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MESSAGE FROM THE CHAIR

I am completing my service as Chair of the Agricultural and Food Chemistry Division (AGFD) for 2025-2026 and
will be handing over the leadership to Karley Mahalak of the USDA, who has done an excellent job organizing the
program for ACS Fall 20206. I believe we have worked very effectively as a team throughout the year, with the valuable
support of Kenny Xie (USP), our Vice Chair. As we were both new to these responsibilities, I thank all EXCOM members
once again for their guidance and support, especially Mike Morello, Alyson Mitchell, Carl Frey and Michael Tunick, who
were always available to offer advice and suggestions.

During ACS Spring 2026, we hosted 10 symposia covering a broad range of topics, including Adpances in Food Ingredients:
Bridging Innovation to Traditional Technologies; Advances in Agricultural and Food Chemistry; Food Analysis & Technology; Food
Analysis & Sensory Evaluation; Agri-Derived Bioactives and Their Therapentic Potential; Artificial Intelligence in Food and Agricultural
Chemistry: From Molecular Insights to Field Applications; Food Ingredients: Sustainability and Natural Alternatives; Artificial Intelligence
and Adyanced Sensing for Enbancing Food Safety; and The Chemistry of Nonalcobolic and Alcobolic Beverages.

Organizing ACS Fall 2026 was challenging because of several external factors, but we ultimately developed a strong
program featuring symposia on Nutraceuticals, Food Bioactives, and Functional Foods: From Al and Emerging Analytical Techniques
to Personalized Nutrition; Whole Grain Bioactives and Their Health Effects; The Gut Microbiome and Its Relationship to Diet and Human
Health; Bioproducts from Biomass; and Sustainable Agricenticals, among others organized with other ACS divisions.

As is customary at AGFD, during ACS Fall 2026, I will have the honor of presenting AGFD Awards. The Award for the
Advancement of the Application of Agricultural and Food Chemistry will be presented to Michael Appell, PhD, a
pioneer in addressing agricultural and food safety challenges by integrating computational chemistry and materials science.
The AGFD Young Scientist Award will be presented to Jeehye Sung, PhD, in recognition of her research centered on
omics-based and Al-driven characterization of food quality. We will also recognize our AGFD Fellows: Atanu Biswas,
Lingyun Chen, Kathryn Deibler, Mary Anne Drake and Surendranath Suman. Jonathan Beauchamp will receive
the AGFD Distinguished Service Award. More information is available on the following pages of Cornucopia.

As part of the Committee on Science (COMSCI) activities AGFD and the AGRO Division are organizing a special event
entitled “Chemistry Is Everything We Eat: Building the Next 150 Years of Food.” This innovative programming
session is being organized for the 2026 ACS Fall National Meeting in celebration of the Society’s 150th anniversary. This
half-day session will bring together leaders from academia, industry and government to explore how chemistry underpins
the future of food—from production and sustainability to processing, nutrition and regulatory innovation.

The breadth of the topics featured in this session provides a compelling view of where Food Science and Technology is
heading. Titles such as From Molecules to Materials: Designing Cells and Tissues for Sustainable Food Systems; Sustainable
Nanotechnology at the Nexus of Food Security: Transformational Chemistry for Resilient Agricultural Systems; Omics-Guided Discovery and
Biosynthesis of Plant Peptides; Invisible Chemistry: Nitrogen Transformations at the Critical Zone and the Future of Sustainable Food
Systems; Farming the Future: What the Next 150 Years of Agrienlture Teaches About Today’s Scientific Demands; and Future-Ready
Regulatory Ecosystems: The System Innovation Agriculture Needs to Secure the Nexct 150 Years of Food llustrate how profoundly the
tield is evolving. The titles collectively tell a strong story: the future of Food Science & Technology is not simply “better
food,” but the integration of molecular science, Al, biotechnology, materials, sustainability, nutrition, agriculture and
regulatory systems to redesign the entire food system. This convergence will be essential for designing food systems that
are not only safe and nutritious, but also resilient, sustainable, resource-efficient and responsive to future societal needs.
Through a combination of invited talks, a moderated panel discussion and interactive elements, the session aims to foster
cross-disciplinary dialogue and inspire new generations to consider how chemistry will shape the future of food.

We also plan to organize a fun and interactive sensory activity related to flavor, in which attendees will smell different
odor-active volatile compounds associated with apple flavor and relate them to the volatile profiles found in apples. The
activity will also highlight how biotechnology and targeted genetic modification can be used to address practical challenges
in the food system, using Arctic® apples as an example of how reducing enzymatic browning can extend the freshness
of sliced fruit, contributing to reducing food waste. Many thanks to Liz Kreger for providing the chemicals from Sensient.
Finally, welcome to Chicago! The city offers an excellent setting for ACS Fall 2026, not only because of its vibrant

continues on next page
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scientific and academic community, but also because of the strong presence of the food industry and the many food
companies located in the Chicago area. This creates valuable opportunities to connect scientific research with real-world
applications, engage with industry leaders, expand professional networks and explore new collaborations across academia,
industry and government. I encourage everyone to take advantage of the many scientific, professional and social activities
offered during ACS Fall 2026 and to explore the activities organized by ACS Publications in celebration of the Society’s
150th anniversary. We look forward to seeing you in Chicago and to hearing your ideas and suggestions for future AGFD
meetings and programs.

Coralia Osorio AGFD Chair 2026

CORNUCOPIA EDITORIAL STAFF & CONTACT INFORMATION
Editor-in-Chief ~ C. Frey cfreyenterprise@gmail.com
General Manager ~ P. White
Staff  C. Kent, L. Lane, J. Olsen

FUTURE PROGRAMS

NEW ORLEANS March 21-25, 2027

Advances in Agricultural and Food Chemistry (General Papers) Karley Mahalak Karley.mahalak@usda.gov
Kenny Xie kyx@usp.otg

Biopolymers From Sustainable Resources and Their Emerging Applications in Agriculture, Food,
Nutraceuticals and Other Industrial Sectors Linguyn Chen lingyunl@ualberta.ca Lucy Yu lyu5@umd.edu
Michael Appell Michael.appell@gmail.com

Chemistry of the Bar Nick Flynn nflynn@wtamu.edu Neil DaCosta neil.dacosta@jiff.com

Dynamic Flavor Analysis Jonathan Beauchamp jonathan.beauchamp@ivv.fraunhofer.de Franco Biasioli
franco.biasioli@fmach.it Pat Silcock pat.silcock@otago.ac.nz

Fast Analysis and Machine Learning Technologies in Food Science Research Xiaofen Du xdu@twu.edu
Minwei Xu minwei.xu@ndsu.edu

General Posters and Undergraduate Poster Competition Roberta Tardugno roberta.tardugno@gmail.com

Green Chemistry Compliance: Bridging Agricultural and Food Research and Regulatory Standards Jane
Tseng yjtseng@csie.ntu.edu.tw Michael Appell michael.appell@gmail.com

Microbiome Consortium Courtney Christopher courtneychristopher@uabmc.edu

Pet Food Palatability & Preferences Jonathan Beuchamp jonathan.beauchamp@ivv.fraunhofer.de Scott
McGrane  scott.mcgrane@effem.com

Withycombe-Charalambous Graduate Student Symposium Yun Yin yunyin2@vt.edu Kenny Xie
kyx@usp.org Karley Mahalak Karley.mahalak@usda.gov

Advances in Food Ingredients: Bridging Innovation to Traditional Technologies Kenny Xie kyx@usp.org
Yun Yin yunyin2@vt.edu Liyun Ye liyun9@vt.edu

Advances in Spectroscopic Analyses of Sustainable Agri-food and Biobased Materials Zhongqi He
Zhongqihe@usda.gov H.N. Cheng hnchengl00@gmail.com

150 Years of Biopolymer Chemistry Toward a Sustainable Future Lingyun Chen lingyunl@ualberta.ca Feng
Jiang feng.jiang@ubc.ca Chatlie Fehl chatlie.fehl@wayne.edu

continues on next page
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Advances in Food Allergen Characterization, Detection and Mitigation Christopher P Mattison
Chris.mattison@usda.gov Qinchun Rao qgrao@fsu.edu

SAN DIEGO August 22-26, 2027

Agnes Rimando International Student Symposium Roberta Tardugno roberta.tardugno@gmail.com Michael
Tunick mht39@drexel.edu

Award for Advancement of Application of Agricultural and Food Chemistry Mike Morello
mjmorello226@gmail.com

AGFD Awards: Young Scientist, Young Industrial Scientist, JAFC Best Paper Karley Mahalak
Katley.mahalak@usda.gov Kenny Xie kyx@usp.org William King WKing@acs-i.otg Youngmok Kim
Youngmok. Kim@finlays.net

Advances in Agricultural and Food Chemistry (General Papers) Kenny Xie kyx@usp.org
Chemistry of Alcoholic Beverages Nick Flynn nflynn@wtamu.edu Neil DaCosta neil.dacosta@jiff.com

Climate-smart Foods: Boosting Nutrition, Flavor, Resilience and Consumer Acceptance Bhimu Patil b-
patil@tamu.edu Deepak Kumar Jha deepakkumar.jha@ag.tamu.edu Vikas Dadwal Vikas.dadwal@tamu.edu

Emerging Challenges of Contaminants in Cannabis and Phytocannabinoid Products Navindra Seeram
nseeram@uri.edu Hang Ma Hang ma@uri.edu

Food Polymers Lingyun Chen lingyunl(@ualberta.ca

Heat-Induced Compounds in Foods: Balancing Risks and Benefits of Thermal Processing Coralia Osorio
cosotior@unal.edu.co Edisson Tello tellocamacho.l@osu.edu Devin Peterson peterson.892@osu.edu

Spencer Award Symposium Mike Morello mjmorello226@gmail.com

Sulphur Containing Compounds: Bioactivity and Flavor Lucy Yu lyu5@umd.edu Dejian Huang
dejian@nus.edu.sg  Michael Qian Michael.qian@oregonstate.edu

Sustainable Food Systems, Tackling World Hunger & Food Security Reducing Food Waste Kenny Xie
kyx@usp.org Mike Morello mjmorello226@gmail.com Alyson Mitchell aemitchell@ucdavis.edu

Advances in Functional Foods, Bioactives, and Nutraceuticals: Integrating Artificial Intelligence,
Engineering and Personalized Nutrition Jianping Wu Univ. of Alberta Xiaohong Sun Dalhousie Univ.
Nandika Bandara Univ. of Manitoba Jiaoyan Ren South China Univ. of Tech. Quan “Sophia” He Dalhousie
Univ.

SPRING / FALL 2028

Advances in Agricultural and Food Chemistry (General Papers) Karley Mahalak Karley.mahalak@usda.gov
Kenny Xie kyx@usp.otg

General Posters and Undergraduate Poster Competition Roberta Tardugno roberta.tardugno@gmail.com

Withycombe-Charalambous Graduate Student Symposium Kenny Xie kyx@usp.org Katley Mahalak
Katley.mahalak@usda.gov

continues on next page
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OTHER SYMPOSIA OF INTEREST

ABCChem Atlantic Basin Conference on Chemistry, Chemistry for Global Impact: Strategic Partnerships for
Sustainable Innovation Barra da Tijuca, Rio de Janeiro, Brazil 6-9 December 2026 https://abcchem.org/
Sustainable Food and Agricultural Chemistry Transformation for a Circular Future Coralia Osorio
cosotiot@unal.edu.co TLaura McConnell laura.mcconnell@bayer.com ILeonardo Fraceto
leonardo.fraceto@unesp.br  Roselena Faez faez@ufscar.br

International Flavor Conference Lima, Peru Fall 2027

Executive Committee Meeting Minutes
Monday March 23, 2026 Atlanta

Attendance: Coralia Osorio Roa, Karley Mahalak, Kenny Xie, Alyson Mitchell, Steve Toth, Robert McGortin, Michael
Appell, Michael Morello, Michael Qian, Yan-Ping Qian, Michael Tunick, Poll Zhang, Jiayi Hang, Ethan Lee, Kathryn
Deibler, Michael Morello, Stephen Toth, Roberta Tardugno, Yun Yin, Xiuofen Du, Yu Fong

Coralia Osorio Roa called the meeting to order at 5:11 PM (EDT).

The minutes of the previous Executive Committee meeting were approved with no changes and are published in the
Spring 2026 Cornucopia.

Stephen Toth gave the Treasurer’s Report. Revenue for the year was $5002 with expenditures of $3,225, leaving a net
of $1,777. The Division has $1,985,558 in total assets and is financially healthy. A $40,000 budget was set and approved
for the 2026 fall meeting in Chicago. Mike Morello made a motion to increase the amount of each symposium from
$1,000 to $1,250. The motion was approved.

Coralia Osorio Roa provided the Program Report on the Fall 2025 National Meeting, noting that the ACS Fall 2025
organization was challenging due to external factors that affected the attendance of several presenters and led to a higher
number of speaker withdrawals compared with previous years. AGFD successfully managed these challenges, delivering
18 well-executed symposia with 38 sessions, including six jointly programmed with other divisions and three offered in a
digital-only format. For ACS Spring 2026, we are hosting 10 symposia (1 digital, 1 joint) with more than 140 abstracts.
The number of speaker withdrawals was fewer (13) than at ACS Fall 2025. Karley Mahalak presented the Fall 2026
National Meeting report. Fall 2026 abstracts are open and will close on the 30th. There are 17 symposia being
programmed for the Fall meeting. Karley indicated that we are being limited to 16 half-day sessions and 4-joint sessions
for the Fall 2026 program.

In the Flavor Subdivision Report, Yun Yin stated the subdivision has five symposia programed for the Spring 2026
meeting, one for Chicago Fall 2026 and 3 for Spring 2027, with potential of adding 1-2 programs after meeting. Roberta
Tardugno gave the Food Safety Subdivision report on behalf of Vivian Wu, who was unable to travel due to USDA
travel restrictions. The Food Safety Subdivision has experienced a prolonged period of inactivity, with no representation
at executive meetings, reports, or dedicated symposia throughout 2024-2026. The incoming Secretary, Roberta Tardugno,
aims to revitalize the subdivision despite current challenges, including travel restrictions affecting some officers. While it
is too late to organize a standalone Food Safety symposium for the upcoming Chicago meeting, food safety topics will be
incorporated into related sessions. To ensure long-term visibility and continuity, the report proposes establishing a
permanent recurring “Advances in Food Safety” symposium beginning with future ACS meetings in New Otleans and
San Diego. Roberta also advocates for stronger collaboration with related divisions such as AGRO and ANYL, in line
with ACS priorities for interdivisional programming and requests support in creating a mailing list of AGFD members
working in food safety to improve communication and engagement. Overall, the report outlines a strategic plan to

restructure and relaunch the subdivision, building a sustainable and collaborative programming pipeline for 2027-2028.
continues on next page
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Lingyun Chen provided the Sustainable & Green Technology Subdivision report via email. The subdivision has two
symposia planned for the ACS Fall 2026 meeting 150 Years of Biopolymer Chemistry Toward a Sustainable Future joint
with the CARB Division, and Transformative Natural Polymers of 21st Century ACS Series Symposia 1V joint with
ENVR and ENFL Divisions. In addition, the subdivision participated in the Convergent Chemistry Community Grant
Transformative Natural Polymers for the 215t Century Materials by POLY, CARB, AGFD, ENVR and PMSE.

No reports were received from Agriceutical, Functional Foods & Natural Products and Nutrition & Gut
Microbiome, Food Bioengineering subdivisions.

Alyson Mitchell asked if the Senior Program Guidance Committee or the Past Chairs Committee would review
the current Subdivisions and assess whether consolidating into four or five broader Subdivisions would provide more
effective mentoring and focus. Mike Morello indicated that they had met with subdivision chairs. These officers
indicated a lack of guidance and understanding of the responsibilities of the subdivisions’ leadership and they do not
know how to get rosters for their subdivisions. A discussion of how to obtain membership rosters followed. Coralia
pointed out that she had asked the chairs of each subdivision for a short paragraph on what they felt was the most
impactful discovery in their field over the last 150 years, but no one responded. Alyson indicated that even when asking
Subdivision Chairs for a subdivision report, only a few respond. It is the duty of subdivision leaders to represent their
members. Michael Appell suggested that we may just have the wrong people in Subdivision leadership positions or they
are in these roles for the wrong reasons. Mike Morello proposed having a Special Topics meeting at the Fall meeting to
discuss potential consolidation of Subdivisions.

In the Committee Reports, Mike Morello reported that the Advancement of Application of Agricultural and Food
Chemistry Award will be presented to Michael Appell, Ph.D., consultant and USDA-retired collaborator, USDA ARS
National Center for Agricultural Utilization Research. The AGFD Young Scientist Award will be presented to Jeehye
Sung, Ph.D., Associate Professor in the Department of Food Science and Biotechnology, College of Life Sciences and
Engineering, Gyeongkuk National University. No nominations were received for the Young Industrial Scientist
Award, the AGFD Distinguished Service Award, or the AGFD Exemplary Leadership Award. Three nominations
were received for the AGFD Fellow Awards, and the selection process is ongoing.

We have never had a nomination for the Young Industrial Scientist Award. Mike Morello proposes a motion to
discontinue this award. The motion was approved with one abstaining,.

Alyson Mitchell made a motion to extend the deadline for the AGFD Distinguished Service Award and the AGFD
Exemplary Leadership Award to May 1, 2026. The motion was approved.

The Teranishi Fellowship was awarded to Ying Yang, Department of Food Science and Human Nutrition, University
of Illinois Urbana-Champaign. The Kenneth A. Spencer Award for Food and Agricultural Chemistry will be
presented to Michael Appell, Ph.D., consultant and USDA-retired collaborator, USDA ARS National Center for
Agricultural Utilization Research. The inaugural Thomas H. Parliment Award for Flavor Chemistry will be presented
to Terry E. Acree, Food Science, Cornell University, at the ACS National Awards Ceremony.

The 2025 awards not reported in the Fall 2025 Cornucopia include several notable recognitions. John W. Finley received
the 2025 AGFD Exemplary Leadership Award. In addition, three individuals were named 2025 ACS Fellows: LinShu
Liu of the USDA ARS Eastern Regional Research Center, Jerry Wayne King (retired) from the University of Arkansas,
and Katherine N. Maloney of Point Loma Nazarene University.

On Sunday afternoon, AGFD hosted the Undergraduate Poster Competition. The division extends its appreciation to
the judges (Kenny Xie, Bob McGorrin and Roberta Tardugno) for their time and expertise in evaluating the student
presentations. Awards were presented to the top participants, recognizing first place and a tie for second place. Cole
Pearson of Shippensburg University was awarded first place and received $500. Tied for second place were Kylie Rosenau
of South Dakota State University and Elijah Brunnengraeber of California State University Monterey Bay, each receiving

continues on next page
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$250 in recognition of their outstanding work.

On Sunday afternoon, AGFD organized the Withycombe-Charalambous Graduate Student Competition, where
finalists presented their research and demonstrated the quality of their graduate work. The division extends its sincere
thanks to Michael Morello, Michael Tunick and Yun Yin for their thoughtful evaluation of the presentations. Awards
were given for first, second and third place, each including a monetary prize of $500, $250, and $100, respectively. Sonia
Su of Cornell University was awarded first place, Dongjoo Kim of the University of Florida received second place and Li
Xiao of McGill University earned third place.

The JAFC Article of the Year Award was presented to the article titled Mesabolic Profiling of a Mediterranean-Inspired
(Poly)phenol-Rich Mixture in the Brain: Perfusion Effect and In Vitro Blood-Brain Barrier Transport 1 alidation published by Maria
Angeles Avila-Galvez et. al.

Mike Morello put forward a motion to increase the Teranishi Fellowship from $2,500 to $3,000 and to increase the
tinancial award for Young Scientists from $1,000 to $2,000 starting in 2027. The motion passed unanimously.

Mike Morello indicated that someone asked if the awards committee could report on how many nominations, they
received for each award for better transparency on the distribution of these awards. The committee did not want to share
this information as they felt it could be embarrassing to those who did not win. The committee discussed the continuing
inequality of women representation in the Divisions major awards. This is a Complicated topic. Mike Morello will
encourage the committee to retain matrices on the number of female versus male nominations and award winners.

The Student Representative Report was given by Ethan Young-Hyun Lee and Jiayi Hang. A tour of the Coca-Cola
Museum is scheduled for March 24, 2026. He expects about 25 people to attend, mostly undergraduate students.

Coralia requested that the Division support a symposium at the Atlantic Basin conference in December in Rio de Janeiro.
The committee agreed that if an AGFD member, the symposium organizer may receive $330/session. A motion was
made to support this congress at the same level as Pacific Chem. The motion was approved unanimously.

The International Meetings Report was given by Michael Qian. The next (5%) International Flavor and Fragrance
Conference will be held in Peru (2027).

Mike Morello provided the Senior Program Guidance Committee (SPGC) Report.

Michael Tunick gave the Council Report. This meeting exceeded attendance goals - 13,000 versus the 11,000 anticipated.
ACS has a new logo. Chemluminary awards - only 2 are currently related to Divisions.

The Nominations Report was given by Alyson Mitchell. There are 2 councilors and 1 alternative counselor positions to
fill as the terms for Lauren Jackson, Alyson Mitchell (councilors) and Brian Guthrie (alternate councilor) will end
12/31/26.

The Cornucopia Report was given by Carl Frey via email. The Webmaster posted Cornucopia to the website about 2
weeks before the meeting. One hundred copies of the short (no abstracts) version were provided to Mike Morello to
make available at the AGFD Information Table. The ‘with abstracts’ version posted on the website also includes
information and applications for all AGFD awards.

Kathryn Deibler gave the Hospitality Report. The Chair’s Reception was organized for 75 AGFD members and will be
held at STATS Brew Pub on March 24, 2026. Student awards will be presented during the reception. The executive
committee meeting dinner will be held at Thrive.

continues on next page
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The Membership Report was given by Michael Qian. As of March 2026, AGFD has 2377 members, an increase of 115
from August 2025, although impressive it is still lower than before the pandemic (3110 members).

The Journal Report was given by Coralia Osorio Roa. The ACS Agricultural and Food journals continued strong
performance in 2020, with steady growth in submissions, publications and downloads across Journal of Agricultural and Food
Chemistry, ACS Food Science & Technology, and ACS Agricultural Science & Technology. The portfolio has expanded with the
successful January 2026 launch of ACS Nutrition Science, broadening coverage of nutrition research. The journal is led by
Editor-in-Chief Thomas Hofmann, with day-to-day management by Deputy Editor Jaume Amengual (Ohio State
University) and is now accepting submissions from AGFD members. The 2025 Open Access discount token program
had low uptake (5 users) and will not continue in 2026. Continued appreciation for AGFD partnership and
encouragement for future collaboration and submissions.

Michael Appell gave the Communications Report. The communications committee has really stepped up its game.
Cornucopia was e-mailed to all members 1353 recipients clicked on the email and 255 people downloaded the Cornucopia.
Members from 6 continents use the website with 2942 site sessions in the past year and 2140 unique visitors in the past
year.

In New Business, Alyson Mitchell reported that the Division Bylaws were updated to comply with ACS guidelines. A
draft of these guidelines was sent to the executive committee for input and approval. Alyson asked for a motion to amend
the bylaws current 1-year term limit for Treasurer and Secretary to be extended to a 3-year term. The motion passed
unanimously.

The meeting Adjourned at 7:44 PM. Submitted by Elizabeth Kreger

Joint AGFD, AGRO and ACS Committee on Science (COMSCI) Symposia

Chemistry is Everything We Eat: Building the Next 150 Years of Food

The ACS Committee on Science (COMSCI) with co-sponsorship by AGFD and AGRO, is holding an interactive
poster and networking session bringing together leaders from academia, industry and government to explore how
chemistry underpins the future of food—from production and sustainability to processing, nutrition, and regulatory
innovation. The session highlights advances across food chemistry, food engineering, nutrition, agricultural systems,
plant biotechnology and advanced breeding technologies, including gene editing, as well as emerging approaches in
regulatory science. The session’s invited talks, moderated panel discussion and interactive elements, aim to foster cross-
disciplinary dialogue and inspire new thinking about how chemistry will shape resilient, nutritious, and sustainable food
systems over the next century and beyond. Poster sessions delivered through digital screens will allow live posters with
gif or video files. The session will be held in McCormick Center room W192b on Wednesday August 26t 8:00 AM —
noon, with the poster session held from 11:00 AM — noon. For details:
https://acs.digitellinc.com/live/37/session/597146

Flavor Sensory Activity

Come to the McCormick Center Expo Theater on Monday August 24, 2:30-3:30 p.m. to experience a Flavor Sensory
Activity - sponsored by AGFD, AGRO, COMSCI, Sensient Co. and Artic Apples and organized by L. McConnell, C.
Osorio, M. Ventura and E. Kreger. Participants will learn the importance of the chemical senses, particulatly olfaction,
in flavor perception. Attendees will become familiar with odor-note descriptors commonly found in foods such as

apples.
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AGFD DIVISION MEMBERSHIP APPLICATION

The Agricultural and Food Chemistry Division (AGFD) of the American Chemical Society (ACS) is a non-
profit organization dedicated to the technical advancement of all aspects of agricultural and food chemistry.
AGFD encourages technical advancement in the field by -

- organizing symposia/workshops on agricultural/food chemistry at ACS national meetings and other venues
- publishing proceedings of AGFD symposia

- publishing the Cornucopia newsletter

- updating members several times a year via e-mail blasts

- hosting social and networking gatherings at ACS national meetings

- providing cash awards and recognition to leading undergraduate and graduate students, young scientists and
established scientists in the field of agricultural and food chemistry

At ACS National Meetings you can discuss division activities at the AGFD information table located near the
AGFD technical session rooms. Join ~2300 AGFD members via the application form (below) or on-line at
www.agfoodchem.org or www.acs.org (click on Communities, Technical Divisions, Technical Division List) or
call ACS (800)333-9511 (in US) or 616-447-3776 (outside US). Payment by Visa/MasterCard or AmEx.

Check out AGFD on You Tube: https://www.youtube.com/watch?v=CyBMAnOuFKE

APPLICATION FOR AGFD DIVISION MEMBERSHIP (7623P)

Title
Name
1*t address line
274 address line
City
State
Zip code
Country
e-mail address
Phone
check one MEMBERSHIP FEE
[ ] I'am an ACS member and wish to join AGFD ($10.00)
[ ] I am not an ACS member and wish to join AGFD ($15.00)
[ ] I 'am a full-time student and wish to join AGFD ($10.00)
Return application, with payment (payable to American Chemical Society),
Be cool to AGFD Membership Chair:
JOIN Michael Qian, Professor
AGFD Department of Food Science and Technology

Oregon State University
Corvallis OR 97330
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ACROSS & DOWN IN CHICAGO TOWN
1 2 3 5 6 7 8 9 10 11 12
13 14 15 16
17 18 19 20
21 22 |23
24 25 26 [27 |28 29 30
31 32 33
34 35 36
37 |38 |-39 0
141 42 143 (44 45 46 7 |48 |49
50 51 52
53 54 55 56
57 58 59
60 (61 62 (63 [64 65 [66 [67
68 69 70 71
72 73 74 75
ACROSS 37 Sped, bled. DOWN
1 Owns, possesses 39 A notable time-period 1 Eerie wolf cry
4 Go on and on verbally 41 Author/activist Lazarus 2 Bond nemesis: __ Goldfinger
7 Hog 45 Molten volcanic rock 3 Common laboratory hotplate
10 Pig 47 M.Ali: ‘The Louisville ’ feature: magnetic
13 3 strikes result 50 Jimmy & Clark co-worker 4 electrophoresis
14 Auto emission monitor 51 Tautomeric functional grp. 5 Chimyp, orangutan or gorilla
15 Mustang, Pinto 52 Speedometer abbrev. 6 Herb/spice blend: Old
16 Sports drink: Gator 53 Chicago lake of some size 7 DNA replication method
17 Chicago Cubs field 55 Recess game: Simon 8 Dr. No creator Fleming
19 Genetic messenger 57 Haw partner 9 Savory meat sauce
20 Ball point or fountain 58 Madonna hit:La __ Bonita 10 I’'m fine. Couldn’tbe .
21 Pre-euro Roman currency 60 Pastoral comment 11 Poem or song of praise
22 Big deal individual 62 Twenty $ bill dispenser 12 -Xor__ -Yor_-Z
24 Residue at bottom of a 65 Chicago Bears field 18 Tastelessly showy
organic reaction flask 68 Mellow, as wine. 23 By the very fact: __ facto
26 Chicago Ferris wheel site 69 Plant/animal resulting 25 One who gets the job done
31 Early name for Tokyo from DNA engineering 26 GC column option: __ -polar
32 I'vea__ topick withyou 70 Imagine co-lyricist 27 Reduce stress as in metals
33 Organized quest for 71 Rapper Lo Green 28 Change/shift direction
civilizations beyond earth 72 One day on any planet 29 And similar stuff I won’t list
34 The Catcher in the 73 Real cold Berlin wasser 30 Coastal inlet
35 WWII diarist Frank 74 Spider’s lacy construction 32 Like 22 ACROSS: Top
36 Boatused in Jaws pursuit 75 Pampering place

38

40
41
42
43
44
46
48

49
54
56
59
60
61
63

64
65
66
67
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A prize to the first send
a correct solution to Carl Frey
(via smartphone photo/email) to -

cfreyenterprise@gmail.com

Congratulations to Spring °26 winner -
Sonia Su of

Cornell University

Kudos also to -
Priyanshu Luhar of
CSU Bakersfield

for submitting a correct solution

That will never work. You
don’thave _ to stand on.
Donations to the needy/poor.
A Nightmare on __ Street
What? You’re accusing me?
__J.Foxor__ B.Jordan
Tennis great Arthur
Rocketeer Werhner  Braun
Put your wallet away, it’s
onme. _ already.

Particle  orastro
Picture, vision.

Late night activity for most.
__codeor 51

Many undergraduate degs.
Some time in the past

Stop, stop! I’ve heard enough
of your personal situation.
Rapper Yasiin Bey aka _ Def
Shoat’s mom

A binary code digit

High arcing tennis ball
trajectory
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AGFD OFFICER & COMMITTEE LEADERSHIP ROSTER

Chair - Serves 1 year. Presides over
Division meetings/appoints committees
Coralia Osorio  UNAL
cosotior@unal.edu.co

Chair-Elect - Serves 1 yeat. Substitutes
for Chair as needed. Organizes technical
programs at national meetings.

Karley Mahalak USDA-ARS
karley.mahalak@usda.gov

Vice-Chair - Serves 1 yeat. Assists
Chair-elect. Develops future technical
programs. Kenny Xie

U.S. Pharmacopeia  KYX@usp.otg

Secretary - Responsible for Division
correspondence and meeting minutes.
Alyson Mitchell

University of California, Davis
aemitchell@ucdavis.edu

Treasurer - Responsible for Division
finances.

Stephen Toth IIT

International Flavors & Fragrances, Inc.
R&D Union Beach NJ
stephen.toth@iff.com

Cornucopia Editor - Edits newsletter.
Catl Frey cfreyenterprise@gmail.com

Councilors - Represent Division for 3
years on ACS council.

Alyson Mitchell (thru *206)
aemitchell@ucdavis.edu

Lauren Jackson (thru ’26)
lauren.jackson@fda.hhs.gov

Michael Tunick (thru *27)
mhtunick@gmail.com

Website Editor - Maintains web site.
Michael Appell
michael.appell@ars.usda.gov

Student Activities — Attract/retain

graduate/undetrgraduate student membs.
Ethan Lee (thru 27) elee1212@umd.edu
Jiayi Hang (thru 26) jhangl@ualberta.ca

Nominations - Develops officer slate.
Served by immediate past chair. Liz
Kreger Elizabeth Kreger@sensient.com

Finance - Monitors Div. finances.
Served by immediate past chair. Liz
Kreger Elizabeth Kreger@sensient.com

Hospitality - Organizes receptions and
banquets. Alyson Mitchell
aemitchell@ucdavis.edu

Alternate Councilors - Substitute for
Councilors. Serve 3 years.

Kathryn Deibler (thru *27)
kdd3@cornell.edu

Michael Qian (thru ’27)
Michael.qian@oregonstate.edu

Brian Guthrie (thru 26)
Brian_Guthtie@catgill.com

At-Large Executive Committee
Members - Assist in Div. management.
Serve 3 years.

Jane Leland (thru *206)
JLelandEnterprises@gmail.com

Robert McGorrin (thru *26)
robert.mcgortin@oregonstate.edu
Keith Cadwallader
cadwlldr@illinois.edu (thtu "27)
Jonathan Beauchamp (thru °27)
jonathan.beauchamp@jivv.fraunhofer.de

Awards — Oversee awards process.
Chair Michael Morello
mjmotello226@gmail.com

AGFD Fellow Awards

Fereidoon Shahidi fshahidi@mun.ca
Young Scientist Award

Youngmok Kim

youngmok. kim@finlays.net

Young Industrial Scientist Award
Bhimanagouda (Bhimu) Patil
b-patil@tamu.edu

AGFD Distinguished Service Award
Michael Tunick mht39@drexel.edu
Roy Teranishi Graduate Fellowship
Liangli (Lucy) Yu lyuS@umd.edu
Grad/Undergrad Student Awards
Kathryn Deibler kdd3@cornell.edu

Multidisciplinary Program Planner
Helps coordinate nat’l mtg programs

Neil Da Costa International Flavors &
Fragrances, Inc. neil.dacosta@iff.com

Membership — Recruits/retains
members. Michael Qian
michael.qian@oregonstate.edu

Agriceutical Sub.Div.

Chair Yuzhu Zhang
yuzhu.zhang@usda.gov

Chair-elect Ying Wu ywu@Tnstate.edu
Vice-chair Bailiang Li
15846092362@163.com

Secretary

Songtao Li lisongtao@vip.126.com

Food Bioengineering Sub.Div.
Chair Hongsik Hwang
hongsik.hwang@usda.gov
Chair-elect Changqing Wu,
changwu@udel.edu

Vice-chair Jinwen Zhang
jwzhang@wsu.edu

Secretary Hye-Seon Kim
hyeseon.kim@usda.gov

Flavor Sub.Div.

Chair Joonhyuk Suh J.Suh@uga.edu
Chair-elect Yun Yin yunyin2@vt.edu
Vice-chair  Yu Fang
yufang@coca-cola.com

Secretary Clare Jiang
clare.y.jianf@gmail.com

Food Safety Sub.Div.

Chair Boyan Gao gaoboyan@sjtu.edu.cn
Chair-elect Vivian Wu
vivian.wu@usda.gov

Vice-chair  Yanhong Liu

Yanhong liu@usda.gov

Secretary Roberta Tardugno
Roberta.tardugno@gmail.com

Functional Food/Nat Product SubDiv
Chair Yingdong Zhu yzhul@ncat.edu
Chair-elect Khizar Hayat
khizaraura@gmail.com

Vice-chair Xiaohong Sun
Xiaohong.sun@dal.ca

Secretary Yanfang Li yanfang li@usda.gov

Nutrition & Gut Microbiome Sub.Div.
Chair Ida Pantoja-Feliciano
ida.g.pantojafeliciano.civ@mail.mil
Chair-elect Tom Wang
Tom.wang@usda.gov

Vice-chair Jenni Firrman

Jenni firrman@usda.gov

Secretary Jianghao Sun
jlanghao.sun@usda.gov

Sustainability/Green Tech. Sub.Div.
Chair Lingyun Chen
lingyun.chen@ualberta.ca

Chair-elect Omowunmi “Wunmi” Sadik
sadik@njit.edu

Vice-chair Yi-Shu Tu
georgetu@gmail.com

Secretary Yixiang Wang
yixiang.wang.mcgill.ca

Public Relations — Publicizes Division.
Alyson Mitchell aemitchell@ucdavis.edu
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In Memortium

John Paul Cherry
1/31/41-4/4/26

With a Ph.D. in Agricultural Biochemistry and Genetics from the University of Arizona John P. Cherry began a long
career in food chemistry producing >130 publications including 25 book chapters. He joined AGFD in 1974 and served
as AGFD Division chair in 1986, two years after becoming Director of the Eastern Regional Research Center of the
USDA's Agticultural Research Service outside of Philadelphia. He had previously investigated cottonseed products at
the USDA Southern Regional Research Center in New Otleans. Before retiring in 2007 he received honors - an AGFD
Distinguished Service Award (1990), AGFD Fellow (1995) and a Presidential Rank Award for outstanding management
and research contributions in the government. He also edited several ACS Symposium Series Books based on AGFD

symposia. John’s many co-workers, collaborators and friends at AGFD miss him and extend condolences to his family.
(thx to M. Tunick for this content)

In Memorium

Gary R. List
9/14/42-6/26/26

Gary Ray List, Ph.D., worked from 1963 to his retirement in 2007 at the USDA Agricultural Research Service Northern
Regional Research Center in Peoria, Illinois and in the process established himself as an internationally recognized
authority in edible fats, oils and soybean processing technology. After retirement he remained active as an adjunct
professor and researcher. Along the way he earned many awards including the American Soybean Association's
Pinnacle Award, AGFD Fellow (2011), Award for the Advancement of Application of Agricultural and Food
Chemistry (2020) and the Sterling B. Hendricks Memorial Lectureship Award (2023). He and his wife Marlene provided
foster care to more than 15 children and worked extensively with scouting and rescue groups in Peoria. Gary’s many co-
wortkers, collaborators and friends at AGFD miss him and extend condolences to his family.

In Memorium

Charles F. Shoemaker
6/3/46-4/13/26

Professor Emeritus Charles F. (Chatrlie) Shoemaker served as a distinguished food scientist and respected member of
the UC Davis community for 35 years, including 10 as department chair. After retiring in 2014, Charlie remained deeply
connected to the department. His research career explored the physical chemistry of foods, particulatly the role of
polymers in texture and processing. Charlie was a knowledgeable, supportive colleague and a clear, approachable
instructor. He received the college’s Affirmative Action and Diversity Award in 1998 for his work as an early leader in
advancing diversity at UC Davis and his longstanding collaborations with institutions in China—including his pivotal
role in establishing the Confucius Institute in Davis, reflecting his commitment to global engagement. He received
China’s Friendship Award for his contributions to research and cultural exchange with Jiangnan University. His legacy
endures through the many students, colleagues and international partners whose lives and work he influenced. Charlie’s
many co-workers, collaborators and friends at AGFD miss him and extend condolences to his family.

(thx to W. Yokoyama for this content)
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AWARD NEWS

Michael Appell, Ph.D., consultant and USDA-retired collaborator., USDA, ARS, National
Center for Agricultural Utilization Research (Peoria, IL) won the 2026 Award for the
Advancement of Application of Agricultural and Food Chemistry. This award
(sponsored by International Flavors and Fragrances, Inc.) recognizes his pioneering work
addressing agricultural and food safety challenges through the integration of
computational chemistry and materials science. He integrated quantum chemistry,
cheminformatics and green synthetic strategies to address persistent challenges in the
global food supply chain. His work revolutionized the detection and remediation of
foodborne toxins, enhanced the utilization of agro-based products and established new
paradigms for the application of nanotechnology in agriculture. His numerous
accomplishments include 1)- creating green nanomaterials, biomimetics and chemosensors
to detect and reduce agricultural foodborne toxins, 2)- mitigating foodborne pathogens by
discovering safer antimicrobials and toxin remediation strategies using Al and cheminformatics and 3)- promoting
agro-material utilization by detailing the chemical mechanisms behind oil and carbohydrate quality. Dr. Appell
recently retired following a distinguished 23-year USDA career. He authored more than 140 publications and
presentations. He is an AGFD Fellow, an ACS Fellow and a past AGFD Chair and AGFD Councilor.

Jeehye Sung, Ph.D., Associate Professor, Dept. Food Science and Biotechnology, College
of Life Sciences & Engineering Gyeongkuk National University (South Korea) received
the 2026 AGFD Young Scientist Award. This award recognizes and highlights
important contributions made by eatly career Ag & Food chemists. Dr. Sung's research
includes 1)- omics-based and Al-driven characterization of food quality, 2)- molecular-
level elucidation and optimization of functional bioactivity and 3)- nutrient analysis for
national food composition databases. These approaches integrate multi-omics and Al to
link food composition with flavor and health functionality, spanning flavor biosynthesis in
fruits such as mango and apple and quality differentiation of fermented foods including
noni juice, salt-fermented shrimp, anchovy and Panax species. Her mechanistic work
addresses food-derived phytochemicals, including their bioactivity and phytochemical
enrichment of sprouts through elicitation. She has applied Al-based machine learning

to model apple flavor and discover neuroprotective compounds from citrus flavonoids. Her lab contributes to
nutritional composition analysis for the National Laboratory System supporting government-standard food
composition databases for the Rural Development Administration and the Ministry of Food and Drug Safety. Dr.
Sung published 102 peer-reviewed journal articles, including 69 SCIE/eSCIE-indexed and 30 SCOPUS-indexed
papers. She is the first or corresponding author on 46 papers. She holds 5 patents and setves as Editor/Advisor for 3
peer reviewed journals and served as a Guest Editor for Special Issues of Food Chemistry and Foods.

Atanu Biswas (USDA-ARS National Center for Agricultural Utilization Research), Lingyun Chen (Dept.
Agticultural, Food and Nutritional Sciences, University of Alberta), Kathryn Deibler (Flavor Innovations LLC),
Mary Anne Drake (Dept. Food Science, North Carolina State University), Surendranath Suman (Dept.Animal
and Food Science, University of Kentucky) each received an AGFD Fellow Award recognizing their outstanding
scientific contributions to the field of agricultural and food chemistry.

Jonathan Beauchamp (Fraunhofer Institute for Process Engineeting and Packaging IVV, Freising, Germany)
received a 2026 AGFD Distinguished Service Award recognizing his substantial and sustained service to AGFD.

Ying Yang (Dept. Food Science and Human Nutrition, Univ. Illinois Urbana-Champaign - advisor: Keith
Cadwallader) received the 2026 AGFD Roy Teranishi Graduate Fellowship in Food Chemistry. This honor goes to

a beginning graduate student with an outstanding graduate GPA who shows promise of an excellent research career.
continues on next page
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continued from previous page
The 202f6 Véithyﬁ(fmbe-Charalambous Awards for Excellence in Ag/Food Graduate Research were won by:
(first prize $500) Sonia Su, Cornell University: advisor Julie M. Goddard (papet: Peptide directed immobilization of
PETase for microplastic bioremediation), (204 prize $250) Dongjoo Kim, University of Florida, advisor Yu Wang
(paper: Key flavor compounds in various 1 anilla species and their biosynthetic pathways before harvest), and (3 prize
$100) Li Xiao, McGill University: advisor Xiaonan Lu (papet: On-site detection of thiram on apple surfaces using a
flexible bacterial cellulose-based SERS substrate). These awards are won for oral presentations given at the ACS Spring
National Meeting.

John W. Finley recipient of a 2025 AGFD Exemplary Leadership Award
recognizing his substantial and extended service to AGFD, including -
--Member since 1976 and Division Chair 1988

--Chair: Food Bioengineering Subdivision: 2019-2020
--Chair: Food & Nutritional Biochemistry Subdivision 1997
--Alternate Councilor: 2003-2010

--National Meeting Symposia (since 1996): 22

--AGFD Councilor: 1997 - 2020

--Symposium Series Books: 8

--JAFC Editorial Advisory Board: 1989-1998

--JAFC Associate Editor: 1999 — 2017

--AGFD Fellow: 1990

--AGFD Distinguished Service Award: 1990

--Sterling B. Hendricks Memorial Lectureship: 2019

--ACS Fellow: 2011

The 2026 AGFD Undergraduate Poster Competition Awards were won by (first prize $500) Cole Pearson,
Shippensburg University (paper: Development of a computational tool for kombucha titration analysis) and (tie for
second prize $250) Kylie Rosenau, South Dakota State University (paper: Resveratrol-enhanced oat straw cellulose
films for food packaging applications) and Elijah Brunnengraeber, California State University Monterey Bay (paper:
Visualizing plant stress: Hyperspectral imaging of invasive weeds in Monterey County). These awards are won for
posters presented at the ACS Spring National Meeting.

The following loyal members of AGFD marked 25 Years of AGFD Membership in 2026: Josh Duberman,
Catherine C. Neto, Kristina Wahala, Michael R. Blumhorst, Jocelyn Grenville Millar, Alan C.
Roberts, Andrew T. Daniher, Charles L. Cantrell, Shengmin Sang, Markus A. Eckert, Heidrun B.
Gross, Huazhang Huang, Alyson E. Mitchell, Osamu Negishi, Michael Werthschitzky, Liangli
(Lucy)Yu, Cheryl B. Inslee.

The following extremely loyal members of AGFD marked 50 Years of AGFD Membership in 2026: Hsien Hsin
Chang, James R. Coughlin, Robert G. Eilerman, John W. Finley, Michael J. Greenberg, Tsutomu
Nakatsugawa, Colin J. Ringleib, Tetsuya Suzuki, Stephen L. Taylor.

Kudos to Andrew L. Waterhouse as a 50 year ACS member.

The team Maria Angeles Avila-Galvez, Beattiz Garay-Mayol, Alicia Marin, Maria Alexandra Brito,
Juan Antonio Giménez-Bastida, Juan Carlos Espin, Antonio Gonzalez-Sarrias won the 2025 JAFC
Research Article of the Year-AGFD for their paper: Metabolic Profiling of a Mediterranean-Inspired (Poly)phenol-
Rich Mixture in the Brain: Perfusion Effect and Iz 1/itr0 Blood—Brain Barrier Transport Validation.

The team Evandro Silva, Aline Midori Kanashiro, José Rodrigo Ferreira Maciel, Rodolfo Dantas Lima
Junior, Maria Antonia Fraga Botelho, Alana Kelyene Pereira, Stephanie Nemesio da Silva, Jonas
Henrique Costa and Jodo Guilherme de Moraes Pontes won the 2025 JAFC Research Article of the Year-
AGRO for their paper: Decoding the Penicillium italicum—Citrus Interaction: Untargeted Metabolomics Sheds Light on a
Neglected Postharvest Pathogen.

continues on next page
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In addition to receiving the 2026 Award for the Advancement of Application of Agricultural and Food Chemistry
(details above) Michael Appell, Ph.D. reccived the 2026 Kenneth A. Spencer Award (administered by the ACS
Kansas City section) for his large body of work addressing agricultural and food safety challenges.

science.

|
|
/

IR

Terry E. Acree, Ph.D., Professor Emeritus, Food Science, Cornell University, won the first ever
Thomas H. Parliament Award for Advances in Flavor Chemistry. This biennial cash ACS
award, endowed by long-time notable flavor scientist Thomas H. Parliament, recognizes Terry’s
significant contributions to the advancement of flavor chemistry, especially as it pertains to
aroma detection and assessment and for training of legions of young researchers to further the

Speakers at the inaugural
Thomas H. Parliment ACS
Award Symposium for
Advances in Flavor
Chemistry: honoring Terry
E. Acree Spring 2026 ACS
National Meeting in Atlanta

from left: Leslie M. Kay,
Stuart Firestein, Andre
Kalenak Terry Acree, Nancy
Rawson, Dmitry Rinberg,
Paul Breslin, Linda

Bartoshuk
(Photo credit: M. Morello)

AGFD congratulates all awardees and looks forward to their continued successes and contributions.

2026 Awards Committee: Michael Morello- Chair and!AAAFC: IFF/AGFD Award, Youngmok Kim-
Young Scientist Award, Bhimanagouda (Bhimu) Patil- Young Industrial Scientist Award, Fereidoon Shahidi-
AGFD Fellow Award, Michael Tunick- AGFD Distinguished Service Award, Liangli (Lucy) Yu- Roy
Teranishi Graduate Fellowship Award, Kathryn Deibler- Undergraduate Student Symposium and
Withycombe-Charalambous Awatd for Excellence in Ag/Food Graduate Research, Sarah Leibowitz- Spencer

Award, Michael Morello, Michael Appell and Catrl Frey- ACS Fellow Award.

(Award News provided by M. Morello)
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continues from previons page

Recognize an AGFD Colleague with an Award

AGFD and ACS awards programs, summarized below, provide many opportunities to recognize a colleague
for technical and organizational excellence.

Find more details regarding each award — purpose, eligibility, prize, nomination deadline, application form -
on the Division’s awards webpage - https://www.agfoodchem.org/programs-1 and on the final pages of
this Cornucopia.

Advancement of Application of Agricultural and Food Chemistry (sponsored by International Flavors &
Fragrances, Inc.) - recognizes and encourages outstanding contributions to pure and/or applied agticultural and food
chemistry.

Young Scientist - recognizes outstanding scientific contributions of scientists eatly in their careers to the field of
agricultural and food chemistry.

AGFD Fellow - recognizes outstanding scientific contributions of AGFD members (w/>10 years of setvice) to the
field of agricultural and food chemistry.

Roy Teranishi Graduate Fellowship in Food Chemistry — provides funds for research expenses to a student with
an outstanding grade point average and showing promise of an excellent graduate research career.

Withycombe—Charalambous Excellence in Graduate Research in Agricultural or Food Chemistry —a
competition designed to showcase the research talents of up to 6 graduate degree candidates to prospective employers.
Participants receive up to funds for travel expenses and a chance to win a cash award.

Undergraduate Poster Competition - showcases the research talents of undergraduate students in a professional
forum and promotes their continuance of education in food and agricultural chemistry. Participants receive funds for
travel expenses and a chance to win a cash award.

Distinguished Service to AGFD - recognizes substantial and sustained service to the Division.
AGFD Exemplary Leadership - recognizes substantial and extended (>25 years) service to AGFD.

Book Awards — recognizes editors whose books (published under Division auspices) achieve high sales volume,
providing a royalty income to subsidize future Division Symposia.

Sterling B. Hendricks Memorial Lectureship - recognizes scientists who have made outstanding contributions to
the chemical science of agriculture. The winner presents a lecture at the ACS Fall Meeting and receives an honorarium
of $2000, a bronze medallion and travel expenses.

Kenneth A. Spencer - recognizes work in education, industry or research that meritoriously contributed to the
advancement of agricultural and food chemistry. The award consists of a medal and a cash honorarium.

ACS Fellow - recognizes ACS members for their outstanding achievements in and contributions to science, the
profession and the Society.

JAFC Research Article of the Year Lectureship — recognizes authors of a particularly impactful JAFC article
published within the last year.

Thomas H. Parliament Advances in Flavor Chemistry — recognizes significant contributions to the advancement of
flavor chemistry with an emphasis on the aroma aspects. The winner receives a substantial cash award.


https://www.agfoodchem.org/programs-1
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MONDAY MORNING August 24

McCormick Place Conv. Ctr. S501bc

Nutraceuticals, Food Bioactives, and Functional Foods:
From Al and Emerging Analytical Techniques to
Personalized Nutrition!!!N. Bandara, X. Sun, J. Wu, "#$%&'(")*+
() &-&%0i!

"#3$$ Opening Remarks

"#$%&Nutritional erosion across a maize domestication gradient:
evidence from bioactive compounds, peptides, and gut fermentation.
'&I()*+,-./ , P. Bose, T. Obata

"#0$ &FEgg white ovomucin-derived glycopeptides inhibit .(/&012$03("+
45/1"8&adhesion by acting as receptor analogs. R. Pruski, S. Zhang,
Q.S. He, 1&!2+3

"#%$&Impact of free, esterified, and insoluble-bound phenolics on the
functional and nutritional properties of camelina protein concentrates.
4&!156+, C. MacDonald, X. Sun

7#8%$ &Effects of canola protein-derived peptides on osteoporosis
prevention. 9&!2:; , J. Wu

7#0$&Debittering of ovalbumin hydrolysates via gamma-glutamylation.
N. Elhadad, <&!=+

T#%Yntermission

8%$#8%&Al-guided design of food-use miniproteins. 4&!>:)3? , S. Ding
8$#0%&LLipid-protein conjugate-based nanoemulsions for the delivery
of poorly water-soluble resveratrol. @&!A)3-)/) , A. Ghosal
8%$#%%Volatile contributors to sweetness modulation in honey
revealed by flavoromics. B&!C+??./ E. Tello Camacho, D.G. Peterson
88#8%&Multiscale analysis of ethanol-dependent lutein encapsulation
in zein systems: Decoupling molecular binding from functional
performance. 5&!'D63 , Y. Li

McCormick Place Conv. Ctr. S501d

Whole Grain Bioactives and Their Health Effects
Chemistry, Diversity, and Mechanisms

S. Sang, D. Smolensky, "#$%&'(")*+,"() &-&%o#

"#3$$ Opening remarks

"#$%&Inferences from five years of Missouri pigmented corn breeding
program: Midwest-adapted varieties and phytochemical extraction
optimization. E&!26,)F)G

"#0$ &Insights into corn phenolamides: Chemical profiling,
quantification in whole-grain corn-based products, and thermal effects.
2&I5)H.1!IC:6/)3 , S. Sang

"#%98Phenolic diversity and bioactivities of pigmented and non-
pigmented rice, maize, and sorghum whole grains. <&!E.G./J63
T#K$&Effects of cultivar, growth stage, irrigation, and tissue type on the
phenolic composition of sorghum (Sorghum bicolor L. Moench). L&M&!
2)3G)3)

7#N%Impact of storage time and flour particle size on bioactive
components and end-use properties of whole grain sumac sorghum
(Sorghum bicolor L.) flour. O&!")P+J , A. Santana, D. Smolensky, M.
Purifoy, S. Chakraborty, J. Peterson, K. Siliveru

8%$#8%Break

8$#K$&Whole grain wheat and oat exhibit distinct flavonoid
composition and metabolic responses in humans. 2&!5D)3? , W.
Wang, S. Hafez Ghoran, J. Novotny, D. Baer, S. Sang

8%$#N9%From leaf to bran: polyphenol-rich 61"#789+2&01/1-driven
epigenetic modulation in colorectal cancer. Z. Kamagate, E&!QJ+*;
88#8%$&lLarge-molecular-weight polyphenol fraction from sorghum
inhibits proliferation of human colorectal cancer cells. 2&!M.., Y. Joo,
D. Smolensky

88#0%&Targeted gut microbiota modulation in obesity using discrete
fiber structures. B&!BD+),)-; , C. E. Pérez-Donado, L. Whisenhunt, A.K.
Benson, Z. Zhang, D. Rose, E.C. Deehan

McCormick Place Conv. Ctr.  W192¢c

Feeding the World Through Chemistry!!!Advances in
Agricultural and Food Chemistry in the Past 150 years!
D. Barrett, B. Lorsbach, S. Whiting, "#$%&'(")  R. A. Egolf, M. H.
Tunick, "#3$%&'(")*+," () &-&%oi#t

RR@6BJG/)SG)IF);T)PT.RR

"#$$ Introduction

"#$%&Improvements in food and agriculture since 1876: Farming and
packaging. (&5&!Q+3;SU

"#0$ &Postharvest UVB treatment enables the development of a
nutraceutical-rich amaranth leaf powder and its application in
nixtamalized maize tortillas. (&V&!2.?2+/)I<;,W.)S+G.X3.l |, E. Perez
Carrillo, J. de la Rosa Millan, M. Antunes Ricardo, A. Sanchez
Resendiz, A. Gastelum Estrada, D.A. Jacobo Velazquez

"#%98150 years of progress: The science and policy behind safer
food. M&!<)SUJ63

7#K$&Improvements in food and agriculture since 1876: Distributing
and preparing food. (&5&!Q+3;SU

7#N%ntermission.

8%$#8%&Harvey Washington Wiley: Father of the Pure Food and Drug
Act of 1906. Y&L&!V?6TH

8$#N$&LChemistry of ultra-processed foods: Evolution, composition,
and knowledge gaps. L&V&!(;GS:.TT

88#$%&Flavor analysis across time: 150 years of learning and what
comes next. 2&<&!Q6G:

88#0%$Panel Discussion

MONDAY AFTERNOON

McCormick Place Conv. Ctr. S501d

Whole Grain Bioactives and Their Health Effects
Microbiome, Functional Mechanisms, and Applications

S. Sang, D. Smolensky, "#$%&'(")*+,"() &-&%o#

K#$$Opening remarks

K#$%8Bifidobacterium monoculture growth assays reveal biologically
relevant structural variation in maize arabinoxylan. A&E.3?, V. Torres-
Rodriguez, J.C. Schnable, A.K. Benson

K#0$&0Dat Avenanthramide-C alleviates DSS-induced colitis through
regulating intestinal immune activity and gut microbiota in mice. C&!4.,
G. Li, Z. Wang, Z. Wang, J. Wang, J. Liu

K#%%Dietary hordatines from germinated barley attenuate high-fat
diet-induced metabolic syndrome and remodel the metabolome and
gut microbiome in mice. Z&![,63;\; , S. Hafez Ghoran, S. Zhang, T.
Liu, S. Sang

0#K$&Impact of extrusion processing on polyphenol losses and gut
health. <&!C+)IL.TT;IE.INT;

0#N9Break

0#%%Bioactive wheat bran extracts: Antioxidant, anti-aging, and cell-
specific anticancer functions. 4&!M;

N#K$Development of functional pigmented rice beverages. Y&!L/-6;3
N#N%Optimizing extrusion parameters to enhance antioxidant delivery
from tannin containing sorghum bran. A&!2,;G: , R. Scott, D. Olson, S.
Boue

%#8®Value-added applications for sorghum polyphenols: Improving
tilapia shelf life and quality through gelatin-based coatings. 9&!
2,6T.3JU\ , C. Kabus

%#0%Whole grain-derived nutrient delivery platform for stable and
bioavailable micronutrient fortification. 1&!4)3?

McCormick Place Conv. Ctr. S501bc

Nutraceuticals, Food Bioactives, and Functional Foods:
From Al and Emerging Analytical Techniques to
Personalized Nutrition

N. Bandara, X. Sun, J. Wu, "#$%&'(")*+,"()&-&%#

K#$$Opening Remarks



K#$%&lMdentifying molecular drivers of aroma disliking in pea protein
isolates using a flavoromics approach. Y&!A)6, E. Tello Camacho,
D.G. Peterson

K#0$&Combining in silico and in vitro toxicological data for profiling
chemicals in foods and dietary supplements: A case study. (&Z&!
2)3G;TT6R. Sprando, J. Yourick

K#%®Cellular and molecular effects of cottonseed, cinnamon, and
green tea extracts in mammalian cells and tissues. 5&!0)6
0#8%&S8ulforaphane enantiomers attenuate lipid dysregulation via
modulation of pregnane X receptor signaling. 4&!M;)3?, T. Zhang
0#0%&Beetroot powder fortified with ferrous sulphate, ascorbic acid,
and folic acid improves anaemia biomarkers. [&!Z/)3S;J , P. Ssonko,
M. Agwaya, H. Tumusiime

0#%%mtermission

N#8%&LComprehensive analysis of physicochemical and sensory
properties in robusta and decaffeinated coffee: Impact of ultrasound-
assisted soaking and vacuum impregnation with bioactive-rich lemon
extracts. '&C&!M..

N#0%MDevelopment and validation of a fit-for-purpose UHPLC-ESI-
MS/MS method for the quantitation of cannabinoids in multiple
experimental matrices. 4&!>:)6 , E. Sepehr, C. Vaught, J. Yourick, R.
Sprando

%#H$WIntegrative computational framework for precision nutraceutical
and functional food discovery: toward Al-enabled applications. Y&!
5)**6 , N.H. Aboalhaija

%#KBFeature-based molecular networking reveals solvent-dependent
chemical space in NaDES-mediated polyphenol extraction from
:5"137$9%8)+;/$2(//&;1/&8)&]&!=;TT;),J

%#N®&Machine learning-based inference of oxidative stability of
vegetable oils. V&I9;U,, L. Ayres, J. Barroso, J. Furgala, D.C.
Whitehead, C.D. Garcia

|

McCormick Place Conv. Ctr. W192c

Feeding the World Through Chemistry!!!Agrochemicals
Research Accomplishments and Lessons Learned!

R. A. Egolf, M. H. Tunick, !"#$%&'(")  D. Barrett, B. Lorsbach, S.
Whiting, "#$%&'(")*+," () &-&%#

RR@6BJG/)SGJILF);T)PTRR

K#$$Introductory Remarks

K#$%&Agriculture, ACS, and its role in feeding the planet with healthy
food. 1. '&!26T6,63 , G.D. Patterson

K#0$&From binary to multi-parameter optimization: Evolution and
future imperatives in crop protection science. 0&!06/J;
K#%%¥Understanding Integrated Pest Management history for a future
of responsible crop protection. Y&!'/.TT

0#K$&8Bustaining a growing world: The essential role of chemistry in
agriculture. @&!C)/;l;

0#N%ntermission

N#8%nsect control agents: Past, present and future. Q&0&!2")/U,JB.
Lorsbach

N#N$Innovative environmentally friendly uses of agro-based
materials: Past, present, and future. 5&!0:.3?

%#$%The history of glyphosate and glyphosate-resistant crops. 2&[&!
9+U.

%#0%anel Discussion

McCormick Place Conv. Ctr. W187a

Transformative Natural Polymers of 21st Century ACS
Series Symposia IV!!!ACS-NP-CCC!

Cospons: ENVR, PMSE Financial support: Chinese American
Chemical Society (CACS) F. Jiang, "#$%&'(" L. Chen, C. Fehl, W.
Gao, J. Wang, "#3$%&'(")*+,"()&-&%# M. Appell, ,"()&-&%#
K#$$Opening Remarks

K#$%&Advancing nitro-oxidation process to upcycle natural organic

N#8%From cellulosic waste to functional food packaging. 4&!=)3? !
**No abstract available**

N#N%Protein corona formation on zein nanoparticles in dairy protein
systems: Implications for stability and food matrix interactions. 4&!
=)3? , L. Zhang, Q. Wang **No abstract available**
%#8®Multimodal AgNC-based active and intelligent packaging film for
real-time spoilage monitoring and microbial inhibition. M&!>:)3?, Q.
Wang, Y. Wang **No abstract available**

%#0%Harnessing fermentation technology to overcome functionality
challenges in pulse protein ingredients for food applications. Y&2&!
O:.)MN,P;T , L. Grossmann

|

MONDAY EVENING 8:00 PM

McCormick Place Conv. Ctr. Hall F2

AGFD Sci-Mix POSTERS

$8_Beyond the burn: Unlocking the drivers of heat modification. @&!
A+/U. , J. Redwine, S. Yelgaonkar, M. Tzoumaki, R. Nahas
$K_Analyzing beer is fun: Determining flavor, attributes and defects by
headspace trap/gas chromatography/mass spectrometry
(HStrap/GCMS). L&();G)3

$0_ Diversity of enantiomeric fraction of chiral compounds in wines
from different regions and styles. T. Ye, Y.L. Qian, (&0&!];)3
$N_Making proteins whey sweeter: Engineering novel sweet proteins.
(&0&!12,)/-1 , P. Gibney

$% Formulation of heat-stable dark chocolate using fat mixtures of
cocoa butter, mango kernel fat stearin, and soybean oil-based
structured fats. B&E&!L63-6)U)), S. Martini, C.C. Akoh

$' _Multimodal imaging for agricultural weed identification. V&=&!
A/+33.3?/).P./ , AK. Sharma

$a_Good as Au - an analytical study of heavy metals and quality of
Girl Scout Cookies. C&Y&!()/J: , G.T. Shannon, K.W. Barnes

$" _Species-dependent seasonal variation of tetrodotoxin and its
analogues in Korean pufferfish (<$=&;8#8pp.) and dietary risk
assessment. A&IE)/U, H. Lee, C. Choi, N. Kajino, K. Choi, W. Lee, J.
Lee

$7_Edge-deployable lightweight deep learning models for smartphone-
based avocado firmness prediction. B&!M..R.U. More, S. Park, L. Ma
8%_ Comparative analysis of substances regulated for direct addition to
food in the United States and the European Union. (&!A)// , A. Kumah,
D. Hlavaty, A. Nickkar, D.M. Schmit, J. Steele, E. Kwegyir-Afful, K.
Arvidson

88_Machine learning-assisted classification of food categories using
volatile sulfur compound profiles. S. Park, K. Kim, H. Kim, <&!2+3?
8K_Profiling anti-inflammatory molecules in non-alcoholic beer using
liquid chromatography mass spectrometry. Y&!Y+3\63, D. Cochenour,
D. Tano

80_Biochar a new frontier in agriculture. P.Q. Tran, C&!L-.6J+3
8N_PFAS drive gut dysbiosis and antibiotic resistance. 4&!Q;)3

8% Buttermilk promotes gut health through anti-inflammatory effects in
a colitis mouse model. <&0&!")/+3)G:;T)U), J. Woo, D. Cheng, G.
Shen, C.R. Ferreira, W. Wang

8" _Ai-assisted design and validation of herbicide resistance genes. 5&!
M;3 G. Yang, J. Dong, X. Yu, J. Dong

8a_ Nano-fertilizers and PFAS in crops: Implications for contaminant
mobility and plant uptake in agricultural systems. 2&!9)F66-; , H.
Sharifan

8" _Overcoming challenges in estimation of dietary exposure for food
and color additives, and GRAS ingredients. Q&B&!Q6-6/6B.L. Doell
87_FPOs(Farmer Producers Organization) as carbon foot soldiers. @&!
L?/)D)T , G.S. Gill

K$_Innovative engineered biochar applications for brackish water
irrigation. A&![-+, , G. Chen, O.E. Omotayo, M.E. Omotayo

K8 Dietary fish oil intervention mitigates metabolic dysregulation
triggered by a potato chip diet through the Gut-Liver axis. 1&!=)3 , D.

waste and create circular solutions by nanocellulose technologies. A&2&!Meng, X. Liu, Y. Zhang

5J;)6 **No abstract available**

K#09&Fungal biotransformation: a strategy for creating integrated
mycoprotein and pulse protein matrices. <&'Y)6

0#$%&Physically crosslinked biopolymer-based stretchable
Organohydrogel with self-healing for environmentally tolerant strain
sensors. M&!0:.3, W. Cai **No abstract available**

0#0%&8SPROUT: Sustainable polymer-based third-generation organic
nanozymes for future food and agricultural implementation. 9&!M..
N#$%ntermission

KK Valorization of pumpkin seed meal to produce functional
ingredients. <&!0:.3, K. Hsiao, N. Aldrin, O.K. Ozturk

KO_Nutritional erosion across a maize domestication gradient:
evidence from bioactive compounds, peptides, and gut fermentation.
'&I()*+,-./ , P. Bose, T. Obata

KN_Integrative computational framework for precision nutraceutical
and functional food discovery: toward Al-enabled applications. Y&!
5)**6 , N.H. Aboalhaija



K% >%-+)&Bigh-throughput fabrication of micro/nanofibrous coatings for
deep learning-enabled intelligent food packaging. M&!MC. Moses, C.
Hsu, F. Calderon Gutierrez, C. Ruiz, W. Liu, H. Chang

K*_Whole grain wheat and oat exhibit distinct flavonoid composition
and metabolic responses in humans. 2&!5D)3? , W. Wang, S. Hafez
Ghoran, J. Novotny, D. Baer, S. Sang

Ka_lmpact of storage time and flour particle size on bioactive
components and end-use properties of whole grain sumac sorghum
(Sorghum bicolor L.) flour. O&!")P+J , A. Santana, D. Smolensky, M.
Purifoy, S. Chakraborty, J. Peterson, K. Siliveru

K"_Dietary hordatines from germinated barley attenuate high-fat diet-
induced metabolic syndrome and remodel the metabolome and gut
microbiome in mice. Z&![,63;\; , S. Hafez Ghoran, S. Zhang, T. Liu,
S. Sang

K7_Analysis and reconstitution of the fishy off-note of omega 3 oil for
the modulation of its perception. <&!M;3R. Boshra, S. Ramnarian, V.
Ciraulo

0$_ Harnessing fermentation technology to overcome functionality
challenges in pulse protein ingredients for food applications. Y&2&!
O:.L)MN,P;T , L. Grossmann

08_Fungal biotransformation: a strategy for creating integrated
mycoprotein and pulse protein matrices. <&!'Y)6

OK_SPROUT: Sustainable polymer-based third-generation organic
nanozymes for future food and agricultural implementation. 9&!M..
00_Building climate-resilient oats: Agronomic impacts on nutritional
chemistry and ergothioneine accumulation. Y&!A/66U., N. Voloshchuk,
A. Hamilton, D. Carrijo, J. Wallace, B. Dervan, J. Lambert, J. Wee
ON_Detect, identify, destroy: A sustainable nanotechnology framework
for neutralizing the MNP-PFAS food-water nexus. [&L&!2)-;U , S.
Alotaibi, G. Eshun

0% Can plants grow on the moon and Mars: Seed germination
enhancement using magnesium oxide-coated halloysite nanotubes.
9&'&!(;TTI

|

TUESDAY MORNING August 25

McCormick Place Conv. Ctr. S501bc

Advancement of Application of Agricultural and Food
Chemistry Award Symposium in Honor of Michael Appell
G. R. List, M. J. Morello, C. Osorio Roa, "#3$%&'(")*+,"()&-&%#

"#$$ Introduction

"#$%&Advancing sustainable lubrication and biofuels through global
biobased innovation. 5&!ILP; LU)/

"#0%&Formation of 3-monochloropropane-1,2-diol (3-MCPD) fatty acid
esters from triglycerides and their toxicity. M&!4+
T#3%&Characterization of volatile phenols contributing to smoke taint in
Pinot noir wines. 2&<&!Q6G:**No abstract available**

7#0%&Dairy waste as a growth medium for beneficial microorganisms.
(&5&!Q+3;SU

8$#$%&Dry fractionation of plant protein: A greener processing strategy
for functional and nutritional protein ingredient. M&!0:.3, S. Kottage
8%$#0%ntermission

8%$#N9%Spray drying microencapsulation: A strategy to preserve
biofunctional properties in fruits. O&![J6/;6!Y6)

88#8%&Advancing agricultural sustainability and a safer food supply.
(&ILMNTT

McCormick Place Conv. Ctr. S501d

Strategies for Advancing Food Packaging Technology and
Safety

Cospon: ENVR, PMSE  T. V. Duncan, J. L. Koontz, "#$%&'(")*+

() &-&%6H#

"#%$ Introduction & Welcome

"#$%&Navigating FDA's Food Contact Substance Notification program:
A regulatory framework supporting innovation in food packaging. '&!
=;TU.3;3?

"#K%&Advancements in sustainable food packaging materials and
processes, using bioplastics produced from food and agricultural
wastes. 4&!";, , H. Huang, Z. Wang

"#NY&Migration of PLA oligomers in ethanol-water mixtures as affected
by the &%&38lass transition temperature. D. Xu, Y&L&!L+/)J
7#3%%&From insoluble to processable: Water-based engineering of
hydrophobic bioplastics into multilayer structures for food packaging
applications. '&!L:3 , H. Huang, Z. Wang, Y. Kim

7#K%8Numerical study of ink set-off in multilayer packaging structures.
A&!Y6-+;G V. Dudler

7T#N9%Synthesis of non-migratory antibacterial and antibiofilm materials
for food safety applications. '&!E;TT); J.M. Goddard
8$#$%ntermission

8$#K$&Controlled synthesis of phenolic biopolyesters as sustainable,
anticorrosive aluminum can liners. <&(&!C6--)/- , H. Ramirez-Suarez,
G.L. Sacks

8$#N$&ANalysis of factors influencing silver ion migration from
authorized silver glasses and zeolites in food contact polymers. L&V&!
(;TT./, S. Elyashiv-Barad

88#$$&8Bynergistic antimicrobial mechanisms of Cu-MOF-incorporated
biodegradable films via ROS generation and metal ion release. 2&!
5637, J. Kim, Y. Kim

88#K$&Dietary exposure assessment to lead from metal and ceramic
food contact articles. Y&!E)J.;/6 10.//)G6 , S. Elyashiv-Barad
88#N$&Protein-based rechargeable and replaceable coatings:
antimicrobial and anti-fouling solutions for hydrophobic food-contact
surfaces. <&!>6+ J. Wong, C. Lee, N. Nitin, G. Sun

|

McCormick Place Conv. Ctr. W187a

Transformative Natural Polymers of 21st Century ACS
Series Symposia IV!!!ACS-NP-CCC!

Cospons: ENVR, PMSE  Financial support: Chinese American
Chemical Society (CACS) F. Jiang, !"#$%&'(" L. Chen, C. Fehl, W.
Gao, J. Wang, I"#$%&'(")*+,"()&-&%# S. Chambers, ,"()&-&%f##
RR@6BJG/)SGJI)F);T)PT.RR

"#3$$ Opening Remarks

"#$%&Bio-inspired synthetic carbohydrate derivatives to target biofilm-
associated pathogens. 2&!0:),P./J

"#0$ &Assisted high-speed electrospinning and green post-processing
for scalable fabrication of ultrathin silk fibroin nanofibers and
microfilms. Q. Hao, C. Zhang, E&!M+

"#%9%8Design of polysaccharide derivatives for amorphous solid
dispersion. '&<&!V-?)/ , S. Yazdi, S. Petrova, D. Lobree, E. Benson, L.
Taylor

7#K$&Molecular structure elucidation of sodium alginate and the
function regulation through thiol modification. 4&!2:)6 , G. Burks
7#N%ntermission

8$#$$&Clustering of histidine-labeled galectin-3 by dendrimers. (&!
0T63;32./

83$#K%&Distinguishing binding to hyaluronan receptors via
combinatorial synthesis of a hyaluronan based polysaccharide Library
from Ugi reactions. Z&!Z7)3, X. Huang

8$#%EStructurally defined glycopolymer heparan sulfate mimetic
drives selective heparanase targeting and broad therapeutic activity. L&!
Q)MVY3 , H.M. Nguyen

88#8%&Characterization of Human Milk Polysaccharides. >&M&!=#S.
Lu, T.A. Naumann, E. Wegener, K. Evans, P.L. DeAngelis, C. Skory

|

TUESDAY AFTERNOON

McCormick Place Conv. Ctr. S501bc

ACS Microbiome Consortium The Gut Microbiome and its
Relationship to Diet and Human Health

C. Christophe, T. Wang, !"#$%&'(")  J. Amengual, J. Firrman, C.
Osorio Roa, !"#$%&'(")*+," () &-&%o#

K#$S$introduction

K#$%8Decoding diet-dependent microbial metabolites in the human
gut. C. Tanes, W. Hu, N. Wilson, E. Friedman, J. Lewis, G. Wu, '&!
A:GG;3?./

K#No%Buttermilk promotes gut health through anti-inflammatory effects
in a colitis mouse model. <&0&!")/+3)G:;T)U), J. Woo, D. Cheng, G.
Shen, C.R. Ferreira, W. Wang

0#$%RlLactose: linking the health benefits of milk consumption by
adults to human health via the gut microbiome. <&!Z;//,)3 , K.
Mahalak, A. Narrowe, L. Liu, J. Lemons

0#K9%&Dietary hemp seed attenuates colitis in IL-10 knockout mice via
modulation of the microbiome-immune-barrier axis. 9&!M;D. Cheng, J.
Woo, J.C. Karunathilaka, G. Shen, S.E. Quino, L. Reddivari, W. Wang
0#N9%Gut microbiome and metabolite associations with fecal nitrogen.
M&[&!'A\./T.\ , D.M. Danos, K.M. Gallivan, A.M. Byerley, A.W. Nguyen,
C.M. Taylor, S. Chatterjee, K.S. Ondrak

N#$9Break



N#K$Graph neural network enabled discovery of hidden enzymes
driving microbial bile acid metabolism. <&!A;J)3I

N#N$PFAS drive gut dysbiosis and antibiotic resistance. 4&!Q;)3
%#H$®Proteomic evidence of synbiotic-induced AMPK-PPARa
activation in metabolic liver dysfunction. L&!A:)GG)S:)/\) , K. Tripura,
M. Bishnoi, K.K. Kondepudi

%#K®Resilient and sensitive gut microbiota could be sorted into three
subsets amid culturing fecal samples in a chemostat-based gut model.
M&!M;#. Firrman, K.K. Mahalak, A.B. Narrowe

%#N®Characterizing the microbial taxa responsible for progressive
development of p-cresol production in human infants. Y&!2+ S. Hoops,
I. Mabrouk, J.S. Gerber, S. Mukhopadhyay, K. Puopolo, D. Knights, C.
Chen

McCormick Place Conv. Ctr. S501d

Strategies for Advancing Food Packaging Technology and
Safety

Cospon: ENVR, PMSE  T. V. Duncan, J. L. Koontz, "#$%&'(")*+

() &-&%6H#

K#$$Introduction & Welcome

K#$%8FDA'’s regulatory framework for recycled plastics in food
packaging. 2&!2G..T.

K#K9%8On improving the estimates of chemical migrations from
recycled polyethylene terephthalate. <&!5+)37?

K#N%Degassing and deodorization of recycled HDPE for food-contact
applications: Balancing contaminant removal and polymer stability. b&!
2)3H;3J!0.S63 , P. Mella, B. Rodriguez-Hernandez, K.E. Elsas, S.
Willems

0#$%RUpcycling insect biomass: Sustainable extraction of chitosan for
food packaging films. L&!Z)S:;3, D. Carullo, T. Bellesia, M. Gennaro,
S. Farris

0#K9%&Waterborne emulsion technology for recyclable, biodegradable
paper-based food packaging. L&!":)3 , M. Rabnawaz
0#N9%/Plant-derived compostable fresh produce price-look-up labels.
M. Usiichuk, L. Wei, A. Dadras, B. Zdyrko, I.A. Luzinov, L&2&!b6/636F
N#$%ntermission

N#K$8From enzyme protection to spoilage sensing: Vapor-deposited
functional polymers at food interfaces. H. Duan, J. Chen, Z. Zong, F.
Fianu, W. Zhou, W. Sun, 4&!0:.3?

N#NSEnvironmentally friendly ethanol emitter to reduce decay in
packaged strawberries. P. Khule, C. Nicosia, G. Lu, A. Cezar da
Rocha Neto, R. Beaudry, Q. Wang, V&!LT,.3)/

%#H$WInvestigation into the presence of alkaloids in Areca catechu
based single use food-contact articles (FCA). <&!()3?/+,
%#K®Functionalization of cellulose nanofibril films using unmodified
and esterified lignin nanoparticle coatings for food packaging. (&!'Y6:; ,
D. Bousfield, (&!Q)*F;-;

%#NSBF%+)&BGh-throughput fabrication of micro/nanofibrous coatings
for deep learning-enabled intelligent food packaging. M&!MC. Moses,
C. Hsu, F. Calderon Gutierrez, C. Ruiz, W. Liu, H. Chang

McCormick Place Conv. Ctr. W187a

Transformative Natural Polymers of 21st Century ACS
Series Symposia IV!!!ACS-NP-CCC!

Cospons: ENVR, PMSE Financial support: Chinese American
Chemical Society (CACS) F. Jiang, "#$%&'(" L. Chen, C. Fehl, W.
Gao, J. Wang, "#$%&'(")*+,"()&-&%# Q. Yuan, ,"()&-&%#
RR@6BJG/)SGJI!)F);T)PT.RR

K#$$Opening Remarks

K#$%8Define natural polymer strategic focus area in advanced
materials innovation. ]1&!4+)3 , J. Wang

K#0984537246 ACS Green Chemistry Institute Natural Polymer
Consortium: Advancing the industrialization and commercialization of
natural polymers. (&'=)?3./ ,J. Wang, E. Lam, I. Martinez
0#$%RBiodegradable: What does it mean and how standards test and
define. '&Q&![U),6G6

0#0%&Advancing circularity through polymer innovation for sustainable
packaging applications. (&'@)J;/;

N#$%ntermission

N#8%anel Discussion

McCormick Place Conv. Ctr. W186a
2026 Spencer Award Symposium: Honoring Michael
Appell

S. J. Leibowitz, M. J. Morello, I"#$%&'(")*+,"()&-&%oi#t
K#$$Intrroduction

K#$%8Kenneth A. Spencer Award: A legacy of innovation in agricultural
and food chemistry. 2&<&!M.;P6D;GM.J. Morello **No abstract
available**

K#Ko%Quality triangle of edible fats: Functionality, stability, and
nutrition. C&Y&!M;JBl. Appell, M.J. Morello **No abstract available**
K#%%Use of advanced NMR methodologies for agri—-food materials. 5&!
0:.3? , A. Biswas **No abstract available**

0#K9%®&Advancing technologies for agro-based material development.
L&!A;JD)J, H. Cheng, M. Appell **No abstract available**
0#%%mtermission

N#8%&Detect, identify, destroy: A sustainable nanotechnology
framework for neutralizing the MNP-PFAS food-water nexus. [&L&!
2)-;U , S. Alotaibi, G. Eshun

N#N$Predicting human liver microsomal stability with a regressive
graph neural network. 4&!QJ.3?, Y. Jhong, B. Su, J. Hong, P. Wang
**No abstract available**

%#8®Greener solutions for crop security: Engineering agro-based
materials to mitigate pathogen threats and support commodity quality.
(&ILM.TT **No abstract available**

DIGITAL SESSION

Virtual Graduate Students Symposium in Asia-Pacific
Region on Agricultural and Food Chemistry

N. Lu, "#$%&'(" D. Ren, C. Zheng, "#$%&'(")*+,"()&-&%# J. Hou,
() &-&%H#

"#K$ &Dpioid and cannabinoid pathways mediate competing sensory
inputs in feeding behavior of @$(%1"7$2-&3&)+(/(#$W&Q&!";, , Z.
Teng, A.A. Nolden, Y. Park

"#Ka &Effect of potassium supplementation on the yield and aroma
quality of culinary ginger (A&%#&2("+1;;&08Be®¢oe). '&!<:) , N.
Nguyen, T. Nguyen, S. Graham, M. Richmond, J.P. Munafo

"#0N &ldentification of odor-active compounds in silver lance dwarf
ginger (B/4&%&$+489&!$tbmes. @&!@7?+\.3 T. Nguyen, K. Jha, J.P.
Munafo

"#N8&SBupramolecular coacervates promote diabetic wound healing by
restoring macrophage efferocytosis via AMPK-mediated metabolic
reprogramming. =&!4;, D. Ren

"#N" &Interactions between proteins and partial acylglycerols at oil-
water and air-water interfaces of partially crystalline emulsions:
Interfacial structure, adsorption, and foaming behavior. E&!1;.
"#%9%8Wax chemistry and concentration govern oleogel structuring: A
comparative study of novel >-()&$41/50%$"4%$Maxim. wax with rice bran
wax and beeswax. 4&!4.

7#3$K&YValorization of mango kernel fat through refining and gelation: A
structured oil system for bioactive delivery and fat replacement. 4&!
263? , Z. Huang

T7#$7 &Antitussive effects of pear (Pyrus spp.) soups: Network
pharmacology and experimental validation of anti-inflammatory
mechanisms via PI3K/AKT and Ras/MAPK pathways. @&!()6

7#8" &Pectin from steam explosion-treated citrus peel exhibits good
emulsion properties and bioavailability-promoting effect in vitro of
nobiletin. 1&!4)3?

7#KO0&Inclusion of a-Linolenic acid ethyl ester in flaxseed oil with 3-
Cyclodextrin by hydrogen bonding. O&!5+)3?

7#0$&Study on the cellular transport mechanism of small molecule
assemblies in vitro and their absorption and metabolism in vivo. 1&!
0:3

7#0a&Gelling properties of grass carp (@3(%147$"5%#1-1%+&//$
surimi modified by different calcium salts as substitutes for sodium
chloride. >&!>:)3? , J. Yan, H. Wu

7#NNeMultifunctional metal-organic frameworks-mediated
colorimetric/photothermal immunosensor for highly sensitive detection
of dibutyl phthalate. 0&!=)3?, X. Tang

T#%&Development of nutrition-flavor dual process of rapeseed oil
based on resource utilization of rapeseed cake. 2&!1+, X. Yu
7#%"8@Rapid emergency decontamination of microcystin-LR in aquatic
products using slightly acidic electrolyzed water. <&!2:)6
8$#$%&Rapid self-assembly of monoammonium glycyrrhizic
acid/berberine supramolecular hydrogels triggered by slightly acidic
electrolyzed water: Structural characterization, rheological properties,
and functional evaluation. >&!0:.3



8%$#8K&Study on the formation, structural characterization and

8%$#%®Al-driven molecular engineering for global cereal resilience: A

emulsifying characteristics of mung bean globulin amyloid like fibers. M&!multi-target approach to fungal effector neutralization and toxin

>:)3?

8%$#87 &Ultrasound enhances the probiotic properties and anti-
inflammatory function of D$03&0$)(&2$0&//8)+"7$9%1)80820 by
releasing functional metabolites. 4&!M;+

8$#K" &Methionine-driven covalent chelation of Zn* by linusorb: A
paradigm in hydrophobic cyclic peptide metal binding. 4&!>:)3?
8%$#00&Microbial-enzymatic co-biotransformation and extraction
intensification for rare ginsenosides enrichment from black ginseng
with anti-hepatoma activity. >&!=)3?
B$HNPSRIL/5#1%$389+)&2&"&089+)$41%8&Yts beneficial hypoglycemic
effects in type 2 diabetes mice by improving hepatic insulin resistance
and glycogen synthesis-related proteins. >&!0:.3
8$#Na&Comprehensive volatile profiling and metabolomics analysis of
cowpea. 1&!5., W. Zhang

8%$#%NPreparation and characterization of matcha using a high-
energy stirred media mill. 9&!<;)3?

88#%$8&Exploring the role of phytochemical saponins in preventing the
thermal aggregation of a-lactalbumin: A multi-dimensional
spectrometric analysis. 4&!<;)3?

88#%$" &Synergistic modification of sunflower seed protein by pH-
cycling and ultrasound to improve its structural and functional
properties. >&!M;Q. Guo, L. Ai

88#8%&MNanofertilizers: Revolutionary approach to sustainable
agriculture. '&!19)J

88#KK&YValorization of blue crops for bioactive potential, food safety
and climate-resilience in Indian and Southeast Asian coastal habitats.
Q&l<

88#K7&Preparation of functional chitosan—water caltrop pericarp
extract edible films and their application in extending the storage life of
strawberries at room temperature. 2&!'+,)/ , V. Katiyar

88#0" &Studies on changes in postharvest quality of Apple via
metabolites profiling and physiological analysis. 2&!2:)/,) , K.
Nakano, V. Katiyar

|
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McCormick Place Conv. Ctr. S501bc

Advances on Agriculture and Food Chemistry (General
Papers) Packaging Materials, PFAS, and Al use in Ag
Research

K. Mahalak, "#$%&"("
"#$$ Introduction
"#$0 &Green synthesized ZnO/CQD nanocomposite from food
byproduct and its application in biodegradable active food packaging.
C&!@)J. Kang

"#8" &Engineered anionic and cationic lignin-g-PLGA nanoparticles for
controlled delivery of nanosize CuS in Lettuce (Lactuca sativa). O&!
2)PT;6F, F. Kewir, J. Gambill, C.E. Astete, Y. Wang, J. Dowell, J.C.
White

"#00 &Dual-function Fe-based metal-phenolic nanoplatform for acid-
responsive fungicide delivery and seedling growth enhancement. 2&!
4)3 ,Y. Tian, T. Yang

"#N" & Characterization of thin films made from alpha-glucan
nanoparticles. '&!VF)3J , C. Skory

7#3$0&0Dvercoming challenges in estimation of dietary exposure for
food and color additives, and GRAS ingredients. Q&B&!Q6-6/6B.L.
Doell

7#8" &Development and validation of a QUEChERS-LC-MS/MS
method for detection of PFAS precursors in meat, eggs, and silage. =&!
46+3? , S. Genualdi

7#00Break

7#%®@Green and rapid quantification of toxic substances in food by
novel synchronous fluorescence spectroscopic approaches. 4&!M;J.
He, J. Li

8%$#$" &Nano-fertilizers and PFAS in crops: Implications for
contaminant mobility and plant uptake in agricultural systems. 2&!
9)F66-; , H. Sharifan

8$#KO0&Effects of training data quantity and quality on deep learning-
based avocado ripeness prediction using smartphone imaging. B&!M.,.
D. Morakhia, M&!()

8%$#0" &Big data for a deep problem: understanding and predicting
antioxidant interactions. 0&9&!C)/S;)

C. Osorio Roa, Z. Xie, "#3$%&'(")*+," ()& &%#

inhibition. 5&!";, , S. Harding, O.C. Haley, L. Tibbs-Cortes, T.A.
Naumann, S.P. McCormick, H. Hwang, R.H. Proctor, C.M. Andorf
88#%$" &Rapid and non-invasive diagnosis of nutrient deficiencies in
B"$2&-14)&)+37$/&$0bdeep ensemble learning. O&!2\T+U)3 H.D.
Turk, Z. Ceyhan, Z. Imtiaz, R. Yazicioglu Basaran, G. Sener, N.
Oztolan Erol, M. Yiice, Y. Sarikaya, H. Kurt

88#K0&Ai-assisted design and validation of herbicide resistance
genes. 5&!M;3 G. Yang, J. Dong, X. Yu, J. Dong

88#0" Concluding Remarks

McCormick Place Conv. Ctr. S501d

AGFD Awards Young Scientist, Young Industrial
Scientist, JAFC Best Paper Award

K. Mahalak, I"#$%&'("  Z. Xie, I"#$%&'("*+,"()&-&%# C. Osorio Roa,
() &-&%H#

"#%$ Introductory Remarks

"#$%&Metabolic profiling of circulating phenolic metabolites crossing
the blood-brain barrier in vivo and in vitro and their anti-inflammatory
activity in brain cells. M. Avila-Galvez, B. Garay-Mayol, D. Lopez-
Canovas, S. Poveda-Lora, S. Navarro-Orcajada, A. Marin, J. Espin, M.
Brito, C. Nunes dos Santos, J. Giménez-Bastida, L&!C63IW))S+G.XT.I!
2)/IW;)S+G.X)J

"#N%&Dietary fish oil intervention mitigates metabolic dysregulation
triggered by a potato chip diet through the Gut-Liver axis. 1&!=)3 , D.
Meng, X. Liu, Y. Zhang

T#KYBreak

T#N9%Prevalence of tetracyclines residues in poultry eggs using LC-
MS/MS with methanol extraction: Implications for consumer health. (&!
YP;/ ,S.Yasmin, T. Jahan

8$#K%&Integrated omics, sensory evaluation, and machine learning: A
multimodal data-driven approach to deciphering and predicting fruit
flavor quality. <&!2+3?

88#%$%Concluding Remarks

McCormick Place Conv. Ctr. S103a

Bioproduct from Biomass

H. Ngo, M. Sarker, B. Sharma, M. P. Yadav, !"#$%&'(")
() &-&%6H#

"#$$!&Functionalized lipids and carbohydrate polymers for industrial
applications. 5&!@?6 M. Sarker, M.P. Yadav, B. Sharma, T. Jin

"#K$ &Extrusion-induced restructuring of arabinoxylan from brewer’s
spent grain: Effects on composition, molecular characteristics, and
aggregation behavior. 2&!<;)3?, Z. He, Y. Kim, 5&!5+)3?

"#N$ &Cotton flock as a filler of poly(lactic acid)-cottonseed oil
biocomposite films for potential food packaging applications. >&!5., S.
Nam, R. Dhandapani

7#$$&Valorization of pumpkin seed meal to produce functional
ingredients. <&!0:.3, K. Hsiao, N. Aldrin, O.K. Ozturk
7#K$&Tannin—whey protein crosslinked films for sustainable
packaging. 2&!L:,.- , A.G. McDonald

7#N$&Microbial biofunneling waste organic carbon to develop
advanced polymers. M&!<)\)U6-\ , D. Madushanka, B. Jayantha
8$#$$&Selective fermentation of hydrolyzed whey permeate for
production of upcycled galactose-rich food ingredients. 9&C&!5)+J./ ,
A.D. Brock, P. Gibney, S.D. Alcaine

8%$#K$&Upcycling fish processing by-products into functional protein
hydrolysates: optimization of enzymatic hydrolysis and its impact on
structure and emulsifying performance. 2&!0:.3 , F. Zhao, L. Yang, H.
Huang

8%$#N$&Resin extraction as a tool for the utilization of waste from
superfruits rich in antioxidants. R. Buzzetto More, E.E. Cable, b&!
b6TU;J

88#$$&Ultrasound-assisted extraction of secondary plant metabolites
from 61/$%89+)&)592"&&;1/&89. Ibrahim, L. Schulz, L. Dandurand,
B&V&!E6"GF)

88#K$&Sustainable pressurized liquid extraction of polyphenols from
rice husk. (&2&!A+JG),)3G.!A./3.-6  , N. Huaman Castilla, F.
Paraguay Delgado, E. Gomez

88#N$&Exploring cosolvent-enhanced biomass fractionation at the
atomic scale using a complete model of the secondary plant cell-wall.
(&9&!2,;G: , Y. Yu, A. Hicks, D. Vural, S. Jayaraman Rukmani, J.
Smith

L. Jayakody,



McCormick Place Conv. Ctr. W196¢

150 Years of Biopolymer Chemistry Toward a Sustainable
Future Properties of Natural Polymers

Cospons: CARB, ENVR, PMSE, POLY Financial support: ACS
Transformative Natural Polymer Convergent Chemistry Community
(ACS-NP-CCC) F. Jiang, !"#$%&'(" L. Chen, C. Fehl, W. Gao, J.
Wang, "#$%&'(")*+,"()&-&%# J. L. Liu, ,"()&-&%#
RR@6BJG/)SGJI)F);T)PT.RR

"#3$$ Opening Remarks

"#$%&8Belf-healable chitosan-based polymers containing dynamic
covalent bonds. @&!4)3

"#0%&S8tructural and functional insights into high-amylose starches for
food and biomaterial applications. C. Zhu, Y. Ren, 4&!L;
T#3YREnzymatic engineering of natural functional polymers using
transglutaminase. 4&!>:)3? , H. Liu, J. Li, C. Nardin

7#0$&lLeveraging protein-polysaccharide combinations to modulate
structures and functionalities. S. Sawant, A. Akanno, R.W. Hartel, L&!
CNI-

T#%Yntermission

8%$#8%&Starch spherulites: Preparation and structure-digestibility
relationship. 4&!12:;

8$#N$&Sequential assembly of pea 7S protein—phenolic complexes for
sustainable delivery systems. M&!0:.3, D. Li

88#$%&Withdrawn

McCormick Place Conv. Ctr. W193a

Sustainable Chemistry for Circular Bioeconomy Systems!!!
Advances in Bioenergy Conversion and Bioproduct
Valorization!!!Cospons: ENFL, ENVR D. Kyung, S. Pan, C. Wan,
Q. Yan, "#$%&'(")*+,"() &-&%#!

RR@6BJG/)SGJI)F);T)PT.RR

"#$$ Introduction

"#8% &Advancing anaerobic digestion with technological innovations
and ADM1-based process insights. 5&!";,

"#0%&Integrated bioenergy conversion, thermal storage, and carbon
dioxide removal: perspectives and prospects. 2&!E)3, J. Chiu
"#%9%8Electro-assisted anaerobic digestion for circular bioeconomy:
Integrating process enhancement, microbial mechanisms, and
modeling. 5&!=)3? , J. Chai, H. Kim, S. Pan

7#8%&Modeling of electrochemical pH swing for continuous biogas
upgrading processes. 4&!0:.3 , J. Baltrusaitis, S. Pan
7#0%nter-Session Break.

7#%%Electrochemical upgrading of SWASTE anaerobic digestion
effluents into high-value lactic acid using RW-EDI and BPED. P.
Tseng, 4&<&!M;3

8$#8% & Mechanochemical cocrystalization as a tool for nutrient delivery
platform formulation. <&!A)TG/+J);G;J

8$#N$&Llosing the loop: Mitigating hydroponic environmental impacts
through nutrient-rich wastewater recirculation. Q. Zaib, U. Han, S. Cho,
9&!'"\+3?

88#$$&Electrically-driven selective recovery of organic acids and
nutrients from anaerobic digestate using ionically conductive materials.
4&10:.3? , Y. Peng, Y. Lin, Y.J. Lin, S. Pan

88#K$&P%+)&Bi@lectric constant measurements of biomass
undergoing hydrothermal processes. 2&!M;3!5G+3<&M&!C6T-H)/P
88#0%$Overall Discussion (Q&A)

88#%%oncluding Remarks

DIGITAL SESSION

Virtual Graduate Students Symposium in Asia-Pacific
Region on Agricultural and Food Chemistry

N. Lu, "#$%&'(" D. Ren, C. Zheng, "#$%&'(")*+,"()&-&%# X. Yu,
() &-&%6H#

"#K$ &Zn—TA reinforced Agar films for sustainable food packaging. B&!
O:;+, M. Kamali, D.D. Kitts, Q. Tu, T. Yang

"#Ka &Modification of coconut 118 globulin by coffee phenolic acids:
Molecular mechanisms governing enhanced digestibility and
antioxidant activity. Q&!MW. Zhang, Y. Chen

"#ON &\dvanced and safe packaging technologies for preserving edible
vegetable oils after opening. 1&!Q;)3 L. Zhang, P. Li

"#N8 &High-value utilization of mealworm protein: efficient nano-
delivery systems. 9&!5+)3?

"#N" &Food-derived small-molecule peptides for obesity management:
Mechanisms, research strategies, and future perspectives. 2&!M;
"#%98Preparation, application and lipid-lowering effect of food-grade
composite fat mimetics. 1&!C)6

T#3K&Enzymatic processing of rice protein--High-value utilization of
resources. >&!0:.3

7#3%7 &Construction of a CRISPR/Cas12a colorimetric sensor for
monitoring meat freshness. <&!2:.3? , H. Wang, X. Xu, X. Xu, S. Sun
7#8" &Insight into the mechanism of synergy of ultrasound and high
pressure homogenization on the emulsion stability and interfacial
behaviors of a-lactalbumin with mogroside V. <&!M;

7#K0&Targeting EmrB efflux pump to overcome sodium hypochlorite
tolerance in 6("'$3&$1&!1+, B. Wang, J. Sheng, X. Xu, H. Wang
7#0$&Virtual screening of Hops-derived Xanthine oxidase inhibitors. 5&!
>)6 ,Z.Wu

7#0a&Composition, structure and functional properties of plant protein
extracted with food-compatible anions. (&!>:)6 , Z. Jiang

7T#NN&Study on the anti-aging effects of heat-inactivated
E&;&-12$03("&89+/1%#BFMLO06 on @$(%1"7$2-&3&)+(/(#$%Nd its
mechanisms. 2&!4)3?, R. Wang, P. Li

7#%&Inulin with varying degrees of polymerization differentially
alleviates food allergy via modulation of the gut microenvironment. 1&!
0:.3 , S. Jia, S. Wang, K. Liu, S. Lin, N. Sun
T#%"8@Nano-immunosensor for ultrasensitive detection of mycotoxins
and novel pollutants in grain and oil. 1&!5+)3?, Q. Zhang, B. Lu, X.
Tang, P. Li

8$#$%&Citrus peel-derived exosome-like nanoparticles and their
regulatory effects on intestinal inflammation. M&!2637 R. Tuo, P. Li
8%$#8K&Glycosylation of egg chalaza promotes calcium absorption and
bone metabolism in growing rats: Potential mechanisms of sialic acid.
2&1=)3?

8%$#87 &Weak-base synchronous membrane separation enhancing the
flavor and antioxidant activity of soy protein: Insights from proteomic
analysis. <&!2:)6 , D. Peng, Q. Deng

8%$#K" &Effects of pea protein, chickpea protein and zein on the
processing characteristics of gluten-free rice dough and the quality
characteristics of its bread. Q&!2)3

8%$#00&Enhancement of the rice protein solubility using high-energy
fluidic microfluidizer and pH cycling: A mechanistic study. >&!M;
8$#N$&Flavor quality and cholesterol-lowering mechanism of whole
oat milk prepared by high-energy fluidic microfluidization. P. Peng, 4&!
1+

8%$#Na&Ratiometric fluorescence/colorimetric dual-mode aptasensor for
kanamycin detection based on inner filter effect between AuNPs and
NH--MIL-53(Al)/CDs@apt. M&!1+

8%$#%NyH-driven fabrication of curcumin-loaded millet protein-shellac
nanoparticles and its anti-inflammatory effect against ulcerative colitis
in mice. \&!Q)3?, Z. Wu

88#%$8&Polysaccharide-based thickened fluids for dysphagia dietary
management: Design, application and regulation. 5&!1+, B. Li

88#$" &High-performance Fenton-like catalysis through metal-organic
framework derived nanoporous carbons for continuous cleavage of
polysaccharides. >&!4;3 K. Zhu, S. Chen

88#8%&Effect of assembly sequence on the digestibility of potato
starch-based binary and ternary complexes under heat moisture
treatment: a dual steric hindrance-enzymatic inhibition perspective. 2&!
>:.3? , A. Sun, M. Chen, X. Chen, J. Zhu

88#KK&Biochemical valorisation of tuna off-cuts through lactic acid
fermentation. 4&!4.6 , W. Chen

88#K7&Average daily nitrate and nitrite intake in the adult population of
Fiji. L&L&!O:.GG\

88#0" & Comparison of Carob’s pod versus seed polysaccharides by
NMR spectroscopy. >&'&!(+:;-;36F , S.K. Khurshedzoda, J.
Bobokalonov, J. Zhang, J. Han, C. Ma

88#N0&Studies on the influence of edible coating based on xanthan
gum incorporated with grape stalk extract on the storage kinetics of
<7194)1%+6((-/()) grapes. b&!A6-)3) , P.K. Kancharla, V. Katiyar

Chemistry is Everything We Eat: Building the Next 150
Years of Food

Spons: COMSCI Cospons: AGFD, CHED, PROF, TOXI !

|
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McCormick Place Conv. Ctr. S501bc



Advances on Agriculture and Food Chemistry (General
Papers) Alternative Proteins and More

K. Mahalak, !"#$%&'(" C. Osorio Roa, Z. Xie, "#$%&'(")*+,"()&-&%o#
K#$$Introductory Remarks.

K#$0&Effect of flour pH on Chaenorpine release and bitterness in
extruded corn puffs. S. Ponneganti, K. Smith, V&!Q.TT6!0),)S:6 , D.G.
Peterson

K#8" &Whole soybean tofu scaffolds from micronized full-fat soy flour
with transglutaminase for cultured meat applications. 5&!";, , K.G. Lee
K#00&Dual exploitation of silflower (6&/47&89+&%3(#"&;1Mi88x)
seeds to produce a protein isolate and a phenolic-rich extract. >&!Q.3?,
C. Stonoha-Arther, K. Brownsteim, M. Singh, S.X. Liu

K#N"&Analysis and reconstitution of the fishy off-note of omega 3 oil
for the modulation of its perception. <&!M;3R. Boshra, s. Ramnarian,
V. Ciraulo

0#$0&Acrylamide formation kinetics in commercially available plant-
based burger analogues. O&2&!L/;31.S:+UD+ , S. Reggeti-Marquez, A.
Francavilla, 1.J. Joye, M.G. Corradini

0#8" &Binary beeswax-candelilla wax oleogels as fat replacements:
The relationship between gel strength and oil unsaturation. 5&!5D)3? ,
J.K. Winkler-Moser

0#00&S8tructural insights into the transmembrane transport of plant
secondary metabolites. <&!9637?

0#N"&FPOs(Farmer Producers Organization) as carbon foot soldiers.
@&!L?/)D)T, G.S. Gill

N#$0Break

N#K®Molecular mechanism of protonation dependent transport cycle
of plant sugar transporter. L&!E)+T, D. Shukla

N#0" &Innovative engineered biochar applications for brackish water
irrigation. A&![-+, , G. Chen, O.E. Omotayo, M.E. Omotayo
N#%@Accelerated formulation development for stabilization of
microbial actives using a high throughput experimentation platform. C&!
0:3 , Q&!A+/?:)/-G, H. Wang, T. Macon, J. Xu, B. Doughan, M. Hyatt,
A. Oller, A. Gomez, R. Torres, R. Hernandez, A. Vila, M. Praveen, K.
Gossmann

%#$"&Impacts of refining on the redox profiles of edible oils and
growing pigs revealed by chemometric and metabolomic analyses. <&!
>:)3? , B.J. Kerr, C. Chen

%#K@Antimicrobial activity of avocado-derived lipid extract against
D&)3("&$+91%10531#(%)Sights into the molecular mechanism. Y&!
0)/,63) ()36 , S. Mora-Godinez, C. Hernandez-Brenes, A.
Pacheco

%#0"&Evaluation of multistep analytical approaches for polyphenol-rich
extracts obtained with deep eutectic solvents. b&9&!4P)I.G), B.C.
Galarreta

%#%QConcluding Remarks

McCormick Place Conv. Ctr. S501d
Sustainable Agriceuticals

L. Liu, W. H. Yokoyama, !"#$%&'(")
() &-&%6H#

K#$$Opening Remarks
K#$0&Effect of polyphenol-enhanced prebiotics on obesity. 5&!;, , H.
Subin, K. Seo

K#K08Hepatic .$94 restoration contributes to nicotinamide
mononucleotide (NMN)-alleviated hepatic steatosis in chronic alcohol-
fed mice. Z&!0)6

K#N@Investigating encapsulated synbiotic powders using water-
soluble yellow mustard mucilage. O&!ZT.GS:./ S. Das, H. Bao, Y.
Myles, Y. Wu

0#$0&Influence of citrus pectin molecular weight on probiotic growth
and gut microbiota fermentation in vitro. 2&!9)J, C. Fletcher, H. Bao, S.
Zhang, Y. Myles, Y. Wu

0#KO0&Hordein claimed from spent barley grains for porous scaffolds
for cultured pork fat cells. =&!4)3? , D. Huang, L. Su

0#NO0&Subcritical extraction optimizes the milk thistle value chain:
Balancing disproportionate economic-health gains with marginal
environmental trade-offs. W. Wei, Y. Wang, S. Hu, W. Tong, Q. Su, H.
Yang, 1&!C+6, B. Li

N#$0Break.

N#8" &Isocaloric low-fat high-carbohydrate diet exacerbates alcohol-
associated liver disease progression via hexosamine biosynthesis
pathway-mediated augmentation of -(+%1Gllipogenesis. ]&!263?

H. Kim, Y. Wu, "#$%&'(")*+

N#0" &Bioactive capsinoid enriched preparations from @%$4)&089sp.
Fruit. O&M&!0)3G/, H. Chae, S. Khan

N#%'&Taxa- and geography-associated phytochemicals in marine
macroalgae revealed by chemometric profiling. <&!C+6 X. Liu, E.
Dierenfeld, G. Shurson, 0&!0:.3

%#8"8DRP1%**"activation mediates ursolic acid-induced improvement
of alcohol-induced hepatic steatosis. 2&!M;

%#0"&mpact of three natural bioactive compounds on the human gut
microbiota. M&!M;+A.B. Narrowe, J. Firrman, K. Mahalak, X. Fan, T. Jin
%#%Closing Remarks

WEDNESDAY AFTERNOON

McCormick Place Conv. Ctr. Hall F2

Climate-Resilient Agriculture: Chemistry at the Food -
Environment Interface - POSTERS

Cospons: AGRO, ANYL, ENVR H. Sharifan, J. C. White, W. Zhang,
1"#$%&'(")

8K#$$&Impact of relative humidity on the response of hollow tin dioxide
microsphere-based impedimetric sensors. A&!(+G+,) , R. Barbieri
Estefani, E. Aradi, G. de Abreu, J. Morais, J. Serbena **No abstract
available**

8K#$$&YValorization of spent Li-ion batteries for ambient nitrogen
fixation using electrostatic microdroplets. M&2&!VT)\)3**No abstract
available**

8K#$$&Cost-effective hierarchical bimodal nanoporous gold sensor for
the electrochemical detection of Bisphenol F. L&!b)J;/.--\ , K.J. Stine
**No abstract available**

8K#$$&Withdrawn

8K#$$&ANalysis of congeners extracted from small barrels during fast
aging by *HNMR and GC-MS. 5&!LT; M. Crowder, N.D. Danielson, M.
Ali **No abstract available**

8K#$$&Inhibition-mediated colorimetric detection of metanil yellow
using carboxymethylcellulose-stabilized copper nanoparticles. 2&!
2+/)P:; , V. Singh **No abstract available**

8K#$$&Mercury contamination in seafood and consumer products and
strategies to reduce the impact to human and environmental health. 2&!
A)J-.6  **No abstract available**

8K#$$&Seed nano-priming with silicon-rich silica nanoparticles: A
novel approach enhancing maize germination and early growth. L&!
BJ,);T, M. Ahmed, M. Kuddus **No abstract available**
8K#$$&Biostimulatory effects of D&9%1)4&"$+4/$3(%x)&)growth,
productivity, and tolerance to microcystin stress in hydroponically
grown radish (H$47$%8)+)$3&G8A&!VINU\  **No abstract available**
8K#$$&Can plants grow on the moon and Mars: SeeD germination
enhancement using magnesium oxide-coated halloysite nanotubes.
9&'&!(;TTI

McCormick Place Conv. Ctr. W186a

Climate-Resilient Agriculture Chemistry at the Food -
Environment Interface

Cospons:AGRO, ANYL, ENVR H. Sharifan, J. C. White, W. Zhang,
"#$%&'(")*+," () &-&Yo#

K#$$Introductory Remarks

K#$%8Controlling the oxidative stress reactome for climate-resilient
crops using nanoscale stimulants. <&0&!=:;G, C.L. Haynes, B. Xing,
R. Klaper, L. Zhao **No abstract available**

K#0$&Zinc speciation and redox conditions govern PFAS fate,
phytotoxicity, and soil microbial responses in agricultural systems. N.
Easmin, 5&!2:)/;H)3 **No abstract available**

K#%%I racking PFAS-induced alterations in nutrient homeostasis in
soybean: Implications from environment to food quality. @&!")3-:6T ,
M. Kharel, A. Lama, W. Zhang **No abstract available**
0#K$&Evaluating seed nano-priming and foliar application of Zn and
Cu-based nanoparticles for micronutrient biofortification. B&!<6JUeE.
Baranowska-Wojcik, D. Szwajgier, K. Rozylo **No abstract available**
0#N%ntermission.

N#8%Sustainable management of PFAS in biosolids-applied
agricultural systems: The role of modified biochar in limiting plant
uptake and food-chain transfer. (&!":)/.T , A. Lama, N. Kandhol, W.
Zhang **No abstract available**

N#N$Screening for persistent organic pollutants in smoke-impacted
California wines by GC-MS/MS. A&!C)/,)3 , A. Rumbaugh, A.Y. Taha,
A. Oberholster **No abstract available**



%#$%Building climate-resilient oats: Agronomic impacts on nutritional
chemistry and ergothioneine accumulation. Y&!A/66U., N. Voloshchuk,
A. Hamilton, D. Carrijo, J. Wallace, B. Dervan, J. Lambert, J. Wee
%#%@woncluding Remarks.

McCormick Place Conv. Ctr. W193a

Sustainable Chemistry for Circular Bioeconomy Systems!!!
Next-Generation Materials for Sustainable Environmental
and Energy Applications!

Cospons: ENFL,'"ENVR D. Kyung, S. Pan, C. Wan, Q. Yan,
"#$%&'(")*+," () &-&Yo#

RR@6BJG/)SGJI)F);T)PT.RR

K#$$Introduction

K#$%8E co-fabrication of monolithic biochar composite panels for
environmental remediation. ]&!4)3 , N.A. Nosratabad, C. Wan, Z. Cai
K#K98Density-of-states modulation drives catalytic activation of
upcycled LiFePO( for hydrogen evolution. (&!C)6 , D. Tafere
K#N%Turning winery wastewater into a resource: Valorizing a
sustainable source of phenolic compounds. V&!96/;), L.A. Lerno, A.E.
Mitchell

0#$9%B8pent coffee residue valorization into a Cu—-WOx—-CeOx
electrocatalyst for carbon nitrogen coupling. L&!Y)3;, S. Pan
0#K9%&From fire hazard biomass to innovative fire-resistant materials:
Eco-fabrication biochar-based composites with enhanced mechanical,
and flame-retardant properties. 1&!4)3 , C. Wan, Z. Cai
0#N%nter-Session Break

0#%9%Biochar from agricultural residues for improving soil health in
Missouri and Midwestern soils. O&!=)3

N#8%MDevelopment of earth-abundant Mn-rich positive electrode
materials for sodium ion batteries. 5&!1;63?

N#0%MNaBH-driven structural engineering in cobalt ferrite for high-
performance supercapacitors. (&!

N#%®MNovel applications of thiourea-modified bead activated carbon
for palladium recovery from waste streams: Mechanistic insights and
lab-scale implementation. 5&!5+)3? , C. Lin, C. Jia, H. Hsi

%#8%E lectrochemical carbon dioxide to ethylene via copper integrated
with life cycle assessment for circular carbon valorization. 2&!@.7?; S.
Pan

%#0%8OP: Sustainable organic nanozyme for food preservation. 9&!
M..

%#%@woncluding Remarks

McCormick Place Conv. Ctr. W186¢

Transformative Natural Polymers of 21st Century ACS
Series Symposia IV!!!ACS-NP-CCC!

Cospons: ENVR, PMSE Financial support: Chinese American
Chemical Society (CACS) F. Jiang, !"#$%&'(" L. Chen, C. Fehl, W.
Gao, J. Wang, "#$%&'(")*+,"()&-&%# K. Wang, ,"()&-&%#
RR@6BJG/)SGJI!)F);T)PT.RR

K#$$Opening Remarks

K#$%8Lignin resources as a platform for developing high performance
polymers. (&M&!Y6P./GJ63

K#N$Diol-functionalization of lignin during biomass pretreatment by
deep eutectic solvents. O&!=)3

0#8%&8Bustainable non-isocyanate polyhydroxyurethanes from biomass
lignin and CO-. L&!C:6/); , H. Chung

0#0%ntermission

0#%®8Bynthesis and characterization of high temperature materials
from biosynthetic naringenin. @&L&!b.JA\. Bui, C.A. Sarantes, B.G.
Harvey

N#K$Integrating Biopolymeric Equivalent-blood Simulants with Al
workflows to advance forensic spatter Technology (BEST). 2&!A)J:;/ ,
D. Houf, J. Lawrence, <&M&!M;+

N#%S®donic liquid tuning for lignin polyol extraction to be used in polyol-
based plastic synthesis. Q&!M)D)T

%#8%Multifunctional magnetic Cellulose Nanocrystals: A sustainable
platform for magnetic hyperthermia and pathogen control. V&2&!
b)Jc+.I ,'&!0:)3- , E. Urena-Benavides, M. Hasan, J.K. Roy, Y.
Sun, S. Herzog, M. Deb, S. Watzman, K. Schlaak, E. McNeil, T.
Bentley

Environmental Processes, Toxicity and Model Prediction
of Micro- and Nano-Plastics in the Ecosystem
Spons: ENVR Cospons: AGFD, ANYL, COLL !

WEDNESDAY EVENING 6:00PM

McCormick Place Conv. Ctr. Hall F2

Agnes Rimando International Student Symposium -
POSTERS

R. Tardugno, M. H. Tunick, !"#$%&'(")

--Diversity of enantiomeric fraction of chiral compounds in wines from
different regions and styles. T. Ye, Y.L. Qian, (&0&!];)3

--Analyzing beer is fun: Determining flavor, attributes and defects by
headspace trap/gas chromatography/mass spectrometry
(HStrap/GCMS). L&!();G)3

--Rapid surface-enhanced Raman spectroscopy-based detection of
perfluorooctanoic acid. Z&!E)3-;)3?)3 , A. Forbes, L. He

--Protective effects of cranberry polyphenols against oxidative stress:
Modulation of the antioxidant defense system in colon cells. (&![G;.36 ,
M. Pokharel, E. De Pra, T. Ferreira, C.C. Neto

--Determining the impact of the age of seed on protein functionality in
soybean (1/50&%(+9%). >&!12:.) , Z. Teng, H. Zheng, E. Taliercio
--Impacts of B)4("#&//8)+1"5'$( fermentation on the nutrients,
phytochemicals and antinutrients of oilseed meals revealed by
chemometric profiling. B&!()P/6+U, X. Sun, B. Hu, C. Chen
--Quantification analysis of pesticide residues in potatoes and potato-
based products. V&IC+G;.//.l , E.N. Thomas, B. Watson

McCormick Place Conv. Ctr. Hall F2

General POSTERS 6:00PM

K. Mahalak, Z. Xie, "#$%&'(")

--Beyond the burn: Unlocking the drivers of heat modification. @&!
A+/U. , J. Redwine, S. Yelgaonkar, M. Tzoumaki, R. Nahas
--Comparative analysis of substances regulated for direct addition to
food in the United States and the European Union. (&!A)// , A. Kumah,
D. Hlavaty, A. Nickkar, D.M. Schmit, J. Steele, E. Kwegyir-Afful, K.
Arvidson

--Machine learning-assisted classification of food categories using
volatile sulfur compound profiles. S. Park, K. Kim, H. Kim, <&!2+3?
--Making proteins whey sweeter: Engineering novel sweet proteins.
(&0&!12,)/-1 , P. Gibney

--Formulation of heat-stable dark chocolate using fat mixtures of cocoa
butter, mango kernel fat stearin, and soybean oil-based structured
fats. B&E&!L63-6)U)), S. Martini, C.C. Akoh

--Multimodal imaging for agricultural weed identification. V&=&!
A/+33.3?/).P./ , AK. Sharma

--Good as Au - an analytical study of heavy metals and quality of Girl
Scout Cookies. C&Y&!()/J: , G.T. Shannon, K.W. Barnes
--Species-dependent seasonal variation of tetrodotoxin and its
analogues in Korean pufferfish (<$=&;8#8pp.) and dietary risk
assessment. A&IE)/U, H. Lee, C. Choi, N. Kajino, K. Choi, W. Lee, J.
Lee

--Edge-deployable lightweight deep learning models for smartphone-
based avocado firmness prediction. B&!M..R.U. More, S. Park, L. Ma
--Volatile and peptide fingerprinting of commercial cheddar cheese: A
non-targeted approach to identifying chemical markers of aging and
sensory quality. <&!>:6+, V.A. Yaylayan, S. Bayen

--Lysimeter assessment of per- and polyfluoroalkyl substances (PFAS)
leaching in a first-time biosolids-applied field plot. L&>&!C+)/;3, L.S.
Lee, J. Duan, C.E. Schaefer, M. Hire

--Heterologous pyruvate formate-lyase expression in 6$007$"1950()+
0("(G&)&$(reduces ethanol yield for low-alcohol beer and wine
production. 2&!2G)-+T;J D.G. Hauser, P. Gibney

--Sensomics-driven identification and polyphenol-mediated inhibition of
key off-odors in thermally processed muskmelon juice. 1&!E)3?
--Carob-based flavor solutions for cocoa replacement in bakery
applications: cookie platform development, flavor characterization, and
insights for optimizing flavor through aroma modification. 4&!4)3?, K.R.
Cadwallader

--Aroma-induced sweetness enhancement by natural heterocyclic
compounds: From receptor activation to cross-modal perception. 1&!
E)3?, B. Liu, X. Feng

--Engineering a conductive BN-COOH@ZrO-/GO nanocomposite for
sensitive diclofenac detection. b&!'+,)/ , L. Mishra

--From contact herbicide to plant redistribution: Nanocarriers improving
pelargonic acid performance. A. Preisler, M.B. Pereira, B.C. Cardoso,
M&!Z/)S.G6



--Biogenic synthesis of silica nanoparticles and their potential for
sustainable pest control in agriculture. L.K. Harada, M. Guilger-
Casagrande, T. Germano-Costa, N. Bilesky-José, R. Polanczyk, K.C.
Gongalves, P. Gongalves da Silva, J.V. Silva, R.D. Mello Prado, L.
Fraceto, Y&!M;,)

--Anthocyanin loaded cellulose acetate beads as novel form of
freshness indicators for reusable intelligent packaging system. L&!
'63)T) , K. Gaikwad

--Development of ZnO-Ag doped nanoparticles with broad-spectrum
antimicrobial properties for food safety applications. B&!E)JJ)T)Sc+)!
(63G.J , M. Reyes Blas

--Amphiphilic surface modified native bacterial cellulose for sustainable
high-barrier food packaging: A safe and sustainable by design
composite. L&!'63)T) , M. Khandelwal

--Combat food spoilage by tackling drug resistance: Sulfur-doped
carbon nanozymes as effective tomato coatings. V&ILJ)/. , H. Fan
--Extraction of cinnamon essential oil and its application in
antimicrobial biopolymer films. <&!C)T)/I)!12.~+TF.-) , D. Sanchez
Rivera

--Low-molecular-weight chitosan to prevent off-Aromas and corrosion
in hard-to-hold beverages. A. Montgomery, L&!Y6P./J63 , M. Quinn,
G.L. Sacks

--Bio-based antimicrobial cellulose foams for active packaging:
Material design and application in low-salt table olives. H. Soylukan, Z.
Delen Nircan, S. Irmak, M. Bouaziz, E. Ramalhosa, J. Bautista
Gallego, 5&!d3)T

--Environmental tradeoffs of substituting polyethylene in food
packaging and distribution applications. M. Tacker, E. Avery, E.
Lawrence, T. Hafner-Kuhn, A. Gstohl, E. Nduagu, K. Richa T. Roux,
Y&L&!L+/)J!

--Non-destructive assessment of table grape quality using vis-NIR
hyperspectral imaging and explainable Al. B&!M..W. Song, D.
Morakhia, K. Chou, L. Ma

--Water transport mechanisms in commercially available biobased
polymer films. L&!9)-/)J , S. Mirmohammadsadeghi, Y. Polunin, S.
Minko, A.S. Voronov

--Cellulosic biobarriers for sustainable consumer products. <&E&!
46+3?PT66- , Y. Wang, D. Dewar, R. Moon, G. Schueneman
**Abstract not available**

--ldentification and characterization of novel signal sequences for
protein expression and secretion in >))$307(%=&$+1"&(%38&M.., Y.
Lee, Y. Park

_ Development of genetic toolkits for protein expression and secretion
in a GRAS yeast of @$%-&-8p.. (&!";, ,Y.Lee, Y.Lee, Y. Park
--Antimicrobial waterborne polyurethane-based foams as active
packaging materials for extending the shelf life of low-salt table olives.
@&WI[+,TXIWSS.-;TX.T;HH. Unal

--Development of analytical methods for iminoctadine fungicide from
ginseng products using LC-MSMS. 5&!<6 J. Sun, W. Choi, C. Kwon, J.
Moon

--Rooted in Regolith: How compost impacts nutrient concentrations of
plants grown in Lunar, Martian, and Earth soils. '&!Z;3T.\

--Impacts of curcumin nanoparticles on developmental toxicity and
oxidative stress using a chicken embryo model. Z&!4)J,;3 , L. Zhang,
Q. Wang, C. Wu

--Phytochemical profiling and biological evaluation of peppermint
(:(%37$+K+48&4("§3&af extracts for cosmeceutical applications. O&9&!
B/)3;J:) , H. Li, H. Ma

--Extraction and compositional characterization of polysaccharide-
enriched extracts from Rhode Island brown seaweed for cosmeceutical
applications. 0&9&!B/)3;J:), H. Li, H. Ma

--Cannabidiol as a multi-target modulator of polyunsaturated fatty acid
metabolism: Inhibition of soluble epoxide hydrolase, lipoxygenase, and
cyclooxygenase. H. Li, Y&!";, , H.Ma

--Biotransformation of biomass derived aromatic amide to 2-Pyrone-
4,6-dicarboxylic Acid (PDC) by L1G1)47&%#12&89+$"19$3&0&G1"$%)
2&9&!")/T.3 , S. Zhou, M. Garcia Mancilla, J. Francis Clar, T. Runge,
T.J. Donohue, D. Noguera

--Solvent selection for a biomass-to-bioproduct pipeline through
integrated catalytic lignin depolymerization and microbial funneling. O&!
2.3./ , S. Sripada, J. Rajbangshi, E. Aboagye, M. Garcia Mancilla, T.J.
Donohue, D. Noguera, R. Van Lehn, C. Maravelias, S.D. Karlen
--Effects of solubility enhancement on the biological activity of a
standardized turmeric extract. '&'E:;TT;AJ, (&!(6\.?+3 , D. Cruthirds,
H. Hendrickson

--Carotenoid and sugar composition differences in sweet and
astringent fruits of PVNA persimmon ‘Fudegaki’. (&Q&!4)J+-) _Q6/;;
--Challenges with ingredient analysis in gummy dietary supplements.
(&!0.T;l, A. Fardin Kia

--Structure-based design of 4-hydroxyphenylpyruvate dioxygenase
inhibitor as a potential herbicide for cotton fields. ]&!0:.3
--Comprenesive screening of veterinary drug residues in livestock and
fishery products using LC-QTOF. <&!M.., Y. Kwak, S. Kim, H. Lim, G.
Jang, J. Mun

--Are commercially available dietary supplements in Costa Rica safe
for consumption?: Trace toxic metal determination and health risk
assessment. E&IA)T-;, J. Ramirez Alfaro, K. Hern&aacute;ndez
Ugalde, R. Sanchez Gutiérrez

--Comprehensive determination of 17 furanocoumarins in
umbelliferous vegetables, citrus fruits, and their processed products
using QUEChERS-UHPLC-QqQ-MS/MS. 5&!M.., J. Jang, D. Kang, J.
Lee, S. Moon, B. Moon, J. Lee

--FTIR spectroscopy and molecular docking analysis of protein
alterations under pesticide stress in maize seedlings. C&!2;37?:
--Kinetic model for predicting fish freshness based on the degradation
of adenosine triphosphate-related compounds and its application to
Atlantic mackerel (Pleurogrammus azonus). Y. Shinohara, T.
Yoshioka, @&!QJ+P6+S:;

--Physicochemical changes of milk protein concentrate 85 at pH 6.5 to
7.4 during hygrothermal storage. 2&!Z+

--Bridging chemical antioxidant capacity and cellular antioxidant
response in matcha (@$9(/&$+)&%(%)&J&!";U) , K. Jakubczyk, K.
Janda-Milczarek

--Polymeric amine—PPO-epoxide colloids as carriers for enhanced
foliar delivery of the biostimulant sodium copper chlorophyllin. V&Z&!
(6T;3) , J.B. Pucci, V.S. Silva, B.A. Fico, F.B. Alves

--Comparative metabolomic profiling of leaf and stem tissues in red
and green lettuce(D$0380%+)$3&G$eliMars. 5&!')3?
--Robotics-integrated high-throughput platform for rapid isolation and
functional screening of microbial strains. 2&!B,, W. An, J. Kim, J. Ji, C&!
5)3

--Anti-inflammatory effects of Clostridium butyricum-derived short-
chain fatty acids in a porcine intestinal epithelial cell model. C&!5)3, S.
Choi, J. Park, J. Park, J. Ji, 2&!B,

--Bioactive phytochemicals from @&3"8)+9$J&%eds target apoptotic
and proliferative pathways in gastric cancer: Evidence from LC-QTOF
analysis, network pharmacology, and mechanistic studies. L&!2)/U)/ ,
S. Ghosh, T. Banerjee, A. De, N. Ghosh, S. Karmakar

--Effects of pasteurization temperatures and protein concentration on
milk protein binding of two flavorants. b&!O:)+-:)A | D.C.
Cadwallader, D. Barbano, M. Drake

--Metabolic engineering of a Saccharomyces-derived yeast platform for
enhanced (-)-a-bisabolol production. 9&!<+3?, (&M.. , J. Yang, Y. Lee,
4&!E)/U!

--Adaptive laboratory evolution of GRAS yeast for high production of
glutathione. O&!E)/U Y. Lee, D. Kim, Y. Lee, Y. Park
--Charge-reversible 2,3-dimethylmaleic anhydride-modified poly-L-
lysine enables pH-responsive antimicrobial activity. 5&!>:+
--Prediction of Fresh Mushroom Aroma (FMA) taint in must via volatile
organic compound analysis. (&!5./Fe , L&!5+,P./G _C6HH)/-, M.
Shulaker, A. Kocanaogullari, G. McGrath, D.J. Dyer, F. Maioli, A.
Rumbaugh, B. Montpetit, Q&!2F3)/GS:+U

--U.S. FDA's enhanced systematic process for the post-market
assessment of chemicals in food. <&!96D3.\ , M. Barr, D. DeGroot, D.
Folmer, J. Heilman, D. Hlavaty, S. Murphy, J. Steele, K. Middleton, J.
Van Doren, K. Arvidson

--Five-year analytical study of proximate composition and regulatory
compliance of Costa Rican processed meats. '&!5./3W))S+G.X3-.1!
d?)T-. , J. Ramirez Alfaro, J.A. Rodriguez Corrales **No abstract
available**

--Influence of processing of pulses on phytochemicals using infrared
spectral fingerprinting and untargeted metabolomic approaches. T.
Fakir, J. Singh, (&!2;3?: , S.X. Liu, D. Luthria

--Undisclosed chemical use in illegal minning and its impact on crop
and health. 2&![J.;

--Unmatched robustness for analysis of per- and poly-fluoroalkyl
substances in difficult food matrices. L&!E)\3.

--Self-healing cellulose hydrogel with anthocyanin-functionalized MOF
for smart food packaging. 1&!4)3, F. Meng, F. Tanaka, F. Tanaka



--Effects of cocoa on metabolic syndrome in a genetic mouse model of
obesity. 4&!(.3? , J. Lambert

--Chemical intervention strategy to decrease phytic acid content in crop
grains. Q&!LU)P)3., S. Kamino, T. Okamura, T. Yonazawa, S.
Nagasaka, E. Katoh, N. Hirotsu, K. Ikeda

--Determination of arsenic, cadmium, mercury, and lead in alternative
proteins using ICP-MS. <&!763?!2), , P.J. Gray, E. Abt

--Comparison of aroma-active compounds extracted by solvent-
assisted flavor evaporation and headspace solid-phase microextraction
in cocoa liquor. A. Monroe, b&!O:)+-:)Af Y. Liu, M. Drake

--U.S. FDA's tool for the prioritization of food chemicals for post-market
assessment. <&!5.;T,)3 , S. Murphy, D. DeGroot, M. Barr, J. Downey,
D. Folmer, D. Hlavaty, J. Steele, K. Middleton, K. Arvidson, J. Van
Doren

--Microrheological study of navy bean flour suspensions by diffusion
wave spectroscopy (DWS). 2&1&!M;+. Xu, G. Selling, Z. Teng
--Protein formulation method to increase thermal resistance of lateral
flow devices for the grain industry. =&!(;TT./, F. Parks, K. Tanguay
--Screening of Jamaican honey for pesticide residue utilizing
QUECHhERS method and GC-MS/LC-MS. T. Patterson, R. Reid, L&!
C6T-J63 Barnaby

--Determination of organic and inorganic components of c8"089%+
11%#$ A&!")G;D)-) , P. Futch, A. Farquhar, |. Hughes
--Characterization of betalains in Rivina humilis berries: The effect of
freeze-drying and non-freeze-drying on the thermal and pH stability of
betalains. 9&Q&!A)//.GA\. Barnaby, P.C. Facey, G. Bent
--Characterization of thermophilic microorganisms and their enzymes
for effective biodegradation of polylactic acid (PLA). 2&!<.63, J. Cha,
Y. Lee, Y. Park

--Mechanistic and comparative insights into green extraction of
bioactive phytoconstituents from Thuja orientalis using microwave- and
ultrasound-assisted techniques. Y&!ILP-+TT):

--Comprehensive profiling of photosynthetic pigments in fresh Korean
laver (,1"475"$ spp.) across regions and seasons. 5&!4+, J. Lim, S.
Park, K. Park, J. Lee

--ldentification and functional validation of cytochrome P450 genes
associated with metabolic resistance to major acaricides in N$"'1$+
-()3"8031". <&!M.., S. Lee, J. Lee

--Addressing data imbalance in machine learning-enabled handheld
Raman spectroscopy for non-destructive avocado ripeness
classification. B&!M.. Z. Li, L. Ma

--Ethoxylated alcohols in food packaging materials. (&L&!5+PP)/- , S.
Elyashiv-Barad

McCormick Place Conv. Ctr. Hall F2

Sustainable Agriceuticals - POSTERS

H. Kim, L. Liu, Y. Wu, W. H. Yokoyama, "#$%&'(")

--Profiling anti-inflammatory moleceles in non-alcoholic beer using
liquid chromatography mass spectrometry. Y&!Y+3\63, D. Cochenour,
D. Tano

--Optimization of conditions for the gut microbiota—mediated
biotransformation of sennosides into rhein and emodin. 4&!0:.3 , S.
Tsai, S. Yang, C. Chen

--Cryo-EM Structure of the Yeast 6$007$"1950()+0("(G&)&$(8DH
provides a template for Eco-Friendly Fungicide Discovery. 4&!4., X.
Zhu, G. Yang

--Isolation, physicochemical characterization of seed-derived protein
from :808%$+4"8"&(%jor encapsulation of bioactive compounds from
.&2&)08)+)$2-$"&;;$+DB&'&!263+, A. Bhalothia, S. Jangir, U. Kumar
--Mechanistic insights into antidiabetic activity of B"310$"48)+/$0807$
via GLUT2 and PI3K/AKT-mediated glucose uptake. Q&!A)3./*.. , A.
Sarkar, A. De, A.K. Halder, S. Karmakar, N. Ghosh

|

McCormick Place Conv. Ctr. Hall F2

150 Years of Biopolymer Chemistry Toward a Sustainable
Future - POSTERS

Cospons: CELL, ENFL, HIST, POLY, PRES Financial support: ACS
Transformative Natural Polymer Convergent Chemistry Community
(ACS-NP-CCC) L. Chen, C. Fehl, W. Gao, F. Jiang, J. Wang,
1"#$%&'(")

--Biochar a new frontier in agriculture. P.Q. Tran, C&!L-.6J+3
--Design and stabilization of an edible nanometric coating with

<;,W.)S+G.X3.I! , M&!<)/),;TT6]+;3G./6 , A. Rodriguez-Pérez, V.
Gutierrez-Garcia, L. Pérez-Sanchez **No abstract available**
--Regolith-mediated fibrillation of recycled cellulose fibers into
composite aerogels for thermal insulation of lunar habitats. J. Staker,
E. Braun, H. Guo, J. Stokes, L&!=.; **No abstract available**
--Highly transparent crosslinked cellulose nanocrystal coatings with
high gas barrier and enhanced water resistance for sustainable food
packaging. 4&!=)3? , J.P. Youngblood, R. Moon, G. Schueneman
**No abstract available**

--Electrospun lignin/PAA nanofibers using different biomass-derived
lignins. 2&!0:6;, J. Kim, J. Lee **No abstract available**
--Incorporation of bio-based polyester into Polyvinyl chloride foam. <&!
", ,S.Choi, J. Lee **No abstract available**

--Carboxylated cellulose nanofibrils as multifunctional adjuvants for
drift-reducing and controlled-release glyphosate formulations. Y&!
M6T;,P)F)3J:) ,Y.S. Abdel Aziz, R. Das, R. Potoff, B.S. Hsiao, D.W.
Clausen **No abstract available**

--Interface-directed synthesis of polyaniline coatings on cellulose
nanocrystals using polyoxometalate-assisted polymerization. L&!
2:)PP;/

--Boron-based lewis acid strategy for producing water-soluble cellulose
from biomass. B&!C:)-./;!<6+\P)/; , T. Leventis, P. Aryal, A.J. Haes,
F.J. Williams **No abstract available**

--Boron trihalide reagents for plant lignocellulose separation. E&ILN)T,
|. Ghaderi Jouybari, T. Leventis, A.J. Haes, F.J. Williams **No abstract
available**

--Bioethanol from rice husks as a second-generation biofuel: Glucose
quantification using Dinitrosalicylic acid analysis. [&!(6:),.- **No
abstract available**

--Valorization of fish processing waste for bioplastic
polyhydroxyalkanoates production by .$/1;("$J 9(-&3("'$%(& Z&!>:)6 ,
S. Chen, H. Huang **No abstract available**

McCormick Place Conv. Ctr. Hall F2

Transformative Natural Polymers of 21st Century ACS
Series Symposia IVII!ACS-NP-CCC POSTERS!

Cospons: ENVR, PMSE Financial support: Chinese American
Chemical Society (CACS) L. Chen, C. Fehl, W. Gao, F. Jiang, J.
Wang, !"#$%&'(")

RR@6BJG/)SGJI!)F);T)PT.RR

--Step growth polymerization of telechelic macromonomers to access
reusable polyolefin-like polyesters. 4&!LF;T)()/G;3.I , C.R. Taylor, S.
Tan, B.P. Carrow

--Synthesis of tyramine-modified hyaluronic acid hydrogels for
biomedical applications. 4&!E.3?, N. Ala-Kokko, Y. Song, J. Chen
--Microwave-assisted synthesis of chitosan-phosphonate for metal
chelation and application in water purification. 9&!9)JJ)3)\)U.!
(+-1)3J.7T)>. , V. Knight, P.R. Calvo

--Sustainable biobased wax alternatives from PBAT and ODSA for
high-barrier recyclable paper packaging. (&!'+33)G: !

|

THURSDAY MORNING August 27

McCormick Place Conv. Ctr. S501bc

Advances on Agriculture and Food Chemistry (General
Papers) Chemistry of Beverages and Environmental
Stress on Agriculture

K. Mahalak, !"#$%&'(" C. Osorio Roa, Z. Xie, "#3$%&'(")*+,"()&-&%o#
"#%$ Introductory Remarks

"#$0 &lLeveraging volatile sensing for rapid detection of smoke-derived
signatures in grapes and wines. 9&<&!9\./, F. Maioli, M. Shulaker, A.
Kocanaogullari, G. McGrath, M. Hervé, A. Humbert-Goffard, T.
Svnartchuk, A. Rumbaugh, B. Montpetit

"#8" &Direct electrochemical appraisal of black coffee quality using
cyclic voltammetry. O&5&!5.3-63

"#00 &SBynthesis and application of genipin-crosslinked arginine-
chitosan beads for selective scavenging of a-dicarbonyls and flavor
preservation in brewed coffee. A&M.., K.G. Lee

"#N" &Effects of fermentation and roasting degree on quality
characteristics and hazardous compounds derived from Maillard
reaction in coffee beans. M&!9+ K.G. Lee

7#3$0&Multifunctional biomass-derived carbon quantum dots in tea
systems: Enhancing photosynthesis and enabling aptasensing for food

antifungal properties to increase the shelf life of strawberries (O"$#$"&$+ safety. (&12:6):P , L. Xiaoli

$%%$%$))$ applying circular economy principles. A. Carrasco, <&!



7#8" &mpacts of irrigation and fertilization practices on manganese
mobilization and nitrogen dynamics in the deep vadose zone. E&!
A6/): , C. Kumar, A. Malakar

7#00Break

T#%@Impact of UV-A light dehydration on antioxidant capacity,
degradative enzyme kinetics, and quality attributes of fruits and
mushrooms. 2&!")/),; , L.J. Bastarrachea

8%$#$" &Cultivar-specific variation among yellow pea influences overall
nutritional quality. 2&!E)+T K. Majumder, D. Santra

8$#KO0&Aroma characterization of cherry tomatoes (61/$%89+
/5014(")&089 var. cerasiforme) from traditional and modern production
systems. B&(&!C+G;./[.1'Z6/P.J , Y. Yin

8%$#0" &Effect of harvesting seasons on volatile markers and liking of
California cold-pressed avocado oils. Z&!"+T)*;S:;G/, C. Asensio, D.
Wannasin, D. Obenland, S. Wang, M. Arpaia

8$#%®Impact of air-classifier speed on protein distribution, gluten
function, and microstructure of wheat flour fractions. B&!C;,:)3; , J.
Paliwal, C.M. Rosell

88#$" &Mitigating salinity stress in quinoa: Role of additive impact of
soil amendments and biostimulants. (&!A6+/:;, , 5&!A)/?:6+G, L&!
5;/;S: , L&!)--6A | O&IC:6+T),

88#K0Concluding Remarks

McCormick Place Conv. Ctr. W194b

150 Years of Biopolymer Chemistry Toward a Sustainable
Future Applications of Natural Polymers

Cospons: CARB, CELL, ENFL, HIST Financial support: ACS
Transformative Natural Polymer Convergent Chemistry Community
(ACS-NP-CCC) L. Chen, C. Fehl, W. Gao, F. Jiang, J. Wang,
"#$%&'(")*+,"()&-&%# Y. Shao, ,"()&-&%#
RR@6!")PJIG/)SGJ)F);T)PTIRR

"#3$$ Opening Remarks

"#$%&SBustainable production of cellulose acetate nanofibers from
industrial hemp for packaging and agricultural mulch applications. M.
Basak, S. Bera, M&!E)T

"#0%&Reversible, chemically triggered water retention in disulfide
cross-linked synthetic conserved anterior mucus proteins (CAMPs).
L&A&IA/)+3JS:D.;?

T#3%&Sheath-assisted triaxial electrospinning of tunable ethyl cellulose
hollow microtubes for superior thermal insulation. Q. Hao, C. Zhang, E&!
M+

T#0%&Protein-based soft materials from agricultural byproducts for
resilient food and agricultural systems. <&!>6+ G. Sun, N. Nitin
8$#$%ntermission

8$#K$&Functionalized nano cellulose-reinforced GelMA composite
hydrogels with enhanced physicochemical performance. 4&!>:)3? , J.
Catchmark

8%$#N9%Evaluation of DNA immobilization on cellulosic paper surface
for CRISPR/Cas-assisted nucleic acid sensing. 4&!Q)3;H+*;Y. Hiruta,
D. Citterio

"HS%I&SH
O*+,- './00'1213
14.5'$-6,786/0'9%):*/; :

MONDAY MORNING  August 24
Nutraceuticals, Food Bioactives, and Functional Foods: From Al
and Emerging Analytical Techniques to Personalized Nutrition

Nutritional erosion across a maize domestication gradient:
evidence from bioactive compounds, peptides, and gut fermentation
Kaustav Majumder1, kaustav.majumder@unl.edu, Prabhashis Bosel,
Toshihiro Obata2. (1) Food Sci. and Tech., Univ. of Nebraska-
Lincoln(2) Biochemsitry, Univ. of Nebraska-Lincoln Maize is one
of the world's most important staple crops, yet domestication has
significantly narrowed its nutritional profile. Modern cultivars have
lost health-beneficial bioactive compounds present in teosinte and
traditional landraces through genetic drift. Identifying these lost traits
is critical for improving maize nutrition globally. To map what was
lost, we systematically characterized compositional and bioactive
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properties across 76 maize accessions: 26 modern cultivars, 25
landraces, and 25 teosinte varieties. Metabolomic profiling of raw
kernels via GC-QTOF-MS revealed that modern maize and landraces
were carbohydrate-dominant. Teosinte, by contrast, carried elevated
antioxidant precursors including shikimic, caffeic, quinic, and
chlorogenic acids. LC-MS/MS peptide profiling of digested kernels
showed teosinte was enriched in dipeptides and tripeptides with
hydrophobic residues, a profile commonly associated with
bioactivity. This was validated in vitro: teosinte digesta significantly
reduced oxidative stress in HT-29 cells. To probe the implications for
gut health, we tracked bacterial taxa across two human microbiomes
using in vitro fermentation. PERMANOVA (p < 0.05) analysis
showed modern maize enriched Bacteroides and Coprobacter.
Teosinte promoted fiber-fermenting, SCFA-producing genera
including Phascolarctobacterium, Prevotella, and Ruminococcus.
Alpha diversity increased progressively from modern maize to
teosinte. Landraces showed intermediate patterns throughout,
confirming a domestication gradient across all measured parameters.
Collectively, domestication reduced biochemical heterogeneity and
narrowed microbiota diversity in maize. The contrast between
modern cultivars and teosinte is consistent across metabolomics,
peptide bioactivity, and gut microbial response. These findings give



breeders a concrete, evidence-based roadmap to recover lost
nutritional traits without sacrificing yield, with direct implications for
global food and nutrition security.

Egg white ovomucin-derived glycopeptides inhibit -pigbacter
pylori adhesion by acting as receptor analogs Roman Pruskil,2,
Songyuan Zhang4, Quan S. He3, Xiaohong Sunl,
xiaohong.sun@dal.ca. (1) Dept. of Plant, Food, and Environmental
Sciences, Dalhousie Univ. Faculty of Agriculture, Truro, Nova
Scotia, Canada(2) RCSI Bahrain, Al Sayh, Muharraq Governorate,
Bahrain(3) Dept. of Engineering, Dalhousie Univ. Faculty of
Agriculture, Truro, Nova Scotia, Canada(4) College of Food and
Biological Engineering, Qiqihar Univ., Qiqihar, Heilongjiang, China
The global prevalence of Helicobacter pylori (H. pylori) infection is
approximately 44.3%. H. pylori have been classified as a Group I
carcinogen by the World Health Organization (WHO). Although
antibiotics are widely used to treat H. pylori infection, their use has
contributed to the emergence of drug-resistant strains. Infection is
initiated by bacterial adhesion to gastric epithelial tissues. Therefore,
agents that can inhibit H. pylori attachment and reduce colonization
represent promising alternatives to conventional antibiotic therapy.
Ovomucin, a mucin-type glycoprotein isolated from egg white,
exhibits structural similarity to mammalian mucins and contains
terminal NeuSAc residues. These features suggest that ovomucin has
potential as an anti-adhesive agent against H. pylori. In this study,
ovomucin hydrolysates were shown to effectively prevent H. pylori
adhesion to gastric epithelial cells (GES-1 cells). Hydrolysates
produced using Protease N exhibited the strongest inhibitory effect,
reaching 44.8 + 0.6% inhibition at 10 mg/mL, with a minimum
antiadhesive concentration (MAC) of 0.31 mg/mL. This anti-
adhesive activity is primarily attributed to glycopeptides that function
as receptor analogs, binding to H. pylori. Sixteen a-ovomucin-
derived peptides with potential H. pylori-binding activity were
identified. Eleven permethylated glycans were characterized, all
sharing a conserved pentasaccharide core of GIcNAc2Man3, with
terminal residues including mannose, galactose, N-
acetylgalactosamine, N-acetylhexosamine, and N-acetylneuraminic
acid (Neu5SAc). Notably, only one N-glycan, Hex5SHexNAc4NeuAc2
(m/z 2,792.8), contained terminal NeuSAc, which plays a key role in
mediating H. pylori binding via sialic acid-binding adhesin (SabA)
and contributes to the inhibition of bacterial adhesion to GES-1 cells.
This study provides evidence supporting the potential of ovomucin
hydrolysates as functional food ingredients to prevent H. pylori
infection.

Impact of free, esterified, and insoluble-bound phenolics on the
functional and nutritional properties of camelina protein concentrates
Yaqi Houl,2, houyaqil 997 @hotmail.com, Cullen MacDonald1,
Xiaohong Sunl. (1) Dalhousie Univ., Halifax, Nova Scotia,
Canada(2) Jiangnan Univ. School of Food Sci. and Tech., Wuxi,
Jiangsu, China Defatted camelina meal (DCM), a by-product of oil
extraction, contains 10-15% residual oil and ~40% crude protein,
making it a promising protein source. However, protein extraction
yields remain low due to seed structural complexity, protein
composition, and anti-nutritional factors. In our previous study,
hydro-thermodynamic (HTD) processing significantly improved
protein yield compared with conventional alkaline solubilization-acid
precipitation. The resulting control and HTD proteins contained 20.5
+0.9% and 17.4 £+ 1.4% (w/w) total phenolics, respectively. Given
these high phenolic contents, we hypothesize that phenolics influence
the functional and nutritional properties of camelina proteins. To
investigate this, free, esterified, and insoluble-bound phenolics were
sequentially removed using methanol extraction, alkaline hydrolysis
(NaOH, pH 12.0), and acid hydrolysis (HCI, pH 2.0). The resulting
fractions were defined as de-free, de-esterified, and de-insoluble-
bound phenolics in both control and HTD proteins. The results
showed that removal of esterified phenolics significantly increased

the water solubility of both control and HTD proteins across all tested
pH values (pH 2.0-12.0, p < 0.05). De-phenolization also enhanced in
vitro digestibility, increasing from 6.19 + 0.60% to 13.07 + 0.24% in
control protein and from 7.36 + 0.34% to 13.62 = 0.76% in HTD
protein, with the de-esterified fractions exhibiting the highest
digestibility. SDS-PAGE indicated disulfide bond-mediated
polymerization in de-esterified and de-insoluble-bound fractions.
These changes are likely associated with increased surface
hydrophobicity (53.42 + 1.32 and 73.92 + 3.09 for de-esterified
control and HTD proteins, respectively; p < 0.05) and the formation
or stabilization of a more compact tertiary structure, as evidenced by
a blue shift and increased fluorescence intensity. LC-MS/MS analysis
further identified phenolic compounds in each fraction, suggesting
potential anti-nutritional roles and interactions with proteins. Overall,
this study provides a basis for targeted de-phenolization to enhance
the functional and nutritional value of camelina proteins.

Effects of canola protein-derived peptides on osteoporosis
prevention Da Shi, dshi3@ualberta.ca, Jianping Wu. Univ. of
Alberta, Edmonton, Canada Osteoporosis is a disease characterized
by low bone mass, deterioration of bone tissue, and disruption of
bone microarchitecture. Existing osteoporosis drugs may exhibit
undesired side effects. Thus, the utility of natural components as
alternatives for the prevention and treatment of osteoporosis attracts
increasing interest. Canola protein is a plant-based protein with high
protein quality and was found to be an attractive and prospective
source of bioactive peptides. Current study aims to explore the
presence of novel bioactive peptides from canola proteins towards
bone health. Twenty-two canola protein hydrolysates (CPHs) were
prepared using individual food-graded enzymes or their combinations
under optimal conditions. Pre-osteoblast cell line MC3T3-E1 was
treated with CPHs, and several CPHs promoted the expression levels
of runt-related transcription factor 2 (Runx2), type I collagen and
osteoprotegerin(OPG) in MC3T3-E1 but inhibited the secretion of
receptor activator of nuclear factor-kB ligand (RANKL).
Ovariectomized (OVX) rats were used to further test the in vivo
bioactivities of CPHs. Supplementation of CPHs was found to retard
the OVX-induced bone loss, supported by maintaining a relatively
high bone mineral density and intact bone microarchitecture. Feeding
of CPHs restrained the production of bone turnover and
osteoclastogenesis-related proteins. This study indicated the activity
of CPHs in the promotion of bone formation and inhibition of bone
resorption, suggesting the potential of canola protein-derived peptides
as a promising functional food ingredient against osteoporosis.
Additionally, this study introduced a novel way to add value to
canola meals, benefiting canola farmers and providing the food
industry with a new opportunity to develop natural health products.

Debittering of ovalbumin hydrolysates via gamma-glutamylation
Nesma Elhadad, Jianping Wu, jwu3@ualberta.ca. Dept. of
Agricultural, Food & Nutritional Science, Univ. of Alberta Faculty of
Agricultural Life and Environmental Sciences, Edmonton, Canada
Protein hydrolysates have attracted much attention as an ingredient
for uses in food, functional foods, and dietary supplements. However,
the bitter taste is one of the key hurdles, limiting their application in
food and nutraceutical products. The bitterness of protein
hydrolysates is mainly caused by the release of hydrophobic peptides
from the parent proteins. Although different strategies have been
developed to reduce or mask the bitterness, these methods are often
costly and may reduce the biological activities of protein
hydrolysates. One of the promising strategies is to use y-
glutamylation, an enzymatic process that involves adding y-glutamyl
group to the peptide to produce y-glutamyl peptides. Using egg white
protein hydrolysates as an example, we showed y-glutamylation
significantly reduced the bitterness of ovalbumin hydrolysates
analyzed by electronic tongue and sensory evaluation. y-
glutamylation enhanced umami and salty taste in the broth matrix,



indicating kokumi attributes; LC-MS/MS confirmed multiple y-
glutamyl peptides. The effect of y-glutamylation of ovalbumin
hydrolysates on glucose metabolism was studied in high-fat diet
(HFD)-fed mice. Glutamylated ovalbumin hydrolysates enhanced
glucose tolerance (p < 0.005) and activated insulin signaling in
skeletal muscles, comparable to ovalbumin hydrolysates. Our study
demonstrates that y-glutamylation effectively improves palatability
while preserving the biological activity of ovalbumin hydrolysates.

Al-guided design of food-use miniproteins Yi Zhang,
yjz5549@psu.edu, Saisai Ding. The Pennsylvania State Univ., Univ.
Park Artificial intelligence (Al) is creating new opportunities for
functional food research by enabling the rational design of bioactive
molecules with target-specific functionality. In this presentation, we
will describe an Al-guided strategy for designing food-use
miniproteins by integrating de novo protein design, molecular
dynamics (MD) simulation, and deep learning-based prediction. In
one scenario, we designed ROCK inhibitors that could be used as
serum-free media for cultivated meat. In another scenario, we
designed tyrosinase inhibitors to potentially prevent enzymatic
browning and quality deterioration in foods. Our work applies the
same Al-guided design philosophy, integrating generative modeling,
structural prediction, MD simulation, and affinity prioritization to
identify candidate binders or inhibitors for food-relevant protein
targets. This direction expands the concept of functional food
bioactives beyond traditional discovery workflows toward
computationally designed bioactive proteins and peptides.

Lipid-protein conjugate-based nanoemulsions for the delivery of
poorly water-soluble resveratrol Nandika Bandara,
nandika.bandara@umanitoba.ca, Anujit Ghosal. Food and Human
Nutritional Sciences, Univ. of Manitoba, Winnipeg, Canada
Delivery of numerous bioactive compounds within the “lipophilic
categories” (flavonoids, vitamins (A, D, E), curcumin, and other non-
polar nutrients) remains a significant challenge in the food industry.
These compounds often exhibit poor bioavailability, short shelf lives,
and high input requirements, with low therapeutic output. This
research presents the strategic formulation and potential of lipid-
protein nanoemulsions (LP nEs) for the delivery of resveratrol (Res).
Evaluation of pseudo-ternary phase diagrams, nEs size (50-500 nm),
zeta potential (0 to —35 mV), encapsulation efficiency, and release
kinetics enabled the identification of optimal compositions.
Crosslinking of gelatin (GEL) with glutaraldehyde (GLU) or citric
acid (CA) enhanced the stability of both spherical and layered nEs.
The functional structure, physical encapsulation (80-95%), and time-
dependent release of the bioactive (120 min, non-Fickian diffusion)
were confirmed using FT-IR, DSC, RP-HPLC, and UV-Vis
spectroscopy. Improved stability across temperatures (22+1 °C, —4
°C, and —20 °C), along with high encapsulation efficiency and
controlled release of hydrophobic bioactives, demonstrates the
robustness of the nEs system. The use of biodegradable, food-
compatible components highlights the potential of LP nEs as an
innovative platform for delivering nano-bioactives in both food and
medical applications.

Volatile contributors to sweetness modulation in honey revealed
by flavoromics Isabel Gugger, gugger.2@buckeyemail.osu.edu,
Edisson Tello Camacho, Devin G. Peterson. Dept. of Food Sci. and
Tech., The Ohio State Univ., Columbus Excessive consumption of
added sugars contributes to metabolic and cardiovascular disorders,
yet most adults exceed recommended intake limits. While high
potency noncaloric sweeteners are widely used for sugar reduction,
they often introduce undesirable sensory attributes. Odor-induced
taste enhancement (OITE) offers an alternative strategy in which
volatile compounds increase perceived sweetness through cross-
modal interactions; however, the compound-specific drivers of OITE
remain poorly defined. This study aims to identify volatile
compounds that influence perceived sweetness in honey. Fourteen

honeys from distinct floral sources were sensorially evaluated for
sweetness intensity (10% w/v) using a Friedman ranking test after
being standardized for glucose, fructose, sucrose, and maltose
content, determined by LC-MS/MS. Targeted GC-MS/O and
untargeted GC-MS analyses were integrated with orthogonal partial
least squares (OPLS) modeling to identify volatiles associated with
sensory sweetness ratings. Despite sugar normalization, perceived
sweetness differed significantly among samples (a < 0.05). Twenty
volatile markers were predictive of sweetness, including eighteen
positively correlated and two negatively correlated compounds.
Sensory recombination tests using 1.5, 5, and 10 percent sugar
confirmed the sweetness-enhancing effects of seven compounds (o <
0.05). These findings demonstrate that specific volatile compounds
modulate sweetness perception independently of sugar content,
revealing molecular contributors to OITE in a natural food matrix.
Future research will explore non-volatile constituents of honey to
identify additional modulators, advancing flavor-driven strategies for
sugar reduction without compromising sensory quality.

Multiscale analysis of ethanol-dependent lutein encapsulation in
zein systems: Decoupling molecular binding from functional
performance Hyukjin Kwon, john94kwon@gmail.com, Yonghui Li.
Dept. of Grain Science and Industry, Kansas State Univ., Manhattan
Zein—lutein assemblies formed via antisolvent precipitation are
widely studied to enhance storage stability and bioavailability in
diverse physical formats. Yet, current mechanistic framework does
not fully resolve how zein—lutein interactions evolve across solvent
compositions at the molecular level. More importantly, it remains
unclear whether such protein-ligand interactions at the molecular
level translate into encapsulation and protection performance across
larger structural scales. Here, we investigated ethanol-dependent
structural transitions in zein—lutein systems across ethanol
concentrations and hierarchical levels by integrating all-atom (AA)
and coarse-grained (CG) molecular dynamics (MD) simulations with
experimental analyses. AA-MD simulations and spectroscopic
analyses revealed a solvent-induced conformational transition of zein
between 50% and 40% ethanol, where lutein became persistently
associated with the collapsed monomer structure. However,
suspension experiments showed that this monomer-level interaction
did not directly correspond to encapsulation robustness. Resistance to
hexane extraction emerged only at lower ethanol fractions (30-20%),
where turbidity measurements and CG-MD simulations indicated the
formation of multimeric protein assemblies that reduced solvent
accessibility. Interestingly, powder-level thermal stability followed a
different trend, where rapid quenching from high-ethanol conditions
produced the highest lutein retention during heating. Combined AA
and CG-MD simulations suggested that this behavior arises from
quenching-induced structural redistribution of lutein within
assembled matrices. Together, these findings reveal that molecular
binding at the monomer level does not directly determine
encapsulation robustness or powder stability, which instead emerge
from collective assembly behavior and processing history.

Whole Grain Bioactives and Their Health Effects Chemistry,
Diversity, and Mechanisms

Inferences from five years of Missouri pigmented corn breeding
program: Midwest-adapted varieties and phytochemical extraction
optimization Pavel Somavat, psbvb@missouri.edu. Division of
Food, Nutrition, and Exercise Science, Univ. of Missouri Columbia
Chemical and Biomedical Engineering, Columbia The ecosystem
surrounding conventional yellow dent corn farming and its industrial
utilization is in dire need of value-addition. Pigmented corn varieties
contain significant amounts of industrially valuable phytochemical
compounds. Utilizing pigmented corn phytochemicals, we have
developed natural alternates of synthetic FD&C Red 3 and 40 food
dyes, environmentally friendly antimicrobial compounds and pest-



deterrents. Since 2021, we have completed five years of pigmented
corn breeding and adaptation cycles at the Univ. of Missouri and
processed fourteen colored corn varieties from 2020/2021, eighteen
colored varieties from 2022, eighteen colored varieties from 2023,
and seventeen varieties from 2024 for their phytochemical contents
using metabolomic, HPLC and spectrophotometric techniques. The
pericarp of seventeen pigmented varieties from the 2024 season were
separated using dry milling and analyzed for their phytochemical
content using HPLC and spectrophotometric techniques. The highest
concentrations of total anthocyanins (TAC), phenolics (TPC),
flavonoids (TFC) and condensed tannins (CT) detected were 15.71 g,
26.66 g, 6.65 g and 108.77 g per kg of pericarp, respectively.
Phytochemical extracts were formulated from purple corn pericarp
using two-pot ultrasound-assisted extraction (UAE) technique. Under
the optimum conditions (ethanol (50%, v/v), time (21 min),
temperature (28 °C), and ultrasonic amplitude (50%)), overall TAC,
TPC, and CT concentrations of 34.99 g, 121.26 g, and 260.59 g per
kg of pericarp, respectively were obtained with a desirability value of
0.952. Ultrasonic-assisted extraction method was found to be superior
for polyphenol extraction compared to the microwave-assisted
extraction. A combination of nineteen different deep eutectic solvents
(DESs) and ultrasound-assisted extraction was evaluated for TAC,
CT and TFC extraction from purple corn pericarp. HPLC analysis
revealed a DES dependent extraction of distinct polyphenolic
compounds. The combination of glycerol and lactic acid (2:1) was
used for further extraction optimization and under the optimized
conditions of time (10 min), temperature (60 °C), water (42.73%) and
amplitude (40%), a total of 36.31 g TAC, 103.16 g TPC and 237.54 g
CT per kg of pericarp, respectively were extracted. Phytochemical-
rich, Midwest-adapted pigmented corn varieties can be harnessed for
the economic recovery of novel, value-added ingredients with diverse
applications.

Insights into corn phenolamides: Chemical profiling,
quantification in whole-grain corn-based products, and thermal
effects Salar Hafez Ghoran, shafezghoran@ncat.edu, Shengmin
Sang. Laboratory for Functional Foods and Human Health, North
Carolina Agr. and Tech. State Univ., Kannapolis Corn (Zea mays
L.) is a major dietary source of phenolamides, yet their diversity and
fate in food systems remain poorly defined. Here, UHPLC-
HRMS/MS integrated with GNPS molecular networking enabled the
comprehensive profiling of 28 phenolamides across seven amine-
conjugate subclasses (putrescine, cadaverine, spermidine, spermine,
tyramine, tryptamine, and serotonin), including the first report of
feruloyl tyramine and feruloyl serotonin in whole grains. MS/MS
data supported the occurrence of the macrocyclic spermine alkaloid
chaenorpine and a putative reduced analog, dihydrochaenorpine.
Major phenolamides were synthesized (DCC/DMAP), structurally
confirmed (MS/MS, NMR), and used to develop a UHPLC-ESIMS
quantification method. Nineteen phenolamides were quantified across
commercial products, with di-p-coumaroyl spermidine (diCouSpd),
chaenorpine, and diferuloyl putrescine (diFerPut) as dominant
constituents. diCouSpd and related spermidine conjugates were
enriched in popcorn, while chaenorpine in corn grits; both were
negligible in frozen and freeze-dried corn, likely reflecting their
sweet-corn varietal origin. Putrescine-derived phenolamides were
also elevated in popcorns and lower levels in frozen and freeze-dried
products. Thermal processing induced transient increases in
phenolamides under moderate heating and popping but caused class-
dependent degradation under severe/prolonged heating, particularly
among spermidine/spermine conjugates. These findings expand corn
phenolamide diversity and provide a framework for optimizing their
retention.

Phenolic diversity and bioactivities of pigmented and non-
pigmented rice, maize, and sorghum whole grains Jaymi Peterson,
jaymi.peterson@usda.gov. Grain Quality and Structure Research

Unit, USDA Agr. Res. Service, Manhattan, Kansas Introduction:
Pigmented rice, maize, and sorghum are gluten free grains that
contain polyphenols with potential health benefits, including
antioxidant, anticancer, antidiabetic, and anti-obesity activities. Using
grains as natural sources of polyphenols may offer agronomic
advantages and expand their applications in foods as natural additives
or bio-colorants. Evaluating the phenolic content of pigmented grains
can support these uses. Objective: The objective of this study was to
determine the phenolic profile and bioactivities of different rice,
maize, and sorghum lines for use as value added products. Materials:
Color data was collected for Pearson correlations and principal
component analysis. The total phenolic content (TPC) and condensed
tannin content (CTC) were measured using Folin-Ciocalteu and
Modified Vanillin-HCI assays. Antioxidant activity (AA) was
assessed using the 2,2-diphenyl-1-picrylhydrazyl (DPPH) assay.
Individual phenolics and total proanthocyanidins (PA)were quantified
using high pressure liquid chromatography (HPLC). Bioactivity was
evaluated through glycation inhibition and cell viability. Results:
Grain color was not consistently correlated with TPC or AA,
indicating color alone is not a reliable metric to select high
polyphenol grains. Sorghum had significantly higher (p<0.05) TPC,
CTC, AA and PA, and displayed the greatest diversity of phenolics,
including unique 3-deoxyanthocyanidins (3-DA). Despite higher TPC
and AA, sorghum’s glycation inhibition did not differ significantly
(p>0.05) from that of rice. After normalizing the TPC, rice
demonstrated the highest glycation inhibition. Sorghum showed the
highest cancer cell inhibition before normalization. When normalized
for TPC, all high phenolic grains showed efficacy inhibiting cancer
cells. Conclusion: Each grain had unique polyphenol blends that
subsequently influenced TPC, CTC, AA, and bioactivity.
Normalizing TPC altered bioactivity, indicating that grain
bioactivities are not only dependent on phenolic concentration but
also on the specific phenolic composition. By revealing grain specific
phenolic compositions that meaningfully influence antioxidant and
antiglycation activities, this work reinforces the role of pigmented
hordatines as effective functional food components.

Effects of cultivar, growth stage, irrigation, and tissue type on the
phenolic composition of sorghum (Sorghum bicolor L. Moench)
Adina L. Santana, adina@ksu.edu. Grain Science and Food Science,
Kansas State Univ., Manhattan Introduction: Sorghum is the world’s
fifth most produced cereal crop, with the US as the leading producer.
Although domestic food demand for sorghum is limited, optimizing
sorghum for value added uses, such as natural biocolorants, may
expand market potential and increase economic value. Objective:
This work examined how genotype, tissue type, irrigation, growth
stage, and leaf maturity (top, middle, bottom) influence the phenolic
profile and bioactivity of sorghum leaves. M&M: The study included
two projects. Project 1 evaluated five sorghum genotypes (SC84,
SC991, P1570481, P1570366, RTx430) grown under irrigated and
non irrigated conditions and harvested at four growth stages. Project
2 examined top, middle, and bottom leaf tissues of SC84 across three
years (2022-2024). A red sorghum from Kentucky, was sampled at
pre harvest and harvest in 2023. All samples were analyzed for total
phenolic content (TPC), antioxidant activity (AA), and phenolic
composition by RP HPLC. Project 1 also measured dhurrin. Project 2
assessed bioactivity through inhibition of advanced glycation end
products (AGEs) and o glucosidase inhibition. Results: In project 1
leaves were higher in TPC, AA, and Dhurrin than in leaf sheaths
regardless of irrigation and genotype. Although dhurrin was detected
in all samples, its concentration did not correlate with TPC,
suggesting that these traits are not related. Among the genotypes,
SC84 tissues collected at harvesting consistently exhibited higher
levels of phenolic acids, 3-deoxyanthocyanidins (3-DAs), and total
flavonoids. In project 2, SC84 top tissues showed significantly higher
(p<0.05) TPC, AA, BSA FRU glycation inhibition, flavonoids, and
phenolic acids across all years. In Kentucky sorghum harvest timing



did not significantly affect TPC, AA, HPLC profiles, or glycation
inhibition. Glycation inhibition differed between models, with some
extracts more active in the BSA-MGO system, indicating model
specific interactions. Conclusion: Sorghum leaves, especially at
harest are rich in polyphenols, including unique 3 DAs. Across leaf
positions and years, leaves remained a reliable source of bioactive
compounds. These findings suggest that producers can co harvest
grain and leaf tissue without changing current practices. This would
support potential profitability for American farmers by developing
sorghum as a value added crop.

Impact of storage time and flour particle size on bioactive
components and end-use properties of whole grain sumac sorghum
(Sorghum bicolor L.) flour Conrad Kabus1, conradkabus@ksu.edu,
Adina Santanal, Dmitriy Smolensky2, Madison Purifoyl, Snehasis
Chakrabortyl, Jaymi Peterson2, Kaliramesh Siliverul. (1) Dept. of
Grain and Food Science, Kansas State Univ., Manhattan(2) USDA
Agr. Res. Service, Washington, DC Background: Pigmented
sorghum (Sorghum bicolor L.) is recognized for their high
concentration of phenolic compounds, making it important for value-
added food and feed products. Previous studies have demonstrated
that smaller particle sizes can enhance extractability of phenolic
compounds. However, smaller particle sizes have also been shown to
increase lipid oxidation in whole grain flour. Despite increasing
commercialization of gluten-free sorghum flours, minimal research
has been conducted evaluating the effects of particle size and storage
time on sorghum flour phenolic activity and shelf-life. The objective
of this study was to evaluate the effects of milling intensity and
storage time on phenolic stability in sumac sorghum flour. Methods:
Sumac sorghum was ground through 0.65, 1.02, and 1.65-mm
hammermill 31 screen sizes resulting in average particle sizes of 195
(fine flour), 267 (medium flour), and 305 (coarse flour) microns,
respectively. Whole grain sumac sorghum flour from those milling
conditions were stored under controlled ambient conditions (25 °C,
50% RH) for 60 days. Sorghum flour treatments were measured for
total phenolic content (TPC), condensed tannins (CT), and
antioxidant activity (AA) on days 0, 15, 30, 45, and 60. HPLC
analysis was performed on the phenolic profile of the flours on days
0, 15, 30,45, and 60. Protein content, starch damage, pasting
properties, moisture content, and lipase activity were measured on
day 0 and 60. Results: On day 0, total phenolic content (TPC) ranged
from 15.3 to 19.9 mg GAE/g, with coarse and medium whole grain
flours exhibiting significantly higher values than fine whole grain
flour (p < 0.05). Condensed tannins ranged from 19.5 to 24.9 mg
CE/g, and AA ranged from 3.85 to 5.09 pg Trolox eq./g. TPC
decreased more than 50% across all treatments by day 30. Greater
losses in TPC were observed in fine whole grain flour relative to
coarse and medium whole grain flour treatments. HPLC polyphenol
profiles and lipid oxidation will be discussed. Conclusion: Particle
size and storage duration significantly influenced phenolic stability,
AA in whole-grain sumac sorghum flour. Finer particle sizes
demonstrated increased susceptibility to phenolic degradation during
storage, likely due to enhanced surface area exposure. These findings
contribute to optimization strategies for sorghum flour production,
end-use products, and storage, supporting improved retention of
bioactive compounds and functional properties.

Whole grain wheat and oat exhibit distinct flavonoid composition
and metabolic responses in humans Soomee Hwangl,
shwang@ncat.edu, Weixin Wang1, Salar Hafez Ghoranl, Janet
Novotny2, David Baer2, Shengmin Sangl. (1) Laboratory for
Functional Foods and Human Health, North Carolina Agr. and Tech.
State Univ., Kannapolis(2) USDA-ARS Beltsville Human Nutrition
Research Center, Beltsville, Maryland Whole grain consumption
has been associated with reduced risk of chronic diseases, including
cardiovascular disease, type 2 diabetes, and cancer. Flavonoids are
among the bioactive compounds present in whole grain wheat and oat

but remain less well characterized than other constituents,
particularly in oat grains. These compounds are present in various
forms, including aglycones and glycosylated derivatives, which
complicate characterization of their chemical composition and
metabolic fate in humans. In this study, chemical profiling of
flavonoids in whole grain wheat and oat was integrated with urinary
metabolomics to compare metabolite profiles following wheat and
oat intake. Reference wheat and oat grain extracts were analyzed
using high-resolution LC-MS/MS with AcquireX deep scan
acquisition to enhance MS/MS coverage. Data were analyzed using
Compound Discoverer and GNPS molecular networking to achieve
more comprehensive flavonoid profiling. Comparative analysis
revealed differences in flavonoid composition between wheat and
oat, with both grains containing a variety of flavonoid forms. This
workflow was further applied to commercial wheat and oat products
representing various processing forms to assess variation in flavonoid
composition across product types. In parallel, urinary metabolomics
data from a pharmacokinetic study were analyzed to examine
flavonoid-related metabolites and their kinetic profiles following
wheat and oat intake. Together, this integrated approach enables
evaluation of how whole grain wheat and oat intake contributes to
these metabolites in humans and their potential as grain-specific
metabolic markers.

From leaf to bran: polyphenol-rich Sorghum bicolor-driven
epigenetic modulation in colorectal cancer Zeguela Kamagate2,1,
Petra Tsujil, ptsuji@towson.edu. (1) Biological Sciences, Towson
Univ. Jess & Mildred Fisher College of Science & Mathematics,
Towson, Maryland(2) Univ. of Virginia School of Medicine,
Charlottesville Colorectal cancer (CRC) accounts for nearly 150,000
cases annually. Because the incidence rate of CRC correlates to
chronic inflammation and oxidative stress, exploiting the anti-
oxidative and anti-inflammatory nature of dietary bioactive
components could potentially help prevent CRC. Novel varietals of
Sorghum bicolor contain higher amounts of polyphenols, especially
in bran and leaves. Because many polyphenols are implicated in
epigenetic regulation, S. bicolor consumption may impact expression
of genes responsible for chromatin modification, and subsequently
regulate expression of genes in CRC-specific signaling pathways and
antioxidant systems. We utilized extracts of two different high
polyphenol varietals from bran or leaves, in addition to extracts from
the bran of a white, lower polyphenol-containing S. bicolor varietal,
and compared their effects in human colon cancer cells. We
measured gene expression changes with qPCR and Western blotting
and determined global DNA methylation. Additionally, we quantified
DNA-methyltransferase (DNMT) and histone deacteylase activities,
as well as catalytic activities of antioxidant signaling pathways
suspected to be regulated or impacted by S. bicolor treatments. Our
preliminary results suggest that the extract from the white Sorghum
varietal only minimally impacted mRNA expression or catalytic
activity of enzymes involved in epigenetic regulation. In contrast,
extract from high-polyphenol Sorghum bran significantly increased
expression of DNMT3B as well as the catalytic activity of DNMTs in
general, though global methylation, as measured as the percentage of
5-methylcytosine or 5-hydroxymethylcytosine, did not change.
Interestingly, extracts from high-polyphenol Sorghum leaves
impacted regulation of histone acetylation instead. Very few
concomitant changes in gene expression were observed in the CRC-
related Wnt/B-catenin signaling pathway or its downstream target
genes. Therefore, we are investigating the expression and activity of
important regulatory enzymes involved in the antioxidant response
that may help prevent DNA damage, oxidative stress, and thus impact
carcinogenesis, especially as some of these key enzymes appear to
also regulate or be regulated by DNA methylation enzymes. Our
preliminary results suggest that expression and activity of glutathione
peroxidases and thioredoxin reductase 1 are particularly sensitive to



the effects of these S. bicolor extracts, which is being further
investigated.

Large-molecular-weight polyphenol fraction from sorghum
inhibits proliferation of human colorectal cancer cells Seong-Ho
Leel, slee2000@umd.edu, YongHoon Joo2, Dmitriy Smolensky3.
(1) Nutrition and Food Science, Univ. of Maryland, College Park(2)
Univ. of Maryland, College Park(3) Grain Quality and Structure
Research Unit, Manhattan, Kansas Colorectal cancer (CRC) is the
third most diagnosed cancer in the US and is strongly associated with
dietary components such as polyphenols. In our previous study, we
found that large-molecular-weight tannin fractions derived from
oligomeric and monomeric polyphenols in sorghum (Sorghum
bicolor (L.) Moench) showed potential inhibitory effects on
proliferation of human CRC cells. In the present study, we aimed to
evaluate the anti-proliferative effects of these compounds and to
investigate their underlying anti-cancer mechanisms using human
colorectal adenocarcinoma cells. We selected large-molecular-weight
polyphenol fractions (LP) for analysis. Our results showed that
treatment of LP significantly suppressed the proliferation of three
human CRC cell lines. Cell cycle analysis revealed a significant
increase in G1 phase arrest with a decrease in S phase after treatment
of LP (2.5, 5 and 10 mg/mL). In addition, both early and late
apoptosis were significantly increased by LP treatment. Western blot
analysis showed decreased expression of CDK4 and CDK6 and
increased cleaved poly (ADP-ribose) polymerase (PARP) and
cleaved caspase-3. LP treatment also led to induction of expression
and transcriptional activity of activating transcription factor 3
(ATF3). Furthermore, ER stress-related proteins, including Protein
kinase R-like endoplasmic reticulum kinase (PERK) and CCAAT-
enhancer-binding protein homologous protein (CHOP), were
significantly upregulated by LP treatment. These findings suggest
that LP exerts anti-cancer activities by inducing apoptosis and ER
stress in human CRC cells.

Targeted gut microbiota modulation in obesity using discrete
fiber structures Izuchukwu Iwuamadi3, 1,
Izuchineb10.rst@gmail.com, Carmen E. Pérez-Donado3,1, Lisa
Whisenhuntl, Andrew K. Benson3,1, Zhengxiao Zhang2, Devin
Rose3, Edward C. Deehan3,1. (1) Nebraska Food for Health Center,
Lincoln(2) College of Food and Biological Engineering, Jimei Univ.,
Xiamen, Fujian, China(3) Dept. of Food Sci. and Tech., Univ. of
Nebraska-Lincoln Dietary fibers are indigestible carbohydrates that
modulate the gut microbiome by selectively enriching beneficial
bacteria and promoting production of short-chain fatty acids (SCFAs)
such as propionate and butyrate. These metabolites regulate
metabolism and attenuate inflammation, but their health effects are
SCFA-dependent. The production of SCFAs is also influenced by
fiber structural characteristics, gut microbiota composition, and inter-
individual variability. Combining structurally discrete fibers may
help reduce this variability, but it remains unclear how structurally
similar, yet distinct fiber structures influence SCFA production. Here,
we used fecal microbiota from 12 well-characterized adults with
obesity (mean BMI: 33 kg/m”2) in a 16-hr in vitro fermentation
model to evaluate the fermentation profiles of 12 ingredients rich in
one of six different fiber types relative to a fiber-free control. Post-
fermentation, we observed substrate-specific fermentation profiles
across the fiber ingredients. Galactomannans, corn bran arabinoxylan,
arabinogalactans, and resistant maltodextrins significantly increased
propionate (q < 0.05), while oat -glucan, chicory inulin, and
resistant starches favored butyrate (q < 0.05). Principal component
analysis of fermentation metabolites revealed fiber-substrate-specific
clustering according to SCFA profiles, with the first two principal
components explaining 75% of inter-individual SCFA variance. In
terms of microbiota composition, agave inulin and fenugreek
galactomannan significantly reduced observed features (q < 0.05),
with fenugreek galactomannan also reducing Shannon diversity and

Pielou’s evenness relative to control (q < 0.05). B-diversity analyses
using Bray-Curtis dissimilarity revealed fiber-specific shifts in
microbial community composition, with both agave and chicory
inulin inducing significant within-subject microbial community
changes relative to the control (q < 0.05). Findings from this study
provide evidence that even very similar structures within a fiber type
can have distinct microbiota effects, highlighting the need to consider
discrete fiber structures when developing microbiome-targeted
interventions for metabolic inflammation in obesity.
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Bifidobacterium monoculture growth assays reveal biologically
relevant structural variation in maize arabinoxylan Bo Pengl,2,
bpengd@huskers.unl.edu, Vlad Torres-Rodriguez3, James C.
Schnable2,3, Andrew K. Benson1,2. (1) Food Sci. and Tech., Univ.
of Nebraska-Lincoln(2) Nebraska Food for Health Center, Univ. of
Nebraska-Lincoln(3) Dept. of Agronomy and Horticulture, Univ. of
Nebraska-Lincoln Corn fiber is an abundant industrial byproduct
and a major source of arabinoxylan (AX), a structurally diverse
polysaccharide composed of a -(1—4)-linked xylan backbone with
arabinose substitutions and ester-linked ferulic acid. Structural
features such as arabinose-to-xylose (A/X) ratio, degree of
polymerization, and ferulic acid content influence microbial
utilization, but conventional chemical characterization is labor-
intensive and costly, making it difficult to systematically study
structural variation. Developing functional screening approaches for
AX variation could accelerate evaluation of AX fiber diversity in
cereal grains. Here, we tested whether growth characteristics of AX-
degrading species of Bifidobacterium longum can serve as a
biological readout of structurally relevant AX variation in maize. The
maize Wisconsin Diversity Panel was first stratified into eight groups
based on expression patterns of three AX biosynthetic genes. Two
AX-responsive Bifidobacterium longum strains, SH107 and SH112,
previously identified from feeding-based microbial screening, were
selected for monoculture assays. Maize samples were processed to
remove starch and protein, and AX was extracted using NaOH/H202
treatment followed by neutralization and solvent purification.
Purified AX fractions were used as substrates in 96-well growth
assays, and growth dynamics were quantified by maximum growth
rate, lag-phase start time, total OD change, and area under the curve.
Using five representative maize genotypes, both strains differentiated
AX samples with similar clustering patterns despite minor strain-
specific differences, indicating assay robustness. Across maize grown
in three environments with two field replicates per site, growth
responses reflected both genotype and environment effects.
Maximum growth rate and lag-phase start time were the most
informative traits. These results support Bifidobacterium
monoculture as a rapid, low-cost platform for screening biologically
relevant variation in maize AX.

Oat Avenanthramide-C alleviates DSS-induced colitis through
regulating intestinal immune activity and gut microbiota in mice
Gaoqi Yel,2, yegaogi@btbu.edu.cn, Genying Lil, Ziyuan Wangl,2,
Zongwei Wangl, Jing Wangl,2, Jie Liul,2. (1) Key Laboratory of
Geriatric Nutrition and Health, Beijing Technology and Business
Univ. Key Laboratory of Geriatric Nutrition and Health Ministry of
Education, Beijing, China(2) National Center of Technology
Innovation for Grain Industry, Beijing Technology and Business
Univ., China Oat avenanthramide-C (AVN-C) exhibits notable anti-
inflammatory and antioxidant properties, while its potential effects on
inflammatory bowel disease (IBD) remain unclear. This study aimed
to investigate the impact of AVN-C on dextran sulfate sodium (DSS)-
induced colitis and explore the underlying mechanisms. Male
C57BL/6J mice were treated with AVN-C (5 and 10 mg/kg BW) for



one week prior to receiving 2.5% DSS in drinking water for 7 days to
induce colitis. AVN-C treatment continued during the DSS period.
The results showed that AVN-C ameliorated DSS induced colitis
symptoms and intestinal barrier dysfunction. AVN-C treatment also
reduced neutrophil infiltration and prevented neutrophil extracellular
traps (NETs) formation. Moreover, AVN-C elevated the relative
abundance of Firmicutes and Akkermansia while reducing
Proteobacteria and Escherichia-Shigella, thereby shifting the gut
microbial composition towards a more favorable state associated with
reduced inflammation. Meanwhile, AVN-C consumption
significantly enhanced intestinal immune activity and maintained gut
microbiota balance by modulating primary bile acid biosynthesis
through the FXR-SHP-NF-«kB signaling pathway. AVN-C exhibited a
protective effect against DSS-induced colitis by modulating
neutrophil function, gut microbiota and bile acid metabolism. These
findings highlight the potential of oat AVN-C as therapeutic strategy
for IBD, offering valuable insights into gastrointestinal health.

Dietary hordatines from germinated barley attenuate high-fat
diet-induced metabolic syndrome and remodel the metabolome and
gut microbiome in mice Femi Omoniyi,
feomoniyi@aggies.ncat.edu, Salar Hafez Ghoran, Shuwei Zhang, Ta-
Wei Liu, Shengmin Sang. Laboratory for Functional Foods and
Human Health, North Carolina Agr. and Tech. State Univ.,
Kannapolis Hordatines are barley-specific phenolamides with
emerging potential to modulate metabolic dysfunction, but their in
vivo effects remain poorly defined. In this study, hordatine-enriched
extract was prepared from germinated barley shoots and roots using
ion-exchange and HP-20 chromatography and standardized by LC-
MS. C57BL/6 mice were assigned to five groups (n = 12/group):
low-fat diet (LFD), high-fat diet (HFD, 45% kcal fat), or HFD
supplemented with hordatines at 0.033%, 0.1%, or 0.3% for 15
weeks. Compared with LFD, HFD increased body weight, with the
highest final body weight observed in HFD mice (45.75 g) versus
LFD (33.31 g) which was reduced by hordatine supplementation,
particularly at 0.1% (40.29 g) and 0.3% (37.97 g). HFD also
worsened blood glucose, elevated hepatic inflammatory cytokines,
increased plasma aminotransferases, cholesterol, and liver
triglycerides, and markedly altered the metabolome. The 0.3%
hordatine group reduced blood glucose from 276.25 mg/dL in HFD
to 222.33 mg/dL, comparable to LFD (226.83 mg/dL). Clinical
chemistry improved in parallel, with the highest dose reducing
plasma aminotransferases, plasma cholesterol, and liver triglycerides
toward LFD levels. Hepatic TNF-a and IL-1p were also reduced at
the higher hordatine doses. Untargeted metabolomics revealed clear
diet and dose-dependent clustering by PLS-DA, with the 0.3%
hordatine group showing enrichment of hordatine-derived
compounds and related conjugates and lower abundance of
metabolites associated with disrupted lipid, bile acid, amino
acid/peptide, and microbial/phenolic metabolism. 16S rRNA gene
sequencing revealed significant remodeling of the gut microbiota,
with dose-dependent enrichment of taxa within Akkermansia,
Lachnospiraceae/Oscillospirales, and Clostridia/Clostridiales relative
to HFD. Collectively, these findings suggest that dietary hordatines
mitigate HFD-induced metabolic dysfunction and remodel metabolic
pathways, accompanied by alterations in the gut microbiome.

Impact of extrusion processing on polyphenol losses and gut
health Julia Guazzelli Pezzali, jpezzali@ksu.edu. Grain and Food
Science, Kansas State Univ., Manhattan High-shear extrusion
significantly alters complex grain matrices, exerting a dual effect on
polyphenol retention. While the harsh thermomechanical conditions
degrade certain thermolabile polyphenols, intense shear forces
simultaneously disrupt rigid plant cell walls and starch-protein
matrices. This deconstruction cleaves ester linkages, liberating bound
phenolics and enhancing their bioaccessibility for colonic
fermentation. To evaluate systemic impact of polyphenols in

extruded matrices, the domestic dog (Canis lupus familiaris) serves as
an exceptional translational model. Unlike murine models, dogs share
greater physiological, structural, and functional microbiome
homologies with humans, including a 26% gene pool overlap and
comparable hindgut fermentation capacities. Consequently, dogs
provide superior predictive models for human metabolic responses to
dietary interventions, bypassing strict ethical and compliance
constraints of human trials. Building on this paradigm, Soares et al.
(2025) examined the metabolic effects of red sorghum bran
incorporated into a complex, high-shear extruded matrix. Rich in
polyphenols and 3-deoxyanthocyanidins, red sorghum bran was
extruded in canine diets at different inclusion rates (0%, 7%, 14%,
28%) to assess gut and metabolic health impacts. Clinical results
showed that while up to 28% dietary inclusion slightly lowered
macronutrient digestibility, it was safely tolerated, preserving stool
quality and host health. Crucially, untargeted fecal metabolomics
revealed pronounced shifts. Dogs fed 28% red sorghum bran
exhibited nearly twofold higher levels of 3,4-dihydroxycinnamic
acid. The diet enhanced microbial transformation of phenolic
compounds, evidenced by significantly increased fecal polyphenol-
derived intermediates like catechol, 4-hydroxybenzoate, and
hydroquinone. Furthermore, the high-polyphenol diet actively
modulated lipid metabolism, increasing free fatty acids and
decreasing sterols. Importantly, these specific metabolic outcomes
strongly correlated with targeted shifts in microbial taxa such as
Collinsella and Faecalibacterium. Ultimately, these findings
demonstrate the functional potential of extruded sorghum
polyphenols to actively shape the gut ecosystem and improve
gastrointestinal health across both canine and human populations.

Bioactive wheat bran extracts: Antioxidant, anti-aging, and cell-
specific anticancer functions Yonghui Li, yonghui@ksu.edu. Grain
and Food Science, Kansas State Univ., Manhattan Wheat bran, a
major byproduct of wheat milling, is rich in proteins, arabinoxylans,
and phenolic compounds that contribute to emerging health-
promoting bioactivities. This presentation highlights our recent
findings on the potential antioxidant, anti-aging, and anti-cancer
functions of wheat bran extracts (WBE), including bioactive peptides
and xylo-oligosaccharides. In vitro studies demonstrated potent
radical-scavenging capacity and protective effects against oxidative
stress-induced skin aging. In vivo, WBE supplementation in feed
effectively alleviated D-galactose-induced oxidative stress in rats,
enhanced systemic antioxidant enzyme activities, and reduced
cellular senescence markers, confirming both safety and functional
efficacy. WBE also exhibited selective, cell-line-dependent effects on
cancer cell proliferation, e.g., suppressing colon cancer (SW480) cell
growth while yielding differential responses in HepG2 and HeLa
cells. Collectively, these results support wheat bran as a valuable
resource for developing functional ingredients and nutraceuticals for
oxidative stress mitigation, healthy skin aging, and overall wellness.

Development of functional pigmented rice beverages Ryan
Ardoin, ryan.ardoin@usda.gov. USDA-ARS Southern Regional
Research Center, New Orleans, Louisiana The growing functional
beverage market presents an opportunity for new uses of pigmented
rice varieties with antioxidant potential. This talk will discuss
chemical and sensory properties of rice milks made from novel whole
grain varieties and a “healthy soda” made from cold-brewed purple
rice bran. The antioxidant activity of these products is attributed to
flavonoids (i.e., anthocyanins, proanthocyanidins) concentrated in the
pericarp layer of bran, which also provide their distinct color. Along
with significantly higher total phenolic content (TPC), rice milks
from aromatic red and purple varieties yielded oxygen radical
absorbance capacity (ORAC) values of 628 and 753 uM Trolox
equivalents (TE), respectively, compared to 176 pM TE in white rice
milk. While consumers found the unusual colors less desirable,
pigmented rice milks were associated with unique berry and popcorn-



like flavors and higher overall acceptability. In a separate study,
purple rice bran sodas were produced using a cold-brewing and
acidification process. The beverages had ORAC and TPC values
between those of cranberry juice and blueberry juice, and a favorable
purple color. Addition of complementary flavors (e.g., blueberry-
lemon or cherry-almond-vanilla) and product information increased
acceptability of the functional beverage concept, with antioxidant
messaging having greater impact than ingredient information.
Successful development of novel functional beverages from grains
may capitalize on consumer trends like flexitarian diets and healthy
lifestyle, as well as inherent sensory properties like vibrant colors and
unique flavors. Additionally, effective informational cues can be used
to communicate health benefits and increase purchase intent among
target consumers.

Optimizing extrusion parameters to enhance antioxidant delivery
from tannin containing sorghum bran Brennan Smith,
brennan.smith@usda.gov, Ronson Scott, Doug Olson, Steve Boue.
Food Processing & Sensory Quality Research Unit, USDA-ARS,
New Orleans, Louisiana Incorporation of polyphenol-rich cereal
fractions into extruded snacks offers a strategy to enhance nutritional
quality but often compromises product structure. This study
evaluated the use of tannin-rich sumac sorghum bran in corn-based
extruded snacks and the influence of processing conditions on
physicochemical and antioxidant properties. A response surface
design was used to examine the effects of bran level, screw speed,
and feed rate on expansion, texture, and phytochemical content.
Increasing bran inclusion reduced expansion and increased density,
while significantly enhancing total phenolic content and antioxidant
capacity. Processing variables influenced mechanical energy input
and modulated structural development and phenolic extractability.
Multi-response optimization identified conditions that balanced
expansion with antioxidant enrichment, demonstrating that moderate
bran incorporation can produce structurally acceptable, functional
snack products. These results support the use of tannin-containing
sorghum bran as a value-added ingredient in extrusion systems and
provide insight into managing trade-offs between product quality and
nutritional functionality.

Value-added applications for sorghum polyphenols: Improving
shelf life and quality through gelatin-based coatings Dmitriy
Smolensky1, dmitriy.smolensky@usda.gov, Conrad Kabus2. (1)
Grain Quality and Structure Research Unit, USDA-ARS, Manhattan,
Kansas(2) Dept. of Grain and Food Science, Kansas State Univ.,
Manhattan U.S grown Sorghum is a cost-effective grain rich in
polyphenols that can provide American farmers with new value-
added markets, including natural preservatives for food applications.
This study evaluated whether concentrated polyphenol extract from
pigmented sorghum can extend the shelf life of tilapia fillets, offering
a lower-cost alternative to conventional plant extracts such as green
tea. High-phenolic extract from brown sorghum (SC84) was
concentrated to 200 mg GAE/mL and incorporated into a 6% w/v
gelatin biofilm coating. Treatments included a control without gelatin
(CON), gelatin only (GEL), green tea extract in gelatin (GTE), and
sorghum extract in gelatin (SGE). Vacuum-packaged fillets were
stored at 4°C for 21 days and analyzed on days 1, 7, 14, and 21 for
pH, protein content, lipid peroxidation, biogenic amines, and total
aerobic bacterial counts. Statistical significance was determined at p
< 0.05. Both GTE and SGE showed statistically significant
improvements in shelf life indicators. Total acrobic counts were
reduced by both extracts on days 14 and 21, and lipid oxidation
(MDA equivalents) was significantly lower in all gelatin-coated
treatments. At day 21, MDA values were statistically different among
all treatment groups. Although GTE showed slightly lower MDA
levels than SGE on day 21, both extracts outperformed CON and
GEL. SGE also showed the most favorable trend in preserving
protein content, though differences were not statistically significant.

These results demonstrate that sorghum polyphenols are an effective
natural preservative for aquaculture products. Because sorghum is
widely grown in the US and is more cost-effective than many other
botanical polyphenol sources, adopting sorghum-derived
preservatives could expand domestic sorghum markets and deliver
direct value to American farmers.

Whole grain-derived nutrient delivery platform for stable and
bioavailable micronutrient fortification Xin Yang, xiny@ksu.edu.
Kansas State Univ., Manhattan Whole grains are rich sources of
bioactive components that can serve not only nutritional roles but
also as functional building blocks for advanced food systems. Here,
we report a whole grain-derived nutrient delivery platform
engineered from cyclodextrin-based metal-organic framework cores
and grain-derived polyphenol coatings to improve the stability and
bioavailability of iron, folate, and vitamin A in wheat-based foods.
The resulting phenolic metal-organic frameworks (PMOFs) integrate
nutrient loading, antioxidant protection, and enhanced gastrointestinal
interaction while retaining crystallinity and high porosity. PMOFs
reduced premature nutrient release under simulated gastric conditions
and enabled controlled intestinal release. In Caco-2 models, PMOF
formulations increased transepithelial transport by approximately
30% compared with conventional salts and uncoated MOFs. In
BALB/c mice, fluorescent PMOFs showed prolonged small-intestinal
retention up to 24 h, improved systemic exposure of folate and
vitamin A, and reduced fecal loss. PMOFs were also successfully
incorporated into wheat-based matrices, resulting in improved post-
processing nutrient retention with minimal effects on dough rheology
and preliminary sensory properties. These findings demonstrate that
whole grain-derived components can be re-engineered into a food-
compatible nutrient delivery platform and suggest a promising
strategy for integrating micronutrient fortification with whole grain-
based functional food design.

Nutraceuticals, Food Bioactives, and Functional Foods: From Al
and Emerging Analytical Techniques to Personalized Nutrition

Identifying molecular drivers of aroma disliking in pea protein
isolates using a flavoromics approach Ruiya Bao, bao.320@osu.edu,
Edisson Tello Camacho, Devin G. Peterson. Dept. of Food Sci. and
Tech., Ohio State Univ., Columbus Pea protein isolates (PPI) are
promising sustainable protein ingredients; however, their broader
applications in foods are limited by pronounced off-flavors that
negatively impact consumer acceptance. In this study, we
systematically investigated the volatile compounds in PPI that impact
aroma acceptance among consumers using an integrated flavoromics
approach. A total of thirty-nine aroma compounds were identified by
gas chromatography—mass spectrometry/olfactometry (GC-MS/O)
analysis. Both targeted profiles of the 39 compounds and untargeted
profiles were collected in 12 commercial PPI samples. In parallel, a
consumer evaluation study showed significant differences in aroma
acceptance ratings among the sample set, ranging from4.5to 7.1 on a
10-point scale, indicating substantial sensory heterogeneity among
products. To establish structure—perception relationships, Orthogonal
Partial Least Squares (OPLS) modeling was applied to integrate
chemical and sensory information, enabling the identification of
volatiles negatively associated with consumer acceptance. A sensory
recombination study including four sulfur compounds and one
phenolic degradation product showed a significant decrease in
consumer acceptance (from 7.7 to 4.4 on a 10-point scale),
confirming their causal role as key drivers of rejection. Collectively,
these results establish sulfur-containing and phenolic volatiles as
dominant determinants of aroma disliking in PPI and provide
mechanistically grounded, actionable targets for flavor optimization.
This work advances a predictive framework linking molecular
composition to consumer perception, supporting the rational design



of next-generation plant-based protein ingredients/products with
improved sensory performance.
]

Combining in silico and in vitro toxicological data for profiling
chemicals in foods and dietary supplements: A case study Michael
F. Santillo michael.santillo@fda.hhs.gov, Robert Sprando, Jeffrey
Yourick. Human Foods Program (HFP), U.S. FDA, Laurel, Maryland
New approach methods (NAMs) in toxicology, including in silico
models and in vitro assays, play a vital role in addressing safety data
gaps for chemicals when animal toxicity testing is not feasible. This
case study highlights the use of NAMs to evaluate purine alkaloids, a
class of phytochemicals found in foods and dietary supplements.
Although some purines (e.g., caffeine) have well-established safety
profiles, others lack safety data. To address these gaps, we applied
multiple NAMs, including structural similarity assessments, in silico
metabolism and blood-brain barrier (BBB) permeability predictions,
cluster analysis, and in vitro binding assays focused on receptors and
enzymes linked to adverse health outcomes. Our analyses indicated
that two purines of interest are likely metabolized in a manner similar
to caffeine and show comparable BBB permeability, as supported by
several in silico models and cluster analysis. Based upon documented
biological targets of well-profiled purines (e.g., caffeine,
theophylline, isobutylmethylxanthine), we evaluated the purines of
interest and their metabolites for in vitro binding to adenosine
receptors, cytochrome P450 (CYP1A2), and phosphodiesterases,
which are associated with cardiovascular, neurological, and hepatic
effects. The purines and their metabolites exhibited weak affinity for
adenosine receptors and phosphodiesterases (IC50 > 100 uM);
however, two metabolites were more potent inhibitors of CYP1A2
(IC50, 10 and 30 uM), indicating a potential for interfering with
xenobiotic metabolism. Overall, this case study shows that despite
their structural similarity to caffeine and related purines, the
compounds of interest may exhibit dissimilar human health effects.
Our findings underscore how combining in silico and in vitro
toxicological data can identify chemical hazards, support read-across
toxicity predictions and prioritize subsequent testing.

Cellular and molecular effects of cottonseed, cinnamon, and
green tea extracts in mammalian cells and tissues Heping Cao,
heping.cao@usda.gov. Southern Regional Research Center, USDA
Agr. Res. Service, New Orleans, Louisiana Plant extracts have been
used for the prevention and treatment of various diseases since
ancient history. Cottonseed, cinnamon bark, and green tea leaves
contain many bioactive compounds, but the underlying molecular
mechanisms of their potential uses for improving nutrition and health
are not fully understood. Our studies aimed to understand the cellular
and molecular effects of those bioactive materials in mammalian cells
and animals. Ethanol extracts from cottonseed, cinnamon, and green
tea were used to treat human and mouse cells as well as rats. The
cells and tissues were harvested for sample processing and gene
target analysis. The main targets included inflammatory responses,
glucose transport, and insulin signal transduction pathways. The
results indicate that these plant bioactive materials can affect cell
growth and modulate gene expression in mammalian cells and
tissues. These results provide useful information for a better
understanding of these biomaterials for improving nutrition and
preventing diseases.

]

Sulforaphane enantiomers attenuate lipid dysregulation via
modulation of pregnane X receptor signaling Yuan Liangl,2,
liangyuan@jlu.edu.cn, Tiehua Zhangl. (1) College of Food. Sci. and
Eng., Jilin Univ., Changchun, Jilin, China(2) McGill Univ. Faculty of
Agriculture and Environment, Sainte-Anne-de-Bellevue, Quebec,
Canada Obesity and related metabolic disorders are closely
associated with dysregulated lipid metabolism, highlighting the need
for effective dietary interventions. Sulforaphane (SFN), a bioactive
isothiocyanate derived from cruciferous vegetables, exists as two
enantiomers, (R)-SFN and (S)-SFN, both of which have been

reported to reduce lipid accumulation. However, their stereoselective
mechanisms remain unclear. Nuclear receptors function as key
sensors of dietary signals that regulate metabolic homeostasis, among
which the pregnane X receptor (PXR) plays a critical role in lipid and
glucose metabolism. In this study, we demonstrate that SFN
enantiomers alleviate lipid dysregulation through modulation of PXR
signaling. Both (R)-SFN and (S)-SFN inhibited PXR nuclear
translocation and transcriptional activity, leading to downregulation
of PXR and its target genes (CYP3A4, UGT1A1, and MDR1), with
stereoselective differences at transcriptional and protein levels. Under
high-fat conditions, SFN enantiomers significantly reduced
intracellular lipid accumulation, whereas PXR silencing attenuated
these effects, confirming a PXR-dependent mechanism. In a zebrafish
high-fat diet model, SFN enantiomers reduced lipid deposition and
suppressed pxr and lipid metabolism-related gene expression, with
(S)-SFN consistently exhibiting greater efficacy. Molecular docking
and dynamics simulations further revealed stable binding of both
enantiomers to the PXR ligand-binding domain, with enhanced
binding stability observed for (S)-SFN. In conclusion, these findings
identify SFN enantiomers as natural antagonists of PXR and reveal a
stereoselective mechanism underlying their lipid-lowering effects,
with (S)-SFN exhibiting superior efficacy, supporting their potential
as dietary agents for targeting PXR-mediated metabolic disorders.

Beetroot powder fortified with ferrous sulphate, ascorbic acid,
and folic acid improves anaemia biomarkers Omujal Francisl,
fomujal@gmail.com, Peter Ssonko2,1, Moses Solomon Agwayal,
Henry Ralph Tumusiime3. (1) Chemistry, Natural Chemotherapeutics
Research Institute, Kampala, Central Region, Uganda(2) Baakunza
Food and Nutritional Consults, Kampala, Uganda(3) Pharmacology,
Natural Chemotherapeutics Research Institute, Kampala, Central
Region, Uganda Background: Iron-deficiency anaemia remains a
major global public health problem, particularly among women and
children. This study evaluated the haematological efficacy and safety
of beetroot powder fortified with ferrous sulphate (FS), ascorbic acid
(AA), and folic acid (FA) in phenylhydrazine-induced anaemic
albino Wistar rats Materials &Methods. Beetroot powder (BRP),
dried using an electric food dehydrator, was fortified with FS, AA,
and FA, and macerated in distilled water at 25 °C for 60 minutes. The
optimized filtrate was administered in vivo to albino Wistar rats (n =
10 per group) divided into five groups (I-V). Anaemia was induced
in Groups II-V using phenylhydrazine (40 mg/kg body weight),
while Group I remained non-anaemic and untreated. Group II
received no treatment, Group III was treated with Ferrotone® drug
(15 mg/kg body weight), and Groups IV and V received fortified
BRP formulations for 15 days. Haematological indices were assessed
on days 3, 7, 10, and 15 Liver enzymes, kidney function and
triglyceride level biomarkers as well as histopathology of the liver
and spleen were also evaluated. Results: Anaemia induction resulted
in significant changes in serum iron levels (SIL), red blood cell count
(RBC), haemoglobin (Hb), haematocrit (HCT), mean corpuscular
volume (MCV), mean corpuscular haemoglobin (MCH), and mean
corpuscular haemoglobin concentration (MCHC). Following
treatment, rats in Groups IV and V showed a significantly faster
recovery of SIL, RBC, Hb, HCT, MCV, and MCHC, with values
approaching normal levels by day 10 and comparable to the standard
drug group. No significant differences (p< 0.05) were observed in
liver enzymes, kidney function markers, or triglyceride levels across
the groups. Histopathological analysis revealed marked restoration of
normal liver and spleen architecture by day 15. Conclusion: Iron-
fortified beetroot powder significantly improved haematological
biomarkers without inducing hepatic, renal, or lipid abnormalities,
supporting its potential as a safe food-based intervention for the
management of iron-deficiency anemia.

Comprehensive analysis of physicochemical and sensory
properties in robusta and decaffeinated coffee: Impact of ultrasound-



assisted soaking and vacuum impregnation with bioactive-rich lemon
extracts Kwang G. Lee, kwglee@dongguk.edu. Food Sci. and
Biotech., Dongguk Univ., Seoul, Korea (the Rep. of) This study
investigated the synergistic effects of ultrasound-assisted soaking
(UAS) and vacuum impregnation (VI) using lemon pomace extracts
(LPE) on the physicochemical, sensory, and safety profiles of
Robusta and decaffeinated coffee. Results showed that UAS
significantly promoted the penetration of bioactive precursors (D-
xylose, L-leucine, and organic acids from LPE) into green beans,
facilitating the formation of flavor-active Maillard compounds.
Specifically, ultrasound-assisted extraction enhanced the release of
volatiles, increasing total abundance while reducing pH, droplet size,
and viscosity (p < 0.05). Notably, LPE treatment via VI successfully
introduced terpenes—typically characteristic of Arabica—into
Robusta coffee, significantly improving flavor balance and sensory
quality as confirmed by electronic tongue analysis, which showed
enhanced sweetness and sourness. Furthermore, the combined
treatment increased total phenolic and flavonoid contents while
effectively mitigating the formation of potentially harmful Maillard
intermediates, such as alpha-dicarbonyl compounds and furans.
These findings demonstrate that integrating ultrasound and vacuum-
assisted LPE impregnation is a highly effective strategy for
enhancing the functional and sensory attributes of coffee while
ensuring chemical safety.

Development and validation of a fit-for-purpose UHPLC-ESI-
MS/MS method for the quantitation of cannabinoids in multiple
experimental matrices Yang Zhao, yang.zhaol@fda.hhs.gov,
Estatira Sepehr, Cory Vaught, Jeffrey Yourick, Robert Sprando. US
FDA, Laurel, Maryland Several cannabinoids (cannabidivarin
(CBDV), cannabigerol (CBG), cannabidiol (CBD), cannabinol
(CBN) and cannabichromene (CBC)) and ethanol hemp extract are
being used in primary human hepatocytes (PHH), Caenorhabditis
elegans (C. elegans) and in vitro buccal membrane absorption models
to elucidate their potential toxicological mechanisms, evaluate their
oromucosal absorption, and to identify their metabolites. William’s E
medium, C. elegans habitation medium (CeHM), and HEPES-
buffered hanks’ balanced salt solution (HHBSS) are matrices used
with these predictive test systems. Therefore, we developed and
validated a sensitive fit-forpurpose ultra-high performance liquid
chromatography-electrospray-tandem mass spectrometry (UHPLC-
ESI-MS/MS) method for the quantitation of CBDV, CBG, CBD,
CBN, and CBC in extracellular matrices used with these models for
the first time. The separation of the analytes was performed on a
Waters ACQUITY UPLC BEH C18 column (130 A, 1.7 pm, 2.1 x
100 mm) protected with a Waters ACQUITY UPLC BEH C18 guard
column (130 A, 1.7 um, 2.1 x 5 mm). Positive electrospray ionization
and multiple reaction monitoring (MRM) modes were used. Under
the developed experimental conditions, good linearities were
obtained over the concentration range of 0.025-40 pg/ml with
coefficients of determination (R2) varying from 0.9953 to 0.9998.
The intra-day precisions were between 0.5 and 9.6% with accuracies
within + 16.7%, and the inter-day precisions ranged from 0.6 to 13.1
% with accuracies within + 13.7%. The method recoveries were
between 85.8 and 105.1%. In addition, time-consuming sample
preparation was avoided by applying a simple and efficient extraction
procedure, which meets the need for potential large-scale routine
analysis. The described method was successfully applied to quantitate
the analytes in samples produced with different models as well as in
ethanolic hemp extract.

Integrative computational framework for precision nutraceutical
and functional food discovery: toward Al-enabled applications

Rima Hajjo1,2,3, rhajjo@gmail.com, Nour H. Aboalhaijal. (1)
Pharmacy, Al-Zaytoonah Univ. of Jordan, Amman, Amman
Governorate(2) Chemical Biology and Medicinal Chemistry
(CBMC), The Univ. of North Carolina at Chapel Hill Eshelman

School of Pharmacy(3) Jordan Center for Disease Control, Amman,
Jordan Advances in artificial intelligence (Al) and systems biology
are transforming nutraceutical discovery. We present an integrative
computational framework linking phytochemical structure, biological
activity, and mechanistic pathways in a scalable, systematic manner.
The framework integrates cheminformatics, transcriptomics, and
network-based systems biology to transform phytochemical datasets
into mechanistic hypotheses. Structural standardization and
molecular descriptor analysis enable the identification of chemical
clusters associated with functional metabolite classes, while pathway
enrichment links compounds to disease-relevant signaling pathways.
Network analysis contextualizes these interactions within
mitochondrial and metabolic processes, providing a systems-level
view relevant to nutritional response variability. We applied this
framework to Psoralea bituminosa L., a medicinal plant with
antimicrobial, antihyperglycemic, and antioxidant properties.
Experimental profiling identified 47 phytochemicals; the methanol
extract showed higher total phenolic (81.57 mg/g) and flavonoid
(39.06 mg/g) contents than the aqueous extract. LC-MS revealed
abundant flavonoids and isoflavones including daidzein and
biochanin A. Using our workflow, we identified these isoflavones
within a structural cluster associated with key pathways such as
NRF2, TP53, PI3K, and MYC. Consistent with these findings, the
methanol extract demonstrated cytotoxicity across cancer cell lines
(A549, MDA-MB-231, PC3) with IC50 values of 27.73-53.90
png/mL, whereas glycosylated flavonoids enriched in the aqueous
extract were associated with antioxidant activity. This framework
provides a scalable strategy for Al-ready, data-driven discovery
across diverse phytochemical datasets. By integrating LC-MS
profiling, cheminformatics, and multi-omics data, it supports the
systems-level mechanistic interpretation of bioactive effects, the
prioritization of functional food ingredients, and the acceleration of
precision nutrition. This work addresses a critical bottleneck: the
slow, trial-and-error identification of bioactives from botanical
sources by providing a reproducible framework that moves beyond
identification to mechanistic validation. Importantly, this approach
supports the prediction of bioactivity in the context of metabolic
variability, advancing personalized nutrition and the design of next-
generation functional foods.

]

Feature-based molecular networking reveals solvent-dependent
chemical space in NaDES-mediated polyphenol extraction from
Myrothamnus flabellifolius Jason Q. Williams,
jasonqglwilliams@ucla.edu. Chemistry and Biochemistry, Univ. of
California Los Angeles Untargeted metabolomics approaches have
transformed our ability to characterize complex plant extracts, yet
few studies have systematically examined how extraction solvent
architecture shapes the recovered chemical space. Here, we apply
feature-based molecular networking (FBMN) and multi-platform in
silico annotation to map the metabolome of Myrothamnus
flabellifolius extracts obtained using nine natural deep eutectic
solvent (NaDES) formulations, revealing solvent-dependent
metabolite coverage that conventional targeted assays cannot capture.
NaDES formulations were prepared from binary hydrogen bond
donor—acceptor systems including glycerol—glycine, choline
chloride—glycerol, choline chloride—ethylene glycol, choline
chloride—L-ascorbic acid, choline chloride—glucose, and potassium
sodium tartrate—glycerol at varied molar ratios and water contents.
Extraction was performed via microwave-assisted extraction (MAE),
and LC-MS/MS data were acquired in data-dependent acquisition
mode. Raw spectral files were processed through MZmine for feature
detection, alignment, and ion identity networking, then submitted to
the GNPS2 platform for FBMN construction. Parallel in silico
annotation was performed using SIRIUS for molecular formula
prediction via fragmentation tree analysis, CSI:FingerID for structure
database searching, and CANOPUS for compound class prediction
against ClassyFire and NPClassifier ontologies. This multi-platform



pipeline enabled structural annotation of features lacking spectral
library matches, substantially expanding coverage beyond
conventional dereplication. Molecular network topology revealed
distinct solvent-dependent clusters, with NaDES formulations
differentially enriching galloylquinic acid derivatives, flavonoid
glycosides, and tannin subclasses. Targeted validation by Folin—
Ciocalteu assay confirmed total phenolic content ranging from 83.7
to 156.0 mg GAE/g across the NaDES library, exceeding
conventional 70% ethanol extraction (70.4 mg GAE/g). ABTS radical
scavenging activity reached 53.1% at 2.5% extract concentration.
These results demonstrate that NaDES solvent design selectively
tunes metabolite recovery in ways invisible to bulk colorimetric
assays, positioning FBMN as an essential tool for rational green
solvent optimization in bioactive extraction.

Machine learning-based inference of oxidative stability of
vegetable oils Emmanuel Dike, edike@clemson.edu, Lucas Ayres,
Jorge Barroso, Justin Furgala, Daniel C. Whitehead, Carlos D.
Garcia. Chemistry, Clemson Univ., Clemson, South Carolina The
induction period (IP, obtained via standard conditions and a
commercial instrument) is nowadays one of the most common tools
to assess oxidative stability in lipid samples. Despite its advantages
and widespread use in industry, the development of algorithms to
predict IP values has been (thus far) impaired by the scarcity of data
linking the composition of the sample with the corresponding IP
value. Addressing this need and considering the persistent difficulties
in bridging experimental and theoretical approaches related to edible
fats, this study reports on the development of a machine learning
approach based on extreme gradient boosting (XGBoost) that was
trained using a biodiesel database and then fine-tuned using a
vegetable oils database, in both cases linking composition their
corresponding oxidative stability. The resulting model was able to
predict stability of vegetable oils with a mean average error of only
1.37 h, one of the lowest ever reported. Beyond demonstrating the
ability of our model to provide meaningful predictions, this study
highlights the importance of incorporating oxidation-related chemical
descriptors and the utility of using associated databases and transfer
learning to support the development of accurate machine learning
models.

Transformative Natural Polymers of 21st Century ACS Series
Symposia IV ACS-NP-CCC

Fungal biotransformation: a strategy for creating integrated
mycoprotein and pulse protein matrices. J. Rao, Jiajia Rao,
jiajia.rao@ndsu.edu. North Dakota State University, Fargo, North
Dakota, United States Fungal biotransformation: a strategy for
creating integrated mycoprotein and pulse protein matrices Jiajia
Rao, jiajia.rao@ndsu.edu. North Dakota State Univ., Fargo Global
demand for sustainable proteins highlights pulses as primary
candidates, despite challenges such as "beany" off-flavors, limiting
amino acid profiles, and sub-optimal functional properties. This study
evaluates fungal biotransformation as a biological solution, utilizing
pea flour as a functional substrate for Rhizopus spp. (R. microsporus
and R. oligosporus) to develop an integrated mycoprotein-pea protein
hybrid. Submerged fermentation (SmF) was conducted using pea
flour under controlled conditions for five days. The protein content,
amino acid profiles, and flavor characteristics of the resulting matrix
were monitored over time. Based on these kinetics, a 72-hour
fermentation period was selected for the production of modified pea
flour for subsequent protein extraction and characterization. Fungal
growth successfully transformed the pea flour into a cohesive,
protein-dense matrix, reaching a stable protein composition after 72
hours. The isolated hybrid protein exhibited enhanced functional
properties, including significantly improved solubility and surface
characteristics compared to native pea protein by combining
mycoprotein and pea protein. Nutritional analysis revealed significant

increases in several essential amino acids, specifically lysine, leucine,
isoleucine, and valine. While sulfur-containing amino acids remained
the primary limiting factor, a partial improvement was observed.
Furthermore, the sensory profile was enhanced, with "beany" notes
replaced by desirable alcoholic, floral, and waxy aromas. Integrating
mycoprotein with pulse proteins in situ yields a sustainable, clean-
label ingredient with superior nutritional, functional, and sensory
profiles. This biotransformation approach offers a robust, scalable
solution for the development of high-quality, next-generation plant-
based protein ingredients.

SPROUT: Sustainable polymer-based third-generation organic
nanozymes for future food and agricultural implementation Dong
Hoon Lee, dhlee0405@gachon.ac.kr. Dept. of Food Sci. and
Biotech., Gachon Univ., Seongnam-si, Gyeonggi-do, Korea (the Rep.
of) In nanocatalyst and inorganic nanozyme research, polymers
have generally been regarded as supporting materials for inorganic
catalysts and nanozymes by enhancing the biocompatibility of the
overall system and expanding the substrate-interaction interface; the
sole use of polymer-based components has not been preferred. Even
now, researchers actively highlight the potential of polymeric
nanocomponents across diverse disciplines, yet their usage remains
limited to certain major instances such as food preservation and
energy storage, within sustainable aspects. Herein, I introduce third-
generation, fully food- and agriculture-friendly polymer-based
organic nanozymes with peroxidase-like catalytic activity. Previous
self-assembled organic nanozyme fabrication methods (e.g., single-
chelation and entanglement methods) were further advanced by
anchoring multiple polymers' functional groups through coordination
bonding with transition metals via an internally knot-like
entanglement process at room temperature. Their relative stability
and durability are demonstrated, and a possible theoretical
explanation for the constitution of the active sites is provided, further
verifying their stability during enzyme-like catalytic activity.
Additionally, biodegradability and biocompatibility were
experimentally confirmed to support their sustainable use. These
organic nanozymes hold strong promise for the future of sustainable
biopolymer research.

Harnessing fermentation technology to overcome functionality
challenges in pulse protein ingredients for food applications
Ramona S. Cheriaparambil, rsimoncherip@umass.edu, Lutz
Grossmann. Food Science, Univ. of Massachusetts Amherst College
of Natural Sciences The move towards sustainable food systems has
made it necessary to improve the nutritional and functional quality of
plant-based ingredients. Pea (Pisum sativum) flour is a sustainable
source of proteins, fiber, and other key nutrients; however, its food
application scope is limited due to the presence of large insoluble
globulin proteins, low protein digestibility, and the presence of anti-
nutritional factors. This study tested submerged fungal fermentation
as a bioprocessing strategy to enhance pea flour protein quality and
nutritional properties. Pea flour was fermented using Neurospora
crassa, Aspergillus oryzae, and Rhizopus microsporus var.
oligosporus. Furthermore, the effect of nitrogen supplementation on
protein enrichment was also studied. Data obtained suggests that A.
oryzae was able to effectively break down 90.75% of starch in the
substrate while also increasing the protein yield in both soluble
(39.3%) and insoluble (37.8%) fractions, whereas N. crassa and R.
oligosporus demonstrated moderate breakdown, reflecting A.
oryzae’s superior amylase activity and proteolytic efficiency. On
nitrogen supplementation, there was a significant increase in soluble
protein yield, ash, and fat content, while phytic acid (0.28-0.01 and
1.00-0.58 g/100 g) and trypsin inhibitor activity (2.76-0.67 and
1.23-0.40 TIU/mg) dropped in the insoluble & soluble fractions,
respectively. These findings show that fungal fermentation along
with nitrogen supplementation are effective approaches to transform
pea flour into a nutritionally improved plant ingredient.
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01--Beyond the burn: Unlocking the drivers of heat modification
Nicole Burke, nburke711@gmail.com, James Redwine, Shweta
Yelgaonkar, Maria Tzoumaki, Roger Nahas. Kalsec Inc, Kalamazoo,
Michigan Consumer insights data indicates that the global appetite
for hot and spicy products continues to intensify, with consumers
seeking to consume spicy food at both increasing frequencies and
intensities. The sensory perception of hot and spicy products is driven
by a variety of chemesthetic sensations, such as the numbing, tingling
sensation associated with Szechuan peppercorns, the retronasal
pungency associated with horseradish or mustard, the burn associated
with acetic acid or ethanol, and most commonly the heat associated
with chili peppers, black pepper, or ginger. Heat in particular is a
complex chemesthetic sensation that can vary substantially in terms
of its intensity (e.g. Scoville Heat Units), temporal profile, and even
feeling factors. As consumers look to turn up the heat and increase
their consumption of chili pepper containing products specifically,
they are seeking a balanced and rounded sensory experience where
the heat is not merely a sensation to endure but an experience to
enjoy, requiring further elucidation of the drivers behind heat
modification. By developing a mechanistic framework for heat
perception that is rooted in physics, pharmacology, and neuroscience,
novel strategies for modulating heat have been developed. These
strategies focus on leveraging both delivery systems and interactions
between molecular building blocks that address the fundamental
mechanisms of heat perception. Additionally, novel analytical
chemistry (e.g. GNPS molecular networking) and sensory (e.g.
neuroscience-guided sensory) methods have been developed to
further aid in accelerating the rapid screening and development of
heat modulation prototypes.

]

02--Analyzing beer is fun: Determining flavor, attributes and
defects by headspace trap/gas chromatography/mass spectrometry
(HStrap/GCMS) Alexander Maitan, 4thalexander@gmail.com.
Chromatography, PerkinElmer Health Sciences Inc, Waltham,
Massachusetts Beer is a popular beverage produced by the
fermentation of hopped malt extracted from barley and other grains.
Beer is a highly complex mixture of many compounds including
sugars, proteins, alcohols, esters, acids, ketones, and terpenes. Flavor
is an important quality of any beer, and the chemical content of the
beer is responsible for that flavor. Aroma is an important part of the
flavor and so there is a strong interest by brewers in the volatile
organic compounds (VOCs) that affect its aroma. Some VOCs have a
positive effect on aroma (attributes) and some have a negative effect
(defects). The ability to characterize these in beer products before,
during and after fermentation would be an important tool in process
control, quality assurance and product development. This application
note describes a system comprising a headspace trap sampler to
extract and concentrate VOCs from a beer sample and deliver them to
a gas chromatograph/mass spectrometer (GC/MS) for separation,
identification and quantification.

]

03--Diversity of enantiomeric fraction of chiral compounds in
wines from different regions and styles Tingting Yel, Yanping L.
Qian2, Michael C. Qianl, michael.qian@oregonstate.edu. (1) Dept.
of Food Science & Technology, Oregon State Univ., Corvallis(2)
Dept. of Crop & Soil Science, Oregon State Univ., Corvallis
Monoterpenes are important aroma—active compounds in aromatic
grape wines, and their enantiomeric composition has been shown to
be sensitive to environmental factors such as geographic origin and
wine style, particularly in white wines such as Riesling. Among
various monoterpenes identified in wines, Linalool contributes floral
aromas to wine and is considered one of the most important
monoterpenes due to its low perception threshold (15 pg/L in 10%
aqueous ethanol). Linalool has two chiral isomers. R—(—)linalool is

typically described as woody and lavender—like and has a lower
sensory threshold than S—(+)linalool, which is perceived as sweet and
petitgrain—like. In this study, we determined the enantiomeric
fractions of monoterpenes using headspace solid phase
microextraction coupled with gas chromatography—mass
spectrometry (HS-SPME-GC-MS) using a cyclodextrin column in
various wines. Our results demonstrate differences in the
enantiomeric ratios of chiral linalool among wines of different styles.
In Riesling wines, the enantiomeric ratio of linalool is skewed toward
the R—form, whereas the S—form was higher than the R—form in Pinot
noir wines. Among the Riesling wines we analyzed, we observed
similar linalool enantiomeric ratio in dry Riesling wines from
Germany and the Columbia Valley.

04--Making proteins whey sweeter: Engineering novel sweet
proteins Matthew C. Smardz, matthewsmardz@gmail.com, Patrick
Gibney. Dept. of Food Science, Cornell Univ., Ithaca, New York
Sweet proteins are a largely untapped resource for reducing sugar
intake without sacrificing sweetness. They activate the human sweet
receptor TIR2/T1R3 via electrostatic interactions between positive
surface charges and negative charges on the receptor surface outside
the binding pockets. The rules for engineering novel sweet proteins
however remain undescribed. We used rational design to engineer
sweet tasting variants of bovine a-lactalbumin (LALBA), which
shares 55.6% amino acid sequence similarity and a high degree of
structural similarity with lysozyme. Hen egg white lysozyme is
approximately 700 times sweeter than sucrose on a molar basis with a
human taste detection threshold of 6.7 uM. One LALBA variant was
designed to include the 5 residues demonstrated to be solely
responsible for lysozyme’s sweetness. Additional variants were
designed to increase overall surface charge or to systematically
exclude or double charged residues at each ‘sweet residue’ location to
determine their impact on sweetness. AlphaFold was used to predict
LALBA variant structures confirming mutations did not disrupt the
protein structure and to model interactions with TIR2/T1R3. Variants
were expressed in Komagataella phaffii GS115 using integrating
vector pIB4 with an appended N-terminal Saccharomyces cerevisiae
OST1 signal sequence and K. phaffii codon-optimized gene
sequences. Methanol induction of batch shake flask cultures was used
to produce wild-type lysozyme, wild-type LALBA, and LALBA
variants. Control proteins and variants were evaluated for
digestibility using INFOGEST in vitro digestion. Developing an in
vitro S. cerevisiae biosensor assay using the human TIR2/TIR3 is
being explored to screen and confirm sweet protein-receptor
interaction before performing sweetness threshold detection and
flavor evaluation with a trained sensory analysis panel. This work
sheds light on the rules for engineering sweet proteins and
demonstrates the development of an approach for generating novel
protein-based sweeteners from non-sweet food proteins, with
applications in reducing added sugar to support human health.

05--Formulation of heat-stable dark chocolate using fat mixtures
of cocoa butter, mango kernel fat stearin, and soybean oil-based
structured fats Ityotagher P. Aondoakaal,

Ityotagher. Aondoakaa@uga.edu, Silvana Martini2, Casimir C.
Akohl. (1) Food Sci. and Tech., Univ. of Georgia, Athens(2) Food
Sci. and Tech., Univ. of Nebraska-Lincoln Heat-stable dark
chocolate fats were formulated using cocoa butter (CB), mango
kernel fat stearin (MKFS), and soybean oil-based structured fat
(SBOSF). Seven ternary blends (B1-B7) with composition
(CB/MKFS/SBOSF): B1 (70/0/30), B2 (70/5/25), B3 (70/10/20), B4
(70/15/15), BS (70/20/10), B6 (70/25/5), and B7 (70/30/0) were
prepared. Triacylglycerol (TAG) species of the blends showed that
total CB-type symmetric monounsaturated (SUS) TAGs (POP, POS,
and SOS) increased from 82.21% in B1 to 89.82% in B5, then
decreased slightly to 89.24% and 88.62% in B6 and B7, respectively
compared to 95.25% in CB. Increased proportion of MKFS



progressively enriched the ternary blends (B1 to B7) with a higher
melting TAG (SOS). Solid fat content (SFC) at 35 °C increased from
5.40% (B1) to 30.03% (B7) compared with 10.13% for CB,
indicating improved solid fat retention above typical chocolate
softening temperature value. Differential scanning calorimetry (DSC)
melting completion and crystallization onset temperatures increased
from 37.05 °C (B1) to 49.50 °C (B7) and from 21.20 °C (B1) to
44.35 °C (B7), respectively. CB melting offset and crystallization
onset temperatures were 30.00 °C and 14.60 °C, respectively. Based
on TAGs, SFC, and DSC results, ternary blends B3, B4, and B5
showed better potential for heat-stable dark chocolate application.
Hardness of chocolate samples prepared from CB and selected
ternary blends (B3, B4, and B5) was determined after storage at 22,
26, and 30 °C for 2 h. The B3, B4, and BS5 chocolates showed higher
hardness than CB chocolate across all temperatures. At 30 °C, B3,
B4, and BS5 chocolates remained significantly harder than CB
chocolate, indicating improved snap and enhanced resistance to
thermal softening.

06--Multimodal imaging for agricultural weed identification
Elijah W. Brunnengraeber, ebrunnengraeber@csumb.edu,
Arunkumar K. Sharma. Biology, Agriculture, and Chemistry,
California State Univ. Monterey Bay, Seaside Monterey County is
one of the most productive agricultural regions in the US, but
invasive weeds identified by the USDA such as annual sowthistle
(Sonchus oleraceus), little mallow (Malva parviflora), and hairy
fleabane (Erigeron bonariensis) threaten yields and can spread
impatiens necrotic spot virus (INSV). In severe cases, INSV can
cause complete crop loss, resulting in millions of dollars in economic
damage. Thus, early and reliable detection of these species is critical
for effective management. In this work, we combine RGB imaging
and hyperspectral imaging (HSI) to improve weed detection and
characterization. Building on our previously published RGB-based
classification study using field images collected in Monterey County,
we developed machine learning models capable of accurately
distinguishing weed species, demonstrating a practical and scalable
approach for in-field detection. To complement this, we conducted
controlled greenhouse experiments in which purslane plants
(Portulaca oleracea) were grown under abiotic stress conditions,
including drought, overwatering, high fertilizer, no fertilizer, and
standard growth. Plants were imaged weekly using a Specim IQ
hyperspectral camera (400—-1000 nm, 204 bands) to capture spectral
changes across development. Custom MATLAB workflows were
used to isolate plant regions and compute vegetation indices such as
NDVI and PRI. collaborative work with the USDA has further
expanded this dataset to include INSV infected species for future
field applications. Together, these approaches highlight how RGB
imaging enables rapid, field-ready classification, while hyperspectral
data provides deeper insight into plant stress and physiology,
supporting the development of more robust tools for precision weed
management. Combined they provide the foreground for
identification of INSV in common weed species and ultimately
management of virus outbreaks.

07--Good as Au - an analytical study of heavy metals and quality
of Girl Scout Cookies Gianne R. Marsh, grm21@students.uwf.edu,
George T. Shannon, Karen W. Barnes. Chemistry, Univ. of West
Florida, Pensacola This study was designed to determine the
proximate composition, mineral profile, volatile components, and
heavy metal content of five different brands of thin mint cookies:
ABC Bakery, Little Brownie Bakery, Keebler, Oreo, and Clover
Valley. Proximate analysis was conducted to compare the
macronutrient and caloric composition of each cookie brand with
their respective label claim values. Protein content was quantified via
the Perkin Elmer Series II CHNS/O Analyzer. Ash was determined as
the inorganic residue remaining after high-temperature incineration,
where the samples were heated at a high temperature until all of the

organic material was removed. Carbohydrate content was calculated
by difference, subtracting protein, lipid, and ash from the total solids.
Using Inductively Coupled Plasma - Optical Emission Spectroscopy
(ICP-OES), qualitative and quantitative analysis of each sample was
performed to identify any metals present and to obtain a quality
analysis of each sample. Headspace Gas Chromatography-Mass
Spectrometry (HS-GC-MS) was the technique that was used to
separate, identify, and quantify volatile and semi-volatile compounds
in each of the five samples. The selected thin mint cookies were
found to be accurate to their respective label claims, considered safe
for human consumption, and have trace metal levels within
permissible limits.

08--Species-dependent seasonal variation of tetrodotoxin and its
analogues in Korean pufferfish (Takifugu spp.) and dietary risk
assessment Bongki Parkl, ppongkil2@naver.com, Hyunjun Lee2,5,
Chang-Sun Choi3, Nobuhisa Kajino4, Kwang-Sik Choi4, Wan-Ok
Lee4, Jihyun Leel,5. (1) Dept. of Food and Nutrition, Seoul National
Univ., Gwanak-gu, Seoul, Korea (the Rep. of)(2) Dept. of Food Sci.
and Tech., Chung-Ang Univ., Dongjak-gu, Seoul, Korea (the Rep.
of)(3) Dept. of Food and Nutrition, Chung-Ang Univ., Dongjak-gu,
Seoul, Korea (the Rep. of)(4) Dept. of Marine Life Science and
Marine Science Institute, Jeju National Univ., Jeju-si, Jeju-do, Korea
(the Rep. of)(5) The Research Inst. of Human Ecology, Seoul
National Univ., Gwanak-gu, Seoul, Korea (the Rep. of)

Tetrodotoxin (TTX) is a potent neurotoxin naturally accumulated at
high concentrations in pufferfish (Takifugu spp.). Cases of TTX
intoxication occur frequently in East Asia, particularly in Korea and
Japan. Despite the widespread consumption of pufferfish in Korea,
comprehensive studies on the analytical toxin profiling and seasonal
variations of TTX and its analogues across different pufferfish
species remain limited. This study investigated the changes in the
composition of TTX and its analogues in Korean T. pardalis and T.
niphobles in response to environmental factors, including season,
using UHPLC-triple quadrupole and UHPLC-Q-Orbitrap mass
spectrometry. In T. pardalis, TTX levels peaked in January during the
spawning season and again between August and October with
increasing sea temperatures. In contrast, T. niphobles showed peak
levels in January under low-temperature conditions and again in
April at the onset of spawning. These results indicate species-
dependent differences in TTX accumulation patterns, with
contrasting relationships between sea temperature and toxin levels. A
total of 13 TTX and its analogues, including TTX, 4-epiTTX,
dideoxyTTX isomers, and trideoxyTTX isomers were identified and
quantified. TrideoxyTTX was the predominant analogue in T.
pardalis and T. niphobles. The highest toxicity of TTX, 4-epiTTX,
and 4,9-anhydroTTX in edible muscle tissues was observed in
January. Exposure assessments showed that in January 2023, the
estimated daily intake of TTX and its analogues from T. pardalis
muscle among Koreans aged 50-64 exceeded the EFSA acute
reference dose (ARfD), whereas no such exceedance was observed
for T. niphobles muscle throughout the study period. These findings
suggest that species-specific ecological and physiological factors may
modulate TTX accumulation, leading to differences in toxicity
profiles and dietary exposure risks among pufferfish species.

09--Edge-deployable lightweight deep learning models for
smartphone-based avocado firmness prediction In-Hwan Leel,
leeinh@oregonstate.edu, Rujula U. Morel, Sangwoo Park1, Luyao
Mal,2. (1) Food Sci. and Tech., Oregon State Univ. College of
Agricultural Sciences, Corvallis(2) Biological and Ecological
Engineering, Oregon State Univ. College of Agricultural Sciences,
Corvallis Visual inspection and manual squeeze tests are unreliable
for evaluating avocado firmness, a key indicator of ripeness and shelf
life. This leads to improper consumption timing and increased food
waste. Our recent work combined smartphone imaging with deep
learning to determine avocado ripeness on desktop platforms.



However, these models are computationally intensive and unsuitable
for edge deployment on mobile devices for point-of-use assessment.
In this study, lightweight deep learning models were developed and
integrated into a custom mobile application for real-time, on-device
avocado firmness prediction. Three lightweight convolutional neural
network (CNN) architectures, including MobileNetV2, EfficientNet,
and SqueezeNet, were implemented for regression. EfficientNet,
MobileNetV2, and SqueezeNet models contained approximately
5.3M, 3.4M, and 1.2M parameters, respectively. EfficientNet
achieved the highest R2test (0.942), followed by SqueezeNet (R2test
=0.923) and MobileNetV2 (R2test = 0.908), indicating that
SqueezeNet offers competitive accuracy with reduced model
complexity. All models were converted to TensorFlow Lite for
mobile deployment. Model performance was evaluated using an
Android Studio emulator (API level 36) with a 12-core CPU and 6
GB of memory. Inference times for 140 test images were 99 + 30 ms
using EfficientNet, 68 + 8 ms using MobileNetV2, and 82 + 7 ms
using SqueezeNet, highlighting a trade-off trend between prediction
accuracy and computational efficiency. These results demonstrate
that lightweight deep learning models combined with smartphone
imaging enable computationally efficient, real-time, and user-friendly
avocado firmness prediction on mobile platforms.

10--Comparative analysis of substances regulated for direct
addition to food in the US and the European Union Matthew Barr,
Barr.mattr@gmail.com, Anthony Kumah, Daniel Hlavaty, Amir
Nickkar, Diane M. Schmit, John Steele, Earnest Kwegyir-Aftul, Kirk
Arvidson. US FDA Human Foods Program, College Park, Maryland
The U.S. FDA’s (FDA) Human Foods Program (HFP) is tasked with
ensuring the safety of the nation’s food supply, which includes
assessing the safety of chemicals such as food additives, color
additives, food contact substances, and substances generally
recognized as safe (GRAS). As part of the establishment of our post-
market program, we conducted a comparative analysis of substances
intentionally added to food in the US (U.S.) and the European Union
(EU). We compiled and cleaned datasets of permitted substances
from the European Food Safety Authority’s (EFSA) publicly
available resources and both internal and publicly available HFP
inventories of chemical, biological, technical, and regulatory data. To
account for differences in chemical nomenclature, regulatory
frameworks, and data formats, we applied specific classification
criteria to ensure a more direct comparison between the two datasets.
We then used algorithmic fuzzy matching to identify likely synonyms
and near-match relationships between ingredient terms, followed by
manual review to validate uncertain matches and classify records as
exact, ambiguous, or unmatched. Our analysis identified 3,676
distinct substances permitted in the U.S. for direct addition to food
and 3,115 in the EU. 2,216 substances, primarily flavors, are
permitted in both jurisdictions. While the number of color additives
are comparable, there is significant non-concordance between the
specific substances regulated as color additives, especially synthetic
ones. Both regulatory systems have non-inventoried substances, such
as flavors from natural sources in the EU and self-affirmed GRAS
substances in the U.S. This analysis illustrates the challenges of
comparing substances permitted by different regulatory frameworks
due to differences in nomenclature and regulatory approaches.

11--Machine learning-assisted classification of food categories
using volatile sulfur compound profiles Samuel Parkl, Keono
Kim1, Heon-Woong Kim2, Jeechye Sungl, jeehye@gknu.ac.kr. (1)
Dept. of Food Sci. and Biotech., Gyeongkuk National Univ.,
Andong-si, Gyeongsangbuk-do, Korea (the Rep. of)(2) Dept. of
Agronomy-Food Resources, Food and Nutrition Division, National
Inst. of Agricultural Sciences, Wanju-gun, Jeollabuk-do , Korea (the
Rep. of) Volatile sulfur compounds (VSCs) constitute a chemically
diverse class of analytes in food systems that provide useful
signatures for sample classification while contributing distinctive

flavor characteristics and functional significance in food matrices. In
this study, we analyzed VSCs in food categories commonly
consumed in Korea and evaluated the feasibility of classifying food
categories using VSC profiling data in combination with machine
learning approaches. The VSC dataset contained a substantial
proportion of non-detect values; therefore, the classification model
was rebuilt using 115 samples with detectable sulfur compounds.
Among the evaluated algorithms, random forest (RF) demonstrated
the best predictive performance, outperforming support vector
machine (SVM) and gradient boosting models. In nested cross-
validation, the RF model achieved a ROC-AUC of 0.9280, indicating
strong discriminatory power of detectable VSC profiles. The dataset
was unevenly distributed across food categories, with many samples
concentrated in cruciferous, vegetable, and allium groups. In
addition, t-distributed stochastic neighbor embedding (t-SNE)
analysis showed incomplete separation among several major
categories, indicating overlap in the underlying chemical feature
space. These findings suggest that classification performance depends
not only on compound detectability, but also on category definition
and variable selection. Overall, this study demonstrates the potential
of machine learning-assisted VSC profiling as a framework for food
category classification and provides a basis for further refinement of
chemically informed classification strategies.

12--Profiling anti-inflammatory molecules in non-alcoholic beer
using liquid chromatography mass spectrometry Ray Runyonl,
jrayrunyon@gmail.com, Diezel Cochenour2, David W. Tanol. (1)
Environmental Sciences/Andrew Weil Center for Integrative
Medicine, Univ. of Arizona, Tucson(2) Chemistry and Biochemistry,
Univ. of Arizona, Tucson Nonalcoholic (NA) beer has gained
attention as a functional beverage because it retains hop-derived
bioactive compounds without the harmful physiological effects of
ethanol. The hops and grains used in NA beer are rich in anti-oxidant
and anti-inflammatory molecules which have a host of health
benefits, while the lack of alcohol makes these NA beer candidates
for health promoting beverages. This study aimed to identify and
quantify nutritionally relevant prenylated flavonoids from Humulus
lupulus, with emphasis on xanthohumol, isoxanthohumol, and 8-
prenylnaringenin. In-house sample preparation and liquid
chromatography tandem mass spectrometry methods were developed
to quantify these molecules in extracts from Mosaic and Idaho T90
hops hops pellets, in commercial NA beers, and in NA beer brewed
in the Univ. of Arizona pilot brewing lab. All three target compounds
were successfully detected in hops samples and beer samples using
distinct retention times and fragmentation patterns. Calibration curves
generated from external standards (1-1000 ppb) were used for
quantitative analysis. Off the shelf commercial non-alcoholic beers
had concentrations ranging from 2 ppb — 111 ppb for these
compounds, and NA beers from the Univ. of Arizona pilot brewing
lab had concentrations ranging from 2 ppb — 107 ppb. In addition to
the three molecules which were quantified in the samples, additional
bioactive flavonoids and phenolic compounds such as lupulone,
humulone, sinapic acid, naringenin, posthumulone, 6-
prenylnaringenin, cohumulone, adprehumulone, prehumulone,
colupulone, adlupulone, and prelupulone were qualitatively identified
in the hops and beer samples. These findings demonstrate that
bioactive molecules can be reliably detected and accurately
quantified in hops plant material and beer samples, suggesting that
hops plants could be easily screened, and brewing processes
optimized, to yield products with tailored concentration profiles to
maximize the health benefit of these bioactive molecules in NA
beers.

13--Biochar a new frontier in agriculture Philip Q. Tran,
Godsfavour Adeosun, adeosungodsfavour836@gmail.com.
Oklahoma School of Science and Mathematics, Oklahoma City
Biochar is another way of saying ‘pure carbon’. Made through



organic living or deceased cells such as plants or wood. Biochar
essentially is a more advanced form of charcoal. Unlike an open
campfire making burnt embers, biochar is made in a mostly sealed
environment and heated with minimal oxygen compared to an open
flame. The structure of natural carbon is like a complex web or helix
allowing it to soak up tons of nutrients and water. In agriculture,
biochar alone doesn’t function as a fertilizer since fresh biochar first
takes nutrients from the soil before offering them to plants. However,
when “charged” with nutrients or combined with compost or other
nutrient-rich sources, biochar becomes a slow-release nutrient source
that enhances soil fertility, reduces nutrient runoff, and can lower
reliance on synthetic fertilizers. By locking carbon into the soil for
extended periods, biochar can also contribute to helping the climate
while also improving long-term soil health. The goal is simple: take
what the science already supports and make it accessible. By
producing a pre-charged biochar blend with compost or other organic
material and selling it as a ready-to-use product, farmers wouldn't
need to source and combine components themselves. The economic
case is real as well. When soil can hold nutrients longer and requires
fewer supplements over time, costs go down. Because the fertility
improvements build across growing seasons rather than resetting each
year, the long-term savings outpace what conventional methods offer.
This also opens a path away from practices like open-field burning,
which temporarily clear land but leave soils worse off in the long run.
The proof that this works isn't just in recent studies, it's sitting in the
Amazon. The Terra Preta soils of indigenous communities centuries
ago, built using charcoal and organic waste, are still more fertile
today than the surrounding land. That kind of lasting effect is exactly
what this product aims to replicate: not a seasonal fix, but a stable
improvement to the ground farmers depend on.

]

14--PFAS drive gut dysbiosis and antibiotic resistance Yuan
Tian, yzt11@psu.edu. Penn State Univ., Univ. Park Per- and
polyfluoroalkyl substances PFAS are pervasive environmental
contaminants yet effects on gut microbial physiology remain poorly
understood. We show that distinct PFAS disrupt microbial
community composition and metabolism in human fecal communities
and mice selectively enriching resilient taxa such as Enterococcus.
Isolate screening revealed wide variation in PFAS resistance
including strains capable of sequestration and biotransformation.
Using Enterococcus faecium as a model system we show that PFAS
exposure increases resistance to clinically important antibiotics
promotes cell wall thickening and enhances biofilm formation.
Experimental evolution under PFAS pressure produced recurrent fabl
mutations shifting fatty acid metabolism toward unsaturated lipid
synthesis. These findings identify PFAS exposure as a previously
unrecognized selective pressure shaping antimicrobial resistance and
bacterial adaptation relevant to environmental health and disease risk
globally.

]

15--Buttermilk promotes gut health through anti-inflammatory
effects in a colitis mouse model Jathya C. Karunathilakal,
jsenarat@purdue.edu, Jieun Wool,2, Dekun Chengl, Guangyi
Shenl, Christina R. Ferreira3, Weicang Wang1,2. (1) Food Science,
Purdue Univ., West Lafayette, Indiana(2) Interdepartmental Nutrition
Graduate Program, Purdue Univ., West Lafayette, Indiana(3) Bindley
Bioscience Center, Metabolite Profiling Facility, Purdue Univ., West
Lafayette, Indiana Buttermilk, a liquid byproduct produced during
butter production, has attracted significant interest for its potential to
improve gut health due to its high concentration of Milk Fat Globule
Membrane (MFGM) lipids. Inflammatory bowel diseases (IBD),
including ulcerative colitis and Crohn's disease, are chronic relapsing
disorders of the gastrointestinal tract characterized by dysregulated
immune responses and impaired intestinal barrier function. Current
medicines cannot fully cure IBD, and therefore, using a dietary
strategy to mitigate IBD symptoms seems more practical. Here, we
explored buttermilk for its potential as a functional food or food

ingredient to reduce colitis. To test our hypothesis, we used a dextran
sulfate sodium (DSS)-induced colitis mouse model in which we
provided a standard diet (AIN-93G) and a diet containing 3% (w/w)
buttermilk powder for 3 weeks, followed by 1 week of DSS in the
drinking water with the same diet. The colonic RT-PCR showed
reduced expression of pro-inflammatory cytokines, including I1-6,
Mcp-1, and Ccl3, in mice fed buttermilk compared with controls. The
potential of buttermilk to alleviate colitis and tissue damage is
demonstrated by increased colon length in buttermilk-treated mice
and by histopathological findings. Further, high expression of
epithelial cell tight junction proteins, such as claudin-3, occludin, and
E-cadherin, suggests buttermilk’s protective effects in restoring
barrier integrity. We also investigated how the buttermilk diet alters
gut microbiome composition and showed that the beneficial
microbial populations, such as Bifidobacterium and Lactobacillus,
increase in the buttermilk-fed groups. The colon metabolomics
analysis showed involvement of the gut microbiome, with increased
amino acid pathways and altered energy-metabolism intermediates.
Taken together, our study suggests that buttermilk consumption
alleviates the inflammatory response, improves gut barrier function,
and optimizes the gut microbiota in colon tissue, thereby mitigating
colitis-related damage.

16--Ai-assisted design and validation of herbicide resistance
genes Hong-Yan Lin, hylin@mail.ccnu.edu.cn, Guang-Fu Yang,
Jiangqing Dong, Xin-He Yu, Jin Dong. Central China Normal Univ.,
Wuhan Discovering and engineering herbicide-resistant genes is a
crucial challenge in crop breeding. This study focuses on the 4-
hydroxyphenylpyruvate dioxygenase Inhibitor Sensitive 1-Like
(HSL) protein, which is prevalent in higher plants but exhibits weak
catalytic activity against many B-triketone herbicides (3-THs). We
elucidated the structural basis of its catalytic reaction by resolving the
crystal structure of HSL in complex with an inhibitor, identifying
four amino acid residues critical for herbicide binding. We employed
an artificial evolution strategy targeting these four allelic sites in rice
HSL1, generating a mutant library ranging from single to quadruple
mutants (M1-M10), and systematically evaluated their catalytic
activity against B-THs. The results indicated that the M10 mutant
exhibited high-efficiency catalytic activity towards B-THs, with its
ability to degrade methylquinolizone (MBQ) surpassing that of the
known HIS1 protein. Overexpression of the M10 gene in rice
significantly enhanced resistance to 3-THs, achieving up to a 32-fold
increase in resistance compared to plants overexpressing the wild-
type HSL, demonstrating considerable potential for application in
herbicide-resistant breeding. However, the M10 gene did not confer
resistance to pyrazole HPPD inhibitors. Therefore, we further
integrated artificial intelligence-assisted mutant screening technology
to conduct directed evolution of rice HSL, successfully designing a
novel gene, T7, which confers broad-spectrum resistance to HPPD
inhibitors, and preliminarily elucidated its catalytic degradation
mechanism. In conclusion, both the M10 and T7 genes show great
potential as promising genetic resources for developing broad-
spectrum herbicide-resistant crops.

17--Nano-fertilizers and PFAS in crops: Implications for
contaminant mobility and plant uptake in agricultural systems
Soheila Davoodil, sdavoodi@miners.utep.edu, Hamidreza Sharifan2.
(1) Environmental Science and Engineering, Univ. of Texas at El
Paso(2) Dept. of Chemistry, Univ. of Texas at El Paso Per- and
polyfluoroalkyl substances (PFAS) are persistent contaminants of
growing concern in agricultural soils, where they may affect forage
crops such as alfalfa (Medicago sativa). In this study, we examined
alfalfa responses to co-exposure with zinc oxide nanoparticles (ZnO
NPs) and perfluoroheptanoic acid (PFHpA). Background PFAS
concentrations in soil were below 2 ng/kg. Plants were grown under
controlled conditions in soils amended with ZnO, zinc ions, ZnO with
PFHpA, zinc ions with PFHpA, PFHpA alone, and an unamended



control. Zinc concentrations ranged from 10 to 100 mg/kg, while
PFHpA was applied at 1 mg/kg. Enzyme activity was measured by
UV-Vis spectrophotometry, and root and shoot growth were
recorded. Soil composition was analyzed by energy-dispersive
spectroscopy, and nanoparticle properties were characterized by
dynamic light scattering and zeta potential analysis. PFHpA exposure
reduced seed germination compared with the control, indicating
phytotoxicity. In contrast, Zn and ZnO alone showed neutral to
slightly positive effects. Co-exposure to PFHpA with Zn or ZnO
improved germination relative to PFHpA alone, suggesting partial
mitigation of PFAS stress. These findings show that ZnO
nanoparticles can influence PFAS behavior and may help support
crop establishment in PFAS-contaminated agricultural systems.

18--Overcoming challenges in estimation of dietary exposure for
food and color additives, and GRAS ingredients Todor I. Todorov,
todorov3468@gmail.com, Diana L. Doell. Human Foods Program,
FDA, Cincinnati, Ohio Assessing the safety of substances added to
food (food additives, color additives, and GRAS ingredients) is part
of the mission of the US FDA to protect and promote public health. A
key component of such an assessment is the estimation of dietary
exposure to the ingredient. The dietary exposure is estimated based
on the intended uses of the ingredient, but in cases where the
ingredient is present in foods naturally or has previously approved
uses, an estimate of cumulative dietary exposure is typically
necessary. In addition to food, some ingredients may have intended
or prior uses in dietary supplements, requiring the dietary exposure
estimate to the ingredient to also include these uses. This presentation
will focus on (1) the available consumer intake databases, (2) the
methods used for estimation of dietary exposure, (3) approaches to
estimating dietary exposure from the intended uses, as well as a
cumulative dietary exposure, and (4) a summary of specialized
methods/tools for refined dietary exposure estimates (e.g., usual
intakes methods). In addition, we also present examples of dietary
exposure estimates for ingredients such as calcium and vitamin D, for
which the dietary exposure estimate is challenging because for some
of the population groups the intake levels approach the Inst. of
Medicine upper limits and because of the complexity of intake from
(1) existing uses of food and dietary supplements, and (2) newly
proposed uses.

19--FPOs (Farmer Producers Organization) as carbon foot
soldiers Nirmala Agrawal, nirmalasoil@gmail.com, Gurbinder S.
Gill. Agribusiness Associates Inc, Davis, California Despite the
$480 billion potential of carbon credit in India by 2050, currently less
than 1% of Indian farmers participate in formal carbon credit
programs. Scaling carbon farming in India to international standards
faces challenges like expensive and time-consuming on-site carbon
measurement; costly carbon reporting and verification
methodologies; lack of awareness about carbon credits; and
predominance of small and marginal land holdings. Moreover, the
effectiveness of carbon sequestration in soil is also plagued with
discontinuation of sustainable farming practices as well as deficient
technical expertise and training programs. FPOs in India can be
instrumental in translating these problems into a solution-based
approach. Currently, India has 10,000 registered FPOs. FPOs could
promote sustainable and regenerative farming practices among India's
86.1% smallholder farmers, who are most vulnerable to climate and
monsoon shifts. FPOs could act as a bridge to global carbon markets

cooperatives into "carbon foot soldiers" and could ameliorate the
scale and verification challenges inherent to small and marginal
landholdings and could act as a catalyst for global climate change
mitigation effort. It will help India to turn itself into a net carbon sink
by 2030.

20--Innovative engineered biochar applications for brackish
water irrigation Bismark Odum, bismark1.odum@famu.edu, Gang
Chen, Ojewumi E. Omotayo, Modupe E. Omotayo. Civil and
Environmental Engineering, FAMU-FSU College of Engineering,
Tallahassee, Florida Sea level rise has caused saltwater intrusion in
the aquifer systems along the coasts. In the past few years,
technologies and management practices have been developed to
effectively use brackish water for agricultural irrigation based on
brackish water salinity, soil texture, crop suitability, and field
management. Typical practices of brackish water irrigation are pre-
treatment of brackish water to remove sodium before irrigation or
flushing the irrigated lands after irrigation. Recently, researchers have
increasingly focused on using biochar in agricultural fields to
mitigate brackish water salinity. In this study, regular and innovative
Ca2+-enriched biochars were produced using water oak (WO),
switchgrass (SG), hemp seeds (HS), rice hull (RH), and biosolids
(BS) feedstocks at different pyrolysis temperatures. The innovative
engineered biochar was used in batch adsorption and column
experiments to investigate Na+ adsorption, Ca2+ displacement, and
Na+ and Ca2+ distribution in the soil profile. Quantitative Structure-
Activity Relationships (QSAR) analysis and PHREEQC modeling
were also conducted for theoretical understanding of Na+ adsorption,
Ca2+ displacement, and Na+ and Ca2+ distribution in the soil.
Results indicate that for all five feedstocks used, the biochar yield
decreases with increasing pyrolysis temperature (200 to 800 oC).
Results also show the ash content is maximum in BS biochars (35.4 -
72.5%) and minimum in WO biochars (1.7 - 5.7%). Engineered
biochar synthesized at 800 °C showed high Na+ adsorption and Ca2+
displacement. The engineered biochars are eftective for brackish
water irrigation and for mitigating soil sodicity, and thus hold great
potential to improve crop yields when applied to agricultural soils

21--Dietary fish oil intervention mitigates metabolic
dysregulation triggered by a potato chip diet through the Gut-Liver
axis Xuzhi Wanl, xuzhiwan@zju.edu.cn, Denghui Mengl, Xiaohui
Liu2, Yu Zhangl. (1) College of Biosystems Engineering and Food
Science, Zhejiang Univ., Hangzhou, Zhejiang, China(2) School of
Public Health, Zhejiang Univ., Hangzhou, China Fried potatoes is
associated with a global rise in metabolic diseases and raises
substantial health concerns. However, limited studies have addressed
adverse effects of fried potato diet and their prevention strategies.
Here, we aim to uncover detrimental effects of long-term potato chip
consumption on glycolipid metabolism through a 13-week animal
study and evaluate the protective role of fish oil supplementation.
Results revealed that potato chip consumption significantly increases
body weight, serum and hepatic total cholesterol, blood glucose, and
insulin resistance, alongside liver, pancreas, and adipose tissue
damage, which was obviously ameliorated by fish oil intervention.
Transcriptional analysis revealed that fish oil supplementation could
ameliorate inflammation, gluconeogenesis, and lipid synthesis.
Moreover, metagenomics and metabolomics uncovered that fish oil
treatment improved gut health by evaluating the abundances of
probiotics Bifidobacterium pseudolongum, and Lactobacillus

and could develop integrated financial, technological and institutional johnsonii and raising hepatic docosahexaenoic acid, while reducing

safeguards for carbon farming. By adopting climate resilient farming
practices, the millions of farmers can turn carbon sequestration into a
predictable secondary income stream as well as increase soil carbon
health and crop productivity. As India is aiming to make agriculture
self-reliant ("Atmanirbhar") and climate resilient, this paper will
elaborate on the evolving role of the FPOs and their possible
contribution to carbon farming. FPOs could transform simple

hypoxanthine and xanthine. The beneficial effect could be evidenced
by showing negative correlations between the abundances of
Lactobacillus reuteri and Lactobacillus johnsonii and hepatic levels
of hypoxanthine and xanthine, while these bacterial species
demonstrated positive correlations with unsaturated fatty acid
concentrations. These associations are attributed to the modulative
role of fish oil supplementation in the functions of key enzymes,



including L-lactate dehydrogenase (EC:1.1.1.27) and acetate kinase
(EC:2.7.2.1), involved in gluconeogenesis and lipid synthesis through
the gut microbiota. In conclusion, these findings highlight the gut-
liver axis as a promising target for recovering glycolipid homeostasis
and underscore the beneficial role of fish oil use in alleviating
unhealthy diet induced metabolic disorders.

22--Valorization of pumpkin seed meal to produce functional
ingredients Jonathan Chen, exc2@illinois.edu, Katie Hsiao, Noah
Aldrin, Oguz K. Ozturk. Food Science and Human Nutrition, Univ.
of Illinois Urbana-Champaign Pumpkin seed meal (PSM), a protein-
rich byproduct of pumpkin processing (50-60% of protein), remains
underutilized despite its considerable potential for food applications.
This study demonstrates that microfluidization significantly improved
the functional properties of partially defatted PSM, leading to
improvements in solubility (up to 710%), water- and oil-holding
capacities (up to 246% and 400% respectively), and foaming
properties. These enhancements are primarily attributed to particle
size reduction and protein unfolding induced by microfluidization.
Functionally modified PSM was successfully incorporated into
cupcake formulations as an egg replacement, producing textural
attributes comparable to conventional cupcakes. Beyond utilizing
whole PSM, isolated pumpkin seed proteins demonstrated strong
gelling behavior, enabling its use as an effective wall material for
encapsulating oxidation-prone oils. Ultrasound-assisted encapsulation
achieved encapsulation efficiencies of up to 80%, which were further
improved by the addition of binding agents. Furthermore, the residue
obtained following protein extraction can be fermented to produce a
Kombucha analog that is acceptable to consumers, while maintaining
a similar microbiological profile to traditional Kombucha. Overall,
these findings highlight the potential of processing-assisted
valorization of PSM for sustainable food applications.

23--Nutritional erosion across a maize domestication gradient:
evidence from bioactive compounds, peptides, and gut fermentation
Kaustav Majumder1, kaustav.majumder@unl.edu, Prabhashis Bosel,
Toshihiro Obata2. (1) Food Sci. and Tech., Univ. of Nebraska-
Lincoln(2) Biochemsitry, Univ. of Nebraska-Lincoln Maize is one
of the world's most important staple crops, yet domestication has
significantly narrowed its nutritional profile. Modern cultivars have
lost health-beneficial bioactive compounds present in teosinte and
traditional landraces through genetic drift. Identifying these lost traits
is critical for improving maize nutrition globally. To map what was
lost, we systematically characterized compositional and bioactive
properties across 76 maize accessions: 26 modern cultivars, 25
landraces, and 25 teosinte varieties. Metabolomic profiling of raw
kernels via GC-QTOF-MS revealed that modern maize and landraces
were carbohydrate-dominant. Teosinte, by contrast, carried elevated
antioxidant precursors including shikimic, caffeic, quinic, and
chlorogenic acids. LC-MS/MS peptide profiling of digested kernels
showed teosinte was enriched in dipeptides and tripeptides with
hydrophobic residues, a profile commonly associated with
bioactivity. This was validated in vitro: teosinte digesta significantly
reduced oxidative stress in HT-29 cells. To probe the implications for
gut health, we tracked bacterial taxa across two human microbiomes
using in vitro fermentation. PERMANOVA (p < 0.05) analysis
showed modern maize enriched Bacteroides and Coprobacter.
Teosinte promoted fiber-fermenting, SCFA-producing genera
including Phascolarctobacterium, Prevotella, and Ruminococcus.
Alpha diversity increased progressively from modern maize to
teosinte. Landraces showed intermediate patterns throughout,
confirming a domestication gradient across all measured parameters.
Collectively, domestication reduced biochemical heterogeneity and
narrowed microbiota diversity in maize. The contrast between
modern cultivars and teosinte is consistent across metabolomics,
peptide bioactivity, and gut microbial response. These findings give
breeders a concrete, evidence-based roadmap to recover lost

nutritional traits without sacrificing yield, with direct implications for
global food and nutrition security.

24--Integrative computational framework for precision
nutraceutical and functional food discovery: toward Al-enabled
applications See Monday Afternoon Nutraceuticals Symposium
(5:00PM)

25--In situ high-throughput fabrication of micro/nanofibrous
coatings for deep learning-enabled intelligent food packaging
Longwen Lil, lli33@nd.edu, Carter 01--1, Charlie Hsul, Fatima
Calderon Gutierrez2, Cody Ruiz2, Wenjie Liul, Huibin Changl. (1)
Aecrospace and Mechanical Engineering, Univ. of Notre Dame,
Indiana(2) Biology & Chemistry, Bethel Univ., Mishawaka, Indiana
The 'fabricate-then-wrap' workflow remains the standard protocol for
food packaging, encompassing both conventional plastic-based and
more recently developed micro/nanofiber-based systems, which
mainly serve as passive physical barriers while lacking the capability
for real-time food quality monitoring and controlled release of active
agents. Here, we report the direct, in-situ deposition of zein—
curcumin composite micro/nanofibers onto food surfaces, forming
functional coatings with integrated colorimetric spoilage sensing and
antimicrobial activity. Using an ethanol-water co-solvent system,
zein solutions were centrifugally spun into uniform fibrous layers.
Curcumin was encapsulated within the zein matrix with an efficiency
exceeding 88%, enabling controlled release and providing sustained
antioxidant and broad-spectrum antimicrobial effects to extend shelf
life. Simultaneously, the entrapped curcumin retained sensitive
halochromic responses to pH and biogenic amines, producing distinct
color transitions that track spoilage progression. A multi-task
convolutional neural network (MT-CNN) was further developed to
quantify these optical signals from time-series images, delivering
high-accuracy freshness classification and remaining shelf life
prediction. Comprehensive characterization and food validation
demonstrated the formation of uniform micro/nanofibrous coatings,
effective antimicrobial performance, and reliable colorimetric
sensing. Overall, this work establishes a scalable, green and
consumer-friendly strategy for intelligent food packaging that
integrates active protection with responsive quality monitoring.

26--Whole grain wheat and oat exhibit distinct flavonoid
composition and metabolic responses in humans See Monday
Morning Whole Grain Symposium (10:20AM)

27--Impact of storage time and flour particle size on bioactive
components and end-use properties of whole grain sumac sorghum
(Sorghum bicolor L.) flour See Monday Morning Whole Grain
Symposium (9:45AM)

28--Dietary hordatines from germinated barley attenuate high-
fat diet-induced metabolic syndrome and remodel the metabolome
and gut microbiome in mice Femi Omoniyi,
feomoniyi@aggies.ncat.edu, Salar Hafez Ghoran, Shuwei Zhang, Ta-
Wei Liu, Shengmin Sang. Laboratory for Functional Foods and
Human Health, North Carolina Agr. and Tech. State Univ.,
Kannapolis Hordatines are barley-specific phenolamides with
emerging potential to modulate metabolic dysfunction, but their in
vivo effects remain poorly defined. In this study, hordatine-enriched
extract was prepared from germinated barley shoots and roots using
ion-exchange and HP-20 chromatography and standardized by LC-
MS. C57BL/6 mice were assigned to five groups (n = 12/group):
low-fat diet (LFD), high-fat diet (HFD, 45% kcal fat), or HFD
supplemented with hordatines at 0.033%, 0.1%, or 0.3% for 15
weeks. Compared with LFD, HFD increased body weight, with the
highest final body weight observed in HFD mice (45.75 g) versus
LFD (33.31 g) which was reduced by hordatine supplementation,
particularly at 0.1% (40.29 g) and 0.3% (37.97 g). HFD also
worsened blood glucose, elevated hepatic inflammatory cytokines,
increased plasma aminotransferases, cholesterol, and liver



triglycerides, and markedly altered the metabolome. The 0.3%
hordatine group reduced blood glucose from 276.25 mg/dL in HFD
to 222.33 mg/dL, comparable to LFD (226.83 mg/dL). Clinical
chemistry improved in parallel, with the highest dose reducing
plasma aminotransferases, plasma cholesterol, and liver triglycerides
toward LFD levels. Hepatic TNF-a and IL-1p were also reduced at
the higher hordatine doses. Untargeted metabolomics revealed clear
diet and dose-dependent clustering by PLS-DA, with the 0.3%
hordatine group showing enrichment of hordatine-derived
compounds and related conjugates and lower abundance of
metabolites associated with disrupted lipid, bile acid, amino
acid/peptide, and microbial/phenolic metabolism. 16S rRNA gene
sequencing revealed significant remodeling of the gut microbiota,
with dose-dependent enrichment of taxa within Akkermansia,
Lachnospiraceae/Oscillospirales, and Clostridia/Clostridiales relative
to HFD. Collectively, these findings suggest that dietary hordatines
mitigate HFD-induced metabolic dysfunction and remodel metabolic
pathways, accompanied by alterations in the gut microbiome.

29--Analysis and reconstitution of the fishy off-note of omega 3
oil for the modulation of its perception Jianming Linl,
jianming.lin@dsm-firmenich.com, Ramez Boshral, shalla
Ramnarian2, Valerie Ciraulol. (1) Science & Research, DSM-
Firmenich, Newark, New Jersey(2) Asset Technology, M&T, DSM-
Firmenich, Columbia, Maryland Omega-3 fatty acids in marine oils
are essential nutrients but prone to oxidation and development of an
objectionable fishy smell. It has been known for over two decades
that no one single odorant but a combination of a few or several
odorants imparts the characteristic fishy odor, however, the exact
combination of odorants remained unknown. In this work, GC-O/MS
analysis of an algal oil and a reconstitution study were conducted to
determine the exact combination of odorants responsible for the fishy
odor for its counteraction by receptor-based discovery. GC-O/MS
analysis of a selected algal oil led to the identification and
determination of four potent potential fishy odorants, 4Z-heptenal,
1,5Z-octadien-3-one, trans-4,5-epoxy-2E-decenal and 2E,6Z-
nonadienal. An iterative DoE approach with mixture design and
subsequent modelling of sensory assessment results was explored and
developed for the reconstitution of the fishy off-note, starting with
the four potential fishy odorants determined and a frequently detected
main volatile 2E 4E-heptadienal. Three iterations of reconstitution
and one omission experiment resulted in several good fishy
reconstitutions. A trained sensory panel’s evaluation of the good
fishy reconstitutions validated the reconstitutions as authentic fishy
and led to the selection of one pair as the final reconstitution. This
work revealed for the first time that combination of 4Z-heptenal and
1,5Z-octadien-3-one, with or without 2E,6Z-nonadienal, in proper
proportions gives rise to an authentic fishy smell.

30--Harnessing fermentation technology to overcome
functionality challenges in pulse protein ingredients for food
applications Ramona S. Cheriaparambil, rsimoncherip@umass.edu,
Lutz Grossmann. Food Science, Univ. of Massachusetts Amherst
College of Natural Sciences The move towards sustainable food
systems has made it necessary to improve the nutritional and
functional quality of plant-based ingredients. Pea (Pisum sativum)
flour is a sustainable source of proteins, fiber, and other key
nutrients; however, its food application scope is limited due to the
presence of large insoluble globulin proteins, low protein
digestibility, and the presence of anti-nutritional factors. This study
tested submerged fungal fermentation as a bioprocessing strategy to
enhance pea flour protein quality and nutritional properties. Pea flour
was fermented using Neurospora crassa, Aspergillus oryzae, and
Rhizopus microsporus var. oligosporus. Furthermore, the effect of
nitrogen supplementation on protein enrichment was also studied.
Data obtained suggests that A. oryzae was able to effectively break
down 90.75% of starch in the substrate while also increasing the

protein yield in both soluble (39.3%) and insoluble (37.8%) fractions,
whereas N. crassa and R. oligosporus demonstrated moderate
breakdown, reflecting A. oryzae’s superior amylase activity and
proteolytic efficiency. On nitrogen supplementation, there was a
significant increase in soluble protein yield, ash, and fat content,
while phytic acid (0.28-0.01 and 1.00-0.58 g/100 g) and trypsin
inhibitor activity (2.76-0.67 and 1.23-0.40 TIU/mg) dropped in the
insoluble & soluble fractions, respectively. These findings show that
fungal fermentation along with nitrogen supplementation are
effective approaches to transform pea flour into a nutritionally
improved plant ingredient.

31--Fungal biotransformation: a strategy for creating integrated
mycoprotein and pulse protein See Monday Afternoon
Transformative Natural Polymers symposium 2:35PM

32--SPROUT: Sustainable polymer-based third-generation
organic nanozymes for future food and agricultural implementation
See Monday Afternoon Transformative Natural Polymers
Symposium 3:35PM

33--Building climate-resilient oats: Agronomic impacts on
nutritional chemistry and ergothioneine accumulation Riley
Brookel, rkb5833@psu.edu, Nataliia Voloshchuk1, Abbe Hamilton2,
Daniela Carrijo2, John Wallace2, Dervan Bryan3, Joshua Lambertl,
Josephine Weel 4. (1) Food Science, The Pennsylvania State Univ. -
Univ. Park Campus, Univ. Park(2) Plant Science, The Pennsylvania
State Univ. - Univ. Park Campus, Univ. Park(3) Animal Science, The
Pennsylvania State Univ. - Univ. Park Campus, Univ. Park(4) The
One Health Microbiome Center, The Pennsylvania State Univ. Huck
Institutes of the Life Sciences, Univ. Park Oats are a widely
consumed grain valued for their protein, soluble fiber, and suitability
for gluten-free food applications. Oats also contain ergothioneine, a
sulfur-containing thiol/thione antioxidant synthesized by soil-
associated microorganisms. Despite ergothioneine’s nutritional
relevance, the variability of ergothioneine in oats and its
responsiveness to agronomic practices remain poorly characterized.
We hypothesized that oat cultivar selection and agronomic practices
would influence grain nutritional composition, including
ergothioneine accumulation. Three organic spring oat cultivars (Gehl,
Nitro, and Streaker) were grown in Pennsylvania under two row
spacings (5.5 and 7.5 inches) and two seeding rates (1.5 and 2.5
million seeds per acre). A total of 38 nutritional parameters was
quantified using near-infrared spectroscopy. Ergothioneine was
extracted and quantified by reversed-phase HPLC with UV detection
using analytical standards. Cultivar significantly affected all
measured compositional parameters (p < 0.05), while row spacing
and seeding rate affected grain protein (p < 0.05). Notably, decreased
row spacing enhanced ergothioneine accumulation in Gehl (p < 0.05),
suggesting that agronomic decisions can modulate this bioactive
compound. These results suggest that agronomic decisions such as
cultivar selection and row spacing can impact nutritional
composition.

34--Detect, identify, destroy: A sustainable nanotechnology
framework for neutralizing the MNP-PFAS food-water nexus
Omowunmi A. Sadik, sadik@njit.edu, Sarah Alotaibi, Gaddi Eshun.
Chemistry & Environmental Science, New Jersey Inst. of
Technology, Newark, New Jersey The environmental persistence
and bioaccumulation of micro/nanoplastics (MNPs) and PFAS in
agricultural and food systems represent a defining challenge of 2026.
As this “interactome” migrates from soil to plate, a fragmented
approach to remediation is insufficient. Using the founding principles
of AGFD Sustain Green Tech subdivision, we propose a unified, bio-
inspired closed-loop strategy that prioritizes sustainable materials for
environmental health. This presentation details a three-stage "Field-
to-Forensics" ecosystem: 1.Detect: We introduce portable,
electrochemical sensors using green-synthesized carbon nanotubes



for high-sensitivity screening in agricultural runoff and
Environmental Justice (EJ) hotspots. 2.Identify: Leveraging our
10,000-compound Py-GC-MS library, we demonstrate the forensic
identification of polymers and toxic additives in complex food
matrices, eliminating “false positives” as detailed in ACS Omega
(2026). 3.Destroy: We present nanostructured bimetallic catalysts
engineered from Earth-abundant metals. These systems achieve
reductive defluorination of PFAS and catalytic degradation of
polymers at ambient temperatures, avoiding the high energy-intensity
of traditional incineration. By integrating these pillars through the
lens of Sustainable Nanotechnology, we move beyond monitoring to
actively neutralize the MNP-PFAS crisis at the source, ensuring the
long-term integrity of our global food supply.

35--Can plants grow on the moon and Mars: Seed germination
enhancement using magnesium oxide-coated halloysite nanotubes
David K. Mills, david@minerva319.com. Louisiana Tech Univ.,
Ruston This study examines the application of metal oxide-coated
nanotubes, specifically magnesium oxide—coated halloysite
nanotubes (MgO-HNTs), to enhance seed germination and early plant
development under Earth, Lunar, and Martian soil conditions. MgO-
HNTs were synthesized through an electrodeposition process and
characterized by scanning electron microscopy (SEM) to confirm
successful surface modification. Growth experiments using Heirloom
Cherry Tomato and Golden Tomato seeds were conducted under
hydroponic and soil-based conditions and subsequently extended to
lunar and Martian regolith simulants. A Response Surface
Methodology (RSM) approach, based on a Box—Behnken Design,
was used to evaluate the effects of temperature, MgO-HNT
concentration, and light duration on multiple growth responses.
Seedling length and the root length stress tolerance index (RLSI)
were the most responsive indicators of MgO-HNT treatment. Optimal
conditions (25 °C, 12 h of light exposure, 100 mg/L MgO-HNTs)
produced the most significant increases in root and shoot length in
Earth soil simulants. Validation experiments in extraterrestrial
regolith analogs showed that MgOHNTSs supported germination, root
penetration, and overall seedling vigor under nutrient-limited and
high-stress conditions. Lunar regolith exhibited maximal root
development at 100 mg/L, whereas Martian regolith showed optimal
growth at 10 mg/L, reflecting differences in mineral composition and
oxidative characteristics. These findings indicate that MgO-HNTs
can enhance early plant development across both terrestrial and
extraterrestrial substrates. The results support the potential use of
MgO-HNT-based amendments within in-situ resource utilization
(ISRU) frameworks to advance sustainable plant cultivation for
future agricultural systems on Earth and in space.
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Advancing sustainable lubrication and biofuels through global
biobased innovation Hind Abi-Akar, hindma4@gmail.com.
Caterpillar retired scientist, Peoria, Illinois The shift toward
sustainable industrial fluids necessitates a deep integration of
agricultural chemistry with tribological engineering. Scientific
advancements in transforming globally sourced triacylglycerols into
high-performance fuels and industrial lubricants have leveraged the
diverse fatty acid profiles of crops such as soybean, rapeseed, high-
oleic sunflower, and pennycress. Biobased fuels have been
established in the market and used in engines globally. Further, these
efforts have led to the development of biobased oils that meet the
rigorous oxidation stability and viscosity requirements for heavy-duty
machinery. Key to this transition is the chemical modification of
vegetable oils to overcome inherent limitations, such as poor low-
temperature flow and short oxidative induction times. The
development of estolides, oligomeric fatty acids, represents a
significant breakthrough, providing enhanced hydrolytic stability and

biodegradability. This molecular-to-machine validation process
involves rigorous chemical characterization and field-testing to
ensure that the molecular architecture of agriculturally derived fluids
can withstand the extreme pressures and temperatures of modern
engines. Through the establishment of standards by organizations
such as ASTM and STLE, the science of biobased lubricants now
provides a viable, renewable alternative to petroleum, supporting a
global circular economy for agricultural feedstocks.

Formation of 3-monochloropropane-1,2-diol (3-MCPD) fatty acid
esters from triglycerides and their toxicity Liangli Yu,
lyuS@umd.edu. Dept. of Nutrition and Food Science, Univ. of
Maryland, College Park, Maryland 3-MCPD fatty acid esters are a
group of process-induced food toxins and have been detected in many
food categories including bread, edible oils and human breast milk.
This presentation will discuss how 3-MCPD fatty acid esters can be
generated from triglycerides, primary components in food oils and
fats, and the catalytical potential of Fe in 3-MCPD fatty acid esters
formation. In addition, their toxicities and the molecular mechanisms
behind will be discussed.

Dairy waste as a growth medium for beneficial microorganisms
Michael H. Tunick, mht39@drexel.edu. Dept. of Health Sciences,
Drexel Univ., Philadelphia, Pennsylvania Waste ice cream (WIC)
and whey have the potential of being fermentation substrates for the
production of useful materials from microbial metabolism. Melted
WIC has been shown to be a substrate for the formation of
bacteriocins, which are antimicrobial peptides that can be generated
by lactic acid bacteria. Moreover, WIC supports the growth of yeast
capable of converting sugars into ethanol. Whey, a byproduct of
cheese and yogurt manufacture, can also allow the growth of bacteria
that produces bioactive peptides and antimicrobials as well as
materials such as exopolysaccharides for gelling and thickening. This
talk will detail some of the developments in the utilization of these
waste streams.

Dry fractionation of plant protein: A greener processing strategy
for functional and nutritional protein ingredient Lingyun Chen,
lingyun.chen@ualberta.ca, Samitha Kottage. Univ. of Alberta,
Edmonton, Canada Dry fractionation offers a low-input, sustainable
alternative to conventional wet extraction for plant protein production
by minimizing water use, eliminating chemical solvents, and
reducing energy demand. However, its impact on protein chemistry
and functionalities remains underexplored. This study evaluates dry-
fractionated plant protein (DFPP) against plant protein isolate (PPI)
by wet processing to assess structure—function relationships within a
green food chemistry framework. Structural analyses (SDS-PAGE,
size-exclusion chromatography, FTIR) indicate that DFPP largely
preserves native protein conformations, whereas PPI exhibits partial
denaturation and aggregation associated with wet processing. At
neutral pH, DFPP shows markedly higher solubility than PPI,
reflecting improved molecular integrity. Importantly, DFPP
demonstrates superior gelation performance, forming stronger and
more elastic heat-induced gels at lower concentrations under both
neutral and mildly acidic conditions. Microstructural observations
suggest that co-existing biopolymers (dietary fiber and starch),
inherently retained during dry fractionation, act as functional fillers
that reinforce the protein network. From a green chemistry
perspective, DFPP production significantly reduces processing
intensity by avoiding water-intensive isolation and downstream
drying steps, enabling a more resource-efficient and low-waste
pathway. The retention of native matrix components further supports
a “whole-ingredient” approach, enhancing both functionality and
nutritional value without additional formulation inputs. Overall, dry
fractionation provides a scalable strategy for producing
multifunctional, clean-label protein ingredients while advancing key
green chemistry principles, including reduced resource consumption,
process simplification, and integrated nutritional functionality.



Spray drying microencapsulation: A strategy to preserve
biofunctional properties in fruits Coralia Osorio Roa,
cosorior@unal.edu.co. Departamento de Quimica, Univ. Nacional de
Colombia, Bogota Spray drying of fruit-derived compounds has
consistently focused on the stabilization and preservation of
phytochemicals from tropical fruits, increasing their shelf-life, and
allowing a controlled release. Maltodextrin or natural polysaccharides
have been used as carrier materials to produce stable microparticles
that retain the chemical profile of the original fruit extracts, including
anthocyanins, betalains, and other phenolics. Thermal and storage
stability are improved, with humidity being the critical variable for
shelf life. For example, work on guava and cactus fruits highlights
how formulation variables and wall materials impact encapsulation
efficiency, particle morphology, and functional properties, including
antioxidant activity and color stability. Microcapsule characterization
includes particle size, morphology by SEM, quantification of
phytochemicals, and kinetic studies of phytochemical release.
Overall, spray-drying microencapsulation is a robust strategy for
protecting sensitive bioactive compounds, enhancing shelf life, and
incorporating fruit-derived ingredients into functional foods and
natural colorant applications. Some examples performed with tropical
fruits will be shown. Financial support: Colciencias (Red Nacional
para la Bioprospeccion de Frutas Tropicales-Rifrutbio, contract 0459-
2013)

Advancing agricultural sustainability and a safer food supply
Michael Appell, michael.appell@gmail.com. USDA-retired, Dunlap,
Illinois Advances in materials science and computational chemistry
have fundamentally reshaped our approach to agricultural
sustainability and food safety. Central to this progress are green
nanomaterials, biomimetics, and chemosensors that not only detect
and mitigate foodborne toxins but also actively enhance the quality of
commodities. Cheminformatics and Al play a critical role in driving
these innovations, particularly in the discovery of safer antimicrobials
and the design of targeted toxin remediation strategies. By moving
from theory to application, these tools have enabled the selective,
permanent removal of toxins from complex beverage matrices and
the rapid, accurate detection of grain contaminants. Moreover, the
deployment of highly predictive models has elucidated the chemical
mechanisms underlying the quality of lipids and carbohydrates,
paving the way for greener bioproducts. The continued security and
sustainability of our agricultural systems are propelled by this
intersection of chemical theory and applied materials science.

Strategies for Advancing Food Packaging Technology and
Safety

Navigating FDA's Food Contact Substance Notification program:
A regulatory framework supporting innovation in food packaging
Katherine Wilkening, katherine.wilkening@fda.hhs.gov. Division of
Food Contact Substances, US FDA Human Foods Program, College
Park As the food packaging industry develops innovative materials
to address sustainability challenges and evolving consumer needs,
understanding FDA's regulatory recommendations becomes
increasingly critical. The Food Contact Substance (FCS) Notification
program, established under Section 409 of the Federal Food, Drug,
and Cosmetic Act, provides a regulatory pathway to bring new food
contact substances to the U.S. food contact market in a 120-day time
period. This process enables industry to introduce innovative
packaging technologies while maintaining rigorous safety standards.
This presentation provides an overview of the key regulatory,
chemistry, and toxicology recommendations for FCS notifications.
Chemistry recommendations for establishing the identity of the FCS
will be discussed, including composition, manufacturing processes,
and impurity profiles. Migration testing protocols and analytical
method validation for estimating dietary exposure will be discussed,
including appropriate food simulant selection and testing conditions

based on intended use. Toxicology testing recommendations based on
cumulative estimated daily intake (CEDI) will be covered, ranging
from genetic toxicity studies for dietary exposures above 0.5 ppb to
subchronic studies for exposures between 50 ppb and 1 ppm. This
presentation will emphasize how suitable preparation of the
supporting technical sections of an FCN submission facilitates
efficient regulatory review and supports packaging innovation.

Advancements in sustainable food packaging materials and
processes, using bioplastics produced from food and agricultural
wastes Young Kiml, ytkim@vt.edu, Haibo Huang2, Zhiwu Wang3.
(1) Sustainable Biomaterials, Virginia Polytechnic Institute and State
Univ., Blacksburg(2) Food Sci. and Tech., Virginia Polytechnic
Institute and State Univ., Blacksburg(3) Biological Systems
Engineering, Virginia Polytechnic Institute and State Univ.,
Blacksburg Biological circularity in sustainable food packaging
materials represents a central strategy within the circular economy for
the food industry, particularly in response to increasingly stringent
global sustainability regulations. The transition toward sustainable
packaging materials offers a promising pathway to replace
petroleum-based, single-use plastics. Concurrently, growing global
concerns regarding the environmental and health impacts of plastic
consumption, especially microplastic contamination and persistent
plastic pollution, are accelerating the demand for viable alternatives.
In response to these challenges, our team has developed forward-
looking, technically robust, and sustainable solutions with
demonstrated application potential. Our approach is grounded in
three key pillars: (1) the valorization of agricultural and food waste
streams to produce renewable and sustainable food packaging
materials; (2) the advancement of scalable biomanufacturing
processes to enhance commercial feasibility; and (3) the engineering
of packaging systems with improved physical, mechanical, and gas
barrier properties, ensuring performance parity with conventional
petroleum-based materials while maintaining critical attributes such
as home compostability and ocean biodegradability. Building upon
these innovations, this presentation will highlight our successful
development of home-compostable polyhydroxyalkanoates (PHAs)
derived from food waste, as well as biodegradable polycarbonates
synthesized from agricultural residues. Furthermore, we will discuss
how our novel biomanufacturing strategies address key technical
challenges associated with the deployment of bioplastics in high-
performance food packaging applications, enabling their integration
into diverse and demanding use scenarios.

Migration of PLA oligomers in ethanol-water mixtures as
affected by the in-situ glass transition temperature Dian Xu, Rafael
A. Auras, aurasraf@msu.edu. School of Packaging, Michigan State
Univ., East Lansing Poly(lactic acid) (PLA) is a bio-based polymer
used in applications such as textiles, 3D printing, consumer goods,
and packaging. Understanding the migration of PLA oligomers into
liquid media at different temperatures is important for the safe design
and evaluation of food and medical packaging, especially when
ethanol-water mixtures are used as food simulants or disinfectants.
Because the glass transition temperature (Tg) of PLA decreases upon
contact with alcohols, the in-situ Tg (Tg-in situ) offers a more
relevant basis for describing migration behavior than the dry-state Tg.
In this study, the gravimetric swelling degree and relative migration
of PLA oligomers when PLA contacts 10%, 50%, and 100% (v/v)
ethanol-water food simulant solutions, below and above the Tg-in
situ (20, 40, and 60 °C), were examined over 30 days. Migration of
oligomers was analyzed using a chromatography—mass spectrometry
system (Thermo Q-Exactive UPLC/MS/MS), with three replicates
per condition. The swelling degree of PLA films was measured with
a PerkinElmer AD 6000 auto-balance. Results showed that both
ethanol concentration and the relationship between storage
temperature and Tg-in situ strongly affected oligomer release and
polymer behavior. At 100% ethanol at 40 °C, where the temperature



exceeded the Tg-in situ of 24.3 °C, oligomers remaining in the
solution were stable for the first 10 days, with only trace amounts of
trimers (LA-3). The series LA-1 through LA-10 were generally
present, while LA-11 and LA-12 appeared at 24 hours of immersion
and disappeared by 96 hours. After 30 days, the solution contained
only distinct monomers (LA-1) and dimers (LA-2). Conversely, at 20
°C in 100% (v/v) ethanol, shorter oligomers (LA-1 through LA-8)
were initially detected, followed by the appearance of longer
oligomers (up to LA-12) with increasing immersion time (up to 10
days). However, oligomers longer than LA-9 were no longer
observed after 30 days, suggesting they had hydrolyzed. Similar to
100% (v/v) ethanol, temperatures above the Tg-in situ tend to
promote the release of longer oligomers from PLA films into
solutions of varying concentrations. These findings support improved
food-contact testing strategies and safer design of PLA-based
packaging systems exposed to alcohol-containing products or
simulants.

From insoluble to processable: Water-based engineering of
hydrophobic bioplastics into multilayer structures for food packaging
applications Kihyeon Ahn4, kihyeon@vt.edu, Haibo Huang3,
Zhiwu Wang?2, Young Kim1. (1) Sustainable Biomaterials, Virginia
Polytechnic Institute and State Univ., Blacksburg(2) Biological
Systems Engineering, Virginia Polytechnic Institute and State Univ.,
Blacksburg(3) Food Science & Technology, Virginia Polytechnic
Institute and State Univ., Blacksburg(4) Macromolecular Science and
Engineering, Virginia Polytechnic Institute and State Univ.,
Blacksburg Hydrophobic bioplastics such as polyhydroxyalkanoates
(PHAS), which are biodegradable and derived from renewable
resources, offer promising alternatives to petroleum-based materials
for food packaging; however, their poor compatibility with water-
based processing significantly limits scalable manufacturing and
multilayer integration. Conventional multilayer fabrication strategies
rely on thermal co-processing or organic solvents, which are often
unsuitable for bioplastics due to narrow processing windows,
interfacial incompatibility, and environmental concerns. In this work,
we present a water-based engineering approach that enables the
transformation of hydrophobic bioplastics into multilayer structures
without the use of organic solvents. A key strategy involves
stabilizing hydrophobic PHA in aqueous media to create processable
dispersions, allowing uniform deposition onto hydrophilic substrates.
Subsequent thermal consolidation through hot pressing promotes
interfacial bonding and converts the dispersed phase into a
continuous hydrophobic layer. As a representative system, a
hierarchical multilayer structure consisting of Paper/PVOH/PHA was
fabricated. The PVOH layer functions as a planarizing and oxygen
barrier layer, while the PHA layer provides hydrophobicity and
moisture resistance. The resulting multilayer films exhibited
significantly improved mechanical strength and enhanced barrier
performance, achieving an oxygen transmission rate of 0.28
cm”3/m”*2day and a water vapor transmission rate of 179.57
g/m"2day. The water contact angle increased to 97.9°, indicating
effective surface hydrophobicity. These improvements are attributed
to the formation of compact multilayer architectures and tortuous
diffusion pathways that restrict gas and moisture transport. This study
demonstrates a scalable and environmentally benign strategy for
integrating hydrophobic bioplastics into functional multilayer
systems, providing a viable route toward sustainable high-barrier
food packaging applications.

Numerical study of ink set-off in multilayer packaging structures
Bertrand Roduitl, b.roduit@akts.com, Vincent Dudler2. (1) R&D,
Advanced Kinetics and Technology Solutions, AKTS SA, Sierre, VS,
Switzerland(2) R&D, Freelance consultant, Avry, FR, Switzerland
This study examines the potential of a numerical approach to
investigate ink set-off and the subsequent migration of photoinitiators
in multilayer food packaging structures. Set-off is a well-known

phenomenon occurring during storage of printed food contact
materials, where the food-contact layer comes into direct contact with
the printed surface, enabling the transfer of chemical substances such
as photoinitiators. This transfer may lead to contamination of food
products, even in the absence of direct diffusion through barrier
layers. The research focuses on flavored milk carton consisting of a
multilayer structure (cardboard/ aluminum /LDPE), where the
aluminum layer acts as a diffusion barrier whilst the inner LDPE
layer is in contact with the food. Three commonly used
photoinitiators 2-Isopropylthioxanthone (ITX), 2-Ethylhexyl-4-
dimethylaminobenzoate (EHA) and 4-Phenylbenzophenone (PBzP)
were investigated. Migration experiments were conducted at 20°C
using 95% ethanol as a food simulant, and concentration profiles
were measured over time. Using the AKTS-SML software and its
“fitting module’, a step-by-step methodology is proposed to estimate
the key parameters governing migration. As the initial concentration
of the photoinitiators in the LDPE layer after set-off is unknown, it is
determined by numerical fitting of the experimental data. Diffusion
coefficients are first estimated using the Piringer model, then
optimized in conjunction with the initial concentrations via fitting
procedures. The results demonstrate that reliable diffusion
coefficients and initial concentrations can be extracted from
experimental migration data, thereby providing a realistic insight into
contamination scenarios. The study highlights the importance of
accounting for set-off effects in the compliance and risk assessment
of food contact materials, as migration may occur due to storage
history rather than through direct permeation across the packaging
layers. Overall, this application note illustrates how advanced
modelling tools can facilitate the assessment of specific migration,
improve the safety evaluation and help the design of multilayer
packaging systems.

]

Synthesis of non-migratory antibacterial and antibiofilm
materials for food safety applications Karishni Pillai,
kp377@cornell.edu, Julie M. Goddard. Food Science, Cornell Univ.,
Ithaca, New York Microbial contamination in food processing
environments remains a persistent challenge, particularly due to the
accumulation of bacterial reservoirs and biofilms on non-food-
contact surfaces (i.e., zones 2 and 3), which are sanitized less
frequently. These challenges have motivated research on antibacterial
and antibiofilm materials as preventive and mitigation strategies for
both food-contact (e.g., packaging) and non-food-contact (e.g., drain
trays) applications to improve food safety. Current solutions often
rely on coatings containing migratory organic or inorganic agents. In
packaging applications, a key limitation to this approach is the
depletion of active agents over time, which compromises food safety.
In non-food-contact materials, migratory agents can leach into the
environment, exacerbating the ongoing crisis of antimicrobial
resistance. Therefore, there is a critical need for non-migratory
antibacterial and antibiofilm materials for both food-contact and non-
food-contact applications. We report the synthesis of a non-migratory
antibacterial polypropylene (PP)-based material via reactive
extrusion. Blends of PP and PP-graft-maleic anhydride (PP-g-MA)
were functionalized with tetracthylenepentamine (TEPA) to yield
PP/(PP-g-MA)-g-TEPA. The reactive extrusion melt-phase grafting
approach enabled a condensation reaction between the primary amine
groups of TEPA and the anhydride moieties of PP-g-MA. The
incorporation of TEPA imparts antimicrobial activity through
contact-active membrane disruption. Chemical modification was
confirmed by Fourier-transform infrared spectroscopy (ATR-FTIR),
with the appearance of absorption bands at 1700-1710 cm-1,
corresponding to the emergence of the maleimide carbonyl group,
and the disappearance of the asymmetric stretching of the maleic
anhydride (MA) carbonyl group at 1770-1780 cm-1. Preliminary
antimicrobial assessment demonstrated antibacterial efficacy against
the Gram-negative Escherichia coli, indicating the potential of
PP/(PP-g-MA)-g-TEPA as an antibacterial material. This work



demonstrates a scalable strategy to mitigate microbial contamination
in food systems, using non-migratory, antibacterial, and antibiofilm
polymers produced via reactive extrusion. Future work will include
evaluation against Gram-positive Listeria monocytogenes and
assessment of antibiofilm performance.

]

Controlled synthesis of phenolic biopolyesters as sustainable,
anticorrosive aluminum can liners Julie M. Goddard,
goddard@cornell.edu, Hector Ramirez-Suarez, Gavin L. Sacks. Food
Science, Cornell Univ., Ithaca, New York Aluminum cans are a
sustainable alternative to single-use plastics, but the convergence of
increased canning of "hard-to-hold" beverages in a post-BPA era
introduces significant challenges in preventing corrosion in canned
beverages. This research presents an innovative strategy to develop
anticorrosive coatings by integrating controlled biopolymer synthesis
with targeted phenolic functionalization. Initially, a series of
unsaturated copolyesters were synthesized via melt-polycondensation
using biomass-derived dimethyl itaconate and various diols
(aliphatic, cyclic, and branched). A comparative study of Lewis acid
catalysts demonstrated that zinc acetate provides superior control
over dibutyltin oxide, achieving targeted molar masses (3.5-4.5
kg/mol) and narrow dispersity (D < 2). Crucially, this method ensures
the quantitative preservation of the itaconate vinylidene moiety,
which is essential for subsequent post-polymerization modification
and cross-linking. The resulting unsaturated backbone was then
functionalized with catechol moieties through a robust, base-
mediated thia-Michael addition. These polymers were formulated
with a melamine-based crosslinker and applied to aluminum alloy
3000 series coupons at a commercially relevant thickness of ~1.5 um.
The anticorrosive performance was evaluated using electrochemical
impedance spectroscopy during accelerated immersion in 3.5% NaCl
at 40°C. Results demonstrated that catechol-functionalized coatings
provided exceptional protection, maintaining a pore resistance above
108 Q/cm?2 throughout the 14-day study. Conversely, non-phenolic
coatings exhibited visible failure and a sharp decline in pore
resistance to 106 Q/cm?2 after only one day. The superior
performance of the phenolic biopolyester is attributed to its strong
interfacial adhesion of the anticorrosive catechol groups with the
aluminum substrate. By combining controlled synthesis of itaconate-
based backbones with covalent immobilization of corrosion
inhibitors, this work offers a scalable pathway toward high-
performance, bio-based BPA-NI can liners, enhancing the
sustainability and safety of canned beverage packaging.

]

Analysis of factors influencing silver ion migration from
authorized silver glasses and zeolites in food contact polymers
Abigail E. Miller, ab.em.miller@gmail.com, Sharon Elyashiv-Barad.
US FDA Human Foods Program, College Park, Maryland, US

Silver glasses and zeolites, with varying silver content, particle size,
and matrix composition, are authorized for use as antimicrobial
agents in food contact polymers used in packaging materials. A key
aspect of the U.S. FDA’s (FDA) review of these food contact
materials is evaluating the potential consumer exposure to silver ions.
Because a general migration model for inorganic ions from polymeric
materials to food is not currently available, exposure assessments to
silver ion from silver glasses and zeolites have generally relied on
accelerated migration studies using food simulants. We will examine
FDA’s review of the silver ion migration data for authorized silver
glasses and silver zeolites, focusing on the relationship between silver
migration and several variables, such as the silver content in the
glasses and zeolites, the use levels of the silver glass or zeolite in
food contact polymers, and the concentration of silver in the finished
polymers. Reviewing migration data for inorganic ions like silver
supports the FDA’s evidence-based regulatory decisions and ensures
the safety of silver-containing packaging materials.

]

Synergistic antimicrobial mechanisms of Cu-MOF-incorporated
biodegradable films via ROS generation and metal ion release

Sujung Hong1,2, sujunghong@vt.edu, Jun Tae Kim2, Young Kiml.
(1) Sustainable biomaterials, Virginia Polytechnic Institute and State
Univ., Blacksburg(2) Food and Nutrition, Kyung Hee Univ.,
Dongdaemun-gu, Seoul, Korea (the Rep. of) Metal-organic
frameworks (MOFs) have emerged as promising functional materials
owing to their high surface area, tunable porosity, and versatile
chemical properties; however, their application in food packaging
remains limited. In this study, we report the development of Cu-based
MOF-incorporated PBAT/PLA composite films for advanced active
packaging, with a focus on elucidating their synergistic antimicrobial
mechanisms. Copper-based MOFs were synthesized using benzene-
1,2,4,5-tetracarboxylic acid as an organic ligand and subsequently
incorporated into biodegradable PBAT/PLA matrices. The resulting
composite films exhibited strong antimicrobial activity against both
Gram-negative (Escherichia coli and Salmonella enterica) and Gram-
positive (Listeria monocytogenes and Staphylococcus aureus)
bacteria. The antimicrobial performance is attributed to a dual
mechanism: (i) controlled release of Cu2+ ions that disrupt bacterial
membrane integrity, and (ii) generation of reactive oxygen species
(ROS), which induce oxidative damage to cellular components,
including lipids, proteins, and DNA. To validate practical
applicability, the films were applied to minced pork preservation
under refrigerated conditions (4 °C). The MOF-functionalized films
effectively suppressed microbial growth (total viable counts), reduced
lipid oxidation (TBARS), and maintained meat color stability (a-
value) over 15 days of storage, compared to control samples. These
improvements are attributed to the synergistic interaction between
metal ion release and ROS-mediated oxidative stress, providing
enhanced antimicrobial efficacy. This work demonstrates a novel
strategy for integrating ROS-generating MOFs into biodegradable
polymer matrices, offering mechanistic insight into their
antimicrobial function and highlighting their potential for next-
generation active food packaging applications.

Dietary exposure assessment to lead from metal and ceramic food
contact articles Rafael Paseiro, Rafael.Cerrato@fda.hhs.gov, Sharon
Elyashiv-Barad. US FDA Human Foods Program, College Park,
Maryland The Federal Food, Drug and Cosmetic Act and
regulations established by the U.S. FDA (FDA) do not permit the use
of lead or lead-containing materials in the construction of products
intended for use in contact with food if it is reasonably expected that
lead will become a component of food as a result of its use. In
addition, all materials intended for use in the manufacturing,
packaging, or holding of human food are subject to current good
manufacturing practices as specified in Title 21 of the Code of
Federal Regulations. To determine if the level of lead in food is a
potential health concern, the FDA considers the potential exposure to
vulnerable US subpopulations, e.g., children (age 1-6 years) and
women of childbearing age (age 16-49 years), based on the
concentration of lead in the food and estimated food consumption.
The FDA has developed approaches to evaluate dietary lead exposure
from metal cookware and ceramicware. This presentation will
describe these exposure assessment approaches and summarize
exposure results from several case studies. Subsequent compliance
actions taken by the FDA in response to identifying lead in ceramic
and metal cookware will also be discussed.

Protein-based rechargeable and replaceable coatings:
antimicrobial and anti-fouling solutions for hydrophobic food-contact
surfaces Jiahan Zoul,2, joane.zou@gmail.com, Jody Wong2, Chih-
Rong Lee2, Nitin Nitin2, Gang Sun2. (1) Montana State Univ.,
Bozeman(2) Univ. of California Davis The growing concerns
regarding foodborne illnesses related to fresh produce accentuate the
necessity for innovative material solutions, particularly in surfaces
that come into close contact with food. This study introduces a
sustainable, efficient, and removable antimicrobial and antifouling
coating, ideally suited for hydrophobic food-contact surfaces such as



low-density polyethylene (LDPE). Developed through a crosslinking
reaction involving tannic acid (TA), gelatin (Gel), and soy protein
hydrolysate (SPH), these coatings exhibit proper stability in aqueous
washing solutions and effectively combat bacterial contaminations
and prevent biofilm formation. The unique surface architecture
promotes the formation of halamine structures, enhancing
antimicrobial efficacy with a rapid contact killing effect, reducing
microbial contamination by up to 5 Logl 0CFU/cm2 against both
Escherichia coli (Gram-negative) and Listeria innocua (Gram-
positive). Notably, the coatings are designed for at least five
recharging cycles under mild conditions and can be easily removed
with hot water or steam to refresh depositions. This removal process
not only conveniently aligns with existing sanitation protocols in the
fresh produce industry but also facilitates the complete eradication of
potential developed biofilms, outperforming uncoated LDPE
coupons. Overall, these coatings represent a sustainable, cost-
effective, and practical advancement in food safety and are promising
candidates for widespread adoption in food processing environments.
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Decoding diet-dependent microbial metabolites in the human gut
Ceylan Tanesl1,2, Weiming Hul, Naomi Wilson1, Elliot Friedman4,
James Lewis4,5, Gary Wu4, Kyle Bittingerl1,2,3,
bittingerk@chop.edu. (1) Div. of Gastroenterology, Hepatology, and
Nutrition, The Children's Hospital of Philadelphia, Pennsylvania(2)
Center for Microbial Medicine, The Children's Hospital of
Philadelphia, Pennsylvania(3) Dept. of Pediatrics, Univ. of
Pennsylvania Perelman School of Medicine, Pennsylvania(4)
Division of Gastroenterology and Hepatology, Univ. of Pennsylvania
Perelman School of Medicine, Philadelphia(5) Center for Clinical
Epidemiology and Biostatistics, Univ. of Pennsylvania Perelman
School of Medicine, Philadelphia The human gut microbiome
comprises a wide variety of bacteria that consume and modify dietary
chemicals to produce hundreds of metabolites that directly influence
human physiology, digestion, and health. Recently, we used
untargeted metabolomics data from a controlled feeding study of
healthy humans to generate an atlas of diet- and microbe-derived
metabolites in the human gut, identifying the range of gut metabolites
that are produced and consumed by bacteria in the gut microbiome in
the context of an omnivorous diet. Here, we extend that work by
comparing data on subjects consuming vegan and omnivore diets to
determine the impact of dietary patterns on microbial metabolite
production in the gut. We compared a group of 10 inpatient healthy
control subjects receiving a standard omnivore diet to an outpatient
group of 10 healthy control subjects consuming a freeform vegan
diet. After 5 days, subjects in both groups underwent a three-day
washout with antibiotics and polyethylene glycol to deplete gut
bacteria. By comparing pre- and post- microbiome depletion
timepoints, we identified the microbe-derived metabolites unique to
each diet group. We found substantial overlap in microbial metabolite
production between diets, but observed a difference in secondary bile
acid production. We also found gut microbiome utilization of several
amino acids and acylcarnitines to be different in subjects consuming
a vegan diet. By comparing metabolite profiles in post-depletion
samples, we were able to compare diet-dependent metabolite
concentrations in the gut without subsequent modification by the
microbiome. Here, we identified ergothionine and N-acetyltyrosine
as gut metabolite signatures of a vegan diet. Conversely, anserine and
hexose emerged as signatures of the standardized omnivore diet
group. Our results further underscore the flexibility of the human gut
microbiome in utilizing a variety of diet-derived substrates in its
complex metabolic network. This study provides a refined and
expanded atlas of diet-dependent gut metabolites, advancing our
understanding of how long-term dietary patterns shape the

biochemical output of the human gut microbiome. These findings
offer a foundation for linking diet, microbiome function, and host
health, and establish a framework for identifying metabolite
biomarkers relevant to personalized nutrition and disease risk.

Buttermilk promotes gut health through anti-inflammatory
effects in a colitis mouse model Jathya C. Karunathilakal,
jsenarat@purdue.edu, Jieun Wool,2, Dekun Chengl, Guangyi
Shenl, Christina R. Ferreira3, Weicang Wang1,2. (1) Food Science,
Purdue Univ., West Lafayette, Indiana(2) Interdepartmental Nutrition
Graduate Program, Purdue Univ., West Lafayette, Indiana(3) Bindley
Bioscience Center, Metabolite Profiling Facility, Purdue Univ., West
Lafayette, Indiana See Monday Evening Sci-Mix poster 15

Lactose: linking the health benefits of milk consumption by
adults to human health via the gut microbiome Jenni Firrman,
jenni.firrman@ars.usda.gov, Karley Mahalak, Adrienne Narrowe, Lin
Liu, Johanna Lemons. Agr. Res. Service, USDA, Wyndmoor,
Pennsylvania A unique component of milk, lactose is a disaccharide
of glucose and galactose that is consumed during adulthood as part of
a diet containing milk or dairy products. The degradation and
absorption of lactose by human cells primarily occurs in the upper
gastrointestinal tract (GIT). The residual amounts of lactose that
evade digestion will be metabolized by the resident microbial
communities and used as a source of carbon during transit through
the small intestine into the colon region. In a series of experiments,
the impact of lactose metabolism on the taxonomic structure and
metabolic output of the microbial communities within the GIT was
tested and the underappreciated role of lactose in modulating human
health via the gut microbiome was evaluated using in vitro testing of
human colonoids. Although research is still uncovering the full
benefits of an adult diet containing milk or dairy products, the results
of the present study found that lactose alters the gut microbiota, both
structurally and functionally, in a way that aligns with a positive
health outcome.

Dietary hemp seed attenuates colitis in IL-10 knockout mice via
modulation of the microbiome-immune-barrier axis Donglu Lil,
1158 75@purdue.edu, Dekun Chengl, Jieun Woo2, Jathya C.
Karunathilakal, Guangyi Shenl, Sarah E. Quinol, Lavanya
Reddivaril, Weicang Wangl. (1) Food Science, Purdue Univ.
College of Agriculture, West Lafayette, Indiana(2) Purdue Univ.,
West Lafayette, Indiana Hemp seed is a functional food with
emerging potential benefits for gut health. Previous studies
demonstrated that hemp seed alleviates colonic inflammation and
improves epithelial barrier function in dextran sulfate sodium (DSS)-
induced colitis. However, its effects in chronic inflammatory colitis
remain unclear. In this study, the effect of dietary hemp seed
supplementation was evaluated in an interleukin-10 knockout mouse
model of chronic spontaneous colitis. We found that hemp seed
supplementation attenuated body weight loss and preserved colon
length, indicating reduced disease severity. Mechanistically, we
found that hemp seed supplementation modulated the microbiome-
immune-barrier axis, characterized by altered immune cell dynamics,
improved epithelial barrier integrity, and shifted in gut microbiota
toward a more homeostatic profile. Collectively, these findings
demonstrate that hemp seed extends its protective effects from an
acute to a chronic colitis model, highlight its potential as a dietary
strategy for managing inflammatory bowel disease.

Gut microbiome and metabolite associations with fecal nitrogen
Lauri O. Byerleyl,2, Ibyerl@lsuhsc.edu, Denise M. Danos3, Karyn
M. Gallivanl, Ann M. Byerley4, Alexander W. Nguyen4,
Christopher M. Taylor5, Sabyasachi Chatterjee6, Kristin S. Ondrak]1.
(1) Sports and Health Sciences, American Public Univ. System,
Charles Town, West Virginia(2) School of Medicine, Physiology,
LSU Health New Orleans, Louisiana(3) Community Heaslth Science
& Policy, LSU Health New Orleans, Louisiana(4) School of



Medicine, LSU Health New Orleans, Louisiana(5) Microbiology and
Immunology, LSU Health New Orleans, Louisiana(6) Biochemistry,
LSU Health New Orleans, Louisiana The 2025-2030 US Dietary
Guidelines recommend protein intake up to 1.6 g/kg/day, which is
twice the Recommended Dietary Allowance. As much as 20% of the
protein we eat can reach the colon, where microbes further digest it.
A single fecal sample does not accurately reflect the total protein
consumed in the last day, though. Since protein contains nitrogen and
carbohydrates and lipids do not, it can be used as an indicator of the
amount of protein in feces. For this pilot study, we explored how
increasing protein intake may affect the gut microbiome and its
metabolites by correlating these with fecal nitrogen. We used 16S
RNA sequencing to identify bacteria, untargeted GC-MS
metabolomics to identify metabolites, and the Dumas method to
measure fecal nitrogen. Sixty-five healthy males (n=31) and females
(n=34), with an average age of 37+8 years, participated. A stool
sample was collected, and the participants' dietary intake from the
previous 24 hours was recorded using the validated ASA24 tool from
the National Cancer Institute. Dietary protein ranged from 0.03 to 3.1
g/kg/day (2 to 258 g/day). Nineteen bacteria showed a negative
correlation with fecal nitrogen content, and ten showed a positive
correlation. After false discovery rate (FDR) correction, two
remained significantly and positively correlated: the family
Barnesiellaceae and, within that family, the genus Barnesiella, which
may play a role in nitrogen recycling. Eight metabolites (L-tyrosine,
D-galactose, D-mannose, maltose, L-fucose, palmitic acid, 5,6-
dihydrouracil, D-glutamine) were negatively correlated with fecal
nitrogen, and one (D-glucose) was positively correlated. Two
metabolites were mapped to amino acid pathways, and five were
mapped to carbohydrate metabolism pathways. These metabolites'
m/z values were entered into MicrobeMASST to identify their
microbial origins, and the order to which Barnesiellaceae belongs
was among the taxa identified. Future studies are necessary to
determine the physiological significance of these findings.

Graph neural network enabled discovery of hidden enzymes
driving microbial bile acid metabolism Jordan Bisanz,
jordan.bisanz@psu.edu. Biochemistry and Molecular Biology,
Pennsylvania State Univ., Univ. Park Microbial bile acid
metabolites are essential mediators of host-microbe interactions
linked to infectious, autoimmune, and chronic diseases. However, the
full diversity of bacterial enzymes involved remain elusive beyond
well characterized model organisms. There are limited sites on the
bile acid scaffold which are microbially modified; however, the
enzymatic determinants of regio- and stereospecificity for these
enzymes remain to be determined. Taken together, these observations
render database-dependent functional annotation to be limited in
detecting highly divergent bile acid metabolizing enzymes and
predicting their activity. To enable discovery, we developed a graph
neural network model that learns from microbiome and metabolome
composition within the constraint of a biochemical pathway map to
uncover metabolically active clades. We demonstrated this approach
using both defined synthetic microbial communities (SynComs), and
human cohort samples. From these data, structural prediction and
ligand-catalytic geometry analysis identified unannotated divergent
3-alpha and 3-beta hydroxysteroid dehydrogenases (HSDHs) whose
function was experimentally validated through SynCom experiments
and heterologous expression. Newly identified HSDHs are common
in human populations and associated with chronic diseases. This
phenotype-driven framework is generalizable and scalable to other
biotransformations and represents a resource-efficient approach to
uncovering genetic determinants of microbial metabolism.

PFAS drive gut dysbiosis and antibiotic resistance Yuan Tian,
yztl 1@psu.edu. Penn State Univ., Univ. Park Per- and
polyfluoroalkyl substances PFAS are pervasive environmental
contaminants yet effects on gut microbial physiology remain poorly

understood. We show that distinct PFAS disrupt microbial
community composition and metabolism in human fecal communities
and mice selectively enriching resilient taxa such as Enterococcus.
Isolate screening revealed wide variation in PFAS resistance
including strains capable of sequestration and biotransformation.
Using Enterococcus faecium as a model system we show that PFAS
exposure increases resistance to clinically important antibiotics
promotes cell wall thickening and enhances biofilm formation.
Experimental evolution under PFAS pressure produced recurrent fabl
mutations shifting fatty acid metabolism toward unsaturated lipid
synthesis. These findings identify PFAS exposure as a previously
unrecognized selective pressure shaping antimicrobial resistance and
bacterial adaptation relevant to environmental health and disease risk
globally

Proteomic evidence of synbiotic-induced AMPK-PPARa
activation in metabolic liver dysfunction Arka Bhattacharyal,2,
arka921999@gmail.com, Karanjit Tripural,2, Mahendra Bishnoil,2,
Kanthi K. Kondepudil,2. (1) Food and Nutrition, BRIC-NABI,
Mohali, Punjab, India(2) Regional Center for Biotechnology, Mohali,
Punjab, India Metabolic dysfunction—associated steatotic liver
disease (MASLD) is driven by hepatic lipid overload, oxidative
stress, inflammation, and disruption of the gut-liver axis. Reduced
short-chain fatty acids (SCFAs) and increased intestinal permeability
exacerbate endotoxemia and metabolic injury. We investigated
whether a defined synbiotic blend (SYN) could prevent MASLD
progression by modulating gut microbial metabolism and
reprogramming hepatic energy pathways. In a Caco-2/HepG2
coculture model, bacterial blend reduced lipid accumulation, reactive
oxygen species, apoptosis, and pro-inflammatory cytokine release,
while enhancing antioxidant defense, insulin signaling, glucose
uptake, and tight junction protein expression, indicating improved
barrier integrity and metabolic function. In a preventive high-fat diet
mouse model, SYN attenuated weight gain, reduced hepatic
triglycerides, lowered serum ALT and AST, and suppressed
inflammatory cytokines. Cecal SCFA profiling showed increased
acetate and propionate with reduced formate, reflecting beneficial
microbial metabolic remodeling as well as modulation of serum and
hepatic cholesterol levels. Quantitative liver proteomics revealed
activation of hepatic energy-sensing and oxidative pathways in SYN-
treated mice. PRKAG2 and PPARa protein abundance increased,
along with key peroxisomal and mitochondrial $-oxidation enzymes,
including ACOX1, EHHADH, HADHB, and NUDT?7. Proteins
involved in fatty acid uptake and trafficking, such as SLC27A2 and
FABP1, were elevated, suggesting enhanced channeling of fatty acids
toward oxidation rather than storage. Restoration of TCA cycle
enzymes and mitochondrial respiratory chain components further
indicated improved metabolic capacity. SYN also strengthened
hepatic redox stability, with increased SOD2, PON1, GSTP1, and
selected cytochrome P450 isoforms, accompanied by reduced ER
stress and NF-kB-associated mediators. Collectively, synbiotic-
mediated gut remodeling increases SCFA production and activates
the hepatic AMPK-PPARa—peroxisomal -oxidation axis with
concurrent CYP-redox stabilization. This integrated metabolic
reprogramming restores gut—liver axis homeostasis and attenuates
lipid dysregulation and inflammatory stress in MASLD, supporting
synbiotic strategies as promising preventive interventions.

Resilient and sensitive gut microbiota could be sorted into three
subsets amid culturing fecal samples in a chemostat-based gut model
Lin Liu, linshu.liu@usda.gov, Jenni Firrman, Karley K. Mahalak,
Addrienne B. Narrowe. USDA-ARS-ERRC, Wyndmoor,
Pennsylvania A stable gut microbial community (SGMC) created by
culturing fecal samples in a chemostat-based gut model is a
physiologically relevant, reproducible tool for ecological research on
gut microbiome. But how well the created SGMC mimics the in vivo
system is unknown. This was addressed using DNA sequencing data



from two batch culture systems. In both systems, it was demonstrated
that the taxa present in the fecal inoculum consisted of two types,
resilient or sensitive, according to their response to environmental
factors involved in culturing. Overall, the taxa in these experiments
can be summarized as shared, emerged, and lost three subsets.
Species of the shared subset could be detected in both the fecal
samples and resultant SGMC; species of the emerged subset could be
detected in SGMC, but not from the fecal samples; and species of the
lost subset could be detected in fecal samples, but not in the SGMC.
The shared subset and the emerged subset consisted of resilient
species, together constituting a SGMC, which was suitable for long-
term, ecological research. In contrast, species of the lost subset were
sensitive to the new environmental conditions and were missing from
the SGMC; however, those taxa harbor host-specific signatures,
providing insights into drug development. The taxonomic
differentiation between the three subsets revealed the community
shift and metabolic profile along with SGMC formation, could serve
as a diagnosis for the extent by which the SGMC mimics or differs
from the actual ecosystem in vivo or from the donor’s fecal samples.

Characterizing the microbial taxa responsible for progressive
development of p-cresol production in human infants Rui Sul,
su000197@umn.edu, Suzie Hoops2,3, Islam Mabroukl, Jeffrey S.
Gerber4,5, Sagori Mukhopadhyay6,5, Karen Puopolo6,5, Dan
Knights2,3, Chi Chenl. (1) Food. Sci. and Nutr., Univ. of Minnesota
Twin Cities, Minneapolis(2) Computer Science & Engineering, Univ.
of Minnesota Twin Cities, Minneapolis(3) Biotechnology Institute,
Univ. of Minnesota Twin Cities, Minneapolis(4) Division of
Infectious Diseases, Children’s Hospital of Philadelphia,
Pennsylvania(5) Pediatrics, Univ. of Pennsylvania Perelman School
of Medicine, Philadelphia(6) Newborn Care, Children’s Hospital of
Philadelphia, Pennsylvania Objectives: Gradual maturation of gut
microbiota in human infants is accompanied by the postnatal
development of diverse microbial metabolic activities. Among them,
short-chain fatty acids (SCFA) and bile acids (BA) have been
extensively characterized, while microbial metabolism of aromatic
amino acids (AAA) remains inadequately defined. Among the AAA-
derived microbial metabolites, p-cresol was implicated in renal
disease, diabetes, and neurodevelopmental disorders. This study
aimed to characterize the longitudinal trajectory of AAA
fermentation, especially p-cresol, in early infancy as well as the key
microbial and enzymatic contributors. Methods: Fecal samples (n =
250) were collected from 138 healthy infants at 1, 4, 12, and 24
weeks of age. The fecal metabolome and microbial metabolites were
characterized by quantitative liquid chromatography—mass
spectrometry analysis. Shotgun metagenomic sequencing was
performed to profile the microbiome and define the microbial
enzymes in AAA fermentation. The time-dependent variances of
metabolites and microbial taxa were examined by multivariate
modeling. Spearman correlation and random forest analysis were
used to explore the relation between metabolites, microbial taxa, and
enzymes. Results: AAA-derived metabolites, including p-cresol, 4-
hydroxyphenylacetic acid (HPAA), phenylacetic acid (PAA), and 4-
hydroxyphenyllactic acid (HPLA), were key contributors to the
temporal changes of the fecal metabolome, with a more delayed
profile of progressive increase than SCFAs and amino acids. The
production of p-cresol only occurred in 15 subjects. Correlation
analyses revealed that HPAA decarboxylase from Flavonifractor
plautii, Clostridioides difficile, and multiple Clostridium species was
an enzymatic marker correlated with multiple AAA metabolites.
Clostridioides difficile and Flavonifractor plautii were further ranked
as the top two predictive species for p-cresol production among all
identified microbial species. Conclusion: The AAA metabolism in
early infancy, especially p-cresol production, was driven by the taxa
containing HPAA decarboxylase, particularly Flavonifractor plautii
and Clostridioides difficile, which could be used as potential targets

for pre- and pro-biotic interventions to modify microbial AAA
metabolism.

Strategies for Advancing Food Packaging Technology and Safety

FDA’s regulatory framework for recycled plastics in food
packaging Stevie Steele, Stevie.walters@fda.hhs.gov.
HFP/OFCSDSI/OPMAS/DFCS, U.S. FDA, College Park, Maryland
The use of recycled plastics in food packaging presents unique
regulatory challenges that balance sustainability goals with food
safety requirements. The U.S. FDA (FDA) has established a
comprehensive framework to evaluate recycled plastics for food
contact applications, with particular emphasis on chemistry
considerations and potential chemical contaminant migration. This
presentation will provide an overview of FDA's regulatory approach
to recycled plastics in food packaging. FDA's framework addresses
two primary safety concerns: ensuring compliance with existing food
additive authorizations and preventing unacceptable levels of
chemical contamination. The agency distinguishes between three
recycling processes, each presenting distinct safety considerations:
primary, secondary, and tertiary. A central element of FDA's
approach is the requirement that recycled plastics maintain "suitable
purity" for their intended use, with chemical contaminants limited to
levels that pose negligible risk to consumers. FDA has established a
dietary concentration threshold of 0.5 ppb (equivalent to an estimated
daily intake of 1.5 pg/p/d) for contaminants migrating from recycled
plastics into food, applying the same scientific analysis that supports
the agency's Threshold of Regulation (TOR) approach for food
additives. The presentation will detail the No Objection Letter (NOL)
process and the FDA's surrogate contaminant testing protocol which
uses representative chemicals with varying properties to evaluate
recycling process efficacy in a worst-case scenario. Current
challenges will be addressed including the dramatic increase in
submissions, polymer-specific considerations, and the need for
additional data on contamination levels and non-food packaging to
safely expand feedstock sources while meeting growing demand for
recycled content.

On improving the estimates of chemical migrations from recycled
polyethylene terephthalate James Huang, jhpolymer@gmail.com.
The Coca Cola Company, Atlanta, Georgia Of all the post-consumer
plastics collected for recycling, recycled PET (tPET) predominates in
terms of collection rate, recyclability, and recycled content.
Processing technologies that can transform post-consumer recyclable
PET (PCR-PET) into food-grade recycled PET (FG-rPET) have been
validated principally by two risk assessors: the US FDA (US FDA)
and the European Food Safety Authority. While there are many
similarities between the two assessors' approaches in terms of the
validation protocol (i.e. challenging the critical decontamination step
via surrogate chemicals of different polarity and volatility),
differences exist in the risk assessment approaches on not only on
toxicology but also chemistry. Specifically, US FDA assumes that
substances would migrate into the foodstuffs at 100% while applying
exposure-based consumption adjustments, while EFSA recognizes
that migration would vary with time and temperature, and the extent
can be estimated by migration modeling and rectified by one or two
correction factors. The incongruence devised by the two leading risk
assessors has confounded efforts to harmonize safety requirements
across jurisdictions. It is the purpose of this presentation is to
consider possible refinements to the diffusion kinetics based on the
available public data and propose a more realistic approach to
improve safety assessment.

Degassing and deodorization of recycled HDPE for food-contact
applications: Balancing contaminant removal and polymer stability
Victor Sanfins Ceconl, victorcecon@gmail.com, Paolo Mella2,
Benjamin Rodriguez-Hernandez3, Katharina E. Elsas3, Sander
Willems2. (1) Cincinnati Technology Center, LyondellBasell



Industries Holdings NV, Cincinnati, Ohio(2) Ferrara Technology
Center, LyondellBasell Industries Holdings NV, Ferrara, Italy(3)
Frankfurt Technology Center, LyondellBasell Industries Holdings
NV, Frankfurt, Germany As the drive for sustainability increases the
use of post-consumer recycled plastics in food packaging, ensuring
these materials meet stringent safety and regulatory standards is
essential. This study evaluates multiple degassing and deodorization
processes for decontaminating recycled high-density polyethylene
(rHDPE) resins intended for food-contact applications. rtHDPE was
intentionally spiked with a surrogate contaminant cocktail, as used in
typical U.S. FDA challenge tests, to simulate worst-case
contamination scenarios. The contaminated material was
subsequently treated using several industrial-scale decontamination
approaches, including melt-phase vacuum degassing during extrusion
and solid-phase thermal deodorization. Key performance indicators
included residual levels of volatile and non-volatile surrogate
compounds, including intentionally and non-intentionally added
substances (IAS/NIAS), used to assess contaminant removal
efficiency, as well as changes in rheological properties as indicators
of polymer stability. The results revealed significant differences
among technologies. Several processes accomplished the near-total
elimination of volatile surrogates and achieved significant reduction
of non-volatile contaminants to minimal concentrations. However,
the most aggressive treatments also induced measurable polymer
degradation, with potential implications for material performance. In
contrast, less aggressive decontamination approaches better preserved
polymer properties but resulted in higher residual levels of some low-
volatility surrogates, with the non-volatile non-polar substances being
the most challenging to remove. These findings highlight a critical
trade-off between maximizing contaminant removal and maintaining
polymer stability. The presentation will discuss the technical
implications of these outcomes, offering insights into how recycled
polymer decontamination processes can be optimized to ensure food
packaging safety without significantly compromising the polymer
properties of recycled materials.

]

Upcycling insect biomass: Sustainable extraction of chitosan for
food packaging films Andrea Fachinl,2,3, andrea.fachin@unimi.it,
Daniele Carullo2, Tommaso Bellesia2, Matteo Gennaro2, Stefano
Farris2. (1) Univ. degli Studi di Torino, Turin, Piedmont, Italy(2)
Univ. degli Studi di Milano, Milan, Lombardy, Italy(3) Michigan
State Univ., East Lansing The widespread use of conventional
plastics in food packaging creates significant environmental and
recycling challenges, mainly because multilayer structures are
required to compensate for their poor gas-barrier properties. To
simultaneously replace fossil resources and enable biological
recovery at the end of life, the development of biobased,
biodegradable polymers is gaining significant momentum. While
chitosan is traditionally derived from crustaceans, insect residues
represent a highly promising and underused alternative. This research
examines extracting chitosan from four different insect biomasses,
specifically the exuviae and adults of Hermetia illucens and the
exuviae and larvae of Tenebrio molitor, and thoroughly evaluates the
resulting chitosan films for food packaging applications. A
standardized, multi-step extraction process was systematically
applied to all biological materials. The pretreated biomasses
underwent carefully controlled demineralization and deproteinization
steps to isolate intermediate chitin, which was then deacetylated to
produce the final chitosan polymer. Using this uniform method,
extraction efficiency was found to depend heavily on the raw
material. The highest yields of chitosan were obtained from the
exuviae of T. molitor (7.0%) and H. illucens (6.2%), significantly
surpassing the larval (2.9%) and adult (3.8%) stages.
Physicochemical characterizations, including Fourier transform
infrared spectroscopy, X-ray diffraction, and scanning electron
microscopy, confirmed the successful deacetylation of a-chitin,
closely matching commercial standards derived from shrimp.

Additionally, morphological imaging revealed unique structural
arrangements depending on the source. T. molitor chitin showed a
layered structure with micropores and nanopores, while H. illucens
exhibited a fibrous honeycomb organization. Biodegradable films,
approximately 13 to 14 pm thick, were produced via solvent casting
from a dilute aqueous acetic acid solution. These films were uniform
and flexible, with moderate transparency, weak UV shielding, and
exceptionally low haze (below 3%). Most notably, the films
demonstrated excellent oxygen barrier properties, with oxygen
transmission rates consistently below 0.5 cm3 m2 day-1 at 23 °C and
0% relative humidity. These results support the potential of specific
insect biomasses to tailor biopolymer properties, providing a viable,
circular solution for next-generation sustainable packaging.

Waterborne emulsion technology for recyclable, biodegradable
paper-based food packaging Ajmir Khan, ajmirkhan33@yahoo.com,
Muhammad Rabnawaz. School of Packaging, Michigan State Univ.,
East Lansing We have developed a ready-to-use water-based
coating formulation based on vinyl alkanoates emulsions, designed
specifically for applications used in food packaging industry. This
product is intended to be directly supplied to paper converters or
packaging manufacturers who produce items such as paper cups,
plates, wrappers, takeout containers, and coated corrugated boxes for
fruits & veggie. These sectors will integrate our coating emulsion or
formulation into their existing paper-coating lines, with minimal
process modifications. This technology can be used as a replacement
for traditional polyethylene (PE)-, wax-, PFAS-, polyester, and
acrylic-coated paper.

Plant-derived compostable fresh produce price-look-up labels
Mariia Usiichukl, Liying Wei2, Ayda Dadras1, Bohdan Zdyrko3,
Igor A. Luzinov2, Andriy S. Voronovl,
andrejvoronov(@hotmail.com. (1) Coatings and Polymeric Materials,
North Dakota State Univ., Fargo(2) Clemson Univ., Clemson, South
Carolina(3) Tetramer Technologies LLC, Pendleton, South Carolina
Produce price-look-up labels (PLUs) are important for product
inventory control, traceability and pricing. Typically, PLUs are
multilayered materials consisting of top layer (face stock), adhesive
layer, ink and non-adhesive backing. Usually, large fraction of PLUs
stays with fresh produce waste, when it is placed in compost for
organics recycling. Since most currently used labels are non-
compostable, this contaminates the organics recycling process,
adversely impacting the finished compost's quality and value. Several
countries that are key markets for U.S. agricultural exports have
recently passed legislation requiring PLUs on fresh produce to be
certified as home-compostable. In other words, the labels applied to
fresh fruits and vegetables must be made from materials that can
break down in home composting systems. In this group, we
established a synthetic platform for plant oil-based acrylic monomers
(POBMs), based on a one-step transesterification of oil triglycerides
mixtures with N-(hydroxyethyl)acrylamide. This route has been
applied to a wide range of oils (soybean, high oleic soybean, olive,
canola, camelina, corn, sunflower, linseed, babassu, etc.), enabling
systematic variation of POBMs chemical composition. Varying plant
oil origin (triglycerides mixtures fatty acid composition) has been
shown to be a powerful tool to tune thermomechanical properties and
mechanical performance of the resulting polymeric materials. In this
study, we use different POBMs in synthesis of PLUs face stock and
PSA materials to further design plant-derived compostable label
prototypes. To provide face stock durability, babassu oil-based
acrylic monomer (BOBM), Tg poly(BOBM)=—310C (side chains),
~330C, (backbone), was combined in chain copolymerization with
isobornyl methacrylate IBOMA), Tg poly(IBOMA)=1330C. To
facilitate PSAs tackiness and cohesive strength, chain
copolymerization of soft high oleic soybean oil-based acrylic
monomer (HOSBM) and 2-ethylhexyl acrylate (EHA) with rigid
isobornyl acrylate (IBOA) was performed. A series of binary and



ternary copolymers was synthesized using bulk and emulsion
processes to identify face stock and PSA candidates suitable for label
prototyping, followed by the resulted materials mechanical, adhesion
and compostability characterization.

From enzyme protection to spoilage sensing: Vapor-deposited
functional polymers at food interfaces Huida Duanl, Junxing
Chen2, Ze Zong3, Felicia Fianul, Wei Zhou3, Wei Sun2, Yifan
Chengl, yifancheng@vt.edu. (1) Food Sci. and Tech., Virginia
Polytechnic Institute and State Univ., Blacksburg (2) Biochemistry,
Virginia Polytechnic Institute and State Univ., Blacksburg(3)
Electrical & Computer Engineering, Virginia Polytechnic Institute
and State Univ., Blacksburg Food interfaces present dynamic
chemical and biological environments where smart materials are
emerging as tools to drive biomanufacturing and detect early signs of
food deterioration. This talk highlights some early attempts in my
research group at leveraging a vapor-deposited polymer platform,
namely initiated chemical vapor deposition (iCVD), to create smart
materials through all-dry, solvent-free interfacial engineering. First,
we show how iCVD can create nanometer-thick reactive polymer
coatings that tailor enzyme microenvironments at solid surfaces.
Using immobilized -galactosidase (lactase) as a model, cationic
polymer networks were designed to locally buffer acidity and
preserve catalytic turnover under otherwise deactivating conditions,
demonstrating how vapor-deposited films can transform immobilized
enzyme performance without altering the bulk substrate. Second,
drawing on antibody-antigen binding specificity and molecularly
imprinting principles, we propose the concept of vapor-imprinted
polymers, which selectively concentrate trace spoilage volatiles at
ppb levels. As a proof-of-concept, we engineer these materials to
recognize target gas, acetoin, associated with early poultry meat
degradation, enabling amplified detection signals at ppb level and
improved selectivity in mixed headspaces. Together, these two case
studies establish a unifying concept: vapor-deposited active and
intelligent polymers can be programmed at food-contact interfaces to
both modulate enzyme function and sense trace volatile change.
Remaining challenges, particularly cost and manufacturing scale-up,
along with potential solutions, will also be discussed.

Environmentally friendly ethanol emitter to reduce decay in
packaged strawberries Purva Khulel, Carola Nicosia2, Guanqi Lu3,
Argus Cezar da Rocha Netol, Randolph Beaudry4, Qiang Wangl,
Eva Almenarl, ealmenar@msu.edu. (1) School of Packaging,
Michigan State Univ., East Lansing(2) Univ. degli Studi di Modena e
Reggio Emilia Dipartimento di Scienze della Vita, Modena, Emilia-
Romagna, Italy(3) College of Agriculture and Natural Resources
Statistical Consulting Center, Michigan State Univ., East Lansing(4)
Dept. of Horticulture, Michigan State Univ., East Lansing Ethanol
emitters often consisting of a microperforated petroleum-based sachet
filled with silica dioxide have been used as packaging inserts to
prevent the growth of postharvest diseases, thereby extending
produce shelf life. Due to the current shift toward sustainability and
public health concerns, bio-based, biodegradable, and non-toxic
materials are desired in packaging. This study aimed to develop a
more environmentally friendly ethanol emitter consisting of ethanol-
releasing shellac-coated bagasse paperboard and validate its
effectiveness against fungal growth in packaged strawberries.
Bagasse paperboard coated with single to multiple layers of shellac
with trapped ethanol were developed using the bar coating technique
and assessed for ethanol release using gas chromatography for
screening. The in-vitro effectiveness assessment of the paper-based
ethanol emitter was performed using two main postharvest
pathogens, gray mold (Botrytis cinerea) and blue mold (Penicillium
spp.), grew on Petri dishes within bioassay systems with and without
the emitter for 7 days at 23 degrees C. The best-performing emitter,
with an ethanol release of up to 176 pL/L per cm2 of paperboard via
first-order release kinetics reduced the growth of Botrytis cinerea by

> 98% for 7 days and Penicillium spp. by 50% for 4 days inside the
bioassay systems. A 5-day shelf-life study of strawberries, infected
with Botrytis cinerea and stored in sealed plastic packages on bagasse
paperboard, showed decay was reduced by 30% when the bagasse
paperboard had the shellac coating (71-266 pL ethanol/L air). The
emitter also delayed strawberry darkening (p < 0.05) and had no
effect (p > 0.05) on strawberry respiration, transpiration, and
firmness. The above shows that the developed ethanol-emitting
shellac-coated bagasse paperboard can preserve the freshness of
packaged strawberries. This study demonstrates the potential of a bio-
based, biodegradable, and non-toxic ethanol emitter on extending the
shelf life of strawberries and, most likely other food products.

Investigation into the presence of alkaloids in Areca catechu
based single use food-contact articles (FCA) John Mangrum,
john.mangrum@fda.hhs.gov. Office of Chemistry and
Toxicology/Division of Analytical Chemistry/Method Development
Branch, US FDA Human Foods Program, College Park, Maryland
As the move away from single-use plastic-based food contact
materials increases, alternative solutions that offer an eco-friendly
choice are on the rise. One such approach has been the construction
of dinnerware derived from the fallen sheaths of the Areca catechu
palm. This increases biodegradability and reduces landfill waste by
being completely compostable without any additional processing.
The seeds of Areca catechu palm, commonly referred to as the betel
nut, are known to contain high concentrations of four toxic alkaloids
as described by the International Agency for Cancer Research
(IARC): arecoline, guvacoline, areciadine, and guvacine. A migration
method was developed to quantify the four alkaloids from Areca
catechu dinnerware into a food simulant using a single-sided
MigraCell™ migration cell with targeted liquid chromatography-
tandem mass spectrometry (LC-MS/MS). Experimental procedures
were optimized to limit the potential for the simulant to fully
penetrate the plate material, as prolonged exposure of a liquid
simulant to a dry, porous, palm leaf plate resulted in significant
uptake of the simulant and leakage. The concentrations from the one-
sided migration into simulant across the five manufacturers sampled
in the experiment ranged from 1.1 pg/in2 to 18.7 pg/in2 for
arecaidine with an average of 4.5 + 3.4 ng/in2. Guvacine was found
to range from 0.1 pg/in2 to 1.6 pg/in2, with an average of 0.8 £ 0.5
pg/in2. Arecoline and guvacoline were detected but were below the
LOQ. Tests were also conducted to determine the effect of
microwave heating on migration concentrations. Palm leaf bowls
were heated using a 1000W microwave for one minute resulting in
quantifiable amounts of alkaloids which increased approximately
three-fold after 20 minutes of exposure to heated simulant.

Functionalization of cellulose nanofibril films using unmodified
and esterified lignin nanoparticle coatings for food packaging
Mostafa Rohil, mostafarohi64@gmail.com, Douglas W. Bousfield2,
Mehdi Tajvidil,3, mehdi.tajvidi@maine.edu. (1) Laboratory of
Renewable Nanomaterials, School of Forest Resources, Univ. of
Maine, Orono(2) Chemical Engineering, University of Maine,
Orono(3) Advanced Structures and Composites Center, Univ. of
Maine, Orono Currently, most of the food packaging films are
produced by fossil-based polymers, which are not environmentally
sustainable and biodegradable. Therefore, there is an urgent need to
find sustainable alternatives to replace these conventional plastics and
mitigate their environmental and health effects on humans and other
creatures. Recently, biorenewable polymers such as cellulose
nanofibrils (CNFs) and lignin have attracted the attention of scientists
in academia and industry due to their distinctive characteristics, like
biodegradability and sustainability compared to traditional plastics or
polymers, and inherent binder and barrier properties. One major
hurdle, however, is their low water resistance, leading to the loss of
barrier performance. In this study, low molecular weight lignin
obtained by fractionation with acetone was converted to lignin



nanoparticles (LNPs). The obtained unmodified LNPs (U-LNPs) and
esterified ones (M-LNPs) were coated at different coating weights on
CNF films as a substrate to evaluate their effect on the mechanical
and barrier properties of CNF films. The results indicated that the
esterification reaction to make LNPs hydrophobic was done
successfully. In addition, the barrier properties significantly improved
when U and M- LNPs were coated on CNF films, the mechanical
properties such Young’s modulus, significantly increased compared
to pure CNF films from 2294 MPa to 5237 MPa for 10 GSM coated
M- LNPs. However, the tensile strength decreased from 120 MPa for
pure CNF film to 74 MPa for 10 GSM U-LNPs, but this is still high
enough for packaging applications. The best barrier properties were
obtained for 10 and 20 GSM coating weight of M and U- LNPs, with
water vapor transmission rate (WVTR) and oxygen transmission rate
(OTR) of 114 g/m2.day and 6.6 cc/m2.day (measured at 80% RH),
respectively. These findings depict that the coatings of U and M-
LNPs have a positive effect on improving the barrier properties of
pure CNF films, which can be considered as a practical strategy to
fabricate biodegradable films with superior barrier performance and
acceptable mechanical properties for food packaging applications.

In situ high-throughput fabrication of micro/nanofibrous
coatings for deep learning-enabled intelligent food packaging See
Monday Evening Sci-Mix poster 25
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Detect, identify, destroy: A sustainable nanotechnology
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Opioid and cannabinoid pathways mediate competing sensory
inputs in feeding behavior of Caenorhabditis elegans Aaron T. Kim,
aaronkim@umass.edu, Zixuan Teng, Alissa A. Nolden, Yeonhwa
Park. Food Science, Univ. of Massachusetts Amherst Food choice
behavior involves integrating hedonic and aversive signals via
conserved pathways, including opioid and cannabinoid signaling.
These signaling pathways regulate reward perception and appetite,
thereby making them key to sensory-driven changes in feeding. This
study used a food preference assay in Caenorhabditis elegans, a
tractable in vivo model for investigating how these competing signals
affect feeding decisions. The goal of the study was to understand the
pathways evoked by chemesthethic stimuli and to explore how
bioactive compounds modulate these adverse stimuli. Treatment of
capsaicin, a stimulant associated with oral burning sensations,
decreased the preference index in an npr-17- and npr-19-dependent
manner, which are homologs of opioid and cannabinoid receptors,
respectively, in C. elegans. In contrast, a hop-based botanical
formulation increased the preference index in wild-type worms,
which was abolished in npr-17 and npr-19 mutants, but restored in
humanized C. elegans carrying human p-opioid receptor or
cannabinoid receptor 1. Two hop-derived compounds were further
tested. Myrcene increased the preference index in an npr-17- and npr-
19-dependent manner, whereas o-humulene increased the preference
index but showed selective dependence on opioid signaling.
Simultaneous treatment with capsaicin abolished the effects of hop
extract, myrcene, or a-humulene. This functional antagonism
suggests that hedonic and aversive signals converge on shared neural
circuits and compete to regulate feeding behavior. This study
provides mechanistic insight into how the response to capsaicin can
be mitigated by bioactives, and establishes C. elegans as a potentially
scalable and highly translatable platform by using strains carrying
human genes for screening compounds to alleviate sensory-driven

feeding disruptions, such as Burning Mouth Syndrome, which is a
chronic oral pain condition characterized by persistent burning
sensations that affect food perception and feeding.

Effect of potassium supplementation on the yield and aroma
quality of culinary ginger (Zingiber officinale Roscoe) Kriti Jhal,
Kjha2@pvols.utk.edu, Ngan Nguyenl, Thien Nguyenl, Sarah
Graham?2, Mitchell Richmond2, John P. Munafol. (1) Dept. of Food
Science, The Univ. of Tennessee Knoxville Inst. of Agriculture(2)
Dept. of Plant Sciences, The Univ. of Tennessee Knoxville Inst. of
Agriculture Culinary ginger (Zingiber officinale Roscoe) is a
perennial flowering plant cultivated primarily for its fleshy rhizome,
a widely used spice in cuisines worldwide. Ginger flavoring is
commercially important, with applications in ready-to-eat foods,
sauces, and beverages, including non-alcoholic drinks. The rhizomes
are used both fresh and dried. Traditionally grown in tropical regions,
culinary ginger is increasingly cultivated as a specialty crop in the
American Southeast. Optimizing both yield and aroma quality is
essential for enhancing market value; however, the effects of
potassium supplementation on these parameters remain poorly
understood, representing a significant knowledge gap. To address this
gap, this multiyear study evaluated the influence of potassium
supplementation on ginger yield and aroma quality under Tennessee
growing conditions. Field trials were conducted using two potassium
sources, muriate of potash (MOP) and sulfate of potash (SOP),
applied at 0x, 1x, and 2x rates. Odor-active compounds were
analyzed using gas chromatography—mass spectrometry (GC-MS)
and quantitated using stable isotope dilution assays (SIDA). The
results demonstrated that potassium supplementation significantly
increased yield, with responses varying by source. For MOP, a
statistically significant yield increase was observed between 0x and
1x application rates, with no further significant changes between 1x
and 2x. In contrast, SOP treatment showed no significant yield
differences across application rates. No significant differences were
observed in the concentrations of odor-active compounds, including
1,8-cineole (eucalyptus), B-myrcene (terpene), geranial (citrus),
linalool (floral, citrus), B-citronellol (floral), and bornyl acetate
(earthy, fruity). These results suggest that potassium supplementation
may improve yield without significantly affecting aroma-related
compound profiles in culinary ginger grown under protected, non-
tropical conditions, providing practical guidance for specialty crop
producers.

Identification of odor-active compounds in silver lance dwarf
ginger (Alpinia pumila) rhizomes Ngan Nguyen,
nnguye49@vols.utk.edu, Thien Nguyen, Kriti Jha, John P. Munafo.
Food Science, The Univ. of Tennessee Knoxville Inst. of Agriculture
Alpinia pumila Hook. F., commonly known as silver lance dwarf
ginger, is a perennial plant in the genus Alpinia, the largest genus in
the Zingiberaceae family. Native to southern China and Vietnam, it is
grown in many tropical and subtropical regions worldwide. The plant
is distinguished by broad silver streaks on its foliage and narrow,
pointed leaves, which give rise to its common name. It is often
cultivated as an ornamental plant because of its attractive flowers. In
addition, both its leaves and rhizomes are valued for culinary use as a
spice because of their pungent taste and distinct aroma. Similar to
other Alpinia species, this plant has been used in folk remedies,
especially for the treatment of traumatic injuries. Despite the
ornamental, culinary, and medicinal popularity of this species, little is
known about the odorants responsible for its pleasant aroma. To
address this knowledge gap, this study aimed to characterize the
odorants of silver lance dwarf ginger rhizomes using solvent-assisted
flavor evaporation (SAFE) and gas chromatography—mass
spectrometry (GC-MS). Aroma extract dilution analysis (AEDA)
was conducted employing gas chromatography—olfactometry (GC-O)
to identify the odorants and determine their flavor dilution (FD)
factors. Several notable odorants were identified, including o-pinene



(pine), camphene (camphorous), 1,8-cineole (eucalyptus), fenchyl
acetate (earthy, fruity), camphor (herbaceous), linalool (floral, citrus),
and fenchol (earthy). This study provides the first insight into the
aroma chemistry of silver lance dwarf ginger rhizomes and
establishes a foundation for further quantitative and sensory analysis
of this species, highlighting its potential use as a flavor and fragrance
ingredient in a variety of foods and other

Supramolecular coacervates promote diabetic wound healing by
restoring macrophage efferocytosis via AMPK-mediated metabolic
reprogramming Wu Yi, wz.yi@qq.com, Daxi Ren. Zhejiang Univ.,
HangZhou, China Diabetic wound chronicity is driven by an
immunometabolic deadlock where macrophages fail to transition
from a pro-inflammatory to a reparative state. Here, we present a
supramolecular strategy to break this impasse using a bio-coacervate
assembled via liquid-liquid phase separation (LLPS) of Major Royal
Jelly Protein 1 (MRJP1) and tannic acid. We developed a self-gelling
powder (RJTP) that possesses robust tissue adhesion, rapid
hemostasis, and long-term stability. Mechanistically, we demonstrate
that MRJP1 revitalizes macrophage energetics by driving a metabolic
shift from glycolysis to mitochondrial oxidative phosphorylation via
the AMPK pathway, thereby fueling the energy-demanding process
of efferocytosis. Most notably, single-cell RNA sequencing reveals
that RJTP treatment fundamentally remodels the wound ecosystem
by inducing a previously undefined macrophage subpopulation,
termed "RJTP-induced Repair Macrophages" (RIRMs). These
RIRMs are characterized by hyper-activated AMPK signaling and
enhanced efferocytic capacity, serving as a functional hub to resolve
inflammation and orchestrate downstream angiogenesis and collagen
deposition. By coupling supramolecular engineering with
immunometabolic reprogramming to generate pro-regenerative
RIRMs, our work offers a mechanism-driven therapeutic platform for
the effective management of refractory diabetic wounds.

Interactions between proteins and partial acylglycerols at oil-
water and air-water interfaces of partially crystalline emulsions:
Interfacial structure, adsorption, and foaming behavior Pengkai Xie,
xiepk@stu2023.jnu.edu.cn. China-Malaysia Belt and Road Joint
Laboratory on Oil Processing and Safety, Jinan Univ., Guangzhou,
Guangdong, China This study developed and elucidated a
mechanism by which milk protein-lipid interactions at both the oil-
water (O/W) and air—water (A/W) interfaces govern the stability of
partially crystalline emulsions (PCEs) and their foams. At the O/W
interface, compared with conventional triacylglycerol (TAG)-based
PCEs formulated with palm kernel stearin (PKST) as the crystallizing
fat, fat crystals of partial acylglycerols in the diacylglycerol (DAG)
form increased interfacial polarity and strengthened hydrogen-
bonding and hydrophobic interactions with adsorbed milk proteins,
thereby modulating surface potential and reducing Brownian motion,
which in turn enhanced the long-term emulsion storage stability.
QCM-D corroborated at the microscale that DAG-based fat crystals,
upon tight association with milk proteins, increase the viscoelasticity
of the interfacial membrane. Building on this, the consequences of
milk protein—lipid interactions at the A/W interface during the foam-
formation stage were further evaluated. Bubble-dynamics
experiments indicated that DAG—protein co-adsorption accelerates
film formation and yields cooperative films with lower interfacial
tension and higher elasticity. Concomitantly, DAG-type fat crystals
markedly reduce bubble—crystal adhesion, facilitating rapid bubble
encapsulation, slowing bubble escape, and increasing gas hold-up,
thereby improving foamability and foam stability. Whipping-kinetics
analyses and cryo-SEM consistently substantiated that DAG—protein
interactions favor the rapid establishment and robustness of A/W
interfacial membranes. Notably, even at identical solid fat content
(SFC), altering the fat-crystal type profoundly changes the O/W and
A/W behaviors of PCEs. Taken together, these findings delineate an
interfacial-engineering strategy that modulates protein—lipid

interactions to control the formation and stability of emulsions and
foams, offering guidance for the development of clean-label, high-
performance PCEs with reduced saturated fat.

Wax chemistry and concentration govern oleogel structuring: A
comparative study of novel Idesia polycarpa Maxim. wax with rice
bran wax and beeswax Ying Ye, yeying202601@163.com. Guiyang
Univ., Guiyang, China Ideasia polycarpa Maxim. oil (IPMO) by-
products are rich in wax; however, research on their physicochemical
properties and applications is limited. This study compared the
physicochemical properties of I. polycarpa Maxim wax (IPMW), rice
bran wax (RBW), and beeswax (BW) and applied them to the
formation of oleogels. Physicochemical characterization results
showed that IPMW had a purity of 95.87%, which was significantly
higher than that of BW. Its acid value (6.48 mg/g) and saponification
value (84.15 mg/kg) were significantly higher than those of RBW.
Additionally, IPMW exhibited better thermal stability than RBW and
BW. Analysis of oleogel properties revealed that IPMW required a
higher wax addition level (up to 12%) to form a stable oleogel
compared to IPMW. At 21% wax addition, IPMW formed a
structurally compact oleogel with an oil-binding capacity of 98%.
These findings indicate that IPMW has potential as a plant-based
material for structuring edible oils, offering new insights into the
development of sustainable fat alternatives.

Valorization of mango kernel fat through refining and gelation:
A structured oil system for bioactive delivery and fat replacement
Yuanyang Song, songyuanyang7818@163.com, Zhaoxian Huang.
Hainan Univ., Haikou, Hainan Sheng, China This study achieved
the high-value utilization of mango by-products and provides
valuable insights for the development of oil-based products with
enhanced added value. Mango kernel fat (MKF) was first extracted
from mango kernels, and MKF with different melting points was
subsequently obtained through refining and fractionation processes.
The high-melting-point fraction of MKF can be directly used as a
cocoa butter substitute. Meanwhile, the low-melting-point MKF,
combined with glycerol monostearate (GMS) as a gelling agent,
forms gel products via direct gelation, which can also function as a
cocoa butter substitute. The resulting gel-based chocolate exhibited
crystallinity (44.13%) and textural properties comparable to those of
conventional cocoa butter chocolate, while demonstrating superior
resistance to fat blooming. Crystallization kinetics analysis revealed
that both gel chocolate and cocoa butter chocolate displayed similar
crystallization rates during storage, characterized by instantaneous
nucleation and spherical crystal growth. Using MKF as the primary
component and soy protein as an auxiliary material, a food-grade
oleogel with high digestibility and delivery capacity was successfully
prepared through an emulsion-template method. Comprehensive
characterization demonstrated that the oleogel maintained an
excellent cross-linked network structure even at high oil phase
contents (>96%). In vitro digestion experiments showed that the
oleogel achieved an astaxanthin encapsulation efficiency of 97%.
After digestion, the digestibility and bioavailability reached 57.84%
and 44.51%, respectively. This study elucidates the mechanisms of
gelation techniques in lipid product processing and provides
innovative strategies for the development of lipid substitutes and
bioactive compound delivery systems.

Antitussive effects of pear (Pyrus spp.) soups: Network
pharmacology and experimental validation of anti-inflammatory
mechanisms via PI3K/AKT and Ras/MAPK pathways Na Mao,
maona626(@sina.com. HebeiAgricultural Univ., Baoding, Hebei,
China The antitussive effect and underlying mechanism of different
pear (Pyrus spp.) soups were explored in the study to clarify the
relationship among bioactivecomponents, targets and pathways
against cough inflammation using cellular assay assisted with
network pharmacology and molecular docking. Results showed that
all soups boiled using Xuehua, An and Ya pear significantly



downregulated the expression of proinflammatory factors. However,
Xuehua and An pears after 3 hours boiling had higher
antiinflammation activities than other groups. Totally, 10 bioactive
components and 110 targets were identified by constructing the
component-diseasetarget network. AKT, PI3K, Ras, ERK, JNK, and
p38 were further confirmed through the molecular docking and
westing blot results. The secretion of NO and IL-6 were decreased
about 6.4%-89.0% and 24.9%-34.6%, respectively, while IL 10
increased from -3.3 % to 23.8%. It was reported for the first time that
pear soups against cough inflammation through the PI3K/AKT and
Ras/MAPK pathways. The study would lay a foundation for the
development of high antitussive pear soups.

Pectin from steam explosion-treated citrus peel exhibits good
emulsion properties and bioavailability-promoting effect in vitro of
nobiletin Xiaohan Yang, yxh12698224882@]163.com. Hebei
Agricultural Univ., Baoding, China Steam explosion (SE) is a
potential method to modify pectin structure, which might be
connected to its emulsifying characteristics and the bioavailability of
encapsulated polymethoxyflavone like nobiletin. However, the
relationship between SE-modified pectin and the bioavailability of
encapsulated nobiletin is still unclear. In this study, nobiletin-loaded
emulsion was fabricated using citrus pectin modified with SE (0.15—
0.9 MPa, 3 min) as emulsifier for in vitro digestion study, and the
transport and absorption of nobiletin in Caco-2 cells to investigate the
bioavailability-promoting effect. The results showed that SE
treatment lowered the droplet size of emulsion from 21.38 +2.30 um
to 2.14 £ 0.12 um, enhanced the nobiletin encapsulation efficiency
from 23.73 + 0.78% to 86.27 + 3.81%, improved the nobiletin
bioaccessibility in vitro from 2.48 £ 0.10% to 25.42 + 0.10% and
increased the intracellular accumulation of nobiletin by over 10
times, even higher than that of Tween 80. In conclusion, pectin from
SE-treated citrus peel exhibited good emulsion properties and
bioavailability-promoting effect in vitro of nobiletin.

Inclusion of a-Linolenic acid ethyl ester in flaxseed oil with -
Cyclodextrin by hydrogen bonding Chenxin Huang,
huangex@nwafu.edu.cn. Northwest A&F Univ., Yangling district,
China B-Cyclodextrin (B-CD) enhances functional properties by
forming inclusion complexes (ICs). This study employed B-CD to
form IC with fatty acid ethyl ester (FAEE) for concentrating o-
Linolenic acid ethyl ester (ALAEE) from flaxseed oil FAEE, and
investigated the interaction mechanisms between $-CD and ALAEE.
Using the single-factor method, optimal inclusion conditions yielded
an inclusion rate of 61.80% and increased ALAEE content by
11.77% (P < 0.05). Antioxidant activity improved by 1.32-fold after
concentration (P < 0.05). Differential scanning calorimetry (DSC)
indicated successful FAEE inclusion, evidenced by a dehydration
peak shift to higher temperatures. Changes in characteristic peaks
observed in fourier transform infrared (FTIR) spectroscopy and low-
field nuclear magnetic resonance (LF-NMR) confirmed
intermolecular interactions in IC. f-CD formed aggregates with
FAEE via hydrogen bonding, with ALAEE stablishing a more stable
IC due to stronger hydrogen bonding compared to other FAEEs.

Study on the cellular transport mechanism of small molecule
assemblies in vitro and their absorption and metabolism in vivo
Xiaojuan Chen, xiaojuanfood@webmail.hzau.edu.cn. Huazhong
Agricultural Univ., Wuhan, Hubei, China Natural food is a complex
physical domain containing many components, which coexist and
balance in a dynamic interaction pattern, and ultimately determine the
quality and health attributes of food. Previous studies have found that
plant polyphenols, such as tannic acid and EGCG, can be assembled
with metal ions to form membranes, and quickly deposited on the
surface of hydrophobic functional factors to form stable membrane
structures. The spatial limiting effect of membrane structure
formation prevents the crystallization of hydrophobic functional
factors. Based on this, this study ultilized nobiletin (NOB) as

hydrophobic functional factor model to explore the absorption and
transport pathways of the above-mentioned polyphenol-metal ion
membrane stable micro-nano particles in the cell. In vitro, in vivo and
in vivo model techniques were established to reveal the intestinal
absorption mechanism of tangerine and its assembly. Firstly, by using
Caco-2 single cell intestinal absorption model and Caco-2/HT29-
MTX co-cultured cell model, we studied the transmembrane transport
mechanism of NOB, investigated its absorption characteristics in
intestinal cell model, and preliminatively clarified the transmembrane
transport mechanism of tanetin and its assembly. Further, in situ
unidirectional intestinal perfusion model was used to investigate the
intestinal absorption of NOB in rats. The effective absorption site,
absorption mechanism and influencing factors of NOB in different
supersaturation and absorption sites were revealed. Finally, HPLC-
MS/MS was used to investigate the in vivo pharmacokinetic behavior
of chenoritrin and chenoritrin assembly after oral administration in
rats, and quantitative studies were conducted on the prototype
components and metabolites of NOB in rat plasma, tissue and
excreta, so as to further clarify the distribution and metabolism of
NOB and its metabolites in various organs. To explore the metabolic
pathway of substances in rats. The above research has certain guiding
significance for further understanding of the mechanism of assembly
interaction between small molecules and the resulting health effects.
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Gelling properties of grass carp (Ctenopharyngodon idella)
surimi modified by different calcium salts as substitutes for sodium
chloride Zhujun Zhang, layz02007@163.com, Jiannan Yan, Haitao
Wau. Dalian Polytechnic Univ., Liaoning, China This research
investigated the influence of various calcium salts [calcium chloride
(CaCl2), calcium sulfate (CaSO4), calcium B-hydroxy-p-
methylbutyrate (CaHMB), calcium acetate (CaAc)] on gel properties
of grass carp (Cteno- pharyngodon idella) surimi gels (GCSGs).
CaHMB and CaAc obviously improved the textural properties of
GCSGs by 31.3 %-55.7 %, resulting in larger coacervates and denser
network with vessel percentage area, total number of junctions, total
vessel length increased by 16.7 %—80.2 %, and lacunarity decreased
by 31.9 % and 39.1 %, respectively. In comparison to GCSGs,
calcium salt-treated samples exhibited 25.7 %—34.0 % decrease in
water holding capacity and 1.3—7.6-fold increment in cooking loss
due to hydration caused by Hofmeister effect. The dominant forces
within gels were hydrophobic interactions and disulfide bonds. The
grass carp myosin conformation showed higher stability after
treatment by CaHMB and CaAc. These results suggested that
CaHMB and CaAc could be used as desirable sodium chloride
substitutes for preparation of GCSGs as low-salt surimi products.

Multifunctional metal-organic frameworks-mediated
colorimetric/photothermal immunosensor for highly sensitive
detection of dibutyl phthalate Chen Wangl,2,
1312940870@qq.com, Xiaoqian Tang2. (1) College of Food. Sci. and
Eng., Inner Mongolia Agricultural Univ., Hohhot, China(2) Oil Crops
Research Inst. of Chinese Academy of Agricultural Sciences, Wuhan,
China Dibutyl phthalate (DBP), a priority pollutant among phthalic
acid esters (PAEs), exhibits significant reproductive and respiratory
toxicity. In this work, we developed a multifunctional metal-organic
frameworks-mediated colorimetric/photothermal immunosensor for
the quantitative detection of DBP. A highly sensitive and specific
monoclonal antibody (mAb, designated 3A5) was prepared with an
IC50 value of 16.29 ng/mL. A metal-organic framework-derived
material (ZrO2@C) was synthesized via a two-step pyrolysis of UiO-
66 and was further used to construct a multifunctional immunoprobe
for DBP detection. The dual-signal immunosensor enabled reliable
detection with limits of detection (LOD) of 0.766 ng/mL
(colorimetric) and 0.465 ng/mL (photothermal), respectively. This
study provides a novel strategy for the development of
multifunctional nanomaterial-based immunosensors, with promising
prospects for application in food safety monitoring.



Development of nutrition-flavor dual process of rapeseed oil
based on resource utilization of rapeseed cake Shuai Xu,
13215998251@163.com, Xiuzhu Yu. Northwest A&F Univ.,
Yangling, China In order to solve the problems of nutrient loss and
flavor defect of the first-grade refined rapeseed oil, this study
innovatively proposed an optimal strategy to enhance its nutrition and
aroma by recycling the rapeseed cake. The microwaved-, roasted-
and infrared-treated rapeseed cakes were mixed with primary
rapeseed oil and then ultrasonically heated to obtain MCO, RCO and
ICO, which were evaluated in terms of oxidation indexes, lipid
concomitants and volatile aroma components. The results found that
MCO showed the best comprehensive performances when the heating
temperature was 120 °C: squalene, tocopherol and total phenol
contents increased by 12—18 %, 20-30 % and 10—15 %, respectively,
and key aroma substances (furfural) enhanced nutty notes. Notably,
the microwave treatment uniquely promoted the formation of
desirable Maillard reaction products while effectively suppressing the
generation of harsh nitriles. Correlation analysis further elucidated
that squalene (r=—0.82) and polyphenols (r=—0.79) had significant
negative correlation with key pungent flavor substances by inhibiting
oxidation. This synergistic effect underscores the dual role of these
bioactive compounds in enhancing both oxidative stability and flavor
profile. This study established a novel and sustainable process for
synergistically enhancing rapeseed oil nutrition and flavor, providing
a theoretical basis and technical path for high-value-added product
development in the edible oil industry.

Rapid emergency decontamination of microcystin-LR in aquatic
products using slightly acidic electrolyzed water Jiexuan Shao,
shao13656380268@163.com. Hebei Univ. of Science and
Technology, Shijiazhuang, China Microcystin-LR (MC-LR) is the
most common and highly toxic microcystin, posing a severe threat to
the environment and the safety of aquatic products. Therefore, there
is an urgent need to develop an efficient, rapid, and safe
detoxification technology. Slightly acidic electrolyzed water (SAEW)
is a highly efficient, safe, and eco-friendly oxidizing agent widely
used in the field of food preservation. This study investigated the
degradation capacity of SAEW on MC-LR and systematically
evaluated its degradation efficacy through a dual kinetic modeling
system. Treatment of a 1.0 mg/L MC-LR solution with different
available chlorine concentrations (ACC: 5, 10, and 15 mg/L)
exhibited a significant dose-dependent degradation effect, wherein 15
mg/L ACC completely eliminated MC-LR within 90 seconds. To
explore the limits of oxidation capacity under extreme contamination
scenarios, MC-LR solutions ranging from 0.2 to 5.0 mg/L were
treated with 10 mg/L ACC. The results demonstrated that SAEW
possesses a robust oxidation capacity, capable of completely
degrading a high toxin load of 5.0 mg/L MC-LR within just 120
seconds. These findings provide a crucial theoretical basis for the
feasibility of applying SAEW in the emergency detoxification of
aquatic products.

Rapid self-assembly of monoammonium glycyrrhizic
acid/berberine supramolecular hydrogels triggered by slightly acidic
electrolyzed water: Structural characterization, rheological properties,
and functional evaluation Zekun Chen, hbkjdxczk@163.com. Hebei
Univ. of Science and Technology, Shi Jiazhuang, China
Supramolecular hydrogels co-assembled from natural small
molecules have garnered significant attention in food and
nutraceutical delivery systems. However, modulating their gelation
kinetics and structural properties remains a challenge. In this study, a
novel rapid-gelling supramolecular hydrogel was successfully
constructed utilizing monoammonium glycyrrhizinate (GL) and
berberine (BBR), with slightly acidic electrolyzed water (SAEW)
introduced as an innovative solvent and gelation trigger. The
microstructural and physicochemical properties of the
SAEW/GL/BBR hydrogels were systematically characterized.

Rheological analyses demonstrated that the introduction of SAEW
significantly accelerated the sol-gel transition process and enhanced
the mechanical strength of the hydrogel, outperforming conventional
pure water systems. Morphological observations via scanning
electron microscopy (SEM) revealed a more densely cross-linked
three-dimensional nanofibrous network. Mechanistic investigations
using FTIR and XRD indicated that the unique mild acidic
environment (pH 5.85) and specific ionic strength provided by
SAEW modulated the electrostatic interactions and promoted dense
hydrogen-bonding network formation between GL and BBR.
Furthermore, the incorporation of SAEW endowed the hydrogel
system with distinctive sustained-release behaviors and enhanced
functional properties, potentially leveraging the synergistic effects of
BBR and the residual physicochemical attributes of SAEW. These
findings elucidate the role of SAEW in tailoring the self-assembly of
natural metabolite hydrogels, offering a promising strategy for the
design of efficient, smart hydrocolloid systems in functional foods
and active ingredient delivery.

Study on the formation, structural characterization and
emulsifying characteristics of mung bean globulin amyloid like fibers
Lixiang Zhang, 15067512982@163.com. College of Food Science,
Heilongjiang Bayi Agricultural Univ., Daqing, China Mung bean
globulin (MBG) is a promising natural emulsifier with emulsifying
properties comparable to those of soybean protein. However, its high-
value applications are limited by insufficient molecular flexibility and
inherent structural drawbacks. In this study, amyloid fibrillation of
MBG was induced via acid-heat treatment. We systematically
elucidated the molecular structural evolution and regulatory
mechanisms during fibrillation, examined the effects of preparation
parameters on fibril structure and emulsifying performance, and
evaluated the potential of mung bean globulin amyloid fibrils
(MBGFs) as emulsifiers by assessing their pH tolerance.The results
revealed that MBGFs gradually formed within 0—12 h of acid-heat
treatment, while the fibrillar structure was disrupted from 16 to 24 h.
Fibrils prepared at 4 h exhibited superior emulsifying properties with
significantly enhanced indices. The optimal preparation conditions
were determined to be pH 2, 95 °C, 1.0% protein concentration, and
150 mM NacCl, under which the fibrils presented a compact, straight
and flexible morphology with the best emulsifying efficacy.The
emulsion-stabilizing performance of MBGFs differed with pH
conditions. They displayed outstanding emulsifying activity and
interfacial adsorption capacity at pH 2—7, maintaining emulsion
stability over 028 days of long-term storage and favoring the
formation of viscoelastic gel networks, with the optimal performance
observed at pH 5. Conversely, emulsifying properties declined at pH
9-11 with rising alkalinity.Collectively, MBGFs undergo a structural
evolution encompassing precursor formation, assembly, elongation,
maturation and disassembly, accompanied by regular changes in
emulsifying properties. Key preparation parameters can be tailored to
precisely modulate fibrillar structure and emulsifying functionality.

Ultrasound enhances the probiotic properties and anti-
inflammatory function of Lacticaseibacillus rhamnosus 1.0320 by
releasing functional metabolites Yi Liu, 3284539219@qq.com.
College of Food. Sci. and Eng., Guiyang Univ., China Postbiotics
are emerging as a potential alternative strategy for regulating gut
microbiota health. However, conventional inactivation methods can
damage bioactive components, and the effects of ultrasonic
processing parameters on postbiotic functionality remain poorly
understood. This study aimed to investigate the effects of different
ultrasonic parameters (400/800 W, 10—60 min) on the properties of
Lacticaseibacillus thamnosus 1.0320 and elucidate the underlying
mechanism. Results indicated that complete inactivation was
achieved with 400 W treatment for 60 min or 800 W treatment for 30
min. Cell damage induced by 800 W was significantly greater than
that caused by 400 W (p < 0.05). Ultrasonication markedly altered



bacterial surface properties, increasing hydrophobicity to 1.8 times
that of viable cells, reducing self-aggregation to 11.38 %, and
enhancing antioxidant capacity. The 800 W/60 min group exhibited
the highest ABTS and DPPH radical scavenging rates. This group
also significantly suppressed LPS-induced pro-inflammatory factors
(IL-1B, TNF-a, and IL-6) while elevating antiinflammatory factors
(IL-4) (p < 0.05). Non-targeted metabolomics analysis further
revealed that the destruction of cell structure triggered by the
cavitation effect of ultrasound was the main reason for the functional
enhancement. This study demonstrated that ultrasound is an efficient
non-thermal method for producing highly active postbiotics,
supporting the development of non-living anti-inflammatory
microbial agents.

Methionine-driven covalent chelation of Zn2+ by linusorb: A
paradigm in hydrophobic cyclic peptide metal binding Yikang
Zhang, zhangyk1018@163.com. China-Malaysia Belt and Road Joint
Laboratory on Oil Processing and Safety, Jinan Univ., P.R. China,
Guangzhou, Guangdong, China This study elucidates the covalent
coordination mechanism underlying Zn2+ chelation by linusorbs
(LOs) with different redox stages, highlighting the critical role of
methionine (Met) residue. Fluorescence quenching, circular
dichroism, and differential scanning calorimetry analyses
demonstrated that Zn2+ interacts with LOs via a static quenching
mechanism, forming stable complexes while reinforcing the
secondary structural order and stability of LOs. The unoxidized LOs
exhibit superior Zn2+-binding capacity (Ka=20.3 L/mol), while
oxidation to methionine sulfoxide/sulfone (MetO/MetO2)
significantly diminishes chelation efficacy. IH-NMR analysis
identifies Zn2+-induced deshielding of the S-linked y-CH2 protons
(A8=+0.03 ppm), with signal perturbations localized exclusively to
the sulfur atom of Met, confirming exclusive coordination to the Met.
Density functional theory and quantum topology analyses further
validate the covalent characteristics of the S-Zn2+ bond (p=-0.0696)
and polarization of the S-(y)CH2 bond triggered by sulfur’s electron
donation to Zn. LOs inhibit Zn2+-catalyzed lipid oxidation through
specific covalent chelation.

Microbial-enzymatic co-biotransformation and extraction
intensification for rare ginsenosides enrichment from black ginseng
with anti-hepatoma activity Zhengyuan Wang,
18416597586@163.com. Northeast Forestry Univ., Harbin, China
Rare ginsenosides exhibit superior bioavailability and bioactivity, yet
their natural abundance in ginseng remains limited. Herein, a food-
grade integrated strategy combining microbial and enzymatic
fermentation was established for the efficient enrichment of rare
ginsenosides in black ginseng. By coupling microbe—enzyme
synergistic biotransformation with extraction enhancement, this
approach enabled the simultaneous improvement of conversion
efficiency and product recovery. Ultra-performance liquid
chromatography (UPLC) was used to quantify target ginsenosides,
and the biotransformation efficiencies of three commercial enzymes
and three edible microbial strains were comparatively evaluated. The
combination of B-glucanase and strain LC-1 was identified as the
optimal system for rare ginsenoside conversion. After optimization
through single-factor experiments and orthogonal design, the total
content of target rare ginsenosides increased by 2.86-fold. Further
optimization of the extraction process increased the yield of rare
ginsenosides by 24.1% relative to that obtained after
biotransformation alone. In addition, the final extract showed
significantly enhanced antioxidant activity, together with increased
levels of total phenolics and polysaccharides. Compared with the
untreated black ginseng extract, the optimized extract displayed
superior in vitro antioxidant capacity and improved compositional
characteristics. Preliminary bioactivity evaluation further suggested
that the extract exerted significant modulatory effects on the
malignant biological behaviors of HepG2 cells, indicating promising

potential for anti-hepatocellular carcinoma applications. Collectively,
this work presents a scalable food-grade synergistic strategy for the
simultaneous biotransformation and extraction of rare ginsenosides
from black ginseng and provides a practical technical basis for the
high-value development of black ginseng-derived functional
ingredients.

]

Polygonatum sibiricum saponin exerts beneficial hypoglycemic
effects in type 2 diabetes mice by improving hepatic insulin
resistance and glycogen synthesis-related proteins Zefu Chen,
zefuchen99@163.com. Northeast Forestry Univ., Haerbin, China
Type 2 diabetes mellitus (T2DM) is a systemic metabolic disorder
characterized by insulin deficiency and insulin resistance. Recently, it
has become a significant threat to public health. Polygonatum
sibiricum saponin (PSS) has potential hypoglycemic effects, but its
specific mechanism needs further study. In this study, PSS
significantly decreased the level of blood glucose, water intake, and
the organ index in diabetic mice. Meanwhile, PSS effectively reduced
the content of total triglyceride (TG), total cholesterol (TCHO), low-
density lipoprotein cholesterol (LDL-C), alanine aminotransferase
(ALT), and aspartate aminotransferase (AST) in the blood, and
increased the content of high-density lipoprotein cholesterol (HDL-
C). This suggests that PSS could reduce the content of blood lipids
and initially improve the damage of hepatocytes. We found that PSS
alleviated hepatic insulin resistance, repaired islet beta cells, and
enabled insulin to play its biological role normally. It also improved
oral glucose tolerance and abated serum lipopolysaccharide (LPS)
and glycosylated hemoglobin (HbAlc) levels in T2DM mice.
Furthermore, studies have found that PSS increased the content of
phosphorylated protein kinase B (AKT), thereby promoting the effect
of glucose transporter 4 (GLUT-4), and activating glycogen synthase
kinase 3beta (GSK-3f) and glycogen synthase (GS) proteins to
promote hepatic glycogen synthesis. Finally, we found that PSS
could promote the growth of beneficial bacteria such as
Bifidobacterium and Lactobacillus, reduce the growth of harmful
bacteria such as Enterococcus and Enterobacter, and preliminarily
improve the composition of important bacteria in the intestine. These
studies indicate that PSS has an excellent hypoglycemic effect, which
provides a potential new treatment for T2DM and guidance for more
in-depth research.

Comprehensive volatile profiling and metabolomics analysis of
cowpea Xiuhua He, 18982713722@163.com, Weimin Zhang.
Hainan Univ., Haikou, Hainan Sheng, China As a high-value
legume crop, the chemical basis underlying flavor and nutritional
quality differences among cowpea (Vigna unguiculata L. Walp., Vu)
varieties remains poorly understood, limiting targeted quality
improvement. This study integrated headspace gas chromatography-
ion mobility spectrometry with ultra-high-performance liquid
chromatography-tandem mass spectrometry to comprehensively
analyze metabolites in 14 Chinese cowpea varieties. A total of 174
volatile organic compounds were identified, with esters, heterocyclic
compounds, and ketones accounting for 51.15% of the total. Principal
component analysis and fingerprint clustering revealed variety-
specific distribution patterns of volatile components, with the Vu-1
variety showing significant enrichment in B-pinene and 3-pentanol.
Metabolomic analysis further identified 392 differentially expressed
metabolites, revealing that amino acid metabolism and flavonoid
metabolism are the core pathways determining varietal differences.
This study systematically elucidates the chemical characteristics of
cowpea varieties from a metabolomic perspective, providing
important evidence for quality improvement and high-value
utilization of legume crops.

Preparation and characterization of matcha using a high-energy
stirred media mill Deyu Jiang, ncuspydeyu@163.com. Nanchang
Univ., Nanchang, China Addressing the industry challenges of
thermal damage to matcha quality (degrading chlorophyll and flavor



compounds) from ball mill grinding and the limited capacity of
traditional stone mills in industrialized matcha production, this study
innovatively developed a Dry Grinding Media System (DGMS)
utilizing low-temperature media milling. By overcoming the hurdles
of continuous dry processing, we optimized key parameters:
establishing a 1:1 media-to-material ratio and 20% filling rate as the
optimal balance for clogging prevention and efficiency, while
selecting large-sized media beads (2.0/4.0 mm) to achieve impact-
based monomodal particle distribution. Post low-temperature
grinding, the matcha powder exhibits reduced average particle size
(D50 to 17.1 um) and significantly increased specific surface area
(360% enhancement), concurrently delivering three green
breakthroughs: 1.Full-process low-temperature preservation
safeguards heat-sensitive components, increasing chlorophyll
retention by 18.3% (to 12.3 mg/g) with zero loss of active
polyphenols and amino acids; 2.Enhanced formation of characteristic
flavor compounds, notably benzaldehyde and a-ionone; 3.Continuous
operation reduces unit energy consumption by 30%.This research
provides the matcha industry with an innovative solution that
harmonizes ultra-fine powder quality with low-carbon sustainable
production.

Exploring the role of phytochemical saponins in preventing the
thermal aggregation of a-lactalbumin: A multi-dimensional
spectrometric analysis Yutong Jiang, yutongjiang0828@163.com.
Northeast Agricultural Univ., Harbin, China This study investigated
how tea saponin (Ts), gypenoside (Gyp), mogroside V (Mog),
glycyrrhizic acid (GA) and stevioside (STE) affected the heat-
induced aggregates of a-lactalbumin (Ala), focusing on the inhibition
mechanisms of disulfide cross-linking and their impact on structural
and physicochemical properties. SDS-PAGE and size exclusion
chromatography (SEC) confirmed that saponins probably bound Ala
monomers via hydrophobic forces and hydrogen bonds, inhibiting the
formation of disulfide bonds in heat-induced Ala (H-Ala) and
effectively decreasing polymer generation, with the inhibitory effect
in the order of Gyp, GA, Ts, STE, Mog. LC-MS/MS analysis
revealed that Ala (6), Ala (91), Ala (111) and Ala (120) were the
most active sites for the disulfide crosslinking reaction in H-Ala.
Specifically, the number of intramolecular disulfide cross-linked
peptides of heat induced Ala-Mog, Ala-STE, Ala-GA, Ala-Ts and
Ala-Gyp complexes significantly decreased by 5, 6, 7, 8 and 10,
respectively, compared with H-Ala. Notably, the heat-induced Ala-
Gyp complex exhibited the highest absolute zeta potential, smallest
particle size, and lowest hydrophobicity, which correlated with its
superior inhibition of aggregation. The study highlighted the potential
of saponins as natural additives for the stabilization of heat-sensitive
proteins during thermal processing, offering new insights for food
industry applications.

Synergistic modification of sunflower seed protein by pH-cycling
and ultrasound to improve its structural and functional properties
Zhenyuan Lil,2, 1i_zhenyuan@163.com, Qin Guo2, Lianzhong Ail.
(1) Shanghai Jiao Tong Univ., Shanghai, China(2) Inst. of Food Sci.
and Tech., Chinese Academy of Agricultural and Sciences, Beijing,
China Sunflower seed protein (SPI) is a high-quality plant-based
protein with balanced nutrition, low allergenicity, and excellent
sustainability. However, its limited solubility hinders the full
expression of its functional properties, thereby restricting its broader
application in food processing. To address this issue, SPI was
modified via a synergistic treatment combining pH-cycling and
ultrasound in this study, and its modification mechanism and
functional properties were comprehensively evaluated. The results
indicate that the combined treatment induced protein structural
aggregation-disaggregation-rearrangement, significantly enhancing
SPI solubility to 81.27%, representing a 58.14% increase compared
to unmodified protein. During modification, pH-cycling treatment
converted SPI molecules into a molten globule state, while ultrasonic

cavitation and shear forces eftectively disrupted protein aggregates.
This led to increased exposure of chromophores on side chains,
enhanced fluorescence intensity, reduced particle size to 8§1.08 nm,
and increased {-potential (—38.77 mV), thereby improving system
stability. The modified SPI exhibited a higher enthalpy change (AH =
3.58 J/g), along with markedly improved functional characteristics:
foaming capacity and foam stability increased by 2.29 times and 2.69
times, respectively; emulsifying activity and stability reached 6.23
m?2/g and 88.72%; and oil-holding capacity was enhanced to 5.52 g/g,
representing 2.73 times increase. Overall, the synergistic pH-cycling
and ultrasound modification proved highly effective in improving the
solubility and functional performance of sunflower seed protein,
offering promising potential for its application in advanced food
systems.

Nanofertilizers: Revolutionary approach to sustainable
agriculture Koyeli Das, koyelidasduttal @gmail.com. Indian Inst. of
Technology Madras, Chennai, TN, India Nanofertilizers are
transforming modern agriculture with remarkable efficiency. The
global market is projected to grow from $3.1B to $8.5B by 2028.
These innovative solutions offer 40% higher nutrient efficiency
compared to conventional fertilizers. They directly address the $157B
annual loss from inefficient fertilization practices. Presentation
overview shows the detailed fundamentals, key polymers, inorganic
structures, impact assessment.

Valorization of blue crops for bioactive potential, food safety and
climate-resilience in Indian and Southeast Asian coastal habitats
Tharunkumar J, tharunkumarj@amity.edu. Amity Inst. of
Environmental Toxicology Safety and Management, Amity Univ.
Noida, India Rising demand for sustainable food systems and
climate-adaptive agriculture has directed attention toward marine
macroalgae as functional resources that require no arable land,
freshwater, or synthetic fertilizers. Yet the biochemical potential of
tropical seaweeds remains inadequately characterized across their
natural distribution range, limiting their integration into food and
pharmaceutical value chains. This study presents a comparative
valorization of Sargassum polycystum (Phaeophyceae) and Gracilaria
edulis (Rhodophyta), two species documented across the Andaman
and Nicobar Islands (ANI), mainland India, and Southeast Asian
coasts, through nutritional profiling, bioactive compound
characterization, and carbon sequestration assessment. Nutritional
profiling revealed complementary strengths: G. edulis contained
16.72% protein (DW) with a complete essential amino acid profile,
while S. polycystum contained 9.43% protein. Geographic
comparisons of G. edulis showed protein levels of 8.75-10.46% in
Southeast Asian populations, indicating that harvest origin influences
proximate composition. Bioactive screening demonstrated that S.
polycystum exhibited higher phenolic content (80 mg GAE/g)
compared to G. edulis (7 mg GAE/g), and showed 55% inhibition of
a-glucosidase (IC50 = 3.5 mg/mL) along with growth inhibition in
non-small cell lung cancer cell lines, supporting its development as a
source of antidiabetic and antineoplastic agents. Phycocolloid
extraction yielded 21.51% sodium alginate from S. polycystum and
21% food-grade agar from G. edulis, confirming industrial
applicability. Carbon sequestration assessment showed that S.
polycystum sequesters 91.7 kg C/hectare/year while G. edulis
sustains uptake of 50 kg C/hectare/year under tropical mariculture
conditions. The GIS assessment identified over 5,000 square kms of
suitable farmland within the ANI archipelago. These findings
establish both species as complementary blue crops combining
nutritional value, bioactive potential, carbon mitigation, and scalable
cultivability, providing a scientific basis for their inclusion in
climate-resilient food and pharmaceutical systems across tropical
Asia.

Preparation of functional chitosan—water caltrop pericarp
extract edible films and their application in extending the storage life



of strawberries at room temperature Sonu Kumar,

sonukumar? 1@jiitg.ac.in, Vimal Katiyar. Chemical engineering,
Indian Inst. of Technology Guwahati, Assam, India Abstract: This
study focuses on developing and characterizing active and sustainable
packaging films made from chitosan (CS), enriched with a novel
bioactive extract sourced from water caltrop (Trapa bispinosa Roxb.)
pericarp (WCPE). In this study, chitosan (1 % w/v) based
biocomposite films were produced using varying concentrations of
bioactive extracts (0,5,10,15 and 20 % w/w of CS) from water caltrop
pericarp, obtained through ultrasound-assisted extraction. WCPE
extract possesses excellent antioxidant (89 + 1.41 %), higher
phenolics (120.48 + 4.67 mg GAE g—1) and antimicrobial property.
Similarly, developed biocomposite demonstrated superior UV barrier
(OP600nm ! 4.30), lower swelling (21.43 +2.61 %), lower moisture
content (17.15 + 1.82 %), minimum water vapor permeability (1.28 +
0.06 g m—1 day—1 Pa—1 (x10—10)), excellent antioxidant capacity
(60.41 + 1.52 % for DPPH and 70.80 + 2.36 % for ABTS), greater
phenolics content (168 + 4.16 mg GAE/100 g) and good
antimicrobial property. Additionally, all formulated coating solutions
demonstrated biocompatibility (>85 % cell viability) with BHK-21
fibroblast cells. Finally, the CS-WCPE20 solution was evaluated for
its practical use as an edible coating to preserve strawberry, under
storage conditions of 20 + 5 °C and 75 + 5 % relative humidity.
Developed coating successfully preserved quality attribute such as
lower weight loss (! 17 %), higher texture (! 2.18 N), optimum TSS
(! 8.44 % Brix), maximum antioxidant quality (! 50 % DPPH
scavenging activity) and higher color and visual attribute upto 8 days
at ambient temperature. Thus, the optimized formulation
demonstrates significant potential for use as an active and intelligent
packaging solution, effectively extending the shelf life of fruits and
vegetables. Keywords: Trapa bispinosa Roxb., Pericarp polyphenol,
Active packaging, Postharvest preservation

Studies on changes in postharvest quality of Apple via
metabolites profiling and physiological analysis Shikha Sharmal,
shikha.sharma2024(@gmail.com, Kohei Nakano2, Vimal Katiyar1.
(1) Chemical Engineering, Indian Inst. of Technology Guwahati,
India(2) United Graduate School of Agricultural Science, Gifu
Daigaku Oyo Seibutsu Kagakubu, Gifu, Japan Apples (Malus
domestica) are climacteric fruits that are high in nutrients, but their
freshness or quality declines due to postharvest maturation and
senescence. The limited shelf-life of apples significantly impacts
availability, marketability and economic value. Thus, this study
employed targeted metabolomic profiling coupled with physiological
evaluations to elucidate the biochemical pathways underlying
postharvest freshness and senescence in apples. Fruit quality
parameters such as weight loss, firmness and respiration rate (carbon
dioxide production measured via flow-through system) were
monitored along with metabolites using GC-MS/MS during
postharvest storage. Weight loss increased with prolonged storage
duration, exhibiting 2.7% loss on 15th day compared to 0.1% on Oth
day at 20°C. Firmness declined progressively with increased storage
time, with the most pronounced losses on 15th day (~ 7%) relative to
Oth day at 20°C. Respiration rates followed a temperature-dependent
hierarchy, in particular, 80% higher at 30°C than 5°C on day 15,
indicative of accelerated climacteric metabolism. Targeted
metabolomics revealed a diverse chemical profile encompassing
sugar alcohols, carbohydrates, amino acids, organic acids, fatty acids,
and phenolic compounds. Partial Least Squares-Discriminant
Analysis (PLS-DA) effectively differentiated storage stages. Notably,
putrescine emerged as a robust biomarker of freshness, with
concentrations diminishing significantly over storage time. These
findings established an integrated metabolomics-physiology
framework that elucidated temperature and time-responsive
metabolic alteration during apple postharvest deterioration.
Putrescine quantification offered a precise indicator for commercial
quality assessment. This approach supports stakeholders across the

apple supply chain—farmers, traders, and retailers—with actionable
insights for optimized storage conditions, preservation strategies and
maintenance of market value, potentially mitigating substantial
postharvest losses in subtropical production regions. Keywords: apple
freshness, metabolites, respiration rate, biomarker, shelf-life.
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Green synthesized ZnO/CQD nanocomposite from food
byproduct and its application in biodegradable active food packaging
Gyumi Na, gyumil 77@gmail.com, Jun-Won Kang. Food Sci. and
Biotech., Dongguk Univ., Goyang-si, Gyeonggi-do, Korea (the Rep.
of) This research evaluated the photocatalytic antimicrobial activity
under visible light and investigated its mechanisms by synthesizing
CQDs and ZnO from a single ingredient, chestnut shells, a food
processing byproduct, and then wrapping CQDs on the ZnO to form a
nanocomposite. Characterization confirmed successful synthesis,
highlighting the potential to economically and sustainably produce
two nanomaterials from one source. When CQDs were wrapped onto
ZnO at an 8% ratio (8%-ZnO/CQD), the highest photocatalytic
antimicrobial activity was achieved. The study demonstrated that
CQDs effectively suppress the recombination of photoexcited
electron-hole pairs, increasing the generation of reactive species, such
as electron and hydroxyl radical. The increased surface area from
CQD wrapping led to the production of intracellular reactive oxygen
species (iIROS), further enhancing their antimicrobial activity and
causing cell membrane damage. These findings suggest that 8%-
ZnO/CQD holds promise for microbial control, offering a cost-
effective and environmentally friendly solution to reducing water-
and food-borne diseases. The rising need for sustainable food
packaging has spurred the creation of biopolymerbased films with
improved functionality. In this research, agar-based films containing
either ZnO or 8%-ZnO/CQD at concentrations of 4 wt% and 8 wt%
were developed using a green synthesis method involving chestnut
shell. The incorporation of 8%-ZnO/CQD enhanced the dispersion
within the agar matrix, thanks to the CQDs, facilitating a more
homogeneous film structure and bolstering mechanical strength and
barrier properties. These structural enhancements led to superior
photocatalytic antimicrobial effectiveness and strong antioxidant
capabilities through free radical scavenging. Moreover, the Agar +
8%-Zn0O/CQD (8%) film (8ZCAR) displayed reduced cytotoxicity
relative to the Agar + ZnO (8%) film (ZAS8). When applied to the
storage of chicken breast at 4°C, the 8ZCAS film demonstrated the
highest photocatalytic antimicrobial activity and the most robust
oxidative inhibition, underscoring its potential as an environmentally
friendly active packaging material with advanced antioxidant and
antimicrobial features.

Engineered anionic and cationic lignin-g-PLGA nanoparticles for
controlled delivery of nanosize CuS in Lettuce (Lactuca sativa)
Cristina Sabliovl, csabliov@lsu.edu, Fannyuy Kewirl, Justin
Gambill2, Carlos E. Astetel, Yi Wang3, Jordan Dowell2, Jason C.
White3. (1) Biological and Agricultural Engineering, Louisiana State
Univ., Baton Rouge(2) Biological Sciences, Louisiana State Univ.
System, Baton Rouge(3) Connecticut Agricultural Experiment
Station, New Haven, Connecticut Engineered nano-delivery systems
of controlled properties have shown great potential for agricultural
applications. Here, the surfactant-free synthesis of anionic lignin
(aLLN) and cationic lignin (cLN) nanoparticles (NPs), of controlled
size and charge, was optimized and tested for the delivery of
nanoscale copper sulfide (nCuS), an antimicrobial and fertilizer
complex, to lettuce (Lactuca sativa). NPs were produced by
sonication-driven self-assembly of an amphiphilic polymer formed
by grafting native, anionic lignin, or cationized lignin with
poly(lactic-co-glycolic acid) (PLGA). Core-shell NP size was



controlled by varying the w/w ratio of LN:PLGA and characterized
using nanoparticle tracking analysis (NTA). For anionic NPs, empty
and nCuS-loaded 1:1 w/w aLN:PLGA averaged 111.6 (#4.1) nm,
whereas 1:4 w/w aLN:PLGA NPs averaged 139.1 (£7.6) nm.
Cationic NPs showed were 170.8 (+4.7) nm for 2:1 w/w cLN:PLGA
and 172.6 (+11.0) nm for 1:1 w/w formulation. Zeta potentials (£)
exceeded -70 mV for anionic NPs, and +25 mV for cationic NPs,
indicating high colloidal stability. HAADF and S/TEM-EDS showed
surface and core loading of nCuS and colocalization of Cu and S in
the loaded (a/c)LNPs. Four-week-old lettuce was hydroponically
exposed to (a/c)LNPs (250 mg/L) for 7 days. Inductively coupled
plasma optical emission spectroscopy (ICP-OES) revealed significant
Cu accumulation in roots for both aLNPs and cLNPs, while only
aLLNPs enabled significant Cu translocation to leaves relative to
controls (5.2+1.5 and 7.443.4 versus 1.4+0.4 mg/kg). High-
performance Liquid Chromatography-diode Array Detection (HPLC-
DAD) biomolecular profiling and protein content analysis showed no
significant changes in biomolecule levels in roots and leaves,
indicating minimal phytotoxicity. The successful synthesis and
application of (a/c)LNPs as a delivery system for CuS is
demonstrated, and the insight into the metabolic response of plants to
lignin-based NP carrier systems highlights the significant promise of
this strategy for future applications in sustainable agriculture.

Dual-function Fe-based metal-phenolic nanoplatform for acid-
responsive fungicide delivery and seedling growth enhancement
Song Yan, songyan.nbu@gmail.com, Ye Tian, Tianxi Yang. Faculty
of Land and Food Systems, Univ. of British Columbia, Vancouver,
Canada Multifunctional pesticide systems that integrate effective
disease control with improved plant compatibility are of growing
interest for sustainable agriculture. Given that many phytopathogenic
fungi, such as Botrytis cinerea, facilitate infection by acidifying the
host microenvironment, there is a significant need for acid-responsive
delivery platforms. To address this, we developed a dual-function Fe-
based metal-phenolic network (MPN) nanoplatform for
thiabendazole (TBZ) delivery through coordination-driven self-
assembly of tannic acid and Fe(III), enabling acid-responsive release
and potential micronutrient-related functionality. The
physicochemical properties, release kinetics, antifungal activity,
adhesion performance, peroxidase-like activity, and seed treatment
performance were systematically investigated. TBZ-MPN
nanoparticles were successfully synthesized with a loading capacity
0f29.49% and clear acid-responsive release, specifically, cumulative
TBZ release at pH 3.0 was approximately two-fold higher than under
pH 5.0 and pH 7.0 conditions in dialysis-based studies. In addition,
the formulation demonstrated potent fungicidal activity against B.
cinerea, superior adhesion-related performance, and peroxidase-like
catalytic activity, suggesting potential relevance to plant reactive
oxygen species (ROS) regulation. Furthermore, after 24 h seed
soaking followed by cultivation under identical water-only
conditions, TBZ-MPN pretreatment resulted in significantly
enhanced root and shoot growth compared to free TBZ pretreatment.
These results demonstrate a dual-function nanoplatform that
integrates acid-responsive fungicide delivery with seedling growth
enhancement, offering a promising strategy for advanced sustainable
crop protection.

Characterization of thin films made from alpha-glucan
nanoparticles Kervin Evansl, Kervin.Evans@usda.gov, Christopher
Skory2. (1) Renewable Products Technology Research Unit, USDA,
Peoria, Illinois(2) NCAUR, USDA, Peoria, Illinois The widespread
use of non-biodegradable, petroleum-based thin film plastics has led
to substantial environmental waste, driving an urgent need for
sustainable alternatives. This demand is reflected in the projected
growth of the biodegradable thin film market to approximately $1.9
billion by 2034. Polysaccharides, recognized for their
biocompatibility, renewability, and inherent biodegradability, offer a

promising solution. Here, we present a novel method for converting
water-insoluble alpha-glucan polysaccharides into functional thin
films. The alpha-glucan polysaccharide is first synthesized from
recombinant L. mesenteroides glucansucrase and sucrose. The alpha-
glucans are then converted into nanoparticles via high-pressure
homogenization at approximately 70 MPa. Finally, the alpha-glucan
nanoparticles are converted to thin films via room temperature or
temperature-controlled drying. Results show that alpha-glucan
polysaccharide nanoparticles combined with cellulose nanofibers
(CNF) at 0 to 1.25 % (w/v) formed micrometer-thick films of circular
(2-in and 5 1/2-in diameter) or rectangular (3.75 in by 5.75 in) shapes
when allowed to air dry. Alpha-glucan films were typically opaque,
flexible, and without tears. Films were also capable of encapsulating
a hydrophilic dye and releasing it over hours. These findings provide
a better understanding of alpha-glucan thin films with the potential to
encapsulate bioactives and release them over time.

Overcoming challenges in estimation of dietary exposure for food
and color additives, and GRAS ingredients See Monday Evening
Sci-Mix poster 18

Development and validation of a QuEChERS-LC-MS/MS
method for detection of PFAS precursors in meat, eggs, and silage
Wendy Young, wendy.young@fda.hhs.gov, Susan Genualdi. HFP,
US FDA, College Park, Maryland Per- and polyfluoroalkyl
substances (PFAS) precursors are compounds that degrade or
transform into legacy PFAS compounds and can be present in
consumer products including non-stick cookware, food packaging,
textiles, and firefighting foams. While the U.S. FDA (FDA) has
established methods for detecting legacy PFAS compounds in various
matrices over recent decades, understanding precursor presence and
concentrations is essential for understanding their transformation
pathways in food. This study presents the development and validation
of an analytical method for detecting 16 PFAS precursor analytes in
three agriculturally relevant matrices: game meat, eggs, and silage.
The method employs QUEChERS (Quick, Easy, Cheap, Effective,
Rugged, and Safe) extraction followed by liquid chromatography-
tandem mass spectrometry (LC-MS/MS) detection. Validation
parameters and sample analysis results across all three matrices will
be presented.

Green and rapid quantification of toxic substances in food by
novel synchronous fluorescence spectroscopic approaches Yao-Qun
Li, yaoqunli@xmu.edu.cn, Jia-Rong He, Jia-Lin Li. Dept. of
Chemistry and the MOE Key Laboratory of Spectrochemical
Analysis & Instrumentation, College of Chemistry and Chemical
Engineering, Xiamen Univ., Fujian, China Polycyclic aromatic
hydrocarbons (PAHs), illegal dyes, and pesticide residues are
significant food safety hazards due to their toxicity and potential
health risks. Chromatography or mass spectrometry is commonly
used for the detection of these target analytes in food. While accurate,
these analytical techniques often require tedious sample pretreatment,
expensive instrumentation, and high solvent consumption. We aim to
develop rapid, simple, and green fluorescence spectroscopic
approaches for the selective detection of toxic components in
complex food matrices, thereby avoiding the need for complex pre-
separation and purification steps. We took advantage of the flexible
scanning modes of synchronous fluorescence spectroscopy, which
involves simultaneously scanning both excitation and emission
wavelengths to match the target analytes. This results in reduced
spectral overlap, narrowed spectral ranges, and weakened scattering
light. To further enhance our ability to quantify specific components
in complex food matrices, we integrated this strategy with derivative
technique and machine learning. To minimize analysts' exposure to
highly carcinogenic PAHs, we proposed an eco-friendly method for
their accurate quantification, which employs a non-carcinogenic
surrogate standard compound. This presentation will discuss our
recent research with several examples of the rapid determination of



toxic components in foods. We achieved detection limits at the sub-
ng/kg level, and the total analysis time, including simple sample
pretreatment and instrumental measurement, was less than one hour.
Demonstrating excellent sensitivity, selectivity, and green analytical
characteristics, these approaches provide efficient and promising
tools for food safety monitoring.

Nano-fertilizers and PFAS in crops: Implications for
contaminant mobility and plant uptake in agricultural systems See
Monday Evening Sci-Mix poster 17

Effects of training data quantity and quality on deep learning-
based avocado ripeness prediction using smartphone imaging In-
Hwan Leel, leeinh@oregonstate.edu, Dhimant Morakhial, Luyao
Mal,2, luyao.ma@oregonstate.edu. (1) Food Sci. and Tech., Oregon
State Univ. College of Agricultural Sciences, Corvallis(2) Biological
and Ecological Engineering, Oregon State Univ. College of
Agricultural Sciences, Corvallis Compared with traditional
chemometric approaches, artificial intelligence (Al) is increasingly
used to analyze optical sensor data for food quality assessment.
However, machine learning models are inherently data-hungry, and
there are currently no systematic guidelines in food applications to
define sufficient data quantity or appropriate data quality. Moreover,
collecting large datasets is costly and labor-intensive, particularly
when wet laboratory analyses are required for ground-truth labeling.
In this study, smartphone imaging and deep learning were applied to
non-destructively predict avocado ripeness, evaluating the effects of
data quantity (number of training images) and data quality (image
resolution). Convolutional neural network (CNN) models were
trained using 100, 200, 300, 500, 700, 900, and 1100 images. Using a
common test dataset, CNN (n=1100) achieved the lowest root mean
squared error (RMSEtest) (P < 0.05), although its performance was
not significantly different from CNN (n=500). However, no
significant difference in coefficient of determination (R2test) was
observed between CNN (n=1100) and CNN (n=100) (P > 0.05). To
assess image quality, three image resolutions (56x56, 112x112, and
224x224 pixels) were evaluated. Across most training dataset sizes,
resolution did not significantly affect prediction performance (P >
0.05), except at n=300 and n=700. Reducing the training dataset size
and image resolution decreased training time by up to 90% without
compromising accuracy (P < 0.05). These findings highlight the
importance of balancing data quantity and quality to minimize both
data collection and computational costs. This study provides practical
guidance for Al applications in food science.

Big data for a deep problem: understanding and predicting
antioxidant interactions Carlos D. Garcia, cdgarci@clemson.edu.
Chemistry, Clemson Univ., Clemson, South Carolina Antioxidants
are commonly added as combinations of two or more compounds,
potentially improving their overall total antioxidant capacity. One
drawback of this approach is that only a fraction (30%) of the
reported antioxidant mixtures show synergistic effects, while the rest
of the combinations in the literature feature either additive or
antagonistic effects. An additional problem linked to the interaction
between antioxidants is that the overall antioxidant capacity of these
mixtures can be influenced by multiple and complex factors
(distribution, matrix, concentration, ratio of antioxidants, pH, etc.),
which often limits the prediction of the behavior. Approaches to
understand these interactions have proposed the formation of
antioxidant clusters, antioxidant regeneration due to redox cycling,
differential localization of antioxidants in the sample, or a
combination of different mechanisms (e.g., free radical scavengers
and metal chelators). While it is clear that no single mechanism can
be used to predict the behavior of all antioxidant mixtures, several
reports have pointed out the critical role of hydrogen bonding in
improving antioxidant synergism and the difficulty to predict the
consequences of this type of interactions. Aiming to address this gap
in knowledge, our group has developed several machine learning

algorithms that were trained to recognize hydrogen bonding and then
fine-tuned to predict synergist interactions of antioxidants. Besides
describing the evolution of these algorithms, the presentation will
also discuss the possibility to form stable deep eutectic solvents
(DES) with antioxidants and will highlight the importance of
complementing predictions with experimental results. The
applicability of the technology was demonstrated by determining the
oxidative stability of oleic acid as well as commercial samples of
olive oil, pork lard, and duck fat.

Al-driven molecular engineering for global cereal resilience: A
multi-target approach to fungal effector neutralization and toxin
inhibition Hye-Seon Kim2, hyeseon.kim@usda.gov, Stephen
Harding1, Olivia C. Haleyl, Laura Tibbs-Cortes1, Todd A.
Naumann2, Susan P. McCormick2, Hong-Sik Hwang2, Robert H.
Proctor2, Carson M. Andorf3. (1) Orise Fellow, USDA Agr. Res.
Service, Ames, lowa(2) USDA Agr. Res. Service, Peoria, Illinois(3)
USDA Agr. Res. Service, Ames, lowa Global cereal production
faces a persistent multi-billion-dollar threat from pathogenic
Fusarium species. These fungi compromise food safety and security
by producing mycotoxins, such as deoxynivalenol (DON), and
effector proteins that suppress plant immunity. Addressing this
complex host-pathogen interactome across diverse cereals, including
wheat, maize, and barley, requires a shift from a reactive approach to
a predictive-molecular-design approach. Here, we present a
conceptual framework that employs generative artificial intelligence
(AI) to simultaneously enhance plant defense and disrupt mycotoxin
production and pathogenicity in Fusarium. Central to this strategy is
BindCraft, an Al tool that uses structural modeling to design protein-
binding molecules, known as binders, that positively or negatively
impact protein function. First, we are designing binders to neutralize
fungal effector proteins in order to protect plant immunity and,
thereby, restore natural resistance to Fusarium. Second, we are
designing binders to enhance the function of Fhb7, an enzyme that
confers resistance to Fusarium by detoxifying DON via conjugation
with glutathione. Because Fhb7 does not occur naturally in most
modern cereal cultivars, our workflow aims to design binders that
enhance the catalytic efficiency of Fhb7 in diverse cereal crops.
Third, we are designing binders that inhibit Tri5, a Fusarium enzyme
essential for DON biosynthesis, in order to block mycotoxin
production in the fungus. By designing binders that target fungal
effector proteins, a DON detoxification enzyme, and a DON
biosynthetic enzyme, our approach aims to provide a molecular
toolkit to mitigate Fusarium-incited diseases and mycotoxin
contamination in multiple cereal crops. We have begun to validate
the functions of the binders using high-resolution NMR spectroscopy
to confirm precise atomic-level interactions of targeted active sites. If
successful, this generative Al approach has potential to transform
agricultural chemistry, moving the field toward proactive solutions
that safeguard global cereal production.

Rapid and non-invasive diagnosis of nutrient deficiencies in
Arabidopsis thaliana via deep ensemble learning Caner Soylukanl,
caner.soylukan@sabanciuniv.edu, Hiiseyin D. Turk2, Zehra
Ceyhan2, Zainab Imtiaz2, Ravzanur Yazicioglu Basaranl, Gulnur
Senerl, Nihal Oztolan Erol1, Meral Yiicel, Yunus Sarikaya3, Hasan
Kurt4. (1) Sabanci Univ. SUNUM Nanotechnology Research and
Application Centre, Istanbul, Turkey(2) Faculty of Engineering and
Natural Sciences, Sabanci Univ., Istanbul, Turkey(3) Pusula Al,
Istanbul, Turkey(4) Dept. of Bioengineering, Imperial College
London, Istanbul, Turkey Macronutrient deficiencies such as
nitrogen (N), phosphorus (P), and potassium (K) have detrimental
effects on plant growth, productivity, and overall crop quality. Early
and accurate detection of these deficiencies is essential for
sustainable nutrient management and enhanced agricultural
efficiency. In this study, a deep-learning-based image analysis
pipeline was developed to detect and classify nutrient deficiencies



across 20 genotypes of Arabidopsis thaliana, a widely used model
organism in plant research. High-resolution RGB images were
captured under controlled growth conditions, and two primary
methodological approaches were evaluated: feature extraction using 9
pre-trained CNNs combined with 5 machine learning classifiers, and
end-to-end transfer learning with optimized architectures. The
findings showed that deep learning algorithms accurately classified
plant nutrient status despite genotype-dependent variation. The
transfer learning method greatly surpassed the feature extraction
baseline. Our proposed deep ensemble model, which combines
DenseNet-161 and EfficientNet-B6, demonstrated stability and
achieved an average accuracy of 98.76%. Compared with
conventional techniques, this Al-based method offers a
straightforward, non-invasive approach to identifying deficiencies. It
aids precision agriculture, particularly in early detection and nutrient
management, and supports the digital revolution in agriculture.

Ai-assisted design and validation of herbicide resistance genes
Hong-Yan Lin, hylin@mail.ccnu.edu.cn, Guang-Fu Yang, Jiangqing
Dong, Xin-He Yu, Jin Dong. Central China Normal Univ., Wuhan
Discovering and engineering herbicide-resistant genes is a crucial
challenge in crop breeding. This study focuses on the 4-
hydroxyphenylpyruvate dioxygenase Inhibitor Sensitive 1-Like
(HSL) protein, which is prevalent in higher plants but exhibits weak
catalytic activity against many B-triketone herbicides (B-THs). We
elucidated the structural basis of its catalytic reaction by resolving the
crystal structure of HSL in complex with an inhibitor, identifying
four amino acid residues critical for herbicide binding. We employed
an artificial evolution strategy targeting these four allelic sites in rice
HSL1, generating a mutant library ranging from single to quadruple
mutants (M1-M10), and systematically evaluated their catalytic
activity against B-THs. The results indicated that the M10 mutant
exhibited high-efficiency catalytic activity towards B-THs, with its
ability to degrade methylquinolizone (MBQ) surpassing that of the
known HIS1 protein. Overexpression of the M10 gene in rice
significantly enhanced resistance to 3-THs, achieving up to a 32-fold
increase in resistance compared to plants overexpressing the wild-
type HSL, demonstrating considerable potential for application in
herbicide-resistant breeding. However, the M10 gene did not confer
resistance to pyrazole HPPD inhibitors. Therefore, we further
integrated artificial intelligence-assisted mutant screening technology
to conduct directed evolution of rice HSL, successfully designing a
novel gene, T7, which confers broad-spectrum resistance to HPPD
inhibitors, and preliminarily elucidated its catalytic degradation
mechanism. In conclusion, both the M10 and T7 genes show great
potential as promising genetic resources for developing broad-
spectrum herbicide-resistant crops.

AGFD Awards Young Scientist, Young Industrial Scientist,
JAFC Best Paper Award

Metabolic profiling of circulating phenolic metabolites crossing
the blood-brain barrier in vivo and in vitro and their anti-
inflammatory activity in brain cells Maria Angeles Avila-Galvezl,
Beatriz Garay-Mayol1, Diego Jos¢ Lopez-Céanovas1, Sabrina
Poveda-Loral, Silvia Navarro-Orcajadal, Alicia Marinl, Juan Carlos
Espinl, Maria Alexandra Brito2, Claudia Nunes dos Santos3, Juan
Antonio Giménez-Bastidal, Antonio Gonz&aacute;lez
Sarr&iacute;as], agsarrias@cebas.csic.es. (1) Food Sci. and Tech.,
CEBAS-CSIC, Murcia, Spain(2) Pharmaceutical Sciences and
Medicines, Research Institute for Medicines (iMed.ULisboa), Lisbon,
Portugal(3) iINOVA4Health, NOVA Institute Medical Systems
Biology, NIMSB, Lisbon, Portugal A Mediterranean diet rich in
(poly)phenols has been associated with protective effects against
neurodegenerative diseases such as Alzheimer’s and Parkinson’s.
However, these effects likely depend on the ability of bioactive
compounds to reach the brain. Circulating phenolic metabolites,

rather than native dietary (poly)phenols, are more predisposed to
cross the blood-brain barrier (BBB). In this study, we characterized
the pharmacokinetic profile and brain availability of circulating
phenolic metabolites in Sprague—Dawley rats fed with a mixture of
polyphenol-rich extract representative from Mediterranean diet
(pomegranate, lemon, orange, grape seed, olive, and resveratrol), at
human equivalent doses. Brain distribution was assessed by
comparing perfused and non-perfused animals and further validated
using an in vitro BBB model. Anti-neuroinflammatory effects were
also evaluated in human microglial cells. UPLC-ESI-QTOF analyses
identified 39 phenolic-derived metabolites in plasma, of which 20
were detected in non-perfused brains and 19 in perfused brains,
including hydroxytyrosol and tyrosol sulfates, ellagic acid,
dihydrocaffeic acid, among other related phenolic metabolites. In
vitro assays confirmed that all investigated compounds crossed the
BBB, with enhanced transport observed when metabolites were
tested as physiologically representative mixtures. The ellagic acid—
derived metabolite urolithin A and its conjugates also demonstrated
BBB permeability in both in vivo and in vitro models. The ellagic
acid—derived metabolites, urolithins, and their phase-II conjugates
also demonstrated BBB permeability in both in vivo and in vitro
models, and significantly reduced IL-6 release in LPS-stimulated
human microglial cells, yet lacked effect under TNF-a stimulation,
indicating stimulus-dependent anti-neuroinflammatory activity.
Mechanistic analyses revealed that urolithin A interferes with the
MyD88-dependent arm of TLR4 signaling, thuspreserving BBB
integrity under inflammatory conditions. Overall, these findings
indicate that circulating phenolic-derived metabolites after
consuming (poly)phenolic-rich extracts from Mediterranean foods,
such as those foods rich in ellagic acid, the precursor polyphenol of
urolithins (e.g., pomegranate, walnuts, or berries), crossed the BBB,
reaching the brain parenchyma, where they attenuate
neuroinflammation, and could potentially contribute to the prevention
or delay of neurodegenerative diseases.

Dietary fish oil intervention mitigates metabolic dysregulation
triggered by a potato chip diet through the Gut-Liver axis See
Monday Evening Sci-Mix poster 21

Prevalence of tetracyclines residues in poultry eggs using LC-
MS/MS with methanol extraction: Implications for consumer health
Md Humayun Kabirl, humayunkabir@bcsir.gov.bd, Sabina
Yasmin2, Tajnin Jahan3. (1) Inst. of Food Sci. and Tech., Bangladesh
Council of Scientific and Industrial Research, Dhaka(2) Inst. of
National Analytical Research and Services, Bangladesh Council of
Scientific and Industrial Research, Dhaka, Bangladesh This study
evaluated the prevalence of tetracyclines (TCs) residue in poultry
eggs, employing a liquid chromatography—tandem mass spectrometry
(LC-MS/MS) following methanol extraction. A total of 50 egg
samples were analyzed for four major tetracyclines (TCs):
tetracycline (TC), chlortetracycline (CTC), oxytetracycline (OTC),
and doxycycline (DXC). Method validation demonstrated excellent
linearity ( ), recovery (80.1-96.5%), precision ( ), and low LODs (1.5-
3.0), and LOQs (5.0-10.0 ), confirming reliability and sensitivity for
residue detection. TCs residues were detected in 22% of samples,
with concentrations ranging from 6.44 to 347.50 , though most
remained below the established maximum residue limits (MRLs).
Furthermore, the estimated daily intake (EDI) and calculated hazard
index (HI) indicated minimal health risk for both adults and children.
These results underscore the importance of responsible antibiotic use
and systematic residue monitoring to safeguard public health.

Integrated omics, sensory evaluation, and machine learning: A
multimodal data-driven approach to deciphering and predicting fruit
flavor quality Jeehye Sung, jeehye@gknu.ac.kr. Dept. of Food Sci.
and Biotech., Gyeongkuk National Univ., Andong-si,
Gyeongsangbuk-do, Korea (the Rep. of) Fruit flavor quality is a
primary determinant of market value and consumer acceptance;



however, its prediction is complicated by the intricate non-linear
relationships between chemical composition and human sensory
perception. Conventional quality indices often fail to capture these
complex phenotypic traits. To address this, integrating molecular-
level profiling (e.g., metabolomics) with sensory science has attracted
increasing attention in food and agricultural chemistry. In addition,
rapidly evolving artificial intelligence (Al) tools have been
incorporated into this field. This presentation demonstrates and
elucidates these comprehensive multimodal data-driven strategies for
translating high-throughput molecular data into predictive tools for
quality evaluation and flavor-oriented breeding. The first case study
utilizes apples to establish a multi-omics framework, coupling
metabolomic profiling with transcriptomics and sensory evaluation.
This approach successfully identified specific chemical drivers of
flavor perception, mapping the metabolic pathways (e.g., glycolysis
and butanoate metabolism) that regulate volatile production and
determining the molecular basis for sweetness, sourness, as well as
overall flavor quality in apples. Building on these molecular datasets,
the second case study employs Al to advance predictive modeling for
strawberries. Machine learning algorithms were applied to volatile
and non-volatile chemical profiles, successfully developing robust
models to forecast sensory attributes with high accuracy.
Collectively, these studies demonstrate that integrating chemical and
sensory insights with advanced data analytics enables the objective
characterization of fruit flavor. This framework provides a scalable
platform for precision agriculture, facilitating cultivar selection,
flavor-focused breeding programs, and consumer-driven product
development in food and agricultural science.

]

Bioproduct from Biomass

Functionalized lipids and carbohydrate polymers for industrial
applications Helen Ngo, helen.ngo@usda.gov, Majher Sarker,
Madhav P. Yadav, Brajendra Sharma, Tony Jin. USDA Agr. Res.
Service, Wyndmoor, Pennsylvania Agricultural lipids and
carbohydrate polymers are abundant in nature and can be used to
produce valuable products with beneficial characteristics, such as
being non-toxic and biodegradable. However, the global growth and
market acceptance of biobased products remain limited due to
challenges in production, process cost, and product performance.
This presentation discusses our recent efforts in designing processes
to overcome these hurdles. We explore chemical modification routes
to convert agricultural waste and feedstocks into desirable
functionalized branched-chain lipid-based and carbohydrate polymer-
based materials. Product performances were evaluated by assessing
lubrication, mechanical strength, biodegradability, and antimicrobial
activity. The results show that the designed biobased products have
strong potential for applications such as biolubricant, antimicrobial
biodegradable films, and antimicrobial polymer coatings.

Extrusion-induced restructuring of arabinoxylan from brewer’s
spent grain: Effects on composition, molecular characteristics, and
aggregation behavior Shuo Jiang, shuoj99@vt.edu, Zunhuang He,
Young Kim, Haibo Huang, huang151@vt.edu. Virginia Polytechnic
Institute and State Univ., Blacksburg Arabinoxylan (AX) derived
from brewer’s spent grains (BSG) is a promising biopolymer with
applications in food, feed, and biomaterials; however, its structural
heterogeneity and limited extractability remain significant challenges.
In this study, extrusion was applied as a thermomechanical
pretreatment to modulate AX structure under varying temperatures
(150 and 180 °C) and processing cycles (1, 3, 5 cycles), followed by
alkaline extraction and ethanol precipitation to isolate AX. Extrusion
increased xylose content and AX purity while decreasing the
arabinose-to-xylose ratio (A/X), suggesting modifications in
branching architecture. Notably, extrusion at 180 °C for 5 cycles
increased AX recovery rate from 41.89% in the control to 50.28%,
while also significantly improving AX purity from 67.87% to 78.71%

(p <0.05). A reduction in acid-insoluble lignin indicates disruption of
lignin-hemicellulose complexes, supporting a mechanism of selective
matrix deconstruction driven by shear and thermal energy. Size-
exclusion chromatography with multi-angle light scattering (SEC-
MALS) revealed a decrease in molecular weight from 399.3 kDa in
control to 259.8 kDa at 180 °C for 5 cycles, accompanied by a
decrease in polydispersity index (PDI) to below 2, indicating
controlled depolymerization and improved molecular uniformity.
Fourier transform infrared spectroscopy (FTIR) showed no evidence
of new functional group formation, suggesting that extrusion mainly
altered AX molecular architecture through chain scission and
structural reorganization rather than introducing new chemical
functionalities. Despite reduced molecular heterogeneity, particle size
analysis demonstrated increased apparent particle size in aqueous
dispersion after extrusion. This may suggest that extrusion disrupts
heterogeneous macromolecular assemblies while generating AX
chains that reorganize into larger secondary aggregates in solution.
Overall, extrusion induces dual structural effects through
thermomechanical mechanisms, involving selective disruption of
lignin-associated structures, controlled chain scission, and
aggregation reorganization, providing a scalable strategy to tailor AX
functionality.

Cotton flock as a filler of poly(lactic acid)-cottonseed oil
biocomposite films for potential food packaging applications
Zhongqi Hel, zhonggi.he@usda.gov, Sunghyun Nam?2, Renuka
Dhandapani3. (1) Southern Regional Research Center, USDA-ARS,
New Orleans, Louisiana(3) Cotton Incorporated, Cary, North
Carolina Cotton flock (CF) is very small tufts of cotton fiber residue
with lengths <10 mm. The majority of such cotton biomass
byproducts are dumped and landfilled. In this work, CF was tested as
a reinforcement filler for poly(lactic acid)-cottonseed oil (PLA-CSO)
biocomposite films. By solvent (chloroform) casting, 0 (control), 1, 3,
5 and 10% CF and fixed 5% CSO were incorporated into PLA
matrices to form trinary PLA-CSO-CF biocomposite forms. While
CFO0 was colorless and transparent, the opacity of the trinary films
increased with the CF content (Fig. 1). The strengths of the five films
were 1.8,2.7,2.6,2.8 and 1.9 kN m-1 in the order from CF0 to CF10.
These data indicated incorporation of 1 to 5% of CF in the PLA-CSO
films increased the film strength by about 50%. In the meantime,
incorporation of CF into the films reduced the water vapor
permeability by 42-64%, compared to the CSO-PLA film. However,
there is no improvement of film flexibility as the elongation at break
value of the trinary films decreased to 78% of the CSO-PLA film’s
value. Fourier transform infrared spectroscopic analysis is under way.
The 2nd derivative spectral features will be analyzed to derive the
interactive mechanisms of the PLA matrix with CSO and CF.

Valorization of pumpkin seed meal to produce functional
ingredients See Monday Evening Sci-Mix poster 22

Tannin—whey protein crosslinked films for sustainable packaging
Shafaet Ahmed, shafaet.ahmed19@gmail.com, Armando G.
McDonald. Univ. of Idaho, Moscow Petroleum-based plastics
dominate packaging applications but contribute significantly to
greenhouse gas emissions and persistent environmental pollution.
Developing biodegradable materials from renewable biomass streams
represents a promising pathway toward sustainable packaging
solutions. This study explores the utilization of two underutilized
biomass resources abundant in the U.S. Western Region, i) ponderosa
pine bark residues from forestry operations and ii) whey protein
concentrate (WPC) generated during dairy processing, to develop
biodegradable polymer films through tannin—protein crosslinking for
food packaging application. Condensed tannins extracted from
ponderosa pine bark were employed as natural crosslinking agents for
WPC under alkaline oxidative conditions. Film-forming solutions
were prepared by combining WPC, tannin extract, and glycerol
plasticizer, followed by casting and controlled drying. The resulting



films were characterized for their tensile, thermal, and functional
properties to evaluate the effects of tannin-induced crosslinking.
Tensile testing demonstrated that tannin incorporation significantly
improved tensile strength and elongation at break compared with
WPC-only films, indicating enhanced intermolecular bonding and
network formation. Thermal analysis revealed an increase in glass
transition temperature (Tg), suggesting reduced polymer chain
mobility due to crosslink formation. These findings support the
hypothesis that tannin—protein interactions including hydrogen
bonding, hydrophobic interactions, and quinone-mediated covalent
linkages can effectively reinforce protein-based film networks. The
developed tannin—-WPC films also exhibited promising functional
properties relevant to sustainable packaging applications. By
valorizing forestry residues and dairy coproducts, this research
demonstrates a circular bioeconomy approach to producing
biodegradable materials while reducing reliance on petroleum-
derived plastics. The findings contribute to advancing natural
polyphenol—protein crosslinking strategies and provide a foundation
for scalable bio-based packaging materials derived from regionally
available biomass resources.

]

Microbial biofunneling waste organic carbon to develop
advanced polymers Lahiru Jayakody, lahiru.jayakody@siu.edu,
Dushmantha Madushanka, Bhagya Sri Kolitha Jayantha. Southern
Illinois Univ. Carbondale Microbial-based platform chemicals and
their derivatives offer performance advantages by reducing human
and ecological toxicity compared to their petroleum-based
counterparts. We have engineered Pseudomonas putida EM42 and
catabolically robust Erwinia sp. LJJLO1 to convert unconventional
heterogeneous feedstocks such as biomass (e.g., soy and tea waste)
and plastic-derived organic carbon streams (e.g., textile waste) into
advanced chemicals by rewiring native catabolism (US patent
applications PCT/US2022/043646; US Patent 10,829,731). Notably,
we can use synthetic bioconversion routes to produce advanced
platform chemicals with these strains by engineering the meta-
cleavage pathway to produce methylated muconic acids and the N-
demethylation pathway to produce non-native methylated xanthines.
In addition, biopolymers can be produced by introducing non-native
pathway(s) using advanced genetic tools developed for Erwinia sp.
LJJLOI to produce PHB and polyamide esters. We employ a two-tier
protection mechanism: (i) detoxifying inhibitors into less-toxic or
non-toxic compounds and channeling them into central metabolism,
and (ii) protecting macromolecules from chemical damage to create
robust cell factories for obtaining those platform chemicals from
toxic feedstock. The obtained polymer and chemical can be upgraded
to advanced materials, including biodegradable active packaging and
advanced nylon analogs. We envision that our approach will enable
scalable production of platform chemicals from waste organic carbon
streams, facilitating the development of advanced polymer-like nylon
analog fibers.

Selective fermentation of hydrolyzed whey permeate for
production of upcycled galactose-rich food ingredients Dean G.
Hauser, dgh76@cornell.edu, Alaina D. Brock, Patrick Gibney,
Samuel D. Alcaine. Food Science, Cornell Univ. College of
Agriculture and Life Sciences, Ithaca, New York Whey, a liquid
byproduct of cheese and yogurt production, is generated in annual
quantities of roughly 200 million tons globally and is challenging to
dispose of due to its high lactose and mineral content. This
composition also makes whey an excellent candidate for value
addition by upcycling after hydrolysis and galactose isolation, due to
galactose's lower glycemic response relative to sucrose and glucose,
higher sweetness than lactose, and higher Maillard browning
potential than lactose and glucose. However, it is difficult to obtain
high purity galactose from hydrolyzed whey permeate via physical or
enzymatic methods due to the structural similarities between glucose
and galactose. Therefore, the goal of this study was to develop and

optimize a fermentation process for hydrolyzed whey permeate in
which galactose is retained, glucose is consumed, and minimal
ethanol is produced. Two commercial strains of Pichia kluyveri and
one strain of Saccharomyces cerevisiae were tested across a range of
fermentation temperature (15-25°C), agitation rate (150-250rpm),
pitch rate (6-8log cells/mL), and time (1-7 days), in reconstituted
hydrolyzed 10%w/w whey permeate. An optimal split-plot design
was generated using the custom design of experiments platform in
JMP statistical software, enabling efficient estimation of all response
surface terms, inoculum effects, and inoculum-by-process factor
interactions. Accordingly, six temporally distinct fixed-temperature
blocks of 18 fermentations were carried out, totaling 108
fermentations. Standard least squares regression was used to model
ethanol production, while beta regression was used to model glucose
consumed due to its bounded distribution. Across all testing
conditions, over 90% of initial galactose was retained. All process
factors significantly (p<0.05) impacted glucose consumption, with
time and pitch rate emerging as key drivers. For ethanol, only time
and pitch rate were significant among continuous factors. Significant
inoculum effects and strain-by-process interactions were observed in
both models. Multi-response desirability optimization in the JMP
profiler platform was used to predict and validate optimal culture
conditions. Taken together, these results demonstrate a viable
fermentation process for producing a galactose-rich product from
dairy byproducts, with potential for further development as a value-
added ingredient for the food industry.

Upcycling fish processing by-products into functional protein
hydrolysates: optimization of enzymatic hydrolysis and its impact on
structure and emulsifying performance Sirui Chen, siruil22@vt.edu,
Fujunzhu Zhao, Lihong Yang, Haibo Huang. Virginia Polytechnic
Institute and State Univ., Blacksburg, Virginia Fish processing by-
products represent an underutilized protein-rich resource with strong
potential for conversion into value-added functional ingredients.
Enzymatic hydrolysis facilitates fish protein hydrolysates (FPH)
recovery and allows tuning of their structural and interfacial
characteristics; however, the relationship among hydrolysis
conditions, degree of hydrolysis (DH), and emulsifying performance
remains insufficiently understood. This study aimed to optimize FPH
recovery from fish byproducts via response surface methodology
(RSM) and evaluate the effect of DH (6%-10%) on molecular
characteristics and emulsion functionality of the resulting FPH. The
optimized conditions yielded a maximum protein recovery of 82.4%
at an enzyme-to-substrate ratio of 3.2%, liquid-to-solid ratio of 8.0,
and hydrolysis time of 2.5 h. Increasing DH reduced molecular
weight from 10-210 KDa (raw fish protein) to 2~10 kDa and
enhanced solubility from 84.1% (6% DH) to 95.3% (10% DH).
Surface hydrophobicity showed an initial increase followed by a
decrease, with a maximum at 7% DH, while molecular flexibility
rose from 0.771 at 6% DH to 1.392 at 9% DH. The change of protein
structure and conformational mobility promoted interfacial
adsorption and rearrangement, leading to improved emulsifying
activity from 8.16 m2/g at 6% DH to 15.53 m2/g at 10% DH. In
contrast, emulsion stability showed an optimum at intermediate
hydrolysis: the emulsion stability index peaked at 8% DH (1147.2)
but decreased sharply at 9% DH (538.9), indicating that excessive
hydrolysis impaired interfacial film integrity. Similar trends were
also observed in the particle size and rheological results. Overall,
controlled limited hydrolysis provided the best balance between rapid
interfacial adsorption and strong viscoelastic film formation, offering
a practical strategy to produce high-value functional FPH from fish
by-products.

Resin extraction as a tool for the utilization of waste from
superfruits rich in antioxidants Ryan Buzzetto More, Ezra E. Cable,
Victoria Volkis, chvolkis2013@gmail.com. Natural Sciences, Univ.
of Maryland Eastern Shore, Princess Anne Superfruits are prized for



their antioxidants, essential oils, terpenes, minerals, and other
valuable phytochemicals. The most popular are agai berries, which
Dr. Oz once promoted for their health benefits, attributed to high
phenolic content. However, it can only be grown in the Amazon
rainforests of Central and South America and must be imported into
the US. Traditionally, it is used as a staple food, in agai bowls and
smoothies, and as a dietary supplement in pills. Recently, we have
shown that MD native Aronia mitschurinii, along with elderberries,
hascaps, and mulberries, has antioxidant profiles exceeding by order
of magnitude those in agai berries, yet cheap to grow, can be grown
across the entire US, and are resistant to most pests. However, only
aronia juice produced at low temperature is palatable, whereas the
pulp is bitter due to its extremely high tannin content, which is itself a
valuable antioxidant. Yet the pulp contains nearly 48 percent of the
fruit’s total antioxidants. To utilize underutilized parts of fruit, we
have developed non-food applications that employ resin extraction.
Resins are polymeric materials with varying functionality, polarity,
and porous structure. The process includes resin activation, sorption,
desorption, and freeze-drying of the desorbate into the powder from
which all the applications are developed. The applications include
medical supplements in the form of pills, a powder to boost immune
protection of plants, organic pesticides that are non-toxic, and non-
toxic food colorants with health benefits to replace those recently
banned by the FDA, and as an active ingredient in the non-toxic
antifouling protection formulations for food packages, boats, fish
tanks, irrigation pipes, and water purification systems. The principles
of batch and continuous processes, resin comparisons, and
optimization of extraction parameters with respect to total phenolic
antioxidant recovery will be presented.

Ultrasound-assisted extraction of secondary plant metabolites
from Solanum sisymbriifolium Hashim Ibrahim1, Lindsay Schulz2,
Louise-Marie Dandurand2, Inna E. Popoval, ipopova@wisc.edu. (1)
Univ. of Wisconsin-Madison(2) Univ. of Idaho, Moscow Solanum
sisymbriifolium is an underutilized plant in the Solanaceae family
with potential as a feedstock for pesticidal compounds. The plant is
currently considered a weed with no established economic value, yet
its biomass could serve as a source of nematicides for pests that have
limited control options. Plant material and extracts from S.
sisymbriifolium have been shown to suppress several potato
nematodes, including the pale potato cyst nematode (Globodera
pallida) and root-knot nematodes (Meloidogyne spp.). The pesticidal
activity of S. sisymbriifolium is attributed to secondary metabolites
such as glycoalkaloids, phenolic acids, and flavonoids. These
metabolite classes represent biomass-derived chemical resources for
nematodes and also have potential for managing additional
agricultural pests. In the present study, we assessed the use of
ultrasound-assisted extraction for the recovery of potential bioactive
compounds such as glycoalkaloids, organic acids, hydroxycinnamic
and hydroxybenzoic phenolic acids, and flavonol glycosides from
shoots, roots, and flowers of S. sisymbriifolium. The extraction was
carried out using a set of solvents with varying polarity including
hexane, chloroform, ethyl acetate, ethanol, and methanol. The
ultrasound-assisted extraction efficiencies were compared to
traditional cold solvent extraction. The effect of solvent and
extraction method on extractability of seven potential pesticide
compounds from roots, shoots, and flowers was compared. In
general, ultrasound-assisted extraction resulted in higher recoveries
across seven monitored compounds. Nonpolar solvents (hexane and
chloroform) showed the greatest differences in extraction recoveries
for both extraction methods. The results indicate that ultrasound-
assisted extraction provides an efficient route for generating higher-
value bioproducts from S. sisymbriifolium biomass.

]

Sustainable pressurized liquid extraction of polyphenols from
rice husk Milagros S. Bustamante Bernedo1,2, msb6459@psu.edu,
Nils Huaman Castilla2, Francisco Paraguay Delgado3, Enrique

Gomez4. (1) Faculty of Science, Univ. Nacional de Ingenieria, Lima,
Peru(2) Escuela Profesional de Ingenieria Agroindustrial, Univ.
Nacional de Moquegua, Peru(3) Centro de Investigacion en
Materiales Avanzados, S. C., Chihuahua, Mexico(4) Dept. of
Chemical Engineering, The Pennsylvania State Univ., Univ. Park
Rice husk is an abundant agro-industrial byproduct and is often
incinerated for waste management, which can generate greenhouse
gas emissions. However, it represents a natural source of bioactive
compounds and polymers such as cellulose. Therefore, sustainable
strategies are needed to revalorize this residue. Additionally,
sustainable valorization requires a comprehensive understanding of
how extraction parameters impact both phenolic recovery and the
lignocellulosic matrix. This study evaluated pressurized liquid
extraction (PLE) using water—ethanol mixtures (0-60%) at high
temperatures (90—150 °C) as a sustainable method to obtain extracts
rich in antioxidant compounds while preserving the structural
integrity of the residual rice husk biomass. The extracts obtained
were chemically characterized, while the residual biomass was
characterized by infrared spectroscopy (FTIR), X-ray diffraction
analysis (XRD), and scanning electron microscopy (SEM). During
PLE, the use of 60% ethanol at 150 °C yielded the highest total
polyphenol content and antioxidant activity (3.23 mg GAE/g dw and
88.05 pmol TE/g dw). The polyphenol profile showed that caffeic
acid, gallic acid, and vanillin concentrations increased with
increasing extraction temperature. Notably, the use of green solvents
such as ethanol enhanced extract quality by acting as an antisolvent
for sugars, effectively mitigating the formation of toxic byproducts
such as 5-hydroxymethylfurfural (5-HMF). Furthermore, structural
characterization highlighted process selectivity, with SEM revealing
extensive fragmentation of the lignocellulosic matrix, consistent with
enhanced phenolic release, while XRD and FTIR indicated that the
cellulose crystalline structure and cellulose-related bands were
largely preserved in the residual rice husk biomass. Overall, these
results show that the phenolic-rich extract and the residual rice husk
biomass with preserved cellulose structure could be promising for
various applications, including as enhancers for active packaging.

Exploring cosolvent-enhanced biomass fractionation at the
atomic scale using a complete model of the secondary plant cell-wall
Micholas D. Smith1, micholasdsmith@gmail.com, Yan Yu2, Alan
Hicks2, Derya Vural3, Shalini Jayaraman Rukmanil, Jeremy
Smithl1,2. (1) Biochemistry and Cellular and Molecular Biology,
Univ. of Tennessee Knoxville(2) Oak Ridge National Laboratory,
Oak Ridge, Tennessee(3) Physics, Marmara Univ. Fen Fakultesi,
Istanbul, Turkey Over the past decade, there has been an increase in
the application of molecular scale models to explore biomass
deconstruction/fractionation technologies. While these models have
provided substantial insights into how various chemical pretreatments
of biomass modulate the behaviour of isolated plant-cell wall
components and binary-mixtures of plant cell walls; secondary plant
cell walls (SCW) are themselves complex laminate structures
containing chemically diverse chains of lignin and partially
acetylated hemicellulose sandwiched between cellulose fibrils. Here
we present the results of a first-of-its-kind molecular dynamics study
of the drying and cosolvent (tetrahydrofuran-water) pretreatment of a
complete model of the SCW containing 7 cellulose microfibrils, 212
hemicellulose chains, 328 unique lignin chains with chemical
compositions consistent with the model hardwood: Populus
triocharpa. This work provides a detailed accounting of how complex
interactions and chain morphologies change under drying conditions
as well as how cosolvents modulate interactions between multiple
biomass components under successful cosolvent pretreatment.
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Effect of flour pH on Chaenorpine release and bitterness in
extruded corn puffs Srikanth Ponnegantil, Kenny Smith2, Edisson
Tello Camachol, tellocamacho.1@osu.edu, Devin G. Petersonl. (1)
Dept. of Food Sci. and Tech., Ohio State Univ., Columbus(2) Dept.
of Food. Sci. and Nutr., Univ. of Minnesota Twin Cities, Minneapolis
Bitterness remains a primary barrier to consumer acceptance of
whole-grain foods, often arising from process-induced formation or
release of bitter metabolites. In this study, we investigated the role of
extrusion-relevant formulation variables, specifically processing aids
and flour pH, in modulating the formation of chaenorpine, a key
bitter alkaloid in whole-grain corn puffs. Eight model formulations
containing sodium chloride, trisodium phosphate (TSP), and calcium
carbonate were designed to span a flour pH range of 6.3 to 7.6, then
subjected to extrusion processing. Chaenorpine concentrations were
quantified and ranged from 0.27 to 0.70 mg/g across samples. A
strong inverse correlation was observed between flour pH and
chaenorpine concentration (r = —0.94, p < 0.001), indicating that
more acidic conditions promote chaenorpine formation or release,
while pH elevation suppresses its accumulation. All measured
concentrations exceeded the reported bitter recognition threshold
(0.063 mg/g), confirming that chaenorpine was present at sensory-
relevant levels in all samples. Descriptive sensory analysis further
revealed a strong positive correlation between chaenorpine
concentration and perceived bitterness intensity (r = 0.93, p <0.001),
establishing a direct link between molecular composition and sensory
perception. These results identify flour pH as a critical control
parameter governing the generation of bitter compounds during
extrusion and provide a mechanistic basis for mitigating bitterness,
improving flavor quality, and enhancing consumer acceptance in
whole-grain products.

]

Whole soybean tofu scaffolds from micronized full-fat soy flour
with transglutaminase for cultured meat applications Hagyeong
Kim, hagyung8@gmail.com, Kwang G. Lee. Food Sci. and Biotech.,
Dongguk Univ., Goyang-si, Gyeonggi-do, Korea (the Rep. of) The
growing demand for sustainable protein sources has driven interest in
cultured meat technologies. A critical requirement for cultured meat
production is the development of biocompatible, edible, and
structurally stable scaffolds that support cell attachment and growth.
In this study, whole soybean tofu scaffolds were developed from
micronized full-fat soy flour, which provides complementary roles of
soy protein and cellulose. The scaffolds were fabricated through a
wholebean tofu-inspired gelation process involving enzymatic
crosslinking with transglutaminase, followed by freeze-drying to
obtain a porous three-dimensional structure. The physicochemical
properties and biocompatibility of the scaffolds were evaluated by
swelling ratio, degradation rate, Young’s modulus, porosity, and cell
viability. The scaffolds demonstrated stable swelling ratio and
degradation rate while maintaining structural integrity. Young’s
modulus ranged from 31 to 73 kPa. In addition, cell viability
confirmed that the scaffolds supported cell attachment and
proliferation. These results demonstrate the potential of whole
soybean tofu scaffolds as edible and sustainable materials for
cultured meat.

Dual exploitation of silflower (Silphium integrifolium Michx)
seeds to produce a protein isolate and a phenolic-rich extract Zi
Tengl, davidtzfe@gmail.com, Christina Stonoha-Arther2, Korey
Brownsteim1, Mukti Singhl, Sean X. Liul. (1) Functional Foods
Research Unit, USDA-ARS National Center for Agricultural
Utilization Research, Peoria, Illinois (2) Cell Wall Biology and
Utilization Research Unit, USDA-ARS US Dairy Forage Research
Center, Madison, Wisconsin Silflower (Silphium integrifolium
Michx) is a perennial oilseed crop native to the central US. It is under
growing interest of domestication owing to its drought tolerance and
competitiveness with annual weeds. Defatted silflower meal is rich in
proteins (48.6%) and phenolics (5.28 mg GAE/g), but the interactions

between those compounds give silflower proteins an unpleasant dark
color, which limits the application of silflower proteins in food
products. In this study, a two-step extraction process was developed
to produce a phenolic-rich fraction (PhF) and light-colored protein
isolate (SiPI), allowing comprehensive valorization of this emerging
cash crop. Defatted silflower seed meal (DFM) was extracted with
70% ethanol to produce the PhF, which recovered >80% of the
phenolics from DFM. The PhF exhibited high total phenolic content
(56 mg GAE/g DW), chlorogenic acid level (11 mg/g DW), and
ABTS antioxidant activity (205 pmol Trolox per g DW). The solid
residue after ethanolic extraction was further extracted at pH 8.0 with
0.8 M NaCl and 0.01 M NaHSO3 to produce de-phenolized SiPI
(DP-SiPI). A conventional method of extracting DFM directly at pH
9.0 followed by isoelectric precipitation was employed to produce
control SiPI (C-SiPI). DP-SiPI showed significantly higher brightness
than C-SiPI (L* = 74.8 vs 62.4), together with less greenness (a* =
5.17 vs 2.48), and less blueness (b* =26.1 vs 16.5). DP-SiPI also
showed very low level of phytic acid at 1.2 mg/g, compared to 4.4
mg/g for C-SiPI and over 10 mg/g for soy protein isolate. On the
other hand, DP-SiPI showed moderately lower protein recovery from
DFM at 32% compared to 40% for C-SiPI. Additionally, DP-SiPI
also has an amino acid score (AAS) of 0.77 with lysine being the
limiting amino acid, whereas C-SiPI is a complete protein with AAS
of 1.00. Both DP-SiPI and C-SiPI contain 28% [B-sheets and 24% -
turns, and they comprise subunits resembling the 11S globulin and 2S
albumin in sunflower seeds. DSC measurements indicated two
denaturation peaks at 90 and 110 °C, respectively. This study
demonstrates the feasibility of multifaceted utilization of silflower, an
emerging oilseed crop in the US. It provides an integrated approach
to recovering both the health-benefiting phenolics and nutritious,
visually appealing proteins from silflower seeds besides oil.

Analysis and reconstitution of the fishy off-note of omega 3 oil for
the modulation of its perception See Monday Evening Sci-Mix
poster 29

Acrylamide formation kinetics in commercially available plant-
based burger analogues Chinaza S. Arinzechukwul,
carinzec@uoguelph.ca, Sebastian Reggeti-Marquezl, Alyssa
Francavillal, Iris J. Joyel, Maria G. Corradinil,2. (1) Dept. of Food
Science, Univ. of Guelph, Ontario, Canada(2) Univ. of Guelph Arrell
Food Institute, Ontario, Canada Introduction: Plant-based burgers
(PBBs) have gained popularity as healthier and more sustainable
alternatives to conventional products; however, concerns remain
regarding chemical safety, particularly the formation of process-
induced toxicants such as acrylamide (AA). Understanding AA
formation kinetics and the factors influencing its extent and rate is
therefore critical for risk mitigation. This study systematically
evaluates the effects of composition and thermal processing
conditions on AA formation. Methods: PBBs formulated with distinct
protein sources, i.e., soy (SB), lentil (LB), pea (PB), quinoa (QB),
and sweet potato (SPB), were sourced locally, with beef burgers (BB)
included as a reference. Samples were grilled at 140, 160, 180, and
200 °C for up to 6 min, with temperature profiles recorded and
specimens retrieved at 2-min intervals. Moisture content and colour
(CIELab scale L, a, b*, and browning index) were measured.
Acrylamide (AA, pg/kg) and asparagine (mg/kg) were quantified by
LC-MS. All analyses were conducted in triplicate and expressed on a
dry matter basis. Quality attributes and AA formation kinetics were
modelled using a first-order and a Weibullian model to quantify AA
formation rates. Result: Higher grilling temperatures significantly
increased heat transfer, moisture diffusion and evaporation across all
burger types. Moisture content decreased by 7-34 % over time at all
temperatures, promoting the Maillard reaction. B, an indicator
associated with acrylamide (AA) formation, increased during grilling
in all samples, exceeding ~100 AU at the end of cooking. AA content
increased with temperature and cooking time across all burgers;



compared to beef burgers (623.73 + 83.6 pg/kg), LB and QB
exhibited higher AA levels (926.67 + 50 and 701 + 109 pg/kg,
respectively), while SPB, PB, and SB burgers showed comparable or
lower levels (564.8 + 89.1, 543.47 + 144, and 529 + 78.6 pg/kg,
respectively). Similarly, the AA formation rates extracted from both
selected models were consistently higher at all tested temperatures in
LB and PB relative to beef and the other formulations. Significance:
This work evaluates AA formation kinetics across PPBs with diverse
compositions under realistic preparation conditions, informing the
development of potential mitigation strategies.

Binary beeswax-candelilla wax oleogels as fat replacements: The
relationship between gel strength and oil unsaturation Hong-Sik
Hwang, hongsik.hwang@usda.gov, Jill K. Winkler-Moser. USDA,
ARS, NCAUR, Peoria, Illinois Oleogels with the binary mixture of
beeswax (BW) and candelilla wax (CW) are very promising fat
replacements because they not only have melting points close to
conventional fats, but also have significantly higher gel strength,
elasticity, and plasticity compared to those with a single wax. It is
important to understand the parameters determining the physical
properties of these oleogels for the practical application. This study
aimed to understand the effect of oil, the major constituent of oleogel,
on the properties of BW-CW oleogels. Oleogel samples were
prepared with 11 vegetable oils at two wax concentrations (3% and
7%, w/w). Melting point, firmness, cohesiveness, solid fat content
(SFC), and crystal structures using phase-contrast microscopy were
examined. One important finding was that the strength (firmness and
cohesiveness) of these oleogels positively correlated with oil
unsaturation, which was opposite to the previously reported
correlations of wax oleogels. The additional study showed that
oleogels with BW alone had a negative correlation between oil
unsaturation and gel strength while those with CW alone had a
positive correlation. Since the major constituents in BW and CW are
wax esters and hydrocarbons, respectively, it was postulated that wax
esters and hydrocarbons are the factors determining the relationship
of gel strength with oil unsaturation. Another study with oleogels
made with wax esters and those with hydrocarbons reached the
conclusion that hydrocarbons in waxes led to a positive correlation
while wax esters caused a negative correlation. Accordingly, it was
concluded that hydrocarbon in BW-CW oleogels was the dominant
factors determining the effect of oil unsaturation on their strength.
The information provided in this study can be used by food
manufacturers to produce harder oleogels using right combinations of
wax and oil.

Structural insights into the transmembrane transport of plant
secondary metabolites Jiangqing Dong, dongjql2@hbucm.edu.cn.
Hubei Univ. of Chinese Medicine, Wuhan, Hubei, China Plants
produce a vast array of structurally diverse secondary metabolites
that play essential roles in defense, signaling, and adaptation to
environmental stresses. The transport of these metabolites across
biological membranes is critical for their biosynthesis, storage, and
function, yet the molecular mechanisms underlying this process
remain poorly understood. ATP-binding cassette (ABC) transporters,
particularly those belonging to the ABCC subfamily, have emerged
as key players in the vacuolar sequestration and detoxification of
these compounds. In this study, we present high-resolution cryo-
electron microscopy (cryo-EM) structures of AtABCC2, a
prototypical ABC transporter from Arabidopsis thaliana responsible
for the transport of glutathione-conjugated secondary metabolites.
We captured the transporter in multiple functional states, including
the apo-form, substrate-bound, and dimeric conformations. Our
structural analysis reveals the molecular basis for substrate
recognition, demonstrating how the transporter accommodates
diverse metabolites through a combination of hydrophobic
interactions and hydrogen bonding networks. Notably, we uncovered
a unique dimerization mode distinct from previously characterized

ABCC transporters. Unlike human ABCCI or yeast Ycflp,
AtABCC2 dimerization is mediated by transmembrane domain 2
(TMD?2) and nucleotide-binding domain 2 (NBD2), rather than
TMDO. Our work establishes a mechanistic framework for
understanding plant detoxification processes and lays the foundation
for engineering improved xenobiotic tolerance in crops, with
potential applications in phytoremediation and sustainable
agriculture.

FPOs (Farmer Producers Organization) as carbon foot soldiers
See Monday Evening Sci-Mix poster 19

Molecular mechanism of protonation dependent transport cycle
of plant sugar transporter Arnav Paull, paul30@illinois.edu,
Diwakar Shuklal,2. (1) Chemistry, Univ. of Illinois Urbana-
Champaign(2) Chemical and Biomolecular Engineering, Univ. of
Illinois Urbana-Champaign Proton-coupled sucrose transporters
play a central role in plant carbon allocation, directly impacting
phloem loading, source-sink relationships, and ultimately crop yield.
Despite their importance, the molecular mechanism by which
protonation drives conformational cycling and enables transport
remains poorly understood. How proton coupling enforces transport
competency and substrate specificity is an open question. Here, we
address this challenge for the plant sucrose transporter AtSUCI using
an adaptive sampling strategy combined with over 1.4 milliseconds
of all-atom molecular dynamics simulations. Rather than relying on
brute-force sampling alone, simulations were iteratively guided to
efficiently capture rare, functionally relevant transitions between
outward-facing (OF), occluded (OC), and inward-facing (IF) states.
This approach enables resolution of four complete conformational
cycles spanning apo and sucrose-bound (holo) systems under both
protonated and deprotonated conditions, providing a unified
framework to dissect proton coupling across functional states.
Markov state models (MSMs) constructed from the adaptively
sampled trajectories reveal that OC—IF transition is selectively
dependent on protonation, a key step required for transport. While the
OF—OC transition is largely unaffected, the OC—IF barrier is
significantly reduced upon protonation (~4 kcal/mol to ~2 kcal/mol),
demonstrating that protonation is not merely stabilizing but
functionally essential for completing the transport cycle. To quantify
substrate transport, we integrate unbiased and biased simulations
using umbrella sampling and transition-based reweighting analysis
(TRAM), enabling consistent estimation of free energy landscapes
and kinetics for holo systems. Residue-level interaction network
analysis reveals how protonation reorganizes key interactions to
couple substrate binding with conformational change, providing a
mechanistic basis for proton-driven specificity and gating. By
establishing how protonation enables access to transport-competent
states, this work provides a molecular blueprint for engineering
sucrose transport efficiency. Such insights can inform rational design
of transporter variants to enhance carbon partitioning and improve
yield in agriculturally relevant crops, highlighting the broader impact
of mechanistic understanding on plant productivity.

Innovative engineered biochar applications for brackish water
irrigation See Monday Evening Sci-Mix poster 20

Accelerated formulation development for stabilization of
microbial actives using a high throughput experimentation platform
Gary Chenl, gary.chen@corteva.com, Taylor Burghardtl,
taylor.burghardt@corteva.com, Hua Wangl, Tierah Maconl, Jie
Xul, Benjamin Doughanl, Matt Hyatt1, Ainhoa Oller2,1, Antonio
Gomez2,1, Rocio Torres2,1, Rocio Hernandez2,1, Ana Vila2,1,
Minija Praveenl, Kayla Gossmannl. (1) Corteva Agriscience LLC,
Indianapolis, Indiana(2) Corteva Agriscience LLC, Spain, Murcia
With increasing demand for higher farm productivity and changing
regulatory landscape, the agriculture industry is exploring alternative
crop protection agents to complement traditional agrochemicals.



Biologics show great potential to enhance crop yield, improve soil
health, and support sustainable agriculture. In particular, microbial
products offer unique combinations of features, including multimodal
mechanisms of action and low application rates. Maintaining viability
of living organisms throughout manufacturing, transportation, and
storage remains a significant challenge requiring complex cold-
chains and packaging. Diverse ingredients are often utilized to
provide protection against environmental stressors. However, their
protective effects are highly variable and dependent on the microbial
species. Developing a stable and cost-effective formulation for a
given microorganism requires searching an extremely large and
combinatorial design space with up to 2100 possible combinations
of materials. In this study, we built a high throughput
experimentation (HTE) platform to rapidly explore the formulation
design space and identify species-specific ingredients that enable
susceptible microorganisms to survive environmental and supply
chain stressors commonly found in agricultural applications. We
assembled and leveraged a large library of co-formulants to construct
diverse formulation types and concepts. Modular stress tests were
developed to mimic various stressors found in manufacturing
processes, storage, and field applications. Additionally, development
of novel bioanalytical methods allowed for extremely efficient and
accurate evaluation of microbial stability. Identified hits were
validated with scalable process technologies as well as real time and
predictive stability studies. The platform is highly parallelized and
automated, enabling thousands of formulations to be tested
simultaneously. The generated data were further utilized for machine
learning models to optimize formulations for other microbial active
ingredients. Through this approach, we identified thousands of
formulations that effectively stabilized microorganisms for
agricultural applications. This work highlights the utility of HTE
methods in accelerating and improving efficiency of microbial
formulation development.

Impacts of refining on the redox profiles of edible oils and
growing pigs revealed by chemometric and metabolomic analyses
Junwei Zhangl, zhan8011@umn.edu, Brian J. Kerr2, Chi Chenl. (1)
Univ. of Minnesota Twin Cities, Minneapolis(2) USDA Agr. Res.
Service, Ames, lowa Refining is a common industrial practice of
converting raw vegetable oils to edible oils by removing the
components affecting the viscosity, neutrality, color, odor, and
stability of the oils. However, the systematic effects of refining on the
redox status of vegetable oils and the metabolic status of animals
remain inadequately examined. This study compared crude and
refined palm, soybean, and corn oils through chemometric analysis as
well as their influences on the hepatic metabolome of growing pigs
through metabolomic analysis. Chemometric analysis showed that
refined oils had comparable triacylglycerols and fatty acids with
crude oils, but lower levels of moisture, unsaponifiable matter and
free fatty acids. Refining decreased phenolics and carotene
antioxidants in oils, but had differential effects on tocopherols and
tocotrienols. A two-way ANOVA was performed and showed that
refining had no effect on TBARS, but decreased p-anisidine value
and aldehydes, including acrolein, 2,4-decadienal, 2-hexenal. Feeding
crude and refined oils to growing pigs (initial body weight=26kg;
n=8 per treatment) for 4 weeks at the 7.5% inclusion rate showed
comparable growth performance and serum biochemical parameters.
Nonetheless, the hepatic metabolome differed between pigs fed crude
and refined oils, highlighted by the higher abundances of glutathione,
and cysteinylglycine in pigs fed refined oils. Overall, despite the loss
of antioxidants, refining did not compromise the redox status of three
vegetable oils due to the removal of pro-oxidants, which may further
preserve or enhance the redox balance in animals.

Antimicrobial activity of avocado-derived lipid extract against
Listeria monocytogenes: Insights into the molecular mechanism
Rocio Carmona-Manzol, rociocarmonaa@outlook.es, Shirley Mora-

Godinez2, Carmen Hernandez-Brenes1,2, Adriana Pachecol. (1)
School of Engineering and Sciences, Tecnologico de Monterrey,
Mexico(2) Institute for Obesity Research, Tecnologico de Monterrey,
Mexico Listeriosis, a severe foodborne illness caused by Listeria
monocytogenes, represents a critical challenge for the global food
industry due to its high mortality rate and psychrotrophic nature,
which allows it to grow at refrigeration temperatures. In addition, its
ability to persist in the food processing environment through biofilm
formation, combined with the "zero-tolerance" regulation and
increasing resistance to conventional antimicrobials, underscores the
urgent need for novel natural control approaches. This study explores
the revalorization of avocado seeds, an abundant agricultural waste,
through a food-grade acetogenin-enriched extract (Avosafe®), and
the antimicrobial potential and mechanism against L.
monocytogenes. Using a standardized two-fold serial dilution
method, we determined the minimum inhibitory concentration (MIC)
at 31.25 ppm and minimum bactericidal concentration at 62.5 ppm.
Growth kinetics confirmed a strong dose-dependent inhibition,
positioning Avosafe® as a high-performance natural alternative to
synthetic preservatives. As a first approach, to elucidate the
antimicrobial mechanism, a transcriptomic analysis was conducted
with a sub-lethal Avosafe® concentration (0.5X MIC) for 4 h, to
capture the early adaptive response. Preliminary results suggest that
Avosafe® induces significant dysregulation in genes associated with
membrane integrity and stress response pathways. These findings
suggest that its bioactive components, particularly acetogenins

(! 47% v/v), likely trigger the disruption of the bacterial cell wall and
induces a cascade of metabolic failures. This study provides the first
molecular roadmap of how L. monocytogenes ATCC 35152 responds
to Avosafe®, validating the potential of "waste-to-value" strategies in
food safety and supporting the development of sustainable bio-based
defenses against persistent foodborne pathogens.

Evaluation of multistep analytical approaches for polyphenol-
rich extracts obtained with deep eutectic solvents Vincenzo D.
Ybazeta, a20210941@pucp.edu.pe, Betty C. Galarreta. Science
Department - Chemistry Section, Pontificia Univ. Catolica del Peru,
Lima District Deep eutectic solvents (DES) have emerged as
sustainable and versatile alternatives for the extraction of natural
compounds. Formed through the combination of hydrogen bond
donors and acceptors, DES exhibit tunable polarity and extensive
hydrogen-bonding networks that enhance extraction efficiency.
However, their physicochemical properties—particularly pH and
viscosity—pose significant challenges for conventional analytical
methodologies. While selected colorimetric assays have been
successfully adapted to DES-based systems, the development of
integrated, multistep analytical approaches remains limited. In this
work, we propose a combined methodology that incorporates the
Folin—Ciocalteu, aluminum chloride, and 4-
(dimethylamino)cinnamaldehyde (DMAC) assays, specifically
adapted for DES media. The approach is applied to cacao leaves to
enable a more comprehensive characterization of polyphenol content.

Sustainable Agriceuticals

Effect of polyphenol-enhanced prebiotics on obesity Hyun Sook
Kim1, kimhy2005@hotmail.com, Hwang Subinl, Kun Ho Seo2. (1)
Foods and Nutrition, Hanyang Univ., Seongdong-gu, Seoul, Korea
(the Rep. of)(2) Konkuk Univ., Gwangjin-gu, Seoul, Korea (the Rep.
of) Polyphenols have the potential to enhance prebiotic activity and
contribute to the amelioration of obesity. In this study, we developed
novel prebiotic ingredients derived from plant-based pomace through
microbial bioconversion using lactic acid bacteria (LAB). We
employed Lentilactobacillus kefiri DHS, a phenolic-transforming
LAB that remains relatively underexplored compared to commonly
used Lactiplantibacillus plantarum, to enhance the polyphenol
content and antioxidant capacity of Cucumis melo L. byproducts



(whole residue versus juice-derived sludge). Polyphenol-rich
Cucumis melo L. (PCM) was prepared via bioconversion with kefir-
derived LAB and orally administered to C57BL/6J mice fed a high-
fat diet for 12 weeks. PCM supplementation significantly reduced
body weight gain, adipose tissue mass, hyperlipidemia, and insulin
resistance compared to the saline-treated control group. These
improvements were accompanied by modulation of gene expression
associated with adipocyte differentiation and energy expenditure in
adipose tissue. In conclusion, enzyme-mediated bioconversion using
L. kefiri DHS overcomes limitations of conventional extraction
methods and enhances bioactivity without harsh processing. This
approach positions Cucumis melo L. byproducts as promising
prebiotic-oriented functional ingredients with potential to prevent
obesity-associated metabolic disorders.

Hepatic Hamp restoration contributes to nicotinamide
mononucleotide (NMN)-alleviated hepatic steatosis in chronic
alcohol-fed mice Feiwei Cao, cfw@zcmu.edu.cn. Zhejiang Chinese
Medical Univ., Hangzhou, Zhejiang Hepatic nicotinamide adenine
dinucleotide (NAD+) reduction is a pathological hallmark and
pathogenic basis for alcohol-associated liver disease (ALD).
Nicotinamide mononucleotide (NMN), a widely distributed NAD+
precursor naturally present in various dietary sources, has been
reported to prevent alcohol-associated hepatotoxicity. This study was
designed to investigate the therapeutic effect and potential
mechanisms in NMN-alleviated ALD. ALD model was established
by feeding C57BL/6N mice with Lieber-DeCarli liquid alcohol diet
for 8-week. NMN (500 mg/kg body weight) was administered by
gavage daily from 5-8 week. Transcriptomics and molecular
biological experiments were employed to explore the underlying
mechanisms. Our results demonstrated that NMN supplementation
effectively attenuated NAD+ decline and lipid deposition in the liver
of ALD mice and in ethanol-exposed hepatocytes, concomitantly
restoring the expression of dysregulated lipid metabolism-related
genes. NMN administration also alleviated chronic alcohol-induced
liver injury, oxidative stress, and inflammation. Transcriptomics-
based mechanistic analysis demonstrated that alcohol-reduced
hepcidin antimicrobial peptide (Hamp) was robustly rescued by
NMN, along with the recovery of circulatory and hepatic iron levels.
The hepatic Hamp expression was positively associated with NAD+
content in the liver. Hamp expression was decreased in the liver
samples from patients with ALD. Further analysis identified a
C/EBPo-involved transcriptional regulation mechanism in NMN-
protected Hamp in ALD. Hamp knockdown significantly abolished
NMN-improved lipid accumulation and the dysregulation of lipid
metabolism-related genes in ethanol-treated hepatocytes. In
summary, NMN ameliorates ALD via a C/EBPa/Hamp-involved
mechanism. The current investigation reveals a novel mechanism into
the therapeutic role of NMN against ALD pathogenesis, supporting
its potential utility in ALD treatment.

Investigating encapsulated synbiotic powders using water-soluble
yellow mustard mucilage CheKenna Fletcher,
chekennajfletcher@yahoo.com, Subir Das, Haona Bao, Yvonne
Myles, Ying Wu. Food and Animal Sciences, Tennessee State Univ.,
Nashville Synbiotics, combining probiotics and prebiotics, offer a
promising strategy to enhance gut health through synergistic effects.
However, their practical application is limited by challenges in
maintaining probiotic viability during processing, storage, and
gastrointestinal delivery. Water-soluble yellow mustard mucilage
(WSM) has demonstrated superior prebiotic effectiveness compared
to conventional substrates such as inulin, pectin, and curdlan. This
study evaluates the effect of WSM as a novel prebiotic carrier on the
stability and gastrointestinal survival of encapsulated synbiotic
powders. Freeze-dried synbiotic powders were formulated using
Lactobacillus casei and Bifidobacterium bifidum under different
conditions: a negative control (no prebiotic), WSM (0.25%), WSM

(0.25%) with 10% sucrose as a cryoprotectant, and a positive control
(10% sucrose only). Cell viability and stability were evaluated under
different storage conditions (4 °C and —20 °C) at weeks 0, 2, and 4.
Simulated gastrointestinal conditions (in-vitro) were applied to assess
the release behavior of synbiotic powders. Results showed that
WSM-sucrose formulations achieved the highest probiotic viability
and enhanced survival under acidic conditions, supporting targeted
delivery to the intestinal environment. The inclusion of sucrose as a
cryoprotectant further improved cell protection during the freeze-
drying process. These findings highlight the potential of WSM as an
effective synbiotic carrier for improving probiotic stability and
delivery efficiency.

Influence of citrus pectin molecular weight on probiotic growth
and gut microbiota fermentation in vitro Subir Das,
sdas2@my.tnstate.edu, CheKenna Fletcher, Haona Bao, Suhua
Zhang, Yvonne Myles, Ying Wu. Food and Animal Sciences,
Tennessee State Univ., Nashville Pectin is a dietary fiber with well-
recognized benefits for gut microbiota modulation and host health. It
exhibits prebiotic activity with several probiotic strains, such as
Lacticaseibacillus casei, Lactiplantibacillus plantarum, Lactobacillus
acidophilus, Lacticaseibacillus rhamnosus, and Bifidobacterium
bifidum. Due to its complex molecular structure, pectin is fermented
differently by gut microorganisms, producing short-chain fatty acids
(SCFAs) like acetate, propionate, and butyrate. Molecular weight
(Mw) is a critical factor influencing pectin’s physicochemical
properties, enzymatic accessibility, viscosity, and fermentability by
gut microbiota. In this study, citrus peel pectin with an original
molecular weight of 10"5 Da was treated with pectinase to produce
smaller fractions ranging from 10”4 to 103 Da. These pectin
fractions were evaluated in vitro, with primary emphasis on human
fecal slurry fermentation using fecal inocula in batch culture,
followed by microbiome sequencing and SCFA analysis. Compared
with native pectin, the lower-molecular-weight fractions led to
significantly higher SCFA production during fecal fermentation.
Sequencing results also showed that low-molecular-weight pectin
supported a more beneficial microbial composition, including a
higher abundance of the Lactobacillus lineage. The in vitro fecal
fermentation model clearly showed an overall increase in microbial
fermentative activity. Overall, these findings indicate that reducing
pectin Mw is a practical strategy to improve its fermentability,
enhance acetate, propionate, and butyrate production, and
beneficially modulate gut microbial composition.

Hordein claimed from spent barley grains for porous scaffolds
for cultured pork fat cells Wenqing Yang, 0966391 @u.nus.edu,
Dejian Huang, Lingshan Su. Dept. of Food Sci. and Tech., National
Univ. of Singapore As a sustainable alternative to traditional
livestock farming, cellular agriculture requires the development of
edible and sustainable scaffolds that can replicate the extracellular
matrix, which remains a critical challenge for producing cultured
meat (CM). In this context, the valorization of agricultural
byproducts as sources of functional biopolymers offers a promising
strategy for generating sustainable biomaterials for edible scaffold
fabrication. In this study, edible porous scaffolds were fabricated
using hordein extracted from spent barley grains (SBG), the largest
byproduct of the beer brewing and milo industry, combined with
curdlan via a simple heat-induced physical crosslinking process. SBG
hordein and curdlan were mixed in the alkaline solution and heated at
95 °C to form hydrogels, followed by freeze-drying to obtain a series
of 3D porous sponge-like scaffolds. The scaffolds exhibited high
porosity (>90%), interconnected pore structures with sizes mainly
distributed between 50 and 300 pm, low degradation rates, and
suitable mechanical properties for adipose tissue culturing. Moreover,
the sustainable scaffolds showed good biocompatibility, supporting
adhesion, proliferation, and adipogenic differentiation of porcine
adipose-derived stem cells (ADSCs). After 14 days of culture,



adipose-like tissues were successfully formed on the scaffolds,
enabling the production of hybrid CM integrating plant-based
proteins with cellular agriculture. The hybrid CM exhibited
appearance, texture, cooking behavior, and volatile flavor profiles
comparable to those of pork butt tissue. This work demonstrated a
sustainable strategy for converting agricultural byproducts into
functional biomaterials for cellular agriculture and highlighted the
potential of SBG hordein as a sustainable agriceutical feedstock for
future food and tissue engineering applications.

Subcritical extraction optimizes the milk thistle value chain:
Balancing disproportionate economic-health gains with marginal
environmental trade-offs Wenwen Weil, Yusu Wangl, Shiliang
Hu3, Wei Tongl, Qing Su2, Huawei Yang2, Xin Guol,
guoxin@syau.edu.cn, Bin Lil. (1) Shenyang Agricultural Univ.,
Shenyang, Liaoning, China(2) Liaoning Fengrui Natural
Biotechnology Co.,Ltd, Shenyang, Liaoning, China(3) Nanjing Univ.
of Information Science and Technology, Nanjing, Jiangsu, China
The industrial development of Silybum marianum has accelerated in
recent years, yet its processing chain, characterized by the long-
standing sequence of mechanical oil removal followed by solvent-
based silymarin extraction, has remained unchanged for years and
lacks a structurally integrated sustainability evaluation framework. In
this study, three common oil extraction pathways—solvent extraction
(SE), mechanical pressing (PE), and subcritical butane extraction
(SBE)—were treated as a system-level decision variable. A unified
multi-endpoint life-cycle framework integrating carbon footprint
(CF), economic value (EV), and a benefit-risk-based health
performance index (HPI) was established based on experimentally
derived inventories. PE achieved the lowest carbon emission,
whereas SBE delivered the highest economic value and superior
health performance. Under an environmentally-priority structure, PE
represents the preferred pathway. In contrast, when economic return
is prioritized, SBE becomes optimal. Transitioning from PE to SBE
led to a moderate increase in carbon emissions (2%), accompanied by
a substantial rise in economic value (151%) and a slight improvement
in health performance (4%). Under expanded oil commercialization
scenarios, economic gains were further amplified (176%). These
findings not only provide a new perspective on enhancing
profitability within the milk thistle industry, but also provide decision
support for balanced technology selection in multifunctional agro-
food systems.

Isocaloric low-fat high-carbohydrate diet exacerbates alcohol-
associated liver disease progression via hexosamine biosynthesis
pathway-mediated augmentation of de novo lipogenesis Qing Song,
gsong@zcmu.edu.cn. Zhejiang Chinese Medical Univ., Hangzhou,
Zhejiang, China Background & Aims: Alcohol-associated liver
disease (ALD) lacks effective pharmacological therapies, and
nutritional interventions remain controversial. Dietary fat reduction is
commonly recommended to alleviate hepatic steatosis. Moreover,
chronic alcohol consumption disrupts intestine glucose uptake and
hepatic glycogen reserve. However, the impact of isocaloric low-fat
high-carbohydrate (LFHC) diet on ALD progression remains unclear.
This study investigated the effects of LFHC diet on ALD and the
underlying molecular mechanisms. Methods: Mice were fed Lieber-
DeCarli liquid diets with either standard or LFHC composition under
isocaloric conditions. Liver injury, hepatic lipid accumulation, and
metabolic pathways were assessed. Liver transcriptome analysis was
performed to identify key regulatory pathways. The role of
glutamine-fructose-6-phosphate transaminase 1 (GFPT1) and
hexosamine biosynthetic pathway (HBP) was investigated using
pharmacological inhibition. Results: LFHC diet exacerbated alcohol-
induced liver injury and hepatic lipid accumulation compared to
standard diet. Transcriptome analysis revealed significant enrichment
of de novo lipogenesis (DNL) and HBP pathways. GFPT1, the rate-
limiting enzyme of HBP, was upregulated by alcohol and further

amplified by LFHC feeding. Inhibition of GFPT1 attenuated alcohol-
induced DNL activation and reduced hepatic lipid accumulation.
Mechanistically, LFHC diet potentiated ethanol-triggered
endoplasmic reticulum (ER) stress, which contributed to GFPT1
upregulation and subsequent HBP activation. Conclusions: Isocaloric
LFHC diet accelerates ALD progression through activation of the ER
stress-HBP-GFPT1-lipogenesis axis. These findings challenge the
assumption that dietary fat reduction is universally beneficial in ALD
and highlight GFPT1 as a potential therapeutic target, which also
provides new insights into the dietary pattern treatment in ALD.

Bioactive capsinoid enriched preparations from Capsicum sp.
Fruit Charles L. Cantrelll, charles.cantrell@usda.gov, Hee-Sung
Chae2, Shabana Khan2. (1) USDA-ARS Natural Products Utilization
Research Unit, Univ., Mississippi(2) The Univ. of Mississippi
National Center for Natural Products Research Capsinoids, the
nonpungent analogs of capsaicinoids, are present in the fruit of many
Capsicum species and genotypes - typically at low concentrations.
Recently, a method to efficiently extract and purify capsinoids from
Capsicum annuum fruit has been published and patented. A critical
step in this process is the unique liquid/liquid extraction procedure
that utilizes a pentane crude extract, and acetonitrile as the extraction
solvent, to provide capsinoids of 45.7 % (wt/wt) purity. A >90 %
capsinoids-enriched product can also be accomplished in bulk using
an hp20ss resin system. Development of this process will be
discussed as well as reports on a series of pharmacological studies
utilizing these enriched capsinoid extracts. Updates will be provided
on the status of the development of capsinoid preparations as
pharmaceutical active ingredients or functional foods.

Taxa- and geography-associated phytochemicals in marine
macroalgae revealed by chemometric profiling Juanjuan Guol,2,
gjifst15@163.com, Xiaoning Liul, Ellen Dierenfeld4, Gerald
Shurson3, Chi Chenl,3, chichen@umn.edu. (1) Dept. of Food. Sci.
and Nutr., Univ. of Minnesota Twin Cities, St. Paul(2) College of
Oceanology and Food Science, Quanzhou Normal Univ., Quanzhou,
Fujian, China(3) Dept. of Animal Science, Univ. of Minnesota Twin
Cities, St. Paul(4) Markets and Food, World Wildlife Fund,
Washington, DC  Marine macroalgae (seaweeds) are among the
most productive biomasses on earth, capable of forming and storing
diverse nutrients and functional phytochemicals through rapid growth
and efficient adaptive metabolism. The diversity in the taxa and
geographical locations of marine macroalgae leads to great variations
in their chemical composition. This study aims to explore the
phytochemical fingerprints of different seaweeds for identifying their
taxa and geographic sources and defining their nutritional and
phytochemical composition through liquid chromatography-mass
spectrometry (LC-MS)-based chemometric profiling. A total of 91
macroalgae samples, including green, brown, and red algae from 23
species, were collected from Africa, North America, and Asia. After
drying and grinding, the lipid fractions of these seaweeds were
extracted by methyl-tert-butyl ether and then reconstituted in n-
butanol, and the more hydrophilic compounds were extracted by 50%
aqueous methanol. Both lipid and polar extracts were subjected to the
high-resolution LC-MS analysis, multivariate modeling, and marker
identification. The results showed clear separation of green, brown,
and red algae in their lipid and polar phytochemical contents,
exemplified by the high abundance of pheophytin a in brown algae,
dimethylsulfoniopropionate in green algae, and desmosterol in red
algae. In addition, individual compounds distinguishing the species
within the same algal group, such as Hydroclathrus clathratus vs.
other brown algae, and compounds separating the samples of the
same species collected from different geographical locations, such as
Ulva lactuca from southern Tanzania vs. Ulva lactuca from northern
Tanzania, have also been identified. Overall, the chemometric
analysis based on LC-MS and multivariate modeling can effectively
profile the phytochemicals in marine algae and characterize unique



metabolite fingerprints associated with taxa and geography, which
could be used for identifying unknown samples, screening for
function-oriented applications, and developing an international
nutrient and chemical composition database.

DRP1'# activation mediates ursolic acid-induced improvement
of alcohol-induced hepatic steatosis Songtao Li,
lisongtao@zcmu.edu.cn. Zhejiang Chinese Medical Univ.,
Hangzhou, Zhejiang, China Alcoholic fatty liver disease (AFLD) is
a prevalent metabolic liver disorder tightly linked to mitochondrial
homeostasis disorder and aberrant lipid deposition, yet effective
targeted therapies remain limited. Dynamin-related protein 1 (Drpl)
and its Ser616 phosphorylation (Drp1S616) govern mitochondrial
fission and hepatic metabolic homeostasis, but their roles in AFLD
pathogenesis and natural compound intervention remain elusive. This
study aimed to explore the mechanism by which ursolic acid (UA), a
natural triterpenoid, alleviates alcohol-induced hepatic steatosis via
modulating Drp1S616 activation. We constructed in vivo and in vitro
AFLD models, combined with genetic intervention (Drp1/Hifla
knockdown) and pharmacological inhibition/activation assays. Our
results demonstrated that alcohol exposure markedly suppressed
Drp1S616 activation, triggering mitochondrial dysfunction, ROS
burst, and SCD1 upregulation, thus exacerbating hepatic steatosis and
inflammatory injury. UA notably boosted AKT-mediated Drp1S616
phosphorylation, downregulated Hifla expression, and blocked the
Hif1o/ROS/SCD1 signaling axis, thereby restoring mitochondrial
balance and alleviating alcohol-induced liver damage. Inhibition of
Drp1S616 activity abolished UA-mediated hepatoprotection.
Collectively, Drp1S616 activation acts as a key mediator for UA to
ameliorate AFLD, representing a novel therapeutic target for alcohol-
related liver injury.

Impact of three natural bioactive compounds on the human gut
microbiota Lin Liu, linshu.liu@usda.gov, Addrienne B. Narrowe,
Jenni Firrman, Karley Mahalak, Xuetong Fan, Tony Jin. USDA-
ARS-ERRC, Wyndmoor, Pennsylvania The use of naturally
occurring bioactive compounds to preserve or to enhance the quality
and shelf-life of produce has attracted increasing attention, driven by
consumer demand for alternatives to synthetic additives. The market
for natural bioactives is a fast-growth sector, with estimated market
value over $200 billion in 2025 and projected to surpass $400 billion
by 2033. Meanwhile research into the safety or potential toxicity of
bioactive compounds on human health is essential, because these
bioactive compounds may also enter the human body, for example
during consumption of treated fruits or vegetables. While the
antimicrobial effects on pathogens or spoilage bacteria have been
demonstrated, their effects on entire gut microbial communities is not
well understood. In this study, we evaluate and report the impact of
thyme essential oil (TEO), olive leaf extract (OLE), and Torreya
extract (TE) on gut microbiota of two age groups, 25-40 and >60 year
old.
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Zn-TA reinforced Agar films for sustainable food packaging Ivy
thel, chiuivy@student.ubc.ca, MJ Kamali2, David D. Kitts1, Qingshi
Tu2, Tianxi Yangl. (1) Faculty of Land and Food Systems, Univ. of
British Columbia, Vancouver, Canada(2) Dept. of Wood Science,
Univ. of British Columbia, Vancouver, Canada Biodegradable
packaging materials often involve trade-offs between environmental
sustainability and functional performance. In this work, transparent
agar-based films reinforced with zinc—tannic acid metal-phenolic
networks (Zn—-TA MPN) were fabricated using a simple and scalable
approach. The optimized composite film exhibited enhanced

mechanical strength, lower water vapor permeability, effective UV-
blocking capability, and pronounced antioxidant and antibacterial
properties while preserving optical transparency. The material also
remained effective under ambient, refrigerated, and frozen storage
conditions, showed no cytotoxicity toward Caco-2 cells, and rapidly
dissolved in hot water, supporting environmentally friendly disposal.
In practical applications, the film provided edible oil preservation
comparable to PET packaging and prolonged the shelf-life of fresh-
cut apples relative to LDPE controls. Life cycle assessment further
showed reduced ozone depletion and eutrophication potentials
compared with conventional petroleum-based plastics, while
maintaining a similar climate-change footprint at the current
production stage. These findings suggest that Zn—-TA MPN-agar
films represent a promising strategy for multifunctional, bio-based
food packaging with strong preservation performance and improved
environmental compatibility.

Modification of coconut 11S globulin by coffee phenolic acids:
Molecular mechanisms governing enhanced digestibility and
antioxidant activity Tong Li, litong0775@126.com, Weimin Zhang,
Yang Chen. Hainan Univ., Haikou, China The fusion of coffee,
coconut milk, and related beverages has become a popular consumer
trend. This phenomenon not only stems from innovative flavors but
also hides important opportunities to enhance the nutritional value of
products: the phenolic acids rich in coffee may serve as a natural
additive to improve the relatively low digestibility of coconut protein.
However, its specific mechanism of action is not yet clear. This study
aims to explore the molecular mechanism by which phenolic acids,
including chlorogenic acid (CHA), ferulic acid (FA), and caffeic acid
(CA), enhance the digestibility of coconut 118 globulin (115 CG).
The analyses demonstrated that phenolic acids primarily interacted
with 11S CG through hydrogen bonding and hydrophobic
interactions. Among these, CHA exhibited the strongest binding
affinity, which was attributed to its greater number of polar
functional groups and a larger hydrophobic region. These non-
covalent interactions induced partial unfolding of the protein's
secondary structure and dissociation of protein aggregates, resulting
in the smallest particle size (430 nm) for the 11S CG-CHA complex.
These structural modifications enhanced the accessibility of digestive
enzymes, leading to significantly higher degrees of hydrolysis and
improved digestibility. Moreover, the hydrolysate obtained from 11S
CG-CHA complex exhibited the highest concentration of low-
molecular-weight peptides, thereby demonstrating enhanced
antioxidant activity. This research elucidates the structure-activity
relationship underlying the phenolic acid-mediated enhancement of
coconut protein digestibility and functionality, offering valuable
insights for the development of high-quality plant-based protein
ingredients.

Advanced and safe packaging technologies for preserving edible
vegetable oils after opening Xuan Tianl, 18905401763@163.com,
Liangxiao Zhangl,2,4, Peiwu Lil,2,3. (1) Key Laboratory of Biology
and Genetic Improvement of Oil Crops, Ministry of Agriculture and
Rural Affairs, Quality Inspection and Test Center for Oilseed
Products, Ministry of Agriculture and Rural Affairs, Oil Crops
Research Institute, Chinese Academy of Agricultural Sciences,
Wuhan, China(2) Hubei Hongshan Laboratory, Wuhan, China(3)
Xianghu Laboratory, Hangzhou, China(4) Zhongyuan Research
Center, Chinese Academy of Agricultural Sciences, Xinxiang, China
Edible vegetable oils are indispensable components of the human
diet, providing energy, essential fatty acids, and lipid-soluble
bioactive compounds, and functional constituents such as fat-soluble
vitamins, squalene, phytosterols, and natural antioxidants. However,
once opened, these oils become highly vulnerable to quality
deterioration. Repeated exposure to oxygen, together with fluctuating
household storage conditions such as temperature, light, and
humidity, accelerates lipid oxidation and progressively compromises



both quality and safety. Oxidation not only impairs flavor, color, and
physicochemical stability but also depletes bioactive components and
promotes the formation of oxidation products, some of which have
been associated with cytotoxic and potentially genotoxic effects.
Current antioxidant strategies remain insufficient for this post-
opening stage. Although synthetic antioxidants are widely used to
delay oxidation, their application is increasingly constrained by
safety concerns and regulatory limitations. Similarly, conventional
packaging approaches, including nitrogen flushing and light-
protective containers, are effective before opening but provide
limited protection during prolonged household storage after opening.
Therefore, post-opening preservation as an overlooked frontier in
food packaging technology and safety is highlighted. It focuses on
innovative packaging strategies for edible oil systems that enhance
migration safety while batter balancing barrier performance,
recyclability, and sustainability. Transforming packaging from a
passive container into an active protection system that is tailored to
real household scenarios may offer a promising pathway to mitigate
post-opening deterioration and improve the quality and safety of
edible vegetable oils.

]

High-value utilization of mealworm protein: efficient nano-
delivery systems Dongjie Huang, sdauhdj@163.com. Shandong
Agricultural Univ., Tai'an, Shandong, China Increased protein
demand has highlighted insect protein as a sustainable alternative.
Mealworm protein (TMP), rich in protein yet underutilized, shows
natural amphiphilicity and functions effectively as an emulsifier.
TMP-based emulsions and TMP—pectin hydrogels exhibit good
stability and enhance curcumin bioavailability. High-intensity
ultrasound modifies TMP structure, improving solubility, foaming,
and emulsifying properties. These results support the broader
application of TMP in food systems.

Food-derived small-molecule peptides for obesity management:
Mechanisms, research strategies, and future perspectives Sihan Li,
listhan18545573714@163.com. College of Food Engineering, Harbin
Univ. of Commerce, Harbin, Heilongjiang, China Obesity is a
rapidly growing metabolic health problem worldwide and is strongly
linked to chronic diseases such as diabetes, cardiovascular disorders,
and abnormal lipid metabolism. Although pharmacological
treatments are available, their safety, tolerability, and long-term
effectiveness remain important concerns. Therefore, the identification
of safer nutritional strategies and functional compounds for obesity
management has become an important research priority. This study
focuses on anti-obesity small-molecule bioactive peptides within the
framework of precision nutrition. Based on current knowledge of
obesity pathogenesis and intervention pathways, we examine the
potential of food-derived peptides to regulate obesity through
multiple mechanisms, including appetite suppression, inhibition of
digestive enzymes, enhancement of energy expenditure, modulation
of lipid metabolism, regulation of adipocyte development, and
interaction with the gut microbiota. We also summarize
representative sources of anti-obesity peptides and discuss the general
workflow for their discovery and development, including peptide
preparation, separation and purification, activity screening, and
functional validation. Furthermore, this work proposes a research
strategy for establishing a small-molecule peptide library with anti-
obesity potential and for investigating sequence—activity relationships
to support structural optimization and mechanism-oriented studies.
The overall aim is to provide a theoretical and methodological basis
for the future development of peptide-based nutritional interventions
for obesity prevention and treatment. These findings and perspectives
may contribute to the development of safer, food-derived, and
precision-oriented solutions for obesity management.

]

Preparation, application and lipid-lowering effect of food-grade
composite fat mimetics Xin Ru Gao, 15046963935@163.com.
Habin Univ. of Commerce, Harbin, China Driven by the demand for

low-fat and healthy food development, this study prepared food-
grade composite fat mimetics with enzymatically hydrolyzed rice
starch (CP) and soy protein isolate (SPI) as raw materials, and
explored its preparation, characterization, application and lipid-
lowering effects. The optimal preparation process of CP was
determined via single-factor experiments, and the effects of
compound ratio, pH and heat treatment temperature on SPI-CP
composite particles were investigated. Results showed SPI and CP
combined via non-covalent bonds (hydrophobic interaction
dominant), with the composite particles exhibiting optimal properties
at 1:1 ratio. The optimized SPI-CP particles were constructed into
oil-in-water Pickering emulsions, which formed a butter-like gel state
at 5% particle concentration and 50% oil phase volume with excellent
stability, superior to single SPI-stabilized emulsions. Application
tests in pound cake and low-temperature sausage revealed the optimal
fat substitution ratio was 40% for both. At this ratio, the products
maintained favorable sensory and physicochemical properties, with
reduced fat content, optimized nutritional structure, improved storage
stability and enhanced lipid-lowering related capacity. This study
developed a high-performance composite fat mimetic, providing a
new technical solution for the low-fat transformation of the food
industry with important industrial application value.

Enzymatic processing of rice protein--High-value utilization of
resources Zihao Chen, chenzihao ncu@163.com. State Key
Laboratory of Food Science and Resources, Nanchang Univ., China
Addressing the issues of poor functional properties and limited
application of rice protein, this study employed a complex enzymatic
method for its intensive processing to achieve high-value utilization.
By optimizing the hydrolysis routes of protease A and B, it was
found that the order of enzymatic hydrolysis significantly impacted
protein recovery rate, degree of hydrolysis, peptide content, and
flavor profile. Specifically, the A1B2 group (hydrolyzed with enzyme
A first, then enzyme B) demonstrated the highest protein recovery
rate, degree of hydrolysis, and umami response value. In contrast, the
A2B1 group (hydrolyzed with enzyme B first, then enzyme A)
exhibited the highest protein and peptide content with the lowest
bitter and salty tastes. Characteristic peptide sequences such as FPL
and FPLL were identified via LC-MS/MS. Functional evaluation
revealed that rice protein peptides possess excellent in vitro
antioxidant, antihypertensive (ACE inhibitory), hypoglycemic (a-
glucosidase inhibitory), and alcohol detoxification (ADH activating)
activities, while showing no neurotoxicity (AchE inhibitory activity).
Further validation using an in vivo alcoholic liver injury mouse
model confirmed that rice protein peptides and their ultrafiltration
fractions effectively alleviated acute liver injury, inflammation, and
oxidative stress, and improved abnormal lipid metabolism. Based on
this enzymatic hydrolysis technology, rice protein milk beverages
and plant-based protein yogurt with significantly enhanced stability
and sensory quality were successfully developed. The study
demonstrates that enzymatic modification can effectively improve the
functional activity and economic value of rice protein, providing a
basis for its application in healthy foods.

Construction of a CRISPR/Cas12a colorimetric sensor for
monitoring meat freshness JunSheng Sheng,

2022808097 @stu.njau.edu.cn, Huhu Wang, Xinglian Xu, Xingrui
Xu, Siyu Sun. Nanjing Agricultural Univ., Nanjing, Jiangsu, China
Monitoring microbial determinants, such as Pseudomonas spp., is
essential for assessing meat freshness. To avoid causing severe food
losses and hygienic diseases, a novel colorimetric sensing platform
based on magnetic enzyme-labeled nanoparticles combined with
CRISPR/Cas12a without nucleic acid pre-amplification was
developed for detecting meat freshness (Figure A). Under optimal
conditions, the colorimetric sensor could accurately quantify
Pseudomonas spp. loads with a color change from colorless to
yellow. The OD450 increased as the bacterial concentration increased



from 0 to 1 x 108.7CFU/mL (Figure B). A linear relationship, y =
0.1084x - 0.2527 (R2 = 0.9939), was observed between the OD450
and the logarithm of bacterial concentrations, ranging from 3.7 to 8.7
log CFU/ml (Figure C). Furthermore, a smart colorimetric platform,
including a self-designed image acquisition device and self-
programmed image analysis software, was developed and applied to
the integrated determination of meat freshness using the B-value in
the RGB channel. The B-values derived from the processing and
analysis by both the smartphone software and the colorimetric
platform showed a significant correlation with the sample bacterial
counts. (Figure D). These significant correlations between the B-
value and spoilage indicators further demonstrate that smart
colorimetric sensing can offer a more precise method for the
instantaneous assessment of meat freshness. In this work, the
excellent sensor contributes new insights into the exploration of
reliable tools for monitoring meat freshness. And it is also expected
to facilitate its widespread use in microbial monitoring across
different scenarios, including environmental monitoring and clinical
diagnosis.

Insight into the mechanism of synergy of ultrasound and high
pressure homogenization on the emulsion stability and interfacial
behaviors of a-lactalbumin with mogroside V  Jinzhe Li,

nhljz 0410@163.com. Northeast Agricultural Univ. School of Food
Science, Harbin, Heilongjiang, China Due to uneven distribution
amino acid residues of a-lactalbumin (aLA) at oil-water interface,
some measurement should be adopted to improve its interfacial
behavior and emulsion stability. Therefore, this study focused on the
mechanism of synergy of ultrasound and high pressure
homogenization on the emulsion stability and interfacial behaviors of
a-lactalbumin with mogroside V (MGV). Four treatments were
adopted: ultrasound (US), high pressure homogenization (HPH) and
combined treatment (US-HPH and HPH-US). Primarily, emulsion
stability of aLA/MGV was analyzed. US-HPH or HPH-US exhibited
better emulsion stability than US or HPH. Especially, HPH-US-
oLA/MGYV emulsion was not stratified at the given time (45 d),
which was the most stable emulsion. Moreover, the
micromorphology of emulsion showed that MGV and UH/HPH
treatment suppressed the aggregation of alLA emulsion droplet. In
addition, interfacial adsorption mass and viscoelasticity of physical
treated aLA was improved with MGV in the order of HPH-US > US-
HPH > US > HPH, specifically, frequency shift (AF) and dissipation
shift (AD) of HPH-US-aLA/MGV was 42.2% and 32.5% higher than
that without MGV. This finding may provide a potential approach for
obtaining natural and high-efficient protein-based emulsifier in food
industry.

Targeting EmrB efflux pump to overcome sodium hypochlorite
tolerance in Serratia Xingrui Xu, xuxingruiangle@163.com, Boyuan
Wang, JunSheng Sheng, Xinglian Xu, Huhu Wang. Nanjing
Agricultural Univ., Nanjing, China Sodium hypochlorite (NaOCl) is
widely used for disinfection, but high tolerance in certain Serratia
strains can markedly compromise its efficacy. This study focused on
EmrB, the core transporter of the major facilitator superfamily efflux
pump, to elucidate structural differences between the tolerant strain
5S7 and the sensitive strain F5 and to identify natural inhibitors
validating its role in NaOCl tolerance. AlphaFold 3 was used to
predict EmrB structures, and model quality was evaluated using
pLDDT and pTM scores, followed by structural comparison and
binding-pocket analysis. Virtual screening of the Selleck Natural
Product Library L1400, containing 3,673 compounds, with AutoDock
Vina identified notoginsenoside R2 (NR2) and erythrodiol (Ery) as
candidate inhibitors. EmrB was highly conserved between the two
strains (RMSD = 0.436 A, Figure. A), but key residue differences
were observed near the substrate-binding pocket. NR2 showed the
lowest binding energy (-12.09 kcal/mol). At 25-200 pg/mL, neither
compound affected bacterial growth, whereas both dose-dependently

increased intracellular ethidium bromide fluorescence, indicating
inhibition of EmrB-mediated efflux, with NR2 showing a stronger
effect than Ery. Notably, 5S7 required a higher inhibitor
concentration than F5 to achieve significant accumulation.
Pretreatment with 200 pg/mL NR2 reduced the MIC of NaOCl
against 5S7 to one-quarter of the original level and markedly
enhanced NaOCl killing in time-kill assays under 25 mg/L exposure
(Figure. B). NR2 also increased membrane permeability, decreased
membrane potential, and promoted intracellular ROS accumulation in
587, thereby narrowing its phenotypic difference from F5. EmrB was
highly conserved among multiple genera within Enterobacteriaceae
(Figure. C), suggesting that targeting EmrB with natural inhibitors
may represent a promising strategy to overcome disinfectant
tolerance in foodborne pathogenic and spoilage bacteria for practical
application.

Virtual screening of Hops-derived Xanthine oxidase inhibitors
Hui Zhao, 16636335837@163.com, Zijian Wu. Tianjin Univ. of
Commerce, Tianjin, China Hyperuricemia is a metabolic disease
caused by a disorder of purine metabolism and has become the
second most prevalent metabolic disease after diabetes. Clinically,
xanthine oxidase (XOD) is recognized as a drug target for the
treatment of gout and hyperuricemia. Although commonly used
clinical drugs such as allopurinol and febuxostat demonstrate
established efficacy, they are associated with significant side effects,
and therefore, the development of novel, potent, and low-toxicity
natural XOD inhibitors is of great significance. Hops are rich in
flavonoids and polyphenols, exhibiting potential activity in inhibiting
XOD. However, hops in China are currently still primarily limited to
beer brewing applications, with non-brewing uses accounting for a
very low proportion. Our research aims to screen for XOD inhibitors
from hops using computer-aided virtual screening methods,
integrating three-dimensional quantitative structure-activity
relationship (3D-QSAR) pharmacophore screening and batch
molecular docking. Finally, the screened compounds are validated for
in vitro XOD inhibitory activity, and their inhibition kinetic types and
molecular mechanisms of action are further investigated.

Composition, structure and functional properties of plant protein
extracted with food-compatible anions Mingzhang Zhao,
mingzhangzhao01@163.com, Zhanmei Jiang. Northeast Agricultural
Univ. School of Food Science, Harbin, Heilongjiang, China The
Hofmeister series anions modulate protein solubility and stability via
hydration effects. This principle has been widely applied in plant
protein separation. However, relevant studies have merely
concentrated on the effects of a single ionic species. Accordingly,
multiple food-compatible anions were employed for protein
separation, and the performance of salting-out and isoelectric point
precipitation was systematically investigated. Endogenous
fluorescence spectroscopy and hydrophobicity analyses confirmed
that the salted-out protein exhibited decreased hydrophobicity.
Analysis of the secondary structure revealed a transition of a helix
into P sheet content, and SEM observations showed a distinct folding
curvature in the lamellar protein structure. These structural alterations
significantly enhanced the foaming and emulsifying properties of the
target protein. Furthermore, principal component analysis
demonstrated that the protein precipitated by citrate possessed the
highest score. This phenomenon could be attributed to the lower
charge density of citrate, which decelerated the protein precipitation
kinetics and thereby maximally preserved the native activity of
proteins against denaturation. In summary, Hofmeister anions are
suitable for plant protein extraction, providing a promising approach
to enhance the usability and application fields of plant protein.

Study on the anti-aging effects of heat-inactivated
Bifidobacterium longum ZFML006 on Caenorhabditis elegans and its
mechanisms Shiyu Yang, 691432145@qq.com, Ruonan Wang, Ping
Li. College of Food Sci. and Biotech., Zhejiang Gongshang Univ.,



Hangzhou, Zhejiang, China Abstract: The global burden of aging
populations necessitates the development of safe and effective anti-
aging interventions. While live bifido bacteria have demonstrated
geroprotective potential, their strict anaerobic requirements limit
practical application, whereas heat-inactivated forms offer enhanced
stability. Here, we investigate the anti-aging efficacy of heat-
inactivated Bifidobacterium longum ZFMLO006 in Caenorhabditis
elegans. In this study, three Bifidobacterium longum strains with
anti-aging activity were screened using Caenorhabditis elegans as a
model organism, among which heat-inactivated B. longum ZFML006
exhibited the most potent effects in extending lifespan, improving
motility, and reducing oxidative stress. Whole-genome analysis
revealed its genetic basis for potential antioxidant and metabolic
regulatory functions. Further investigations demonstrated that
ZFMLO06 significantly enhanced antioxidant enzyme activities,
reduced reactive oxygen species levels, and modulated the expression
of key aging-related genes, including daf-2, daf-16, and sir-2.1.
Integrated metabolomic and transcriptomic analyses indicated that
ZFMLO006 may activate tryptophan and purine metabolism pathways,
upregulate key metabolites such as kynurenic acid, and subsequently
regulate genes associated with lysosomal and Wnt signaling
pathways, thereby establishing a multi-level anti-aging regulatory
network. This study systematically elucidates the anti-aging effects
and molecular mechanisms of heat-inactivated Bifidobacterium
longum ZFMLO06, providing a scientific basis for its potential
application in functional foods or therapeutic interventions.

Inulin with varying degrees of polymerization differentially
alleviates food allergy via modulation of the gut microenvironment
Xiuhan Chenl, 15065556178@163.com, Shuqi Jial, Shuya Wangl,
Kexin Liul, Songyi Linl,2, Na Sun1,2. (1) SKL of Marine Food
Processing & Safety Control, National Engineering Research Center
of Seafood, Dalian Polytechnic Univ. School of Food Sci. and Tech.,
Dalian, Liaoning, China(2) Engineering Research Center of Special
Dietary Food, Education Dept. of Liaoning Province, Dalian,
Liaoning, China Intestinal barrier dysfunction is a critical factor in
the pathogenesis of food allergy. Inulin with varying degrees of
polymerization (DP) has been shown to modulate gut microbiota and
their metabolites; however, its DP-dependent effects and underlying
mechanisms in food allergy remain poorly defined. In this study, a
tropomyosin (TM)-induced food allergy model was established in
BALB/c mice, followed by dietary intervention with inulin fractions
of distinct DPs. Allergic responses were evaluated through
serological and histopathological analyses, whereas
immunofluorescence staining, 16S rRNA gene sequencing, and
targeted short-chain fatty acid (SCFA) metabolomics were employed
to elucidate the microbiota—SCFA—intestinal barrier axis underlying
the anti-allergic effects. The results demonstrated that both short-
chain and long-chain inulin exhibited superior protective eftects
compared with standard inulin with a broad DP distribution, as
evidenced by significantly reduced TM-specific IgE and IgGl1 levels.
These effects were associated with improved intestinal barrier
integrity, including attenuation of mucosal damage and restoration of
mucin production and tight junction protein expression.
Mechanistically, inulin with different DPs differentially reshaped the
gut microenvironment: short-chain inulin selectively enriched
Bifidobacterium, whereas long-chain inulin promoted the expansion
of Akkermansia and significantly increased fecal butyrate levels.
Collectively, these findings reveal that the anti-allergic efficacy of
inulin is strongly DP-dependent and mediated through distinct
microbiota—metabolite—barrier interactions. This study provides
mechanistic evidence supporting the rational design and application
of DP-tailored prebiotic polysaccharides for food allergy prevention
and intervention.

Nano-immunosensor for ultrasensitive detection of mycotoxins
and novel pollutants in grain and oil Xiaorong Huangl,2,

xiaoronghuang@zju.edu.cn, Qi Zhang2, Baiyi Lul, Xiaoqian Tang2,
Peiwu Li2,1. (1) Zhejiang Univ., Hangzhou, China(2) Oil Crops
Research Institute Chinese Academy of Agricultural Sciences,
Wuhan, Hubei The safety of grain and oil is of critical importance
for food safety and consumer health. Key contaminants include
mycotoxins and novel pollutants, such as aflatoxin B1 (AFB1),
aflatoxin M1 (AFM1), ochratoxin A (OTA), and benzo (o) pyrene
(BaP), as well as kitchen waste oil, which can be detected using the
molecular biomarker capsaicin (CAP). Efficient monitoring of these
hazards is challenging due to the complex matrix and the trace
concentrations of the mixed contaminants, requiring robust sample
pretreatment and highly sensitive one-step detection methods. Herein,
a rapid dual-readout lateral flow immunoassay (LFIA) method has
been developed that can quantitatively analyse AFB1, BaP and CAP
in edible oil matrices simultaneously in 7 minutes, with quantitative
limits of detection (LODs) of 0.003, 0.6 and 0.01 ng/mL,
respectively. An ultrasensitive rapid fluorescence polarization
immunoassay has been established to analyse OTA in rice, with a
detection range of 0.03 ng/mL to 0.8 ng/mL. A screen-printed
electrochemical immunosensor based on a novel nanobody has been
developed for analysing AFM1 in milk with an LOD of 0.09 ng/mL.
A Fe-N-C single-atom nanozyme-linked immunosorbent assay has
been proposed for the quantitative detection of AFB1 in peanuts, with
an LOD of 3.3 pg/mL. The accuracy and applicability of these
detection methods were validated using real samples, demonstrating
an excellent correlation with standard chromatographic techniques.
These nano-immunosensor-based analysis methods offer a high-
sensitivity, high-throughput, and cost-effective solution for on-site
food safety monitoring, providing a reliable tool for quality control
and regulatory enforcement.

Citrus peel-derived exosome-like nanoparticles and their
regulatory effects on intestinal inflammation Li Song,
songli20200505@gmail.com, Ran Tuo, Ping Li. Zhejiang Gongshang
Univ. - Jiaogong Road Campus, Hangzhou, Zhejiang, China Plant-
derived exosome-like nanoparticles (PELNs) have attracted
increasing attention for their anti-inflammatory properties. However,
whether citrus-derived PELNs can alleviate intestinal inflammation
remains unclear. This study investigated the anti-inflammatory
effects of tangerine peel-derived PELNs (TPELNs). TPELNs were
isolated from Yongquan honey tangerine peel by differential
centrifugation and PEG precipitation. Their biological effects were
evaluated using LPS-stimulated RAW264.7 macrophages and a
dextran sulfate sodium (DSS)-induced mouse model of intestinal
inflammation. TPELNSs significantly suppressed pro-inflammatory
cytokines (IL-1B and TNF-a) in macrophages without detectable
cytotoxicity, and alleviated intestinal inflammation while reducing
colonic tissue damage in DSS-induced mice. Consistently, TPELNs
decreased the expression of pro-inflammatory mediators (iNOS,
TNF-a, and IL-1B) while enhancing the anti-inflammatory cytokine
IL-10 in mouse colon, indicating improved immune regulation in
vivo. Notably, TPELNS altered the gut microbial composition, with
an increased relative abundance of select commensal taxa and a
reduction in inflammation-associated bacteria. This microbial
remodeling was accompanied by increased levels of microbiota-
derived metabolites, including indole carboxylic acid sulfate and
sulfocholic acid. Furthermore these metabolic changes were
associated with modulation of bile acid metabolism and activation of
the PPAR signaling pathway, thereby contributing to intestinal
immune homeostasis. Collectively, these findings suggest that
TPELNS alleviate intestinal inflammation, potentially through
microbiota-associated metabolic regulation.

Glycosylation of egg chalaza promotes calcium absorption and
bone metabolism in growing rats: Potential mechanisms of sialic acid
Shenwan Wang, wangshenwan2013@163.com. Huazhong
Agricultural Univ. College of Food Sci. and Tech., Wuhan, Hubei,



China Glycosylated proteins play a crucial role in calcium
absorption and bone metabolism due to their unique structure and
biological activity. Egg chalaza (CLZ), a natural source of
characteristics of gluten-free rice dough and the quality glycosylated
proteins, is rich in glycosylated peptides and has the potential to bind
calcium ions, promoting calcium absorption and improving bone
metabolism. This study investigated the effects of CLZ on calcium
absorption and bone metabolism in growing SD rats using a low-
calcium diet and different doses of CLZ over a 6-week period. The
results showed that CLZ supplementation significantly enhanced
calcium absorption, increased bone calcium content, repaired bone
microstructure, and improved bone mechanical properties,
particularly in the high-dose CLZ group. Further analysis revealed
that CLZ intervention elevated serum calcium levels, reduced
parathyroid hormone (PTH), and alleviated low-calcium-induced
stress. CLZ supplementation restored the structure of intestinal villi
and promoted the expression of key calcium transport proteins,
including TRPV6, S100G, and PMCA. Sialic acid, a key component
of the glycosylated structure of CLZ, may enhance calcium transport
by upregulating the expression of these transport proteins. Caco-2
cell experiments further validated that sialic acid promotes calcium
transport, indicating its critical role in calcium absorption.
Additionally, combined microbiota and metabolomics analysis
showed that CLZ supplementation significantly increased levels of
short-chain fatty acids (SCFAs, especially butyrate) and reshaped the
gut microbiota, optimizing metabolic pathways that promote calcium
absorption and support bone health. In summary, this study highlights
the potential of CLZ, through its glycosylated structure, particularly
sialic acid, to enhance intestinal calcium absorption and improve
bone metabolism, suggesting CLZ as a promising natural protein
source for bone health promotion.

Weak-base synchronous membrane separation enhancing the
flavor and antioxidant activity of soy protein: Insights from
proteomic analysis Jiaqi Shao, jqgshao0716@163.com, Dengfeng
Peng, Qianchun Deng. Oil Crops Research Institute Chinese
Academy of Agricultural Sciences, Wuhan, Hubei, China The
efficient preparation of soy protein isolate (SPI) with favorable
functional properties is critical for expanding its applications in food
formulations. Here, a green and mild weak-base synchronous
membrane separation (MS) technique was employed to prepare SPI,
with alkali extraction-acid precipitation (AE) and salt extraction (SE)
as control methods. MS extraction achieved a significantly higher
protein yield (53.31%), which was 1.4-fold and 2-fold higher than
those of AE and SE methods, respectively. Comparative analysis
revealed that the number of volatile compounds in MS-SPI was
significantly reduced, especially the key beany off-flavor substances
1-octen-3-ol and benzyl alcohol, which decreased by approximately
50% and 66%, respectively, effectively mitigating soybean off-
flavors. The improved flavor profile was further verified by
electronic nose (E-nose) and electronic tongue (E-tongue) analyses.
Meanwhile, MS-SPI exhibited stronger ferric reducing power and
free radical scavenging activity, exhibiting superior antioxidant
activity. Proteomic analysis showed that MS-SPI contained increased
protein diversity. Venn diagram analysis based on molecular function
revealed that the shared region between MS-SPI and SE-SPI included
those with antioxidant activity, peroxidase activity, and
oxidoreductase activity, which are beneficial to the flavor and
stability of the protein. A total of 47 differentially expressed proteins
with antioxidant activity were identified in the comparison groups of
MS-SPI vs. AE-SPI/SE-SPI, among which upregulated proteins
accounted for 88.9%, reflecting a higher expression level of
antioxidant-active proteins in MS-SPI. Overall, the weak-base
synchronous membrane separation technique represents a sustainable
and efficient strategy to simultaneously improve the yield, flavor, and
antioxidant performance of SPI, providing broad prospects for its
application as a multifunctional active stabilizer in the food industry.

Effects of pea protein, chickpea protein and zein on the
processing characteristics of its bread Tianjiao Fan,
1185719594@qq.com. Harbin Univ. of Commerce, Harbin,
Heilongjiang, China To systematically compare the effects of pea
protein (PP), chickpea protein (CP), and corn protein (ZE) on gluten-
free rice dough (GFRD) and its bread quality, this study examined the
effects of three proteins (replacing 0 %—15 % of rice flour) on the
processing characteristics (thermomechanical properties, rheological
temperature scanning, gelatinization characteristics, thermal
properties, fermentation rheology, etc.) of GFRD and the quality of
gluten-free rice bread (GFRB). Results indicate that moderate protein
levels enhance GFRD viscoelasticity and thermal stability, increase
pasting viscosity, improve fermentation gas retention capacity (by
1.11, 1.15, and 1.17 times), and suppress short-term GFRD aging. It
improved GFRB moisture distribution, increased volumetric
expansion (by 1.60, 2.02, and 1.24 times), enhanced springiness and
cohesiveness, reduced hardness and chewiness, and decreased baking
losses. Among the three proteins, ZE demonstrates the greatest
potential for comprehensively improving the quality of GFRB.
However, excessive additions (PP > 6 %, CP > 12 %, ZE > 12 %)
weaken the network structure. Mantel tests, Pearson correlation
analysis, and cluster analysis reveal highly significant correlations
between GFRD and GFRB quality indicators. Proteins with similar
structures (PP and CP) exhibit fundamentally consistent mechanisms
for improving the quality of GFRB. This study provides a theoretical
foundation for developing high-quality gluten-free products.

Enhancement of the rice protein solubility using high-energy
fluidic microfluidizer and pH cycling: A mechanistic study

Zhaoying Li, zoeylee1999@]163.com. Nanchang Univ., Jiangxi,
China Rice protein has attracted attention as a functional ingredient
in foods and beverages due to its high abundance, low cost,
hypoallergenicity, and good nutritional profile, but its large-scale
commercial application is currently limited due to its poor solubility.
In this study, a combination of high-energy fluidic microfluidizer and
pH cycling (HEFM-pH) to improve the water dispersibility of rice
protein was investigated. This process was found to increase the
dispersibility of a commercial rice protein ingredient from around 1.4
to 78.3%. Morphological analysis showed that the microfluidization-
alkaline treatment reduced the particle size of the rice protein
aggregates. In addition, the molecular weight and disulfide bond
content of the proteins decreased after processing, while the intrinsic
fluorescence intensity and surface hydrophobicity increased.
Secondary structure analysis showed that some of the f-sheet
structure was converted into a-helix structure by processing. The
HEFM-pH cycling process also enhanced the functional attributes of
the rice proteins, including their emulsification and foaming
properties. In summary, we have shown that rice protein ingredients
with high water dispersibility can be produced on an industrial scale
and have provided valuable insights into the mechanisms underlying
their improved functionality. This research may therefore lead to new
approaches for creating functional rice protein ingredients for
commercial applications in the food and other industries.

Flavor quality and cholesterol-lowering mechanism of whole oat
milk prepared by high-energy fluidic microfluidization Peiqi Peng,
Yuanrui Xu, xuyuanruil11@163.com. Nanchang Univ. National Key
Laboratory of Food Science and Resource Mining, Nanchang,
Jiangxi, China Whole oat milk prepared by high-energy fluidic
microfluidization (WCOM) retains all nutrients without filtration,
effectively solving nutrition loss in traditional oat milk. This study
compared WCOM with filtered oat milk (WCOM-38, WCOM-15,
WCOM-10) in nutritional composition, flavor profile and cholesterol-
lowering mechanism. Results showed WCOM had significantly
higher dietary fiber, protein and fat, stronger aroma and higher
sensory score. Animal experiments demonstrated WCOM
significantly reduced serum TC, TG, LDL-C and fasting glucose in



obese mice, alleviated liver lipid accumulation, inflammation and
oxidative stress. Mechanistically, WCOM regulated lipid metabolism
via AMPK/SREBP-1c pathway, improved gut microbiota structure
by decreasing F/B ratio and enriching Akkermansia, and modulated
metabolites in pentose and glucuronate interconversion pathway.
Fecal microbiota transplantation verified gut microbiota mediated the
beneficial effects. WCOM is a nutritious plant-based beverage with
prominent cholesterol-lowering potential.

]

Ratiometric fluorescence/colorimetric dual-mode aptasensor for
kanamycin detection based on inner filter effect between AuNPs and
NH2-MIL-53(Al)/CDs@apt Longping Xu, x10232021@163.com.
Tianjin Univ. of Commerce, Tianjin, China Excessive intake of
kanamycin (KAN) poses serious threats to human health. Therefore,
developing sensitive, rapid, portable, and specific detection methods
is of great significance for food safety and public health. Here, we
report a ratiometric fluorescence/colorimetric dual-mode aptasensor
based on the competitive strategy and inner filter effect (IFE) for the
highly sensitive detection of KAN. The sensor utilized NH2-MIL-
53(Al)/CDs@apt as a dual-emission fluorescence donor, with gold
nanoparticles (AuNPs) serving as both a quencher and a colorimetric
reporter. Molecular docking revealed that KAN stably bound to the
specific aptamer through hydrogen bonding and hydrophobic
interactions, with a binding energy of —8.69 kcal/mol. The sensing
mechanism was such that in the presence of KAN, it competitively
bond to the specific aptamer, causing the PDDA bound to NH2-MIL-
53(Al)/CDs@apt to be released and dissociated. This subsequently
induced the aggregation of AuNPs and then suppressed their IFE
toward NH2-MIL-53(Al)/CDs@apt. As the KAN concentration
increased, the fluorescence intensity of the dual-emission fluorescent
donor gradually enhanced, and the colorimetric signal was restored,
with the solution color changing from red to blue-gray under
daylight. This aptasensor is composed of a fluorescence/colorimetric
dual detection module and is integrated with a smartphone platform
supporting fluorescence/ absorbance /RGB triple-mode detection.
The limits of detection for the ratiometric fluorescent mode,
ratiometric colorimetric mode, and smartphone-assisted colorimetric
mode were 0.0043 uM, 0.0084 puM, and 0.1427 uM, respectively.
The platform exhibited excellent repeatability (1.06-3.67%) and
achieved good recoveries (94.79-105.40%) in spiked honey, eggs,
and lake water samples.

pH-driven fabrication of curcumin-loaded millet protein-shellac
nanoparticles and its anti-inflammatory effect against ulcerative
colitis in mice Yuying Tang, t3041968577@163.com, Zijian Wu.
Tianjin Univ. of Commerce, Tianjin, China Curcumin exhibits
potent anti-inflammatory and antioxidant activities, but its clinical
application is limited by poor water solubility, low oral
bioavailability, and instability in physiological environments. To
address these issues, curcumin-loaded composite nanoparticles (MP-
SH-Cur NPs) were prepared using millet protein and shellac via a
pH-driven method. Their physicochemical properties, stability, pH
responsiveness, in vitro digestion and release behavior, and
therapeutic effects in a DSS-induced ulcerative colitis mouse model
were systematically evaluated. At a millet protein-to-shellac mass
ratio of 1:1, MP-SH-Cur NPs exhibited a particle size of 188.7 nm
and a zeta potential of —43.5 mV. Encapsulation efficiency and
loading capacity showed opposite trends with increasing curcumin
concentration. FTIR and XRD confirmed amorphous encapsulation
of curcumin via hydrogen bonding and hydrophobic interactions. The
nanoparticles remained stable over 21 days at 4 °C. They exhibited
minimal particle size at pH 7, aggregated under acidic conditions, and
swelled under alkaline conditions due to electrostatic repulsion. In
vitro digestion showed less than 10% curcumin release in the gastric
phase and 70%—-80% release in the intestinal phase, indicating
improved bioaccessibility. Oral administration of MP-SH-Cur NPs
demonstrated good biosafety, with no adverse effects on body

weight, colon length, inflammatory markers, or major organs. In
DSS-induced colitis mice, treatment with MP-SH-Cur NPs
significantly alleviated weight loss, reduced disease activity index
scores, and restored colon length. Serum levels of TNF-a, IL-1p, and
IL-6 were markedly reduced, while colonic MDA decreased and
GSH and SOD activities recovered. Histopathological analysis
confirmed repair of the colonic mucosal barrier, reduced
inflammatory cell infiltration, and restored goblet cell numbers and
mucin secretion. In summary, a pH-driven curcumin nano-delivery
system based on millet protein and shellac was successfully
developed. This system offers facile preparation, good stability, pH-
responsive release, and high oral biosafety, effectively enhancing
curcumin’s therapeutic efficacy against ulcerative colitis.

Polysaccharide-based thickened fluids for dysphagia dietary
management: Design, application and regulation Huajian Xu,
970462717@qq.com, Bowen Li. Southwest Univ., Chongging,
Chongqing, China Dysphagia caused by aging and disease has
gradually become a public health problem that cannot be ignored. In
the dietary management of patients with dysphagia, the supply of
thickening fluid is considered to be an effective intervention. Due to
its unique molecular properties, polysaccharides are ideal thickening
media for swallowing safe fluids. Due to the complexity of oral
processing and swallowing, rheological properties, tribological
properties and sensory acceptability should be considered in the
design of polysaccharide based thickening fluid for dysphagia
patients. In this paper, based on the evaluation system of dysphagia
food, the research and application of polysaccharides in the
development of thickening fluid were reviewed, and the key points of
functional characteristics regulation of polysaccharide based
thickening agents were expounded, aiming at providing theoretical
reference for the design of thickening system for dysphagia
management.

]

High-performance Fenton-like catalysis through metal-organic
framework derived nanoporous carbons for continuous cleavage of
polysaccharides Zihao Yin, 843169488@qq.com, Kai Zhu, Shiguo
Chen. Zhejiang Univ., Hangzhou, China Polysaccharides, one of the
most abundant biomolecules in nature, exhibit structural complexity
owing to variations in molecular weight, branching, and methyl-
esterification, posing challenges for understanding their structure-
activity relationships and direct application. Degradation of
polysaccharides into oligosaccharides is of magnitude significance
for both top-down preparation of functional oligosaccharides for
easier utilization and subsequent polysaccharide sequencing to
understand their biological activities basis. Due to its mildness and
universality, Fenton reaction facilitates the preparation of
oligosaccharides, yet the low utilization efficiency of hydrogen
peroxide leading to low activity has been a persistent constraint.
Here, we report a metal-loaded nanoporous carbon heterogeneous
catalyst derived from metal-organic frameworks that can efficiently
convert hydrogen peroxide into hydroxyl radicals while maintaining
low metal leaching (<0.05 ug/mL). The catalyst features stable
transition metal oxide active centers, along with defects, vacancies,
and functional modifications, significantly enhancing the degradation
rate from 8.49 % to 94.11 %, enabling over 50 cycles of catalytic
degradation. This catalyst facilitates cascade of haber-weiss reactions
and Cu-mediated Fenton reactions, realizes sustained degradation at
room temperature. Furthermore, a Fenton reactor with this catalyst
was constructed to achieve continuous production of
oligosaccharides, and it was connected in series with liquid
chromatography-mass spectrometry (LC-MS/MS) to achieve rapid
sequencing of oligosaccharides, offering high sensitivity, resolution,
and throughput of oligosaccharide structure compared to the
homogeneous Fenton degradation system. This work has developed a
universal method for polysaccharide degradation, providing a



powerful platform for preparation of high-activity intermediate
oligosaccharides.

Effect of assembly sequence on the digestibility of potato starch-
based binary and ternary complexes under heat moisture treatment: a
dual steric hindrance-enzymatic inhibition perspective Shengle
Zheng, xiaoleo3o@163.com, Antuan Sun, Mengyang Chen, Xu
Chen, Jie Zhu. School of Life and Health Technology, Dongguan
Univ. of Technology, Guangdong, China Harnessing multi-
component interactions has emerged as a pivotal strategy for tailoring
the structural and nutritional profiles of starch-based matrices. To
enhance digestive resistance and elucidate the underlying
mechanisms, a novel potato starch (PS) — rice peptide (RP) —
quercetin (QC) ternary system was developed under heat-moisture
treatment (HMT). Multi-scale characterization revealed that the
specific addition sequence critically dictated the supramolecular
architecture. The optimal PS-RP-QC sequence induced the formation
of V-type amylose-inclusion complexes, elevating relative
crystallinity (RC) to 19.5%. Notably, small-angle X-ray scattering
(SAXS) evidenced a fundamental transition in fractal organization.
While HMT shifted native PS to a porous mass fractal (Dm = 2.68),
the PS-RP-QC sequence uniquely triggered a complete reversion to a
highly compact surface fractal (DS = 2.08). This indicates a superior
structure-directing effect, where the initial starch—peptide framework
serves as a robust scaffold optimizing the dense entrapment of
quercetin, leading to significant nanoscale lamellar compaction
(dBragg = 7.74 nm). Consequently, this densified architecture yielded
exceptional enzymatic resistance, retaining ~30% resistant starch
(RS) even after complete gelatinization (cooking). Kinetic analysis
demonstrated that this enhanced resistance is governed by a
synergistic dual-barrier mechanism: (1) physical steric hindrance
from the compacted matrix and dense surface fractal restricts
enzymatic infiltration; and (2) targeted biochemical inhibition from
the released guest molecules. Specifically, QC acts as a
predominantly competitive mixed-type inhibitor (Kic < Kiu) against
both a-amylase and a-glucosidase, whereas RP specifically function
as an uncompetitive-leaning mixed inhibitor (Kiu < Kic) targeting the
a-glucosidase—substrate complex. These findings provide a novel
hierarchical assembly strategy for developing functional, low-
glycemic starch-based ingredients.

Biochemical valorisation of tuna off-cuts through lactic acid
fermentation Ying Tong Yeo, yingtong.yeo@ntu.edu.sg, Wei Ning
William Chen. Nanyang Technological Univ., Singapore Tuna
processing side streams (off-cuts) are nutrient-rich yet highly
perishable, motivating low-energy stabilisation approaches that also
improve nutritional profile. This study screened lactic acid
fermentation of tuna off-cuts with additivites (glucose and sodium
chloride) and inoculation state (spontaneous vs Lactiplantibacillus
plantarum ATCC 14917). Fermentation kinetics (pH, LAB
enumeration, reducing sugars) were evaluated alongside spoilage and
safety markers (TMA, biogenic amines) and proteolysis indicators.
LAB populations reached high levels by 72 h across treatments,
confirming successful establishment of LAB during fermentation;
however, acidification outcomes were strongly dependent on
formulation and inoculation. Glucose-supplemented, starter-driven
fermentations showed the most rapid and consistent pH reduction,
with corresponding evidence of carbohydrate utilisation and
improved suppression of spoilage- and safety-relevant nitrogenous
metabolites relative to uncontrolled fermentations. Proteolysis
indicators increased over the fermentation period in several
treatments, supporting biochemical transformation of the substrate,
while safety outcomes highlighted the importance of early process
control for managing decarboxylation risk in tuna matrices. Overall,
the screening demonstrates that tuna oft-cuts can be stabilised and
biochemically transformed via LAB fermentation, with glucose
enabling reliable early acidification and NaCl acting as a secondary

modulator that reduces spoilage markers but can attenuate
fermentation progression.
]

Average daily nitrate and nitrite intake in the adult population of
Fiji Adrian A. Chettyl,2, adrian.chetty@fnu.ac.fj. (1) Chemistry,
Univ. of the South Pacific School of Biological and Chemical
Sciences, Suva, Central Division, Fiji(2) Chemistry, Fiji National
Univ., Nasinu, Central Division Nitrate and nitrite, both being
common nitrogen-containing species found throughout food systems,
can be formed by several different mechanisms. Food sources
primarily include vegetable-based diets containing nitrate and
processed food items containing nitrite. The conversion of nitrate to
nitrite, then subsequently to other forms of reactive nitrogen species,
including N-nitroso compounds, raises concern about the possible
negative effects on health, specifically regarding methemoglobinemia
and cancer. In contrast, there is some evidence to suggest nitrates
may serve positive biological roles through nitric oxide-mediated
pathways, which may necessitate an evaluation of risk vs. benefit. In
this study, we determined the average daily intakes of nitrates and
nitrites for adults in Fiji by combining analysis of the chemical
composition of representative samples of common food items,
beverages, and vegetables with dietary assessments. Dietary
consumption levels were assessed using a series of structured 24-hour
dietary recalls. Estimated Average Daily Intake (ADI, mg/kg body
wt./day) was estimated for each participant. It appears that these
individuals who consume high amounts of green vegetables along
with processed foods have higher ADI values than those consuming
lower amounts of processed foods. Although ADI values for all but a
few participants fell within internationally recommended acceptable
limits, it does appear that the amount of cumulative exposure may
vary depending upon the type and quantity of food products
consumed by individual consumers. Overall, this paper represents the
first quantitative estimates of total intake of nitrates and nitrates by a
Pacific Island nation. Furthermore, the integration of analytical
chemistry methodology with dietary exposure studies highlights the
necessity for continued monitoring and the creation of regionally
specific nutritional guidelines for promoting food safety and
maintaining public health among Pacific Islanders.

Comparison of Carob’s pod versus seed polysaccharides by NMR
spectroscopy Zayniddin K. Muhidinovl,
muhidinovzayniddin@gmail.com, Shabnam K. Khurshedzodal,
Jamshed Bobokalonov1, Jianfei Zhang2, Jinsong Han2, Chao Ma3.
(1) Biopolymer and Bioactive compounds, Inst. of Chemistry named
after V. I. Nikitan, National Academy of Sciences of Tajikistan,
Dushanbe(2) State Key Laboratory of Natural Medicines, National
R&D Center for Chinese Herbal Medicine, School of Engineering,
China Pharmaceutical Univ., Nanjing(3) Dept. of Chemistry,
Tsinghua Univ., Beijing, China Carob pulp and seeds are rich
sources of bioactive compounds, including polysaccharides,
polyphenols, proteins, and minerals. Owing to their nutritional value
and health-promoting properties, carob-derived fibers and gums are
widely used in food and therapeutic applications. In this study,
polysaccharides were extracted separately from carob pods and seeds
growing in Tajikistan (see image), using water-soluble and acid-
soluble extraction procedures, followed by purification and
fractionation. Seed-derived water-soluble polysaccharides were
further separated into two sub-fractions (F1 and F2). Structural
features of the obtained polysaccharides were investigated by 1H
NMR spectroscopy. Seed-derived fractions exhibited spectral
characteristics typical of galactomannans, including signals attributed
to a-galactopyranose H-1 and mannose ring protons, confirming the
predominance of locust bean gum in seed extracts. In contrast, acid-
soluble polysaccharides from carob pods showed markedly different
NMR profiles, dominated by broad aliphatic and aromatic resonances
with relatively weak carbohydrate signals. These features indicate the
presence of heterogeneous polysaccharides, such as pectins and



arabinogalactans, embedded in matrices rich in proteins and
polyphenolic compounds, particularly tannins. Overall, carob pod and
seed polysaccharides display distinct structural compositions, as
reflected by their 1H NMR fingerprints. Seed extracts are enriched in
galactomannan, whereas pod extracts contain more complex
polysaccharide systems associated with phenolic and proteinaceous
components. These findings enhance the understanding of the
structural diversity of carob-derived polysaccharides and support
their further exploration for functional and application-oriented uses.

]

Studies on the influence of edible coating based on xanthan gum
incorporated with grape stalk extract on the storage kinetics of
Thompson Seedless grapes Vikrant Bodanal, b.vikrant@iitg.ac.in,
Pavan K. Kancharla3,1, Vimal Katiyar2,1. (1) Centre for Sustainable
Polymers, Indian Inst. of Technology Guwahati(2) Dept. of Chemical
Engineering, Indian Inst. of Technology Guwahati(3) Dept. of
Chemistry, Indian Inst. of Technology Guwahati This research
investigates the influence of a xanthan gum-based edible coating
incorporated with grape stalk extract (GSE) on the storage kinetics
and post-harvest quality of Thompson Seedless grapes. Coating
incorporated with GSE was applied, and treated fruits were stored at
different temperatures to evaluate changes in physicochemical and
biochemical attributes. Kinetic parameters associated with quality
such as with weight loss, color change, Titratable acidity (TA), Total
soluble solids (TSS), ascorbic acid degradation were analyzed. The
xanthan gum coating enriched with GSE acted as a semi-permeable
barrier, substantially reducing transpiration, thereby reducing
respiration rate and delaying senescence. Additionally, a storage time
prediction model was developed based on the deterioration of
different quality indices. Overall, the coating treatment exhibited a
lesser rate for quality deterioration than the control, indicating
enhanced storage stability. The results demonstrate the potential of
xanthan gum/GSE composite coatings as an effective post-harvest
solution for improving the storability while valorizing agro-industrial
by-products.
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Rapid surface-enhanced Raman spectroscopy-based detection of
perfluorooctanoic acid Febbyandi Pandianganl,2,
ibefidna@gmail.com, Adam Forbes1, Lili Hel. (1) Food Science,
Univ. of Massachusetts Amherst(2) Food Technology, Swiss German
Univ., Tangerang, Banten, Indonesia Per- and polyfluoroalkyl
substances (PFAS) are highly persistent contaminants that are
increasingly detected within global food and aqueous systems.

Perfluorooctanoic acid (PFOA) has been extensively investigated due
to its toxicity even at trace concentrations. As regulatory thresholds
transition toward the parts-per-trillion (ppt) range, there is a critical
need for rapid, simpler, and cheaper analytical methodologies. In this
study, Surface-Enhanced Raman Spectroscopy (SERS) is explored as
an alternative analytical technique for the PFOA quantification.
Based on liquid-phase extraction (LPE) principles, an ion-pair LPE-
SERS assay was developed using ethyl violet as a Raman reporter
and ethyl acetate as the organic solvent to facilitate partitioning. Ion-
pair formation was validated via UV-Vis spectrophotometry. For
SERS analysis, the organic extract was mixed with gold nanoparticles
(0.25 mg/mL) as the plasmonic substrate and deposited onto
aluminum-foil-covered glass slides. Measurements were performed
using a DXRxi Raman spectrometer at an excitation wavelength of
780 nm, with a laser power of 5 mW and an exposure time of 0.02 s.
To ensure statistical representativeness, 90—100 spectra were
acquired from each dried droplet. Under UV-Vis, ion pair formation
was confirmed with the organic phase having higher linearity and
slope. Under optimized conditions, the LPE-SERS method
demonstrated a robust linear Raman response (R-squared =~ 0.997)
and steeper slope with a limit of detection of 68 ppt. By integrating
ion-pair extraction with SERS, this study achieved trace-level
detection of PFOA. This methodology is operationally simple, rapid,
and more cost-effective than conventional analytical techniques,
without requiring additional pre-concentration steps. Furthermore, the
developed approach provides a viable method for measuring sorption
interactions between PFOA and co-contaminants at environmentally
relevant ppt levels.

Protective effects of cranberry polyphenols against oxidative
stress: Modulation of the antioxidant defense system in colon cells
Maureen Otienol, motienol@umassd.edu, Mishal Pokharel2, Elena
De Pral, Tracie Ferreira2, Catherine C. Netol. (1)
Chemistry/Biochemistry, Univ. of Massachusetts Dartmouth College
of Arts & Sciences(2) Bioengineering, Univ. of Massachusetts
Dartmouth College of Engineering Reactive oxygen species (ROS)-
induced oxidative stress is a key contributor to cellular dysfunction
and the pathogenesis of chronic diseases. Polyphenol-rich plant
matrices have gained attention for their ability to modulate oxidative
stress by enhancing endogenous antioxidant defense systems.
Cranberries (Vaccinium macrocarpon) are a source of diverse
polyphenolic compounds with antioxidant properties. In this study,
we evaluated the cytoprotective effects of concentrated extracts of the
“Early Black” (EB) cranberry cultivar fruit and cranberry pomace, as
well as derived polyphenol-rich fractions, against oxidative damage
in HT-29 cells. Phytochemical profiles were characterized by high-
performance liquid chromatography (HPLC) and LC-MS; cell
viability was assessed by the MTT assay; and antioxidant activity
was evaluated by quantifying intracellular ROS levels with and
without cranberry treatment with the DCFH-DA fluorescent probe.
Chromatographic analysis of the cranberry extracts confirmed the
presence of diverse bioactive compounds, including
hydroxycinnamic acids, flavonols, anthocyanins, and
proanthocyanidins. The extracts at concentrations of 62.5 to 250
pg/mL did not compromise cell viability and effectively mitigated
cell damage induced by 600 pM tert-butylhydroperoxide (t-BOOH).
A dose-dependent reduction in oxidative stress was observed upon
treatment with EB and cranberry pomace extracts. Among the
extracts, AF2, containing flavonol aglycones, demonstrated the
highest efficacy. Ongoing studies are focused on elucidating the
biochemical mechanisms underlying these protective effects by
measuring key antioxidant biomarkers, including superoxide
dismutase (SOD), catalase (CAT), and reduced glutathione (GSH),
following oxidative stress induction in HT-29 cells. This study will
greatly enhance our understanding of how cranberry polyphenols can
impact the mechanisms underlying oxidative stress.



Determining the impact of the age of seed on protein
functionality in soybean (Glycine max) Zachary Sheal,
zacharys@vt.edu, Zhoutai Teng2, Haotian Zheng2, Earl Talierciol.
(1) USDA Agr. Res. Service, Raleigh, North Carolina(2) NC State
Univ., Raleigh, North Carolina Soybean is an important source of
functional protein ingredients. The seeds may be stored for different
periods before protein isolation. However, little knowledge is
available regarding how aging of soybean seeds impacts the
functionality of the extracted protein as a food ingredient. To fill this
knowledge gap, soybean seeds were harvested between 2019-2023.
and then freeze-dried to obtain soy protein isolates (SPI).SPI1-2023
showed significantly higher water holding capacity and emulsion
stability index than other SPI. The obtained ingredient functionality
results in the present work suggest that soybean seed aging period
was a significant factor affecting some techno-functionalities, with
older samples having significantly worse water-holding capacity,
foaming stability, and emulsifying stability than newer samples.
These significant impacts might relate to alterations of protein
surface properties induced by aging. No significant differences were
found between samples of different ages for oil-holding capacity,
foamability, and emuslifying ability. This study can guide the rational
selection and storage of soybean seeds for SPI production, thereby
improving the overall utilization of soybean resources and soy
protein in the food industry.

Impacts of Aspergillus oryzae fermentation on the nutrients,
phytochemicals and antinutrients of oilseed meals revealed by
chemometric profiling Islam Mabrouk1,2, mabro011@umn.edu,
Xiao Sun3, Bo Hu3, Chi Chen2. (1) Food Sci. and Tech., Alexandria
Univ. Faculty of Agriculture, Alexandria, Egypt(2) Food. Sci. and
Nutr., Univ. of Minnesota Twin Cities College of Food Agricultural
and Natural Resource Sciences, Saint Paul(3) Dept. of Bioproducts
and Biosystems Engineering, Univ. of Minnesota Twin Cities
College of Food Agricultural and Natural Resource Sciences, Saint
Paul Background: The valorization of oilseed meals through fungal
fermentation offers a strategy to enhance their nutritional value for
animal feeding. This study investigates the impact of Aspergillus
oryzae (AO) fermentation on the phytochemical profiles of soybean
(SM), canola (CM), pennycress (PM), and camelina (CAM) meals,
focusing on the biotransformation of key phenolic compounds and
glucosinolates. Methods: The fungus was activated and cultured on
potato dextrose agar for 7 days at 28°C. Harvested spores were used
to ferment sterilized meals at 28°C until full fungal growth.
Proximate chemical composition along with acid detergent fiber
(ADF) and neutral detergent fibers (NDF) were determined using the
AOAC standard methods. Phytochemicals were extracted using 70%
methanol. The extracts were analyzed via an ultra-performance liquid
chromatography-tandem mass spectrometry system. Targeted
phytochemicals quantified using respective authentic standard curves.
Multivariate modeling and Student t-test were performed to identify
the phytochemical changes due to fungal fermentation and their
statistical significances. Results: Solid-state fermentation by AO
significantly altered the nutritional and phytochemical composition of
all four oilseed meals. Consistent increases in protein content were
observed across all meals: by 5.78% in SM; 3.32% in PM; 4.31% in
CAM, and 6.02% in CM. These increases in protein were
accompanied by the decreases in carbohydrate, ash, crude fiber, and
ADF in all meals. Moreover, NDF increased in SM and PM,
decreased in CM, and unchanged in CAM. The biotransformation of
key antinutrients and phytochemicals were also observed.
Fermentation increased free sinapic acid in PM, CAM, and CM,
accompanied by the decreases of its sinapine and sinapine glucoside
precursors in respective meals. Concurrently, fermentation effectively
degraded major glucosinolates, including gluconapin in CM, sinigrin
in PM, and 10-methylsulfinyldecyl-glucocamelinin in CAM. In SM,
fermentation increases in the isoflavone aglycones, such as daidzein
and genistein while decreasing their glycoside precursors.

Conclusion: Fermentation by AO enhanced the nutritional quality of
oilseed meals by increasing their protein contents and modulating
their antinutrient and phytochemical components through hydrolytic
activities. These observations warrant further animal feeding trials to
evaluate their nutritional and physiological impacts.

Quantification analysis of pesticide residues in potatoes and
potato-based products Emmanuel Gutierrez,
gutierz152@gmail.com, Emily N. Thomas, Brad Watson. Dept. of
Natural Sciences and Engineering, Black Hawk College, Moline,
Illinois  As persistent pesticide residues pose health risks to public
health, monitoring these levels is vital, particularly amongst the
globe’s largest food crops such as potatoes. Health risks posed by
pesticide residues include organ toxicity, neurodevelopmental
impairment, and metabolic disruption in both humans and animals.
Because potatoes tend to be one of the most heavily treated crops,
detectable amounts of pesticide residue are frequently found in them
with the highest concentrations often lying in the skin with resistance
to washing. The pesticides chlorpropham, fludioxonil, and DDT were
targeted in particular due to their common, but low levels, which
when exposed to over time, could eventually lead to complications.
To determine the amount of pesticide residues, samples of potatoes—
and potato-based products like potato chips—were taken and
homogenized with acetonitrile using a modified QuEChERS method
(Quick, Easy, Effective, Rugged, and Safe), which were then
analyzed using Gas Chromatography-Mass Spectrometry. Analysis
using Liquid Chromatography shows pesticide concentrations below
the detection limit of the system. Mass Spectrometry is currently
being conducted to investigate further.
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Volatile and peptide fingerprinting of commercial cheddar
cheese: A non-targeted approach to identifying chemical markers of
aging and sensory quality Jinyu Zhou, jinyu.zhou@mail.mcgill.ca,
Varoujan A. Yaylayan, Stephane Bayen. Dept. of Food Science,
McGill Univ., Montreal, Quebec, Canada Cheddar cheese quality is
strongly governed by flavor development during aging process, while
variability in starter cultures, ingredient composition, and aging



conditions makes quality outcomes difficult to predict, associated
with excessed biochemical activity leading to off-flavors, bitterness,
and significant economic loss in commercial production. This study
aims to establish aroma profiling and chemical fingerprints of
commercial cheddar cheeses with varying sensory qualities and aging
profiles, identify chemical markers associated with well-aged cheese
quality and bitterness, and lay the groundwork for machine learning
models capable of predicting sensory outcomes directly from
chemical fingerprint data. A total of 48 commercial cheddar cheeses
representing diverse brands, aging profiles, and sensory quality
grades were analyzed using an integrated non-targeted fingerprinting
approach. Volatile profiling was conducted using Headspace-GC-
MS. Peptide fractions in the 500-3000 Da range were extracted,
purified, and analyzed by HPLC-QTOF-MS. Sensory evaluation was
performed by a trained professional panel, and multivariate statistical
methods including PCA, PLS, and Mann-Whitney analysis were
applied to correlate chemical profiles with aging and sensory
attributes. Non-targeted HS-GC-MS identified 22 key flavor volatile
compounds with markers associated with both aging progression and
sensory quality, revealing stage-specific compounds characteristic of
early versus extended aging and their link to quality deterioration
(2,3-butanedione, acetoin, acetic acid, butanoic acid, 2-butanone, 2-
butanol, dimethyl trisulfide). HPLC-QTOF-MS further revealed
multiple bitterness-associated casein-derived peptides showing
potential correlation with sensory bitterness perception. Overall, this
integrated volatile-peptide fingerprinting approach identifies
candidate biomarkers to support quality control and optimized aging
strategies for high-quality Cheddar production. Continued non-
targeted analysis of the same dataset is expected to further elucidate
the full flavor-quality chemical landscape and address remaining
knowledge gaps in cheddar aging biochemistry.

Lysimeter assessment of per- and polyfluoroalkyl substances
(PFAS) leaching in a first-time biosolids-applied field plot Angelly
Z. Guarinl, aguarinp@purdue.edu, Linda S. Leel, Jun Duanl,
Charles E. Schaefer2, Maxwell Hire2. (1) Agronomy, Purdue Univ.
System, West Lafayette, Indiana(2) CDM Smith Inc, Boston,
Massachusetts The widespread detection of per and polyfluoroalkyl
substances (PFAS) in environmental matrices has raised global
concern due to their persistence, mobility, and potential health risks.
Land application of biosolids is bringing concern for PFAS
introduction into agricultural systems. Biosolids are widely used as
soil amendments because of their organic carbon content and soil
conditioning benefits. This study evaluated early stage transport of
PFAS following a single municipal biosolids application to an
agricultural soil with no prior amendment history under field
conditions, using an analytical method targeting 52 PFAS
compounds.The field site consisted of a silt loam in the upper 56 cm,
transitioning to a clay loam and loam at 56 and 84 cm depth. Six
lysimeters, three shallow (0.6 m) and three deep (1.2 m), were
monitored over ~1 year (302 days). Leachate was collected during
nine precipitation driven sampling events (>1 inch per event), with
cumulative rainfall totaling 916 mm. Biosolids (12.4 kg, dry weight
basis) were applied in a 14 m2 plot, and initial PFAS concentrations
ranged from 0.3 to 36 ng/g. Short chain perfluoroalkyl carboxylic
acids (PFCAs) dominated porewater, reaching up to XPFAS 548.5
ng/L, with increasing concentrations over time suggesting precursor
transformation, particularly to PFBA and PFPeA. Long chain PFCAs
and PFSAs were largely retained within the upper 30 cm of the soil
profile, with concentrations decreasing from 0.20 ng/g at the surface
t0 0.016 ng/g at 1.2 m (XPFAS). The PFAS mass flux to deeper soil
layers was estimated at 90.12 ng/ m2 /day. Comparison with a legacy
biosolids amended site showed substantially higher PFAS
concentrations and more diverse PFAS signatures under long term
application, highlighting the cumulative effects of repeated
amendments. Overall, results show that even a single biosolids
application can mobilize short chain PFAS to depth, while long chain

PFAS remain strongly retained, underscoring implications for
groundwater vulnerability and long term soil accumulation.

Heterologous pyruvate formate-lyase expression in
Saccharomyces cerevisiae reduces ethanol yield for low-alcohol beer
and wine production Sara Stadulis, ses438@cornell.edu, Dean G.
Hauser, Patrick Gibney. Food Sci. and Tech., Cornell Univ., Ithaca,
New York Despite decades of effort, producing low-alcohol beer
and wine with acceptable flavor remains an unsolved challenge, with
the global non-alcoholic wine and beer market projected to exceed
$42B by 2032. Physical dealcoholization strips volatile aroma
compounds, while current biological approaches produce
compromised flavor profiles. Prior metabolic engineering strategies,
such as glycerol-3-phosphate-dehydrogenase (GPD1) overexpression
and alcohol dehydrogenase (ADH) deletions, are constrained by off-
flavor accumulation and impaired fermentation performance. We
present a novel approach: heterologous expression of a pyruvate
formate-lyase (PFL) from Lactiplantibacillus plantarum in
Saccharomyces cerevisiae, with and without concurrent pyruvate
decarboxylase (PDC) knockouts, to divert pyruvate flux away from
ethanol production. PFL cleaves pyruvate directly into formate and
acetyl-CoA, bypassing the acetaldehyde accumulation that has
limited previous engineering approaches. Increased acetyl-CoA
availability may also enhance acetate ester biosynthesis, a potential
advantage for flavor quality in low-alcohol beverages. PFL
expression constructs and targeted PDC gene deletions were
introduced into a haploid laboratory strain of S. cerevisiae via
plasmid transformation and homologous recombination. Engineered
strains achieved up to 3 percentage points absolute ethanol reduction
compared to the isogenic parent while maintaining equivalent
fermentation kinetics. Current work focuses on translating these
modifications into the industrial diploid wine strain EC1118 and the
tetraploid ale strain Wyeast 1056 via CRISPR-Cas9 editing of
polyploid genomes. Benchtop fermentations in grape juice and malt
extract wort will characterize ethanol, organic acid, and volatile
compound profiles by HPLC and GC-MS, with pilot-scale
fermentations and sensory evaluation planned. This approach is
broadly applicable across industrial S. cerevisiae strain backgrounds
for low-alcohol beverage production.

Sensomics-driven identification and polyphenol-mediated
inhibition of key off-odors in thermally processed muskmelon juice
Xueli Pang, pangxueli@caas.cn. Chinese Academy of Agricultural
Sciences, Beijing, Beijing, China Thermally induced off-odors are a
major challenge limiting the quality and consumer acceptance of
muskmelon juice and other thermosensitive fruit products. In this
study, a sensomics-based approach combined with targeted inhibition
strategies was employed to both identify key off-odorants and
evaluate their suppression by polyphenols. The predominant
contributors to heat-induced off-notes were first elucidated using
sensory evaluation, gas chromatography—olfactometry (GC-O),
multidimensional gas chromatography (GCxGC-QTOF-MS), aroma
extract dilution analysis (AEDA), and odor activity value (OAV)
calculations, supported by recombination and omission experiments.
“Fermented” and “sulfurous” notes were identified as the dominant
undesirable attributes, primarily arising from newly formed odorants
during thermal processing. Key off-odorants with higher OAV
included volatile sulfur compounds (e.g., dimethyl sulfide,
methanethiol, dimethyl disulfide, dimethyl trisulfide) and Strecker
aldehydes (e.g., methional). Based on the identified key odorants, the
inhibitory effects of selected polyphenols (catechin, genistein,
daidzein, phlorotannins, and pyrogallol) on off-odor formation were
systematically evaluated using sensory analysis (Friedman test with
multiple comparisons) combined with HS-SPME-GC-MS, isotope-
labelled dilution assay and orthogonal partial least squares
discriminant analysis (OPLS-DA). The results demonstrated that
polyphenols significantly suppressed the formation of key oft-odor



compounds, with catechin showing the strongest inhibitory effect,
followed by phlorotannins and daidzein (P < 0.05). Notably, the
combined application of catechin and daidzein exhibited synergistic
effects, leading to the most effective reduction of heat-induced off-
odors. Overall, this study establishes a comprehensive framework
linking sensomics-based identification of key odorants with targeted
inhibition strategies, providing mechanistic insights and practical
guidance for mitigating thermal off-odors in muskmelon juice and
other thermally processed fruit-based products.

Carob-based flavor solutions for cocoa replacement in bakery
applications: cookie platform development, flavor characterization,
and insights for optimizing flavor through aroma modification Ying
Yang, yingl3@illinois.edu, Keith R. Cadwallader. Food Science and
Human Nutrition, Univ. of Illinois Urbana-Champaign Cocoa
powder, a key ingredient in chocolate cookies, faces increasing
supply and price instability due to climate change, plant diseases,
deforestation, and trade pressures. Although substantial efforts have
been devoted to developing cocoa alternatives, a significant flavor
gap remains between these substitutes and authentic cocoa powder,
particularly for carob, one of the most promising cocoa alternatives.
This study aims to identify a suitable flavor solution for substituting
cocoa powder using carob-based alternatives in baked applications. A
model cookie system was developed to enable a comprehensive
comparison of flavor profiles between cocoa-based chocolate cookies
and carob-based cookies using both analytical methods and sensory
evaluation. Flavor profiles of the two cookie systems were
characterized through comprehensive compound identification and
accurate quantitation using gas chromatography—olfactometry (GC—
0O) and GC—mass spectrometry (GC-MS). Results of these analyses
provide insights into key aroma differences and the impact of
ingredient substitution on flavor and sensory quality. Results will be
presented and discussed in the context of flavor gap identification,
flavor optimization, and the development of sustainable cocoa
ingredient replacement strategies using carob in baking applications.

Aroma-induced sweetness enhancement by natural heterocyclic
compounds: From receptor activation to cross-modal perception
Xueli Pangl, pangxueli@caas.cn, Bo Liu2, Xiaoxiao Feng3. (1)
Chinese Academy of Agricultural Sciences, QIngdao, Shandong,
China(2) School of Food. Sci. and Eng., Qilu Univ. of Technology,
Jinan Shandong, China(3) Dept. of Food Science & Technology,
School of Agriculture & Biology, Shanghai Jiao Tong Univ.,
Shanghai, China Sweetness is a key driver of consumer preference,
yet reducing sugar intake without compromising sensory quality
remains a major challenge. Cross-modal interactions between
olfaction and gustation offer a promising strategy, enabling sweetness
enhancement without increasing sugar content. In this study, the
sweetness-enhancing effects of heterocyclic aroma compounds were
systematically investigated using combined sensory and molecular
approaches. Key aroma-active compounds were first screened by
sensomics (GC—O-MS and odor activity value analysis). Among
them, 2,3-dimethylpyrazine, 2-ethylpyrazine, maltol, and 5-
methylfurfural significantly enhanced sweetness perception. A
HEK?293 cell model expressing human sweet taste receptors
(Tas1R2/Tas1R3) showed that these compounds induced
concentration-dependent calcium responses, which were inhibited by
lactisole, confirming direct receptor activation. Sensory evaluation
further demonstrated enhanced sweetness in sucrose solutions, with
maltol showing the strongest effect. Notably, the enhancement was
more pronounced under nose-clipped conditions, indicating a
dominant gustatory mechanism. EEG analysis revealed enhanced
neural responses (a-band) for maltol-sucrose mixtures, and
molecular docking suggested that maltol stabilizes receptor binding
through interactions with key residues in Tas1R2. Overall, this study
demonstrates that heterocyclic aroma compounds can directly
activate sweet taste receptors and modulate sweetness perception,

providing a mechanistic basis for aroma-driven taste modulation and
reduced-sugar food design.

Engineering a conductive BN-COOH@Zr0O2/GO nanocomposite
for sensitive diclofenac detection Vivek Kumar,
vivek.vihan@gmail.com, Lallan Mishra. Banaras Hindu Univ.
Faculty of Science, Varanasi, UP, India The widespread use of the
analgesic Diclofenac Sodium (DS) has led to its emergence as a
hazardous environmental pollutant, necessitating highly sensitive
detection methodologies. In this study, we report the synthesis of a
novel BN-COOH@ZrO2/GO nanocomposite for advanced
electrochemical sensing. We successfully overcame the inherently
insulating nature of hexagonal boron nitride (h-BN) by introducing
carboxylic functional groups and integrating the matrix with zirconia
(ZrO2) and graphene oxide (GO) to enhance charge transfer. This
engineered composite exhibits excellent electrocatalytic activity
toward DS, achieving a remarkable sensitivity of 0.2464 pA.pM—
1.cm-2 and a limit of detection (LOD) as low as 0.0146 uM. The
proposed sensor proved highly reliable for practical applications,
successfully quantifying DS in clinical and environmental samples
with recovery rates spanning 97.69% to 107.21%. This work
highlights a sustainable approach to designing conductive BN-based
materials for analytical applications.

From contact herbicide to plant redistribution: Nanocarriers
improving pelargonic acid performance Ana Cristina Preisler, Mirid
B. Pereira, Brian C. Cardoso, Leonardo Fraceto,
leonardo.fraceto@unesp.br. Inst. of Science and Technology, Sao
Paulo State Univ., Sorocaba, Brazil Pelargonic acid has been
highlighted as a promising natural herbicide for more sustainable
agriculture due to its low environmental persistence, rapid
biodegradation, and broad-spectrum post-emergence activity. Despite
recent regulatory approval in several countries, important knowledge
gaps remain regarding its use as a bioherbicide, especially concerning
foliar absorption, internal distribution within plant tissues, and long-
term agronomic performance. In our recent review, we provided a
comprehensive analysis of PA, covering its development, synthetic
routes, environmental fate, herbicidal mechanisms, regulatory status,
and the potential of nanotechnology to overcome its main limitations.
Although PA is traditionally classified as a non-selective contact
herbicide acting through rapid membrane disruption, cellular leakage,
dehydration, and necrosis, questions remain regarding foliar
penetration, transport within plant tissues, and strategies to reduce
volatility and repeated field applications. Following this perspective,
we developed a fully lipid-based nanostructured bioherbicide to
improve PA performance. Nanostructured carriers (NCs) produced
stable nanoparticles (~160 nm) with low polydispersity and high
colloidal stability. Biological assays using Lolium multiflorum and
Amaranthus viridis demonstrated superior weed control compared to
PA emulsions, particularly at lower doses and during early post-
emergence stages (3—4 leaves). The application of bioherbicide-
loaded NCs induced phytotoxicity, resulting in necrosis, leaf wilting,
and high mortality. Confocal microscopy showed ultra-rapid foliar
absorption, greater penetration through epidermal barriers,
accumulation near vascular bundle, and preferential fluorescence
detection in lower leaves, suggesting possible redistribution
associated with the phloem. Additional physiological analyses
indicated oxidative stress induction without immediate changes in
RuBisCO levels, suggesting that the primary effect does not occur
through direct reduction of this enzyme, but through membrane-
associated action followed by secondary physiological responses.
These results indicate that nanoformulations enhance pelargonic acid
performance by increasing absorption efficiency and promoting
redistribution within plant tissues, contributing to more effective and
sustainable agricultural formulations.

Biogenic synthesis of silica nanoparticles and their potential for
sustainable pest control in agriculture Liliam K. Haradal, Mariana



Guilger-Casagrandel, Tais Germano-Costal, Natélia Bilesky-Josél,
Ricardo Polanczyk2, Kelly C. Gongalves2, Paulo Gongalves da
Silva2, Jodo V. Silva2, Renato d. Mello Prado2, Leonardo Fraceto3,
Renata Limal, renata.lima.ppba@gmail.com. (1) Laboratory for
Evaluation of the Bioactivity and Toxicology of Nanomaterials,
Univ.e de Sorocaba, Brazil(2) FCAV, Sao Paulo State Univ.
(UNESP), Jaboticabal, Brazil(3) Laboratory of Environmental
Nanotechnology, Sao Paulo State Univ. (UNESP), Sorocaba, Brazil
The use of nanotechnology in agriculture offers promising
alternatives for sustainable pest management. This study focused on
the biogenic synthesis of silicon nanoparticles (SiO2-NPs_bio) using
the fungus Fusarium oxysporum and agricultural residues (rice husk)
to achieve an eco-friendly and economically viable approach. The
synthesized SiO2-NPs_bio were characterized by Dynamic Light
Scattering (DLS), Nanoparticle Tracking Analysis (NTA),
Ultraviolet-Visible Spectroscopy (UV-Vis), Scanning Electron
Microscopy (SEM), and Fourier Transform Infrared Spectroscopy
(FTIR), revealing a diameter of approximately 324 nm, irregular
morphology, and the presence of protein capping from

the biotransformation process. Cytotoxicity assays on 3T3 and HaCat
cell lines demonstrated that the biogenic nanoparticles did not induce
significant cell death, confirming their biocompatibility. For
agricultural application, a Pickering emulsion was developed to co-
encapsulate the SiO2-NPs_bio with conidia of the entomopathogenic
fungus Beauveria bassiana. Mortality assays against destructive crop
pests (Spodoptera frugiperda, Spodoptera cosmioides, Chrysodeixis
includens, and Rachiplusia nu) showed that the combined
formulation achieved up to 100% mortality in second instar larvae,
significantly outperforming the isolated applications of nanoparticles
or B. bassiana. Furthermore, the application of SiO2-NPs_bio to
plants promoted silicon accumulation and increased the production of
antioxidant compounds such as ascorbic acid, potentially enhancing
plant resilience. These findings highlight the potential of biogenic
silicon nanoparticles as effective carriers for biological control
agents, providing a sustainable strategy to optimize agrochemical
performance and reduce environmental impacts.

Anthocyanin loaded cellulose acetate beads as novel form of
freshness indicators for reusable intelligent packaging system

Akhila Konala, k_akhila@pt.iitr.ac.in, Kirtiraj Gaikwad. Dept. of
Paper and Packaging Technology, Indian Inst. of Technology
Roorkee, India The growing consciousness on food safety and
authenticity has led to increased interest in intelligent packaging
systems. Colorimetric freshness indicators have emerged as a
promising way to monitor and communicate the dynamic shelf life of
food products so as to encourage informed decision making. Natural
pigments, like anthocyanins, as key element of visual indicators is
being popularized as an attractive alternative to synthetic dyes with
regards to its non-toxicity and versatile color spectrum. Unlike
anthocyanin embedded biopolymeric films as freshness indicators,
this study proposes anthocyanin loaded beads as a novel form of
freshness indicators. Matrix encapsulation of anthocyanins, extracted
from butterfly pea flower, in cellulose acetate via simple precipitation
method is reported. The beads showed an encapsulation efficiency of
99.5%. The obtained colored beads are leakage proof, thermally
stable, and reusable. Anthocyanin loaded cellulose acetate beads
(ACAB) showed no chemical interactions with each other as
confirmed from IR spectroscopy. Whereas the encapsulation was
purely supported by physical entrapment of anthocyanins in cellulose
acetate during phase inversion process. This has helped in increasing
the thermal and oxidative stability of anthocyanins as confirmed by
thermogravimetric analysis. The surface and cross-sectional
morphology of beads reveal the grooves and pores of beads that are
responsible for containing anthocyanins. ACAB has changed their
color from pink to blue to green when exposed to acidic, neutral, and
alkaline environments. When submersed in water, ACAB has resisted
the leakage of anthocyanins into water unlike films. They can be

added into food packaging as a sachet. This novel form of freshness
indicator is as efficient as films or labels to detect the spoilage
markers. Their superior pigment stability, enhanced containment,
reusability and ease of usage makes them industrially feasible and
consumer acceptable form of intelligent packaging.

Development of ZnO-Ag doped nanoparticles with broad-
spectrum antimicrobial properties for food safety applications Ian
Passalacqua Montes, ian.passalacqua@upr.edu, Myrna Reyes Blas.
Dept. of Chemistry and Physics, Univ. of Puerto Rico at Ponce The
emergence of antibiotic-resistant foodborne pathogens poses a
significant global health challenge. This study explores the
development of silver-doped zinc oxide nanoparticles (Ag-ZnO NPs)
as a novel antimicrobial platform targeting Salmonella typhimurium,
a virulent and widespread cause of gastroenteritis. ZnO nanoparticles
were synthesized via a controlled chemical precipitation method to
ensure consistent morphology and size distribution. To enhance
antimicrobial properties, the ZnO matrix was doped with silver ions
(Agt), leveraging the well-established biocidal effects of silver. A
modified polyol synthesis route was also employed, incorporating
polyvinylpyrrolidone (PVP) and glycol as capping and stabilizing
agents. Characterization of the synthesized Ag-ZnO NPs was
performed using ultraviolet-visible (UV-Vis) and Fourier-transform
infrared (FTIR) spectroscopy. UV-Vis spectra revealed a surface
plasmon resonance (SPR) peak at 364 nm, confirming the successful
incorporation of Ag into the ZnO framework. FTIR analysis showed
characteristic C=O stretching vibrations in the 1650-1750 cm-1
range, attributed to PVP and glycol, indicating effective surface
stabilization and enhanced colloidal stability. The dual presence of
ZnO and Ag+ is hypothesized to produce a synergistic antimicrobial
effect through membrane disruption and oxidative stress mechanisms.
The structural and optical data support the successful formation of a
stabilized Ag-ZnO nanocomposite with potential enhanced
antimicrobial activity. These findings suggest that Ag-ZnO NPs
represent a promising material for applications in food safety and
biomedical fields, particularly in addressing the growing threat of
multidrug-resistant bacterial strains.

Amphiphilic surface modified native bacterial cellulose for
sustainable high-barrier food packaging: A safe and sustainable by
design composite Akhila Konala, k_akhila@pt.iitr.ac.in, Mudrika
Khandelwal. Dept. of Materials Science and Metallurgical
Engineering, Indian Inst. of Technology Hyderabad, Telangana
Biopolymeric packaging is the future of sustainable food packaging.
Microbial biopolymers show higher performance metrics and are
rapidly being established as circular bio polymers. Bacterial
cellulose, a complex nano fibrous network woven by bacteria
resembles wood cellulose fiber arrangement, is biocompatible and
offers superior strength. Its amplified water uptake and holding
capacity resists its extended usage in food packaging industry. This
study is focused on modifying BC into an amphiphilic water-resistant
surface that is suitable to extend the shelf life of cottage cheese. A
simple coating strategy with ethyl cellulose was implemented to
enhance the gas and water barrier alongside taking advantage of the
native architecture of BC. The resulting composite (CBC) exhibits a
tensile strength of 109.42+2.03b MPa with improved flexibility
compared to pristine BC, demonstrating its suitability for flexible
packaging. CBC shows significantly enhanced barrier properties,
with a water vapor transmission rate of 0.351 x 10-3 g/mm?2.day and
an oxygen transmission rate of 0.026 cm3/m2.day, values that are
comparable to high barrier synthetic polymers. Optical analysis
revealed that CBC has improved transparency and provided a
printable surface. With its high gas barrier, strength and transparency,
CBC is employed to extend the shelf life of highly perishable Indian
cottage cheese. Its freshness was quantified with physical, optical,
and microbial analysis. At elevated temperatures, CBC was able to
preserve Indian cottage cheese for 24 hours whereas cottage cheese



packed in polyethylene bag showed signs of microbial proliferation
just after 12 hours. CBC provided a moisture free headspace unlike
conventional plastics to delay microbial growth. Beyond
performance, CBC was fabricated from renewable materials and
shows potential degradability in soil within 4 weeks of discarding in
soil. This work demonstrates that simple surface engineering of
native bacterial cellulose can produce sustainable, high-barrier
packaging materials capable of approaching the functional
performance of conventional plastics alongside supporting the
concept of safe and sustainable by design.

Combat food spoilage by tackling drug resistance: Sulfur-doped
carbon nanozymes as effective tomato coatings Evans Asare,
evans.asare@nu.edu.kz, Haiyan Fan. Chemistry, Nazarbayev Univ.
School of Sciences and Humanities, Astana, Kazakhstan The
development of safe, effective preservatives that avoid fostering drug
resistance remains a significant challenge for prolonging the
freshness of fruits and vegetables. Addressing this, we synthesized
two distinct carbon-based phosphatase nanozymes (CNPs) from
methyl red dye using L-Cysteine (L-Cys) or N-acetyl-L-Cysteine
(NAC) as sulfur-containing precursors. These CNPs exhibited potent,
broad-spectrum antimicrobial activity against gram-negative
Escherichia coli and gram-positive Staphylococcus epidermidis, with
a minimum inhibitory concentration (MIC) of 125-250 pg/mL. As
opposed to the most conventional Reactive Oxygen Species (ROS)-
based antimicrobial mechanism, the present work proposed a
mechanism based on robust phosphatase-mimetic activity. It
catalyzes the non-specific dephosphorylation of phosphate groups in
the bacterial outer membrane and cell wall, and pioneers the
development of antimicrobial agent against Gram-negative bacteria.
The L-Cys-derived CNPs demonstrated superior phosphatase activity
and correspondingly stronger antibacterial efficacy. At the MIC, this
nanozyme effectively prevented mold growth on tomatoes for 14
days, significantly extending shelf life. This work highlights the
promise of carbon phosphatase nanozymes as a novel class of
potential resistance-resistant antimicrobial agents for agricultural
applications.

Extraction of cinnamon essential oil and its application in
antimicrobial biopolymer films Juan Galarza Sepulveda,
juan.galarzab@upr.edu, Diana Sanchez Rivera. Chemistry and
Physics, Univ. de Puerto Rico — Ponce Food spoilage caused by
microbial contamination remains a major concern for food safety and
storage. Essential oils (EOs) are natural compounds with
antimicrobial properties and potential applications in food
preservation. This study focuses on the extraction of essential oil
from Cinnamomum verum bark and its incorporation into biopolymer
films as a natural antimicrobial agent. Steam distillation assisted with
ultrasonic yielded up to 0.64% w/w of essential oil. The resulted oil
was characterized by FT-IR, confirming cinnamaldehyde as the
major component by the presence of bands of C=0 in 1,700 cm-1 and
C-H stretch in 2,700 cm-1. Chitosan—alginate biofilms containing
different concentrations of cinnamon essential oil (0-2 %w/w) were
produced and evaluated for antimicrobial susceptibility test against
Escherichia coli using the disk diffusion method. The results showed
that antimicrobial activity increased with concentration, with the
2.0% w/w formulation exhibiting the highest inhibitory effect.
Ongoing work focuses on evaluating higher concentrations to further
enhance antimicrobial performance. These findings demonstrate the
potential of cinnamon essential oil-based biopolymer films as a
natural and effective alternative for antimicrobial food packaging
applications.

Low-molecular-weight chitosan to prevent off-Aromas and
corrosion in hard-to-hold beverages Austin Montgomery, Anike
Roberson, oaa44@cornell.edu, Mary Quinn, Gavin L. Sacks. Food
Science, Cornell Univ., Ithaca, New York Aluminum cans are
increasingly used for unique beverages (such as wine, canned

cocktails, and energy drinks), but many products are considered
“hard-to-hold” due to corrosion-related quality issues. For example,
canned wines can develop suprathreshold concentrations of hydrogen
sulfide (“rotten egg aroma’) from a reaction between molecular
sulfur dioxide, a commonly used preservative, and metallic
aluminum. We hypothesized that certain approved food ingredients
could inhibit corrosion and off-flavor issues in hard-to-hold canned
beverages. Initial work utilized an electrolyte beverage with a low pH
and high chloride content, capable of promoting liner degradation,
aluminum dissolution, and eventual can leakage. Among the tested
additives, a low-molecular-weight chitosan was most effective in
inhibiting corrosion during accelerated aging and long-term storage.
Using Electrochemical Impedance Spectroscopy, samples with low
molecular weight chitosan added showed vast improvements in
charge transfer resistance compared to the control, a parameter
related to the barrier impermeability. Similarly, in long-term pack
tests, the addition of low molecular weight chitosan produced a ten-
fold reduction in dissolved aluminum and eliminated visible pinhole
corrosion and leakage after eight months of storage. Based on those
results, we hypothesized that adding low-molecular-weight chitosan
to wine would similarly reduce hydrogen sulfide formation.
Commercial canned wines exhibited substantial variation in hydrogen
sulfide accumulation over six months, with concentrations in both
acrylic and bisphenol-A non-intent lined cans exceeding the sensory
threshold (approximately 1 pg/L in water). However, in accelerated
aging experiments (3 days at 50°C), we observed that direct addition
of low molecular weight chitosan eliminated hydrogen sulfide in
bisphenol-A non-intent lined cans (not detected, below limit of
detection vs 94 ng/L) yet did not have an effect in acrylic coated cans
(129 pg/L vs 134 pg/L). Long-term trials to validate accelerated
aging findings are ongoing. Although a mechanism of action has not
been elucidated for effectiveness, results indicate that low molecular
weight chitosan is an effective anticorrosive for some “hard-to-hold”
beverages and represents a practical strategy for mitigating corrosion-
driven quality concerns with food-safe anticorrosives.

Bio-based antimicrobial cellulose foams for active packaging:
Material design and application in low-salt table olives H. Esma
Soylukanl, Zeynep Delen Nircanl, Sahnur Irmak5, Mohamed
Bouaziz2, Elsa Ramalhosa3, Joaquin Bautista Gallego4, Hayriye
Unall, hunal@sabanciuniv.edu. (1) Nanotechnology Research
Center, Sabanci Univ., Istanbul, Turkey(2) Univ. de Sfax, Sfax,
Tunisia(3) Inst. Politecnico de Braganca, Portugal(4) Univ. de
Extremadura, Badajoz, EX, Spain(5) Zeytincilik Arastirma Enstitusu
Mudurlugu Izmir, Izmir, Turkey The development of sustainable
active packaging materials offers a promising route to reduce reliance
on chemical preservatives in perishable foods. Herein, we report the
design and fabrication of bio-based antimicrobial cellulose foams as
multifunctional packaging inserts. The foams are prepared via a green
crosslinking strategy and integrated with naturally derived active
agents using nanocarrier-assisted delivery. In particular,
hydroxytyrosol, a potent antimicrobial and antioxidant phenolic
compound, is extracted from table olive wastewater and subsequently
loaded into halloysite nanotubes (HNTs), yielding functional
nanoparticles with enhanced stability and controlled release behavior.
These active-loaded HNTs are then incorporated into the porous
cellulose matrix to impart multifunctional activity. The resulting
foams exhibit a highly porous architecture, significant moisture
absorption capacity, and tunable physicochemical properties. Their
structure and performance are systematically characterized using
scanning electron microscopy (SEM), thermal analysis (TGA/DSC),
and mechanical testing. The incorporation of hydroxytyrosol-loaded
HNTs provides both antimicrobial and antioxidant functionality,
which is evaluated against representative microorganisms. As a
proof-of-concept application, the developed foams are utilized as
active packaging inserts for low-salt table olives, aiming to enhance
product stability without the use of added preservatives. The



materials demonstrate the ability to modulate the local environment,
suppress microbial growth, and mitigate oxidative degradation,
highlighting their potential to support cleaner-label preservation
strategies. Overall, this work presents cellulose-based antimicrobial
foams derived from sustainable resources as scalable and
multifunctional materials for next-generation active packaging
systems.

Environmental tradeoffs of substituting polyethylene in food
packaging and distribution applications Manfred Tacker2,4,
Elizabeth Avery3, Emma Lawrence3, Tasja Hafner-Kuhn4, Andrin
Gstohl4, Experience Nduagu5, Kirti Richa5, Timothee Roux5, Rafael
A. Aurasl, aurasraf@msu.edu. (1) Packaging, Michigan State Univ.,
East Lansing(2) Univ. of Applied Sciences, Vienna, Austria(3)
Trayak, Inc., Mason, Ohio(4) Circular Analytics TK GmbH, Wien,
Wien, Austria(5) Exxon Mobil Corporation, Spring, Texas Food
packaging and distribution systems help safeguard the food supply
from biological, chemical, and physical hazards while supporting
efficient processing, storage, and logistics. As the EPR schemes in
the U.S, the EU Packaging and Packaging Waste Regulation, and the
Global Plastics Treaty negotiations consider packaging material
substitution, decisions can be influenced by packaging-only
environmental footprints and a push toward “non-plastic”
alternatives. In food systems, this framing can overlook potential
trade-offs by excluding key life-cycle stages. The choice of material
for a given application can impact the quantity of material use, the
intensity of the processes used to extract and transform the material
into packaging, as well as the protective functions of the chosen
material (e.g., moisture barrier, breakage resistance). To provide a
robust perspective, this study quantifies the potential environmental
impacts from cradle to end of life of replacing polyethylene (PE)
packaging with common alternatives in the U.S. and the EU, using
representative, market-based packaging systems and midpoint
indicators. We analyze four high-volume applications: i) collation
shrink for water bottles, ii) pallet stretch wrap, iii) heavy-duty sacks
for dog food, and iv) flexible food packaging. For most comparisons
considered, PE systems exhibited lower or comparable potential
impacts than substitutes because certain alternatives required more
packaging mass and energy, resulting in higher production and
transportation burdens. Results also highlight specific exceptions
based on application and region. For European water-bottle collation,
a lightweight paper band can outperform PE in some categories,
while heavier paperboard or corrugated options tend to increase
impacts. Pallet stretch wrap consistently favors PE in both regions,
reflecting the material efficiency of thin-film stretch wrap. For dog
food heavy-duty sacks in the U.S., results are mixed, with some
paper—multimaterial options having a lower impact than PE in certain
indicators. For flexible food packaging, PE pouches often perform
best across pouch applications, though some paper-based alternatives
had lower impacts for particular product/indicator combinations.
Overall material substitution should be evaluated using application-
specific life cycle assessments that consider the full system impacts;
outcomes depend on functional equivalence, material use, and
regional factors.

Non-destructive assessment of table grape quality using vis-NIR
hyperspectral imaging and explainable AI In-Hwan Leel,
leeinh@oregonstate.edu, Weiming Song2, Dhimant Morakhial, Keng
Chou2, Luyao Mal,3. (1) Food Sci. and Tech., Oregon State Univ.
College of Agricultural Sciences, Corvallis(2) Chemistry, The Univ.
of British Columbia, Vancouver, Canada(3) Biological and
Ecological Engineering, Oregon State Univ. College of Agricultural
Sciences, Corvallis The increasing demand for high-quality table
grapes necessitates rapid and non-destructive methods to assess
quality attributes, including soluble solid content (SSC) and firmness.
Conventional methods are destructive and time-consuming, making it
challenging to optimize harvest timing and quality management. In

this study, visible-near infrared (vis-NIR) hyperspectral imaging
(HSI) combined with machine learning was applied to non-
destructively predict firmness and SSC in green and red table grape
cultivars. Three traditional machine learning models [i.e., support
vector regression (SVR), random forest (RF), and partial least
squares regression (PLSR)] and one deep learning model [i.e., 1-
dimensional convolutional neural network (1D-CNN)] were
developed and compared. Among traditional machine learning
models, SVR achieved the highest coefficient of determination (R2)
of 0.768 and 0.905 in predicting the firmness and SSC of green table
grapes, respectively. For red table grapes, PLSR achieved the highest
R2 0f 0.596 in firmness prediction, whereas SVR showed the best
performance in SSC prediction with a R2 of 0.802. To address the
high dimensionality of HSI data, feature selection methods were
employed, including principal component analysis (PCA) and
successive projection algorithm (SPA). PCA improved model
performance, particularly for PLSR-based firmness prediction (R2
increased from 0.686 to 0.751). While 1D-CNN models
outperformed RF models in predicting SSC and firmness across both
cultivars, SVR and PLSR models achieved higher R2 and lower
RMSE. Furthermore, Shapley additive explanation (SHAP) was used
to interpret model predictions and identify key wavelengths.
Influential wavelengths were mainly associated with O-H overtones
related to water (830-840 nm) and C-H overtones linked to sugars
and cellulose (900-920 nm). Overall, these results demonstrate that
HSI combined with machine learning is feasible for non-destructive
grape quality evaluation and supports data-driven decision making in
food supply chains.

Water transport mechanisms in commercially available biobased
polymer films Ayda Dadrasl, ayda.dadras@ndsu.edu, Seyedali
Mirmohammadsadeghi2, Yehor Poluninl, Sergiy Minko2, Andriy S.
Voronovl. (1) Coatings and Polymeric Materials, North Dakota State
Univ., Fargo(2) Univ. of Georgia, Athens Poly(lactic acid) (PLA),
poly(butylene succinate) (PBS), and poly(3-hydroxybutyric acid-co-
3-hydroxyvaleric acid) (PHBV) are derived from renewable
resources and are thought to biodegrade more readily than
conventional fossil-based plastics. Being biodegradable (or
compostable) may potentially make the biobased polymers applicable
in the food packaging industry. Considering that in food packaging
applications, water transmission leads to food spoilage, affecting the
flavor and appearance of food inside the package, studying water
transport mechanisms in biobased polymeric films to be potentially
used in food packaging and the relationship with polymer chemical
compositions, structure, and morphology is essential. Here, we
present a comprehensive investigation of water sorption, diffusion,
and permeability in commercial PLA, PBS, and PHBV films, and
correlations between molecular structure, morphology, and water
barrier behavior. Dynamic vapor sorption was used to quantify water
uptake and diffusion across a wide range of water vapor activities,
while for water vapor transmission rate, a humid chamber system was
applied. All experiments are conducted at two temperatures: 23 °C
and 38 °C. Temperature-dependent analysis highlights the role of
segmental mobility and plasticization in enhancing water transport.
By exploring these parameters, we aim to find a relationship between
biobased polymer’s chemical composition and water vapor barrier
performance, as well as to understand water transport mechanisms,
assuming the water clustering effect triggered by interactions of
water with polar functional groups of the polymers. The latter is
caused by hydrogen bonding between water molecules and various
functionalities in macromolecules. We hypothesize that the resulting
water clusters diminish the free volume, thus impacting permeability.
Moreover, non-Fickian behavior is observed at elevated water
activities, which is driven by the formation of water clusters within
the polymer matrix. These clusters reduce effective diffusivity by
increasing transport tortuosity and restricting accessible free volume.



Identification and characterization of novel signal sequences for
protein expression and secretion in Issatchenkia orientalis
Youngkwang Lee, dlehdns79@naver.com, Yegi Lee, Yong-Cheol
Park. Integrative Biotechnology, Kookmin Univ., Seongbuk-gu,
Seoul, Korea (the Rep. of) As a stress-tolerant yeast, Issatchenkia
orientalis has attracted increasing attention due to its adaptability to
extreme environmental conditions and its potential for diverse
industrial applications. However, studies on protein expression and
secretion systems in I. orientalis remain limited. In this study, we
aimed to identify and characterize endogenous signal sequences to
develop an efficient protein expression and secretion system in 1.
orientalis. Through plate-based screening and enzyme activity
analysis, a naturally secreted enzyme was identified, and its
associated signal sequences were predicted for further investigation.
In addition, mating factor-derived signal sequences of this yeast were
also predicted. Various signal sequences, including enzyme- or
mating factor-derived, and synthetic sequences, were constructed and
assessed using yeast enhanced green fluorescent protein as a reporter
to evaluate secretion performance. Several of these signal sequences
demonstrated effective expression and secretion of the reporter
protein. To further assess the applicability of the selected signal
sequence, it was applied to the expression and secretion of a
heterologous protein. Immunoblot and immunoassay analyses
confirmed successful secretion, supporting the feasibility of the
proposed system for protein expression and secretion in this stress-
tolerant yeast.

Development of genetic toolkits for protein expression and
secretion in a GRAS yeast of Candida sp. Min-Seon Kim,
minseon9127@naver.com, Youngkwang Lee, Yegi Lee, Yong-Cheol
Park. Dept. of Integrative Biotechnology, Kookmin Univ., Seoul,
Korea (the Rep. of) With production of microbial proteins
alternative to conventional animal and plant proteins, a GRAS yeast
derived from Candida is being explored as a promising microbial
strain for food protein production. Known for its established safety in
SCP (Single Cell Protein) applications, it serves as a robust microbial
platform for the production of recombinant proteins and bioactive
compounds. In this study, genetic toolkits for Candida species were
developed to identify the strain specific promoter and signal sequence
and hence to express food-grade protein efficiently. Candida strains
with high protein secretory capacity were selected using a screening
platform with naturally well-secreted proteins, of which enzymatic
activity assessed through colorimetric methods and total protein
concentration. The efficacy of its native signal sequence for
heterologous protein secretion was subsequently evaluated. The
results showed that the selected Candida strain also exhibited a
relatively higher specific secretion ratio compared to total
extracellular protein. Using the screened high-secretion strain
together with its native signal sequence, the fluorescence of a model
reporter protein (yeGFP) was measured in both whole culture and
extracellular supernatant fractions, resulting that reporter protein
showed detectable levels outside the cells. Furthermore, increasing
the hydrophobicity of the H-region within the signal sequence led to
a noticeable change in secretion efficiency, indicating that precise
tuning of this region was critical for efficient protein secretion. In
conclusion, these findings demonstrated that secretion efficiency
could be modulated by the modification of signal sequences,
supporting the development of a modular signal sequence library for
Candida-derived protein expression system.

Antimicrobial waterborne polyurethane based foams as active
packaging materials for extending the shelf life of low-salt table
olives Nevra Ozgelik, nevra.ozcelik1@sabanciuniv.edu, Hayriye
Unal. Sabanci Univ., Istanbul, Turkey Extending the shelf life of
minimally processed foods remains a persistent challenge in food
packaging. In this study, a waterborne polyurethane (WPU)-based
foam system was developed as an active secondary packaging

material with antimicrobial functions. Thyme essential oil (Th)-
loaded halloysite nanotubes (HNTs) were used as antibacterial agents
and incorporated into the WPU matrix to provide a controlled and
sustained antimicrobial effect. The antimicrobial WPU/HNT-Th
foams developed in this study were specifically designed and
evaluated as packaging inserts for low-salt, preservative-free table
olives, with the aim of improving their shelf life. The antimicrobial
efficacy of the foams was first evaluated on olives inoculated with
Clostridium butyricum, a common spoilage bacterium responsible for
undesirable butyric acid fermentation, and the results clearly
demonstrated that the WPU/HNT-Th foams effectively inhibited
bacterial growth. Subsequently, olives packaged with and without the
antimicrobial foams were stored for 12 months, and their total
bacterial count, total mold, and lactic acid bacteria levels were
assessed through monthly analyses. The results showed that the
release of natural antimicrobial agents effectively suppressed
microbial growth in olives stored with the developed foams, without
the need for synthetic chemical preservatives. Overall, these findings
suggest that the developed WPU/HNT-Th foam can be effectively
utilized as an antimicrobial secondary packaging material, offering a
natural alternative to conventional preservative agents.

Development of analytical methods for iminoctadine fungicide
from ginseng products using LC-MSMS Hyeong Wook Jol,
hyeongwook.jo@gmail.com, Jung Hoon Sunl, Won-Jo Choi2, Chan-
Hyeok Kwon2, Joon-Kwan Moon3. (1) Hansalim Agri-Food
Analysis Center, Hankyong National Univ. Industry Academic
Cooperation Foundation, Suwon-Si, Gyeonggi-Do, Korea (the Rep.
of)(2) National Inst. of Food and Drug Safety Evaluation, Cheongju-
si, Chungcheongbuk-do, Korea (the Rep. of)(3) Hankyong National
Univ., Anseong-si, Gyeonggi-do, Korea (the Rep. of) Analytical
methods using LC/MSMS for iminoctadine fungicide from ginseng
products (fresh ginseng, dried ginseng, red ginseng, ginseng
concentrate, and red ginseng concentrate) for monitoring were
developed with pH-adjusted extraction preparation. After Sample
weighing (5 g) in a 50 mL conical tube, 10 mL methanol were added
to the sample in the 50 mL conical tube and then was strongly shaken
for 1 min. 2 M NaOH solution added and strongly shaken for 1 min.
It was centrifuged at 4,000 g for 5 min. The 0.5 mL of supernatant
was mixed with methanol containing 5 % formic acid to correct the
pH to approximately 8.5. It was filtered with membrane filters
(nylon, pore size: 0.2 um) before analysis. ME (%, Matrix effect) for
almost analytes range were -20.1 to 15.4%. MLOD (Method LOD)
and MLOQ (Method LOQ) were calculated by S/N ratio. MLOQs
were 0.01 mg/kg. The linear correlation coefficients (r2) were > 0.99
within the range of 2 ~ 100 ug/kg. The percentages of recovery were
in the range of 72.4 ~ 110.2% (0.01 mg/kg level) and 72.6 ~ 96.8%
(0.1 mg/kg level) and 76.5 ~ 94.5% (0.5 mg/kg level) within the
validation criteria (recover; 70-120% with RSD < 20%)

]

Rooted in Regolith: How compost impacts nutrient
concentrations of plants grown in Lunar, Martian, and Earth soils
Kyna Finleyl,2, Kef37@students.uwf.edu. (1) Earth and
Environmental Science, Univ. of West Florida, Pensacola(2)
Chemistry, Univ. of West Florida, Pensacola Advancements toward
long-term space exploration and exponential growth of the human
population on Earth necessitate research into and development of a
sustainable food supply system that produces nutrient-rich food.
Utilizing compost as a fertilizer was introduced as a sustainable
solution to nutrient-deficiency due to soil degradation. This project
aimed to measure the influence of compost on yield, growth rate, and
nutrient values of plants grown in Earth topsoil and Martian and lunar
regolith simulants. Microgreens were grown in seven soil
compositions, with and without compost. Growth rate, yield, and
height measurements were taken, as well as root system development
observations. Soil samples of each composition were tested for pH
and organic matter content. Results showed that soils containing



compost increased microgreen germination rate and improved root
system development in comparison to microgreens grown without
compost. Radishes were also grown in the same soil compositions
and exhibited yield increase, improved root system development, and
temperature regulation in samples grown in compost in comparison
to without compost. Radish and microgreen samples were digested in
solution, diluted, and filtered and mineral and heavy metal content
were measured by Inductively Coupled Plasma-Optical Emission
Spectroscopy. Results show an increase in some nutrients with a
decrease in others in both samples. A statistical analysis would be
required to determine if the difference is significant.

Impacts of curcumin nanoparticles on developmental toxicity and
oxidative stress using a chicken embryo model Farzana Yasminl,
yasminn@udel.edu, Liping Zhang2, Qin Wang2, Changqing Wul.
(1) Animal and Food Science, Univ. of Delaware, Newark(2)
Nutrition and Food Science, Univ. of Maryland, College Park
Curcumin is a natural polyphenolic compound derived from turmeric
rhizomes and is recognized for its antioxidant, anti-inflammatory,
antibacterial, and anticancer properties. However, its application is
limited by poor solubility, as it dissolves only in organic solvents. To
overcome this limitation, nano-curcumin was developed using a pH-
dependent method and encapsulated in a protein nanoparticle system
composed of whey and zein to achieve high encapsulation efficiency
and solubility. This study evaluated the potential toxicity of the new
nano-engineered curcumin by examining developmental endpoints,
and oxidative stress using a chicken embryonic model. Chicken
embryos were injected with nano-curcumin of two different dosage
0.43 mg/ml and 0.043 mg/ml on Day 6 of embryonic day.
Developmental toxicity was assessed on Day 18 by measuring
mortality, malformations, the Liver Somatic Index (LSI), and the
Ratio of Embryo Weight to Egg Weight (REEW). Oxidative stress
was evaluated through lipid peroxidation by measuring
malondialdehyde (MDA) levels using a commercial assay kit. In
addition, the expression of antioxidant genes SOD1 and SOD2 was
analyzed to determine the impact on the embryonic antioxidant
defense system. A 30% mortality rate was observed in embryos
treated with nano-curcumin at a concentration of 0.43 mg/mL and no
mortality is observed at a concentration of 0.043 mg/ml. No
significant adverse effects were observed in terms of malformations
or growth indices (REEW and LSI), suggesting no significant impact
on overall embryonic development. Neither the protein nanoparticle
delivery system nor the nano-curcumin induced significant lipid
peroxidation on chicken embryonic liver tissues, as indicated by
MDA levels. Furthermore, nano-curcumin significantly upregulated
the expression of SOD1 and SOD2 genes. Although some mortality
was observed at higher concentrations, nano-engineered curcumin did
not adversely affect embryonic growth or induce significant lipid
peroxidation. Additionally, the nano-formulation enhanced the
antioxidant response of the embryo by upregulating key antioxidant
genes.

Phytochemical profiling and biological evaluation of peppermint
(Mentha x piperita) leaf extracts for cosmeceutical applications
Chalissa D. Iranisha, chalissa.iranisha@uri.edu, Huifang Li, Hang
Ma. Biomedical and Pharmaceutical Sciences, College of Pharmacy,
Univ. of Rhode Island, Kingston Peppermint (Mentha x piperita) is
widely used in cosmetic formulations, primarily in the form of
essential oils, while the bioactive potential of peppermint leaves
remains comparatively underexplored. Leaf-derived extracts are rich
in phenolic and flavonoid compounds with reported antioxidant and
anti-inflammatory properties; however, their fraction-specific
chemical composition and relationship to skin-relevant bioactivity are
not well defined. In this study, peppermint leaves from garden-
harvested and commercial sources were extracted and partitioned into
ethanol, hexane, ethyl acetate, and aqueous fractions to obtain
chemically distinct components. Phytochemical profiles of each

fraction were analyzed by HPLC and compared against selected
reference standards, including rosmarinic acid, pebrellin, gardenin B,
wedelolactone, and eriodictyol-7-O-glucoside. Distinct
chromatographic patterns were observed across fractions, with
several peaks corresponding to putative phenolic markers such as
rosmarinic acid and eriodictyol-7-O-glucoside. Major constituents
were further characterized by LC-MS analysis. The anti-
inflammatory potential of each fraction and selected standards was
evaluated using a lipoxygenase (15-LOX) inhibition assay. These
findings highlight peppermint leaves as a promising and underutilized
source of bioactive compounds and provide a phytochemical and
functional basis for their development in cosmeceutical applications.

Extraction and compositional characterization of polysaccharide-
enriched extracts from Rhode Island brown seaweed for
cosmeceutical applications Chalissa D. Iranisha,
chalissa.iranisha@uri.edu, Huifang Li, Hang Ma. Biomedical and
Pharmaceutical Sciences, College of Pharmacy, Univ. of Rhode
Island, Kingston Polysaccharides derived from marine sources have
gained increasing attention for cosmeceutical applications due to their
moisturizing, antioxidant, and skin-protective properties. Brown
seaweeds, particularly Saccharina latissima (sugar kelp), represent a
sustainable and regionally available source of such bioactive
polysaccharides. However, the chemical characterization of
polysaccharides from locally cultivated Rhode Island kelp and their
relevance to skin-related applications remain largely unexplored. In
this study, S. latissima samples collected from the Rhode Island coast
(Narragansett) were processed to obtain bioactive fractions through
sequential hot water extraction and ethanol precipitation, yielding a
crude water extract, a polysaccharide-enriched fraction, and a non-
polysaccharide fraction. Chemical characterization was conducted
using chromatographic and spectroscopic approaches. Total phenolic
content (TPC) and total sugar content (TSC) analyses were
performed to evaluate the distribution of phenolic and carbohydrate
components across fractions. The biological activities of the resulting
extracts are being evaluated using a panel of in-house bioassays
relevant to skin beneficial effects. This work establishes a
compositional framework for Rhode Island-derived brown seaweed
polysaccharides and supports their potential development as
sustainable cosmeceutical ingredients through integrated chemical
characterization and biological evaluation.

Cannabidiol as a multi-target modulator of polyunsaturated fatty
acid metabolism: Inhibition of soluble epoxide hydrolase,
lipoxygenase, and cyclooxygenase Huifang Li, Ryan Kim,
gatorfootball@gmail.com, Hang Ma. Biomedical and Pharmaceutical
Sciences, College of Pharmacy, Univ. of Rhode Island, Kingston
Polyunsaturated fatty acid (PUFA) metabolism governs the
biosynthesis of lipid mediators that regulate inflammation and its
resolution through enzymatic pathways including cyclooxygenase
(COX), lipoxygenase (LOX), and soluble epoxide hydrolase (sEH).
Emerging evidence suggests that cannabidiol (CBD) modulates lipid
mediator networks and promotes inflammation-resolving pathways,
highlighting its potential as a regulator of PUFA metabolism.
Building upon our previous studies on cannabinoid-mediated
modulation of immune and inflammatory signaling, this work
investigates the direct enzymatic targets of CBD within PUFA
metabolic pathways. Using a panel of enzyme-based biochemical
assays, the inhibitory effects of CBD on sEH, LOX, and COX were
evaluated. CBD exhibited promising inhibition of SEH, with an IC50
of 0.3 pM, suggesting positive effects toward epoxide lipid mediator
metabolism. In contrast, moderate inhibition was observed for LOX
and COX, with IC50 values of 17.5 uM and 18.4 uM, respectively.
Notably, sEH inhibition remained significant even at submicromolar
concentrations, suggesting preferential targeting of this pathway.
These findings demonstrate that CBD functions as a multi-target
modulator of PUFA metabolism. This enzymatic profile provides



mechanistic insight into CBD’s anti-inflammatory effects and
supports a model in which CBD shifts lipid mediator balance toward
pro-resolving pathways. Overall, this study advances our
understanding of cannabinoid-lipid interactions and establishes a
biochemical basis for the therapeutic potential of CBD in
inflammation-related conditions.

Biotransformation of biomass derived aromatic amide to 2-
Pyrone-4,6-dicarboxylic Acid (PDC) by Novosphingobium
aromaticivorans Steven D. Karlen1,2, skarlen@wisc.edu, Shengfei
Zhoul,2, Maximiliano Garcia Mancillal,2,3, Jordi Francis Clar1,2,
Troy Rungel,2,4, Timothy J. Donohuel,2,3, Daniel Nogueral,2,5.
(1) Wisconsin Energy Institute, Univ. of Wisconsin-Madison(2)
Great Lakes Bioenergy Research Center, Univ. of Wisconsin-
Madison(3) Dept. of Bacteriology, Univ. of Wisconsin-Madison(4)
Dept. of Biological Systems Engineering, Univ. of Wisconsin-
Madison(5) Dept. of Civil and Environmental Engineering, Univ. of
Wisconsin-Madison Aqueous ammonia pretreatment enhances
biomass deconstruction in preparation for downstream conversion of
the sugars to liquid fuels and commodity chemcials. In this process,
after a predetermined cooking time (e.g., 140 °C) the aqueous
ammonia liquor is removed from the polysaccharide fibers. This
carbon-rich spent liquor would need to be treated before being
recycled back into the process or discharged into the enviroment. One
potential waste management solution to this problem is to detoxify
the spent liquor through microbial up-conversion of phenolics and
sugars into value-added products. This study identified the primary
phenolic monomers that are generated and removed from NM6
poplar biomass by an aqueous ammonia pretreatment protocol that is
performed in a roller oven at 140 °C. The main phenolic compounds
identified in the study were phenol, p-hydroxybenzamide (pHBAm)
and p-hydroxybenzoic acid (pHBA). The pHBAm and pHBA were
produced from the ester-linked p-hydroxybenzoates in poplar wood,
while phenol was produced as a secondary degradation product by
ammonia catalyzed decarboxylation of pHBA. Following
acidification of the ammonia liquor, these phenolics were extracted
and biotransformed into 2-pyrone-4,6-dicarboxylic acid (PDC) by an
engineered strain of Novosphingobium aromaticivorans DSM12444.
This is the first time observation of N. aromaticivorans producing
PDC from an aromatic amide. The biotransformation of pHBAm to
PDC was possible in the presence of pHBA, but not when pHBAm
was the sole phenolic substrate. Indicating that although pHBAm is
unable to activate the bioconversion pathway, once the pathway is
activated by a triggering compound like pHBA, then N.
aromaticivorans produces the enzymes required to biotransform
aromatic amides like pHBAm into PDC. The phenol that is present in
the mixture was not transformed to PDC and didn’t inhibit production
of PDC, but was slowly digested in the biotransformation assay. This
study expands the portfolio of compounds that N. aromaticivorans
can biotransform to include phenolic amides.

Solvent selection for a biomass-to-bioproduct pipeline through
integrated catalytic lignin depolymerization and microbial funneling
Canan Senerl,2, csener@wisc.edu, Sarada Sripadal,2, Juriti
Rajbangshi3, Emmanuel Aboagye4, Maximiliano Garcia
Mancillal,2,5, Timothy J. Donohuel,2,5, Daniel Nogueral,2,6, Reid
Van Lehn3,2, Christos Maravelias4, Steven D. Karlen1,2. (1) Univ.
of Wisconsin-Madison Wisconsin Energy Institute(2) Great Lakes
Bioenergy Research Center, Madison, Wisconsin(3) Dept. of
Chemical and Biological Engineering, Univ. of Wisconsin-
Madison(4) Dept. of Chemical and Biological Engineering, Princeton
Univ., Princeton, New Jersey(5) Dept. of Bacteriology, Univ. of
Wisconsin-Madison, Madison(6) Dept. of Civil and Environmental
Engineering, Univ. of Wisconsin-Madison To enhance the
sustainability and economic viability of lignocellulosic biorefineries,
there is increasing interest in converting lignin into specialty
bioproducts and biofuels through integrated chemical and biological

pathways. Depolymerized lignin streams generated during chemical
fractionation can be funneled into value-added products using
microbial strains capable of transforming diverse phenolic
compounds into a single commodity chemical. In this study, we
established a biomass-to-bioproduct pipeline that couples reductive
catalytic fractionation (RCF) of poplar biomass with microbial
upgrading using an engineered Novosphingobium aromaticivorans
strain that produces 2-pyrone-4,6-dicarboxylic acid (PDC), a
promising biomass-derived precursor for bioplastics. Because solvent
choice influences reactor pressure, operating cost, monomer yield,
and microbial compatibility, we evaluated RCF and PDC production
across a range of solvents (methanol, ethanol, isopropanol,
isobutanol, 1,4-dioxane, ethylene glycol) and their aqueous mixtures
(5-50 vol% water). We applied Hansen solubility parameters to
develop a nonlinear regression model that captures solvent-dependent
variation in RCF monomer yields. Notably, a 50 vol% ecthylene
glycol/water system enabled low reactor operating pressure while
maintaining high RCF and PDC yields, indicating its potential to
reduce capital costs and improve overall process economics for the
biomass-to-PDC pipeline.

Effects of solubility enhancement on the biological activity of a
standardized turmeric extract Kodee Phillips,

kphilll 1 @samford.edu, Marenike Moyegun,
mmoyegun@samford.edu, Danielle Cruthirds, Howard Hendrickson.
Pharmaceutical Sciences, Samford Univ. McWhorter School of
Pharmacy, Birmingham, Alabama Turmeric root is an herbal
substance that is known to populate many traditional Eastern dishes.
Aside from its use in cooking, the root has been used for its medicinal
properties to treat various conditions, including stress, infections, and
cancer. Turmeric root expresses a vibrant yellow pigmentation
associated with curcumin and related curcuminoids. The lipophilic
polyphenolic molecule curcumin has recently been recognized for its
antioxidant, anticancer, and anti-inflammatory effects. Given the
current literature, curcumin likely has biological and physiological
effects beyond taste and color enhancement. The work described
herein is to standardize the curcuminoid composition and biological
activity. A mixed solvent system (hydroxypropyl B-cyclodextrin) was
developed to increase the aqueous solubility of the curcuminoids.
Turmeric root was extracted using a two-step Soxhlet extraction, and
HPLC-DAD was used to quantify curcumin, bisdemethoxycurcumin,
and demethoxycurcumin. A colorimetric superoxide dismutase
(SOD) assay served as the biological activity assay. After assessing
the solubility of curcumin in ethanol at concentrations of 1uM to
200uM and cyclodextrin at concentrations 25uM to 200uM at 25 and
52 °C SOD activity was measured. Results from these experiments
revealed a significant linear increase in both the ethanol (p=0.0431)
and cyclodextrin (p=0.0491, 25 °C; p=0.0119, 52 °C). The samples at
52 °C displayed a significant difference in SOD activity at 25uM and
200uM (p=0.0493) and 50pM and 200pM (p=0.0336). Future studies
will explore additional turmeric strains for their curcuminoid content
and biological activity.

Carotenoid and sugar composition differences in sweet and
astringent fruits of PVNA persimmon ‘Fudegaki’ Michiko T.
Yasuda-Torii, yasuda@sugiyama-u.ac.jp. School of Life Studies,
Sugiyama Jogakuen Univ., Nagoya, Aichi, Japan Background &
Objective: Persimmons (Diospyros kaki) are classified into sweet and
astringent types based on the presence of tannins in mature fruits.
Sweet persimmons are further divided into pollination-constant non-
astringent (PCNA) and pollination-variant non-astringent (PVNA)
types, which differ in their astringency removal mechanisms. While
the nutritional and functional properties of persimmon fruits have
been widely studied, the differences in these properties between
sweet and astringent fruits within PVNA types remain unclear. This
study aims to investigate carotenoid and sugar composition in
‘Fudegaki,” a PVNA-type persimmon. Methods: Freeze-dried



powders of peel and pulp from ‘Fudegaki’ persimmons were used as
samples. Carotenoids were extracted using methanol and chloroform,
followed by saponification with 6% KOH-methanol solution and
subsequent extraction with chloroform. The extracted carotenoids
were analyzed using TLC and HPLC. Additionally, total RNA was
extracted from freeze-dried pulp, and the expression levels of
carotenoid biosynthesis-related genes were examined by RT-PCR.
Sugar content was quantified using an enzymatic assay kit. Results &
Discussion: HPLC analysis revealed that -cryptoxanthin was the
predominant carotenoid in astringent pulp, accompanied by trace
amounts of a-carotene. In sweet pulp, B-cryptoxanthin and a-carotene
were present along with a small amount of B-carotene. -
Cryptoxanthin content was higher in astringent pulp than in sweet
pulp, whereas lutein and zeaxanthin showed no significant
differences between the two. TLC results suggested that lycopene
was scarcely detected in the pulp, but HPLC analysis indicated a
higher lycopene content in astringent pulp compared to sweet pulp.
On a fresh weight basis, carotenoid levels were consistently higher in
the peel than in the pulp. Gene expression analysis showed
significantly higher expression levels of LCYB and BCH in sweet
pulp than in astringent pulp, corresponding to f-cryptoxanthin
accumulation patterns. Sugar analysis indicated no significant
difference in total sugar content between sweet and astringent pulps;
however, in the peel, sugar content increased in the order of sweet <
astringent < de-astringent. These findings suggest that beyond tannin-
related astringency, compositional differences exist between sweet
and astringent PVNA persimmons.

Challenges with ingredient analysis in gummy dietary
supplements Mary Celiz, marydawn.celiz@fda.hhs.gov, Ali Reza
Fardin Kia. US FDA Human Foods Program, College Park, Maryland
Gummy-based formulations have a sizeable share in the dietary
supplement market. These dietary supplement products typically
contain complex matrices that include a hydrocolloid, sugars, colors,
flavors, and dietary ingredients. As such, the matrix of gummy-based
supplements presents significant analytical hurdles to achieving
accurate quantification of ingredients. The sticky, non-homogenous
nature of the hydrocolloid and sugar base complicates sample
processing, often requiring specialized techniques such as cryogenic
grinding to ensure uniformity. Further, matrix components are known
to cause significant analyte interferences during instrumental
analysis. To compensate for potential degradation during
manufacturing and losses during storage of the supplement, overages
of certain ingredients may be added to the dietary supplement
product. This common practice of adding overages adds complexity
in obtaining accurate quantification. As such, proper analytical
methods, including sample preparation, by industry and researchers
are essential not only for accuracy of the label but also for ensuring
finished product verification in this increasingly popular format. This
presentation will examine robust sample preparation techniques
designed to effectively disrupt the matrix to release the compounds of
interest, minimize interferences, and provide a reliable test portion
that can improve regulatory compliance and help ensure the declared
amount of the dietary ingredient is accurate.

Structure-based design of 4-hydroxyphenylpyruvate dioxygenase
inhibitor as a potential herbicide for cotton fields Qiong Chen,
gchen@ccnu.edu.cn. Central China Normal Univ., Wuhan, Hu Bei
4-Hydroxyphenylpyruvate dioxygenase (HPPD, EC 1.13.11.27) is
one of the most promising herbicide targets for the development of
agricultural chemicals owing to its unique mechanism of action in
plants. We previously reported on the co-crystal structure of
Arabidopsis thaliana (At) HPPD complexed with methyl-
benquitrione (MBQ), an inhibitor of HPPD that we previously
discovered. Based on this crystal structure, and in an attempt to
discover even more effective HPPD-inhibiting herbicides, we
designed a family of triketone-quinazoline-2,4-dione derivatives

featuring a phenylalkyl group through increasing the interaction
between the substituent at the R1 position and the amino acid
residues at the active site entrance of AtHPPD. Among the
derivatives, 6-(2-hydroxy-6-oxocyclohex-1-ene-1-carbonyl)-1,5-
dimethyl-3-(1-phenylethyl)quinazoline-2,4(1H,3H)-dione (23) was
identified as a promising compound. The co-crystal structure of
compound 23 with AtHPPD revealed that hydrophobic interactions
with Phe392 and Met335, and effective blocking of the
conformational deflection of GIn293, as compared with that of the
lead compound MBQ), afforded a molecular basis for structural
modification. 3-(1-(3-Fluorophenyl)ethyl)-6-(2-hydroxy-6-
oxocyclohex-1-ene-1-carbonyl)-1,5-dimethylquinazoline-
2,4(1H,3H)-dione (31) was confirmed to be the best subnanomolar-
range AtHPPD inhibitor (IC50 = 39 nM), making it approximately
seven times more potent than MBQ. In addition, the greenhouse
experiment showed favorable herbicidal potency for compound 23
with a broad spectrum and acceptable crop selectivity against cotton
at the dosage of 30—120 g ai/ha. Thus, compound 23 possessed a
promising prospect as a novel HPPD-inhibiting herbicide candidate
for cotton fields.

Comprenesive screening of veterinary drug residues in livestock
and fishery products using LC-QTOF Jihyun Lee,
leejh25@korea.kr, Yunseon Kwak, Su-Min Kim, HyunJin Lim, Gui-
Hyun Jang, Jea-Eun Mun. Pesticide and Veterinary Drug Residues
Division, National Inst. of food and drug safety evaluation,
Cheongju-si, Chungcheongbuk-do, Korea (the Rep. of) Veterinary
drug residues in livestock and fishery products represent a critical
concern for food safety, particularly given increasing attention to
both regulated and unregulated compounds. In this study, a high-
resolution mass spectrometry (LC-QTOF)-based multi-residue
screening method was applied to investigate veterinary drug residues
in commercially distributed livestock and fishery products in Korea.
Samples were extracted using acetonitrile with EDTA-assisted
extraction and cleaned up using EMR-Lipid cartridges to minimize
matrix interferences. The extracts were concentrated under nitrogen
and reconstituted prior to LC-QTOF analysis. This method enabled
simultaneous screening of 285 veterinary drug compounds using full-
scan data acquisition, allowing retrospective analysis of both target
and non-target compounds. A total of 231 samples, including beef,
pork, chicken, eggs, milk, marine fish, freshwater fish, and
crustaceans, were analyzed. Veterinary drug residues were deteced in
25 samples (10.8%). Detection frequencies varied by matrix, with
relatively higher occurence observed in chicken (33.3%), freshwater
fish (33.3%), and marine fish (18.8%), while no residues were
detected in pork, milk, or crustaceans. Six compounds were identified
in total: diclazuril, lufenuron, toltrazuril sulfone, enrofloxacin,
decoquinate, oxolinic acid. Most detected residues were below the
limit of quantification of present at trace levels, and all samples
complied with the established maximum residue limits. This study
demonstrates the applicability of LC-QTOF for comprehensive
monitoring of veterinary drug residues and highlights its potential for
expending surveillance toward unregulated compounds in food safety
management.

Are commercially available dietary supplements in Costa Rica
safe for consumption?: Trace toxic metal determination and health
risk assessment Priscilla Baldil, priscillabaldi@gmail.com, Joel
Ramirez Alfarol, Karina Hern&aacute;ndez Ugaldel, Rolando
Sanchez Gutiérrez2. (1) LASEQ, Escuela de Quimica, Univ.
Nacional de Costa Rica, Heredia, Heredia Province(2) LAMRHI,
Escuela de Quimica, Univ. Nacional de Costa Rica, Heredia, Heredia
The increase in dietary supplement consumption has raised concerns
about potential exposure to contaminants with toxic health effects.
Some trace metals with these potential negative effects, such as
cadmium (Cd) and lead (Pb), have been found in commercially
available dietary supplements across different regions and countries.



Lead and cadmium are non-essential trace metals with well-
documented toxic and carcinogenic properties. Both metals
accumulate in biological tissues and produce chronic adverse effects
even at low exposure levels. Despite this, these trace metals are not
systematically monitored in dietary supplement products. The Costa
Rican sanitary guideline for dietary supplements does not define
specific limits for trace metal content. Similarly, other regulatory
bodies (e.g. U.S. FDA) have not established limits for those trace
metals in dietary supplements. In contrast, the European Union has
defined maximum allowable limits for lead and cadmium in dietary
supplements under EU Regulation 2023/915. Gaps in regulatory
surveillance, combined with the growing market for dietary
supplements, highlight the relevance in the assessment of those trace
metals in dietary supplements. To address this gap, Pb and Cd
concentrations are being determined in high-demand dietary
supplements such as multivitamin, botanical/food-derived, and
omega-based products. Samples are being processed according to a
modified AOAC Official Method 999.10, and analyses are being
carried out using Graphite Furnace Atomic Absorption Spectrometry
(GFAAS). Determined concentrations will be compared against
maximum levels established by EU Regulation 2023/915.
Additionally, estimated daily intakes will be calculated based on
recommended serving sizes and will be used to derive hazard
quotients (HQ), allowing a systematic assessment of the potential
health risk associated with habitual supplement consumption. This
work is expected to shed light on toxic trace metal content in high-
demanded dietary supplements being sold in the Costa Rican market.
With this information we expect to support the scientific knowledge
base and informing future research, quality control, and public health
decisions in Costa Rica for dietary supplement regulation. The results
of this work will be presented.

Comprehensive determination of 17 furanocoumarins in
umbelliferous vegetables, citrus fruits, and their processed products
using QUEChERS-UHPLC-QqQ-MS/MS Hyunjun Leel,2,
wnwlsgus123@naver.com, Jun Yong Jang3, Dayoung Kang3, Joon-
Goo Lee4, Seonghwan Moon5, BoKyung Moon6, Jihyun Lee2,3. (1)
Dept. of Food Sci. and Tech., Chung-Ang Univ., Anseong, Korea
(the Rep. of)(2) Research Inst. of Human Ecology, Seoul National
Univ., Seoul, Korea (the Rep. of)(3) Dept. of Food and Nutrition,
Seoul National Univ., Seoul, Korea (the Rep. of)(4) Dept. of Food
Sci. and Biotech., Seoul National Univ. of Science and Technology,
Seoul, Korea (the Rep. of)(5) Division of Health & Nutrition, SGS
Korea Co Ltd, Uiwang, Korea (the Rep. of)(6) Dept. of Food and
Nutrition, Chung-Ang Univ., Anseong, Korea (the Rep. of)
Furanocoumarins are a class of naturally occurring toxic compounds
found in umbelliferous vegetables and citrus fruits. These compounds
are known to cause adverse health effects, including drug—food
interactions. Among them, 5-methoxypsoralen is classified as IARC
Group 2A, while 8-methoxypsoralen is classified as IARC Group 1.
This classification highlights the need for reliable analytical methods
to support food safety. The aim of this study was to optimize a rapid
analytical method for the determination of furanocoumarins in
diverse food matrices. A QuEChERS-based extraction method
coupled with ultra-high-performance liquid chromatography—triple
quadrupole mass spectrometry (UHPLC-QqQ-MS/MS) was
optimized for the quantitation of 17 furanocoumarins, including
psoralen and angelicin. Key extraction parameters, including
extraction solvents, salt composition, and d-SPE sorbents, were
evaluated across five representative food matrices. These matrices
were categorized according to the AOAC food triangle approach. The
optimized method exhibited excellent linearity (r2 > 0.99). Low
limits of detection and quantitation were achieved, ranging from 0.03
to 1.70 ng/kg and from 0.07 to 4.36 ng/kg, respectively. The method
also showed satisfactory accuracy and precision, meeting Codex
guidelines. The validated method was successfully applied to the
analysis of real samples, including 4 umbelliferous vegetables, 5

citrus fruits, and 50 their processed food products. Overall, the results
demonstrate that the proposed method provides a rapid and effective
approach for furanocoumarin determination. This method is expected
to serve as a valuable tool for future monitoring and risk assessment
studies.

FTIR spectroscopy and molecular docking analysis of protein
alterations under pesticide stress in maize seedlings Gurpreet Singh,
singh.gpbio@gmail.com. Biotechnology, Lyallpur Khalsa College,
Jalandhar, Punjab, India Pesticide exposure threatens plant growth
by altering protein structure and impairing antioxidant defenses. This
study evaluated the effects of profenofos, malathion, and neem
extract (0.10%, 0.15%, 0.20%) on Zea mays L. seedlings using FTIR
spectroscopy and molecular docking. FTIR analysis (4000-1000 cm-
1) revealed significant alterations in O—H/N—H stretching, amide I
and II bands, and fingerprint regions, indicating disruptions in
hydrogen bonding and secondary structures such as a-helices and -
sheets. These changes suggest partial protein unfolding and
conformational instability under pesticide stress. Docking studies
showed strong binding of profenofos to key antioxidant enzymes,
including ascorbate peroxidase, catalase, and superoxide dismutase,
via hydrogen bonding and hydrophobic interactions at active sites,
indicating potential enzyme inhibition. This interference likely
reduces reactive oxygen species scavenging, enhancing oxidative
stress. Overall, the findings highlight molecular-level toxicity of
pesticides, linking protein destabilization with impaired antioxidant
defense and reduced stress tolerance in plants.

Kinetic model for predicting fish freshness based on the
degradation of adenosine triphosphate-related compounds and its
application to Atlantic mackerel (Pleurogrammus azonus) Yuji
Shinoharal, Takeya Yoshioka2, Naoto Tsubouchil,
tsubon@eng.hokudai.ac.jp. (1) Hokkaido Univ., Sapporo, Japan(2)
Hokkaido Industrial Technology Center, Hakodate, Japan Freshness
is one of the key indicators determining the market value of fish and
shellfish. In addition, as is well known, K-value has been proposed as
an index for evaluating freshness. However, the conventional K-value
analysis method requires several hours per sample because it
analyzes meat fragments sampled from arbitrary parts of fish after
death. Therefore, the analysis method cannot monitor freshness
deterioration in real time in the distribution process. In this study, our
group aimed to develop a mathematical model predicting K-value
based on information such as fish and shellfish species, storage time
and storage temperature, and to evaluate the model's validity using
Atlantic mackerel (Pleurogrammus azonus). The degradation of fish
after death is thought to proceed via enzymatic reactions involving
four intermediate products, from adenosine triphosphate (ATP) to
hypoxanthine. In the present study, a simplified sequential,
irreversible first-order reaction was employed as a freshness
prediction model, and its validity was examined by comparing
measured and estimated values for Atlantic mackerel. The freshness
prediction method is designed to determine changes in both the core
temperature of fish and the concentration of ATP-related compounds,
enabling more accurate estimation of K value in response to changes
in storage conditions. To compare measured and estimated K values
for Atlantic mackerel, fish meat fragments were sampled
immediately after harvest and after storage at 0°C for 1, 3 and 5 days,
and actual K values were then measured in accordance with the
Japanese Agricultural Standard (JAS 0023: 2022) method. The
concentration changes of various ATP-related compounds were
calculated using the present prediction model and compared with the
measured values. The correlation coefficient between the measured
and estimated values ranged from 0.98 to 0.99, with K value of 0.99
indicating a high correlation. In the future, validation tests will be
conducted to confirm the reliability of this prediction model.

Physicochemical changes of milk protein concentrate 85 at pH 6.5
to 7.4 during hygrothermal storage Shishan Fu,



£$$820312@gmail.com. The Univ. of Queensland, Brisbane,
Australia Milk protein concentrate (MPC) is a concentrated bovine
skim milk with varied amounts of lactose, being manufactured by a
pressure-driven membrane-based ultrafiltering process prior to dry.
MPC powder usually has distinctive characteristics in casein micelles
and whey proteins as comparing to skim milk and whole milk
proteins. Effect of pH-adjustment of MPC 85 (6.5 — 7.4) prior to
spray dry on physical and chemical changes at relative humidity (RH)
44 % and 30 oC were investigated. pH of powdered MPCpH6.5,
MPCpH6.8, MPCpH7.1 and MPCpH?7.4 were dropped by 0.23, 0.15,
0.21 and 0.11 during incubation from week 0 to week 8, respectively.
The changes of water activities (aw) in incubated MPC samples with
treated pH greater than or equal to 6.8 have fluctuation trends
between 0.460 to 0.536. MPCpHG6.5 has higher aw between 0.457 to
0.596 and a different fluctuation change during 8 weeks’ incubation.
A faster early Maillard reaction occurred at acid — adjusted MPC85
samples based on its highest increasing rate of furosine at week 0 to
week 4. The values of CIE L* (lightness), a*(blue greenish) and b*
(yellowness) were rapidly increased after week 4 in all incubated
MPC samples. A calculated value of DE was significantly increased
from week 4 to week 8. Solubilities of incubated MPCpH6.8,
MPCpH7.1 and MPCpH7.4were stable (~ 94.5 +2.09 %) at first two
weeks. They were gradually decreased with moderate decreasing
rates (e.g., MPCpH6.8 > MPCpH7.4 > » MPCpH7.1) and then
sharply dropped to their lowest values (~ 37.1 + 3.11 %) at week 6 to
8. The solubility of acid — adjusted MPCpH6.5 remained relatively
stable from week 0 (~ 88 + 2.0 %) to week 6 (~ 80.9 + 5.0 %), then
significantly decreased to 44.6 + 2.3 % at the end of the incubation.

Bridging chemical antioxidant capacity and cellular antioxidant
response in matcha (Camellia sinensis) Joanna Kikal,
kochmaan@gmail.com, Karolina Jakubczyk2, Katarzyna Janda-
Milczarekl. (1) Dept. of Biology, Parasitology and Pharmaceutical
Botany, Pomorski Uniwersytet Medyczny w Szczecinie, Szczecin,
West Pomeranian Voivodeship, Poland(2) Dept. of Human Nutrition
and Metabolomics, Pomorski Uniwersytet Medyczny w Szczecinie,
Szczecin, West Pomeranian Voivodeship, Poland Matcha, a
powdered green tea derived from Camellia sinensis, is a rich source
of bioactive compounds, particularly polyphenols with strong
antioxidant potential. However, the relationship between its chemical
antioxidant capacity and cellular effects remains unclear. This study
aimed to evaluate the antioxidant properties of matcha using
combined chemical and cellular approaches. Total polyphenol and
flavonoid contents were determined, and antioxidant activity was
assessed using DPPH, ABTS, and FRAP assays. The biological
effects of matcha extracts were investigated in a cellular model by
measuring the activity of key antioxidant enzymes, including
superoxide dismutase (SOD) and catalase (CAT), as well as
glutathione (GSH) levels, using ELISA-based assays with
spectrophotometric detection. Matcha extracts exhibited high
polyphenol content and strong antioxidant activity, with a FRAP
value of 1417.7 uM Fe(II)/dm3, ABTS radical scavenging activity of
29.0%, and DPPH inhibition of 77.7% (equivalent to 1.07 mM
Trolox). These properties were associated with measurable
modulation of cellular antioxidant enzyme activity, suggesting a
protective effect against oxidative stress. This study highlights the
importance of integrating chemical and cellular analyses to better
understand the functional properties of food-derived bioactive
compounds and supports the role of matcha as a promising functional
food.

Polymeric amine-PPO-epoxide colloids as carriers for enhanced
foliar delivery of the biostimulant sodium copper chlorophyllin
Eduardo F. Molina, eduardo.molina@unifran.edu.br, Julia B. Pucci,
Vanessa S. Silva, Bruno A. Fico, Felipe B. Alves. Chemistry, Univ.
de Franca - UNIFRAN, Franca, Sdo Paulo, Brazil The development
of efficient delivery systems for bioactive compounds offers new

opportunities to reduce agrochemical inputs while enhancing their
efficacy. In this study, we report the synthesis of polymeric colloidal
particles based on amine—polyoxypropylene (PPO) and bisepoxide
monomers designed for the controlled delivery of the biostimulant
sodium copper chlorophyllin (SCC) in plants. The resulting amine—
PPO—epoxide colloidal system (PPO-col) exhibited an average
hydrodynamic diameter of approximately 300 nm, as determined by
dynamic light scattering (DLS), a positive zeta potential ({) of about
+20 mV, and a well-defined spherical morphology confirmed by
transmission electron microscopy (TEM). Loading of SCC into PPO-
col led to an increase in particle size to approximately 380 nm and a
concomitant decrease in { to around +10 mV, indicating effective
interactions between the biostimulant and the colloidal matrix. Both
unloaded and SCC-loaded PPO-col systems displayed high colloidal
stability for at least six weeks and enabled sustained SCC release.
Following foliar application, neither PPO-col nor PPO-col-SCC
induced phytotoxic effects at either macroscopic or cellular levels.
Micro—X-ray fluorescence (1-XRF) analysis revealed enhanced
copper uptake and penetration into soybean leaves when SCC was
delivered via PPO-col compared with an aqueous SCC control
applied by spraying. Notably, PPO-col-mediated delivery resulted in
approximately threefold higher copper accumulation in plant tissues.
These findings demonstrate that PPO-col is an effective and safe
carrier for SCC, offering significant potential for improving the
sustainability and efficiency of agricultural delivery systems. By
enhancing plant uptake while minimizing environmental losses, this
approach may contribute to increased crop productivity and reduced
downstream environmental impacts associated with conventional
agrochemical applications.

Comparative metabolomic profiling of leaf and stem tissues in
red and green lettuce(Lactuca sativa L.) cultivars Hae Ju Kang,
kanghaeju5@korea.kr. National Inst. of Crop Science, Wanju-gun,
Jeollabuk-do , Korea (the Rep. of) Lettuce (Lactuca sativa L.), a
widely consumed leafy vegetable belonging to the family Asteraceae,
contains various bioactive compounds such as anthocyanins, phenolic
acids, and flavonoids. These metabolites have been associated with
multiple health-promoting effects, including anti-inflammatory
activity, cholesterol reduction, and antidiabetic properties. Because
lettuce is primarily consumed for its leaves, most previous studies
have focused on leaf tissues, while the metabolic characteristics of
stems have remained relatively unexplored. In this study, we
performed LC-MS-based untargeted metabolomics to investigate
metabolic differences between leaf and stem tissues of ten lettuce
cultivars (five red and five green cultivars commonly consumed in
Korea). Metabolite identification using online databases and an in-
house library resulted in the annotation of 87 metabolites across the
two tissue types. Both PLS-DA and heatmap analyses revealed a
clear separation between leaf and stem tissues, indicating distinct
tissue-specific metabolic profiles. In particular, PLS-DA showed that
the two tissues were well separated along the principal component
axes, and this trend was consistent with the metabolite accumulation
patterns observed in the heatmap. At the metabolite level, flavonoids
and phenolic acids, including quercetin, kaempferol, and caffeic acid,
were more highly accumulated in leaf tissues. In contrast, amino
acids and dipeptide-related metabolites were more abundant in stem
tissues. These findings suggest that secondary metabolism associated
with antioxidant activity is more active in leaves, whereas primary
metabolism related to growth and basic physiological processes is
more prominent in stems. Overall, this study provides fundamental
insights into tissue-specific metabolite distribution in lettuce and
offers valuable information for the exploration of functional
compounds and the evaluation of the nutritional value of lettuce.

Robotics-integrated high-throughput platform for rapid isolation
and functional screening of microbial strains Seonghun IM,
shim@cialm.or.kr, Wooman An, Jeong Won Kim, Jung-Hwan Ji, Gui



Hwan Han, ghhan@cialm.or kr. Center for Industrialization of
Agricultural and Livestock Microorganisms, Jeongeup-si, Korea (the
Rep. of) The discovery of functionally valuable microbial resources
remains a major bottleneck in microbial biotechnology because
conventional isolation and screening workflows are labor-intensive,
time-consuming, and difficult to scale. To overcome these
limitations, we developed a robotics-integrated automated high-
throughput platform that enables rapid microbial isolation,
cultivation, and stock preparation through fully integrated
experimental workflows. The platform combines automated colony
picking, liquid handling, microplate cultivation, and data acquisition
to streamline the entire microbial screening pipeline. Using this
system, approximately 2,600 microbial strains were processed within
60 hours. When excluding the 48-hour incubation period required for
microbial growth, the platform achieved an effective isolation
throughput of approximately 220 strains per hour, demonstrating a
substantial improvement in processing efficiency compared with
conventional manual workflows. Beyond strain isolation, the
platform supports rapid functional characterization through high-
throughput enzymatic and physiological assays. The screening
pipeline evaluated multiple microbial traits, including extracellular
enzyme activities (amylase, cellulase, chitinase, lysozyme, and
protease) and plant growth-promoting functions such as potassium
solubilization, phosphate solubilization, nitrogen fixation, and indole-
3-acetic acid (IAA) production. Collectively, this automated high-
throughput platform enables accelerated discovery and functional
profiling of microbial resources at scale. The system provides a
robust infrastructure for microbial biotechnology applications,
including agricultural microbiome engineering, bioresource
discovery, and industrial strain development.

Anti-inflammatory effects of Clostridium butyricum-derived
short-chain fatty acids in a porcine intestinal epithelial cell model
Gui Hwan Hanl, ghhan@cialm.or.kr, Seon-Ae Choil, Jun-Kyung
Park1, Jeong Woong Park2, Jung-Hwan Jil, Seonghun IM1,
shim@cialm.or.kr. (1) Center for Industrialization of Agricultural and
Livestock Microorganisms, Jeongeup-si, Korea (the Rep. of)(2)
Jeonbuk National Univ., Jeonju, Korea (the Rep. of) Clostridium
butyricum is a beneficial anaerobic bacterium that produces butyrate,
a key short-chain fatty acid (SCFA) involved in maintaining
intestinal homeostasis. SCFAs, including acetate, propionate, and
butyrate, serve as major energy sources for intestinal epithelial cells
and are known to regulate immune responses and inflammatory
pathways in the gut. Despite increasing interest in SCFA-producing
probiotics, the direct effects of C. butyricum and its metabolites on
intestinal epithelial immune responses remain insufficiently
characterized. Here, the anti-inflammatory potential of C. butyricum
and SCFAs was evaluated using a porcine intestinal epithelial cell
model (IPEC-J2). Cytotoxicity was assessed using Annexin
V/propidium iodide (PI) staining to determine a non-toxic bacterial
treatment level, and the multiplicity of infection (MOI) was
optimized to 0.001. Cells were subsequently exposed to C. butyricum
and varying concentrations of SCFAs to evaluate their effects on
inflammatory signaling. Expression levels of pro-inflammatory
cytokines, including IL-6 and TNF-a, were quantified by real-time
PCR. Treatment with C. butyricum significantly downregulated the
mRNA expression of both cytokines compared with untreated
controls, indicating a pronounced anti-inflammatory response in
intestinal epithelial cells. Ongoing studies are further examining the
dose-dependent effects of individual SCFAs on cell viability and
metabolic activity. Collectively, these findings highlight the potential
of C. butyricum—derived metabolites to modulate intestinal
inflammation and demonstrate that the IPEC-J2 model provides a
robust in vitro platform for screening gut health—promoting
functional ingredients. This work provides foundational insights for
the development of probiotic-based feed additives aimed at
improving intestinal health in livestock.

Bioactive phytochemicals from Citrus maxima seeds target
apoptotic and proliferative pathways in gastric cancer: Evidence from
LC-QTOF analysis, network pharmacology, and mechanistic studies
Arnab Sarkar2, sarkar.arnab54@yahoo.com, Sushmita Ghosh3,
Tanmoy Banerjee2, Akash De2, Nilanjan Ghosh1, Sanmoy
Karmakar2. (1) Dept. of Pharmaceutical Technology, Jadavpur Univ.,
Kolkata, West Bengal, India(2) Bio-Equivalence Study Center, Dept.
of Pharmaceutical Tech., Jadavpur Univ., Kolkata, West Bengal,
India(3) Lovely Professional Univ. (LPU), Phagwara, Punjab, India
Citrus maxima (Burm.) Merr. (CM) is widely recognised for diverse
ethnopharmacological properties. Although the seeds have previously
been reported for their anti-inflammatory activities, they are still
largely discarded as agro-waste. The present study investigated the
antioxidant capacity, cytotoxic potential, and underlying mechanisms
of CM seed extracts against human gastric adenocarcinoma (AGS)
cells. Antioxidant activity was evaluated using the FRAP assay,
while the cytotoxicity of hexane, chloroform, ethyl acetate, and
ethanol extracts was assessed by the MTT assay in AGS cells, with
human embryonic kidney (HEK293) cells used to determine tumour
selectivity. Among all extracts, the ethanol extract (CMS-EE)
exhibited the strongest antioxidant activity (IC50 = 68.38 + 0.14
pg/mL) and cytotoxicity (IC50 = 16.56 + 0.14 pg/mL), which
correlated with its higher polyphenolic content. Subsequent column
fractionation yielded five fractions, among which F5 demonstrated
the most potent cytotoxic activity across 24—72 h, with IC50 values
ranging from 16.8 to 19.4 pg/mL and greater selectivity toward AGS
cells compared with HEK293. LC-QTOF-MS analysis of this
bioactive fraction identified twelve phytochemicals, including
Luteolin, Naringin, Neoeriocitrin, and Roseoside. Network
pharmacology analysis predicted interactions between these
compounds and key gastric carcinoma-related targets, including
AKT1, BCL2, STAT3, EGFR, and VEGFA, suggesting involvement
of apoptotic and proliferative pathways. Mechanistic studies
confirmed apoptosis induction, evidenced by increased Bax/Bcl-2
ratio, activation of caspase-3, suppression of ERK phosphorylation,
G2/M cell cycle arrest. Collectively, these findings demonstrate that
the bioactive fraction of CMS-EE exerts potent anticancer effects and
thus has potential for the development of anticancer drugs.

Effects of pasteurization temperatures and protein concentration
on milk protein binding of two flavorants Vansh Chaudharyl,
vchaudh@ncsu.edu, Dylan C. Cadwallader1, Dave Barbano2,
Maryanne Drakel. (1) Food Science, North Carolina State Univ.,
Raleigh(2) Food Science, Cornell Univ., Ithaca, New York
Numerous studies have demonstrated protein binding properties of
different flavor compounds in protein and water matrices. Our study
addressed the role of milk pasteurization temperature and milk
protein concentration (1.5 to 8.2%) on protein binding expressed as
mg of each of two volatile flavor compounds per gram of protein:
ethyl 2-methylbutyrate and benzaldehyde, using fresh fluid skim milk
as the protein source. Skim milk (experiment 1) was pasteurized by
high temperature short time (HTST, 730C, 15 sec), ultra-high
temperature pasteurization indirect heat (UHT IND, 1400C, 3 sec) or
ultra-high temperature pasteurization direct steam injection (UHT-
DSI, 1400C, 3 sec). Ethyl 2-methylbutyrate or benzaldehyde were
added post processing to milk or milk protein concentrates at known
concentrations followed by static headspace GCMS/MS. In a separate
experiment (experiment 2), liquid milk protein concentrate (MPC)
and micellar casein concentrate (MCC) were manufactured from
skim milk by ultrafiltration (UF) or microfiltration (MF) and a
dilution series of 8.2 to 1.5% protein was created using milk UF
permeate (protein free skim milk). For each experiment, a standard
curve was generated by addition of known concentrations of each
compound to milk UF permeate. Flavorant concentration in the
headspace of skim milk or MPC/MCC of different protein
concentration was calculated from the standard curve. Each



experiment was done in duplicate. All standard curves were linear
with R-squares ranging from 0.98 to 0.99. No impact of
pasteurization temperature on protein binding in skim milk of either
flavor compound was detected (P > 0.05). Benzaldehyde binding was
1.5 mg/g of protein, ethyl-2-methylbutyrate binding was much lower
(0.05 mg/g of protein) (P<0.05). The amount of each compound
bound did not differ between MPC and MCC (P > 0.05). The more
water-soluble and less hydrophobic benzaldehyde exhibited 15-fold
greater binding than ethyl-2-methylbutyrate, consistent with
predominantly hydrophilic interactions between aroma compounds
and hydrated milk protein surfaces in a milk-like matrix. This static
headspace approach enables direct quantification of flavor binding to
milk proteins under conditions relevant to refrigerated high-protein
dairy beverages.

Metabolic engineering of a Saccharomyces-derived yeast
platform for enhanced (-)-a-bisabolol production Da Yeon Jung,
hdx2908@gmail.com, Myeongji Lee, 777@kookmin.ac.kr,
JeongYun Yang, Yegi Lee, Yong-Cheol Park. Dept. of Integrative
Biotechnology, Kookmin Univ., Seongbuk-gu, Seoul, Korea (the
Rep. of) (-)-a-Bisabolol is a sesquiterpene widely utilized in
cosmetic and pharmaceutical applications due to its skin-whitening,
antibacterial, and anti-inflammatory properties. In this study, a
metabolically engineered Saccharomyces-derived yeast platform was
developed to enable the biosynthesis of (-)-a-bisabolol. A codon-
optimized plant-derived gene was introduced to establish a basic
production capability for the target compound. To improve precursor
availability, central metabolic pathways were broadly enhanced,
allowing greater carbon flux to be directed toward sesquiterpene
biosynthesis. In addition, intracellular metabolite pools were
reinforced to support production, while competing pathways were
partially suppressed or minimized to increase overall efficiency.
Regulatory adjustments were also implemented to alleviate
constraints associated with oxygen-responsive mechanisms, thereby
promoting a more favorable redistribution of metabolic activity. To
further enhance production capacity, a multi-copy integration strategy
of the target gene was applied, resulting in a system with
substantially improved metabolic potential. Process-level
optimization was also carried out by adjusting cultivation conditions,
including nutrient supplementation and carbon source feeding
strategies, to maximize production performance. As a result, the final
engineered system exhibited a markedly enhanced production of (-)-
a-bisabolol compared to the initial stage. These findings demonstrate
that the integration of metabolic pathway engineering and process
optimization provides an effective and scalable platform for terpenoid
biosynthesis.

Adaptive laboratory evolution of GRAS yeast for high
production of glutathione Cheol Min Parkl, pcm1256@naver.com,
Youngkwang Leel, Dohyoung Kim2, Yegi Leel, Yong-Cheol Parkl.
(1) Dept. of Integrative Biotechnology, Kookmin Univ., Seongbuk-
gu, Seoul, Korea (the Rep. of)(2) Biocraft Co., Jeju-Do, Korea (the
Rep. of) Glutathione (GSH), a tripeptide composed of L-glutamate,
L-cysteine, and glycine, is the most abundant non-protein thiol in
living organisms. It plays a pivotal role in maintaining redox
homeostasis, detoxification, and immune modulation, leading to its
widespread applications in the food, pharmaceutical, and cosmetic
industries. In this study, various GRAS (Generally Recognized As
Safe) yeast strains with glutathione accumulation activity were
screened, and two high-glutathione-producing strains were selected.
To further enhance glutathione production, adaptive laboratory
evolution was performed through serial transfer under stepwise-
increasing chemical-induced stress. From the evolved populations,
high-GSH-producing yeast mutants were isolated using a high-
throughput screening method based on a glutathione-specific
fluorescent probe. These mutants exhibited not only enhanced
resistance to chemical-induced oxidative stress but also an increased

capacity for glutathione biosynthesis. Subsequent HPLC analysis
confirmed these enhancements, demonstrating that the evolved
mutants showed substantial improvements in glutathione titer and
intracellular content compared to the parental strains. Furthermore,
the culture medium was optimized for the selected mutant using a
design of experiments approach to account for synergistic
interactions among medium components. Cultivation in the optimized
medium resulted in a further increase in glutathione titer compared to
the initial conditions. In conclusion, this study presents a scalable and
cost-effective strategy for high-yield glutathione production by
integrating evolutionary engineering with strategic media
optimization. The notable improvements in both titer and intracellular
content demonstrate the feasibility of this non-GMO platform for
large-scale industrial applications.

Charge-reversible 2,3-dimethylmaleic anhydride-modified poly-
L-lysine enables pH-responsive antimicrobial activity Hangxin Zhu,
hzycc@umsystem.edu. College of Agriculture, Food and Natural
Resources, Univ. of Missouri, Columbia Biofilm formation in
emulsion pipeline systems remains a challenge because
microorganisms embedded within the biofilm matrix are highly
resistant to conventional antimicrobial treatments. Although e-
polylysine (EPL) exhibits excellent antimicrobial activity and
biocompatibility, its strong positive charge makes it easily
neutralized by emulsion components, limiting its effectiveness in
complex environments. To address this limitation, an EPL-DA
derivative was synthesized by modifying e-polylysine with 2,3-
dimethylmaleic anhydride (DA). The synthesized material was
preliminarily characterized by NMR, FTIR, and zeta potential
analysis. Its antimicrobial performance was subsequently evaluated
by flow cytometry, scanning electron microscopy (SEM), confocal
laser scanning microscopy (CLSM), principal component analysis
(PCA), and crystal violet staining. The results demonstrated that
EPL-DA exhibited strong antibacterial activity and was able to
partially remove established biofilms.

Prediction of Fresh Mushroom Aroma (FMA) taint in must via
volatile organic compound analysis Marion Hervél,
mherve@moethennessy.com, Anne Humbert-Goftfard1, ahumbert-
goffard@moethennessy.com, Max Shulaker2, Aziz Kocanaogullari2,
Graham McGrath2, Delaney J. Dyer3, delaneyjdyer@gmail.com,
Francesco Maioli3, Arran Rumbaugh4, Ben Montpetit3, Tatiana
Svnartchukl, tsvinartchuk@moethennessy.com. (1) Centre de
Recherche Robert-Jean de Vogiié, MHCS SA, Epernay, Grand Est,
France(2) Analog Devices Inc, Wilmington, Massachusetts(3) Dept.
of Viticulture and Enology, Univ. of California Davis(4) Agr. Res.
Service, USDA Agr. Res. Service, Davis, California Fresh
Mushroom Aroma (FMA) is an undesirable off-flavor in wine,
characterized by a button mushroom-like aroma. Reported in several
French wine regions around 2000, FMA is associated with specific
fungal consortia present on grapes. The defect is typically detected
only at the end of alcoholic fermentation by sensory analysis. Early
identification of FMA-risked musts would prevent economic losses
associated with producing tainted wines and further prevent spoilage
of wines via blending. Here, we report for the first time a
technological approach enabling detection of FMA risk directly from
grape must. The Signature Analysis Machine (SAM) is a tabletop
electronic nose designed to analyze complex mixtures of volatile
organic compounds (VOCs). VOC detection is achieved using a high-
dimensional array of highly orthogonal sensors integrated into a vial
cap, generating a distinctive multidimensional “signature” for each
sample. Following supervised training on labeled datasets, SAM
learns characteristic signatures associated with predefined classes and
can subsequently classify unknown samples, with performance
improving as additional data are acquired. SAM was trained using 26
FMA-tainted and 8 non-tainted Meunier musts, as well as 8 non-
tainted pinot noir musts. Sensory evaluations and chemical analyses



of the wines produced from these musts were used for validation. The
model achieved 100% specificity and greater than 90% sensitivity in
detecting FMA taint directly from the original musts. Moreover,
preliminary results indicate that SAM can predict the severity of
FMA as later rated by trained sensory panels, weeks after
fermentation, based solely on analysis of the initial must. These
results demonstrate the potential of electronic-nose technology for
early prediction of FMA in musts. Similar approaches are also being
explored for smoke-taint detection in California, supporting the
broader applicability of this strategy to vineyard-derived sensory
risks

U.S. FDA's enhanced systematic process for the post-market
assessment of chemicals in food Jason Downeyl,
jddowney@gmail.com, Matthew Barr1, Danica DeGroot1, Daniel
Folmer1, Jacqueline Heilman2, Daniel Hlavatyl, Sarah Murphy?2,
John Steelel, Karlyn Middleton2, Jane Van Doren2, Kirk Arvidsonl.
(1) Office of Food Chemical Safety, Dietary Supplements, and
Innovation, US FDA Human Foods Program, College Park,
Maryland(2) Office of Surveillance Strategy and Risk Prioritization,
US FDA Human Foods Program, College Park, Maryland The
Human Foods Program (HFP) within the U.S. FDA (FDA, we) is
tasked with ensuring the safety of the nation’s food supply. This
includes the assessment of chemicals in food, including food
additives, color additives, generally recognized as safe substances,
food contact substances, and chemical contaminants. In August 2024,
we published a Discussion Paper on the development of an enhanced
systematic process for the post-market assessment of chemicals in
food, which outlined a proposed approach to proactively identify
chemicals in the food supply for assessment. Stakeholder feedback
from a public meeting and comments to a public docket assisted us in
refining the proposed process. The updated process has four main
steps: signal identification/triage; prioritization; scientific assessment;
and risk management. Food chemical signals are triaged for
substantiveness and relevance to public health. Signals that are
appropriate for scientific assessment are moved to prioritization, and
remaining food chemical signals are addressed through other FDA
regulatory processes. During prioritization, food chemicals are scored
using a peer-reviewed prioritization tool developed by HFP. This tool
evaluates candidate chemicals for further review using a Multi-
Criteria Decision Analysis framework. Chemicals with a high
prioritization score may undergo a full scientific assessment, which is
a comprehensive synthesis of all available, relevant scientific data
and information. After public comment and/or peer review of the
preliminary scientific assessment, FDA will publish the final
scientific assessment. If FDA determines that action is needed to
ensure the safety of the food supply, we will also publish a risk
management plan including, but not limited to, revoking or amending
authorizations or approvals for certain uses. HFP has developed a
robust, science-driven, and transparent process for the assessment of
chemicals in food. This systematic yet flexible process ensures that
regulatory decisions are based on the best available scientific
evidence and ensures the continued confidence the safety of the U.S.
food supply.

Influence of processing of pulses on phytochemicals using
infrared spectral fingerprinting and untargeted metabolomic
approaches Tareq Fakir2, Jashbir Singh2, Mukti Singhl,
mukti.singh@usda.gov, Sean X. Liul, Devanand Luthria2. (1)
Functional Food Research Unit, USDA, Agr. Res. Service, National
Center for Agricultural Utilization Research, Peoria, Illinois, (2)
Methods and Application of Food Composition Laboratory, USDA,
Agr. Res. Service, Beltsville Human Nutrition Research Center,
Methods, Beltsville, Maryland Pulses, a subclass Leguminosae
family, are mainly recognized as a source of plant-based proteins, are
also rich in phytochemicals. Phytochemicals are known to have
health benefits due to their antioxidant, anti-inflammatory,

neuroprotection, and lipid profile regulation properties. Three types
of pulses, namely dry beans, lentils and dry peas, were used in this
study. Six processing methods used for this study were germination,
boiling, autoclaving, jet-cooking, acid-treatment, and roasting. The
metabolic profiles of the raw samples were compared with the six
processing methods for each of the three pulses. Spectral fingerprints
of the 21 samples were collected using fourier transform-infrared
(FT-IR), and near-infrared (NIR) spectrophotometer. Untargeted
metabolomics approach using ultra-high-performance liquid
chromatography coupled with high-resolution mass spectrometry
(UHPLC-HRMS) was used to identify the metabolites. The
metabolites were identified using retention time tolerance, subtract
background, MSn fragmentation, Amass range (+ 5 ppm), fish
scoring, and screening data with multiple databases. Principal
component analysis (PCA) of the near-infrared and infrared spectral
fingerprints showed distinct clustering between three types of pulses
and different processing methods. Spectral fingerprint of all three jet-
cooked pulses was distinctly different from that of the raw pulses. A
total of 37 compounds belonging to different classes, namely amino
acids, polyphenols, lipids, and sugars were identified using UHPLC-
HRMS. PCA of untargeted metabolites obtained at positive
ionization showed distinct separation of the three pulses based on
pipecolinic acid, arginine, glutamic acid, emodin, and phenylalanine.
Germinated samples had the highest content of metabolites. Roasting
of pulses had the least effect, while jet-cooking, acid hydrolysis,
autoclaving significant degradation of the metabolites. These findings
suggest that to truly evaluate the impact of nutrients in foods as it
relates to health, one needs to have a good understanding of food
preparation and interactions between different food ingredients.

Undisclosed chemical use in illegal minning and its impact on
crop and health Savior Oseil,2, oseisaviour242@gmail.com. (1)
Agriculture, Kwame Nkrumah Univ. of Science and Technology,
Kumasi, Ashanti Region, Ghana(2) Agriculture, CSIR, Kumasi,
Ashanti Region, Ghana Illegal small-scale gold mining, locally
known as galamsey, has intensified across Ghana in recent decades,
accompanied by the widespread and often undisclosed use of
hazardous chemicals such as mercury and cyanide. These substances
are frequently released into surrounding soils, water bodies, and the
atmosphere during gold extraction processes, resulting in significant
environmental contamination. Studies have shown that large
quantities of mercury used in artisanal mining are discharged into
rivers and land systems, leading to persistent pollution of major water
bodies such as the Pra, Birim, and Ankobra Rivers . This
contamination not only degrades agricultural soils and reduces crop
productivity particularly in cocoa-growing regions but also facilitates
the accumulation of toxic heavy metals in food chains. Elevated
concentrations of mercury, arsenic, and other heavy metals in mining
communities have been linked to severe health outcomes, including
neurological disorders, kidney damage, respiratory diseases, and
increased cancer risk . Furthermore, polluted water sources contribute
to the spread of waterborne diseases such as cholera and typhoid,
exacerbating public health challenges in affected communities . The
degradation of farmland and water resources threatens food security,
rural livelihoods, and sustainable development. This study therefore
examines the pathways of chemical contamination from illegal
mining and evaluates its combined impacts on crop systems and
human health in Ghana. Understanding these interactions is critical
for informing regulatory interventions and mitigating the long-term
socio-environmental consequences of galamsey activities.

Unmatched robustness for analysis of per- and poly-fluoroalkyl
substances in difficult food matrices Autumn Payne,
ampaynel05@gmail.com. Perkin Elmer, Portage, Michigan In this
work the robustness of the QSight 500 LC-MS/MS StayClean™
technology with hot-surface-induced desolvation (HSID™) system
was evaluated in an accelerated manner with a simple and fast



QuEChERS sample preparation procedure without using solid phase
extraction (SPE) for clean-up and a diverter valve. The food samples
selected for the matrix injections (salmon, avocado, spice powder, cat
and dog feeds) represent some of the most difficult food/feed
matrices analyzed by routine testing laboratories. The food samples
were extracted using a QUEChERS method that had been developed
for PFAS analysis in food, but the final solid-phase extraction (SPE)
step was omitted to maximize sample matrix components in the final
matrix extracts. Instrument robustness was evaluated based on the
total number of food matrix injections before the instrument
sensitivity declined to 50% of the initial response. Excellent
robustness was observed on QSight systems for the monitored PFAS
compounds after >21700 injections of food extracts
(perfluorooctanesulfonic acid (PFOS), perfluorobutanoic acid
(PFBA), perfluorohexanesulfonic acid (PFHxS), perfluorohexanoic
acid (PFHxA), perfluoroheptanoic acid (PFHpA), perfluorohexane
sulfonic acid (6:2 ETS), and perfluorooctanesulfonamide (PFOSA)).
The %CVs of the IS corrected area ratios of PFOS, PFBA, PFHxS,
PFHxA, PFHpA, 6:2ETS, and PFOSA were 7.2%, 3.3%, 3.2%,
5.8%, 7.7%, 4.1%, and 3.0%, respectively, for >21700 injections on
the QSight system, demonstrating great stability and consistency of
the system and methodology. The system maintained quantitative
performance even after >21700 injections of food extracts and
solvent QC samples with most PFAS analytes retaining >70% of the
initial peak area sensitivity. QSight’s StayClean™ technology with
hot-surface-induced desolvation (HSID™) system can eftectively
prevent mass detection system from contamination in complex
matrices and thus provide unmatched robustness for analysis of the
most difficult sample matrices.

Self-healing cellulose hydrogel with anthocyanin-functionalized
MOF for smart food packaging Xirui Yanl,2,
yan.xirui.645@m.kyushu-u.ac.jp, Fanze Mengl, Fumina Tanakal,
Fumihiko Tanakal. (1) Agro-environmental Sciences, Laboratory of
Postharvest Science, Kyushu Daigaku, Fukuoka, Japan(2)
Postdoctoral Fellowship for Research in Japan (Standard),
International Research Fellow of Japan Society for the Promotion of
Science (JSPS), Fukuoka, Japan In this study, a one-step strategy
was developed to prepare self-healing hydrogels composed of
cellulose nanofiber, polyvinyl alcohol, borax, and anthocyanin-
loaded metal-organic framework. The network structure was formed
through hydrogen bonding, reversible borate linkages, and
coordination interactions. Structural analyses confirmed the
successful incorporation of anthocyanin into the porous framework,
while the strong adsorption capacity of the metal-organic framework
improved the stability of anthocyanin coloration. Increasing the
content of anthocyanin-loaded particles enhanced the tensile strength
by up to 53.12% and endowed the hydrogels with excellent self-
healing, adhesion, antioxidant, and antibacterial properties. The
prepared hydrogels also exhibited sensitive responses to pH and
ammonia, enabling intuitive colorimetric monitoring of pork
freshness. At 20 °C, the hydrogels extended the shelf life of pork by
12 h. Furthermore, color space mapping demonstrated improved
color discrimination ability for freshness evaluation. Overall, this
work presents a multifunctional hydrogel with integrated self-healing
and freshness-indicating capabilities, highlighting its potential
application in smart food packaging.

Effects of cocoa on metabolic syndrome in a genetic mouse model
of obesity Yantong Meng, yzm5306@psu.edu, Joshua Lambert.
Food Science, The Pennsylvania State Univ., Univ. Park Cocoa
(Theobraoma cacao) is a popular food ingredient used primarily in
the manufacture of chocolate. Previous studies from our lab have
shown that cocoa ameliorates non-alcoholic fatty liver disease
(NAFLD) and inflammation in a sex-specific manner in high-fat-fed
mice. However, effects of cocoa in a genetic mouse model of obesity
(ob/ob mice) remain unclear. This study examines how cocoa

influences metabolism in male and female ob/ob mice. In this study,
male and female ob/ob mice were fed a low-fat diet with different
doses of cocoa (0, 20, 80 mg/g diet) for 8 weeks. Body weight, food
intake and fasting blood glucose levels were recorded during
treatment. Tissues were collected and hepatic gene and protein
expression was examined after euthanasia. We found that cocoa
treatment significantly increased food intake and fasting blood
glucose levels in both male and female mice but did not increase the
body weight. Cocoa supplementation improved inflammation in
female but not in male mice. Results from gene expression
verification showed that cocoa reduced the expression of genes
related to glycolysis, glycogen synthesis and fatty acid synthesis but
increased the expression of genes related to gluconeogenesis. To
conclude current results, cocoa might worsen metabolic syndrome in
ob/ob mice through disturbing hepatic glucose utilization and fatty
acid synthesis. Further evidence is needed to determine the
relationship between cocoa and metabolic syndrome in ob/ob mice
and to better understand cocoa’s role in different mouse

Chemical intervention strategy to decrease phytic acid content in
crop grains Tatsuki Akabanel,2, stakabane92@gmail.com, Satoshi
Kamino3, Tomoki Okamura2,6, Tomoki Yonazawa4,6, Seiji
Nagasaka2, Etsuko Katoh5, Naoki Hirotsu2, Kazuyoshi Ikedal. (1)
Center for Computational Science, Rikagaku Kenkyujo, Yokohama,
Kanagawa, Japan(2) Graduate School of Life Sciences, Toyo
Daigaku, Asaka, Saitama, Japan(3) CRYO SHIP Incorporated,
Saitama, Japan(4) Keio Gijuku Daigaku Yakugakubu Daigakuin
Yakugaku Kenkyuka, Minato, Tokyo, Japan(5) Graduate School of
Food and Nutritional Sciences, Toyo Daigaku, Bunkyo, Tokyo,
Japan(6) Lifematics Incorporated, Chiyoda, Tokyo, Japan Phytic
acid (PA) is the principal phosphorus storage compound in cereal
grains and strongly chelates essential minerals such as iron and zinc.
PA limits the intestinal absorption of these minerals and contributes
to micronutrient deficiency known as “hidden hunger”. It has been
reported that myo-inositol 3-phosphate synthase 1 (INO1), which
involves in the fundamental step of PA biosynthesis, is a key
regulatory gene for PA levels in seeds. However, genetic disruption
of INOI causes undesirable defects in seed germination, reflecting
the physiological importance of PA for seed vitality. Therefore, there
is a dilemma: while grains for food and feed benefit from reduced PA
content, seeds for crop production need PA and a functional PA
biosynthesis pathway for normal seedling development. This presents
challenges for the successful development of “low PA crops” through
genetic modification of PA biosynthesis genes. Because a plant
chemical biology approach allows us to circumvent the limitation of
genetic disruption, we attempted to chemically reduce PA in cereal
grains by targeting INO1. Using a fragment-based screening pipeline
integrating 19F NMR, enzymatic assays and computational analysis,
we identified candidate INO1 inhibitors and predicted their binding
modes within the INO1 active site, including interaction with a
catalytic residue. When applied to developing grains on rice panicles
or wheat spikes, selected compounds significantly reduced PA levels
by 31% in rice and 47% in wheat without any adverse effects on
yield-related and grain-quality-related traits. In the chemically treated
seeds of both crops, iron and zinc contents were maintained,
suggesting enhanced micronutrient bioavailability. These findings
demonstrate that chemical inhibition of INO1 is a promising, non-
transgenic strategy for producing low-PA cereal grains and may
support efforts to alleviate mineral malnutrition through crop
improvement.

Determination of arsenic, cadmium, mercury, and lead in
alternative proteins using ICP-MS Jennifer Fong Sam,
jennifer.fongsam@fda.hhs.gov, Patrick J. Gray, Eileen Abt. Human
Foods Program, FDA, College Park, Maryland Alternative proteins,
including plant-based meat substitutes, represent a rapidly growing



market for which elemental data gaps exist. Plant-based meat
substitutes typically consist of ingredient combinations designed to
provide protein content, texture, flavor, and other characteristics that
mimic conventional meat. These products appeal to vegan and
vegetarian consumers as well as those seeking perceived healthier
options. However, these products are primarily derived from plant-
based proteins, which may contain toxic elements due to plants'
uptake of toxic elements from soil. As part of the U.S. FDA's (FDA)
routine monitoring of the food supply, we conducted a convenience
sampling of 90 alternative protein products. The predominant protein
sources in our collected samples included soy, grains (wheat and
rice), legumes, mushrooms, and other plant-based ingredients. We
analyzed the toxic elements arsenic (As), cadmium (Cd), mercury
(Hg), and lead (Pb) using microwave-assisted acid digestion followed
by quantification via inductively coupled plasma mass spectrometry
(ICP-MS). The analysis and results of this survey will be further
discussed, including any observed trends in elemental concentrations
across different protein sources.

Comparison of aroma-active compounds extracted by solvent-
assisted flavor evaporation and headspace solid-phase
microextraction in cocoa liquor Angelina Monroe,
azmonroe@ncsu.edu, Vansh Chaudhary, Yaozheng Liu, Maryanne
Drake. Food Science, NC State Univ., Raleigh, North Carolina
Cocoa liquor (CL) is an important raw material used in the chocolate
industry and has various flavor profiles which directly impact the
flavor of finished products. Characterization of odor active volatile
compounds by solvent extraction is time-consuming, requires
solvent, and generates solvent waste. This study characterized the
aroma active compounds of two distinct CLs and compared
qualitative and quantitative differences when using two different
extraction methods. Headspace Solid Phase Microextraction (HS-
SPME) and Direct Solvent Extraction coupled with Solvent Assisted
Flavor Extraction (DSE-SAFE) were conducted. Both extractions
were followed by gas chromatography-mass spectrometry (GC-MS)
and gas chromatography-olfactometry (GC-O). Aroma Extraction
Dilution Analysis (AEDA) was conducted on DSE-SAFE extracts.
Each extraction method was completed in duplicate on each CL.
Concentrations of potent odorants were quantified for both extraction
methods using stable isotopes. From both CLs, 69 aroma active
compounds were identified using DSE-SAFE, while 58 aroma active
components were identified using HS-SPME. Twenty-four aroma
active compounds were common between the two extraction
methods. DSE-SAFE recovered more alcohols (12 vs 5), sulfur
compounds (3 vs 1), pyrazines (11 vs 8) and terpenes (5 vs 4)
compared to HS-SPME. HS-SPME resulted in recovery of more
aldehydes (9 vs 5) and esters (6 vs 3) than DSE-SAFE. Most aroma
active compounds had higher recovery and higher concentrations by
DSE-SAFE (p<0.05). The key potent odorants from DSE-SAFE were
1-octen-3-one, 2/3-methylbutanal, linalool, acetic acid, 3-ethyl-2,5-
dimethylpyrazine, and 3,5-diethyl-2-methylpyrazine. Potent odorants
identified from HS-SPME were 2-methylpropanal, 2/3-
methylbutanal, pentan-2-yl acetate, 2-furan methanol, 2-heptanol, 3-
ethyl-2,5-dimethylpyrazine, and 3,5-diethyl-2-methylpyrazine. HS-
SPME provided a more rapid, solvent-free approach for volatile
recovery from CL while maintaining assessment of important flavor
active aldehydes and pyrazines.

U.S. FDA's tool for the prioritization of food chemicals for post-
market assessment Jacqueline Heilmanl,
jacqueline.heilman@fda.hhs.gov, Sarah Murphy1, Danica DeGroot2,
Matthew Barr2, Jason Downey?2, Daniel Folmer2, Daniel Hlavaty?2,
John Steele2, Karlyn Middletonl1, Kirk Arvidson2, Jane Van Dorenl.
(1) Office of Surveillance Strategy and Risk Prioritization, US FDA,
College Park, Maryland(2) Office of Food Chemical Safety, Dietary
Supplements, and Innovation, US FDA, College Park, Maryland In

August 2024, the U.S. FDA (FDA) published a discussion paper on
the development of an enhanced systematic process for the post-
market assessment of chemicals in food. The process consists of
signal detection, triage, prioritization, scientific assessment (safety,
risk, and/or hazard), and risk management. To support the enhanced
systematic process, we have developed the Post-market Assessment
Prioritization Tool, to help inform which food chemicals are a
priority for post-market scientific assessment by focusing on potential
risk to public health. The tool uses a Multi-Criteria Decision Analysis
(MCDA) framework to generate a ranked list of food chemicals by
scoring a set of four public health criteria. These criteria evaluate
toxicity, changes in exposure, whether the chemical is found in food
intended for susceptible subpopulations, and whether new
information is available that would impact previous safety or risk
assessment conclusions about the food chemical. Notably, the
toxicity criterion is scored using a toxicity rubric which applies a
weight-of-the-evidence approach and utilizes quantitative and
qualitative toxicity information. An overall score is calculated from
the individual criterion scores and the higher the total score, the
higher the priority of that chemical for full post-market scientific
assessment. The position of a food chemical in the overall rankings,
along with other factors, will help establish priorities for the annual
post-market work plan. The prioritization tool has undergone public
comment and external peer review.

Microrheological study of navy bean flour suspensions by
diffusion wave spectroscopy (DWS) Sean X. Liu,
sean.liu@usda.gov, Jingyuan Xu, Gordon Selling, Zi Teng. USDA-
ARS National Center for Agricultural Utilization Research, Peoria,
Illinois The micro-rheology of untreated navy bean flour
suspensions (UNBFS) and jet-cooked navy bean flour suspensions
(JCNBES) were investigated by the diffusion wave spectroscopy
(DWS) technology. Mean-square displacement (MSD) of the
microspheres imbedded at four concentrations of UNBFS and
JCNBFS were compared. The suspension for UNBFS exhibited
nearly homogeneous behavior at lower concentrations of 6%, 8%,
and 10% (wt.%), but a slight heterogeneity at 12% (wt.%). The 6%
(wt.%) JCNBFS displayed some heterogeneous behavior, and the
suspensions heterogeneity became stronger at concentrations >8%
(wt.%). The investigation also revealed that the magnitude of high-
frequency viscoelastic moduli for all measured UNBFS can be
expressed by |G*(w)| p @1/2, which is the flexible polymer behavior.
However, the magnitude of high-frequency viscoelastic moduli for all
measured JCNBFS can be described by |G*(®)| u ®3/4, which is the
semi-flexible polymer behavior. The identified properties of UNBFS
and JCNBFS provided us with a new insight of navy bean flour
suspension behaviors

Protein formulation method to increase thermal resistance of
lateral flow devices for the grain industry Wyatt Miller,
wemiller@envirologix.com, Fred Parks, Keith Tanguay. R&D,
EnviroLogix Inc, Portland, Maine Agriculture demands lateral flow
devices for grain testing of mycotoxins and GMO's that have high
stability requirements given the remote testing locations. Antibody
stability is the most common source of the loss of function on LFDs.
The standard for determining formulations to increase stability is by
empirical methods, leading to long development timelines and
rework. An LFD for a target trait of detection was taken through a
new formulation process relying on the implementation of differential
scanning fluorimetry and dynamic light scattering to pre-select
excipients that increased the thermal and colloidal stability of the
antibodies. After antibody formulation optimization the stability
increased by >5 months.

Screening of Jamaican honey for pesticide residue utilizing
QuEChERS method and GC-MS/LC-MS Terri-Lee Patterson,



Raymond Reid, Andrea Goldson-Barnaby,
andrea.goldson03@uwimona.edu.jm. Chemistry, Univ. of the West
Indies, Kingston, St. Andrew Parish, Jamaica Contamination of
honey and hive products with pesticide residues has been noted in
several beekeeping industries globally and has led to the reduction in
bee population and adulteration of honey for human consumption.
This research utilized a multi-residue analytical approach to
determine the presence of pesticide residues in 15 honey samples
collected at random from 12 parishes across Jamaica. A modified
QuEChERS method was used to extract and clean-up the sample
extracts which were then analyzed by gas chromatography with mass
spectrometry detection (GC-MS) and liquid chromatography with
mass spectrometry detection in tandem (LC-MS/MS). Recovery
studies were carried out by spiking samples using malathion pesticide
standard at one spike level and had mean recoveries of 57.15% and
66.90% for GC-MS and LC-MS/MS analyses respectively. Results
obtained from both analyses revealed that all 15 samples were free
from pesticide residue and therefore safe for human consumption.
These findings also imply that some degree of care is taken in the use
of pesticides in the local beekeeping, agricultural and horticultural
practices which should be maintained to avoid potential
contamination of honey in the future.

Determination of organic and inorganic components of curcuma
longa Bal Khatiwadal,2, bal.khatiwada@fvsu.edu, Pearson Futch2,
Abigail Farquhar2, India Hughesl. (1) Chemistry, Fort Valley State
Univ., Fort Valley, Georgia(2) Biology, Abraham Baldwin
Agricultural College, Tifton, Georgia Curcuma longa (Turmeric)
powder is widely used as a spice in Middle Eastern and Asian
countries. One of the active ingredients of C. longa, curcumin has
been widely studied for its role as an anti-inflammatory and
antioxidant properties. In this study, we are interested in profiling
coloring agents present in rhizomes of C. longa that are grown locally
in Georgia versus overseas. The turmeric powder we purchased
overseas has a brighter color as compared to the regular organic
turmeric powder from local supermarket. The bright color in turmeric
powder may have link to lead chromate-based dye found in other
samples. We are interested in finding out the active chemical agents
that produce the bright color in the turmeric powder and compare it to
the rhizomes grown locally. We plan to profile metal ions present in
the turmeric powder by smelting and dissolving the ashes in aqua-
regia. The concentration of metal ions dissolved in aqua-regia will be
determined using the Coupled Plasma-Optical Emission
Spectroscopy (ICP-OES) instrument. We are also interested in
finding out ithetic dyes that may have link to the bright color in the
powder. We have extracted dye using solvent-solvent extraction and
planning to identify the dyes using Attenuated Total Reflection -
Fourier Transform Infrared Spectroscopy (ATR - FTIR) technique.

Characterization of betalains in Rivina humilis berries: The
effect of freeze-drying and non-freeze-drying on the thermal and pH
stability of betalains Daina T. Barrett2,1,
barrett.daina97@gmail.com, Andrea Barnaby?2, Petrea C. Faceyl,
Grace-Anne Bentl. (1) Chemistry, The Univ. of the West Indies at St
Augustine, Tunapuna/Piarco Municipal Corporation, Trinidad and
Tobago(2) Chemistry, The Univ. of the West Indies, Kingston, St.
Andrew Parish, Jamaica Rivina humilis L. (Phytolaccaceae) is a
wild herbaceous bushy perennial plant that grows up to 120 cm (4 ft)
tall and occasionally has woody roots. It can be found in colonies and
different kinds of shaded soils. It is native to the Caribbean and
tropical America. Natural food dyes are becoming more popular
worldwide as a result of growing concern about their safety in recent
years. A common synthetic colorant, Red 40 (Allura Red AC), has
drawn more attention because of possible carcinogenic effects,
prompting regulatory action and raising consumer awareness. This
evolving landscape has created an urgent need for safe, plant-based

colorants that also offer health benefits. Due to their anti-cancer and
antioxidant properties, betalains offer a promising alternative to
synthetic dyes. R. humilis berries are red in color and are usually
underutilized and grown wild. The berries get their color from the
pigment betalain. Betalains are said to be highly unstable. Betalains
comprise betacyanins and betaxanthins. This study examined the
pigment stability by evaluating the pH and thermal stability of the
betalain pigment in freeze-dried and non-freeze-dried samples of
Rivina humilis. Betalains were extracted from the berries using
aqueous ethanol, followed by purification through size-exclusion
chromatography on Sephadex LH-20. Further separation and
assessment of pigment purity were achieved using thin-layer
chromatography. Structural characterization of the isolated pigments
was conducted using nuclear magnetic resonance spectroscopy,
Fourier transform infrared spectroscopy, and ultraviolet-visible
spectrophotometry with particular emphasis on betacyanin and
betaxanthin constituents. The studies present a systematic
methodology for betalain extraction and preliminary analysis, with
further characterization to be completed in future investigations.

Characterization of thermophilic microorganisms and their
enzymes for effective biodegradation of polylactic acid (PLA)
SeungUk Jeon, tmddnr1013@gmail.com, Ji-Young Cha, Yegi Lee,
Yong-Cheol Park. Integrative Biotechnology, Kookmin Univ.,
Seongbuk-gu, Seoul, Korea (the Rep. of) Polylactic acid (PLA) is
considered as a sustainable and bio-based plastic to conventional
plastics and has been used in a wide range of industrial applications
because of its biodegradability and practical material properties.
However, PLA still degrades poorly under environmental conditions,
which makes post-use treatment difficult and points to the need for
more effective biological degradation systems. In this study,
thermophilic bacterial isolates were evaluated as potential microbial
resources for PLA degradation based on extracellular hydrolytic
activity and PLA film degradation performance. Initial screening was
carried out using activity-based assays, and selected candidates were
further examined for their ability to degrade PLA films. Among the
isolates tested, selected thermophilic strains showed greater PLA
degradation than preknown proteinase K under the tested conditions.
SEM analysis showed clear and inner-structural damage in PLA films
treated with the selected strains, including fragmentation and internal
cracking, whereas proteinase K was associated mainly with surface-
level erosion. Candidate enzymes from the selected strains were also
analyzed by comparison with previously reported enzymes. In
addition, optimization of culture medium improved biomass
production of the selected strains. These results suggest that
thermophilic microbial isolates and their derived enzymes could be
useful resources for PLA biodegradation and related industrial
applications.

Mechanistic and comparative insights into green extraction of
bioactive phytoconstituents from Thuja orientalis using microwave-
and ultrasound-assisted techniques Rana Haris Abdullahl,3,2,
ranaharisabdullah@gmail.com. (1) Chemistry, Univ. of Florida,
Gainesville(2) Chemistry and Chemical Engineering, Lahore Univ. of
Management Sciences, Lahore, Punjab, Pakistan(3) Chemistry, Univ.
of Lahore - New Campus, Punjab, Pakistan The sustainable
extraction of bioactive phytoconstituents from medicinal plants
remains a key challenge in green chemistry and natural product-based
drug discovery. Thuja orientalis, a bioactive-rich medicinal species,
offers significant therapeutic potential, however, its efficient and
scalable utilization requires optimized extraction strategies. In this
study, a comparative and mechanistic evaluation of microwave-
assisted extraction (MAE) and ultrasound-assisted extraction (UAE)
was performed using response surface methodology with 70 percent
hydro-ethanol as a green solvent system. A Box—Behnken design was
employed to optimize key process parameters, including microwave



power, extraction time, solvent-to-feed ratio, and ultrasound
amplitude. Extraction efficiency was evaluated in terms of total
phenolic content, total flavonoid content, antioxidant activity using
DPPH and ABTS assays, and metal chelating activity. MAE
demonstrated superior recovery of phenolics and flavonoids under
optimized conditions, whereas UAE showed comparatively stronger
performance in radical scavenging and metal chelation responses.
This study further provides mechanistic insights into extraction
behavior, attributed to dielectric heating-induced cell rupture in MAE
and cavitation-driven mass transfer enhancement in UAE. The use of
hydro-ethanol facilitated efficient solubilization of a broad range of
phytoconstituents, supporting its role as a green extraction medium.
The findings highlight the valorization of underutilized plant
biomass, including Thuja orientalis cones and leaves, into a
sustainable source of bioactive compounds with potential
pharmaceutical and industrial applications. Overall, this work
establishes a scalable and eco-friendly extraction framework while
advancing understanding of process—structure—activity relationships
in green extraction systems.

Comprehensive profiling of photosynthetic pigments in fresh
Korean laver (Porphyra spp.) across regions and seasons Hahyeong
Yul,2, gkgud0713@hanmail.net, Jeong-Ho Lim3, Seul-Ki Park3,
Kee-Jai Park4, Jihyun Lee2,5. (1) Dept. of Food Sci. and Tech.,
Chung-Ang Univ., Dongjak-gu, Seoul, Korea (the Rep. of)(2)
Research Inst. of Human Ecology, Seoul National Univ., Gwanak-gu,
Seoul, Korea (the Rep. of)(3) Smart Manufacturing Research Group,
Korea Food Research Institute, Wanju-gun, Jeollabuk-do, Korea (the
Rep. of)(4) Food Convergence Research Div., Korea Food Research
Institute, Wanju-gun, Jeollabuk-do , Korea (the Rep. of)(5) Dept. of
Food and Nutrition, Seoul National Univ., Gwanak-gu, Seoul, Korea
(the Rep. of) Laver (Porphyra spp.) is a red seaweed traditionally
consumed in East Asia and contains major photosynthetic pigments,
including carotenoids, chlorophylls, and phycobiliproteins, which are
known to be associated with antioxidant and anti-inflammatory
activities. In Korea, laver is primarily cultivated during the winter
season, particularly along the southwestern coastal regions. However,
studies on changes in pigment composition according to harvest
region and season in laver remain limited. In this study, changes in
pigment composition were investigated in fresh laver collected from
Goheung, Seocheon, and Busan from December to April.
Carotenoids and chlorophylls were analyzed by high performance
liquid chromatography (HPLC), while phycobiliproteins were
quantified using a spectrophotometric method, and their constituent
proteins were qualitatively identified by nano ultra-high-performance
liquid chromatography coupled with Orbitrap high-resolution mass
spectrometry (nano UHPLC-Orbitrap HRMS) based analysis.
Analyses identified seven carotenoids, two chlorophylls, and three
phycobiliproteins, with lutein, chlorophyll a, and phycoerythrin
comprising the major pigment. Multivariate analyses, including
principal component analysis (PCA) and heatmap analysis, revealed
region- and season-dependent variation in pigment composition; PC1
and PC2 explained 65.7% and 14.7% of the total variance,
respectively. Generally, pigment contents declined with delayed
harvesting, particularly for phycobiliproteins after March. Significant
region-specific trends were also observed: in Goheung, carotenoid
contents increased until February and then decreased, whereas
chlorophyll contents tended to increase as the harvest season
progressed; in Seocheon, carotenoid and chlorophyll contents showed
a marked decrease after late March; in Busan, carotenoid contents
showed no clear seasonal trend, whereas chlorophyll contents tended
to decrease with later harvest. These findings highlight the necessity
of considering both harvest season and region to accurately profile
laver pigments, providing valuable insights for selecting raw
materials and developing blending strategies to optimize functional
properties.

Identification and functional validation of cytochrome P450
genes associated with metabolic resistance to major acaricides in
Varroa destructor Joonhee Lee, dhvkel0817@gmail.com, Si Hyeock
Lee, Jong hyeok Lee. Seoul National Univ., Gwanak-gu, Seoul,
Korea (the Rep. of) The Varroa mite, Varroa destructor, has
developed widespread resistance to essential acaricides, including
fluvalinate and amitraz, primarily driven by target-site insensitivity
through mutations such as L925V/M/I in the voltage-gated sodium
channel and various substitutions (N87S, T115N, Y215H, F290L,
and Y337F) in the $2-adrenergic-like octopamine receptor gene
(OctB2R). In contrast, coumaphos resistance in Varroa mite involves
a unique metabolic mechanism characterized by the downregulation
of specific cytochrome P450 (P450) enzymes, which inhibits the
activation of coumaphos into its more toxic metabolites. This study
investigated the expression levels of VdP450 4EP4 in regional
populations collected in 2022 and 2024, correlating these levels with
mortality rates to assess its feasibility as a molecular marker for
resistance monitoring. Furthermore, we explored additional P450
enzymes associated with resistance to fluvalinate and amitraz, with
synergistic bioassays and correlation analyses between RCV-
mortality data and P450 expression identifying several candidate
genes potentially involved in the metabolism of these acaricides.
Subsequent acaricide bioassays using P450 dsRNA-treated mites
confirmed that the mortality tendency changed in the experimental
group, validating the role of these enzymes. These findings highlight
the importance of quantitative sequencing (QS)-based resistance
monitoring and the potential use of P450 expression levels as
diagnostic markers for metabolic resistance in field populations, with
further functional analysis using baculovirus expression systems
currently underway to definitively confirm the roles of candidate
P450s.

Addressing data imbalance in machine learning-enabled
handheld Raman spectroscopy for non-destructive avocado ripeness
classification In-Hwan Leel, leeinh@oregonstate.edu, Zhengao Li2,
Luyao Mal,3. (1) Food Sci. and Tech., Oregon State Univ. College
of Agricultural Sciences, Corvallis(2) Computer Science, Florida
State Univ. College of Arts and Sciences, Tallahassee(3) Biological
and Ecological Engineering, Oregon State Univ. College of
Agricultural Sciences, Corvallis Accurate classification of avocado
ripeness is essential to reduce food waste. However, current
approaches rely mainly on destructive analysis and subjective visual
inspection. To address these limitations, this study developed a
handheld Raman spectroscopy method for portable, non-destructive
assessment. Another common challenge in food science applications
is imbalanced training data during practical sample collection.
Herein, one-dimensional convolutional neural network (1D-CNN)
models with varying depths were developed using imbalanced Raman
spectral data to classify avocado ripeness into unripe, ripe, and
overripe categories. The 2-layer 1D-CNN model outperformed
deeper architectures (4- or 6-layer models), achieving an accuracy of
76.5%. To further address class imbalance, the synthetic minority
oversampling technique (SMOTE) and random undersampling (RUS)
were applied. The 1D-CNN model showed robustness to imbalanced
data, whereas traditional machine learning models, such as support
vector machine (SVM), were more sensitive. Resampling
significantly (P < 0.05) improved SVM performance, increasing the
F1-score from 0.586 to 0.752 with SMOTE. These results
demonstrate the feasibility of handheld Raman spectroscopy for non-
destructive, in-field avocado ripeness assessment and highlight
effective strategies for handling imbalanced data in food science
applications.

Ethoxylated alcohols in food packaging materials Michael A.
Hubbard, milhub2@earthlink.net, Sharon Elyashiv-Barad. US FDA



Human Foods Program, College Park, Maryland Ethoxylated
alcohols are a structurally complex class of substances that have long
been present in food packaging materials. Their chemical structures
vary in alkyl chain length, degree of ethoxylation, and extent of
branching. These structural variations influence the physical and
chemical properties of the individual ethoxylates within this class of
substances, which in turn affect their migration behavior from food
contact materials to food. As food packaging technology evolves and
analytical techniques to distinguish subtle structural differences
improve, the U.S. FDA (FDA) continues to refine its understanding
of the structural variation within this class of substances. We will
review key chemical considerations of ethoxylated alcohols that are
central to the FDA’s review of food contact substance notifications
submitted for ethoxylated alcohols or substances that contain
ethoxylated alcohols. Topics will include how the FDA characterizes
structural complexity within this class of substances, evaluates the
relationship between chemical structure and migration from food
contact substances to food, and assesses consumer exposure to
ethoxylated alcohols to support regulatory decision-making.

Sustainable Agriceuticals - POSTERS

Profiling anti-inflammatory molecules in non-alcoholic beer
using liquid chromatography mass spectrometry. See Monday
Evening Sci-Mix poster 12

Optimization of conditions for the gut microbiota—mediated
biotransformation of sennosides into rhein and emodin Yuh Chenl,
chenys@sunrise.hk.edu.tw, Shuo-Wen Tsail, Sheng-Yuan Yangl,
Chung Ju Chen2. (1) Food Sci. and Tech., HungKuang Univ.,
Taichung City, Taiwan(2) Chemical Engineering, National Taiwan
Univ., Taipei City Anthraquinone compounds, abundant in the seeds
of Cassia occidentalis L., include sennosides, emodin, and rhein,
which exhibit physiological benefits such as bowel movement
promotion. Sennosides are traditionally used as stimulant laxatives
but remain inactive until they reach the colon. There, gut
microbiota—particularly probiotics like Bifidobacterium and
Lactobacillus—biotransform them into bioactive metabolites such as
rhein anthrone and rhein. This study aimed to investigate whether
commercially available common gut probiotics possess the ability to
hydrolyze sennosides in Cassia occidentalis extracts, to determine the
optimal conditions for such hydrolysis, and to further evaluate the
efficiency of sennoside conversion into physcion and rhein. Of the 20
commonly used intestinal probiotic strains tested in this study,
Lactobacillus delbrueckii subsp. lactis and Lactobacillus helveticus
were the most efficient at sennoside hydrolysis. Under optimized
conversion conditions, the hydrolysis rate reached over 95%,
reducing the residual sennoside content to 6—7 mg/g while
significantly enhancing production efficiency of the downstream
metabolites, physcion and rhein. Furthermore, even when
administered at relatively high doses according to different
application needs, the hydrolyzed products remained compliant with
both TFDA (12 mg/day) and EFSA (12 mg/day) regulatory limits.
These findings provide scientific support for microbial
biotransformation and potential use of anthraquinone compounds and
a way to mitigate the adverse effects (such as intestinal dependence
and electrolyte imbalance) of traditional sennoside-based products.
They facilitate the development of Cassia occidentalis or sennoside-
based products for use in functional foods and nutraceuticals and
promote their modernization in herbal applications.

Cryo-EM Structure of the Yeast Saccharomyces cerevisiae SDH
provides a template for Eco-Friendly Fungicide Discovery Ying Ye,
yeying@ccnu.edu.cn, Xiao-Lei Zhu, Guang-Fu Yang. Huazhong
Univ. of Science and Technology, Wuhan, Hubei, China Succinate

dehydrogenase (SDH) is a key fungicidal target, but rational
inhibitors design has been impeded by the lack of fungal SDH
structure. Here, we show the cryo-EM structure of SDH from
Saccharomyces cerevisiae (ScSDH) in apo (3.36 A) and ubiquinone-
1-bound (3.25 A) states, revealing subunits architecture and quinone-
binding sites (Qp). ScSDH is classified as a heme-deficient type-D
SDH, utilizing conserved redox centers (FAD, [2Fe-28S], [4Fe-4S]
and [3Fe-4S] clusters) for electron transfer. A 3.23 A structure with
pydiflumetofen (PYD) identified critical interactions, including
hydrogen bonds with Trp_ SDHB194 and Tyr SDHD120, and a
cation-m interaction with Arg SDHC97. Leveraging this, we
designed a SDH inhibitor E8 (enprocymid), exhibiting significant
fungicidal activity (Ki = 0.019 uM) and reduced zebrafish toxicity
(LC50 (96 h) = 1.01 mg a.i./L). This study elucidates the structure of
fungal SDH and demonstrates the potential of ScCSDH for rational
design of next-generation fungicides, addressing fungal resistance
and environmental toxicity in agriculture.

Isolation, physicochemical characterization of seed-derived
protein from Mucuna pruriens for encapsulation of bioactive
compounds from Hibiscus sabdariffa L. Prince K. Sonu,
princekumarsonu06(@gmail.com, Anand Bhalothia, Somveer Jangir,
Umesh Kumar. Nutrition Biology, Central Univ. of Haryana,
Mohindergarh, India Velvet bean (Mucuna pruriens) seeds are
characterized by a high crude protein content, typically ranging from
20.2% to 29.5%. Roselle (Hibiscus sabdariffa L.) is a significant
source of Vitamin C and E, minerals, and natural food colorants.
Because of its unique colour and stability, it is widely utilized in the
pharmaceutical, cosmetic, and functional food industries. This study
evaluates the isolation of globular proteins from plant sources and
their subsequent fabrication into stable nanoparticles using self-
assembly or antisolvent precipitation methods. The formation and
structural transitions of the nanoparticles were verified through UV-
Vis and FTIR spectroscopy, UV-Vis analysis confirmed the presence
of aromatic amino acids (tryptophan, tyrosine, and phenylalanine)
through a characteristic absorption peak at approximately 280 nm,
with nanoparticle formation often causing significant shifts or
broadening of this peak. FTIR spectroscopy analysis were performed
for assessing the protein’s secondary structure indicating shifts in the
Amide I and Amide II bands. Drug Roselle (Hibiscus sabdariffa L.)
bioactive compounds characterized by using Ultra-High Performance
Liquid Chromatography were exploited as nutraceutical for
encapsulation in the synthesized nanoparticles. Morphological
characterization typically reveals spherical nanoparticles with sizes
ranging between 200 nm and 350 nm and zeta potentials (e.g., -18 to
-26 mV) indicating high colloidal stability. The resulting protein
nanoparticles demonstrate robust colloidal stability and serve as an
effective platform for encapsulating nutraceuticals and improving bio
accessibility.

Mechanistic insights into antidiabetic activity of Artocarpus
lacucha via GLUT2 and PI3K/AKT-mediated glucose uptake
Tanmoy Banerjeel, rhythmtanmoy@gmail.com, Arnab Sarkarl,
Akash Del, Amit K. Halder2, Sanmoy Karmakarl, Nilanjan Ghosh1.
(1) Dept. of Pharmaceutical Technology, Jadavpur Univ., Kolkata,
WB, India(2) Dr BC Roy College of Pharmacy and Allied Health
Sciences, Durgapur, WB, India Artocarpus lacucha (A. lacucha) has
garnered attention as a potential source of antidiabetic
phytoconstituents. The present study systematically investigated the
hydroalcoholic extract of A. lacucha (AL-HAE) through integrated
phytochemical, computational, and pharmacological approaches.
Extraction was performed using a hydroalcoholic solvent system,
followed by quantification of total phenolic content and total
flavonoid content, revealing a rich polyphenolic profile. LC-MS/MS
characterization identified multiple bioactives, which include
Oxyresveratrol, Artocarpesin, Resveratrol, and Taxifolin, which were



subsequently subjected to network pharmacology analysis,
highlighting their interaction with key targets implicated in glucose
homeostasis, insulin signalling, and inflammation, viz. GAA,
GLUT2, AKT, PI3K, and COX2. Molecular docking further
confirmed strong binding affinities of selected compounds with
proteins such as a-glucosidase (GAA), a-amylase (AA), and key
nodes of the PI3K/AKT pathway. Toxicological assessment
demonstrated the safety of AL-HAE, with negligible cytotoxicity in
vitro and in vivo models. In vitro antidiabetic assays revealed
significant GAA and AA inhibitory activities, supported by enzyme
kinetics indicating mixed-type inhibition. Additionally, AL-HAE
improved glucose utilization in HepG2 cells under high-glucose
conditions and enhanced glucose uptake as evidenced by NBDG
assays. In vivo studies further substantiated its antidiabetic efficacy,
with improved oral glucose tolerance, reduced fasting blood glucose,
and decreased insulin resistance. Biochemical analyses and oxidative
stress markers indicated restoration of metabolic and redox balance.
Histopathological examination confirmed tissue protection, while
immunohistochemical analysis demonstrated modulation of AKT,
GLUT2, PI3K, NF-kB, and IRS1 expression. Collectively, these
findings suggest that AL-HAE exerts potent antidiabetic effects
through multi-target mechanisms, supporting its therapeutic potential
in metabolic disorders.

150 Years of Biopolymer Chemistry Toward a Sustainable
Future - POSTERS

Biochar a new frontier in agriculture. See Monday Evening Sci-
Mix poster 13
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Advances on Agriculture and Food Chemistry (General Papers)
Chemistry of Beverages and Environmental Stress on
Agriculture

Leveraging volatile sensing for rapid detection of smoke-derived
signatures in grapes and wines Delaney J. Dyerl,
delaneyjdyer@gmail.com, Francesco Maiolil, Max Shulaker3, Aziz
Kocanaogullari3, Graham McGrath3, Marion Hervé4, Anne
Humbert-Goffard4, Tatiana Svnartchuk4, Arran Rumbaugh2, Ben
Montpetitl. (1) Dept. of Viticulture and Enology, Univ. of California,
Davis(2) USDA, Agr. Res. Service, Davis, California(3) Analog
Devices, Inc., Wilmington, Massachusetts(4) Centre de Recherche
Robert-Jean De Vogii¢, Moét Hennessy, Oiry, France Smoke-
exposed grapes accumulate volatile organic compounds (VOCs) and
their glycoconjugate precursors that can be released during
fermentation and impart unpleasant smoky and ashy flavors to wines,
complicating harvest decisions and potentially compromising wine
quality. Current diagnostic methods rely on GC-MS/LC-MS analyses
and small-scale fermentations that are time-consuming and costly. As
smoke events continue to impact the California wine industry, there
is a growing need for rapid, cost-effective methods to assess smoke
impact risk in grapes and wine. This study explores the use of a
novel, commercially available Signature Analysis Machine (SAM)
that leverages differential sensing and data models to rapidly classify
samples based on VOC signatures. Using wines across various
cultivars from the 2020 and 2021 vintages, the SAM was able to
differentiate smoke-impacted wines from non-impacted wines with
classification driven by smoke exposure rather than variety or
vintage. GC-MS and LC-MS chemical analyses were performed as
validation for all samples to quantify smoke-derived volatile phenols
and their glycoconjugates, respectively. Application of the SAM for
the detection of smoke impact is currently being extended to grape
samples collected from Napa Valley appellations affected by the

Pickett Fire in 2025. Results suggest that rapid VOC fingerprinting
may enable detection and classification of smoke-derived signatures.
Continued integration of VOC signals with chemical and sensory
data to construct a library of validated smoke exposure signatures
may enable rapid screening of grape samples and risk assessment.
Similar approaches are also being explored for the detection of Fresh
Mushroom Aroma (FMA) in France, supporting the broader
applicability of this strategy to vineyard-derived sensory risks.

Direct electrochemical appraisal of black coffee quality using
cyclic voltammetry Christopher H. Hendon, chendon@uoregon.edu.
Univ. of Oregon, Eugene Despite coffee’s popularity, there are no
quantitative methods to measure a chemical property of a black
coffee drink in situ and relate it to a flavor experience. Here we show
that cyclic voltammetry can be used without any additional sample
preparation to directly measure the strength of a coffee beverage and,
separately, how dark the coffee has been roasted; these two properties
are implicated in the sensory profile of the beverage. We show that
the current passed for the cathodic features that precede hydrogen
evolution are linearly related to beverage strength. The same features
are suppressed with subsequent cycling due to coffee material
accumulating on the electrode. The magnitude of suppression is
directly related to roast color, which dictates the ensemble chemical
composition and flavor of the beverage. Together, this voltammetric
analysis decouples beverage strength from roast color and offers a
strategy for rapidly assessing flavor-correlated chemical properties of
coffee.

Synthesis and application of genipin-crosslinked arginine-
chitosan beads for selective scavenging of a-dicarbonyls and flavor
preservation in brewed coffee  BumChan Lee, dim4568@naver.com,
Kwang G. Lee. Food Science & Biotechnology, Dongguk Univ.,
Goyang-si, Gyeonggi-do, Korea (the Rep. of) a-Dicarbonyl
compounds (a-DCs), such as methylglyoxal (MGO) and glyoxal
(GO), are reactive electrophiles generated during coffee roasting and
brewing via the Maillard reaction. These compounds are major
precursors of advanced glycation end products (AGEs), raising health
concerns for habitual coffee consumers. While a-DCs can be reduced
by adjusting roasting parameters to modulate the Maillard reaction,
this approach often limits the full development of desirable aroma
and flavor compounds, as these dicarbonyls also serve as key
intermediates in flavor formation. Furthermore, although green bean
pretreatment has been effective for certain coffee types like Robusta,
such methods can result in flavor profiles that differ from the original
sensory characteristics of the coffee. Especially for Arabica coffee,
which is valued for its unique and delicate aroma, a post-brew
intervention is essential to selectively remove a-DCs after flavor
development is complete. In this study, Arg-CS beads were prepared
through a sequential process to ensure both stability and
functionality. First, chitosan beads were formed using genipin as a
crosslinker. Subsequently, the bead surfaces were functionalized with
L-arginine through EDC/NHS coupling to provide specific binding
sites for a-DCs. Stability tests showed that the beads maintained their
shape for 12 hours under continuous stirring even under a harsh
acidic environment (pH 3.0), demonstrating excellent durability for
practical use. The reactive guanidino groups on the beads effectively
trap a-DCs by forming stable hydroimidazolone adducts. Because
these groups do not react with major components like caffeine or
chlorogenic acids, the original flavor of the coffee can be maintained.
This study utilizes GC-based electronic nose (E-nose) and electronic
tongue (E-tongue) analyses to identify the optimal bead dosage that
avoids significant changes in the sensory profile. Initial results show
a significant, dosage-dependent reduction of a-DCs (p < 0.05), while
maintaining the essential quality indicators of the coffee. These
findings establish Arg-CS beads as a practical and innovative strategy



for improving the chemical safety of coffee while fully preserving its
sensory attributes.

Effects of fermentation and roasting degree on quality
characteristics and hazardous compounds derived from Maillard
reaction in coffee beans Lingzhi Du, blinkmemory@naver.com,
Kwang G. Lee. Food Sci. and Biotech., Dongguk Univ., Goyang-si,
Gyeonggi-do, Korea (the Rep. of) Coffee is one of the most widely
consumed beverages worldwide, and increasing consumer interest in
specialty coffee has highlighted the importance of improving coffee
flavor and quality. Recently, microbial fermentation has emerged as a
promising approach to modify the chemical composition and sensory
attributes of coffee beans. This study investigated the effects of
microbial fermentation (lactic acid bacteria, yeast, and a mixed
culture) and roasting degree on the quality characteristics and
Maillard reaction-derived hazardous compounds in coffee beans
(Coffea arabica). Physicochemical properties, including microbial
population and color, were evaluated, followed by sensory analysis to
determine changes in flavor characteristics. In addition, volatile and
non-volatile compounds, including aroma compounds, trigonelline,
caffeine, and chlorogenic acids, were analyzed to assess the chemical
modifications induced by fermentation. Potential hazardous
compounds generated during roasting, such as a-dicarbonyl
compounds (a-DC), furan, 5-hydroxymethylfurfural (5-HMF), and
acrylamide, were also quantified. The results indicated that both
fermentation and roasting degree influenced the chemical
composition and quality characteristics of coffee. Fermentation
modified the availability of Maillard reaction precursors, thereby
indirectly influencing the formation of roasting-derived products and
contributing to differences in aroma characteristics. In contrast,
roasting degree played a more direct role in determining the extent of
the Maillard reaction and the generation of thermal-induced
hazardous compounds. In particular, higher roasting degrees
generally promoted the formation of compounds such as furan and
acrylamide, while the effects of fermentation were reflected in
precursor-related changes that influenced their formation during
roasting. These findings provide valuable insights into optimizing
fermentation and roasting processes to improve coffee quality and
safety.

Multifunctional biomass-derived carbon quantum dots in tea
systems: Enhancing photosynthesis and enabling aptasensing for food
safety Muhammad Shoaib, shoaib_ju@hotmail.com, Li Xiaoli.
College of Biosystems Engineering and Food Science, Zhejiang
Univ., Hangzhou, Zhejiang, China Biomass-derived carbon
quantum dots (CQDs) are emerging as sustainable multifunctional
nanomaterials with significant promise for agricultural and food
applications owing to their tunable optical properties, low toxicity,
and adaptable surface chemistry. In tea systems, these nanomaterials
provide opportunities not only to enhance plant performance but also
to enable rapid detection of contaminants. In this work, we explore
the dual role of biomass-derived, surface-functionalized CQDs in tea
research. First, CQDs were evaluated for their potential to improve
photosynthetic performance through enhanced light harvesting and
electron transfer, resulting in increased chlorophyll-related activity
and improved photosynthetic behavior under controlled conditions.
These results highlight the promise of biomass-derived CQDs as
nano-enabled materials for sustainable tea cultivation. Second, CQDs
were combined with target-specific aptamers to develop a fluorescent
sensing platform for the detection of pesticide residues in tea. The
aptasensor demonstrated high sensitivity and selectivity, rapid
response, and good stability in complex tea matrices containing
polyphenols, pigments, and other coexisting components. Overall,
this work highlights the multifunctional application of biomass-
derived CQDs in tea systems by connecting plant-level enhancement
with analytical detection, and it supports the development of

sustainable nanomaterial-based strategies to improve both tea
productivity and food safety.

Impacts of irrigation and fertilization practices on manganese
mobilization and nitrogen dynamics in the deep vadose zone
Preetismita Borah1, preetiboradu@gmail.com, Chandan Kumar2,
Arindam Malakar2,3. (1) CSIR-Central Scientific Instruments
Organization, Chandigarh, Chandigarh, India(2) School of Natural
Resources, Univ. of Nebraska, Lincoln(3) Nebraska Water Center,
part of the Robert B. Daugherty Water for Food Global Institute,
Univ. of Nebraska, Lincoln As agricultural activities increase the
manganese concentration in soil and groundwater. Manganese also
plays a critical role in the transformation of inorganic nitrogen
species. Manganese mobilization is a critical process influencing
inorganic nitrogen dynamics in the deep vadose zone and
groundwater systems, where redox conditions and hydrological
fluxes govern biogeochemical transformations. This study evaluated
the impact of two irrigation regimes (pivot and gravity) on
manganese mobilization and nitrate dynamics using minimally
disturbed repacked soil cores (150 cm x 7.5 cm) collected from
native prairie soils in Nebraska. Columns were kept under controlled
greenhouse conditions with corn planted at the top, and nitrate was
applied. Porewater was collected monthly from biogeochemical
zones: the capillary fringe (140 cm), and the groundwater over four
months. On average, Mn+ concentrations at the capillary fringe were
comparable between irrigation treatments, with concentrations of
82.2 +24.9 pg/Lunder pivot irrigation and 87.4 + 48.3 ng/L under
gravity irrigation. In groundwater, Mn2+ concentrations were higher
than in the capillary fringe, with pivot irrigation showing 190.8 +
62.3 ng/L compared to 173.9 + 52.5 pg/L under gravity irrigation.
Our results suggest that irrigation-driven redox gradients control Mn
mobilization and nitrate retention, highlighting irrigation
management as a key player for groundwater protection.
Understanding these coupled processes is critical for developing
irrigation strategies that improve crop productivity while protecting
groundwater quality.

Impact of UV-A light dehydration on antioxidant capacity,
degradative enzyme kinetics, and quality attributes of fruits and
mushrooms Sajad Karamil, sajad.karami@usu.edu, Luis J.
Bastarracheal,2. (1) Nutrition, Dietetics and Food Sciences, Utah
State Univ. College of Agriculture and Applied Sciences, Logan(2)
Biological Engineering, Utah State Univ. College of Engineering,
Logan This study investigates the effects of UV-A light dehydration
as a non-thermal processing technique on antioxidant capacity,
enzymatic activity, and physicochemical properties of selected fruits
(apple and mango) and white button mushrooms, in comparison with
hot air drying, freeze drying, fresh samples, and non-UV-treated
controls. Antioxidant potential was evaluated using multiple assays,
including ABTS radical scavenging activity, DPPH inhibition, ferric
reducing antioxidant power, total phenolic content, and total
flavonoid content. The activity of key degradative enzymes
associated with quality deterioration including ascorbic acid oxidase,
pectin methyl esterase, peroxidase, polygalacturonase, and
polyphenol oxidase was quantified. Enzyme activity followed a
consistent trend across matrices, with the highest activity in fresh
samples, followed by freeze-dried, non-UV-treated, UV-A-treated,
and the lowest activity in hot air—dried samples, indicating extensive
thermal denaturation. UV-A treatment also reduced enzymatic
activity, suggesting partial structural disruption. Enzyme kinetics
were monitored as a function of dehydration time for UV-A and hot
air treatments, showing progressive inactivation. Structural changes
were evaluated using SDS-PAGE and molecular modeling to assess
conformational modifications after treatment. For mushrooms,
additional analyses were conducted. Headspace SPME-GC-MS was
used to characterize volatile organic compounds, revealing treatment-



dependent variations in aroma profiles. Texture profile analysis and
Kramer shear testing showed that freeze-dried samples had higher
hardness, UV-A-treated samples exhibited greater cohesiveness and
springiness, and hot air—dried samples showed increased
adhesiveness. Dehydration kinetics were also evaluated for
mushrooms. Overall, this work provides a comprehensive evaluation
of UV-A light dehydration as an alternative processing technology,
highlighting its ability to modulate enzyme activity and preserve
quality attributes while minimizing thermal degradation.

Cultivar-specific variation among yellow pea influences overall
nutritional quality Sayantini Paull, spaull 1 @huskers.unl.edu,
Kaustav Majumder1, Dipak Santra2. (1) Food Sci. and Tech., Univ.
of Nebraska-Lincoln (2) Agronomy and Horticulture, Univ. of
Nebraska-Lincoln Pea (Pisum sativum L.) protein is one of the
fastest-growing plant protein ingredients globally. Total seed protein
content remains the primary indicator of nutritional quality in cultivar
selection, yet this oversimplifies what drives actual protein value for
human health. This study challenges that assumption by interrogating
cultivar-specific differences in digestibility, antinutritional factors,
and bioactive peptide absorption as more meaningful determinants of
nutritional quality. This study investigates four high-yielding pea
cultivars, differing in protein content, grown in Nebraska, USA:
Carver, Profit, Spider, and Earlystar. Soluble protein content ranged
from 20.5% (Earlystar) to 29.3% (Carver). In vitro gastrointestinal
digestion was performed using the INFOGEST 2.0 protocol, and key
antinutritional factors, phytic acid, Bowman-Birk protease inhibitors,
saponins, and lectins, were quantified across cultivars. Despite its
high protein content, Carver exhibited elevated trypsin (7.8 TUl/mg)
and chymotrypsin (8.9 CUI/mg) inhibitory activities, as well as high
saponin levels (4.13 mg/g). Profit, with moderate protein,
demonstrated superior protein digestibility, the lowest phytic acid
content (0.99 g/100 g), and a significantly higher Digestible
Indispensable Amino Acid Score (DIAAS) of 0.86 (P <0.05),
compared to the other cultivars. Cellular antioxidant assays using
epithelial-like cells (HT29) identified Earlystar as the strongest,
followed by Profit. Intestinal absorption assessed via a Caco-2/HT29-
MTX co-culture cell model revealed cultivar-dependent differences
in peptide transport across the epithelial monolayer. These results
indicate that total seed protein content should not be a marker for
cultivar selection or ingredient sourcing in plant-based food
formulation. Optimizing for digestibility and amino acid
bioavailability, not just total protein content, is the smarter path for
cultivar selection for nutritionally superior pea protein ingredients.

Aroma characterization of cherry tomatoes (Solanum
lycopersicum var. cerasiforme) from traditional and modern
production systems Isabel M. Gutierrez Forbes,
gutierrezfim@gmail.com, Yun Yin. Food Sci. and Tech., Virginia
Polytechnic Institute and State Univ., Blacksburg Flavor largely
drives food purchasing decisions. Store-bought cherry tomatoes
(Solanum lycopersicum var. cerasiforme) are often perceived as
bland by consumers. Cherry tomato is a versatile crop that can be
produced via both traditional field and modern production systems.
Controlled Environment Agriculture (CEA) is a rising agricultural
technique that moderates environmental factors for improved yield,
availability and quality. This study aims to investigate the quality of
flavor of cherry tomatoes grown from CEA and conventional fields
by identifying and quantifying the concentrations of aroma-active
compounds. Two cultivars, Red Velvet and Micro Tom, were
harvested from different growing systems in Virginia. Aroma
extraction of the cherry tomatoes was performed using solvent
assisted flavor evaporation (SAFE). Identification of aroma-active
compounds were achieved through gas chromatography - mass
spectrometry - olfactometry (GC-MS-O). Stable isotope dilution
analysis (SIDA) was used for quantitation of selected aroma-active

compounds. A sensory study (n=93) was performed to understand the
overall liking of CEA-grown cherry tomatoes and to identify
perceived flavor attributes. Findings suggested that the growing
system significantly influenced the concentration of aroma-active
compounds (p<0.05). Sensory results showed that people like and are
willing to buy and eat CEA-grown cherry tomatoes. CEA-grown
cherry tomatoes show promise as an alternative to conventional
farming in terms of flavor.

Effect of harvesting seasons on volatile markers and liking of
California cold-pressed avocado oils Fareeya Kulapichitrl,
fareeyak@ucr.edu, Claudia Asensio2, Donpon Wannasin3, David
Obenland4, Selina Wang3, Mary Lu Arpaial. (1) Dept. of Botany
and Plant Sciences, Univ. of California Riverside(2) Dept. of Food
Sciences and Human Nutrition, Univ. of Illinois Urbana-
Champaign(3) Dept. of Food Sci. and Tech., Univ. of California
Davis(4) USDA-ARS San Joaquin Valley Agricultural Sciences
Center, Parlier, California Demand for cold-pressed avocado oil is
globally increasing, and the opportunity exists to develop an extra
virgin oil market from California produced fruit. Worldwide and in
California, the ‘Hass’ variety dominates as the commercial source of
most oil since it is the leading variety in commerce. Variety and fruit
maturity could affect quality characteristics of avocado oil,
particularly key odorants that may drive consumer sensory
acceptability. Research is scant on this topic; however this
information would be of great benefit to improve production and
increase market opportunity for domestic cold-pressed avocado oil.
This research investigated the effect of harvest maturity on the key
odorants and sensory acceptance of cold-pressed avocado oil
extracted from 5 avocado varieties (‘Fuerte’, ‘Hass’, ‘Lamb Hass’,
‘Luna UCR™’ and ‘Zutano’) harvested early, mid and late season
during each variety’s harvest season during 2025. Quantification of
aroma-active compounds by Headspace-SPME-GC-MS indicated
concentration of volatile markers; acetaldehyde, 2-methylbutanal, 3-
methylbutanal, 2,3-butanedione, hexanal, (E)-2-hexenal and
phenylacetaldehyde were significantly affected by harvest maturity.
‘Fuerte’ from all harvest dates was identified as the most acceptable
oil based on consumer hedonic testing. Partial least regression
analysis revealed 2-methylbutanal and guaiacol influenced the
overall-liking of the oils in all varieties over the harvest season.

Impact of air-classifier speed on protein distribution, gluten
function, and microstructure of wheat flour fractions Isanka
Gimbhanil, gimhanii@myumanitoba.ca, Jitendra Paliwall,2, Cristina
M. Rosell3,4. (1) Dept. of Biosystems Engineering, Univ. of
Manitoba, Winnipeg, Canada(2) Dept. of Applied Computer Science,
The Univ. of Winnipeg, Manitoba, Canada(3) Dept. of Food and
Human Nutritional Sciences, Univ. of Manitoba, Winnipeg,
Canada(4) Instituto de Agroquimica y Tecnologia de Alimentos,
Paterna, Valencian Community, Spain Wheat is a major cereal crop,
but its relatively low protein content limits its use in high-protein
food applications. Air classification is a sustainable, solvent-free
method widely used to obtain protein-rich fractions from pulses;
however, its application in cereals remains limited. This study
examined how air-classifier wheel speed (20, 30, 40, and 45 Hz)
affects protein distribution, gluten functionality, and microstructure
in wheat flour fractions. The protein separation efficiency (PSE) of
the fine fractions decreased from 30.4% to 12.6%, while that of the
coarse fractions increased from 56.5% to 71% as wheel speed
increased from 20 to 45 Hz. The protein content of the fine fractions
rose to 23.8 g/100 g from 15.09 g/100 g in the feed at 45 Hz.
Moreover, increasing wheel speed influenced both the amount and
the aggregation behavior of gluten, leading to faster gluten
aggregation in the fine fractions, as shown by a decrease in the peak
time in the GlutoPeak. The wet gluten content was higher in the
coarse fractions than in the fines across all tested wheel speeds, with



a noticeable decline in fines as wheel speed increased.
Microstructural analysis also demonstrated that increasing wheel
speed altered the distribution and arrangement of protein bodies, with
a higher concentration of smaller protein bodies in the fine fractions
and fewer protein bodies in the coarse fractions as wheel speed
increased. Overall, wheel speed plays a critical role in determining
protein yield, distribution, and gluten aggregation properties of wheat
flour fractions during air classification. These results emphasize the
potential to tailor wheat flour functionality through process
optimization, aiding in the development of high-protein and
functionality-specific wheat-based products.

Mitigating salinity stress in quinoa: Role of additive impact of
soil amendments and biostimulants Mohammad Redouane
Bourhim3,2, m.bourhim.ced@uca.ac.ma, Houda Barghout3,
houdabarghoutl @gmail.com, Abdelaziz Hirich2,

Abdelaziz. Hirrich@um6p.ma, Ahmed Qaddory3,
gqadouryahmed2@gmail.com, Cherki Ghoulam3,1,
c.ghoulam@gmial.com. (1) Agrobiosciences Program, Univ.
Mohammed VI Polytechnique, Ben Guerir, Marrakesh-Tensift-El
Haouz, Morocco(2) African Sustainable Agriculture Research
Institute, Mohammed VI Polytechnic Univ., Laayoun, Morocco(3)
Excellence Laboratory of Agrobiotechnology and Bioengineering,
AgroBiotech Center, CNRST Labelled Research Unit, Univ. Cadi
Ayyad Faculte des Sciences et Techniques Gueliz, Marrakesh,
Marrakesh-Tensift-El Haouz, Morocco Salinity is a major constraint
that adversely affects plant growth, crop productivity, and global
food security. Therefore, this study aimed to explore the additive
impact of Chimical and organic based biostimulants combined with
soil amendments, on enhancing the salinity stress tolerance for
quinoa plants grown in greenhouse conditions. Two quinoa varieties,
Puno and ICBA-QS5, were cultivated in pots containing agricultural
soil under three conditions: unamended soil (control: C- Stressed and
C+ unstressed), soil amended with cattle manure (30 t/ha, Cm), and
soil amended with phosphogypsum (5 t/ha, Pg). During the first 20
days, plants were irrigated with distilled water. At the four-leaf stage,
salinity was gradually applied up to 200 mM NaCl, while the positive
controls remained salt-free. To assess their potential benefits on salt
tolerance, the plants were treated with different biostimulants,
including 3% aqueous extracts of the seaweed Fucus spiralis “Al”,
3% the halophyte Atriplex halimus “Hp”, a diluted hydrolat of
Rosmarinus officinalis “Rh”, and mineral solutions containing 3 mM
sodium metasilicate and 0.4% zinc sulfate. These treatments were
applied as a foliar spray once a week. After 70 days of treatment,
various agronomic and physiological parameters were measured in
situ. After 90 days the plants were harvested for further assays and
measurements. The results showed that combining biostimulants with
soil amendments significantly improved key growth parameters such
as the plant dry biomass production under salt stress conditions
compared to untreated control, with an enhancement of more than
200% by applying the Si, Zs, Rh and Al as biostimulants with both
amendments and for both varieties. Additionally, the biostimulants
enhanced the uptake of major nutrients like P by 135% for Puno with
PgAl, Ca by 312% for Q5 with FbAl, and K by 255% for Q5 with
FbRh, while reducing plant sodium accumulation by more than 50%
for all the tested combinations.Furthermore, treated plants exhibited
improved physiological responses, including enhanced membrane
stability, higher relative water content, increased nitrate reductase
activity, and elevated glycine betaine levels, contributing to improved
osmotic adjustment under saline conditions. Overall, the integration
of soil amendments and biostimulants represents a promising and
sustainable strategy to improve the quinoa's tolerance to salinity
stress.
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This AGFD sponsored competition is designed to showcase the research talents of agricultural and food chemistry
undergraduate students, provide a professional forum for presenting their research and promote their continued agricultural
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This form is a guide and should not restrict the scope of the nomination. Provide additional information as needed.
Candidate name:

Citizenship:

Email address:

Home address:

Business address:

Description of the nature, purpose and results of the candidates’ work:

Evaluation: Provide a detailed evaluation of the candidate’s work and its importance to the advancement of
agriculture or food chemistry, spotlighting contributions of significance to the theory and practice of agricultural &
food chemistry. Important publications cited should reference co-authors and specify the nominee’s contributions.

|

Present occupation, describing duties and responsibilities:
|

Education (degrees and dates):
|

Professional Career (described thoroughly from present to start):
|

Memberships in societies, clubs, organizations:
|

List of previous honors with dates:
|

List of candidate’s patents and publications by title and reference:
|

Optional: Spouse/partner’s name, names and ages of children and major non-professional interests:

I submit that the facts contained in this nomination are accurate to the best of my knowledge:

Submitter’s name & title:
address:
phone:
email:
Send completed form (by Feb.1) to Award Committee Chairman Michael J. Morello mjmorello226@gmail.com



Schedule of AGFD Technical, Business and Social Meetings (all Central Daylight Time)

Sun. Aug. 9
Sun. Aug. 16
Sun. Aug. 23

Mon. Aug. 24
Mon. Aug. 24
Mon. Aug. 24
Tues. Aug. 25
Weds. Aug. 26

4:00-5:00pm
4:00-7:00pm
noon-1:00pm
noon-1:00pm
1:00-2:00pm
8:00-10:00pm
6:00-8:00pm
noon-1:00pm

Sub-division Meeting
Executive Committee Meeting
Special Topics

AGFD Leader Luncheon
Future Program Meeting
Sci-Mix

AGFD Awards Dinner
Business Meeting

virtual/on-line

virtual/on-line

Conv. Ctr. S403A

Conv. Ctr. S403A

Conv. Ctr. S403A

Conv. Ctr. Hall F2

Berghoff Restaurant (see front cover)
Conv. Ctr. S403A



