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MESSAGE FROM THE CHAIR
Hello Colleagues,
So far, 2022 has been a remarkable year. In the last 7 months we have taken great strides to achieve our goals.
Even though Covid-19 is still raging, farmers, food processors and inspectors, transporters, and retailers work
hard and selflessly, ensuring to provide enough food, and safe food to every American family, and to the
world. AGFD members, along with other colleagues in the agricultural and food frontier, continue to
endeavor in the research of food engineering, flavor, safety, new packaging materials, nutrition, gut-diet
interactions, and green chemistry. The results were presented at the ACS 2022 Spring National Meeting
(March 20-24, San Diego, CA) in 12 symposia, totaling 176 oral presentations and 77 posters. Once again, we
demonstrated the creativity and flexibility of our AGFD community.
The roots of our strength grow from our diversity and unity. AGFD covers 19 professional disciplines, with
members from all over the world, from the Americas, Europe, Asia, and Africa to Australia. As in every
society, and as we can see throughout history, the fusion and transformation of knowledge and culture
promote great leaps in science and technology. We are happy to see new faces in every National Meeting, and
we are excited by the discovery and invention that we learn about through reading publications. We should
treasure this diversity and unity, and we should work together and respect each other.
Here, I also want to express my special thanks to Jonathan Beauchamp and Jason W. Soares. Sadly, in March,
our long-time friend and young leader, Michael Granvogl passed away due to an accident, and we miss him
dearly. Due to these unfortunate circumstances, Jonathan stepped up to take the role of Division Chair-Elect
and the co-chair of the AGFD Program for the ACS Fall Meeting; and he is doing very well now. We benefit
from his originality and creativity. Thank you, Jonathan! Jason accepted the Vice-Chair position in this
emergency. Jason is from the US Army DEVCOM Soldier Center, and is the current Chair of the Tri-Service
Microbiome Consortium. He will bring fresh air and inject new ideas into our community. Both Jonathan and
Jason possess rich experience in running big organizations and large-sized National/International Meetings. I
wish Jonathan and Jason success with ACS and AGFD!
Best regards,

LinShu Liu, Ph.D.
2022 AGFD Chair
Linshu.liu@usda.gov

Editor-in-Chief
General Manager
Staff

CORNUCOPIA EDITORIAL STAFF & CONTACT INFORMATION
C. Frey cfreyenterprise@gmail.com
P. White
C. Kent, L. Lane, J. Olsen

VIRTUAL PROGRAMMING – HOW DOES IT WORK ?
See the ACS website links, below, for the Chicago meeting.
Go to ACS.org, Meetings and Events, ACS Meetings and Expositions,
Click on Frequently Asked Questions or use the link:
https://www.acs.org/content/acs/en/meetings/acs-meetings/fall-2022/attend/faq.html
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FUTURE PROGRAMS
ACS Meeting Theme - Crossroads of Chemistry
INDIANAPOLIS March 26-30 2023
Agri-Food Sustainability at a Crossroads: Challenges of the Food, Energy and Water Nexus Vinka Craver
craver@uri.edu Yufeng Jane Tseng yjtseng@csie.ntu.edu.tw Lingyun Chen lingyun1@ualberta.ca Michael Appell
michael.appell@usda.gov Omowunmi Sadik omowunmi.sadik@njit.edu
Citrus Flavor in the Omics Era Yu Wang yu.wang@ufl.edu Anne Plotto anne.plotto@ars.usda.gov
Before the Coffee Break: The Rich and Complex Chemistry of Coffee Nina Buck nina.buck@ivv.fraunhofer.de
Jonathan Beauchamp jonathan.beauchamp@ivv.fraunhofer.de
Functional Ingredients in Food Processing Xian Wu wux57@miamioh.edu William Dixon
dixonwi4@msu.edu Zhengze Li zhengze.li@ndsu.edu
Advances in Food Packaging and Preservation Majher Sarker majher.sarker@usda.gov Tianxi Yang
tianxi.yang@ubc.ca
Recent Advances in Analytical Strategies for Food Allergen Detection and Mangement Qinchun Rao
qrao@fsu.edu Chris Mattison chris.mattison@usda.gov
Biomarkers of Food or Drug Intake: Chemistry at the Intersection of Human Health Applications Y Lan
Pham y.lan.pham@ivv.fraunhofer.de Jonathan Beauchamp jonathan.beauchamp@ivv.fraunhofer.de
General Papers Jonathan Beauchamp jonathan.beauchamp@ivv.fraunhofer.de Jason Soares
Jason.w.soares.civ@mail.mil
General Posters and Undergraduate Poster Competition Jonathan Beauchamp
jonathan.beauchamp@ivv.fraunhofer.de Jason Soares Jason.w.soares.civ@mail.mil Kathryn Deibler
Kdd3@cornell.edu
Withycombe-Charalambous Graduate Student Symposium Kathryn Deibler Kdd3@cornell.edu
Panel Discussion: Career Paths in Academia, Government and Industry Alyson Mitchell
aemitchell@ucdavis.edu Brian Guthrie Brian_Guthrie@cargill.com
Panel Discussion: The Road to Successful Publishing Coralia Osorio Roa cosorior@unal.edu.co Brian Guthrie
Brian_Guthrie@cargill.com Veronika Samoza v.somoza.leibniz-lsb@tum.de Lucy Yu lyu5@umd.edu Jonathan
Beauchamp jonathan.beauchamp@ivv.fraunhofer.de
ACS Meeting Theme - Harnessing the Power of Data
SAN FRANCISCO August 13-17 2023
3rd Global Symposium on Chemistry and Biological Effects of Maple Food Products Hang Ma
hang_ma@uri.edu Navindra Seeram nseeram@uri.edu
Chemistry of Wine Gavin Sacks gls9@cornell.edu Elizabeth Chang eabc@vt.edu Gal Kreitman
gal.kreitman@ejgallo.com
Alternative Protein Sources for Human Nutrition (Plant-Based Protein) Brian Guthrie
brian_guthrie@cargill.com Michael Morello mjmorello226@gmail.com John Finley jfinle5@lsu.edu
New Source of Future Foods for Zero Hunger Coralia Osorio Roa cosorior@unal.edu.co Laura McConnell
laura.mcconnell@bayer.com
Mycotoxins Hans-Ulrich Humpf humpf@uni-muenster.de

continues on next page
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Advances in Food Chemical Informatics, Knowledge Bases and Databases Brian Guthrie
brian_guthrie@cargill.com David Wild djwild@indiana.edu
Oat Bioactives & Their Health Benefits Shengmin Sang ssang@ncat.edu Changling Hu YiFang Chu
Sustainable Agriceuticals: Chemistry of Traditional Medicines Wally Yokoyama
wally.yokoyama@usda.gov
JAFC Best Paper Award
Young Scientist Award
Sterling Hendricks Award
Chemical Intervention Technology to Improve Microbial Stability of Food Xuetong Fan Tony Jin
tony.jin@usda.gov
Artificial Intelligence Applications for Food and Agriculture Bosoon Park bosoon.park@usda.gov
Michael Appell michael.appell@usda.gov
Smart Food Safety Xiaonan Lu xiaonan.lu@mcgill.ca Rickey Yada r.yada@ubc.ca
Microplastics and Nanoplastics in Seafood Changqing Wu changwu@udel.edu
Future of Agriculture and Food: Sustainable Approaches to Achieve Zero Hunger (co-org w/AGRO)
Coralia Osorio Roa cosorior@unal.edu.co
PFAS and Phthalates in Food and Consumer Products John Finley JFinley@agcenter.lsu.edu

NEW ORLEANS

March 17-21 2024

ACS Meeting Theme - The Many Flavors of Chemistry

Authenticity and Adulteration Analysis Neil Da Costa neil.dacosta@iff.com
New Technologies in Flavor Analysis Mike Morello mjmorello226@gmail.com

Executive Committee Meeting Minutes

Takes place at every ACS National Meeting
Online via Zoom on March 13, 2022, prior to San Diego meeting
Attending: Mike Appell, Jonathan Beauchamp, Keith Cadwallader, Lingyun Chen, Xiaofen Du, Carl Frey, Mike
Granvogl, Brian Guthrie, Cathleen Hapeman, Lauren Jackson, Tony Jin, Youngmok Kim, LinShu Liu, Karley Mahalak,
Bob McGorrin, Mike Morello, Mike Qian, Majher Sarker, Jason Soares, Steve Toth, Mike Tunick, Tom Wang,
Changqing Wu, Jianping Wu, Xian Wu, Tianxi Yang, Wally Yokoyama
AGFD Chair LinShu Liu called the meeting to order at 12:06 pm Pacific Time.
The minutes of the previous meeting were approved.
Steve Toth gave the Treasurer’s Report. The division has $982,616 in the treasury. So far this year AGFD has $333 in
continues on next page
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revenue (from book royalties) and no expenditures. The budget for the San Diego meeting this month was $40,000.
Expenditures are usually in the $100,000-110,000 range in a year, but were only $15,800 in 2021 because of the
pandemic and lack of in-person symposia and activities.
Mike Morello discussed the Awards. The IFF Award is going to Shengmin Seng (four people were nominated).
Fereidoon Shahidi’s committee is evaluating the AGFD Fellow Award nominations. Mike Granvogl reported that the
Young Scientist Award has been won by Boyan Gao (three nominations were received). Brian Guthrie leads the effort
for the Young Industrial Scientist Award; no nominations were received this year. Lucy Yu is in charge of the Teranishi
Fellowship, which is being awarded to Zihan Wang. Mike Tunick reported that no nominations were received for the
Distinguished Service Award. We do not have the list of 25- and 50-year members yet since we are having problems
obtaining the AGFD rosters from ACS. Mike Appell, Carl Frey, and Mike Morello comprise the ACS Fellow Award
Nomination Committee; nominations are due on April 1, and three have been received so far. AGFD hosts the
Kenneth Spencer Award, which is sponsored by the Kansas City Local Section and has been won by H.N. Cheng.
Cathleen Hapeman reported that Stephen Duke has won this year’s Sterling Hendricks Award. She also announced that
the Journal of Agricultural & Food Chemistry Research Article of the Year deals with unraveling the ergot alkaloid and
indole diterpenoid metabalome in fungus, with Silvio Uhlig as lead author. Mike Morello also discussed the possibility
of establishing a new award named after George Washington Carver, and he will connect with the ACS Committee on
Minority Affairs about this.
Cathleen Hapeman gave the Journal report. The impact factor has risen to 5.279. JAFC has split off ACS Agricultural
Science & Technology (Laura McConnell, Deputy Editor) and ACS Food Science & Technology (Coralia Osorio Roa,
Deputy Editor). Thomas Hofmann is the Editor-in-Chief for these journals. An editorial on how to write review papers
was published in all three.
In the Program Report, LinShu Liu said that the Fall 2021 hybrid meeting in Atlanta had 12 symposia. Mike Granvogl
reported that the Fall 2022 meeting in Chicago will also be hybrid, with 20 symposia, and that the Spring 2023 meeting
in Indianapolis needs more programming. Cathleen Hapeman suggested that we cosponsor some symposia in
Indianapolis with AGRO, which will be present at that meeting. Steve Toth said that any budget we set for Chicago will
be guesswork since we do not know if a banquet will be held there. He moved that we set a cap at $35,000 and the
motion passed unanimously.
Subdivision reports were given. Past Chair Jonathan Beauchamp spoke for the Flavor Subdivision, which had a
successful meeting last time and has a symposium at this meeting. Functional Foods & Natural Products Chair Xian Wu
said that they held a symposium at the previous fall meeting and will have one in Indianapolis. Food Bioengineering
Chair Tianxi Yang reported that they will have symposia at three upcoming meetings. Food Safety Chair Tony Jin said
that they are holding a symposium at this meeting. Diet & Gut Microbiome Past Chair Jason Soares said that they will
have symposia at both meetings next year. There were no reports from the Nutrition or Sustainability & Green
Technology Subdivisions.
LinShu Liu Proposed to establish a new subdivision “Agriceutical”. It was discussed in “Special Topics” Meeting and
approved by ExCom Meeting today, March 13, 2022. The subdivision is chaired by Wallace Yokoyama; its mission is to
promote the research on the Chemistry and Processing Technology of Agricultural Products and Byproducts for
Health, Pharmaceutical, and Biomedical Applications.
The Council report was given by Mike Tunick and Lauren Jackson, both of whom serve on the Divisional Activities
Committee. Mike reported that DAC has been reorganized under its new Chair, and that he will be the next Chair of
the Grants & Recognition Subcommittee. They had only two applications for Innovative Project Grants (IPG) in the
last go-around, and suggested that AGFD continue apply for these. He participated in DAC’s strategic planning session
a few weeks ago. Lauren reported that the ACS Executive Committee also had a strategic planning session where they
established four initiatives; $50 million will be spent on these over the next five years. Council will vote on a proposed
name change by CARB to Division of Carbohydrate Chemistry and Chemical Glycobiology. There is also a petition to
establish an International Chemical Sciences Chapter in Switzerland. Budget & Finance is looking to change where
money for divisions and local sections is coming from, and they hope to set up an endowment. ACS memberships are
now at total membership. They are also looking at alternate dues schedules for people in countries where less money is
premium, standard, and base levels, and the Society is taking in more money than before despite a decrease in
continued on next page
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available for memberships. The San Diego meeting has 7400 in-person registrations and 2200 virtual ones.
Lauren Jackson heads the Strategic Planning Committee, which has six members. AGFD received $7500 from a
2021 IPG, which will cover the facilitators, and the cost to the division will be around $20,000, which will cover travel
and hotels for 15 people. We will try for an in-person October planning retreat. A motion for a $20,000 budget for this
effort was passed unanimously.
Immediate Past Chair Youngmok Kim heads the Nominations Committee. The previous nominee for Vice-Chair had
to step down, and the new nominee is Jonathan Beauchamp (Fraunhofer Institute for Process Engineering &
Packaging), who thanked everyone for the selection. Jason Soares (Natick Soldier Research, Development &
Engineering Center) agreed to be Vice-Chair for 2023. Mike Tunick was reelected Councilor and Keith Cadwallader and
Mike Qian were reelected Alternate Councilors. Bosoon Park and Brian Guthrie will remain as At-Large Executive
Committee members through 2024. All subdivision positions are filled.
Membership Chair Mike Qian is trying to get more information from ACS. AGFD membership was 2513 in
November 2021, the last time a roster was made available.
Cornucopia Editor Carl Frey reported that 100 paper copies of the latest issue are being sent to the San Diego
meeting. The issue is also now on the website.
Mike Appell, reporting for the Communications Committee, said that the website was moved to wix.com, which has
180 million users in 190 countries. It can be accessed from many devices and platforms and costs $200 for 3 years. The
site has been updated and 1200 users access it annually. Mike gave statistics on who uses the site. They will consider
adding a social aspect and back issues of the Cornucopia.
There was no Old Business or New Business. The meeting adjourned at 1:46 pm.

Submitted by Michael Tunick

Meet AGFD Vice-Chair Jason Soares
Jason Soares joined the U.S. Army DEVCOM Soldier Center as a research chemical
engineer in December of 1999 and currently leads the development of an in vitro
fermentation model to simulate the human small and large intestines, named GIjA2COB (joint Army Automated Colon on a Bench), to study the influence of stress on
microbial community dynamics and intervention strategies, including prebiotics and
probiotics, to enhance health and performance. Jason currently chairs the TriService
Microbiome Consortium, part of the Biotechnology Community of Interest, the AGFD
Diet and Gut Microbiome sub-division, and co-leads the NATO working group on
Microbiome for Health and Performance. He has >60 publications, >100 presentations,
3 patents and numerous recognitions for his efforts in biological sciences.

Meet AGFD
Chair-Elect
Jonathan
Beauchamp

Jonathan Beauchamp, Ph.D., [physics degree, Univ. College London, doctoral degree
environmental physics, Univ. of Innsbruck, Austria]. At the Fraunhofer Institute for
Process Engineering and Packaging IVV in Freising, Germany, he leads dynamic emissions
R&D. Jonathan’s research characterizes emissions of volatile organic/aroma compounds –
of foods and flavors, non-consumer goods, and the human volatilome, the latter for
detection of volatile disease biomarkers in exhaled breath. Jonathan’s technical expertise
centers on the use of proton transfer reaction-mass spectrometry for analyzing dynamic
volatile emissions and extends to (comprehensive) gas chromatography mass spectrometry
combined with olfactometry, GC×GC-MS and ion mobility MS. Jonathan has >70
papers/book chapters and has edited/co-edited several ACS Symposium Series volumes;
The Chemical Sensory Informatics of Food: Measurement Analysis and Integration (2015), Sex, Smoke,
and Spirits: The Role of Chemistry (2019), and Dynamic Flavor: Capturing Aroma Release using RealTime Mass Spectrometry (2021). He co-organized/chaired several ACS symposia. Jonathan is
an ACS member and is active in AGFD since 2013, serving as Flavor sub-division chair,
Division Chair-Elect and Division Program Chair. He is Associate Editor of the Journal of
Breath Research, Editorial Board Member of Food Packaging and Shelf Life and Advisory Board
Member of Heliyon Environment.
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On March 23 this year, we lost a dear friend and esteemed colleague,
Professor Michael Granvogl, a formidable presence in the field of
agricultural and food chemistry research. Michael was born on December
Michael Granvogl
21, 1974 in Munich, Germany. His passion for science led him to embark
Dec. 21, 1974 - Mar. 23, 2022
on a degree in food chemistry at the Technical Univ. of Munich (TUM),
where he graduated as a nationally certified food chemist in December
1998, the latter being a unique qualification in Germany that accompanies
the food chemistry degree for students with particular aptitude and
resolve. As an undergraduate Michael’s interest in aroma chemistry led
him to pursue a Ph.D. at TUM. His thesis explored thermally-induced
generation of key aroma compounds in the common onion (Allium cepa),
where he identified for the first time a series of highly odor-active sulfur
compounds. He was awarded the title of Dr. rer. nat. – or Doctor of Natural
Sciences, the international equivalent of Doctor of Philosophy – in December
2007. Michael’s personable and open disposition earned him a strong
professional network. After earning his Ph.D., despite several job offers
from industry, Michael opted to remain in academia, commencing
habilitation training, a German University program to qualify as a
Professor. He defended his habilitation in December 2016 with a body of
research on the formation and analysis of desirable (aroma-active) and
undesirable (food-borne toxicants) in foods, which solidified his position
as international subject matter expert on thermally-induced food-borne
toxicants and aroma compounds. In May 2019, he received tenure at the
University of Hohenheim, Germany through his appointment as Professor of the Chair of Food Chemistry, where he
built up and led a young and dynamic team of food chemists. During his academic research, Michael received several
awards, notably the AGFD Young Scientist Award in 2013. Beyond his professional achievements, Michael was an
accomplished hiker and skier, spending both the summer and winter months heading up and/or down his native Alps
and farther afield. Besides these active sports pursuits, he was a passionate soccer fan, following and celebrating the many
victories of his local team, FC Bayern Munich, which brought him much joy, and the occasional respite from this heavy
workload. At the time of his sudden and tragic passing, Michael Granvogl was AGFD Chair-Elect & Program Chair and
officer for the AGFD Young Scientist Awards. His dedication and indispensable contribution to the division over the
past decade is warmly acknowledged. He will be sorely missed, both professionally and personally, as is evident from the
tributes (below) to Michael from friends and colleagues from within the division, with which we close this obituary.

In Memorium

“Michael will be remembered as a talented colleague, a charming friend and a wonderful leader of AGFD”
“Mike was on his way to being a great leader of the AGFD Division. We remember his contributions to chemical science and food technology”
“He was always full of energy, enthusiasm and excitement”
“He was the perfect person to mentor young scientists in food science”
“It was always a pleasure to see Michael at ACS meetings and to work with him as part of the AGFD leadership”
“He and his contributions will be remembered and sorely missed within our ACS community”
“I am grateful for having the honor of knowing him and will keep him in my memories”
Thanks to Jonathan Beauchamp (Fraunhofer IVV) & Claudia Oellig (University of Hohenheim) for preparing this obituary.
In commemoration of his scientific achievements, Journal of Food Bioactives is launching a special issue dedicated to and in memory of
Prof. Michael Granvogl, which will be guest edited by AGFD members Xiaoting Zhai (xiaotingzhai@ahau.edu.cn), Jonathan
Beauchamp (jonathan.beauchamp@ivv.fraunhofer.de), and Yu Wang (yu.wang@ufl.edu). We are currently soliciting contributions
to this commemorative issue, either original research manuscripts or review papers on the topics of flavor chemistry and food
bioactives, which closely relate to Dr. Granvogl’s own research pursuits. This special issue will celebrate the life and work of Dr.
Michael Granvogl and will act as a legacy for his important contributions to our special field. Please visit the journal page
(http://www.isnff-jfb.com/index.php/JFB/index) or contact the guest editors for further information on contributing to this
journal collection. The submission deadline for contributions is October 31, 2022.
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WINDY CITY CHALLENGE
1

2

3

13

4
14

17

5

6

7

15
18

25

26

27
32

35

44

53

70

40

48

54

49

50

51

67

68

69

cfreyenterprise@gmail.com

55

57

58
60

63

30

41

47

59
62

(via smartphone photo/e-mail) at 29

34

39
46

56

a correct solution to Carl Frey

37

45

52

12

23

36

43

11

20

28

33

38
42

10

A prize to the first send

19
22

31

9

16

21
24

8

64

65

71

61

66

72

74

73

75

76

ACROSS
1 American & United hub
4 STAT!
8 Cringe in fear
13 ‘Smoke’ w/o tobacco
15 Brother of Cain & Abel
16 Matrix or orderly display
17 Cloud Gate (bean) artist
20 Hemat__ or hal__
21 Backtalk, lip, attitude
22 Period of hard work
24 Relating to bees
27 Educated in classrooms
31 Organization of soldiers
32 Japanese pro golfer Aoki

55
56
58
59
60
62
64

Odd alternative
Tunes, songs
Intel’s HQ home: Santa __
Person of action
Teenage facial trial
US gov’t security force
The Untouchables Oscar
winner
70 Lengths X widths
72 Fishing pole attachment
73 Peach __ or apple __
74 Left ventricle exit artery
75 __ nostra
76 Public announcements
DOWN

9
10
11
12
14
18
19
23
24
25
26
27

Surgeon’s workplace
Cubs home: __ Field
Dinner table command
e.g.: Knob Creek or Bulleit
Some written test answers
Chewbacca’s companion
__Kosh B’gosh!
Fireworks display reactions
Back scratch reaction
All for it
Little rascal
US Air Force cold war
reconnaissance program
28 Stick to itself
29 Sea eagle

43
44
45
47
48
49
50
51
53
57
58
60
61
62
63

Hello? __ you there?
Bears home: __ Field
Melville’s South Sea novel
Medicates too much
Become less severe
Argentina’s __ Peron
Irish airline: __ Lingus
A double helix molecule
Black Sea port
Anger
Home of ‘Breaking News’
Dead man’s hand: __ & eights
Pepsi __
US airspace monitor
My man!

34 Neither here nor __

1 Female reproductive cells

30 When doubled, first name of

65 Circular circumference section

35
37
38
39

Playground jump game
Auld lang __
Too late to the ER
Poet’s ‘before this time’

2
3
4
5

Fled on foot
Printer quality spec
Requests
Some bodies of water

jazz singer Bridgewater
32 Cents in a dollar
33 Pop/gospel singer Orrico
36 Music format: __-rom

66
67
68
69

42
46
52
54

West Texas city: El __
Type of yellow muffin
Teaser, introduction.
Middle of March date

6 Energy driving molecule
7 Vietnamese noodle soup
8 Auto dealer’s inventory
area

40 Hospital caregivers
41 Charlotte’s Web writer:
__ White
42 1/1,000,000

71 It’s part of every email addy

Keanu’s The Matrix role
Distinctive time period
Probably in the sun too long
Absolutely!
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AWARD NEWS
Shengmin Sang, Ph.D., Distinguished Professor, Center for Excellence in PostHarvest Technologies, Dept. of Family and Consumer Sciences, North Carolina
A&T State University won the 2022 Award for the Advancement of
Application of Agricultural and Food Chemistry. This award (sponsored by
International Flavors and Fragrances, Inc.) recognizes outstanding contributions
to pure and applied agricultural and food chemistry. The award celebrates Dr.
Sang’s research on the role of bioactive compounds in functional foods for
chronic disease prevention. His team studies bioactive compounds in grains,
ginger, tea, apple, soy, and rosemary for the prevention of gut inflammation, colon
cancer, asthma, diabetes, diabetic complications, and obesity through a program
independently and in collaboration with others. He is a leader in identifying the
role of dietary polyphenols to lower the accumulation of reactive carbonyl species
(RCS) and to prevent the development of RCS associated chronic diseases. He
synthesized and patented prodrugs of aspirin with gingerols, shogaols and pterostilbene that minimize gastrointestinal
complications. He has been a strong advocate for whole grain (WG) phytochemicals in promoting human health. He
demonstrated the efficacy of wheat bran (WB) phytochemicals for colon cancer prevention, identified alkylresorcinols
(ARs) as the major bioactive components, and observed a synergism between butyric acid (the microbial-derived
metabolite of WB fiber) and AR against the development of colon cancer - the first study demonstrating the synergy
between WG fiber and phytochemicals. Dr. Sang has >230 peer reviewed publications, >120 conference abstracts, and
has been cited >21,000 times. He has trained >80 undergraduate/graduate students, postdocs, and research assistants.
Boyan Gao, Ph. D., Associate Professor Dept. of Food Science and
Engineering Shanghai Jiao Tong Univ., Shanghai, China, received the 2022
AGFD Young Scientist Award. This honor recognizes scientists early in their
careers for their outstanding scientific contributions to agricultural and food
chemistry. Dr. Gao’s research has focused on food safety, value added use of
agricultural products and by-products, and non-targeted approaches for detection
of food adulteration. His research on fatty acid esters of 3-monochloropropan1,2-diol (3-MCPD esters), a group of new processing-induced food toxicants
with nephrotoxicity and testicular toxicities, identified that in rat models that
could be absorbed into the blood circulation, metabolized to form Type II
metabolites in several organs and tissues, and excreted via urine. His team has
investigated the value-adding health beneficial factors in a number of edible
materials, including sorghums, red rice, plantago, and the oils and flours of
pomegranate, jiaogulan and tomato seeds. Characterizing bioactive factors in the
oils and the flours of these seeds may lead to their value-added use and enhanced
profitability. Dr. Gao’s team characterized and identified fats and oils with
special fatty acid or triacylglycerol sn-position profiles for improving human nutrition. Dr. Gao has 65 peer reviewed
articles and 9 oral/poster presentations at ACS national meetings. He has matriculated 3 Ph.D. and 2 M.S. students
Fidel Toldrá, Ph.D, Professor. Instituto de Agroquímica y Tecnología de Alimentos (CSIC) Paterna (Valencia), Spain
and Michael J. Morello, retired (formerly PepsiCo R&D, Barrington, IL) each received a 2022 AGFD Fellow Award.
The AGFD Fellow Award recognizes outstanding scientific contributions to agricultural and food chemistry.
Stephen Toth III, International Flavors & Fragrances Inc., Union Beach, N.J., received the 2022 Award for
Distinguished Service to the Division of Agricultural and Food Chemistry, recognizing his frequent presentations
at AGFD symposia and his many other AGFD activities including serving as AGFD Treasurer.
continued on next page
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MORE AWARD NEWS

Zihan Wang, University of Alberta (advisor: Professor Jianping Wu) won the 2022 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.
The following loyal members of AGFD marked 25 Years of Membership in AGFD in 2022: Hans-Ulrich Humpf,
David B. Johnston, David Kendra, Robert Kryger, Shigeru Nakajima, Maureen A. Ngoh, Mark Richards, Jan
Rothenburger, Don Sartor, Hedwig Schlichtherle-Cerny, Daniel E. Smith, Andrew J. Taylor.
Brian Guthrie, Ph.D., Corporate Fellow, Cargill, Inc and Bhimanagouda (Bhimu) S. Patil, Ph.D., Regent Professor
and Leonard Pike Inaugural University Professor, Texas A&M University, have been named 2022 ACS Fellows for
their extensive work in agricultural and food chemistry and their many years of AGFD volunteer work.
The team of Silvio Uhlig, Oscar Daniel Rangel-Huerta, Hege H. Divon, Elin Rolén, Kari Pauchon, Mark W.
Sumarah, Trude Vrålstad, and Justin B. Renaud won the Journal of Agricultural and Food Chemistry Research
Article of the Year Award (AGFD) for their publication Unraveling the Ergot Alkaloid and Indole Diterpenoid Metabolome in
the Claviceps purpurea Species Complex Using LC–HRMS/MS Diagnostic Fragmentation Filtering. DOI:
10.1021/acs.jafc.1c01973
The team of Teng Yang, Tao Zhang, Xiang Zhou, Pengyu Wang, Jianhua Gan, Baoan Song, Song Yang, and
Cai-Guang Yang won the Journal of Agricultural and Food Chemistry Research Article of the Year Award
(AGRO) for their publication Dysregulation of ClpP by Small-Molecule Activators Used Against Xanthomonas oryzae pv. Oryzae
Infections. DOI: 10.1021/acs.jafc.1c01470
The ACS AGRO and AGFD divisions have selected Stephen O. Duke, Ph.D., to present the
2022 Sterling B. Hendricks Memorial Lecture at the ACS National Meeting in Chicago.
AGRO will host the lecture. Dr. Duke is an internationally recognized leader in weed
management and biopesticides. His research has led to discoveries of the mechanisms and
modes of action of herbicides and the efficacy of using safer natural product pesticides,
including mosquito repellants, antimalarial compounds and natural compounds with
antimicrobial properties.
H.N. Cheng, Ph.D., is the recipient of the 2022 Spencer Award. The award will
be presented at a banquet in his honor organized by the Kansas City local ACS
section. The Spencer Award, the most prestigious ACS award recognizing
advancements in agricultural and food chemistry, honors his work on green
chemistry methodologies for agro-based materials and using agricultural materials
and byproducts to produce eco-friendly and sustainable products. Dr. Cheng served
as ACS President, he is an ACS Fellow, a Polymer Chemistry Div. Fellow and
AGFD Fellow. A symposium marking this award at the ACS Fall National virtual
meeting (AGFD/AGRO co-org.) will include presentations by Dr. Cheng, his
colleagues, and collaborators.
IFT awarded Michael Qian, Ph.D, Professor of Food Chemistry, Oregon State University,
the Distinguished Lipid and Flavor Science Award in Honor of Stephen S. Chang for
his research in identifying key flavor compounds, including sulfur compounds, particularly the
off-flavors in wine. His combination of state-of-the-art analytical and sensory techniques has
identified flavor components of sensory significance. His work in flavor chemistry has
significantly contributed to the understanding of both flavor and off-flavor formation,
resulting in major improvements in the quality of food and beverage products for consumers.
AGFD congratulates all awardees and looks forward to their continued successes and contributions.

AGFD

Cornucopia Fall 2022

11

AGFD DIVISION MEMBERSHIP APPLICATION
The Agricultural and Food Chemistry Division (AGFD) of the American Chemical Society (ACS) is a nonprofit 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 >3000 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
st
1 address line
2nd address line
City
State
Zip code
Country
e-mail address
Phone
check one

[ ]
[ ]
[ ]
Be cool
JOIN
AGFD

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),
to AGFD Membership Chair:
Michael Qian, Professor
Department of Food Science and Technology
Oregon State University
Corvallis OR 97330
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ROSTER OF AGFD OFFICERS & COMMITTEE LEADERSHIP
Chair - Serves 1 year. Preside over
Division meetings & appoint committees
LinShu Liu USDA-ARS-ERRC
linshu.liu@ars.usda.gov
Chair-Elect - Serves 1 year. Substitute
for the Chair as needed
Jonathan Beauchamp
Fraunhofer-Institute
jonathan.beauchamp@ivv.fraunhofer.de
Vice-Chair - Serves 1 year. Assist Chairelect. Develop future technical programs.
Jason W. Soares
US Army CCDC-SC Natick MA
Jason.w.soares.civ@mail.mil
Secretary - Responsible for Division
correspondence and meeting minutes.
Alyson Mitchell
University of California, Davis
aemitchell@ucdavis.edu

Alternate Councilors - Substitute for
Councilors. Serves 3 years.
Keith Cadwallader (thru ’23)
cadwlldr@uiuc.edu
Kathryn Deibler (thru ’24)
kdd3@cornell.edu
Michael Qian (thru ’24)
Michael.qian@oregonstate.edu
At-Large Executive Committee
Members - Assist in Div.
management. Serves 3 years.
Jane Leland (thru ’23)
JLelandEnterprises@gmail.com
Robert McGorrin (thru ’23)
robert.mcgorrin@oregonstate.edu
Bosoon Park (thru ‘24)
bosoon.park@usda.gov
Brian Guthrie (thru ‘24)
Brian_Guthrie@cargill.com

Councilors - Represent Division for 3
years on ACS council.
Alyson Mitchell (thru ’23)
aemitchell@ucdavis.edu
Lauren Jackson (thru ’23)
lauren.jackson@fda.hhs.gov
Michael Tunick (thru ’24)
mht39@drexel.edu

Awards - Oversee awards process.
Chair Michael Morello
mjmorello226@gmail.com
Fellow Awards Fereidoon Shahidi
fshahidi@mun.ca
Young Scientist Award
Youngmok Kim
youngmok.kim@finlays.net
Teranishi Fellowship
Liangli (Lucy) Yu lyu5@umd.edu
Student Awards
Kathryn Deibler kdd3@cornell.edu
Canvassing
Stephen Toth, stephen.toth@iff.com
Young Industrial Scientist Award
Brian Guthrie
Brian_Guthrie@cargill.com

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

Multidisciplinary Program Planner
Help coordinate nat’l mtg programs
John Finley jfinle5@lsu.edu

Student Activities - Attract and retain
graduate/undergraduate student membs.

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

Treasurer - Responsible for Division
finances.
Stephen Toth
International Flavors & Fragrances R&D
Union Beach NJ stephen.toth@iff.com
Cornucopia Editor - Edit newsletter.
Carl Frey cfreyenterprise@gmail.com

Nominations - Develop officer slate.
Served by immediate past chair.
Youngmok Kim
youngmok.kim@finlays.net
Finance - Monitor Division’s finances.
Served by immediate past chair.
Youngmok Kim
youngmok.kim@finlays.net
Public Relations - Publicize Division.
Alyson Mitchell, aemitchell@ucdavis.edu

Membership - Recruit and retain
Division members. Michael Qian
michael.qian@oregonstate.edu
Agriceutical Sub.Div.
Chair, Wallace Yokayama
wally.yokoyama@ars.usda.gov
Ch-elect, Daxi Ren dxren@zju.edu.cn
V-Chair, Hyunsook Kim
Hyunsk15@henyang.ac.kr
Sec., Liangli(Lucy) Yu lyu5@umd.edu

Food Bioengineering Sub.Div.
Chair, Tianxi Yang
tianxiyang90@gmail.com
Chair-Elect, Majher Sarker
Majher.Sarker@usda.gov
Vice-Chair, Kwang-Guen Lee
kwglee@dongguk.edu
Secretary, Hongsik Hwang
hongsik.hwang@usda.gov
Changqin Wu, changwu@udel.edu (‘23)
Flavor Sub.Div.
Chair, Yu Wang yu.wang@ufl.edu
Chair-Elect, Gal Kreitman
Gal.Kreitman@ejgallo.com
Vice-Chair, Xiaofen Du xdu@twu.edu
Secretary, Coralia Osorio Roa
cosorior@unal.edu.co
Food Safety Sub.Div.
Chair, Tony Jin Tony.Jin@usda.gov
Chair-Elect, Reuven Rasooly
rueven.rasooly@ars.usda.gov
V.Chair,Xiaonan Lu xiaonan.lu@mcgill.ca
Secr’y, Boyan Gao gaoboyan@sjtu.edu.cn
Functional Food/Nat. Product SubDiv
Chair, Xian Wu Wux57@miamioh.edu
Chair-Elect, Jianping Wu
Jwu3@ualberta.ca
Vice-Chair, Kenny Xie KYX@usp.org
Secretary,Yingdong Zhu,yzhu1@ncat.edu
Diet & Gut Microbiome Sub.Div.
Chair, Guodong Zhang
guodongzhang@umass.edu
Chair-elect, Karley Mahalak
Karley.mahalak@usda.gov
Vice-Chair Laurel Doherty
Laurel.a.doherty.civ@mail.mil
Secretary Ida Pantoja-Feliciano
Ida.g.pantojafeliciano.civ@mail.mil
Nutrition Sub.Div.
Chair, Mathias Sucan
Mathias.sucan@gmail.com
Chair-Elect, Hye-Seon Kim
hyeseon.kim@usda.gov
V.Chair, Hae won Jang
Okay0730@gmail.com
Secr’y Tom Wang, tom.wang@usda.gov
Sustainability/Green Tech. Sub.Div.
Chair, Omowunmi “Wunmi” Sadik
sadik@njit.edu
Chair-Elect, Vinka Oyanedel-Craver,
craver@uri.edu
Vice-Chair, Yufeng Jane Tseng
yjtseng@csie.ntu.edu.tw
Secretary Lingyun Chen
lingyun.chen@ualberta.ca
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Symposium Synopses
Extraction & Biotechnology: A Natural & Sustainable Future for Flavors
Synopsis: Extraction and fermentation of food, herbs and spices predates history. However, through the 20th and into
the 21st century the flavor industry grew to industrialization, utilizing chemical synthesis. Now the landscape is
changing to reflect the needs of consumers to be more natural, sustainable and authentic. This session highlights the
past, present and future of creating flavors from natural ingredients.
New Insights in Gut Microbiota Health-Benefits
Synopsis: The human microbiota is composed of ca. 1014 bacterial cells, with high qualitative and quantitative diversity
among individuals. Studies have revealed that 98 % of human intestinal microbiota belong to only 4 bacterial families:
Firmicutes (64 %), Bacteroidetes (23 %), Proteobacteria (8 %) and Actinobacteria (3 %). Gut dysbiosis (when bacteria
in the gastrointestinal tract are unbalanced) has been associated with developing lifestyle diseases, such as metabolic
syndrome, colorectal cancer and obesity. Although each individual has a unique microbiota composition, it has been
seen that gut microbiota modulation can help to control those diseases. This symposium shows advances in this field.
Modification of Agricultural Biomass into Value-Added Products
Synopsis: In this symposium, speakers from all over the world will present their outstanding research outcomes on
technology development to produce valuable products from agricultural waste/byproducts. New renewable biomass,
bio-synthesis, catalysis, chemical modification, technological process, fife cycle and techno-economic analyses will be
the key areas focused on in this symposium platform.
Sustainability & Greentech in Agriculture & Food
Synopsis: This symposium focuses on emerging developments and applications of sustainable chemistry for food
security, green agriculture, energy, water, synthetic biology, systems engineering, bio-products, byproduct stream
valorization, data integration, and analysis. It will discuss how social science can identify the most outstanding systemslevel opportunities for minimizing resource inputs and waste and maximizing crop productivity and food utilization.
The symposium will identify the scientific, engineering, and data challenges that must be overcome to realize a
sustainable food- agriculture-green technology system. Topics include sustainable food supplies, green processing
technologies, food waste & bio-product utilization, nanosensors, and wireless sensor networks to improve yields and
minimize inputs. Other relevant areas include innovative and economically viable chemical products and technologies.
Emerging In Vitro Gut Models for Understanding Nutrient-Microbiome Interactions
Synopsis: The human gut microbiome is the site of numerous biochemical and microbiological interactions with
repercussions for nutrition and health; however, detailed study of the gut microbiome within the human host is limited
due to logistical and ethical concerns. To facilitate in-depth understanding of nutrient-microbiome interactions,
numerous model systems have been developed. This symposium will highlight advances in the state of the art of gut
microbiome models, as well as new insights into gut microbiome implications for host health and nutrition.
Advancements in Food & Metabolomics
Synopsis: Untargeted metabolomics is an emerging research approach that utilizes comprehensive chemical profiling
techniques of all small molecules with multivariate data analysis techniques to interrogate how chemical compounds
relate to characteristics of interest. Since data collection is comprehensive, analyzing hundreds to thousands of
compounds, this approach allows an unbiased investigation of chemical profile without the need to determine
compounds of interest a priori. In this symposium, work presented will describe methods and applications for the use
of untargeted chemical profiling in foods.
Food, Food System & Precision Nutrition
Synopsis: Diet plays a critical role in modulating an individual’s nutrition and ultimately health. The field of nutrition,
similar to that of medicine, has evolved in recent years from study of diet to focus on personalization and precision.
However, these are complex issues and require efforts ranging from food production to basic mechanistic studies. In
addition to a focus on food, consideration of a food system is also necessary to fully capture the impact of
environmental changes and processing on food components, bio-actives; which ultimately impact human nutrition and
continued on next page
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Symposium Synopses - continued
health. This symposium seeks to stimulate discussion on the role, relationship and contribution by food, food system
toward personalized, precision nutrition.
Nanoencapsulation & Delivery of Bioactive Food Ingredients Using Food Biopolymers
Synopsis: Bioactive food ingredients are a group of components with functions to promote human health and improve
our quality of life. However, most of them are not stable during food processing and storage. Moreover, they have a
low bioavailability when they are admitted orally. Therefore, different delivery systems are developed to improve their
solubility, stability, as well as bioavailability. Nanoencapsulation systems constructed by food biopolymers, including
food proteins and polysaccharides, were found to be able to protect and target delivery of the bioactive components.
Those novel systems include but str not limited to nanoparticles, nanoemulsions, Pickering nanoemulsions, solid-lipid
nanoparticles, etc. The objective of this symposium is to provide an opportunity for scholars to discuss current progress
in this area and to exchange their ideas and research findings, and thereby promote collaborations between researchers.
General Papers
Synopsis: A potpourri of cutting-edge research spanning the broad and exciting field of agricultural and food chemistry.
If you are a chemist who eats food, then this symposium is not to be missed!
General Posters
Synopsis: An eclectic collection of posters crammed into a mind-blowingly comprehensive session. Come and broaden
your horizon by marveling at the painstaking experiments and ground-breaking data packed onto a 4’x8’ canvas and a
chance to mingle and network with leading emerging food scientists with an eager passion to discuss their work.
Biobased Polymers & Applications
Synopsis: Natural materials - e.g. keratin, saccharides, chitosan, proteins - can find unique applications in drug delivery
and industrial processes.
Alternative Protein Sources for Human Nutrition (Plant-Based Protein)
Synopsis: The development and use of non-meat proteins, called alternative protein, is rapidly advancing. The
chemistry, physics, processing, quality and nutrition of foods with alternative proteins are expected to have a significant
impact on the entire supply chain from the farm to the fork. Many new alternative proteins are currently under
development. Research on isolation and concentration of plant proteins, analysis of protein functionality, optimizing
sensory properties, use in matrixes, and measurement and prediction of digestibility will be presented.
Advancement of Application & Food Chemistry Award: Symposium Honoring Shengmin Sang
Synopsis: Invited colleagues will help review and celebrate Distinguished Professor Sang’s innovative contributions to
Agricultural and Food Chemistry. The symposium focuses on how compounds isolated from agricultural products can
serve as therapeutic agents in treating chronic diseases. Presentations address the microbiome in cancer therapeutics,
influence of compounds from ginger on lung inflammation, the zebrafish model in natural product discovery, potential
of phloretin and quercetin to reduce tissue methylglyoxal, along with Prof. Sang's review of his research.
Spencer Award: Symposium in Honor of Dr. H.N. Cheng
Synopsis: See the Awards News page of this Cornucopia
JAFC Research Article of the Year Award & AGFD Young Scientist Award Symposium
Synopsis: See the Awards News page of this Cornucopia
Sustainable Agriceuticals
Synopsis: Agricultural and food processing wastes contain nutritional and health-promoting components that, if
utilized, would improve the economics of farming and food production. We have called these valuable bioactive waste
or byproducts “Agriceuticals”. They are often discarded or removed because of undesirable taste or textural sensory
properties. These undesirable properties are often the characteristics of bioactive constituents. Scientists from China,
continued on next page
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Symposium Synopses - continued
Japan, Philippines, South Korea, Spain, Tajikistan, and USA will present their research on in vitro and in vivo studies of
peptides, polysaccharides, phenolic and polyphenolic components of leaves, peels, seeds. The role of bacteria, both as
probiotics and food fermentation, to further process and increase the value of agriceutical byproducts will be presented.
Utilization of Upcycled Foods in New Product Innovation
Synopsis: Future sustainable global agriculture and food systems call for waste reduction and efficient use of natural
resources. Upcycling food wastes and by-products back to the food production chain would help to address the
shortage/depletion of natural resources, environmental pollution, alleviate the social economic related issues, thereby
facilitating the sustainable development of the food industry. In this symposium, six latest studies in utilization of
different upcycled foods in the food value chain for potential product innovation will be presented. The topics cover
upcycling wine-grape polyphenols for cocoa-based product, volatile composition of wine-grape seeds, pectin fraction
from citrus peel and its modification, HLB citrus using as volatile source, watermelon rind upcycling for its amino acids
and volatiles, and volatiles from coffee pulp. The symposium will serve as a platform for presenting state-of-art research
and scientific exchange in this emerging sustainability-oriented innovation.
Breeding for Better Nutrients and Flavor for Freshly Consumed Fruits and Vegetables
Synopsis: Health and wellness are subjects of increasing interest to consumers, manufacturers, researchers, and policy
makers. Increasing fruit and vegetable consumption fits into this critical mission as one of the major determining
factors for their consistent intake is improved flavor and nutrients, which could be achieved by advanced plant breeding
technologies. This symposium includes eight presentations starting with a review of plant breeding, followed by
research on breeding better aroma, taste, and texture for cucumber, tomato, strawberry, blueberry, orange, soybean, and
lettuce. Insights on flavor-contributing chemicals and corresponding genetic expression of the aforementioned seven
fruits and vegetables will be exhibited by this symposium. The symposium will show the latest research in plant
breeding associated with flavor, while traditional plant breeding has a major focus on yield and disease control. The
symposium will cover scientific aspects and potential industry value to achieve the nationwide goal of promoting fresh
fruit and vegetable consumption by improved flavor and nutrients.
Advances in Packaging Recycling and Sustainability
Synopsis: One of the biggest sustainability challenges facing the global food packaging industry is the push to
incorporate recycled plastic and paper in food contact packaging materials to fuel the circular economy. Typical
challenges for recycled material include traceability, overcoming potential misuse during prior handling, and separation
of food contact compliant from non-compliant waste. This stresses the need to have a more complete understanding of
the risks from undesirable contaminants in the food packaging made from the recyclate. Replacing petroleum-based
plastics with biodegradable options is another key approach towards improving packaging sustainability and reducing
plastic waste. Consumer and industry trust in recycled packaging is critical for market growth and is dependent upon
due diligence to identify and remove contaminants from the recyclate.
Food Bioactives in Infectious and Autoimmune Diseases
Synopsis: Common autoimmune diseases include celiac disease, type 1 diabetes, inflammatory bowel disease, multiple
sclerosis, psoriasis, rheumatoid arthritis, and systemic lupus erythematosus. It is believed that the cause of autoimmune
diseases is a combination of environmental factors, immune system changes, and genetics. Dietary bioactive
components, for example, flavonoids, linoleic acid, and tryptophan are known for their biological immunomodulatory
activities. However, they are typically subjected to extensive biotransformation by the host’s enzymes, immune cells,
and gut microbiota in the gastrointestinal tract. This symposium encourages research that explores novel dietary
bioactive components or metabolites derived from known bioactive components with the goal of preventing and
alleviating infectious and/or autoimmune diseases. The testing range of dietary bioactive components includes but is
not limited to phytochemicals, herbs, vitamins, minerals, polypeptides, and polysaccharides. In addition, this symposium
covers studies that focus on how dietary bioactive components/metabolites regulate gut microbiota, impact
inflammatory cytokines, influence intestinal mucosal barrier, and monitor immune cells’ function. Dissecting these
scientific questions will provide critical and innovative insights into developing dietary preventative interventions and
curative treatments for infectious and autoimmune diseases.
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PROGRAM
Abstracts for these papers appear in the section after the Technical Progam

SUNDAY MORNING Aug. 21
Biobased Polymers & Application
Raisha Gorshkova, Organizer; LinShu Liu, Organizer;
Jinwen Zhang, Organizer; Xiao Zhang, Presider;
Zengshe Liu, Presider
Conv.Ctr. Rm. S503a
8:00 AM Synthesis of Lignin-based polymers Hoyung
Chung
8:25 AM Inhibiting ice recrystallization by cellulose
nanocrystals (CNCs): Influences of CNCs concentration
and storage temperature Min Li
8:50 AM Analysis of lignins using 31P benchtop NMR
spectroscopy Juan Araneda
9:15 AM Cellulose-based biofoam to replace Styrofoam
packaging Xiao Zhang
9:40 AM Intermission
9:50 AM Influence of Poly(ehthylene oxide) (PEO) on the
mechanical, thermal, and degradation properties of
PLA/PBSeT blends Sangwoo Kwon
10:15 AM Manufacturing structural biopolymers as
technical materials to boost food security Muchun Liu
10:40 AM Blend films from banana and potato food
waste with chitosan: Physicochemical properties and
biodegradability Shu Xu
11:05 AM Innovative biofertilizer in sustainable
agriculture Ali Ayoub
11:30 AM 3D printing bio-composites with improved
performance Zengshe Liu

8:30 AM New natural deep eutectic solvent (NADES) for
food-grade Maillard type model reactions Daniela Hartl
8:50 AM Sub-critical water extraction: cleaner extracts,
sustainably Gian Leocata
9:10 AM Intermission
9:20 AM Characterization of volatile compounds and
analysis of njangsa seed oils from enzyme-assisted and
hexane extractions Victor Wyatt
9:40 AM Comparative analysis of the physicochemical
properties of essential oils derived from guava leaf, basil,
lemon grass and lemon peel Olubunmi Adewusi
9:40 AM Comparative analysis of the physicochemical
properties of essential oils derived from guava leaf, basil,
lemon grass and lemon peel Omotola Ajide

SUNDAY AFTERNOON Aug. 21
Biobased Polymers & Applications
Raisha Gorshkova, Organizer; LinShu Liu, Organizer;
Jinwen Zhang, Organizer; Xiao Zhang, Presider;
Zengshe Liu, Presider
Conv.Ctr. Rm. S504bc
2:00 PM Highly flexible and wet stable keratin films with
controlled length of disulfide crosslinkage formed via
room temperature reduction-oxidation Bingnan Mu
2:25 PM Bile acid-containing amphiphilic functional
copolymers for targeted delivery of genes and drugs
Alexy Sanseigne
2:50 PM Role for monosaccharides in the nucleation
inhibition and transport of collagen for materials design
Cassandra Martin
Extraction & Biotechnology: A Natural & Sustainable 3:15 PM Chitosan biopolymer for sustainable and
Future for Flavors
precision agriculture Ramesh Raliya
Lewis Jones, Organizer; Lewis Jones, Organizer;
3:40 PM Denaturation to expose protein reactive
Elizabeth Kreger, Organizer; Fanette Peche, Presider;
groups? Not so fast. Chris Hunt
Terry Miesle, Presider; Taylor Windbiel, Presider
4:05 PM Intermisssion
Conv.Ctr. Rm. S504bc
4:20 PM Multifunctional hydrogel based on gelatin
8:00 AM Introductory Remarks
methacryloyl/oxidized dextran/polylysine for multidrug
8:05 AM Flavor extracts: the past, present and future of resistant bacteria infected wound healing J M Yang
flavour Lewis Jones

4:45 PM Modification of kidney bean (Phaseolus vulgaris
protein using combined treatments of pH-shift and
ultrasound or heat to improve emulsifying properties for
industrial application. Uyory Choe
5:10 PM The Hofmeister effect on protein and
polysaccharide-based hydrogels Yan Huang

Advancement of Application of Agricultural & Food
Chemistry Award: Symposium honoring Shengmin
Sang
LinShu Liu, Organizer, Presider; Michael Morello,
Organizer, Presider
Zoom/Virtual
3:00 PM Introductory Remarks
3:05 PM Microbiome as modified of cancer therapeutics
Breeding for Better Nutrients and Flavor for Freshly Christian Jobin
Consumed Fruits and Vegetables
3:35 PM Targeting airway hyperresponsiveness and
Dr. Xiaofen Du, Organizer, Presider; Yun Yin, Organizer, lung inflammation in asthma with derivatives of bioactive
Presider
components of ginger Charles Emala
Conv.Ctr. Rm. S504A
4:05 PM Zebrafish model for natural product discovery
2:00 PM Introductory remarks
TinChung Leung
2:05 PM Flavor of cucumber fruit: a genetics perspective 4:35 PM Dietary phloretin and quercetin reduce plasma
Yiqun Weng
and tissue methylglyoxal and its glycation products in
2:30 PM Volatile aroma and texture of 379 cucumber
healthy mice treated with methylglyoxal Emilia Alfaroprogenies and the impact of growing environment
Viquez
Oyindamola Akinpelu
5:05 PM Intermission
2:55 PM Biochemical and genetic approaches to
5:20 PM Let the farm be the pharmacy: Functional foods
improving tomato flavor quality Denise Tieman
for chronic disease prevention Shengmin Sang
3:20 PM Breeding for a better-flavor strawberry Zhen
5:50 PM Concluding Remarks
Fan
3:45 PM Intermission
4:00 PM Role of flavoromics in northern highbush
MONDAY MORNING August 22
blueberry (Vaccinium corymbosum) breeding Michael
General Papers
Qian
Michael Granvogl, Organizer; Jonathan Beauchamp,
4:25 PM Flavoromics-based insights into effect of
Organizer; LinShu Liu, Organizer, Presider
different rootstocks on flavor quality of orange juices
Conv.Ctr. Rm. S505a
from HLB- affected trees Xin Liu
8:00 AM Introductory Remarks
4:50 PM Development of edamame (vegetable soybean) 8:05 AM Electrochemical assessment of coffee qualities
varieties to increase domestic production in the MidChristopher Hendon
Atlantic region Bo Zhang
8:25 AM Effects of flavor composition of performance of
5:15 PM Breeding for improved phytonutrient content in flavored shisha tobaccos John Lauterbach
lettuce Renee Eriksen
8:45 AM Characterization of acetal formations in cherry
and tangerine e-cigarette liquids as monitored via
GC/MS Haley Menees
Extraction & Biotechnology: A Natural & Sustainable 9:05 AM WITHDRAWN
Future for Flavors
9:25 AM Fabrication of charged self-assembling patchy
Lewis Jones, Organizer; Lewis Jones, Organizer;
particles templated with partially gelatinized starch
Elizabeth Kreger, Organizer; Fanette Peche, Presider;
Peilong Li
Terry Miesle, Presider; Taylor Windbiel, Presider
9:45 AM Investigating the early history of olive oil using
Conv.Ctr. Rm. S503A
environmentally relevant replica experiments inspired by
2:00 PM Introductory Remarks
biofuels research Rebecca Gerdes
2:05 PM Fermentation flavors - a retrospect and a look
10:05 AM Intermission
forward Glen Austin
10:20 AM Efficacy of filtration methods in removing
2:30 PM Precision Sprouting Technology: Scaling the
peanut protein from frying oil Robert Beverly
natural factory within a grain to develop soluble whole
10:40 AM Evaluating the quality of commercially spraygrain sprouted flours to replace highly processed /
dried egg as nutritional supplement Philip Pirkwieser
chemically modified ingredients Erhan Yildiz
11:00 AM Effect of processing methods on the nutrient
2:50 PM Esterase catalyzed biosynthesis of short-chain contents of Raphia hookeri seed pulp Rafat Arotayo
esters from engineered E. coli Aditya Sarnaik
11:20 AM Identification of isopeptides between human
3:10 PM Intermission
tissue transglutaminase and gluten peptides Barbara
3:20 PM Biomass upgrading for solutions to end the
Lexhaller
natural vanillin shortage Ian Klein
11:40 AM Bioactive dipeptides in cured meats and its
3:40 PM WITHDRAWN
cardiovascular health relevance Fidel Toldra
4:00 PM Concluding Remarks

Sustainability & Greentech in Agriculture & Food
Michael Appell, Organizer; Omowunmi Sadik, Organizer,
Presider; Vinka Craver, Presider; Y. Jane Tseng,
Presider; Lingyun Chen, Presider
Conv.Ctr. Rm. 5S04d
8:00 AM Introductory Remarks
8:05 AM Sustainability and greentech in agriculture and
food Omowunmi Sadik
8:35 AM WITHDRAWN
9:05 AM Application of pulsed electric fields for the
sustainable valorization of slaughterhouse blood
proteins: Impact of treatment and pH on enzyme
inactivation and bioactivity of hemoglobin hydrolysates
Zain Sanchez- Reinoso
9:35 AM Intermission
9:50 AM Greener nano-catalyst for the degradation of
forever chemical PFAS Manavi Yadav
10:20 AM Determination of lead concentration in
Capsicum annuum fruits Marcos Vinicius Oliveira da
Silva
10:50 AM WITHDRAWN
11:20 AM Biosynthesis of MnOx nano and microparticles
for food systems Vinka Craver, Zachary Shepard
11:50 AM Panel Discussion
MONDAY AFTERNOON August 22
General Papers
Michael Granvogl, Organizer; Jonathan Beauchamp,
Organizer; LinShu Liu, Organizer, Presider
Conv.Ctr. Rm. S505a
2:00 PM Introductory Remarks
2:05 PM In vitro models for the identification of flavor
compounds helping to control food intake Veronika
Somoza
2:25 PM Extraction of biologically active compounds
from bio-waste by using environmentally friendly NADES
solvents Bartosz Tylkowski
2:45 PM Molecular docking studies of Camu-Camu
(Myrciaria dubia) fruit bioactive compounds Juliana
Maria Garcia ChacÃn
3:05 PM Scalable functional cationic swabs for improved
pathogenic microbes sampling from food contact
surfaces Ahmed El-Moghazy
3:25 PM Protocol for the rapid detection of salmonella by
using antibody functionalized immuno-magnetic iron
oxide nanoparticles Bilal Javed
3:45 PM Using surface immobilized DNAzymes for the
identification of foodborne pathogens Shadman Khan
4:05 PM Intermission
4:20 PM Ice recrystallization inhibition activity in bile
salts Tao Wu
4:40 PM Determination of glyphosate and AMPA in oat
flour using ion chromatography-mass spectrometry
Jingli Hu
5:00 PM Discovery of thermostable affinity agents
targeting ASFV for surveillance test development Huan
Jia
5:20 PM Effective and rugged analysis of glyphosate
and metabolites in Tenebrio molitor larva (mealworms)

using liquid chromatography tandem mass spectrometry
Leesun Kim
5:40 PM What’s that fishy smell in roasted coffee : Fishy
aroma in coffee leads to unexpected high levels of
trimethylamine detection Joshua Zyzak
Spencer Award: Symposium in honor of Dr. H.N.
Cheng
Michael Appell, Organizer, Presider; Christine Hilbert,
Presider; Sarah Leibowitz, Presider;
Conv.Ctr. Rm. S504bc
2:00 PM Introductory Remarks
2:05 PM Modified sophorolipids: a versatile family of
molecules for emulsification and bioactivity Richard
Gross
2:30 PM Sustainable polyethers and polyesters
containing eugenol moieties Massoud Miri
2:55 PM Modified HM-Pectin with enhanced gelling
ability Qu-Ming Gu
3:20 PM Industrial applications of vegetable oil Atanu
Biswas
3:45 PM Intermission
4:05 PM Applications and structural characteristics of
green agro-based biopolymers for contaminant
remediation. Michael Appell
4:30 PM Oat by-products: successes from the past
Michael Morello
4:55 PM Award Introduction
5:05 PM Agro-based raw materials as green product
platforms H.N. Cheng
Sustainability & Greentech in Agriculture & Food
Michael Appell, Organizer; Omowunmi Sadik, Organizer,
Presider; Vinka Craver, Presider; Y. Jane Tseng,
Presider; Lingyun Chen, Presider
Conv.Ctr. S504a
2:00 PM Introductory Remarks
2:05 PM Development of anti-inflammatory probiotic
Limosilactobacillus reuteri EFEL6901 as kimchi starter:
In vitro and In vivo evidence Namsoo Han
2:35 PM Functional alginate-TiO2 graphene oxide
nanohybrids to minimize post-harvest loss of fruits and
vegetables under visible light Piyumi Kodithuwakku
3:05 PM Sustainable nanomaterials for adsorptive
removal of contaminants from food and beverages.
Michael Appell
3:35 PM Intermission
3:50 PM Development of new/improved gelling
properties from plant proteins for food texturization
Lingyun Chen
4:20 PM Antifungal efficacy of nanodelivered
azoxystrobin against <i>Rhizoctonia solani in Soybean
(Glycine max Cristina Sabliov
4:50 PM Sustainability and green technology â€“in silico
databases, and tools Y. Jane Tseng
5:20 PM Panel Discussion

Sustainable Agriceuticals
Hyunsook Kim, Organizer, Presider; LinShu Liu,
Organizer; Daxi Ren, Organizer; Wallace Yokoyama,
Organizer; Liangli Yu, Organizer, Presider
Conv.Ctr. Rm. S504d
2:00 PM Introductory Remarks
2:10 PM Agronomy, Chemical Analysis and Antidiabetic
Activity of Basil (Ocimum Species) Mei Wang
2:35 PM Methionyl-methionine dipeptide improves
mammogenesis and lactogenesis over free methionine
by suppressing the expression of a novel long noncoding RNA MGPNCR that promotes dephosphorylation
of eIF4B Hongyun Liu
3:00 PM Multiple onsite analysis system using a
microarray biochip Yoshihiro Ito
3:25 PM Asymmetric composite dressing with aligned
nanofiber arrangement and micro-patterned structure for
severe burn wound healing Xian-Ai Shi
3:50 PM Intermission
4:10 PM Soluble free and soluble conjugated phenolics
in tomato seeds and their potential beneficial activities
Li Yanfang
4:35 PM Profiling gallbladder bile from gilts, barrows,
and sows for supplementation in nursery pigs Wes
Mosher
5:00 PM Extraction and utilization of bioactive
compounds in pomegranate peel Xingzhu Wu

8:00 PM Cellulose nanocrystals for starter plant plugs
Alireza Abbasi
8:00 PM Vermicompost: A potential amendment to
improve soil health and reduce GHG in agricultural
systems Veronica Suarez Romero
8:00 PM Degradation of bioplastics in agricultural soils
using biosolarization Shruti Parikh
8:00 PM Optimization of an advanced glycation endproducts assay using a microtiter plate Agustan
Vaquez- Rodriguez
8:00 PM Printable freshness colorimetric indicator
prepared with cellulose nanocrystal-silver nanoparticles
for intelligent food packaging SeongYoung Kwon
8:00 PM Chemical analysis of ghost pipe (Monotropa
uniflora) by LC-MS/MS Benjamin Brickle , Brandon
Canfield
8:00 PM Nanomaterials-based Fluorescence Biosensor
for Simultaneous and Rapid Detection of Multiple
Veterinary Drug Residues in Poultry Products Yaping
Peng
8:00 PM Supercritical fluid extraction optimization using
response surface methodology from Nardostachys
jatamansi for modulating proliferation of stomach cancer
cells Vinitha Ug
8:00 PM Physicochemical properties of low-cost solar
pyrolysis biochar Simeng Li
8:00 PM Fabrication of plastic bags from potato starch:
Process and mechanical properties Riya Singh
8:00 PM Colorimetric detection of Escherichia coli
Nanoencapsulation & Delivery of Bioactive Food
O157:H7 by using magnetophoresis and iron oxide
Ingredients Using Food Biopolymers
nanocatalyst Jiwon Park
Qingrong Huang, Organizer, Presider; Qin Wang,
8:00 PM Amylose coated hollow silica particle for oral
Organizer, Presider
delivery of antioxidants to the lower part of
Zoom/Virtual
gastrointestinal tract Sumin Kwon
3:00 PM Introductory Remarks
8:00 PM Solid state polymerization of biodegradable
3:05 PM Comparison and molecular mechanisms of soy poly(Butylene Sebacate-Co-terephthalate): Influence of
protein isolate-gum Arabic based complexes and
progress duration Dae Gyu Lim
glycation conjugates for encapsulation and delivery
8:00 PM Quantifying honey adulteration using 13C NMR
applications of food bioactives Yue Zhang
and natural isotope abundances Kassie Picard
3:30 PM Simple coacervation of soy glycinin:
8:00 PM Comparison of physicochemical properties of
Mechanism, hollow condensate formation and the
starch made from Manihot esculenta (cassava) and
application Nannan Chen
Ipomoaea batatas (sweet potato) Oluwayemi Onawumi,
3:55 PM Single- and double-layer zein-gum arabic
Rukayat Tirimisiyu
nanoencapsulations: preparation, structural
8:00 PM Colorimetric detection of biogenic amines in
characterization, thermal properties, and controlled
fermented beverage by surface functionalized iron oxide
release in the gastrointestinal tract Yi Wang
nanozyme Ji-Su Ko
4:20 PM Intermission
8:00 PM Effect of torrefied spent coffee grounds on the
4:35 PM Improving bioaccessibility and anti-lipogenic
thermal properties of PBAT based biocomposites
activity of carnosic acid using zein/carboxymehtuldextran Youngsan Kim
nanoparticles Ting Zheng
8:00 PM Improvement of lactoferrin thermal stability by
5:00 PM Chitosan based nanoparticles for enhancing the complex coacervation using soy soluble polysaccharides
immunostimulatory effect of CpG oligodeoxynucleotides Tiantian Lin, Younas Dadmohammadi, Seyed Davachi,
Lingyun Chen
Hooman Torabi, Peilong Li, Benjamin Pomon, Rohit
Kapoor, Alireza Abbaspourrad
8:00 PM Photoisomerization of cyanidins acylated with
MONDAY EVENING August 22
hydroxycinnamic acids under visible light Ellia H. La
SCI-MIX
8:00 PM Roles of MAPK and Nrf2 signaling pathways in
Michael Granvogl, Organizer; Jonathan Beauchamp,
quercetin alleviating redox imbalance induced by
Organizer; LinShu Liu, Organizer, Presider
hydrogen peroxide in mammary epithelial cells Yongxin
Conv.Ctr. Hall F2
Li

8:00 PM Roles of MAPK and Nrf2 signaling pathways in
quercetin alleviating redox imbalance induced by
hydrogen peroxide in mammary epithelial cells Ning
Han
8:00 PM Bioactive compounds from Nigerian plants of
and their usage in food Industries: A review Ubaida
Muhammad Adamu
8:00 PM Impact of superheated steam roasting on the
polyphenol composition, bioactivity and volatile
compound profile of cocoa beans Sawali Navare
8:00 PM Biotransformation of forchlorfenuron by the
fungus Cunninghamella elegans Jaclyn Moreno
8:00 PM Integrating chemical and biological catalysis for
simultaneous production of polyphenolics and butyric
acid from waste pomegranate peels Qianru Zhao
8:00 PM Improved hepatic thiol redox balance as a
prominent metabolic event associated with the growthpromoting effects of phenolic extracts from rice husk and
corn pericarp in Nile tilapia Aulia Kanwal
8:00 PM Functional alginate-TiO2 graphene oxide
nanohybrids to minimize post-harvest loss of fruits and
vegetables under visible light Piyumi Kodithuwakku
8:00 PM Effect of seaweed polysaccharides as food
additives on intestinal microbiome: A review Hongyu
Zhang
8:00 PM Application method and environment on
deposition, dissipation and metabolism of chlorothalonil
on pakchoi Dong Zhang
8:00 PM Solid-state fermentation as an efficient strategy
to enhance the phenolic contents and antioxidant
activities of oriental mustard bran Joy Roasa
8:00 PM Charactarization of Brazilian sugarcane
molasses: Applications in ruminant feeding Arthur
Rodrigues
8:00 PM Using the pseudophase kinetic model to
determine the distributions of theaflavins and explore the
influence factors on their partition behaviors in the oil-inwater emulsions Lu Cheng

10:25 AM New strategies to evaluate and manage
recycled materials for food contact: A European point of
view Olivier Vitrac
10:50 AM WITHDRAWN
11:15 AM Recycled plastic content determination
through aggregation - induced emission Michael
Shaver

TUESDAY MORNING August 23
Advances in Packaging Recycling and Sustainability
Dr. John L Koontz, Organizer, Presider; Yoon Song,
Organizer, Presider
Conv.Ctr. Rm. S505a
8:00 AM Introductory Remarks
8:05 AM Food safety considerations regarding expanded
PCR use in food packaging Kevin Nelson
8:30 AM Dissolution recycling of polyolefins: Recycled
resins with virgin-like properties Amy Waun
8:55 AM Survey of intentionally and non-intentionally
added substances from post-consumer polyolefins
Khairun Tumu
9:20 AM Quality and performance of landfill diverted
mixed plastic waste used for food packaging Mark
Early
9:45 AM Intermission
10:00 AM Current and future perspectives for post-use
solutions for plastic packaging. Christopher White

New Insights in Gut Microbiota Health-Benefits
Coralia Osorio Roa, Organizer, Presider
Conv.Ctr. Rm. S504d
8:00 AM Introductory Remarks
8:10 AM Identification of novel gut microbiota-derived
metabolites of curcumin in mice Minna Luo
8:40 AM Fermentability of strawberry soluble fiber by
Bacteroides spp Pongpol Thanuphol
9:10 AM Deciphering the relationship between gut
microbe-derived SCFAs and dietary carbohydrates using
LC-MS based platforms Cheng-Yu Weng
9:40 AM Bacterial endotoxin lipopolysaccharides
regulate gene expression in human colon cancer cells
Heping Cao
10:10 AM Concluding Remarks

Food Bioactives in Infectious and Autoimmune
Diseases
Fang Li, Organizer, Presider; Hang Ma, Organizer,
Presider; Xian Wu, Organizer, Presider
Conv. Ctr. Rm. S504bc
8:00 AM Introductory Remarks
8:05 AM Cottonseed kernel extracts downregulate
proinflammatory cytokine gene expression in mouse
macrophages Heping Cao
8:25 AM Alleviation of dextran sulfate sodium-induced
colonic inflammation by different oligo- and polysaccharide fractions from garlic via restoring immune
homeostasis, improving antioxidant status and
alleviating intestinal microbiota dysbiosis Zhichang Qiu
8:45 AM Bitter sensing TAS2R50 mediates transResveratrol-induced anti-inflammatory effect on
interleukin 6 release in HGF-1 cells Veronika Somoza
9:05 AM The protective effect of carnosic acid on
dextran sulfate sodium-induced colitis based on
metabolomics and gut microbiota analysis Xian Wu
9:25 AM Intermission
9:35 AM Potential adverse effects induced by foodborne
titanium dioxide engineered nanoparticles Hengjun Du
9:55 AM Sw5a: The trojan horse against ToLCNDV
infection in tomato Namisha Sharma
10:15 AM Dietary 5-demethylnobiletin attenuated
dextran sulfate sodium-induced colitis in mice by
inhibiting the immune response and regulating gut
microbiota Mingyue Song

Sustainable Agriceuticals
Hyunsook Kim, Organizer, Presider; LinShu Liu,
Organizer; Daxi Ren, Organizer; Wallace Yokoyama,
Organizer; Liangli Yu, Organizer, Presider
Zoom/Virtual
10:00 AM Introductory Remarks
10:10 AM Antihypertensive effects of milk fermented by
Lactobacillus reuteri Z09 and Lactobacillus helveticus
Z11 on spontaneously hypertensive rats Daxi Ren
10:30 AM Antiobesity properties of fermented loquat
(Eriobotrya japonica) leaf teas in vivo and invitro
Wallace Yokoyama
10:50 AM Novel ACE inhibitory peptides derived from
whey protein hydrolysates: Identification and molecular
docking analysis Yuqing Tan
11:10 AM WITHDRAWN
11:30 AM Intermission
11:50 AM Ultrasonic-assisted extraction of chinese
propolis: Optimization based on phenolic content,
flavonoid content and antioxidant capacity Shiqin Peng
12:10 PM A new approach on the treatment of acute
infection diseases by antibiotic-pectin formulae
Zayniddin Muhidinov

JAFC Research Article of the Year Award & AGFD
Young Scientist Award Symposium
Michael Granvogl, Organizer; Thomas Hofmann,
Organizer; Jonathan Beauchamp, Organizer, Presider
Conv.Ctr. Rm. S504bc
2:00 PM JAFC Paper of the Year Award
2:05 PM Semi-targeted analysis of peptide ergot
alkaloids and indole diterpenoids in the Claviceps
purpurea species co Silvio Uhlig
2:45 PM AGFD Young Scientist of the Year Award
2:50 PM 3-Monochloropropane 1,2-diol fatty acid esters:
absorption, metabolism, nephrotoxicity and testicular
toxicity in Sprague-Dawley rats Boyan Gao
3:30 PM Closing remarks

Nanoencapsulation & Delivery of Bioactive Food
Ingredients Using Food Biopolymers
Qingrong Huang, Organizer, Presider; Qin Wang,
Organizer, Presider
Zoom/Virtual
3:00 PM Physicochemical characterization, rheological
properties, tribology, and structure of rice bran oil bodies
and hydrogels filled with rice bran oil bodies and
hydrocolloids Duoxia Xu
TUEDSAY AFTERNOON August 23
3:25 PM Food-grade high internal phase Pickering
Advances in Packaging Recycling and Sustainability emulsions selectively encapsulating cinnamaldehyde
Dr. John L Koontz, Organizer, Presider; Yoon Song,
and eugenol based on pea protein-pectin-EGCG
Organizer, Presider
complexes for extrusion 3D printing: Altering the
Conv.Ctr. Rm S504a
interfacial properties Tingting Feng
2:00 PM Introductory Remarks
3:50 PM Bovine serum albumin/carboxylmethyl inulin
2:05 PM Current FDA views on recycled plastic for food complexes stabilized-Pickering emulsions enhanceing
contact Sean Fischer
oral bioavailability of nobiletin Guiying Huang
2:30 PM Efficient depolymerization of polystyrene and
4:15 PM Intermission
re-polymerization of the crude monomer Muhammad
4:30 PM Headspace manipulation via metal-organicRabnawaz
framework (MOF) Promising strategies in addressing
2:55 PM Will biodegradable plastics relieve single use
food safety and food waste challenges Boce Zhang
plastic waste concerns? New challenges for sustainable 4:55 PM Structure, assembly, and applications of peanut
alternatives Amar Mohanty
oleosin particles Yijun Pan
3:20 PM Multifunctional biodegradable additives for
5:20 PM Improvement of lactoferrin thermal stability by
simultaneously improving the toughness and composting complex coacervation using soy soluble polysaccharides
rate of bioplastic packaging Caroline Multari
Tiantian Lin
3:45 PM Intermission
5:20 PM Improvement of lactoferrin thermal stability by
4:00 PM Advances in sustainable active packaging
complex coacervation using soy soluble polysaccharides
materials Julie Goddard
Younas Dadmohammadi, Seyed Davachi, Hooman
4:25 PM Sustainable plant oil-based adhesives for
Torabi, Peilong Li, Benjamin Pomon, Rohit Kapoor,
resealable multilayer food packaging films Greg
Alireza Abbaspourrad
Curtzwiler
4:50 PM Ductile keratin/chitin composites from improved
matrix-reinforcement compatibility and amide
Sustainable Agriceuticals
crosslinkages via controlled degree of chitin
Hyunsook Kim, Organizer, Presider; LinShu Liu,
deacetylation. Bingnan Mu
Organizer; Daxi Ren, Organizer; Wallace Yokoyama,
5:15 PM Creation and characterization of a film with a
Organizer; Liangli Yu, Organizer, Presider
color pH indicator coating to determine the spoilage of
Zoom/Virtual
beef, using bio-based materials Ana Romero
3:00 PM Introductory Remarks
3:10 PM Gut microbiota composition in relation to the
metabolism of oral administrated resveratrol Mingfei
Yao
3:30 PM Upregulation of 4-hydroxynonenal contributes
to the negative effect of polyunsaturated fatty acid on

alcohol-induced liver injury and hepatic steatosis
Jiaomei Li
3:50 PM Immunomodulatory effects of the mixed
Lactobacillus plantarum and Bifidobacterium longum on
lipopolysaccharide-induced intestinal injury in mice
Jiahuan Dong
4:10 PM Cimifugin ameliorates lipotoxicity-induced
hepatocytes damage and steatosis through TLR4/p38
MAPK and SIRT1 involved pathways Songtao Li
4:30 PM Intermission
4:50 PM Kefir lactic acid bacteria derived bioconversion
of citrus pomace and whey and high-fat diet-induced
obesity Hyunsook Kim
5:10 PM Bifidobacterium bifidum E3 combined with
Bifidobacterium longum subsp. infantis E4 improves
intestinal injury a mouse model caused of LPS by
inhibiting the NF-ÎoB /MAPK signaling pathway Bailiang
Li
5:30 PM Hypoglycemic mechanism of Tegillarca
granosa polysaccharides on type 2 diabetic rats via gut
microbiota Xingwei Xiang
5:50 PM Lactobacillus plantarum ZY08 relieves
progression of non-alcoholic fatty liver disease by
altering gut microbiota Feiwei Cao

8:05 AM Sodium hydroxide and sodium carbonate
pretreatments on sweet sorghum bagasse and their
effect on enzymatic hydrolysis Valerie Garcia-Negron
8:35 AM WITHDRAWN
9:05 AM Lignin-derived carbon membranes for hosting
high performance alkali metal anodes Lei Tao
9:35 AM Fractionation and characterization of functional
components of wheat brans Madhav Yadav
10:05 AM Intermission
10:25 AM Solid-state fermentation as an efficient
strategy to enhance the phenolic contents and
antioxidant activities of oriental mustard bran Joy
Roasa
10:55 AM Pyrolytic conversion of cellulosic pulps from
œlignin-first biomass fractionation Charles Mullen
11:25 AM Cascaded thermochemical processing of wet
and dry agricultural biomass waste for upgraded fuels
and solid products Samantha Rubin
11:55 AM Concluding Remarks

General Papers
Michael Granvogl, Organizer; Jonathan Beauchamp,
Organizer; LinShu Liu, Organizer, Presider
Zoom/Virtual
10:00 AM Introductory Remarks
WEDNESDAY MORNING August 24
10:05 AM Acrylamide mitigation: a comparison between
Emerging in Vitro Gut Models for Understanding
potato chips and vegetable chips Eva HÃ¶lzle
Nutrient-Microbiome Interactions
10:25 AM Quantitation of odorants in Cumberland
Laurel Doherty, Organizer, Presider; Ida Pantojarosemary, Conradina verticillata Claire Gorman
Feliciano, Organizer, Presider; Karley Mahalak, Presider 10:45 AM Identification of odorants in American
Conv.Ctr. Rm. S504a
persimmon fruit, Diospyros virginiana L. John Munafo
8:00 AM Introductory Remarks
11:05 AM Identification of odorants in shell ginger roots
8:05 AM Use and relevance of microbial endocrinology
Alpinia zerumbet) Oshin Sahni
in the design of in vitro gut models for understanding
11:25 AM Identification of odorants in whiteleaf mountain
nutrient-microbiome interactions Mark Lyte
mint, Pycnanthemum albescens Melissa Dein
8:35 AM RapidAIM microbiome assay for preclinical
11:45 AM Intermission
testing and clinical trials. Daniel Figeys
12:00 PM Identification and quantification of anthocyanin
9:05 AM Nutritional deficiency recapitulates intestinal
and catechin compounds in purple tea leaves and
injury associated with environmental enteric dysfunction minimally processed flakes Elsayed Abdelaal
in human patient-derived Organ Chips Cicely Fadel
12:20 PM Simultaneous analysis and quantification of
9:35 AM Accelerating synthetic biotic development with
nonpolar and polar lipids by normal-phase HPLC-CAD
gut-on-a-chip technology Mark Nelson
from six species of marine sample Guan-Hua Zhao
10:05 AM Intermission
12:40 PM FTIR study of Î±-amylase -caffeine interaction
10:25 AM Prebiotic properties exploration of various
at different temperatures Arshad Khan
insoluble fibers using the ex vivo SIFRÂ® technology
1:00 PM Measuring size-dependent enthalpy alterations
Pieter Van den Abbeele
in dry milled white rice via bomb calorimetry William
10:55 AM Single source vs. combined fecal samples for Wang
in vitro gut microbiota studies Jenni Firrman
1:20 PM Photoisomerization of cyanidins acylated with
11:25 AM Modelling the human lower GI tract through in hydroxycinnamic acids under visible light Ellia H. La
vitro fermentation Laurel Doherty
1:40 PM Concluding Remarks
11:55 AM Concluding Remarks
Modification of Agricultural Biomass into ValueAdded Products - Utilization of Agricultural Biomass
Helen Ngo, Organizer, Presider; Majher Sarker,
Organizer, Presider; Madhav Yadav, Organizer
Conv,Ctr. Rm. S504bc
8:00 AM Introductory Remarks

WEDNESDAY AFTERNOON AUGUST 24
General Posters
Jonathan Beauchamp, Organizer; LinShu Liu, Organizer
Conv.Ctr. Hall F2
12:00 PM Multi-response kinetic modelling of the
formation of five Strecker aldehydes during kilning of
barley malt Jose Piornos

12:00 PM Analysis of biogenic amines and
benzo[Î±]pyrene in black pepper prepared under various
cooking methods Kwang Lee
12:00 PM Analysis of furan in dried red pepper powder
prepared by various cooking methods Kwang Lee
12:00 PM Chemical analysis of ghost pipe (Monotropa
uniflora) by LC-MS/MS Benjamin Brickle, Brandon
Canfield
12:00 PM Use of nuclear magnetic resonance
spectroscopy to authenticate varietal honeys via
multivariate analysis Cory Emal, Gregg Wilmes
12:00 PM Integrated analysis of aromatic and metabolic
components in beers with smart databases for GC-MS
Emiko Shimbo
12:00 PM Comparison of aroma profiles from mealworm
(Tenebrio molitor)-based reaction flavors optimized by
consumer preferences Hyeyoung Park
12:00 PM Development and validation of an HPLCUV/Vis method for determination of carotenoids in sweet
corn Jhongyan Huang
12:00 PM Determination of sugars in foods using HPAEPAD in dual eluent generation cartridge mode Jingli Hu
12:00 PM Trapping effects of lipid peroxidation product a
4-hydroxynonenal (4-HNE) - by apple flavonoid,
phloretin Richmond Djorgbenoo
12:00 PM Colorimetric detection of biogenic amines in
fermented beverage by surface functionalized iron oxide
nanozyme Ji-Su Ko
12:00 PM Simultaneous determination of pesticide multiresidues in pork and pork fat using GC-MS/MS and
modified QuEChERS method Jonghwa Lee
12:00 PM Quantifying honey adulteration using 13C
NMR and natural isotope abundances Kassie Picard
12:00 PM Digital database of absorption spectra of 177
diverse flavonoids Masahiko Taniguchi
12:00 PM Supercritical fluid extraction optimization using
response surface methodology from Nardostachys
jatamansi for modulating proliferation of stomach cancer
cells Vinitha Ug
12:00 PM Nanomaterials-based Fluorescence Biosensor
for Simultaneous and Rapid Detection of Multiple
Veterinary Drug Residues in Poultry Products Yaping
Peng
12:00 PM The role of leaf surface pH in controlling the
transformation of nanoscale Cu on plant leaf surfaces
Chaoyi Deng
12:00 PM Insoluble bound phenolics and the potential
beneficial activities of tomato seeds Li Yanfang
12:00 PM Anti-osteoclastogenesis activity analysis of
diatom polysaccharides produced by a semi-continuous
photobioreactor system Su-Yuan Lai
12:00 PM Vermicompost: A potential amendment to
improve soil health and reduce GHG in agricultural
systems Veronica Suarez Romero
12:00 PM Effect of torrefied spent coffee grounds on the
thermal properties of PBAT based biocomposites
Youngsan Kim
12:00 PM Cellulose nanocrystals for starter plant plugs
Alireza Abbasi

12:00 PM 2018-2019 Survey of dioxin and dioxin-like
compounds in the U.S. domestic meat, poultry, and
Siluriformes fish supply Cristian Ochoa
12:00 PM Challenge for the innovative technologies for
the flame retardant textiles SeChin Chang
12:00 PM Physicochemical properties of low-cost solar
pyrolysis biochar Simeng Li
12:00 PM Determination of target nutritional elements in
a market basket of eight types of commercial plantbased milk alternatives using inductively coupled plasma
mass spectrometry (ICP-MS) Benjamin Redan
12:00 PM Comparison of physicochemical properties of
starch made from Manihot esculenta (cassava) and
Ipomoaea batatas (sweet potato) Oluwayemi Onawumi,
Rukayat Tirimisiyu
12:00 PM Optimization of an advanced glycation endproducts assay using a microtiter plate Agustan
Vasquez- Rodriguez
12:00 PM Determination of short chain fatty acids by
headspace-GC-FID in human fecal samples: Stinky day
in the life of an analytical chemist! Lee Polite
12:00 PM Amylose coated hollow silica particle for oral
delivery of antioxidants to the lower part of
gastrointestinal tract Sumin Kwon
12:00 PM Biological studies on some coloring agents as
food additives and their potential risks Tamany Alanezi
12:00 PM Selenium bioaccessibility and protein-bound
Se distribution in Se-enriched oyster mushrooms Aline
Oliveira
12:00 PM HILIC determination of creatinine, ascorbic
and uric acid in citrus fruits, pharmaceutical formulations
and human fluids Yuegang Zuo
12:00 PM Colorimetric detection of Escherichia coli
O157:H7 by using magnetophoresis and iron oxide
nanocatalyst Jiwon Park
12:00 PM Sequential culture with Hanseniaspora
uvarum, Pichia kluyveri and Saccharomyces cerevisiae
to improve the quality of Kyoho wine Kuan-Chen Cheng
12:00 PM Fermented Chenopodium formosanum sprout
extraction attenuates PM2.5-induced alveolar
macrophages inflammation Kuan-Chen Cheng
12:00 PM Surgarcane bagasse via coaxial
electrospinning as the support for Kluyveromyces
marxianus K21 immobilization in bioethanol production
Kuan-Chen Cheng
12:00 PM Fabrication of plastic bags from potato starch:
Process and mechanical properties Riya Singh
12:00 PM Printable freshness colorimetric indicator
prepared with cellulose nanocrystal-silver nanoparticles
for intelligent food packaging SeongYoung Kwon
12:00 PM Degradation of bioplastics in agricultural soils
using biosolarization Shruti Parikh
12:00 PM Solid state polymerization of biodegradable
poly(Butylene Sebacate-Co-terephthalate): Influence of
progress duration Dae Gyu Lim
General Posters - Virtual/Zoom
Jonathan Beauchamp, Organizer; LinShu Liu, Organizer
Virtual/Zoom

12:00 PM Chemical methods to determine effect of
gamma irradiation on a nucleating agent at irradiation
doses applicable for fresh produce Mary Dawn Celiz
12:00 PM Evaluation de l'activite antioxydante des
extraits de saponines dans le marrubiumvulgare l
Abdellatif Amnay
12:00 PM Use of pectin in the therapy of ulcer colitis.
Clinical and endoscopic assessment Abdusamad
Dustov
12:00 PM Charactarization of brazilian sugarcane
molasses: Applications in ruminant feeding Arthur
Rodrigues
12:00 PM Improved hepatic thiol redox balance as a
prominent metabolic event associated with the growthpromoting effects of phenolic extracts from rice husk and
corn pericarp in Nile tilapia Aulia Kanwal
12:00 PM Cross-serological reaction of peanut and tree
nut allergic IgE to glandless cottonseed proteins
Christopher Mattison
12:00 PM In Silico Modeling of Peanut Allergic IgE and
Docking to Ara h 2 Christopher Mattison
12:00 PM Synthesis of starch-based bioplastic coating
for packaging material. Cornellius Marcello
12:00 PM Comparison of allergenicity among different
milks and exploration of effective measures to alleviate
food allergy Cuicui Duan
12:00 PM Vachellia schaffneri leaves: A forestry waste
or a sustainable resource of antibacterial compounds
against foodborne pathogens? Debasish
Bandyopadhyay
12:00 PM Application method and environment on
deposition, dissipation and metabolism of chlorothalonil
on pakchoi Dong Zhang
12:00 PM Construction of ZnO@mSiO2 antibacterial
nanocomposite for inhibition of microorganisms during
maize storage and improving the germination DongDong Zhang
12:00 PM Specific gravity and refractive index studies of
salvia rosmarinus in ethanol Elizabeth Zippi
12:00 PM Understanding the response mechanisms and
material properties for the 4D-printing concept using
model food systems Ezgi Pulatsu
12:00 PM The analysis of circular RNA-associated
ceRNA networks as potential targets for Nacetylcysteine- alleviated non-alcoholic fatty liver
disease Feiwei Cao
12:00 PM Prebiotic effects of dextran from Leuconostoc
mesenteroides on the human gut microbial ecosystem
Geonhee Kim
12:00 PM Lactobacillus plantarum with high mannitol
production and its application in fermented sweet potato
juice Hansheng Gong
12:00 PM Effect of seaweed polysaccharides as food
additives on intestinal microbiome: A review Hongyu
Zhang
12:00 PM Biotransformation of forchlorfenuron by the
fungus Cunninghamella elegans Jaclyn Moreno
12:00 PM Optimization of culture conditions for high
sporulation efficiency and spore production of Bacillus
amyloliquefaciens NY12-2 Jae-Han Bae

12:00 PM Pectin-Zein hydrogel microspheres: in Vitro,
Ex Vivo, and In Vivo studies Jamshed Bobokalonov
12:00 PM Effect of metal ions and temperature on
thiamine stability JhonghueiHuang
12:00 PM Robust, reusable, self-cleanable and
compostable cooling media based on gelatin Menadione
sodium bisulfite hydrogels Jiahan Zou
12:00 PM Dynamic changes in microbial community
succession and flavor formation during fermentation of
chinese fish sauce with different fermentation processes
Jiarun Han
12:00 PM Metabolism of methoxylated dietary
compounds by Eubacterium limosum, a gut bacterium
Jingyuan Huang
12:00 PM Gene expression of E.coli Jyoti Bhatia
12:00 PM Pinot noir wines elemental profile:
reproducibility across three vintages in wines from fifteen
different vineyard sites Maisa M. M. Lima
12:00 PM Development of qPCR-based assay method
for endonuclease activity of cas9-sgRNA
ribonucleoprotein complexes Minh Tri Nguyen
12:00 PM Defining a process for the extraction of
bromelain from pineapple waste Nicole Sharon Affrifah
12:00 PM QSAR model of carcinogenicity based on data
from GreenScreen hazard assessment Pei-Hua Wang
12:00 PM Integrating chemical and biological catalysis
for simultaneous production of polyphenolics and butyric
acid from waste pomegranate peels Qianru Zhao
12:00 PM Heating induces chemical modification and
variable solubility of pecan allergens Rebecca Dupre,
Christopher Mattison
12:00 PM Camellia seed oil, a high-quality cooking oil,
attenuates liver oxidative damage but exacerbates
hepatic steatosis in alcohol-Induced C57BL/6 mice Rui
Guo
12:00 PM Buckwheat stover inhibits decarboxylation of
p-hydroxyphenylacetate to p-cresol in anaerobic
incubation of dairy excreta Rui Su
12:00 PM Impact of superheated steam roasting on the
polyphenol composition, bioactivity and volatile
compound profile of cocoa beans Sawali Navare
12:00 PM Development of DNA-free genome editing
technology for no dextran producing Leuconostoc
citreum using CRISPR-Cas9 system Seul-Ah Kim
12:00 PM Evaluation of antioxidant activity of alkaloid
extracts obtained from Marrubium Vulgare L Ta Ha
12:00 PM Benchmark dataset for hazardous substances
for safer alternative chemicals Tien-Chueh Kuo
12:00 PM Estimation of lactose removal by increase in
freezing point during processing of milk by ultrafiltration
Tina Truong
12:00 PM Estimation of lactose removal by increase in
freezing point during processing of milk by ultrafiltration
Maryanne Drake
12:00 PM Enhanced phenyllactic acid production using
whole cell bioconversion of Sporolactobacillus inulinus
ATCC 15538 Yayun Cheng
12:00 PM Roles of MAPK and Nrf2 signaling pathways
in quercetin alleviating redox imbalance induced by

hydrogen peroxide in mammary epithelial cells Yongxin
Li, Ning Han
12:00 PM Current trends in safer alternatives and risk
assessment Yu-Ke Wang
12:00 PM Application of shark chondroitin sulfate with
different molecular weights in bone nutrition and bone
tissue repair Yunquan Zheng
12:00 PM Effect and mechanism of Citrus depressa
Hayata peel extract against acetaminophen-induced liver
injury in mice Zheng-Yuan Su
12:00 PM Developing Double Green M peanut proteinbased meat substitutes by a high-moisture extrusion
process: a multi-scale method to visualize the Black TM
process for forming a meat-like fibrous structure
Jinchuang Zhang
Advancements in Food & Metabolomics
Conv.Ctr. Rm S504d
Dr. Jessica Cooperstone, Organizer, Presider; Devin
Peterson, Organizer
2:00 PM Incorporating principles of green chemistry into
the metabolomics workflow Amelia Palermo
2:25 PM Ion mobility mass spectrometry in food
metabolomics Timo Stark
2:50 PM Gut microbiota and metabolomics as useful
tools to dissect the complex structures of black tea
polymers Shengmin Sang
3:15 PM Chemical drivers of vanilla flavor liking Diana
Forero-Arcila
3:40 PM Intermission
4:05 PM Sensoproteomic discovery of taste modulating
peptides in soy sauce Verena Mittermeier
4:30 PM Lipid fingerprinting in eleven species of dietary
fish by non-targeted LC/MS Siddabasavegowda
Bommegowda
4:55 PM Whole wheat bread: Impact of enzymatic lipid
oxidation and characterization of aroma drivers of liking
Devin Peterson
5:20 PM Discussion
Alternative Protein Sources for Human Nutrition
(Plant-Based Protein)
John Finley, Organizer, Presider; Brian Guthrie,
Organizer, Presider; Michael Morello, Organizer,
Presider
Conv.Ctr. Rm S504bc
2:00 PM Introductory Remarks
2:05 PM Green proteome: Waste into wealth Sureyya
Ozcan
2:35 PM Tuning emulsifying and foaming properties of
pulse proteins: current status and future opportunities
Jiajia Rao
3:05 PM Flavor tuning of cheese by application of plantbased protein hydrolysates Sonja Froehlich
3:35 PM Improving plant-based hamburger flavor
through studying flavor formation in grilled beef
hamburger Joshua Zyzak
4:05 PM Intermission

4:20 PM In vitro digestion, a suitable alternative to
animal models for evaluating digestibility of proteins and
estimating PDCAAS (Protein Digestibility Corrected
Amino Acid Score) values Vicenta Garcia Campayo
4:50 PM Prevention of obesity and insulin resistance by
hairless canary seed (Phalaris canariensis L.) peptides
in western diet-induced obese mice Uriel Urbizo
5:20 PM Concluding Remarks
Emerging in Vitro Gut Models for Understanding
Nutrient-Microbiome Interactions - New Insights in
Gut Microbiota Health-Benefits
Laurel Doherty, Organizer, Presider; Ida PantojaFeliciano, Organizer, Presider; Karley Mahalak, Presider
Conv.Ctr. Rm. S504a
2:00 PM Introductory Remarks
2:05 PM The differential effect of soluble and in-soluble
rice fiber on the human gut microbiota in vitro. Karley
Mahalak
2:35 PM Intermission
2:55 PM Investigating prebiotics in a microfluidic model
of colorectal cancer Daniel Penarete
3:25 PM Concluding Remarks
Modification of Agricultural Biomass into ValueAdded Products - Utilization of Agricultural Biomass
Helen Ngo, Organizer, Presider; Majher Sarker,
Organizer, Presider; Madhav Yadav, Organizer
Conv.Ctr. Rm 503a
2:00 PM Introductory Remarks
2:05 PM Can (semi)volatile organics present in agroindustrial waste hydrochars limit potential environmental
applications? Madeline Karod
2:35 PM The fuel value of animal slurries: Saving
nutrients and the environment Benjamin Wirth
3:05 PM Enhancing biogas production from brewery
byproducts with rumen fluid pretreatment Stephanie
Chen
3:35 PM Enhancing conversion of agricultural wastes to
products by teamwork Joan Lynam
4:05 PM Intermission
4:25 PM Product centric technologies for agricultural
residue conversion to fuels and value-added chemicals
Ejaz Ahmad
4:55 PM Engineered biocatalyst to convert
thermochemically-treated biomass-derived
heterogeneous substrates to advanced platform
chemicals Lahiru Jayakody
5:25 PM Developing plant biomass hybrids for
sustainable crop protection in sub-saharan Africa
Tahira Pirzada
5:55 PM Concluding Remarks
Nanoencapsulation & Delivery of Bioactive Food
Ingredients Using Food Biopolymers
Qingrong Huang, Organizer, Presider; Qin Wang,
Organizer, Presider

Zoom/Virtual
3:00 PM Structural design and versatile applications of
pickering double emulsions as delivery vehicles for
precise nutrition Jie Xiao
3:25 PM Assembly of lactoferrin particles via
transglutaminase-induced crosslinking strategy:
Application in oleogel- based Pickering emulsion with
enhanced nutrient delivery Zihao Wei
3:50 PM Milled miscellaneous black rice particles
stabilized Pickering emulsions delivery system
Xuanxuan Lu
4:15 PM Intermission
4:30 PM Milled whole walnut particles with enhanced
carnosic acid bioaccessibility and their application to
stabilize Pickering emulsions for 3D printing Qianru Liu
4:55 PM Using the pseudophase kinetic model to
determine the distributions of theaflavins and explore the
influence factors on their partition behaviors in the oil-inwater emulsions Lu Cheng
5:20 PM Delivery of polymethoxyflavones (PMFs) using
emulsions stabilized by whey proteins derived
biomaterials Weiping Jin
5:45 PM Concluding Remarks
THURSDAY MORNING August 25
Food, Food System & Precision Nutrition
Thomas Wang, Organizer, Presider
Conv.Ctr. Rm S504bc
8:00 AM Agriculture is neither a risky nor an
uncertain/impossible business since 1975 at Liaqat Corp
(Pvt) Ltd, by field-based mobile commercial innovative
industrialisation for zero hunger, at profit-loss/PPP/turnkey basis Liaqat Ali
8:25 AM Using NMR spectroscopy to trace 15/NIsoptopes through an engineered food chain John Love
8:50 AM Development of curcumin-based photoactive
edible films. Cristian Villa
9:15 AM Bitter peptides released during digestion of
non-bitter tasting casein stimulate mechanisms of gastric
acid secretion via activation of bitter taste receptor
TAS2R16 Phil Richter
9:40 AM Intermission
9:55 AM Food systems biology database A novel
resource providing comprehensive information about
molecular food systems, chemosensory receptors and
beyond Andreas Dunkel
10:20 AM Quantitative estimation of total carotenoid
content in palmyrah fruit pulp, shrimp shells, and brown
algae: A comparative spectroscopic analysis
Sutharshiny Sathyaruban
10:45 AM Rapid-throughput quantification and structural
elucidation of food carbohydrates using UPLC-QqQ MS
Garret Couture
11:10 AM The effects of roasting on the ethanolextractable components of cottonseed Zhongqi He
11:35 AM Elucidating the physicochemical
characteristics of Asin Tibuok: Understanding the
science behind Asin Tibuok as a model of indigenous
knowledge conservation Isaac Jerome Dela Cruz

Utilization of Upcycled Foods in New Product
Innovation
Xiaofen Du, Organizer, Presider; Yixiang Xu, Organizer,
Presider
Conv.Ctr. Rm S504a
8:00 AM Introductory Remarks
8:05 AM Flavanol-rich Chardonnay and Pinot Noir
thinned clusters as functional food ingredients in cocoabased products Xueqi Li
8:35 AM Quantitation of odorants in Chardonnay marc
seeds Sarah Warner
9:05 AM Use of pectin recovered from agro-food industry
waste in food and health product innovation Wei Zhao
9:35 AM Intermission
9:50 AM Steam explosion of HLB tolerant citrus as a
potential source of volatiles and other commercial
products Christina Dorado
10:20 AM Use of rind in watermelon juice blends for its
amino acid content, volatile aroma compounds, and
associated consumer acceptance Xiaofen Du
10:50 AM Upcycling of coffee by-products: Exploring the
aroma of a coffee pulp puree Nina Buck
General Papers
Michael Granvogl, Organizer; Jonathan Beauchamp,
Organizer; LinShu Liu, Organizer, Presider
Virtual/Zoom
10:00 AM Introductory Remarks
10:05 AM Changes of major compoments in tea
fermentation process: A review Yujia Zhang
10:25 AM Applicability of the R5 sandwich ELISA for
gluten detection in various food matrices confirmed by
an international collaborative study Katharina Scherf
10:45 AM Structure, functional characteristics and in
vitro digestibility of laccase-crosslinked Î±-lactalbumin:
Impacts of Superfine grinding pretreatment Jialun Hu
11:05 AM Absorption and metabolism of ginger
compounds in chicken Shuwei Zhang
11:25 AM Optimization of the characteristics and
functional properties of the white bread with mango peel
flour and ascorbic acid Cesar Moreno Rojo
11:45 AM Intermission
12:00 PM Prebiotic beverage from smallanthus
sonchifolius sweetened with stevia Cesar Moreno Rojo
12:20 PM Piperine prevents lipid accumulation induced
by oleic acid in HepG2 via modulating circadian rhythm
genes BMAL1 and CLOCK Muwen Lu
12:40 PM Phytochemical investigation of Annona Glabra
- insilico study and its biopesticidal activity Mity Thambi
1:00 PM Quantification of nitrate and nitrite in beverages
consumed in Fiji: a risk assessment Adrian Chetty
1:20 PM Bioactive compounds from Nigerian plants of
and their usage in food Industries: A review Ubaida
Muhammad Adamu
1:40 PM Concluding Remarks
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Analysis of lignins using 31 P benchtop NMR spectroscopy
Juan Araneda
Lignin continues to show promise as a biomass-derived source to
Biobased Polymers & Application
produce some important organic chemistry building blocks, most of
which are obtained from unsustainable petroleum feedstocks.
Synthesis of lignin-based polymers
However, lignin is a complex polymer, and its characterization is
Hoyong Chung
often challenging due to factors including its random structure and
Lignin is the second most abundant plant-based biopolymer after
many different repeating substructures. In the past 20 years, the
cellulose, and it is a sustainable raw material. Lignin is an important phosphitylation of lignin has been used to successfully analyze these
structural component of plants that makes up approximately one third polymers via 31 P NMR. With the emerging popularity of benchtop
of the total mass of trees due to the high concentration of aromaticity NMR instruments, these types of lignin analyses can now be more
which enhances their mechanical properties. However, lignin has not easily accessed by many industries that have historically not been
been used for useful feedstock of advanced materials because of
able to use traditional high-field spectrometers, due partly to
difficulties of modification and/or integration with other commonly
constraints related to their price or large footprints. In this
used materials such as polymers. The main technical huddle is
presentation, we will discuss the process of lignin phosphitylation
inertness of lignin and undefined complex chemical structure. The
and compare the results of quantitative 31 P NMR (qNMR) analyses
present talk will discuss a new ligninbased polymer synthesis. The
performed on a 60 MHz benchtop instrument with those obtained on
new polymer is a graft copolymer of lignin and poly(ethylene
a traditional high-field system.
brassylate). Herein, the poly(ethylene brassylate) is vegetable oil,
castor oil, derived biopolymer. The new lignin-based graft copolymer Cellulose-based biofoam to replace Styrofoam packaging
is biodegradable because two biodegradable polymers, lignin and
Xiao Zhang
poly(ethylene brassylate), are linked by biodegradable linkage, ester The global polymer foam market is estimated to reach USD 153.8
linkage. The degradation of new polymer is tested in sea water for
billion by 2027. The rise in the demand for foam applications in
prevention of marine debris. The new polymer shows strong
industries such as automotive, construction, and packaging has
mechanical properties which is similar to commonly used polyolefin, contributed to the ongoing growth of the market. The lack of
polyethylene (PE). Thermal property was suitable for industrial
sustainability and recyclability of current foams poses an urgent need
process temperature which is lower than 160C. Most importantly, the to find alternative technologies that derive foam materials from
covalent linking of lignin to poly(ethylene brassylate) provide very
environmentally benign and sustainable resources such as plantstable and strong durability that lead long life time and enhanced
based feedstock. As the degradation of petroleum-based plastics can
mechanical and thermal properties. The lignin amount effluents
last several centuries, with the widespread growth of plastics usage,
mechanical and thermal properties that impacts on structure-property plastic pollution has become an imminent global crisis. According to
relationships.
American Disposal Services, polystyrene foam (aka, Styrofoam)
makes up 30 percent of all US national landfill content due to its
Inhibiting ice recrystallization by cellulose nanocrystals (CNCs): excessive use in packaging, and since most material recovery
Influences of CNCs concentration and storage temperature
facilities do not accept it as part of their recycling programs. During
Min Li
the last two years, many US states have initiated bans on Styrofoam
Large ice crystals in ice cream will result in a coarse and icy texture, containers and packaging products. While the awareness towards and
reducing consumer appeal. The development of large ice crystals is desire to utilize Styrofoam alternatives continues to grow, there are
caused by a thermodynamically driven process - ice recrystallization very few alternative - carbon neutral - products on the market that
(IR), which refers to the growth of large ice crystals at the expense of can truly compete and provide a long-term viable solution. WSU has
small ice crystals. Currently, food polysaccharides are used as recently developed a new technology for producing biobased foams
stabilizers to control the growth of ice crystals in ice cream. However, from cellulose nanomaterials which are ultralight, super strong, and
their ice recrystallization inhibition (IRI) effects are dependent on provide excellent insulation, fire resistance, and mechanical
measurement conditions. This study aimed to understand how the IRI properties. Furthermore, these cellulose based biofoams can be
activity of a newly identified stabilizer - cellulose nanocrystals molded into different shapes and forms to fit a wide range of
commercial applications. This presentation will demonstrate the
(CNCs) is affected by CNCs concentration and storage temperature.
applications of these biofoams for temperature-controlled packaging
In a model ice cream system - 25.0% sucrose solution, CNCs
used in food and biopharma industry.
demonstrated increased IRI activity with an increasing concentration
from 0.5% to 1.25% and decreased IRI activity with further increase Influence of Poly(ehthylene oxide) (PEO) on the mechanical,
of CNCs concentration over 1.5%. The decrease of IRI activity at thermal, and degradation properties of PLA/PBSeT blends
higher CNCs concentrations possibly results from the depletion Sangwoo Kwon
interaction of ice crystals induced by excess nonadsorbing CNCs.
Mechanical, thermal, and degradation properties of poly lactic acid)
(PLA) and synthesized poly butylene sebacate-co-terephthalate)
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(PBSeT) and their blends were investigated in the presence of
Poly(ethylene oxide) (PEO) prepared by melt mixing. The objective
of this study is to identify the effects of PEO as a compatibilizer of
PLA/PBSeT blends and accelerator of hydrolysis. PLA (80%) and
PBSeT (20%) were blended with various PEO contents (2~10phr)
and analyzed for mechanical, thermal, and hydrolysis properties. As a
result of DSC (Differential Scanning Chromatography) analysis, it
was confirmed that when PEO of 5% or more was added to the PLA /
PBSeT blend, the existing two Tg were combined into one. All PEOtreated specimens had higher elongation at break than the control,
and the tensile strength is slightly reduced. In particular PEO 10%
sample, the elongation at break increased to 800% compared to the
control. Also the hydrolytic degradation of the PLA/PBSeT/PEO
blend was investigated, and it was analyzed that the hydrolysis rate
accelerates as the PEO content increases. It was confirmed that the
role of PEO as a compatibilizer and hydrolysis accelerating agent for
the PLA / PBSeT blend.
Manufacturing structural biopolymers as technical materials to
boost food security
Muchun Liu
Societal challenges in the coming decades include feeding an evergrowing population while decreasing the resources used by the
AgroFood infrastructure, to mitigate its environmental impact and
increase its resilience. Applications of robotics and sensing
technologies, big data analysis and biotechnology in farming, plant
and food science are highly sought to guarantee global access to
healthy food, the single most important determinant of human health.
In this scenario, the potential benefit of applying biomaterials science
principles to enhance food security remains underexplored when
compared to material-based research efforts in biomedicine, energy,
and optoelectronics. In this research, we highlight recent
development in the nanomanufacturing of structural proteins to
engineer a new generation of advanced materials that can be
interfaced with food and plants. We will present newly developed
techniques to direct the assembly of structural proteins into
nanostructured, hierarchical materials that can serve as: edible
coatings to prolong the shelf-life of perishable food,
microenvironments to boost seed germination in marginal land and
microparticles for the efficient delivery of agrochemicals. These
examples will provide an opportunity to discuss how the
establishment of a successful interface between biomaterials and
plants tissues requires the development of a basic scientific
knowledge on mechanics of disorder to order transitions in
proteinaceous materials during condensation phenomena, fluid
mechanics and transport phenomena in plants vasculature, and
swelling of porous materials exposed to plant fluids.
Blend films from banana and potato food waste with chitosan:
Physicochemical properties and biodegradability
Shu Xu
Plastic waste pollution in the environment has become a growing
concern worldwide. There is a need to develop more natural,
environmentally benign products. This demand has opened a new
market for biodegradable and/or compostable films for single-use
packaging across applications such as food and beverage, healthcare,
personal care, and consumer goods. Developing suitable packaging
materials from bioderived and biodegradable materials will create a
more sustainable and cost-effective circular economy and alleviate
the plastic accumulation problem in receiving environments. End-oflife testing of plastic materials in different environments is a great
tool to estimate the fate of these plastics, hence identifying their
persistence and the suitable pathways for their disposal. This study
aims to improve existing film formulations and food waste extraction
methods to produce alternatives to single use food packaging that are
not degradable. We used banana and potato food waste extracts to

synthesize new biodegradable blend films with chitosan, a filmforming polysaccharide extracted from crab and shrimp shells. These
films showed good thermal stability up to 200 C, elasticity with
elongation up to 121%, and water vapor permeation properties
comparable to chitosan films. We also tested the biodegradability of
these films in freshwater, soil, and compost environments to
determine their fate in the receiving environments. These biofilms
reached more than 50% biodegradation in all three environments
within 45-90 days. With biodegradability in receiving environments
and physicochemical properties needed for single use applications,
new films have great potential for single-use packaging applications.
Innovative biofertilizer in sustainable agriculture
Ali Ayoub
Over the last century, the global population has multiplied and poses
a threat to food security in an era of increased climate change and
biodiversity damage. Chemical fertilizers are industrially operated,
and their exploitation causes air and ground water pollution. In this
regard, recent efforts have been channelized more near to the
development of sustainable fertilizer in order to support the farmers
and increase crop production and yields improvement. In this talk, we
will address the key factors of successful applications of biofertilizers
and potential solutions based on emerging strategies for natural
product development.
3D printing bio-composites with improved performance
Zengshe Liu
A 3D printing technique has been employed for processing biobased
composites of polyacrylated epoxidized soybean oil (AESO) with
modified ethyl cellulose macromonomer (ECM). The ECM and
AESO composites cured by UV light were examined for their
physical and thermal properties. Samples with different ECM and
AESO weight ratios were prepared. Tensile test results showed the
ECM-AESO composites had higher strength and stiffness than AESO
alone. Their tensile strengths with ECM weight contents from 30
wt.% to 5 wt.% are between 11.5 MPa and 5.9 MPa and Young s
moduli are between 167 MPa and 56 MPa, compared to AESO
polymer itself with 4.3 MPa and 27.4 MPa, respectively. Further, the
glass transition temperatures of all ECM-AESO composites were
increased from 57.4 C to 82.2 C, compared to AESO polymer itself
with 47.1 C. Thermal properties of the ECM-AESO composites are
stable up to 325 C. These materials may have excellent
biodegradability because of the high content of agricultural
commodities used in their synthesis.
Extraction & Biotechnology: A Natural & Sustainable Future for
Flavors
Flavor extracts: the past, present and future of flavour
Lewis Jones
For centuries, extracts have brought joy to food and beverages. With
extracts and essential oils being the first flavorings to be traded and
distributed throughout the world. Trends in flavorings changed with
the advancement of chemistry, with flavorings being created from
synthesised chemical compounds or derived from natural materials
(1-3). However, with current trends for clean and clear labelling
where consumers increasingly seek information about the foods they
buy, the demand for extracts is increasing. Ingredients such as
Madagascan Vanilla Extract are becoming increasingly valuable (4,
5) An extract is defined simply as a product obtained by treating a
natural raw material with one or several solvents (6). This
presentation will review fundamental information on flavour
extraction, from the principles of making a cup of tea, to the use of
sub and super-critical fluids and novel ionic liquids. This presentation
will focus on liquid-liquid extraction of citrus oils and liquid- solid
extraction of ginger and vanilla, the world s most popular flavour

New natural deep eutectic solvent (NADES) for foodgrade Maillard type model reactions
Daniela Hartl
During the past decade green chemistry focused on natural deep
eutectic solvents (NADES) to achieve sustainability. By mixing two
bio-based ingredients like inter alia sugars, organic acids, and
quaternary ammonium compounds, the system becomes liquid by a
depression of the melting point. The advantages of NADES are lowor non toxicity, a high solute potential and, biodegradability due to its
ingredients. 1-2 The areas of application of NADES range from
organic chemistry to agricultural sector and food industry. Thereby,
the food quality can be improved by extraction of small and
macromolecules up to heavy metals 3 , but also the yield in so called
Maillard type model reactions could be increased by using NADES.
To extend the field of kitchen type chemistry 4 , an inert, food
grade NADES system based on sucrose/ D sorbitol was developed
and examined for its ability as a reaction medium by evaluating
temperature and pH stability in the recent study. Both NADES
ingredients were quantified before and after heat and pH-treatment
(40 - 120 C; pH 2.8 - 9.7). Two Maillard type model reactions
were implemented in the new NADES system to produce literature
known taste modulating compounds ( N 2 (furfurylthiomethyl)
guanosine
monophosphate 5 and N 2 (1 carboxyethyl) guanosine
monophosphate) 6 . Using ultra high performance liquid
chromatography coupled with mass spectrometry for quantification,
resulting in yields, that were above taste modulating thresholds and
comparable to corresponding phosphate buffer systems or already
known NADES systems 4 .

the EAE was qualitatively and quantitatively comparable to the
hexane extracted oil, with differences among the enzymes used.
Volatile compound analysis of NSO was performed using polar and
non-polar GC columns on a GC-MS system. The study suggests that
the amount of oil, quality, and volatile compounds in NSO can be
influenced by the type of extraction process.

Comparative analysis of the physicochemical properties of
essential oils derived from guava leaf, basil, lemon grass and
lemon peel
Olubunmi Adewusi, Omotola Ajide
Essential oil also known as ethereal oil is a concentrated,
hydrophobic liquid that contains hundreds of aromatic compounds
and organic constituents such as rose oil or lavender oil, that have a
characteristic odor and are produced by plants. Essential oils
composed primarily terpenes and of lesser quantities; alcohols,
aldehydes, esters, phenols, and other compounds that impart
particular odours or flavours. They are used to make perfumes, soaps,
flavorings, and other products. This study focused on the extraction
of essential oil from lemon peel, Guava leaves, Basil leaves and
lemon grass to ascertain their suitabile uses as perfume, fragrance or
preservatives for industrial purposes. The method used is hydrodistillation method. The samples were washed to remove sand and
dirt and then allowed to air dry for 2 weeks in the laboratory. The
dried samples were blended and then used for the extraction process.
1kg each of the samples was placed into 500ml round bottom flask
containing 2.5 liters of water. The extracted oils were analyzed for
the following; refractive index, specific gravity, optical rotation,
solubility, acid number, flashes point, antimicrobial and GC-MS
analysis. The result from all the four samples showed that guava oil
is the best for use at high temperature because it has highest flash
Sub-critical water extraction: cleaner extracts, sustainably
point, lemon peel essential oil has the highest antimicrobial activity
Gian Leocata
against E coli, lemon grass essential oil has the strongest odour
Sub-critical water extraction (SWE) is a technique for extracting less- having the highest percentage of 3-carene and camphene present in it.
polar compounds using only water. Using SWE has proven to be as
Basil essential oil has the best storage
effective, if not more effective in terms of yield as ethanol- or
stability. The study has shown that each of the essential oils derived
methanol-based extractions are for some compounds as phenolic and from the study plants is suitable for different uses taken into
flavonoids. As an added benefit, SWE is not only effective, but
consideration their physicochemical properties.
environmentally friendly as it does not require the use of any type of
organic solvent to extract, hence providing a high bioactive yield
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precluding any toxicity derived from the use of solvents with the
added benefit of not having to deal with the solvent waste afterwards. Biobased Polymers & Applications
Not only SWE does not need solvents, but this technology thrives on
food and beverage waste streams that can be upcycled and further
Highly flexible and wet stable keratin films with controlled
utilized. With increased scrutiny of the dietary supplements market
length of disulfide crosslinkage formed via room temperature
and several reports of lack of current good manufacturing practices
reduction-oxidation
and adulterations in the dietary supplement space, SWE emerges as
Bingnan Mu
one of the strongest technologies to deliver clean, good quality
By modulating disulfide crosslinkages in protein molecules
bioactives to the industry and its consumers as well as the most
quantitatively, we were able to create highly flexible and wet stable
logical choice for the environmentally conscious enterprise.
keratin films. Densely crosslinked proteins, such as feathers, are
attractive candidates for being regenerated into industrial goods with
Characterization of volatile compounds and analysis of njangsa
desirable mechanical qualities and water stability due to their
seed oils from enzyme-assisted and hexane extractions
enormous quantity, low cost, toughness, and wet stability. However,
Victor Wyatt
for decades, regenerated keratin products suffered from brittleness
Many oils are defined by their distinctive flavor notes that are caused and poor wet stability due to poor retention of disulfide crosslinkages
by a mixture of volatile compounds. In this study, volatile
in proteins, which were difficult to be fixed by external crosslinkers.
compounds were determined analytically after the oils were extracted The majority of crosslinkings had issues such altering protein
from the njangsa ( Ricinodendron heudelotti ) seeds via two common structures under rigorous crosslinking conditions, producing
methods: solvent extraction and enzyme-assisted extraction (EAE).
poisonous compounds, and developing water-sensitive crosslinkages.
Njangsa seeds are a good source of oil, rich in polyunsaturated fatty
By reducing and oxidizing dithiols with varying backbone lengths at
acids with potential health, nutritional and industrial applications. To room temperature, we were able to create wet stable and structureour knowledge, this is the first study to assess volatile compounds in controllable disulfide crosslinkages. Finally, without the use of
njangsa seed oil (NSO). The effect of four selected enzymes;
plasticizers or additional polymers, wet stable keratin films with
hemicellulase, protease, pectinase and amylase on recovery, quality
breaking elongation similar to some petroleum-based products were
indices and fatty acid composition of NSO as an alternative method
created. Furthermore, the mechanical properties of regenerated
to hexane extraction were evaluated. The fatty acid profile of oil from keratin films are controlled quantitatively by the lengths of dithiol-

involved crosslinkages. Keratin films with regulated disulfide
crosslinkages increased their breaking elongation, wet strength, and
stress retention from 10% to over 70%, from 0.6 MPa to 10.2 MPa,
and from 40% to 85%, respectively. Dithiol crosslinkers were shown
to be substantially less harmful than aldehyde-based crosslinkers like
formaldehyde, acetaldehyde, and glutaraldehyde, which can also
crosslink proteins at room temperature. Flexible and wet stable
keratin films have huge potential to replace current petroleum-based
products in fields such as packaging, optical, biomedical,
environment, and textiles.
Bile acid-containing amphiphilic functional copolymers for
targeted delivery of genes and drugs
Alexy Sanseigne
Gene delivery may be used in the treatment of genetic diseases and
cancers while gene vaccine stimulates our immunity and prevents
diseases propagation. Nucleic acid sequences need to penetrate into
the cytoplasm without being degraded in vivo. Polymer and lipid
nanoparticles are chemical carriers that can protect and transport the
genes to the targeted cells. They have lower transfection capacity
than viruses but are considered to be safer (non-immunogenic) and
are easier to produce. Polymers may be less efficient than lipid
carriers but are easier and cheaper to produce. They may become as
efficient as lipids if they are designed and prepared to fulfill their role
as RNA delivery system. Requirements for the nano carriers include
complexation with RNA (usually through ionic interactions),
protection of RNA from in-vivo degradation through antifouling
properties by the use of a hydrophilic polymer such as poly(ethylene
glycol) (PEG), reaching the targeted cells, and allowing the escape of
RNA from the endosome (acidic vacuole that traps foreign matter to
protect the cell) to the cytoplasm of the cell. Polymers made of
natural compounds may have improved bio-acceptance. Bile acids
are amphiphilic compounds in the digestive system for the
dissolution and digestion of fat, lipids, and vitamins, while
carbohydrates can bind to lectins on cells surfaces, favoring cell
recognition and targeting. Histidine is an amino acid with imidazole
group that may facilitate complexation with RNA and attract protons
in the endosome to build up osmotic pressure for the release of RNA.
We have already prepared star-shaped block copolymers via anionic
polymerization for the encapsulation of hydrophobic drugs as well as
the complexation of siRNA sequences. The thermosensitivity of the
PEG block caused the aggregation of the copolymers under
physiological conditions. Therefore, we seek to replace the PEG
block by a glycopolymer block. We choose to use RAFT
polymerization for the preparation of a series of copolymers made of
monomers containing bile acids, mannose and amines by varying the
chemical composition and morphology of the copolymers. Their
aggregation behavior in water, complexation with RNA and model
compounds, cytotoxicity and transfection efficiency are evaluated in
vitro and in vivo with the aim to be used as safe and effective gene
delivery system.
Role for monosaccharides in the nucleation inhibition and
transport of collagen for materials design
Cassandra Martin
The use and incorporation of type I collagen (COL) in biomaterials
and regenerative medicine has remained challenging due to COL s
ability to spontaneously polymerize at physiological pH in vitro. In
an in vivo environment, collagenous connective tissues are reliant
on constant self-repair to continuously function, and it has been
hypothesized that glycosaminoglycans transport soluble, neutralized
COL to these cellular restricted areas. We proposed that we could
utilize monosaccharides, the fundamental unit of
glycosaminoglycans, to regulate COL assembly in vitro to alleviate
the challenges associated with working with COL. To test this, we
explored the effects of the monosaccharides that populate

glycosaminoglycans of the extracellular matrix on collagen assembly
kinetics via turbidimetric assays. Results showed that the addition of
monosaccharides can delay COL polymerization and increase its
solubility by three orders of magnitude at neutral conditions â€” two
features that improve the utility of COL in in vitro applications. We
expanded on these findings and described the thermodynamic effects
of these monosaccharides on the growth phase of COL
polymerization by deriving van t Hoff plots. We used this data to
support an indirect mechanism for delayed COL assembly profiles
based on solvent ordering. We observed that the presence of
monosaccharides during COL fibril assembly neither altered the
substructure of the fibrils, nor dissociated a pre-existing fibrillar
network. Fluorescent-labeling studies illustrated that in the presence
of monosaccharide solutions, soluble COL maintains the functional
capacity to integrate into a pre-existing COL network. Finally, we
demonstrated a proof-ofconcept study which showed how the
presence of these sugars aided in the delivery of a high concentration
of neutralized monomeric COL into simple patterns without
disrupting COL structure formation. Overall, our findings support the
application of entropy-regulating systems like monosaccharides in
manipulating the dynamics of COL assembly to aid in biomaterials
design.
Chitosan biopolymer for sustainable and precision agriculture
Ramesh Raliya
Chitosan is the deacetylated chitin polymer extracted from
crustaceans is being explored for agri-input encapsulation and
chelation. Currently, most used agri-input such as fertilizer, pesticide,
insecticides and herbicides get lost to environment due to rapid
chemical conversion or poor use efficiency by the target organism.
Synthesis of chitosan nanoparticle by either encapsulating or
functionalization of the active ingredient can enhance bio-interaction
and thus the impacts. Due to nanoscale (1-100 nm) in size, the loaded
or functionalized particles having higher surface area to volume size
ratio than its bulk counterpart. Tuning of the coordination chemistry
properties can further add the value in biopolymer with respect to
sustained release and efficacy. In the present work, we report that
how nanoscale chitosan can be used for enhancing the crop nutrition
and as a bio stimulant for increase the crop productivity, plant
immunity and nutritional quality of the produce by agronomic
fortification.
Denaturation to expose protein reactive groups? Not so fast.
Chris Hunt
With strong demand for formaldehyde-free and bio-based wood
adhesives, soy flour with crosslinking agent now dominates the North
American interior plywood market. It has not expanded to other,
larger wood bonding markets because attaining the required strength
is cost prohibitive. Here we discuss how different denaturation
treatments applied to soy proteins result in wood bonds with widely
varying wet strength. There is a common statement in soy adhesive
literature that denatured proteins have higher wet strength because
denaturation exposes groups for reaction with the crosslinking agent.
Our data on a range of denatured soy proteins shows no correlation
between amine reactive groups on the surface (fluorescamine
reaction) and wet strength, even when an amine reactive crosslinking
agent (polyamidoamine epichlorohydrin, or PAE) was used in the
adhesive. The reasons for questioning this oftenquoted belief are
discussed in further detail, with an emphasis on protein structure and
how the structure is modified through (mostly heat-based) processes.
Multifunctional hydrogel based on gelatin methacryloyl/oxidized
dextran/Îµ
Jm Yang
Multidrug resistant bacteria infections frequently occur in wound care
due to the excessive use of antibiotics. It can cause scars formation,

wound closure delaying, multiple organ failure, and high mortality.
Here, a hydrogel with injectability, hemostasis, and antibacterial
activity was developed to prompt multidrug resistant bacteria
infected wound healing. The hydrogel composed of gelatin
methacryloyl (GelMA), oxidized dextran (ODex), Îµ-polylysine
(EPL), bacitracin, and formed through the Schiff base and UVinitiated crosslinking reaction. The hydrogel presents good flexibility
and rapid resilience due to its double network structure, and it can
prompt cells proliferation and migration. In particular, the hydrogel
has a broad spectrum in vitro antimicrobial activities against S.
aureus, E. coli, and
methicillin resistant S. aureus (MRSA), as well as disrupting E. coli
and MRSA biofilms. In vivo results demonstrated that the hydrogel
can prompt MRSA infected wound healing. The findings of this
study suggest that the presented hydrogel could enhance multidrug
resistant bacteria infected wounds healing, as well as mitigate
antimicrobial resistance.

study, we systematically investigated the Hofmeister effect on the
mechanics of protein and polysaccharide (mainly gelatin and
chitosan) based hydrogels with various microstructures. We found
that by simply soaking these hydrogels in solutions of different salts
in the Hofmeister series, their mechanical and rheological properties
would be greatly varied. The compressive fracture stress of finestranded protein hydrogels (e.g., gelatin gel) could be enhanced from
several hundred kPa to over 10 MPa into kosmotropic ion solution,
with the fracture strain increased from 80% to over 99%. The protein
hydrogels with particulate structures, however, were insensitive to
the either kosmotropic or chaotropic salts. The hydrophobic
interactions between fine-stranded protein chains were significantly
enhanced by kosmotropic salt which was the reason for the enhanced
mechanical strength. Similarly, the response of chitosanbased
hydrogels to the salt treatment were highly dependent on whether
they were prepared with chitosan dissolved in acid or base/urea
solvent, which provided gels with different microstructures.

Modification of kidney bean ( Phaseolus vulgaris L . ) protein
using combined treatments of pH-shift and ultrasound or heat
to improve emulsifying properties for industrial application.
Uyory Choe
Functional properties of proteins such as solubility, foaming, and
emulsifying properties are essential attributes for food applications.
However, plant proteins such as kidney bean proteins have limited
functionalities due to their packed structure. Therefore, to improve
functional properties and use them in food systems, modification is
required. As modification methods, pH-shift combined with
ultrasound or heat were applied to kidney bean protein (denoted as
pH-SU and pH-SH, respectively) and their structural characteristics,
functional properties, as well as interfacial properties were compared
to untreated and pH-shift treated kidney bean proteins (denoted as
control and pH-S, respectively). At the structural level, all three
treatments including pH-shift, pH-shift combined with ultrasound or
heat were able to change native trimers found in untreated proteins to
monomers. In addition, pH-SH induced aggregates. The total
sulfhydryl group contents decrease was observed upon treatment but
disulfide bond contents (SS) varied depending on the treatment that
the pH-S increased SS (18.60 Î_mol/g) but decreases were found in
pH-SU (17.15 Î_mol/g) and pH-SH (11.90 Î_mol/g) compared to the
control (17.32 Î_mol/g). Besides, pH-SH had the highest surface
hydrophobicity (H 0 ) followed by pH-SU, pH-S, and control. In
interfacial properties, all treatments increased diffusion rate, but pHSH showed the fastest diffusion among tested samples. Also, pH-SH
had the highest viscoelastic modulus (E), indicating strong
viscoelastic film formation. In functional properties, pH-SH had the
highest emulsifying activity index (EAI) of 23.9 m 2 /g followed by
pH-S (20.9 m 2 /g), pH-SU (19.0 m 2 /g), and control (8.2 m 2 /g).
Moreover, pH-SH showed a significantly higher emulsifying stability
index (ESI) of 60.7% compared to control (27.2%), pH-S (22.7%), or
pH-SU (22.1%). As results of emulsifying properties indicate, pH-SH
had superior emulsifying properties compared to others. This
significant improvement has been attributed to structural changes in
proteins, enhanced solubility, H 0 , fast diffusion rate, as well as
improved E. Findings in this study can serve as a basis for
understanding the relationship among structural, functional, and
interfacial properties of modified plant proteins, along with industrial
adaptation.

Breeding for Better Nutrients and Flavor for Freshly Consumed
Fruits and Vegetables

The Hofmeister effect on protein and polysaccharide-based
hydrogels
Yan Huang
Natural polymer based-hydrogels are widely used in biomedical and
soft electronic materials due to their biocompatibility and
degradability. These water-rich materials are often sensitive to the
external stimulation and changes of surrounding environment. In this

Flavor of cucumber fruit: a genetics perspective
Yiqun Weng
Cucumber is an important fruit vegetable crop and a favorite
component of healthy diet for many people around the globe.
Consumers appreciate fresh cucumbers for its unique flavor and
texture. Flavor perception of cucumber involves a combination of
smell (aroma), taste, and texture. Previous work has shown that the
fresh, green, melon-like smell of cucumber fruit is due mainly to C9
and C6 volatile organic compounds (VOCs) and their ratio. Major
taste attributes for cucumbers are bitterness, sweetness, and
astringency, which may be linked with accumulation of
cucurbitacins, sugars (e.g., fructose, glucose, and sucrose), or
phenolic compounds, respectively. Fruit firmness, crispness, and
juiciness contribute to fruit texture. Most flavor attributes seem to be
under the control of quantitative trait loci (QTL). In recent years,
significant progress has been made in our understanding on the
genetics and regulation of cucumber fruit bitterness, but studies on
the genetics of other flavor quality attributes like fruit firmness and
VOC contents in cucumber are sporadic. Overall, our understanding
of cucumber flavor-related traits is still limited. Past breeding efforts
to improve cucumber flavor is minimal. Consumer dissatisfaction on
cucumber flavor is high necessitating improvement of cucumber
flavor quality, which could be facilitated and accelerated with
modern molecular breeding technologies. In this talk, we will review
the literature summarizing our understanding on the genetic basis of
traits related with the smell, texture and taste of cucumber fruits. We
will also present results from our preliminary work on QTL mapping
in segregating populations for fruit flavor quality related traits
including aroma volatiles (C6 and C9 VOCs), fruit texture (fruit
firmness), acid (pH, total acids) and sugar contents.
Volatile aroma and texture of 379 cucumber progenies and the
impact of growing environment
Oyindamola Akinpelu
Cucumber ( Cucumis sativus L.) sensory quality is determined by its
texture, taste, and aroma. The sensory quality is influenced by
genotypes and growing environment. This study aimed to quantify
variation of volatiles and texture in 379 F3 cucumber progenies from
the same parents and investigate the effect of growing environment
(open field vs. greenhouse conditions). The volatile compounds were
analyzed using solid-phase microextraction gas chromatographymass spectroscopy (SPME-GC-MS). A total of 100-140 volatiles
were identified in the different progenies. Three most dominant
aroma-active compounds were hexenal, E-2nonenal, and (E, Z)-2,6nonadienal. Variation of volatile abundance (based on peak area)

between progenies was as high as 7.5, 5.3, and 4.3 folds for hexenal,
E-2-nonenal, (E,Z)-2,6nonadienal, respectively. Analysis of variance
between the open field replications and greenhouse progenies showed
significant difference for hexenal and (E, Z)-2,6-nonadienal (a=0.05),
but not for E-2-nonenal. The greenhouse cucumbers were 1.6 times
higher in hexenal and 1.1 times higher in (E, Z)-2,6 nonadienal in
volatile abundance, which indicated that the greenhouse progenies
had potentially more intense cucumber, green, melon-like aroma. In
addition, firmness was measured using a texture analyzer with a
shear blade probe which cut through 4mm cucumber slices. Firmness
values varied between 12.67N-47.35N among the progenies. The
open field F3 cucumbers had the firmness range of 17.18N - 47.35N
and average firmness of 28.34N, while the greenhouse F3 cucumbers
had firmness ranging 12.67N - 28.39N and average firmness of
19.16N. The open field cucumbers had higher firmness values and
wider variation while the greenhouse cucumbers had lower firmness
but exhibited higher uniformity. This study provides insight on
quantitative variation of aroma and texture traits in progenies and
optimal environmental conditions to achieve specific fruit qualities
for cucumber breeding programs.

crops, an assemblage of species with high economic value and health
benefits, but having high heterozygosity and frequent polyploidy.

Role of flavoromics in northern highbush blueberry (
Vaccinium corymbosum ) breeding
Michael Qian
Blueberries are originated from Canada and Northern United States.
The predominant cultivated species are Vaccinium corymbosum
Northern and Southern Highbush), Vaccinium ashei Southern
Rabbiteye ), and Vaccinium angustifolium (Lowbush or also called
"Wild blueberries"). Northern Highbush blueberry is the most planted
worldwide. Plant breeders have developed and enhanced the
consumer s favorable features of various cultivars of highbush
blueberries through natural selection and breeding programs.
Although sugars and acids are important flavor attributes and can be
modified through breeding, forecasting volatile aroma is more
challenging and rewarding. The impact of aroma on fruit quality
stimulates the need better to understand the complexity of blueberry
volatile organic compounds. Aroma-active compounds in blueberry
were identified using gas chromatography-olfactometry and mass
spectrometry (GC/O-MS). It was found ethyl 2/3methylbutanoate, ( Z
Biochemical and genetic approaches to improving tomato flavor )-3-hexenal, 1-octen-3-one, ( E )-3-hexenol, linalool, ( E,Z )-2,6quality
nonadienal, 2-methylbutanoic acid, ( E,E )-2,4-nonadienal, Î²
Denise Tieman
damascenone, geraniol, and vanillin. The volatile composition of 11
Commercially produced modern tomatoes have many desirable
blueberry cultivars and developing varieties were further studied,
agronomic traits such as shelf life, disease resistance and yield;
including the chiral enantiomer distribution. Heatmap with
however, consumers consider them less flavorful than most locally
hierarchical clustering dendrogram elucidated the three varieties
produced heirloom varieties. This flavor deficiency is due to a
ORUS 235-4, ORUS 235-3, and ORUS-10-1 were close together
cumulative loss of superior alleles affecting flavor volatiles while
with a high level of branch-chain esters and, in turn, close to Draper
breeding for other traits. The lack of breeder focus on the consumer
and Duke . However, they differed from the other cultivars, including
is largely due to the genetic complexity of the flavor phenotype as
Aurora , Bluecrop , Elliott , Legacy , Liberty, and ORUS-202-2.
well as a lack of a simple assay that can define consumer preferences. One-way ANOVA analysis demonstrated terpenoids varied most
Tomato flavor is a result of interactions between sugars, acids and
among cultivars. Also, the Pearson correlation showed terpenoids,
aroma volatiles, with volatile compounds giving the tomato fruit its
except eucalyptol, exhibited a strong positive correlation, especially
characteristic aroma and flavor. We have measured 68 potential
between linalool and Î±-terpineol. Enantiomer analysis revealed Sflavor-associated chemicals in over 550 tomato varieties, including
(+)linalool was dominant in blueberry, whereas the S-( )-Î±-terpineol
modern, heirloom and ancestral tomato accessions. Over 150 of these was slightly elevated than R-(+)-Î±-terpineol. This study provided a
varieties were evaluated by a large consumer panel for fruit flavor
detailed volatile composition database for unraveling the complex
quality traits including overall liking. This analysis permitted us to
genetics of the various blueberry flavor aspects to assist the breeding
determine which chemicals in the fruit correlate with consumer
purposes of new blueberry crops.
preferences. In addition, Genome Wide Association Studies (GWAS)
identified loci associated with altered levels of acids, sugars and
Flavoromics-based insights into effect of different rootstocks on
aroma volatiles. We have used marker-assisted breeding to introgress flavor quality of orange juices from HLB-affected trees
favorable loci from heirloom parents into modern tomato varieties.
Xin Liu
Introduction of several flavor loci into a modern tomato variety has
The bacterial disease Huanglongbing (HLB) has been causing large
resulted in improved flavor as assessed by consumers.
economic damage in the citrus industry worldwide. Aimed at
optimizing the scion/rootstock combination to improve HLB-affected
Breeding for a better-flavor strawberry
orange juice quality, flavoromics strategy was used to investigate the
Zhen Fan
relationship between flavor quality and chemical profiles of orange
Strawberry has been increasingly utilized as a model for Rosaceae
juices from HLB-affected scions grafted on six different rootstocks
fruit crops genomics and flavor research due to its short generation
(CH, Blue, 1804, FG, SW, and Volk). The consumer liking test was
time, wide cultivation, and high value. In the last decade, the UF
conducted by a panel to evaluate the overall liking and sensory
strawberry breeding program has made a huge effort to enhance the
attributes of different orange juices. The orange juice from rootstock
understanding of key chemicals influencing consumer liking and
CH showed the best flavor quality with highest sweetness, low
their genetic controls. We completed a large-scale consumer study.
sourness and bitterness, while orange juices from rootstock Volk and
Twenty volatiles were identified to either enhance sweetness or
FG fall behind in sensory quality. Flavoromics strategy was applied
consumer liking. Machine learning-based predictive models
to elucidate chemical compounds contributing to flavor perception.
including sugars, acids, and volatiles explained at least 25% more
Chemical profile analysis resulted in semi-quantification of 88
variation in sweetness and liking than models accounting for sugars
metabolites including 56 nonvolatile compounds and 32 volatile
and acids only. Meanwhile, a complementary descriptive panel study compounds using UHPLC-MS and GC-MS, respectively. Orange
allowed identification of volatiles modulating green, sour, astringent, juices from different rootstocks were discriminated on the basis of
overripe, woody and strawberry flavors. More recently, to facilitate
orthogonal projections to latent structures discriminant analysis
the discovery of favorable alleles for flavor genes in our germplasm, (OPLS-DA). Canonical correlation analysis indicated that sugar and
we built a multi-omics framework including volatile-GWAS, eQTL, sugar alcohols including raffinose, xylose, rhamnose, glucose,
a phased genome and a structure variant map. This approach to the
sorbitol, and myo-inositol presented strong contribution to sweetness,
genetic improvement of flavor is tailored to the characteristics of fruit and amino acids such as alanine, glutamic acid, proline, arginine,

serine, asparagine and aspartic acid were responsible for positive
flavor quality. Limonin, adenosine, and uridine made positive
contribution to bitterness. These results illustrated that rootstock CH
could improve orange juice flavor through enhancing accumulation
of amino acid, sugar, sugar alcohol, and flavonoid. Meanwhile,
KEGG pathway enrichment analysis demonstrated different
rootstocks could affect aminoacyl-tRNA biosynthesis, ABC
transporters, and monoterpenoid biosynthesis. In summary, rootstock
had the potential to improve juice quality from HLB-affected sweet
orange scion. This study provides view of investigating orange juices
flavor quality from HLB-affected scions grafted on different
rootstocks.

Fermentation flavors - a retrospect and a look forward
Glen Austin
Natural fermentation has played a major role in food flavor for
millennia. In this presentation we will review some fermented foods,
their flavors and the conditions and microbes that create them.
Particular biochemical pathways will be discussed with a view to
how these can be affected by fermentation conditions and nutrition,
and how new fermentation approaches may be employed in the
future.

Precision Sprouting Technology: Scaling the natural factory
within a grain to develop soluble whole grain sprouted flours to
Development of edamame (vegetable soybean) varieties to
replace highly processed / chemically modified ingredients
increase domestic production in the Mid-Atlantic region
Erhan Yildiz
Bo Zhang
What is the meaning of life? If you are a grain of rice! Arguably to
Edamame has quickly become the second largest soy-food consumed germinate and complete the circle of life. Sprouting is the first step of
in the U.S. (around 25,000 to 30,000 tons annually), but no less than a rice grain s amazing journey. There is a precise factory designed by
70% of edamame rely on imports. To reverse this condition,
nature within the grain. During germination a cocktail of enzymes are
stakeholders identified the need for improved varieties to overcome
synthesized and activated at the right time to produce precise
the main barriers including mechanical harvest, weed management
ingredients that meet the need of a growing grain of rice. It makes
and consumer acceptance. Therefore, the objective of this project is
you wonder what if we can leverage that natural factory within the
to breed new edamame varieties with better adaptation than
grain of rice; Replicate it at an industrial scale by mimicking the
commercial cultivars with exotic background, and improved
mechanisms within the grain; Create technologically beneficial
appearance and flavor. We evaluated eleven vegetable soybean
ingredients while maintaining the benefits of whole grain and
genotypes (including one commercial check, UA Kirksey) for
sprouting (creation of Vitamin A, and E as well as GABA);
differences in yield, pod size, and resistance to local insect, bacterial, Manufacture ingredients sustainably compared to highly processed
and fungal pressures in order to identify genotypes with the greatest
ingredients; Activate enzymes that help create highly soluble and yet
potential for use in commercial edamame production. Although there surface active wholegrain sprouted rice flours. Use such ingredients
were variations in average pod length (42.1 - 53.6 mm), width (10.9 - to encapsulate flavors and colors and replace highly processed,
12.7 mm), and thickness (6.29 - 7.34 mm) among the genotypes, only chemically modified alternatives. The answer to all of these questions
pod length showed statistical significance. In addition, genotype
is we can! This presentation will cover how precise spouting and
significantly affected fresh pod yield. The prevalence of specific
mashing can be used to create natural ingredients without any
insect pests varied by location and year and included soybean aphid, processing aid and additives. Show the linkage between the
potato leafhopper, Mexican bean beetle, as well as a complex of stink processing conditions and ingredient performance. Share spray
bugs and lepidopteran larvae. For each of these insect pests,
drying examples of various colors and flavors. Finally cover the
significant differences were observed. Some plant diseases observed stability of flavors and colors encapsulated with precision sprouting.
on the edamame genotypes included: downy mildew, bacterial
pustule, Fusarium pod rot, Cercospora blight and purple seed stain,
Esterase catalyzed biosynthesis of short-chain esters from
and damping off. Overall, VT Sweet showed particularly favorable
engineered E. coli
yield, and resilience to native pests compared to the commercial
Aditya Sarnaik
check, UA-Kirksey. They also had no significant difference for
With the advent of environmental safety policies and development of
overall-liking, sweetness intensity, taste, or texture, however, VT
sustainable industrialization practices, global research has been
Sweet has better aroma than UA Kirksey among all sensory traits.
geared towards the use of biodegradable solvents like esters from
Therefore, VT Sweet showed strong potential to increase the
renewable feedstocks. While majority of the biological esterification
availability of varieties that can be used for commercial edamame
studies involve the use of acyltransferase enzymes, exploring
production in the Mid-Atlantic region.
esterases for esterification would be advantageous in two ways; their
precursors can be synthesized in relatively high titers and is one step
Breeding for improved phytonutrient content in lettuce
short as compared to the acyltransferase pathway. To verify our
Renee Eriksen
approach, E. coli strains were constructed for the heterologous
Lettuce is among the most frequently eaten vegetables in the United
expression of four enzymes diacylglycerol transferase, ethanol-oStates, and it is one of the only vegetables that is always eaten fresh
acyltransferase, acetylxylan esterase, carbohydrate esterase) from
or uncooked. This makes lettuce an important source of the heat
Brettanomyces bruxellensis AWRI1499, yeast well known for its role
labile vitamins and phytonutrients for many Americans. Vitamin and in wine fermentation. However, the gene sequences for the selected
nutrient content of lettuce has been an important component of the
protein candidates were not completely curated in the GenBank.
USDA lettuce breeding program for many years, but that program
Bioinformatics analysis was performed to curate distinct
has recently expanded. Dietary fiber and polyphenol content are now gene/peptide sequences to replace inappropriate nucleotides based on
also targets for selection, however there are significant genotype-by- polynucleotide and/or polypeptide sequence homologies, followed by
environment interactions that affect these phytonutrient contents.
their codon optimization. Esterase A (EstA) from Pseudomonas
This presentation will discuss the major polyphenol compounds
aeruginosa was selected as a bacterial esterase. All the five sequences
identified in lettuce, their biosynthesis, and how environmental
were cloned in E. coli for ethyl lactate and ethyl acetate analysis.
interactions including biotic and abiotic stress affect their
Based on preliminary high-cell density fermentation (lab-scale) of
concentrations.
these five strains, two were selected for bioreactor optimizations,
SSL74 (possessing CE, Carbohydrate esterase) and SSL76
Extraction & Biotechnology: A Natural & Sustainable Future for (possessing EstA). Fedbatch fermentation at pH 7.0 exhibited 10
Flavors
mg/L ethyl lactate and 81 mg/L ethyl acetate by both SSL76 and

SSL74 strains, denoting comparable functionality of both the
esterases. Fed-batch fermentation at pH 6.0 with SSL76 showed
promising increasing in titers, 18.2 mg/L ethyl lactate and 225 mg/L
ethyl acetate. These are the highest reported ethyl lactate titers from
E. coli. Importantly, the study reveals commercial potential of these
underexplored esterases for industrial esterification reactions. They
can be foreseen as efficient candidates for in vivo as well as in vitro
enzyme catalysis at commercial scales.

of controlling asthma phenotypes in humans and murine models of
asthma.

Zebrafish model for natural product discovery
TinChung Leung
Ginger (Zingiber officinale) has been widely used as herb, no other
scientific literature documenting the potential of ginger to stimulate
hematopoiesis, the production of blood cells. We identified the
natural product ginger which can promote hematopoiesis in zebrafish
Biomass upgrading for solutions to end the natural vanillin
embryos. By using a chemically inducible hemolytic anemia model,
shortage
we showed that ginger extract and its active component 10-gingerol
Ian Klein
(10-G) can promote hematopoietic recovery in a process that is
Within the Flavors Industry, increasing consumer demand for natural mediated through bmp/small mothers against decapentaplegic ( smad
flavors and ingredients have aligned with corporate sustainability
) pathway. Using the phospholipase C gamma 1 ( plcÎ31 ) genetic
goals to create a marketplace ready for innovation. Spero Renewables mutant zebrafish which has defects in arterial development and
leverages a strong background in biomass upgrading to develop
hematopoietic stem/progenitor cells (HSPC) formation, we
innovative solutions for new routes to natural and sustainable flavors. demonstrated that ginger can induce scl/runx1 expression, and that
Spero s technology addresses one of the most pressing issues in the
rescued aortic hemogenic endothelium defect seen in plcg1 -/Flavor industry: a sustainable, cost-effective, and scalable solution to mutants and this effect is dependent on Bmp and Notch.
the natural vanillin shortage. Today, natural vanillin accounts for less Understanding the molecular mechanisms of HSPC development in
than 15% of the vanillin marketplace, with the high and volatile price vivo is critical for understanding HSPC expansion, which will have a
of natural vanillin restricting growth potential. Spero unlocks the key positive impact in regenerative medicine.
to US & EU natural vanillin with an innovative approach to produce
ferulic acid from agricultural crop residues. Recent progress and
Dietary phloretin and quercetin reduce plasma and tissue
methods will be discussed.
methylglyoxal and its glycation products in healthy mice treated
with methylglyoxal
Advancement of Application of Agricultural & Food Chemistry
Emilia Alfaro-Viquez
Award: Symposium honoring Shengmin Sang
Scavenging of methylglyoxal (MGO) using dietary polyphenols has
been proposed as one potential mechanism to prevent MGOMicrobiome as modified of cancer therapeutics
associated chronic diseases. The objective of this study is to
Christian Jobin
determine whether apple polyphenol phloretin can prevent the
Microbiota, particularly the intestinal bacteriome, plays a central role formation of MGOassociated advanced glycation end products
in host physiology and the composition and activity of this ecosystem (AGEs) and whether there is an additive effect of phloretin and other
is directly influenced by known cancer risk factors such as lifestyle,
dietary flavonoids, such as quercetin. Mice were administered AINdiet and inflammation. Although intestinal bacteriome has been
93G diet and 0.12% MGO in water (MGO) or AIN-93G diet plus
implicated in the development of various cancer type including
0.075% (0.075Ph), 0.15% (0.15Ph) dietary phloretin, 0.075%
colorectal cancer, hepatocarcinoma and pancreatic cancer,
(0.75Qu) dietary quercetin or a mix of 0.075% and 0.075% (0.075Phaccumulating evidence point to a role of microorganism in
0.075Qu) dietary phloretin and quercetin and 0.12% MGO in water
therapeutics. In this lecture, I will address the relationship between
for 5 weeks. The levels of MGO and AGEs in mouse plasma, liver,
bacteriome and the neutralizing TNFa antibody in controlling colitis- and kidney were quantitated using LC/MS. Our results showed that
associated colorectal cancer. In addition, I will show that specific
phloretin and quercetin supplementation for 5 weeks reduced plasma,
bacterial network is associated with therapeutic efficacy of immune
liver, and kidney MGO and AGEs levels in mice.&lt;div&gt;Further
check point inhibitor PD1 against non-small cell lung cancer
mechanistic studies demonstrated that phloretin and its metabolites
(NSCLC). These studies represent the first step toward understanding were able to directly trap MGO to generate the corresponding MGO
mechanisms by which microbiota influences therapeutic outcomes
conjugates and upregulate the expressions of the MGO detoxification
and shed light on how alteration of bacteriome could have significant enzymes. We did not see a clear additive effect between phloretin
benefit in cancer treatment.
and quercetin for the dose that we used in this study. Our results
suggest that intake of phloretin and quercetin-containing foods can
Targeting airway hyperresponsiveness and lung inflammation in scavenge MGO in vivo and prevent MGO-induced harmful effects on
asthma with derivatives of bioactive components of ginger
human health. &lt;/div&gt;
Charles Emala
Asthma is characterized by chronic inflammation, dysregulated
Let the farm be the pharmacy: Functional foods for chronic
antioxidant pathways, and airway smooth muscle hyperplasia and
disease prevention
hyperresponsiveness. For decades, therapies have relied on inhaled
Shengmin Sang
corticosteroids and b-agonists, yet nearly 40% of asthmatics have
Hippocrates s famous quote let food be thy medicine, and let
inadequate control of their symptoms leading many patients (70%) to medicine be thy food has never been more applicable than today. We
turn to complementary medicines like ginger to control their
are what we eat. It is the single most important thing we can control
symptoms. Purified gingerols and shogaols ( e.g . 6-shogaol) are
when it comes to our health. Many foods have been found to have a
recognized bioactive components of ginger which we have
potentially positive effect on health beyond basic nutrition. The
demonstrated modulate multiple components of the asthmatic
ultimate goal of the functional food field is to provide evidence-based
response including a reduction in inflammation, a relaxation of
medical foods that may help prevent or reverse chronic diseases or to
airway smooth muscle and modulation of anti-oxidant pathways.
improve the effectiveness of medical treatments. This lecture will
These primary components of ginger are extensively metabolized
share my two decades of research aimed at expanding knowledge
when taken orally. We are investigating whether these metabolites, as about the role of functional foods in disease prevention and treatment
well as metabolite-inspired novel derivatives, have enhanced potency and the current status and future directions of medical foods.
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Electrochemical assessment of coffee qualities
Christopher Hendon
It is difficult to assess the qualities of solvated coffee on a timescale
comparable to its rate of cooling and volatile loss. This is an
important challenge because the coffee industry relies on extractions
prepared using seemingly reproducible protocols. Yet, it has been
shown that the composition of coffee extracts can vary wildly with
minor fluctuations in brew parameters, making it difficult to predict
the composition of the beverage without drinking it. This talk details
the development of an electrochemical method to assess solvated
coffee compounds using a three-electrode electrochemical method,
performed using either commercial or homemade potentiostats. We
demonstrate that there is a well-defined relationship between total
dissolved solids (concentration of coffee material by mass) and
current passed at reducing potentials. We also show that our method
can discern differences in roast profile, origin, and random variation
during preparation.
Effects of flavor composition of performance of flavored shisha
tobaccos
John Lauterbach
In earlier studies on the generation of shisha emissions from
commercial flavored products, we found that products that contained
volatile flavors such as citrus oils and/or had half of the typical levels
of glycerol (VG) with propylene glycol (PG), began producing
aerosols at lower temperatures and had higher mass loss than did
similar shishas that did not contain volatile flavors and/or had half
the typical levels of VG replaced by PG. To confirm these findings
we started with two previously prepared samples of unflavored
shisha, one based on flue-cured (FC) tobacco and the other based on
dark air-cured (DAC) tobacco. The FC sample was 27/8/16/49
tobacco/water/sugar syrups/VG. The DAC sample was 26/10/15/48.
We then took 90 parts of each and added 10 parts flavor mixture. The
volatile flavor mixture was 90% mixed orange oils and 10% ethyl
butyrate. The nonvolatile flavor mixture was 30% benzyl alcohol,
31% peppermint oil, and 39% vanillin propylene glycol acetal. For
determination of mass loss on heating, 10 g of each flavored shisha
product was placed in the bowl of a large-size Hady E-Shisha
Smokepan that had been fitted with a Type K thermocouple and
covered with perforated BYO-brand foil. A Mya QT hookah was
used. After the instrumentation had been assembled, 12.5 VDC was
applied to the heater of the Hady device. When the voltage stabilized,
the heater was lowered over the foil and the 5-minute preheat period
started. At the end of the preheat period, puffing was started along
with recording of the bowl temperature, and the pH of the aerosol as
it was collected in a glassmouth with 10 mL water in the bottom of
the mouth. 180 3-s puffs with a puff interval of 20 second were taken
over the run. Puff volume was â‰ˆ 600 mL. The results were, in
part, unexpected. While the mass losses ranged between 31 and 35%,
the samples with the volatile flavors were not different from those
with the nonvolatile flavors. There are two possible explanations: 1)
citrus oil flavors are generally mixed with low boiling aliphatic
esters; and 2) the FC-base shisha was low in sugars compared with
the popular FC citrus flavors, that sometimes have less than 20%
tobacco, less VG, and higher levels of sugar syrups. As expected the
DAC-base shisha with nonvolatile flavors, had a higher final
temperature than its FC counterpart. LC analyses of the residues after
heating, the water in the glassmouth, and a methanol wash of the
glassmouth are in progress.
Fabrication of charged self-assembling patchy particles
templated with partially gelatinized starch

Peilong Li
Starch as a staple carbohydrate is frequently used as a thickener to
enhance food texture, and there is an increasing interest in studying
starch modification to improve the thickening ability in order to
reduce the dietary consumption of carbohydrate. The present work
prepared starchbased patchy particles using a bottom-up method
which physically grafted small amaranth starch granules (1 Î_m) onto
corn starch (&gt; 10 Î_m). After thermal treatment in aqueous
ethanol, starches were partially gelatinized; the hydrated swollen
starch granules were centrifuged and dehydrated, which stitched
particles together forming corona-shape patchy structure. Along with
the charge modification, the patchy starch exhibited negatively
charged core and positively charged patches. The particle interaction
allows them to trap more water thus enhancing the viscosity. The
patchiness was controlled by manipulating the ratio between the two
starches, and results showed that the viscosity was reduced by higher
patchiness. Additionally, with the same patchy area, a higher charge
density, though did not contributed to higher water-holding capacity,
was able to enhance the viscosity due to the stronger interaction. The
flocculation was quantified with image processing, and results
showed that the extreme pHs and the presence of salts inhibited
interaction by neutralizing charge thus impairing the slurry viscosity.
This is the first time that the concept of patchy particles has been
extended to food-grade ingredients with a facial and scalable method.
Investigating the early history of olive oil using environmentally
relevant replica experiments inspired by biofuels research
Rebecca Gerdes
Olive oil is one of the most famous and economically-important
Mediterranean products, yet tracing its ancient history is challenging:
because it is a liquid, visible olive oil deposits rarely survive in
archaeological settings. Archaeological organic residue analysis
provides insights into the uses of ancient pottery by recovering and
identifying molecular residues of organic products preserved in
pottery. While some molecular biomarkers persist despite long-term
environmental exposure in soils and sediments, plant oils like olive
oil are challenging to identify due to the oxidation and loss of
potentially diagnostic unsaturated fatty acids. Modern replica
experiments use accelerated thermal degradation techniques
(including cooking) and sometimes burial of pottery in an outdoor
environment to approximate lipid degradation and identify
biomarkers. However, thermal degradation (oxidation) at cooking
temperatures does not approximate lipid breakdown related to olive
oil storage. Furthermore, most environmental exposure experiments
have occurred in soils from temperate climates in northwestern
Europe or North America. Soil chemistry in the semi-arid
Mediterranean differs significantly from these regions; however,
access to climatologically-appropriate environmental exposure sites
can be limited. Controlled degradation experiments on biomass for
the production of renewable fuels inspired a new in-laboratory
experimental design to monitor the impacts of soil chemistry and
incubation temperature on the degradation of olive oil in pottery.
Modern ceramic pellets were incubated over the course of a year at
25 and 50 C in initially sterile soils from a temperate climate (New
York State) and a Mediterranean climate (Cyprus). Previous
experimentation and preliminary results from three months of
incubation suggested that temperature, the presence of ceramic, and
the presence of soil affected lipid yield and rate of oxidation. These
results suggest that the in-laboratory experimental design was a
viable and more geographicallyflexible alternative to thermallyinduced degradation or environmental exposure for modeling lipid
breakdown in ancient pottery.
Efficacy of filtration methods in removing peanut protein from
frying oil
Robert Beverly

Objectives: Allergens can be introduced into food due to cross
contact during manufacture, resulting in a potential food safety
hazard to consumers with food allergies. Deep frying is a common
food preparation method, and frying oil is often reused. While
filtration methods are utilized to regenerate the oil, it is unknown
how effectively such measures remove allergens. Methods: Before
evaluating the effectiveness of filtration, a method for allergen
extraction from oil was first validated by mixing peanut flour (50%
protein) into oil at 50 1,000 Âµg/mL and extracting with PBS,
sodium bicarbonate, or acetone. Concentrations of peanut protein
were determined by ELISA. Peanut flour was then mixed into oil at
1,000 Âµg/mL and heated for 0 10 min at 191 C. A portion of the oil
was filtered using filters of varying pore sizes (11 Âµm 2 mm).
Peanut protein was extracted, and concentrations were determined by
ELISA and compared to determine the effects of filtration and frying
time. Results: Acetone precipitation best extracted peanut protein
with recoveries of â‰¥ 100%. The three methods performed
similarly at 1,000 Âµg/mL peanut flour, but PBS and bicarbonate
extractions were less effective at lower peanut flour concentrations.
For the filtration studies, as pore size of the filters decreased, less
peanut protein was detected in frying oil. However, up to ~60% of
peanut protein was detected in oil filtered even at the smallest pore
size of 11 Âµm. The amount of detectable protein in oil decreased
with increased frying time, with &lt;10% detectable after 10 min.
Conclusions: Although some filtration treatments reduced peanut
protein levels, varying concentrations still remained in frying oil
which may result in allergen cross-contact in other foods prepared in
it. Since frying decreased the amount of peanut protein detectable by
ELISA, alternative methods are needed to determine whether these
proteins are still present.

three groups namely, boiled, blanched and raw. Qualitative analysis
was carried out to ascertain the phytochemicals present in the
samples. Quantitative analysis was also carried out to measure their
proximate, minerals and phytochemical compositions. Analysis of
variance was used to analyze the data and Duncan s multiple range
tests to determine significant difference at P &gt; 0.05. The results
showed that processing significantly affected the proximate, mineral
and phytochemical contents of the samples. The range of values for
proximate composition in the samples (raw, blanched and boiled
seeds) were: Carbohydrate (11.50-22.85 %), crude protein (7.008.75%), crude fibre (16.20-32.40%), Ether extract (38.1040.00%),
Ash (1.00-4.10%) and moisture (8.00-10.00%). The mineral contents
in the samples were: Potassium (21.750-50.250%), Sodium (19.80054.560%), Calcium (2.130-2.610%), Iron (0.450-4.720%), Zinc
(1.703-4.073%), Magnesium (0.292-0.703%), Manganese (1.4203.340%) and Copper (0.014-0.310%). Tannin, Coumarin, Saponin,
Flavonoid and Alkaloid were identified in the samples where Tannin
(5.24-11.20 mg/kg), Saponin (5.42-6.08 mg/kg), Flavonoid
(6.8013.20 mg/kg) and Alkaloid (6.40-7.62 mg/kg) were ascertained.
The results showed that processing changed the nutrient constituents
in the pulp of Raphia hookeri with boiling proven to be the best
processing method.

Identification of isopeptides between human tissue
transglutaminase and gluten peptides
Barbara Lexhaller
Celiac disease (CD) is one of the most frequent food
hypersensitivities affecting approximately 1 % of the global
population. CD is triggered by the ingestion of gluten from wheat,
rye or barley. Currently, a lifelong gluten-free diet is the only
possible therapy for this chronic inflammation of the small intestine.
Evaluating the quality of commercially spray-dried egg as
Intestinal tissue transglutaminase (TG2) plays a key role in the
nutritional supplement
complex pathogenesis of CD. It forms, inter alia, covalently linked
Philip Pirkwieser
complexes with gluten peptides, which induce the formation of
Regular consumption of hen eggs can help to prevent deficiencies of antibodies against these complexes. The binding sites of the gluten
essential nutrients, such as vitamin A and E or trace elements zinc
peptide-TG2 complexes consist of intermolecular N Îµ -(Î3and selenium, for vulnerable populations. This study focuses on
glutamyl)-lysine bonds, so-called isopeptides. The aim of this study
assessing the nutritional value of spray-dried egg, favored by its
is to identify the isopeptides between TG2 and gluten peptides from
producibility, storability and ease of addition to (complementary)
wheat, rye and barley by liquid chromatography-tandem mass
food. Using a wide range of analytical techniques, we recorded and
spectrometry (LC-MS/MS). The characterization of gluten proteins
compared the nutrient profiles of commercially produced pasteurized and the development of a two-component model with human TG2
whole eggs and their respective powder samples spray-dried at 160
and gluten proteins laid the basis for the analysis of biologically
C. Important nutrients that were not significantly affected by sprayformed isopeptides between gluten peptides and TG2. For this
drying include total fat content, several amino acids, Î±- + Î´purpose, gastrointestinal digestion of the gluten proteins was
tocopherol, lutein, zeaxanthin, essential trace elements and
simulated to obtain gluten peptides. To mimic the subsequent
cobalamin. The most notable losses were observed for unsaturated
modifications of the gluten peptides by TG2, the gluten peptides
fatty acids, particularly for linoleic (by 38.7%, from 4.11Â±0.45 to
were incubated with human TG2 in a second model simulating
2.52Â±0.75 g/100 g DM) and linolenic acid (by 60.8%, from
biological conditions. During this reaction, the gluten peptide-TG2
0.76Â±0.05 to 0.30Â±0.04 g/100 g DM). Despite recording
complexes were formed, which are linked via an isopeptide bond
significant retinol losses in two out of three batches, the overall low
between a glutamine residue of the gluten peptide and the lysine
reduction of 14.0% recommend spray-dried eggs as a valuable source residue of TG2. Subsequently, these complexes were hydrolyzed and
of vitamin A. Intake of egg powder corresponding to one medium
the resulting peptides and isopeptides were analyzed by various LCsized egg a day meets dietary reference values for children, e.g. by
MS/MS methods. A total of 29 isopeptides were identified in 14
100% for vitamin E, by 24% for retinol, by 61% for selenium and by biological hydrolysates of gluten protein types of wheat, rye and
22% for zinc. Even though a dry weight comparison favors
barley incubated with TG2. The exact localization of the binding
supplementation with pasteurized whole eggs, our results
sites within the gluten peptides were already successfully determined
demonstrate a high potential for spray-dried eggs as nutritional
by the non-targeted LC-MS/MS method for 18 isopeptides. These
supplement. However, the spray-drying process should be optimized binding sites were reconfirmed by Parallel Reaction Monitoring
towards higher retentions of unsaturated fatty acids and retinol.
(PRM) analysis and, in addition, nine more binding sites were
accurately determined by this analytical technique. Some of the
Effect of processing methods on the nutrient contents of Raphia identified isopeptides contain known CD-specific sequences, which
hookeri seed pulp
are related to the immune response of CD.
Rafat Arotayo
This research aimed at determining the effect of processing on the
Bioactive dipeptides in cured meats and its cardiovascular health
nutrient values of Raphia hookeri seeds, a highly nutritional,
relevance
medicinal and underutilized seed pulp. The seeds were separated into Fidel Toldra

There is a wide variety of peptides in cured meats with relevant
bioactivity like angiotensin I converting enzyme (ACE-I) inhibition,
among others. Depending on the type of processing, such meats may
experience a more or less intense hydrolysis of muscle proteins by
endogenous peptidases with the release of large amounts of diverse
bioactive peptides with different length. The purpose of this work
was to determine the presence of bioactive dipeptides in drycured
ham having ACE-I inhibitory activity with potential benefits for
cardiovascular health. Samples of Biceps femoris muscles were
excised from six 12 months processed dry-cured hams. Peptides were
extracted with 0.01% HCl and deproteinized with ethanol. Once
resuspended in water, peptides were fractionated by ultrafiltration
and those smaller than 3 kDa were freeze-dried before further
analysis. The LC-MS/MS analysis was performed using an Agilent
1260 Infinity LC (hydrophilic interaction liquid chromatography)
system coupled to a QQQ 6420 Triple Quad LC/MS (Agilent, CA)
with an ESI. ACE-I inhibitory activity was assayed by a fluorescent
method, 355 nm excitation and 405 nm emission wavelengths, using
Abz-Gly-p-nitro-Phe-Pro-OH at pH 8.3 as substrate. Several
bioactive dipeptides with different levels of ACE-I inhibitory activity
such as PA, AA, AW, GA, VG, EE, ES, DA, and DG were detected.
The most remarkable were AW, AA, VG and GA with IC 50 values
of 3.3, 110.8, 377.7, 516.9 Î_M, respectively. Dipeptides AW and
AA were tested in spontaneously hypertensive rats, resulting in a
decreased systolic blood pressure of 31.20 mmHg and 15.97,
respectively, after 8 h of ingestion (p&lt;0.01). Dipeptides AW and
AA have pI values of 3.66 and 3.69, respectively, and aliphatic
nature and therefore their intrinsic features may promote hydrophobic
interactions with ACE-I. In summary, muscle proteins are
extensively hydrolysed by endo- and exo-peptidases during the
processing of drycured meats resulting in the generation of dipeptides
with relevant angiotensin I-converting enzyme (ACE-I) inhibitory
activity that may benefit cardiovascular health.

and technologies Green Chemistry Alternative Protein Sources Food
Waste Utilization Agricultural and Food Bioproduct Utilization
Sustainability: Advances and Applications Food Security Synthetic
Biology Nanosensors & Wireless networks to improve yields
Valorization data integration and analysis, and social science to
identify the greatest systems-level opportunities for minimizing
resource inputs and waste and for maximizing crop productivity and
food utilization

Application of pulsed electric fields for the sustainable
valorization of slaughterhouse blood proteins: Impact of
treatment and pH on enzyme inactivation and bioactivity of
hemoglobin hydrolysates
Zain Sanchez-Reinoso
Slaughterhouse blood has been characterized as an unconventional
source of bioactive peptides. Particularly, antimicrobial and
antioxidant peptides derived from hemoglobin (protein of red blood
cells) have gained great interest in the meat industry since they could
be recycled to preserve the meat products under a circular economy
approach. However, their production by peptic hydrolysis usually
involves raising the pH to inactivate the enzyme, which can affect the
bioactivity of the peptides as well as increase the consumption of
chemical agents. Thus, this study aimed to evaluate the effect of
pulsed electric fields (PEF) and pH (3, 7, and 10) on the pepsin
inactivation and biological activities (antimicrobial and antioxidant)
of bovine (Hb-B) and porcine (Hb-P) hemoglobin hydrolysates. HbB and Hb-P solutions were hydrolyzed with pepsin for 3 h (37 C, pH
3.0) and treated with PEF (73 pulses, 23.8kV/cm, 90Hz) to inactivate
the enzyme. The hydrolysis degree was evaluated, which did not
show significant changes after PEF-inactivation of pepsin, whereas
the peptide population analysis by RP-UPLC-MS/MS showed some
changes in PEF-treated hydrolysates through the time, which
suggested a residual pepsin activity. PEF-treatment did not show a
significant impact on antimicrobial (antibacterial, antifungal, and
Sustainability & Greentech in Agriculture & Food
anti-yeast activities) and antioxidant activities (DPPH and ORAC).
However, higher pH fostered stronger anti-yeast activity ( R.
Sustainability and greentech in agriculture and food
mucilaginosa ) and DPPH scavenging capacity, whereas pH 7
Omowunmi Sadik
fostered the antifungal activity ( M. racemosus ). Besides, the antiThe Sustainability and Green Technology (SGT) subdivision seeks to yeast activity of pure Hb-B and Hb-P was demonstrated for the first
advance the chemistry enterprise and its practitioners to benefit the
time, which was observed at pH 3. PEF-treatment had an impact on
earth and its people by providing programming topics in sustainable
the enzymatic activity of pepsin, keeping a constant degree of
agriculture, sustainable food supplies, green processing technologies, hydrolysis and reducing variation in the peptide profile of the
innovative and economically viable chemical products, and
hydrolysates after PEF treatment without negatively affecting its
technologies. The most significant opportunities for sustainable
bioactivity. Thus, the use of PEF-treatment could be a suitable
development of agriculture will result from systems-level
alternative to conventional thermal and chemical methods of pepsin
optimization at the food-agriculture-green technology nexus. For
inactivation during the production of bioactive peptides from
example, nanosensors and wireless sensor networks can improve
hemoglobin, which could represent an improvement in the ecoyields and minimize inputs by optimizing agriculture. While research efficiency of this process.
communities surrounding the food-agriculture-green technology
nexus have independently made great strides in the last decade, less
Greener nano-catalyst for the degradation of forever chemical
attention has been given to identifying synergies between these
PFAS
communities and determining the role that sustainability can play in
Manavi Yadav
that process. This symposium focuses on emerging developments and Perfluoroalkyl substances (PFAS) are a class of chemical compounds
applications of sustainable chemistry for food security, green
with excellent chemical and thermal stability ascribed to the strong
agriculture, energy, water, agriculture, synthetic biology, systems
C-F bond. Owing to their outstanding physicochemical properties,
engineering, bio-products, by-product stream valorization, data
PFAS have been commercially used in several fields, including but
integration and analysis, and social science to identify the greatest
not limited to surfactants, repellents for dirt, water, and oil, lubricant
systems-level opportunities for minimizing resource inputs and
for machinery, medical products, and procedures, synthesis of
waste, and for maximizing crop productivity and food utilization.
pesticides, consumer products such as materials for food packaging,
The symposium will identify the scientific, engineering, and data
cookware, glass, clothing, carpets, electronics, and even personal
challenges that must be overcome to realize a sustainable foodcare products. However, these chemicals are highly persistent in
agriculture-green technology system. Members of ACS, in addition
nature, and bio-accumulate in the environment, including air, water,
to AGFD, should have an interest in this topic, including: AGRO,
soil, sediment, and plants, and are thus, often termed as forever
BIOT, CELL, TOXI, COLL, and ENVR Suggested Topics
chemicals. Besides this, their high mobility allows them to travel
Sustainable agriculture Sustainable food supplies Green processing
long distances from the primary source. In recent times, PFAS have
technologies Innovative and economically viable chemical products
been detected globally and identified in human bodies. The

toxicological and epidemiological studies have confirmed these
substances to possess adverse health effects associated with kidney
and testicular cancer, decreased fertility, liver disease, changes in
hormone functioning, high cholesterol, changes in the immune
system, thyroid problems, and adverse developmental effects. Even
though a plethora of methods has been employed so far for their
degradation, none of the methods has qualified for their complete
degradation. In the present work, we demonstrate the design and
development of a greener nano-catalyst that can degrade PFAS
effectively into innocuous products. The assynthesized nanomaterial
is characterized by transmission electron microscopy (TEM),
scanning electron microscopy (SEM), X-ray diffraction (XRD),
energy-dispersive X-Ray spectroscopy (EDS), Fourier transform
infrared spectroscopy (FT-IR), inductively coupled plasma (ICP).
The details of these findings will be presented therein.

a continuous culture. The specific growth rate (Âµmax) of P. putida
was calculated to determine the dilution rate of the continuous culture
for the next phase of this study. Inductively coupled plasma mass
spectrometry (ICP MS) and total organic carbon (TOC) analysis was
used to quantify MnONP and biomass production, respectively.
Biogenic MnONPs were purified with dilute hypochlorite to remove
residual bacteria biomass. The nanoparticles were then characterized
for their physicochemical properties including size, morphology, and
oxidation state using techniques such as scanning electron
microscopy (SEM), X-ray photoelectron spectroscopy (XPS), and
dynamic light scattering (DLS). This method was able to quantify
MnONP production and bacterial growth in preparation for a
continuous culture

Determination of lead concentration in Capsicum annuum
fruits
Marcos Vinicius Oliveira da Silva
The peppers of the genus Capsicum are one of the most cultivated
spices in the world.
They are sources of several compounds of economic interest, such as
carotenoids, capsaicinoids, flavonoids and vitamins. Currently, a
major problem in Agriculture is the contamination of soils by toxic
metals due to human activity, one of these contaminants is lead.
When lead is absorbed by plants, it can cause several problems, such
as reduced cell growth and inactivation of some enzymes, in addition
to its toxicity to humans if contaminated vegetables are consumed.
The goal of this work is to determine the concentration of lead in
fruits of a genotype of C. annuum (UENF 1381) at different stages
of maturation. Sowing was done in a polystyrene tray containing
vermiculite, one seed per cell. The seeds were irrigated with
deionized water until the appearance of definitive leaves. When they
reached 2 pairs of definitive leaves, the seedlings were transplanted
into 5 L plastic pots containing 4.5 L of sand and vermiculite, in a 2:1
ratio. Irrigation with nutrient solution plus cadmium (0.09 ppm),
cobalt (0.59 ppm), chromium (0.26 ppm), lithium (0.7 ppm) and lead
(20 ppm) was performed with 100 mL per application every 3 days.
The experiment was executed with a completely randomized
delineation. The flowers were marked at anthesis, and the fruits were
harvested at 30, 40, 50 and 60 days of maturation. They were
separated into pericarp, placenta + seed, lyophilized under reduced
pressure for 5 days and macerated with the aid of liquid nitrogen.
Then, they were digested in 10 mL of 65% nitric acid at 140 C for 2
h, being transferred to 25 mL volumetric flasks and completed with
deionized water. The samples were analyzed by inductively coupled
argon plasma atomic emission spectrometry (ICP-OES) and the data
were submitted to a comparison test of averages Tukey at 1% and 5%
probability. The obtained results show that there was no
accumulation of lead in pericarps with 30, 50 and 60 days of
maturation and in seeds plus placenta with 50 and 60 days of
maturation. Due to the fact that the fruits did not accumulate lead,
there may be the possibility of using C. annuum cultivars in the
phytoremediation of contaminated soils by lead, with use of the
production. Experiments to evaluate the mobility of this metal in this
genotype are being conducted, in order to also evaluate the capacity
of lead removal in the soil by the plant of C. annuum .
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In vitro models for the identification of flavor compounds
helping to control food intake
Veronika Somoza
Flavor compounds are important indicators of food quality: they not
only determine the sensory properties of our food and help to
determine its technological properties, but they may also serve as
indicators of its spoilage and its effects on our health. Health effects
are discussed above all for many plants and extracts thereof.
However, identification of biologically active constituents and
verification of their effect size, keeping in mind habitual dietary
intakes and potential toxicity, is often limited by in vitro screening
models not fully resembling in vivo conditions. Ideally, when
demonstrating mechanisms involved in potential health effects in in
vitro systems, all processes of absorption, transport, metabolic
conversion, and excretion should be considered as well as
toxicological effects. Since this is rarely the case, a combination of
cell culture studies keeping as many factors of the above in mind, and
addressing a multitude of cellular mechanisms involved in the health
outcome may provide adequate data to justify human intervention
studies for the conclusive proof of effect. We, here, present the
results of a 7-year research program, that was aimed at setting up in
vitro cell culture models to reveal mechanistic data that support the
initiation of human intervention studies for demonstrating the
satiating and appetite-stimulating effects of taste-active plant
constituents. With this approach, we identified nonivamide, capsaicin
analog present in chili pepper showing a pungency half as capsaicin,
as well cinnamyl isobutyrate, a cinnamon constituent, as a plant
constituent that reduces food intake, whereas homoeriodictyol, a
bittermasking compound present in the Eriodictyon californicum ,
was identified as an appetite-stimulating compound. For bitter-tasting
food constituents, i.e. the amino acid Larginine, an appetite-reducing
effect was demonstrated, to be mediated by bitter taste sensing
chemoreceptors localized in the oral cavity and in the stomach. The
here presented work provides a review of cell models suitable for the
identification of satiating and/or appetitestimulating flavor
compounds, in particular taste-active compounds which might help to
control food intake and to maintain a healthy body weight.

Extraction of biologically active compounds from bio-waste by
using environmentally friendly NADES solvents
Biosynthesis of MnOx nano and microparticles for food systems
Bartosz Tylkowski
Vinka Craver
Biologically active compounds, such as polyphenols, have become an
Manganese oxide nanoparticles (MnONPs) have been reported to
intense focus of research interest because of their perceived healthincrease the photosynthesis capacity in plants. Most studies have
beneficial effects. They occur in a variety of fruits, vegetables, nuts,
been performed using chemically synthesise nanoparticles, this study seeds, flowers, bark, beverages, and even some manufactured food,
focused on the biosynthesis of these particles. Pseudomonas putida , as a component of the natural ingredients used. They have been
a naturally occurring MnONP producing microorganism, was
reported to exhibit anticarcinogenic, anti- atherogenic, anti-ulcer,
cultured using a batch culture technique with the goal of performing
anti-thrombotic, anti-inflammatory,

immunomodulating, anti- microbial, vasodilatory, and analgesic
effects. Natural deep eutectic solvents (NADES) were first described
by in 2011 and they are able to fully address the requirements of
ideal solvents such as: non-volatile (reduced air pollution),
nonflammable (process safety), stable (easier recycling and reuse),
biodegradable, non-toxic, inexpensive and based on renewable
sources. NADES fully represent green chemistry principles. Thus,
they have been considerate as a new generation of chemicals with
potential uses in various industrial fields. Indeed, as environmentally
friendly solvents, they have been allowed by US Food and Drug
Administration to be used in food, cosmetic and pharmaceutical
formulations. In this paper we present the study on polyphenols
extraction by different NADES mixtures from onion bio-wastes.
Physico-chemical properties (such as viscosity, pH, density) of 10
different NADES mixtures have been investigated and their influence
on BACs extraction yield will be discussed. Moreover, effect of
ultrasound treatment on the extraction efficiency will be presented.

performance of the bacterial biofilm from the stainless-steel surfaces
compared to the cotton swabs. These results illustrate the role of
modified swabs in enhancing the sampling of bacteria from contact
surfaces and their potential impact on improved monitoring of
microbial contamination and verification of surface sanitization.

Protocol for the rapid detection of salmonella by using antibody
functionalized immunomagnetic iron oxide nanoparticles
Bilal Javed
Rapid detection of pathogens by using functionalized nanoparticles
coupled with antibodies provides advantages to detect bacterial
pathogens in food and drinking water samples. The study was aimed
to develop an immuno-analytical assay to detect Salmonella by using
magnetic iron oxide nanoparticles (IONPs) conjugated with the
mouse anti-salmonella enteritidis LPS antibody. The IONPs were
synthesized by reducing iron chloride and stabilized by using
trisodium citrate. The morphophysical analysis of nanoparticles by
using the TEM technique manifested that the nanoparticles are
Molecular docking studies of Camu-Camu ( Myrciaria dubia )
spherical and exist in the size range of 10-15 nm. A Williamson-Hall
fruit bioactive compounds
plot analysis of the XRD peaks gave a crystallite size of 9.9 nm. The
Juliana MarÃ–a GarcÃ–a-ChacÃ3n
magnetization of IONPs was recorded as 61 Am 2 kg -1 at 1 T by
In the last decade, the food industry and consumers are more
performing the vibrating-sample magnetometer analysis. Magnetic
interested in the development, production, and consumption of noniron oxide nanoparticles were carbodiimide conjugated to mouse
conventional food products that fulfill health claims. Additionally,
antibody (8209-5349) by using N-Hydroxysuccinimide (NHS) and 1lifestyle diseases ( e.g . hypertension, obesity, and/or diabetes) were
Ethyl-3-(3-dimethyl aminopropyl) carbodiimide (EDC) at room
the most significant comorbidities during SARS-CoV-2 Pandemia.
temperature. Size distribution analysis of IONPs, EDC-NHS
Thus, edible products enriched with health-promoting ingredients are associated IONPs and carbodiimide antibody conjugated
desirable foods to prevent those diseases and enhance the immune
nanoparticles showed a gradual increase in the hydrodynamic
system. Camu-camu ( Myrciaria dubia (Kunth)McVaugh) is a
diameter of IONPs after their conjugation with NHS, EDC, mouse
tropical fruit belonging to the Myrtaceae family that occurs in
antibodies, and finally with the bacterial pathogens. A magnet was
flooded areas throughout the Amazon region from Brazil, Peru,
used to sequester the Salmonella conjugated immuno-functionalized
Colombia, and Venezuela. It has been recognized by the high amount nanoparticles from water samples. Confocal microscopic images of
of vitamin C ( ca . 4 g ascorbic acid/100 g), phenolic compounds,
Salmonella conjugated immuno-functionalized IONPs showed the
ellagitannins, and anthocyanins, among others. The
association of immuno-magnetic nanoparticles with Salmonella. The
antihyperglycemic activity potential of malic acid derivatives was
findings of the current study confirm the potential of immunostudied by molecular docking experiments, with the aim to increase
functionalized IONPs to separate and detect Salmonella successfully
the knowledge of this activity in Myrciaria dubia fruit. For this
from contaminated samples.
purpose, a consensus approach was implemented using the scores
obtained from five docking programs with different scoring bases
Using surface immobilized DNAzymes for the identification of
(i.e., Molegro, LibDock, CDocker, Autodock/Vina, and PLP) to rank foodborne pathogens
the test compounds as binders of the active site of Î±-glucosidase and Shadman Khan
Î±-amylase. After this ranking, substitutiondependent behavior was
Foodborne pathogens continue to detrimentally effect human health,
observed. Results allow considering this fruit as raw material for the with hundreds of millions of individuals suffering from related
development of functional foods.
illnesses each year. Associated economic implications are substantial
when accounting for both the cost of treating affected individuals and
Scalable functional cationic swabs for improved pathogenic
managing food-related outbreaks through laboratory testing and
microbes sampling from food contact surfaces
product recalls. Societal reliance on predetermined expiry dates
Ahmed El-Moghazy
represents a key contributor to the frequency of such outbreaks.
Swabbing is the most common technique used for monitoring
These dates provide no consideration towards contamination and
pathogen contamination on surfaces, determining the sufficiency of
predict expiry with limited accuracy, resulting in the consumption of
the cleaning performance and ensuring the safety of the finished food spoiled food and the disposal of edible products. Existing real-time
product. Therefore, the development of swabbing materials is needed measures for the assessment of food quality are laborious, expensive
to enhance the swab efficiency and ease of use in the food-processing or offer poor detection sensitivity, which limits their real-world
factory. Functionalized cotton swab was developed based on cationic applicability. The overarching prerequisite for packaging to be
functionalization for improving the sampling of pathogens from
opened further limits these technologies, as individual product
surfaces relying on the robust positive charge of the modified swabs
monitoring becomes impossible. We present a detection platform
to capture the pathogen through electrostatic interaction. The
centered upon the covalent immobilization of highly specific RNAdeveloped swab was fabricated using UVinduced grafting of cationic cleaving fluorescent deoxyribozymes (RFDs) onto food packaging
monomer (2-(methacryloyloxy)ethyl trimethylammonium chloride,
materials for the real-time detection of foodborne pathogens. When
METAC) onto the regular cotton swabs. The prepared cationic cotton exposed to their bacterial target, RFDs emit a fluorescence signal that
swabs displayed a persistent positive charge regardless of the pH
can be tracked using a handheld fluorescence reader. By
conditions. Compared with the regular cotton swab, the cationic
functionalizing food packaging materials through plasma treatment,
swabs demonstrated 150 to 200 % enhancement in the swab
suitable crosslinkers can be used to bind amine modified DNAzymes
performance for both the Gram-positive and Gram-negative bacteria onto the bulk wrap material. Carbon dioxide plasma paired with
under any sampling conditions, respectively. Furthermore, the
carbodiimide chemistry and oxygen plasma paired with epoxy
cationic cotton swabs showed at least 4-fold increase in the sampling chemistry represent two approaches with strong applicability within

this platform. Pairing such chemistries with contact printing
approaches that can effectively deposit DNAcrosslinker inks onto the
desired substrate presents a method with strong commercial potential.
Additionally, by using transparent food packaging materials,
fluorescence readings may be captured without the need to open
packaging. By multiplexing several different RFDs labelled with a
diverse range of fluorophores, we aim to implement a food quality
barcode that would allow for the real-time detection of several
pathogens often responsible for foodborne illnesses.
Ice recrystallization inhibition activity in bile salts
Tao Wu
Ice recrystallization inhibitors are novel cryoprotective agents that
can reduce the freezing damage of cells, tissues, and organs in
cryopreservation. To date, ice recrystallization inhibition (IRI)
activity has been found on antifreeze (glyco)proteins, polymers,
nanomaterials, and a limited number of chemically synthesized small
molecules. This paper reports a considerable IRI activity on a group
of small biological molecules - bile salts. The IRI activity increases
as the number of hydroxyl groups decreases in bile salts. Among
sodium cholate (NaC), sodium deoxycholate (NaDC), sodium
chenodeoxycholate (NaCC), and sodium lithocholate (NaLC), the
least hydrophilic NaLC at a concentration of 25 mM completely
blocked the ice growth in phosphate-buffered saline (PBS) under test
conditions. The IRI activity of bile salts was not related to viscosity
or gelation. No IRI activity was found below the critical micelle
concentration. The IRI activity was independent of formation of
liquid crystals. The findings here indicate that small biological
molecules can be new candidates as ice recrystallization inhibitors.

Discovery of thermostable affinity agents targeting ASFV for
surveillance test development
Huan Jia
ASFV (African Swine Fever Virus) is the causative agent of African
swine fever (ASF) with nearly 100% mortality rate in domestic and
wild pigs. Endemics of ASFV have happened in multiple regions
including sub-Saharan Africa, Italian Mediterranean of Sardinia,
parts of Eastern Europe and China. Pork production was estimated to
decrease by at least 15% when major ASFV outbreaks occurred,
affecting maintenance of a stable international supply chain of pork
which is consumed in quantities of more than 110 million metric tons
every year worldwide. Currently, only one experimental vaccine
ASFV-G-Î I177L has been reported to be able to induce protection
against the ASFV Georgia isolate and no treatment is available.
Therefore, to facilitate prevention in transmission, fast and easily
accessible diagnostic tests are essential. To date, the available
detection methods for ASFV include viral gen

Effective and rugged analysis of glyphosate and metabolites in
Tenebrio molitor larva (mealworms) using liquid
chromatography tandem mass spectrometry
Leesun Kim
In recent years , Tenebrio molitor larva (mealworms) has drawn
attention as food and feed protein sources. Wheat bran, which may be
potentionally contaminated with glyphosate is common feed for the
larva. To set up food safe standards, an effective and rugged
analytical method for glyphosate, aminomethylphosphonic acid, and
their metabolites including 3methylphosphinico-propionic acid in
mealworms was optimized using liquid chromatography tandem
Determination of glyphosate and AMPA in oat
mass spectrometry. An anionic polar pesticide column was applied
flour using ion chromatography-mass
because of its high suitability for glyphosate. Water acidified with
spectrometry
formic acid and acetonitrile were applied to extract the target analytes
Jingli Hu
without contribution from various fatty and pigment interferences
Glyphosate is widely used for weed control in cultivated and
derived from brownish insects. Seven different clean-up procedures
uncultivated areas. There are concerns about its potential adverse
((1) 50 mg C18 (2) 20 mg C18/Z-sep (3) PRiME hydrophiliceffects on human health such as its potential carcinogenicity. The
lipophilic balance (HLB) cartridge (4) 75 mg Z-sep, (5) 75 mg
bacteria in soil break down glyphosate into aminomethylphosphonic Zsep+, (6) EMR-lipid cartridge, and (7) 50 mg ENVI-Carb) were
acid (AMPA), which may also be toxic to humans. Due to its
investigated. Due to its availability and cost-effectiveness, PRiME
widespread use, trace amounts of glyphosate residues may be found
HLB was chosen for purification of the extract. The recoveries of the
in various fruits, vegetables, and cereals. The United States
target analytes were ranged from 86 to 96% with less than 20%
Environmental Protection Agency (EPA) set the maximum amount of relative standard deviations. Therefore, this simple and effective
glyphosate at 30 mg/kg for oats. Determining glyphosate and AMPA method can be used for glyphosate and its metabolites in other edible
is challenging due to their high polarity, low volatility, and lack of a
insects or high-fat samples.
chromophore. Glyphosate can be determined in food products by
HPLC or GC. However, those methods require tedious and timeWhat s that fishy smell in roasted coffee : Fishy aroma in coffee
consuming derivatization. Ion chromatography with mass
leads to unexpected high levels of trimethylamine detection
spectrometry (IC-MS) is more suitable for glyphosate determinations Joshua Zyzak
because these pesticides and their metabolites are ionic. As a result, a Research in our lab regarding coffee aroma led to the surprising
direct analysis, i.e. no derivatization, is possible. An IC system
detection and identification of trimethylamine in coffee by gas
coupled to an economical and simple-to-use single quadrupole mass
chromatography-olfactometry (GC-O) analysis. Interestingly, we
spectrometer can be used to screen for the presence of ionic
were not able to find any publications relating to neither
pesticides. Anion exchange chromatography using eluent generation trimethylamine in coffee nor quantitation of this compound in
and suppressed conductivity detection provides chromatographic
different coffee beverages. Therefore, we began a project on
selectivity, analytes in the ionic form, and compatibility with MS.
developing a method for quantitation of trimethylamine in roasted
Electrospray ionization (ESI) is used to introduce the liquid IC
coffee. We performed analysis on a variety of different brands and
stream (after suppression) as a fine spray into the MS source. The
roasted character. Our results indicated that trimethylamine is in the
HESI-II probe improves the ESI interface by allowing the use of high parts per million (ppm) level and that the degree of roast appears to
temperatures and voltage to deliver better desolvation and enhanced
play a factor in the level of trimethylamine within coffee. This
sensitivity; thus, a make-up solvent is not needed. An IC-MS method presentation will discuss the method development for trimethylamine
was developed to simultaneously determine glyphosate and AMPA in and provide information on levels of trimethylamine within a variety
oat flour. Using our method, oat flour sample extracts were directly
of different brands and degree of roast.
injected for analysis and chromatographic separation was achieved in
30 min. The mass spectrometer was operated in selected ion
Spencer Award: Symposium in honor of Dr. H.N. Cheng
monitoring (SIM) mode, allowing minimum sample cleanup and
ensuring sensitive and selective quantification.

Modified sophorolipids: a versatile family of molecules for
emulsification and bioactivity
Richard Gross
Sophorolipids are glycolipids produced by bioconversion of a wide
range of renewable feedstocks normally consisting of a source of
mixtures of sugars and lipids. They combine green chemistry and a
lower carbon footprint while proving safe to the environment.
Sophorolipids are fully biodegradable and to have a low acute
toxicity. Furthermore, they can be produced in volumetric yields of
about 200 g/L. Our laboratory has focused on modification or
molecular editing of sophorolipids (SLs) to tailor their properties for
a wide range of applications. The methods used such as esterification
of the sophorolipid carboxylic acid are readily scalable and result in
improvements in their cost-performance. This presentation will
describe methods used for SL modification and correlations between
sophorolipid structure-function. Included in that discussion will be
characterization of how the ester moiety of SL-ester derivatives
influences their critical micelle concentrations, minimum surface
tensions, emulsification properties with important oil phases and
antimicrobial activity.

expand the utility of vegetable oils by derivatizing them. An
environmentally friendly water-based pathway to form the amine or
azide derivatives of soybean oil and fatty esters will be discussed.
Only a small amount of an ionic liquid is needed as a catalyst to
achieve high yields. The method of derivatization is cheap, easy, and
environmentally friendly. Note that the reaction discussed in this talk
has not been previously reported. Thus, there should be a lot of
potential in this new (and green) reaction. We have been targeting
three application areas: a) Lubricating oils - this technology can
improve their oxidative stability by grafting an appropriate aromatic
moiety onto the triglyceride. b) Personal care - we can graft specific
active ingredients onto vegetable oils. c) Pharmaceuticals - Perhaps
this technology enables drug molecules to be grafted onto vegetable
oils for targeted delivery or topical use (e.g., on the skin).

Applications and structural characteristics of green agrobased biopolymers for contaminant remediation
Michael Appell
Agriculturally derived biopolymers are important tools for the
remediation of contaminants found in food, feed, and the water
supply. In this research, several synthetic strategies were employed to
Sustainable polyethers and polyesters containing eugenol
create cross-linked biopolymers economically and safely from
moieties
agricultural feedstocks to develop value-added bioproducts.
Massoud Miri
Crosslinked polysaccharides and biochar materials were
Eugenol or p-allyl-2-methoxyphenol is a renewable compound and a characterized by Infrared and Raman spectroscopy to confirm the
major ingredient in clove oil. In this work, we investigated different
chemical structure. The adsorption properties of crosslinked
synthetic routes to incorporate eugenol into aliphatic-aromatic
polysaccharide materials to remove selected mycotoxins, phenolic
polyethers and polyesters, and purely aromatic polyesters. To prepare contaminants, and dyes were evaluated using equilibrium binding
some monomers we applied ether syntheses. The availability of
assays. The binding efficacy and capacity of the water-insoluble
eugenol s terminal double bond makes it suitable for thiol-ene click
materials for the contaminants was pHdependent and influenced by
reactions, which we carried out in several pathways. By applying
the functional groups of the contaminants. The materials demonstrate
various comonomers different polymer structures could be obtained. promises to remove mycotoxins, pigments, and other pollutants from
In another approach, we synthesized eugenol bearing polyesters by
agricultural commodities and ecosystems.
acetolysis and obtained semicrystalline polyesters. The thermal
properties and some molecular weight properties of the polymers will Oat by-products: successes from the past
be presented. The advantages and drawbacks of the different reaction Michael Morello
routes will be highlighted.
Utilization of natural resources has been a research focus for this year
s Kenneth A. Spencer awardee: H.N. Cheng. To help celebrate Dr.
Modified HM-Pectin with enhanced gelling ability
Cheng s research emphasis on extending and sustainably using
Qu-Ming Gu
natural resources, this presentation will provide a retrospective of
Pectin is a sustainable natural polymer extracted from cell walls of
some of the extended uses of oats and oat by-products. This brief
many higher plants, e.g., apples, oranges and grapefruits, and
overview will highlight the historic use of oat hulls as feedstock for
comprises a linear copolymer of galacturonic acid and methyl
furfural production, oat components used in personal care products,
galacturonate. There has been interest in enhancing the gelling
and investigations into the use of finely ground oat flour as an
property of pectin via balancing the ratio of the methyl ester and
antioxidant. This presentation will also discuss how H.N. Cheng has
carboxylic acid or through derivatization of the polymer to introduce been an ACS thought leader in the areas of international
different functionalities. We conducted detailed investigations to
collaboration, entrepreneurship, and chemistry s new and emerging
modify pectin enzymatically to enhance its gelling ability (1) by
frontiers.
covalent linkage of Î±-amino group of basic amino acids to the pectin
backbone via papain-assisted amidation of the methyl ester and (2)
Agro-based raw materials as green product platforms
by pectinesterase-catalyzed hydrolysis of methyl ester bond in the
H.N. Cheng
presence of milk protein, sugar and calcium chloride. In the former
I truly appreciate the opportunity to give the award lecture at the
case, we successfully modified high methoxy (HM) pectin using a
Spencer Award symposium. For a long time, I have been using agrobasic amino acid such as lysine or arginine with the assistance of
based raw materials to develop new products, processes, and
protease papain. The modified pectin formed a gel structure at 2%
applications. In this talk, I shall provide an overview of my work in
pectin concentration. In the latter investigation, HM-pectin was
this area. For convenience, this can be grouped in four categories: 1)
converted in situ to low methoxy pectin in milk or yoghurt by pectin Novel technologies for agro-based materials. A range of natural raw
methyl esterase (PME) under mild conditions, and the gel was
materials have been studied, using different strategies to produce
formed due to the crosslinking of the pectin by the calcium. This
specific products. For example, polysaccharides, proteins, and
presentation will include appropriate analyses and a discussion of
triglycerides have been modified or formulated into blends and
gelling mechanisms involved with these reactions.
composites. Agricultural byproducts (like wheat straw, barley straw,
rice hull, cotton gin trash, and cottonseed hull) have been converted
Industrial applications of vegetable oil
to valueadded materials. 2) Novel methodologies for biocatalysis.
Atanu Biswas
Quite a few enzyme-catalyzed reactions have been devised. For
Vegetable oils are edible and inexpensive, but for many applications example, new derivatives of cellulose and guar gum have been made,
they don t have the optimal industrial end-use properties. We can
which complement (and extend) the existing cellulosic and guar

derivatives. 3) Green processing and conversion. These include the
use of microwave to decrease reaction time, Lewis acids that catalyze
the acylation of cellulose, biocatalysts to clean up hazardous
industrial byproducts, and natural deep eutectic solvents for
extractions. 4) Novel analytical methodologies for the NMR analyses
of agro-related materials, e.g., new methods for spectral prediction,
statistical models to elucidate complex spectra, computer modeling,
and compositional heterogeneity in polysaccharides. For illustration,
selected projects will be highlighted during this presentation. I am
most thankful to all my collaborators over the years for their
camaraderie and to my employers for their support.

packaging applications. Alginate-graphene oxideilmenite nanohybrid
coating has minimized weight loss and firmness of bananas while
electrical nose results ensured the proper fruit ripening during 9 days
of ambient storage. This study demonstrated the antimicrobial ability
of the graphene oxide-ilmenite nanohybrid and the potential of use of
ilmenite derived samples as a food preservative material.

Sustainable nanomaterials for adsorptive removal of
contaminants from food and beverages.
Michael Appell
Sorbents and binders are essential vehicles to reduce exposure to
toxin-contaminated agricultural commodities and water used in
Sustainability & Greentech in Agriculture & Food
agricultural production. Functionalized nanoporous and nanohybrid
materials are crucial components in a wide variety of applications
Development of anti-inflammatory probiotic Limosilactobacillus used in agriculture, including controlled release, adsorption, and
reuteri EFEL6901 as kimchi starter: In vitro and In vivo
sensing materials. These materials are of recent interest due to their
evidence
low-cost, mass production, and unique properties associated with
Namsoo Han
their increased functionality within a small footprint. Furthermore,
The use of probiotic starters can improve the sensory and healthnanopores in these channels can be designed to bind and remove
promoting properties of fermented foods. In this study, we developed specific contaminants selectively. A series of functionalized
an anti-inflammatory probiotic starter, Limosilactobacillus reuteri
nanoporous biopolymers were synthesized and evaluated to bind
EFEL6901, for use in kimchi fermentation. The EFEL6901 strain
toxins produced by fungi. Scanning Electron Microscopy
was safe for use in foods and was stable under human gastrointestinal characterized the micropore structure, and the chemical composition
conditions. In in vitro experiments, EFEL6901 cells adhered well to was investigated with Raman and Infrared spectroscopy. The
colonic epithelial cells and decreased nitric oxide production in
nanoporous materials exhibited binding efficacy for the mycotoxins
lipopolysaccharide-induced macrophages. In in vivo experiments,
ochratoxin A, patulin, zearalenone, and citrinin. The Freundlich and
oral administration of EFEL6901 to DSS-induced colitis mice models Langmuir isotherm analysis indicated that binding affinity and
significantly alleviated the observed colitis symptoms, prevented
capacity were related to micropore size and surface area. Through
body weight loss, lowered the disease activity index score, and
selective functionalization, selective molecular recognition
prevented colon length shortening. Analysis of these results indicated nanoporous materials can be prepared.
that EFEL6901 played a probiotic role by preventing the
overproduction of pro-inflammatory cytokines, improving gut barrier Development of new/improved gelling properties from plant
function, and up-regulating the concentrations of short-chain fatty
proteins for food texturization
acids. In addition, EFEL6901 made a fast growth in a simulated
Lingyun Chen
kimchi juice and it synthesized similar amounts of metabolites in
Gelation is one of the most important functional properties of
nabak-kimchi comparable to a commercial kimchi. This study
proteins as it provides texture and structure in foods. Plant proteins
demonstrates that EFEL6901 can be used as a suitable kimchi starter are normally considered inferior to animal proteins in terms of
to promote gut health and product quality.
gelling properties. Gelatin, egg white and whey proteins are widely
used as gelling agents in the food industry, particularly in meat and
Functional alginate-TiO 2 -graphene oxide nanohybrids to
dairy based systems. With the recent surge in interest and demand led
minimize post-harvest loss of fruits and vegetables under visible
by sustainability and other reasons, plant-based food products have
light
taken a center stage in product innovation and research in food area.
Piyumi Kodithuwakku
This trend has spurred academic and industrial communities to
Tailoring semiconductors with Graphene Oxide is one of the
explored towards diversified plant protein sources, and the
effective ways to enhance photocatalytic activity under visible light. opportunity of developing gelling ingredients of plant origin,
In this study, beach sand obtained from Lanka Mineral
replacing animal protein based gels. This presentation will introduce
Sand Ltd was magnetically separated and it was modified with
the recent research efforts in our group to develop gelling properties
graphene oxide in the Monowave 300 microwave reactor.
from plant protein sources (e.g. pea, lentil and oat). The structural
Photocatalytic activity and antimicrobial activity of the nanohybrid
design approaches and novel technologies that have potential to
photocatalyst were tested by using Methylene blue and Escherichia
increase gel performances prepared from plant proteins will be
coli respectively under visible light. Finally, food coating was
highlighted. The gel rheological properties and mechanical strength
prepared by incorporating alginate with prepared nanohybrid to
as impacted by the protein composition, conformation and
enhance the shelf life of bananas. SEM, TEM microscopy images and aggregation will be discussed. In addition, the application potentials
Raman spectroscopy results confirm the successful incorporation of
of plant protein based gels in food formulations will be illustrated.
graphene oxide with ilmenite samples. The interlayer distances
observed along (104) and (110) plane directions in TEM were 0.276 Antifungal efficacy of nanodelivered azoxystrobin against
nm and 0.255 nm, respectively and these results are in good
Rhizoctonia solani in Soybean ( Glycine max )
agreement with the interlayer distances calculated based on the XRD Cristina Sabliov
peak positions. Furthermore, Uv reflectance results confirm the
Seed treatments offer a valuable method of plant protection against
successful reduction of the band gap of beach sand (3.2 eV) to 2.63
pests; however, much of the chemical is lost from the seed surface
eV by incorporating graphene oxide. Results of the SEM imaging of during periods of high moisture after planting, which may result in
the Escherichia coli treated with the ilmenite samples under visible reduced efficacy and wasted product. Here we synthesized zein
light showed reduction of the cell density as well as morphological
nanoparticles (ZNP) (189.4 Â± 2.0 nm, 25.7 Â± 0.9 mV) and lignin
changes of the cell including cell wall damages. The shelf life of the nanoparticles (LNP) (173.6 Â± 0.9 nm, -56.5 Â± 2.8 mV) with
banana was improved with alginate-graphene oxide-ilmenite
loaded azoxystrobin (AZO) (5.2 Â± 0.8 wt% and 5.5 Â± 0.7 wt%,
nanohybrid film for food preservation and affirmed the uses in food
respectively). Release studies were performed by HPLC analysis to

model the release behavior of the entrapped AZO during subsequent
experimentation. Soybean (Glycine max) seeds were treated with
nanoparticle suspensions before inoculation with the fungus,
Rhizoctonia solani, and sowed in the field to assess antifungal
efficacy by yield and stand per row feet. Both particles followed
pseudo-first-order kinetics for AZO release at 25 C, with AZO
releasing faster from ZNP. AZO entrapped ZNP produced the
greatest yield (41.2 bushels), followed by empty LNP (40.4 bushels)
for inoculated plots, comparable to the commercial formulation,
DynastyÂ®. All inoculated treatments, excluding empty ZNP,
resulted in a statistically significant increase in yield compared to the
non-treated plants. The stand per row feet for inoculated plots
appeared highest for DynastyÂ®, AZO entrapped ZNP, and AZO
entrapped LNP treatments (3.9, 3.7, and 2.5, respectively). Similar to
yield observations, all inoculated treatments except empty ZNP had a
significant increase in stand per row feet compared to non-treated
plants. Yield and stand were not significantly affected by treatments
in non-inoculated plants. ZNPs and LNPs developed herein for AZO
delivery may be useful as alternative and sustainable solutions for the
delivery of other agrochemicals.

~30 g) at pregnant day (PD) 0 were randomly divided into three
groups. The control group was fed with the standard diet added with
Met (8.2 g/kg) and received daily intraperitoneal (i.p.) injection of
saline until PD17. The Met group was provided with the Metdevoid
diet and daily i.p. injection of 35% Met (92-mmoL, based on 4.8
g/day dry matter intake) contained in the control diet, and the MetMet group was provided with the Met-devoid diet and daily i.p.
injection of 70-mmoL Met and 11-mmoL Met-Met which was
equivalent to the same molar amount of Met in Met group. At PD17,
mammary gland was collected for RNA sequencing analysis. A
similar Met-deficiency model was also established using the mouse
mammary epithelial cell HC11. Compared with the Met-Met group,
MGPNCR was up-regulated in the Met group and was associated
with suppressed cell viability and the expression of cyclin D and Î2casein ( P &lt; 0.05). Knockdown of MGPNCR promoted HC11
proliferation and milk protein synthesis, whereas ectopic MGPNCR
expression suppressed mammary functions ( P &lt; 0.05). We further
clarified that up-regulated MGPNCR inhibited eukaryotic translation
initiation factor 4B (eIF4B) phosphorylation at serine-422 by
promoting its binding with the protein phosphatase 2A (PP2A).
These results elucidated the regulatory mechanisms of dipeptideSustainability and green technology in silico databases, and tools mediated lncRNAs on cellular proliferation and milk protein
Y. Jane Tseng
synthesis, and further confirms the role of dipeptides in animal and
Sustainability and Green Technology are the direction of now and
human milk production.
future. While government and institutes helped to build up guidance
and tools, how to find the right tools and database with a click is still Multiple onsite analysis system using a microarray biochip
scattered. This talks will review and discuss current available digital Yoshihiro Ito
and comptuatinal tools and database for green chemistry and safer
Microarray technology is a powerful tool for parallel analysis. In
alternative chemicals for green chemistry.
addition to nucleic acid-based microarrays, various types of systems
have been developed. We developed a new immobilization method
Sustainable Agriceuticals
using a photo-reactive polymer for the microarray. Since the
photoimmobilization method does not require specific functional
Agronomy, Chemical Analysis and Antidiabetic Activity of Basil groups, it can immobilize any organic molecules on organic substrate
( Ocimum Species)
through covalent bonds and the orientation of the photoimmobilized
Mei Wang
molecules is random. Therefore the photoimmobilized system is
The use of natural products as potential preventive and therapeutic
useful for the detection of polyclonal antibodies. We developed a
interventions for diabetes has drawn worldwide attention. Ocimum
new automated system using the photoimmobilized microarray. 41
species have a multitude of applications in foods, pharmaceuticals,
different allergen-specific IgEs were assayed using 20 microlitter of
and cosmetics. The anti-diabetic activity of Ocimum has previously blood from fingertip within 30 minutes. The clinical system is
been reported; however, the active compound(s) associated with such covered by Japanese Medical Insurance now. The system can be also
activity remains elusive. In an effort to identify both an accession
employed for various onsite detection of polyclonal antibodies for
that is the most effective against diabetes, and the compound(s) that
infection such as COVID-19.
may be associated with its anti-diabetic effects, sixteen Ocimum
accessions representing to six different species were investigated.
Asymmetric composite dressing with aligned nanofiber
Fourteen chemical constituents from diverse groups, viz .
arrangement and micro-patterned structure for severe burn
flavonoids, phenols, and terpenoids were simultaneously quantified
wound healing
utilizing a newly developed LC/DAD/Q-ToF method. The results
Xian-Ai Shi
from the method validation demonstrated excellent linearity ( R 2
The surface structure and topography of biomaterials play a crucial
&gt;0.99) and sensitivity as evident by the limit of detection (0.04 role in directing cell behaviors and fates. Meanwhile, asymmetric
0.6 Âµg/mL) and limit of quantification (0.08 - 1 Âµg/mL).
dressings that mimic the natural skin structure have been recognized
Likewise, the method was found to be precise (RSD &lt; 6%) with
as an effective strategy to promote wound healing. Inspired by the
recoveries between 87.7-103.5%. The anti-diabetic activity of
skin structure and the superhydrophobic structure of the lotus leaf, an
methanol crude extracts of all
asymmetric composite dressing was obtained by constructing an
asymmetric structure and wettability surface modification on both
Methionyl-methionine dipeptide improves mammogenesis and
sides of the sponge based on electrospinning. Among them, the
lactogenesis over free methionine by suppressing the expression
collagen and quaternized chitosan sponge (Col/QCS) was fabricated
of a novel long non-coding RNA MGPNCR that promotes
by freeze-drying process, and then an aligned
dephosphorylation of eIF4B
polycaprolactone/gelatin nanofiber hydrophilic inner layer (PCL/Gel)
Hongyun Liu
and a hierarchical micro nanostructure polycaprolactone/ polystyrene
L-Methionyl-L-Methionine dipeptide (Met-Met) functions more
microspheres highly hydrophobic outer layer (PCL/PS) were
effectively than free Met in promoting mammary gland development constructed on each side of the sponge. The proposed asymmetric
and differentiation, but the underlying mechanisms remain largely
composite dressing combines topological morphology with the
unknown. This study was aimed to investigate the role and regulatory material s properties that can effectively prevent bacterial
mechanisms of a novel mammary gland proliferation-associated long colonization/infection and promote wound healing by directing
non-coding RNA (MGPNCR) in mammogenesis and lactogenesis
cellular behavior. In vitro experimental results confirmed that the
during Met-Met supplementation. Nine-weekold ICR mice (n = 24,
aligned nanofiber inner layer effectively promotes cell adhesion,

proliferation, directed cell growth and migration. Meanwhile, the
sponge has good water absorption and antibacterial properties, while
the biomimetic hydrophobic outer layer exhibits strong mechanical
properties and resistance to bacterial adhesion. In vivo results
indicated that the composite dressing can reduce inflammation
response, prevent infection, accelerate angiogenesis and epithelial
regeneration, and significantly accelerate the severe burn healing
process. The findings of this study suggest that the bioinspired
asymmetric composite dressing can be used as a promising candidate
for severe burn wound healing.

in the intestinal tract of nursery pigs. All these observations warrant
further studies on the bioactivities of sow bile in young animals.

Extraction and utilization of bioactive compounds in
pomegranate peel
Xingzhu Wu
Pomegranate (Punica granatum L.) is favored worldwide for its
unique sensory. Pomegranate peel (PP) is a major by-product from
juicing process with rich health-promoting bioactive compounds but
remains underutilized or disposed of. This research aimed to study
the extraction of bioactive ingredients from wasted pomegranate
Soluble free and soluble conjugated phenolics in tomato seeds
peel, evaluate their nutritional benefits, and develop value-added
and their potential beneficial activities
products. A novel green process for antioxidant extraction from wet
Li Yanfang
PP (WPP) was developed. Various extraction conditions, including
Tomato seeds are by-products of tomato processing, and they are rich particle size, temperature, time, and solvent ratios, were investigated
in phenolic compounds. The aim of this study was to understand the for increased polyphenol yield and quality. WPP extraction at 20 C
profiles of phenolic compounds in tomato seeds, and to evaluate their for 6 min with a solvent (water) ratio of 4:1 achieved the highest total
potential bioactivities. Phenolic compounds in the soluble free and
phenolic yield (10.53%) with 6.35 g g-1 tannic acid equivalent and
soluble conjugated fractions were analyzed using ultra-high88.93% punicalagin (powerful antioxidant unique in pomegranate).
performance liquid chromatography-high resolution mass
Given the health-promoting effects of bioactive compounds, the antispectrometry (UHPLC-HRMS). Total phenolic content (TPC), free
hypolipidemic effects of PP powder (PPP) and extract (PPE) were
radical scavenging properties, and anti-proliferation effects against
researched with hamsters under a high-fat diet. PPP and PPE
human colorectal carcinoma cell line (HTC-116) were also
significantly improved obesity-related indices, including adjusting
investigated. Totally 13 and 7 compounds were tentatively identified microbiota composition and diversity towards a leaner type, and
in soluble free and soluble conjugated fractions of tomato seeds,
down-regulating 2 gene expressions to reduce cholesterol ingestion
respectively. The TPC and free radical scavenging activities against
and LDL uptake. With the increasing popularity of functional food
ABTS cation, DPPH and peroxide radicals of soluble free fraction
fortified with plant bioactive compound, a PPE-fortified Greek Style
were 2.59 mg GAE/g, 11.92, 3.60 and 94.30 Âµmole TE/g,
yogurt was developed. The optimum formula for a 130g (4.6 oz)
respectively. Whereas those values for soluble conjugated fraction
product consisted of 10.4g (8%) of protein and 77g (59%) of PPE,
were 0.23 mg GAE/g, 2.70, 0.60 and 12.41 Âµmole TE/g,
which could satisfy the polyphenol daily need while maintaining
respectively. Soluble free fraction could significantly inhibit the
great sensory. A citric acid-based ultrasound-assisted co-extraction
proliferation of HCT-116 cell line at concentration of 75 Î_g
process of polyphenol and pectin was investigated for broader
extracts/mL or higher, however, no inhibition effect was observed by industry applications. Process conditions, including pH, extraction
using soluble conjugated fraction. The results suggests that tomato
temperature, time, ultrasound intensity, and solvent ratio, were
seeds extract can be potentially served as an ingredient in functional
evaluated on extraction performance, including polyphenol/pectin
foods.
yield, antioxidant activity, and pectin characteristics. High
methylated (79.66% DM) pectin yielded up to 13.99%, indicating
Profiling gallbladder bile from gilts, barrows, and sows for
WPP was a reliable pectin source. In conclusion, this research
supplementation in nursery pigs
demonstrated the potential of recovering and utilizing the bioactive
Wes Mosher
compounds in pomegranate peel.
Bile acids have diverse and essential functions in modulating
digestion, metabolism, immunity, and the microbiome. Insufficient
Nanoencapsulation & Delivery of Bioactive Food Ingredients
bile acid synthesis in the liver occurs commonly in immature
Using Food Biopolymers
animals. Hyodeoxycholic acid (HDCA), as a highly abundant and
unique bioactive bile acid in pig bile, has been shown to contribute to Comparison and molecular mechanisms of soy protein isolatethe resistance of pigs in developing diabetes, and its concentration
gum Arabic based complexes and glycation conjugates for
has been correlated with the maturity of gut microbiome in nursery
encapsulation and delivery applications of food bioactives
pigs. Therefore, the supplementation of HDCA and pig bile is under
Yue Zhang
exploration for potential benefits in health and growth of animals. In Complexation and glycated conjugation are the most common route
this study, the bile acids in the gallbladder of gilts, barrows, and sows to prepare proteinpolysaccharide based encapsulant materials for
were quantified by the liquid chromatography-mass spectrometry
food and pharmaceutical applications. It is very necessary to provide
analysis. Taurine and glycine-conjugated bile salts account for over
a comprehensive investigation at molecular and macroscopic levels.
90% of the bile acids in the samples. Interestingly, sow bile contains In this study, soy protein isolate (SPI)-gum Arabic (GA) complexes
higher percentages of HDCA and its glycine and taurine conjugates,
and conjugates were prepared and characterized by various analytical
GHDCA and THDCA, than barrow or gilt bile. To explore the
techniques. Their functionality as encapsulant was evaluated by using
feasibility of supplementing sow bile, 4 groups of nursery pigs were
eugenol emulsion as a model. The conjugation methods may also
fed with the diets with no supplementation (control), 0.15%, 0.3%,
show different impacts on the structures of protein-polysaccharide
0.45% (w/w) sow bile, respectively, for 8 days. All three bilesystems, and then, affect their o/w interfacial behavior and the
supplemented diets were well received by nursery pigs with no
functionality. Therefore, conjugates of SPI and GA were prepared by
negative influences on feed intake and body weight gain.
tow glycation methods including dry-heating and wet-heating. The
Metabolomic analysis of intestinal digesta identified the doseconjugates showed better emulsifying and stabilizing abilities, lower
dependent increases of GHDCA in the small intestine and HDCA in
release rate but higher skin penetration ability than complexes, which
the large intestine, together with the dose-dependent increase of free may be attributed to the slightly better interfacial tension reduction
amino acids in ileum and cecum, from sow bile treatment. Overall,
ability and electronegativity. The dry heating conjugates showed
sow bile is an enriched source of HDCA and the supplementation of better emulsifying ability and stability, due to their more compact
sow bile can effectively modify bile acid profile and protein digestion structures than the wet heating conjugates, resulting in higher protein

adsorption amount at the interface. The complexation and
conjugation abilities of two major individual proteins in SPI, glycinin
(11S) and Î2-conglycinin (7S) with GA were also evaluated by
intrinsic fluorescence quenching method, grafting degree
determination and molecular docking. Our results indicated that GA
showed higher tendency to form conjugates with 7S rather than 11S,
which might be responsible for the better functionality of conjugates.
Findings from this work can be used to develop SPI-polysaccharide
based encapsulation system for food and pharmaceutical applications.
Simple coacervation of soy glycinin: Mechanism, hollow
condensate formation and the application
Nannan Chen
Soy glycinin is one of the main components of soy protein. It suffers
simple coacervation upon solvent condition change which is
characterized by forming spherical protein coacervates. The
coacervation was driven by weak hydrophobic interaction that was
stronger on the coacervate surface. When solvent condition changed
towards the phase separation boundary, glycinin coacervates
transformed into hollow condensates. This was driven by the
disturbance of molecular interaction that stabilized the coacervate
dense phase while the surface was preserved due to the stronger
molecule interaction on the interface. Stable hollow microcapsules
were fabricated simply by heating the coacervate suspention under
denaturation temperature. The permeability could be modulated by
ionic strength and pH changes thus allowing FITC-dextran to be
encapsulated into or released from the microcapsules. Interestingly,
the coacervates could be made into microgels in the presence of soy
Î2conglycinin upon heating. The microgels showed swelling and
shrinking properties through ionic strength and pH variation.
Lysozyme was encapsulated into microgels by electrostatic
attraction. Increasing the charge screening or electrostatic repulsion,
the lysozyme was released from the microgels. Simple coacervation
of soy glycinin shows good potential to be applied in encapsulation.
Single- and double-layer zein-gum arabic
nanoencapsulations: preparation, structural
characterization, thermal properties, and controlled
release in the gastrointestinal tract
Yi Wang
Encapsulation is one of the most convenient ways to increase the
solubility of hydrophobic compounds and enhance the protection of
sensitive compounds. The development of natural and edible
encapsulation systems is a challenge for food industry. This study
explored two kinds of nanoparticles (NPs) made by zein and gum
arabic (GA) and investigated the protective and controlled release
effect of the formed NPs on rutin. The single-layer NPs (ZG) formed
with zein and GA mixture and double-layer NPs (ZWG) with one
inner layer of zein and one outer layer of GA were prepared with a
series of mass ratios of zein to GA. The particle size, PDI, and zeta
potential were obtained, and the structure and morphology of the NPs
was observed using SEM. As shown by the differential scanning
calorimeter (DSC) and thermogravimetric analysis (TGA), the heat
resistance of ZG is higher than that of ZWG. ZG showed slower
release of rutin in the simulated gastric and small intestinal solutions
than that of ZWG. These results will help on the understanding about
the different behaviors of protection and controlled release of layered
NPs made by mixtures of biopolymers, which can be directly applied
to the design of the delivery systems of the sensitive bioactive
compounds of the food industry.
Improving bioaccessibility and anti-lipogenic activity of carnosic
acid using zein/carboxymehtuldextran nanoparticles
Ting Zheng
Carnosic acid (CA) has attracted considerable attention owing to its
potential health benefits. However, its application has been limited

by low gastrointestinal dissolution and a lack of foodgrade delivery
systems. This study aimed to enhance bioaccessibility and
bioactivities of CA using edible nanoparticles and to examine
delivery efficiency using in vitro models. CA in
zein/carboxymethyldextran nanoparticles (CA NPs) presented as
homogenous spheres with an average size of 179 nm and Î¶-potential
around -28.4 mV. The bioaccessibility of CA in NPs enhanced
significantly as demonstrated by higher dissolution in simulated
digestive fluid and improved intestinal absorption in the dynamic
TNO gastrointestinal model (TIM-1). Additionally, the anti-lipogenic
and G0/G1 cell cycle arresting activities of CA NPs also exhibited
equivalent efficacy compared to CA in DMSO in differentiated 3T3L1 cells. These results indicated that zein/carboxymethyldextran
nanoparticles could serve as an effective oral delivery system for CA
to exploit its application in the functional food industry.
Chitosan based nanoparticles for enhancing the
immunostimulatory effect of CpG oligodeoxynucleotides
Lingyun Chen
CpG oligodeoxynucleotides (CpG ODNs) are short single-stranded
DNA molecules that are powerful in defeating diseases by inducing
innate and adaptive immune response. Although there is ample
evidence supporting the stimulatory effect of CpG ODNs, this
activity is often transient due to the high susceptibility to serum
nuclease degradation, poor targeting capacity, and inefficient cellular
uptake. In this research, novel chitosan nanoparticles have been
designed for encapsulation and delivery of CpG ODNs. The
nanoparticles were assembled only using deionized water at room
temperature, which is beneficial for maintaining CpG ODNs
chemical structure and properties. The obtained nanoparticles were
homogeneously dispersed with a mean size around 200 nm. The
nanoparticles exhibited high CpG ODNs encapsulation efficiency
and remained stable in storage under room temperature. The in vitro
study using Raw 264.7 cells suggested that the nanoparticles were
safe based on cell viability data and could efficiently deliver CpG
ODNs into living cells and significantly increased the
immunostimulatory activity. Raw 264.7 cells treated with
nanocapsules also demonstrated a substantial upregulation of both
TNF-a and IL-6 cytokines. Overall, these findings support the
application of chitosan-based nanoparticles as vectors for the
intracellular delivery of CpG ODNs for human and animal health.
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Cellulose nanocrystals for starter plant plugs
Alireza Abbasi
With the increased interest in urban farming, starter plant plugs are
popularly used, especially for aeroponics, hydroponics, and
aquaponics. Water needs to be added appropriately so that seeds can
germinate in the starter plant plugs. Climate change studies, on the
other hand, have documented clear warming trends globally, which
will ultimately result in higher surface temperatures. It is expected
that higher surface temperatures will lead to increased
evapotranspiration, deteriorating the capacity of agricultural soils for
holding water and nutrients, especially in arid and semiarid areas
where evaporation and evapotranspiration are more grievous. Starter
plant plugs will face the same challenge and will need to be watered
more frequently. Cellulose nanocrystals (CNCs) have the capacity to
extract moisture from the atmosphere and can therefore obviate the
water need for starter plant plugs. The use of CNCs depends largely
on their source, composition, crystal and pore structure, and
preparation or fabrication processes. CNCs can be isolated from
agricultural waste by chemical or mechanical induction to remove the
amorphous regions. For this research, we used cryocrushing and

enzymatic hydrolysis to extract cellulose and CNCs, respectively.
The crystallite size and crystallinity of the resulting CNCs were
characterized by using wide-angle and small-angle X-ray scattering,
and a Bruker NanoSTAR system equipped with an Incoatec
microfocus X-ray source (IÎ¼S) at 45 kV and 650 Î¼A. The dynamic
vapor sorption (DVS) method was then used to examine the CNCs
water-vapor-extraction capability. Finally, the CNCs were
incorporated into starter plant plugs, and lettuce seed germination
with minimal irrigation was successfully demonstrated.
Vermicompost: A potential amendment to improve soil health
and reduce GHG in agricultural systems
Veronica Suarez Romero
Vermicomposting offers important benefits for agriculture. The
purpose of our research is to quantify how vermicompost application
affects soil health and greenhouse gas emissions from soils in a
walnut orchard and annual crops in Yolo County, California.
Integrating vermicompost into standard agricultural practices has a
high potential to improve soil health, mitigate climate change, and
sustainably increase harvestable yield of crops. Vermicompost is
nutrient-enriched, it benefits the microbial community, promotes
plant growth, supports soil carbon sequestration, and suppresses soil
and plant disease. As California moves to divert organic waste from
landfills, vermicompost represents a competitive alternative soil
amendment to green and food waste compost. Our aim is to develop
guidelines for using vermicompost as a soil C and N amendment and
could facilitate the development of vermicompost production in
California to diversify soil amendment products available to
agriculture.
Degradation of bioplastics in agricultural soils using
biosolarization
Shruti Parikh
While the usage of biodegradable plastics (bioplastics) can serve as
an alternative to traditional polyethylene in agriculture, these
products are designed to meet degradability standards in industrial
composters, rather than agricultural soils. To prevent the
accumulation of plastic residue from partially deconstructed
agricultural films, it is imperative to create conditions that stimulate
the deconstruction and mineralization of these bioplastics. The
degradation of bioplastics occurs through a series of oxidation and
hydrolysis steps by the metabolism or enzyme secretion of
microorganisms, particularly bacteria and fungi. Environmental
conditions such as temperature, acidity, and UV can help make the
substrate easier for the organisms to degrade. Biosolarization is a
biological control technique that utilizes plastic mulch film to trap
solar radiation to heat soil, and organic amendments as a source of
microbial inoculum. As microbial respiration increases, the available
oxygen is depleted, turning the system anaerobic. This induces
fermentative organic acid production, lowering the soil pH. Once the
film is removed, the environment once again becomes aerobic. We
hypothesize that the environmental conditions created by
biosolarization will pre-treat the bioplastic and select for microbial
communities capable of utilizing the bioplastic substrate, thereby
enhancing the magnitude of degradation. Preliminary results suggest
that the bioplastic mulch film undergoes visible changes after
biosolarization treatment. CO 2 evolution and fourier transform
infrared spectroscopy were used to track bioplastic degradation.
Optimization of an advanced glycation end-products assay using
a microtiter plate
AgustÃ–n VÃ–quez-RodrÃ–guez
Diabetes, a chronic health condition affecting more than 10% of the
US population, is also the seventh leading cause of death with more
than 87.000 deaths per year in the US alone. The most common
diabetes is type 2, in which the pancreas does not produce enough

insulin to regulate excess glucose in blood. Anti-diabetic activity can
be screened based on the detection of advanced glycation endproducts (AGEs), i.e., the result of a glycation reaction of proteins
(e.g., BSA) or lipids. This reaction generates fluorescent products,
whereas their production is inhibited when potentially active
substances are added. Miniaturized assay methods can be performed
in microtiter plates to provide faster outcomes and to require less
materials compared to conventional methods, thus decreasing assay
cost. Herein, we report the optimization of a miniaturized assay using
a microtiter plate for the detection of AGEs and their inhibition by
potentially active plant metabolites. The assay was modified to use
ribose instead of glucose given its higher reactivity. Optimized assay
conditions, including maximum sensitivity (signal/blank ratio),
incubation time, and sensitivity to common laboratory solvents will
be presented. The assay was used to evaluate inhibitory activity of
several extracts obtained from Costa Rican plants, in which various
levels of inhibition were observed.
Printable freshness colorimetric indicator prepared with
cellulose nanocrystal-silver nanoparticles for intelligent food
packaging
SeongYoung Kwon
Intelligent packaging uses a smart tag or device that can sense and
record the food quality directly or the environment change around the
packaging during transportation and storage. It provides relevant
information to consumers for improvement of shelf life, taste, color,
texture, or flavor. In this study, a novel colorimetric freshness
indicator was designed and fabricated with cellulose nanocrystalsilver nanoparticles (CNC-AgNP) obtained from the hydrothermal
green synthesis. A smart ink for a commercial inkjet printer was
prepared by modification of the CNC-AgNP solution and
successfully printed on a label with pale yellow color. The sensing
performance of as-prepared printed label was evaluated with the
fresh chicken breast at room temperature. The label sensitively
reacted with the spoilage gas caused by the meat deterioration, as a
result color was completely extinct. It was determined that a
localized surface plasmon resonance of AgNP, which is the main
factor for the optical properties, is changed through the surface
chemical reaction of AgNP by hydrogen sulfide (H 2 S) presented in
the spoilage gas. The label with CNC-AgNP composite ink was
found to be effective as a colorimetric freshness indicator for all fresh
foods generating H 2 S during decay.
Chemical analysis of ghost pipe ( Monotropa uniflora ) by LCMS/MS
Benjamin Brickle, Brandon Canfield
Monotropa uniflora , commonly known as ghost pipe, Indian pipe, or
ghost plant, has a history of medicinal and therapeutic applications as
reported in the ethnobotanical literature. However, very little has
been published on the chemical composition of this plant. The
research presented here summarizes attempts to characterize the
secondary metabolic profile of ghost pipe, as analyzed following
selective and nonselective extraction procedures. Wild samples of
ghost pipe were collected from various locations in the Upper
Peninsula of Michigan. The sample extracts were analyzed using
high-performance liquid chromatography-tandem mass spectrometry
(LC-MS/MS). A variety of compounds were observed and tentative
identifications were made based on MS fragmentation and published
spectra. When possible, reference standards were also obtained and
compared.
Nanomaterials-based Fluorescence Biosensor for Simultaneous
and Rapid Detection of Multiple Veterinary Drug Residues in
Poultry Products
Yaping Peng

Veterinary drugs are important guarantees for improving poultry
production. However, the abuse of veterinary drugs in poultry
breeding can easily cause drug residues in poultry products, which
poses a threat to human health. To ensure the safety of poultry
products, the detection method should be rapid, sensitive, highthroughput and convenient, facilitating infield monitoring.
Traditional methods such as chromatography require large-scale
instruments and complicated operation, whereas rapid detection
methods such as immunochromatography are not sensitive enough.
Therefore, this research proposed an immunomagnetic bead- and
fluorescent quantum dot-based biosensing method for simultaneous
and rapid detection of multiple veterinary drug residues in poultry
products. 1-adamantylamine (ADA), enrofloxacin (ENR) and
tilmicosin (TIL) were selected as models. In detecting process, three
veterinary drugs were captured and separated by the magnetic beads
coated with three different antibodies, respectively. A competitive
immunoassay was established through the competitive binding of
target veterinary drugs and three-antigen modified fluorescent
quantum dots towards the binding sites on the surface of
immunomagnetic beads. The drug concentration was determined by
fluorescence signal of the antigen modified quantum dots on the
magnetic beads surface after magnetic separation. As a result, the
sensor realized the quantitative detection of three veterinary drugs in
PBS buffer or chicken breast samples. The limit of detection (LOD)
in chicken breast sample was 0.09, 0.20, 0.26 ng/mL for ADA, ENR,
TIL, respectively, which are below the maximum allowable level.
The detection time from sampling to result reporting was 45 min.
Making use of a portable biosensing device, the detection method
proposed is expected to realize the rapid and in-field monitoring of
multiple veterinary drugs in food products.
Supercritical fluid extraction optimization using response
surface methodology from Nardostachys jatamansi for
modulating proliferation of stomach cancer cells
Vinitha Ug
Nardostachys jatamansi rhizome has been widely used in ayurveda,
homeopathy, local healthcare, and modern medicine. Supercritical
fluid extraction (SCFE) as a green alternative to conventional
extraction, bioactive compounds were extracted from Nardostachys
jatamansi using supercritical CO 2 as a tunable solvent . The effect
of temperature and pressure has been analyzed on extraction yield.
Response surface methodology has been used for the optimization of
process parameters such as pressure, temperature, and time. The
optimized condition was found to be 200 bar, 333 K for 120 min of
dynamic extraction. The total phenolic content and antioxidant
activity of Nardostachys jatamansi were analyzed at optimum
extraction conditions. Spirojatamol and Jatamansone were identified
in the optimized parameters of a supercritical extract of
Nardostachys jatamansi (SCFE-NJ) by GC-MS. SCFE-NJ inhibited
the proliferation of stomach cancer cells (AGS) analyzed by MTT
assay. The results of the cytotoxicity assay were found to corroborate
with in silico docking-based binding affinity analysis with potential
targets of stomach cancer. Hence, our findings collectively propose
the potential of SCFE-NJ in modulating stomach cancer cell
proliferation. Further in vivo studies will open channels for the
development of these molecules as therapeutic agents for stomach
cancer.
Physicochemical properties of low-cost solar pyrolysis biochar
Simeng Li
Many recent field studies of biochar have demonstrated the great
potential of this renwable material for soil amendment and
greenhouse gas emission mitigation. However, the wide application
of biochar as a commercial product is still curbed by its expensive
sale price due to the high cost of production, especially as a result of
the high energy demand in conventional pyrolysis process. In this

study, a bench-scale low-cost solar pyrolysis apparatus has been
developed to produce biochar via concentrated solar radiation. The
resulted biochar was characterized for its physicochemical properties
such as specific surface area, pore characteristics, surface functional
groups, and water/nutrient retention. A techno-economic analysis
was conducted to compare the cost-effectiveness of solar biochar
with that of conventional biochar that are currently available on the
market. The results indicate that solar biochar produced in this study
is likely to reduce the cost of production by up to nearly 60% while
maintaining similar physicochemical properties that can benefit soil
fertility and climate change resilience. Scaled-up apparatus will be
constructed for further discussion.
Fabrication of plastic bags from potato starch:
Process and mechanical properties
Riya Singh
Background : Starch-based plastics can replace fossil-based plastics
in the production of one-time-use items such as plastic bags.
However, the production of plastic film from starch is challenged by
the formation of bubbles and uneven drying patterns, which decrease
the strength and flexibility of the film. Purpose The objective of this
research is to understand the cause of film imperfections in potato
starch-based plastic (PSBP) and develop a processing protocol for the
production of PSBP bags. Methods PSBP films are prepared by
mixing potato starch (5.0 g), acetic acid (1.5 g), glycerin (1.5 g), and
distilled water (100.0 g) at a temperature of 60 to 65 C for 2 to 4
minutes. Two methods for eliminating bubbles are studied: film
drying under a vacuum desiccator pump (30 minutes to 24 hours) and
centrifuging before drying (30, 120, and 300 seconds). Tensile
strength and elongation at yield were measured according to the
ASTM (American Society of Testing and Materials) standard D882.
Results Contact angle testing to determine the surface tension of the
ingredients in various combinations demonstrated use of a plasticizer
and initiator together significantly increased hydrophobicity. The use
of the vacuum desiccator pump was effective at reducing bubble
formation but did not fully eliminate it. Centrifuging before drying
for 120 seconds or more successfully produced a bubble-free film. To
fabricate substantially large films, the plastic was dried over a flat
metal surface coated with Teflon (polytetrafluoroethylene) for 24
hours at room temperature and natural air convection. This slow
drying method produced film without uneven drying patterns. The
edges of the drying platform were covered with a thin layer of
coconut oil to reduce warping and cracking. The resulting film had a
tensile strength of 1.57 MPa (SD = 0.24), percent of elongation at
yield of 80.0% (SD = 33.0%), and a density of 1.53 g/cm3 (SD =
0.047). Plastic bags were successfully produced by ironing the edges
at 165 C for 3 seconds.
Colorimetric detection of Escherichia coli O157:H7 by using
magnetophoresis and iron oxide nanocatalyst
Jiwon Park
Escherichia coli O157:H7 ( E.coli O157:H7) is a common pathogen
that causes millions of foodborne diseases worldwide every year and
can be fatal even at low concentrations. Thus, it is important to
determine the contamination in real food on its early state. However,
several food matrices such as fats and proteins found in sausage can
interfere with the separation and early diagnosis of food poisoning
bacteria. Herein, we report a sensitive and rapid colorimetric
immunoassay of E.coli O157:H7 in sausage by employing
magnetophoresis and nanozyme-based color development, that uses
dextrin-coated iron oxide nanoparticle whose dispersity was greatly
enhanced by (2,2,6,6-Tetramethylpiperidin-1-yl)oxyl (TEMPO) and
functionalizing its surface with a specific antibodies (immunoDex@IONPs). Nylon-flocked swabbing was employed to recover the
bacteria present on the surface of the sausage through electrostatic
interaction, followed by twirling to viscous solution whose viscosity

was optimized with hyaluronic acid (HA). Upon addition of immunoDex@IONPs, viscous HA solution become the magnetophoresis
medium to separate bacteria@immunoDex@IONPs complexes from
free immuno-Dex@IONPs. A large complex of
bacteria@immunoDex@IONPs that were formed in the presence of
target bacteria were shown to have significantly enhanced mobility
upon the application of external magnetic field. The concentration of
target bacteria was determined by the intensity of color generated by
the peroxidase-like activity of IONPs and substrates, hydrogen
peroxide
(H 2 O 2 ) and 3,3`,5,5`- tetramethybenzidine (TMB). The limit of
detection (LOD) for E. coli O157:H7 was determined to be as low
as single digit level in sausage sample. The great sensitivity of this
system for detecting E.coli O157:H7 is due to the high capture
efficiency of nylon flocked swab from the complex food matrices and
the specific signal amplification through the catalytic activity of
Dex@IONPs.
Amylose coated hollow silica particle for oral delivery of
antioxidants to the lower part of gastrointestinal tract
Sumin Kwon
Sinigrin (SNG) and curcumin(CCM) have been known to provide a
range of health benefits, such as anti-cancer, anti-inflammatory, and
antioxidant activities. However, the use of these compounds is
limited due to their poor stability and bioavailability. For instance,
SNG is prone to decomposition in acidic gastric environment before
reaching to the lower part of intestine where SNG could be absorbed
and exerts its biological functions. On the other hand, CCM is
reported to be poorly absorbed in the gastrointestinal tract due to its
low solubility. Therefore, an effective carrier system that can deliver
SNG and CCM to the target site without losing its activity is needed.
In this study, we prepared hollow silica particles (HSP) sized to
around 100nm, of which its surface was coated with amylose
(AM@HSP) for oral delivery of SNG and CCM. The hollow
structure of HSP provided a huge reservoir that could encapsulate
large amounts of active ingredients. The amylose coating on the
surface of HSP was found to control the release rate of encapsulated
SNG and CCM as well as turning the surface of HSP biocompatible.
The bioavailability of encapsulated compounds could be enhanced by
incorporating chitosan to the surface of AM@HSP, which increases
the retention time of the carrier in the lower part of the intestine. The
physicochemical characteristics of AM@HSP were analyzed with
dynamic light scattering (DLS), transmission electron microscopy
(TEM), scanning electron microscopy (SEM), fourier transform
infrared spectroscopy(FTIR) and X-ray diffraction(XRD). The
encapsulation efficiency of SNG and CCM were 74.0% and 33.3%,
respectively, whereas, total drug loading capacity was 22.0%.
Furthermore, the released profile indicates that 80% of SNG and
CCM were released over 10h in simulated intestinal fluid(SIF),
whereas the release of SNG and CCM in simulated gastric fluid
(SGF) was negligible. The stability of encapsulated SNG and CCM
against environmental stresses, such as photodegradation and
chemical oxidation, was significantly enhanced upon encapsulation
in AM@HSP. These results suggest that the starch based carrier
system proposed in this study would be effective in delivering
bioactive compounds that are vulnerable to highly acidic
environment to the lower part of gastrointestinal tract.
Solid state polymerization of biodegradable poly(Butylene
Sebacate-Co-terephthalate): Influence of progress duration
Dae Gyu Lim
Poly(butylene sebacate-co-terephthalate) (PBSeT), a novel
biodegradable polymer has been studied as a new biodegradable
polymer because of the advangtages of high biodegradability and
replacing petroleum-based materials. However, PBSeT has the
disadvantages of relatively low thermal and mechanical properties.

Solid state polymerization (SSP) is an effective method for
increasing properties of semi crystalline polymer. The SSP has
normally advanced between the glass transition temperature and
melting temperatures of polymers. The reason for setting the SSP
process temperature is that the reaction initiates in the amorphous
area with end group reactions and by-products are released
sequentially from the crystalline region. In this study, PBSeT was
synthesized with sebacic acid and dimethyl terephtalate (DMT), and
using titanium butoxide (TBT) as a catalyst and SSP was coordinated
to improve the properites of PBSeT. The melting temperature and the
glass transition temperature of synthesized PBSeT as a control was
94.1 C and -39.3 C each. Through the thermal properties of PBSeT,
the SSP process was carried out in a vacuum at 90 C for 3, 5, 12 and
24 hours. The thermal properties of samples taken by SSP were
examined by differantial scanning calorimetery (DSC) and
thermogravimetric analysis (TGA). The melting temperature of
PBSeT was increased from 94 C. to 95.7 C, while the glass transition
temperature of PBSeT was not changed considerably. The thermal
stability of PBSeT after SSP has no significant changes. Mechanical
properties indicated that tensile strength of PBSeT was increased as
the SSP time increases, and in particular, the sample that progress
SSP for 24 hours showed the highest value of tensile strength and
increased by 13% compared to the control. The elongation at break of
PBSeT was showed a tendency to increase with the time of SSP to
788.4%. As a result, the SSP process achieved an increase of thermal
properties and mechanical properties of PBSeT. It was envisaged that
properties of biodegradable PBSeT could be improved by SSP.
Quantifying honey adulteration using 13C NMR and natural
isotope abundances
Kassie Picard
Commercialized honey products are frequently contaminated with
artificial fillers, like high fructose corn syrup (HFCS), to maximize
product volume while minimizing cost. Analytical techniques such as
LCMS and 1H NMR have been used to determine if honey has been
adulterated and to determine moisture content. Nectar is collected
from flowers by honey bees and has the following sugar content:
75% sucrose, 13% glucose, and 10.9% fructose. In the stomach of the
bee, sucrose is enzymatically broken down into fructose and glucose,
giving honey an average sugar content of 1% sucrose, 45% glucose,
and 54% fructose. Through this catalytic breakdown, an isotope
effect can be observed resulting in a higher 13C content at the
anomeric position in pure honey compared to honey that has been
adulterated with HFCS. The enzymatic process of honey bees, along
with NMR analysis, can be used to determine if honey has been
adulterated with artificial fillers. This method uses honey bees and
natural 13C abundances to evaluate the composition of honey and
test the reliability of commercial honey manufacturers.
Comparison of physicochemical properties of starch made from
Manihot esculenta (cassava) and Ipomoaea batatas (sweet
potato)
Oluwayemi Onawumi, Rukayat Tirimisiyu
Among the tropical tuber crop, sweet potato comes next to cassava in
starch content. More than 80% of the world uses cassava starch
compare to sweet potato starch. There are different varieties of
cassava and sweet potato. There ae white and yellow sweet potato,
while cassava have varieties such as paraiba, mineirinha, parmada,
amarelinh and many more. The aim of this work is to determine the
differences in the physicochemical properties of starch made from
sweet potato and cassava tubers. Starches were made from cassavas
and sweet potatoes using the materials in the right proportion. The
following parameters were determined using standard methods;
colour, odour, solubility, taste, pH, water absorption, swelling power,
amylose, amylopectin, paste clarity and gelatinization. Proximate
analysis was also carried out for the two starches. The result for the

proximate analysis for cassava and sweet potato respectively were
crude protein 3.50 and 2.63, ash content 1.00 and 1.00, crude fibre
2.10 and 2.00, moisture content 14.10 and12.20 and crude fat 2.4 and
3.6. The physicochemical parameters were also discussed. This result
shows that both cassava and potato starches have good nutritive and
their physicochemical properties are comparable with slight
significant difference. Therefore the use of cassava and sweet potato
starch are recommended in food, textiles, paper and medicine
depending on the intended uses.
Colorimetric detection of biogenic amines in fermented beverage
by surface functionalized iron oxide nanozyme
Ji-Su Ko
Biogenic amines (BAs) are nitrogenous compounds of low molecular
weight with aliphatic, heterocyclic, or aromatic groups. They are
commonly present in a wide range of food, which are mainly formed
by microbial decarboxylation during fermentation, processing and
storage of foods. It has been reported that high intake of BAs could
cause various illness, such as headache, nausea, and hypotension.
Therefore, the presence of BAs should be monitored to ensure the
safety and quality of food. In this work, we report a rapid and simple
colorimetric assay for detection of biogenic amines based on iron
oxide-based nanozyme. The surface of iron oxide nanoparticles were
modified with dextrins that were subsequently modified by 2,2,6,6Tetramethylpiperidin-1-oxyl (TEMPO) mediated oxidation to
enhance the peroxidase (POD)-like activity of iron oxide
nanoparticles. Catalytic activity of the surface functionalized iron
oxide nanozymes was found to be inversely proportional to the
concentration of biogenic amines including putrescine, cadaverine,
spermidine, and spermine. Amine group of aliphatic BAs that
interacts with the carboxyl group of surface functionalized iron oxide
nanozyme would be responsible for the lowered catalytic activity of
IONPs. The change of peroxidase-like catalytic activity of surface
functionalized nanozyme was determined by the intensity of color
generated by o-phenylenediamine (OPD) oxidation. Amino acids that
are precursors to biogenic amines did not affect the POD-like activity
of the iron oxide nanozyme. The detection range of nanozyme-based
colorimetric detection system was found to be ranging from 1ÂµM to
100mM for BAs in wine sample. The detection system proposed in
this study would be a new approach to monitor BAs in fermented
food to ensure food safety and public health.
Effect of torrefied spent coffee grounds on the thermal properties
of PBAT based biocomposites
Youngsan Kim
Spent coffee grounds (SCG) are a significant lignocellulosic waste
product of the coffee industry. SCG were torrefied to improve
hydrophobicity, moisture content, and stability for use as a biofiller
in biodegradable polymers. Generally, the torrefaction proceeds at
200-300 C. Torrefied SCG can be used without a compatibilizer as a
biofiller for biodegradable poly(butylene adipate-co-terephthalate)
(PBAT). In this study, biocomposites were prepared by adding 0 ~ 40
wt% untreated SCG and torrefied SCG to PBAT and the effect of
torrefied SCG was to be studied. The torrefaction was carried out at
250, 270 and 300 C and the appropriate temperature was selected by
using fourier-transform infrared spectroscopy (FT-IR). As SCG was
added, the effects of thermal properties of PBAT based
biocomposites were analyzed by differential scanning calorimeter
(DSC) and thermogravimetric analysis (TGA). According to DSC
analysis, the glass transition temperature (T g ) of the biocomposites
with untreated SCG and torrefied SCG added to neat PBAT
decreased by 5.6 and 4.9 C, respectively, compared with neat PBAT.
The melting temperature (T m ) increased slightly when untreated
SCG and torrefied SCG were added and the crystallization
temperature (T c ) increased by 40.2 and 32.2 C, individually. As a
result of TGA analysis, it was confirmed that both onset temperature

(T onset ) and max degradation temperature (T max ) decreased when
untreated SCG and torrefied SCG were added to neat PBAT. In the
derivative thermogravimetry (DTG) curve, the two peaks were
identified in the neat SCG whereas one peak was identified when
torrefied SCG was added. Accordingly, it can be seen that the
addition of torrefied SCG has high thermal stability
Improvement of lactoferrin thermal stability by
complex coacervation using soy soluble
polysaccharides
Tiantian Lin, Younas Dadmohammadi, Seyed Davachi, Hooman
Torabi, Peilong Li, Benjamin Pomon, Rohit Kapoor, Alireza
Abbaspourrad
Lactoferrin (LF) is a multifunctional protein in the transferrin family
that has been widely used in food and pharmaceutical products.
However, it is susceptible to denaturation at natural pH during
thermal processing, which can diminish the functionality of LF in the
final product. This work aims to study the formation conditions,
structural characteristics, and interaction mechanisms of soy soluble
polysaccharides (SSP)-lactoferrin coacervate complex, and to
investigate the effect of the SSP-LF complex on the structural
changes and antimicrobial capacity of LF before and after thermal
treatment (75 C /85 C /95 C for 2 min). Either soluble or insoluble
SSP-LF complexes could be formed depending on the pH (4-7) and
mass ratios (SSP: LF = 8:1 to 1:16), according to the turbidity, zetapotential, and particle size analysis.
The optimal conditions to form insoluble SSP-LF coacervate
complexes were obtained at pH4, SSP: LF = 1:2 ratio and at pH 5,
SSP: LF = 1:4 ratio. Electrophoresis, FTIR, and CD spectra
measurements suggested that the SSP-LF complex could maintain the
native structures of LF. Quartz crystal microbalance with dissipation
(QCM-D) was used to elucidate the real-time interactions between
SSP and LF, showing that the major driving force to form complexes
was electrostatic interaction. Pure LF solutions at neutral pH showed
a significant reduction of alpha-helix (from 20 % to 10 %) and an
increase of beta-strands (from 40 % to 48 %) after thermal treatment
(95 C/2min) while freeze-dried SSP-LF coacervate complex formed
at pH 5 (then redispersed in neutral pH) showed insignificant changes
in the secondary structures of LF. The improved stability further
promoted the SSP-LF complex to retain the antimicrobial capacity of
LF during thermal treatment, which was dramatically lost in pure LF
samples. This study demonstrated that soy soluble polysaccharides,
as soybean byproducts, have the potential to be utilized as sustainable
materials to form a coacervate complex with LF and to improve the
thermal stability and functionality of LF, which can further facilitate
its application Improvement of lactoferrin thermal stability by
complex coacervation using soy soluble polysaccharides
Roles of MAPK and Nrf2 signaling pathways in quercetin
alleviating redox imbalance induced by hydrogen peroxide in
mammary epithelial cells
Yongxin Li, Ning Han
Oxidative stress is a risk factor for mammary health, resulting in
decreased milk yield and milk quality. Application of exogenous
bioactive compounds has been a research focus of antioxidation in
the mammary gland. Quercetin is a flavonoid extracted from
vegetables, fruits and tea which has a variety of biological activities.
In this study, mouse mammary epithelial cells were treated with
quercetin, and the effect and molecular mechanism of quercetin
protection on hydrogen peroxide-induced oxidative stress were
studied. Results showed that quercetin alleviated the cell viability,
lactate dehydrogenase release, ROS accumulation and antioxidation
capacity of cells challenged by hydrogen peroxide. Importantly,
quercetin restored the activation of mitogen-activated protein kinase
(MAPK) and nuclear factor E2related factor 2 (Nrf2) pathways
induced by hydrogen peroxide. The inhibitors of p38 MAPK and

ERK affected the activation of Nrf2 pathway, suggesting that
quercetin may protect mammary epithelial cells from oxidative stress
by p38 MAPK-Nrf2 and ERK-Nrf2 pathways simultaneously.
Moreover, the inhibitors of MAPK and Nrf2 pathways reduced the
protective effects of quercetin on cell viability, the activity of CAT
and the expression of GCLM. In summary, the protective effect of
quercetin in mammary epithelial cells was mediated via MAPK and
Nrf2 pathways.

Cocoa beans are a rich source of polyphenolic compounds with antiinflammatory and enzyme inhibitory activities which could aid in
obesity management. Cocoa processing steps like hot air roasting
have been shown to reduce the total polyphenol content (TPC) by
more than 50%. Superheated steam roasting has been reported to
retain higher TPC levels in cocoa as compared to hot air roasting.
Changes in TPC might not be indicative of changes in bioactivity of
these cocoas. Some studies have shown that the digestive enzyme
inhibitory and antiinflammatory properties of cocoa remain intact
Photoisomerization of cyanidins acylated with
under certain processing conditions irrespective of TPC loss. This
hydroxycinnamic acids under visible light
suggested that the composition of polyphenols rather than the total
Ellia H. La
amount may be a more important determinant of bioactivity. Hot air
Anthocyanins (ACN) are a class of plant pigments that produce
roasting at three temperatures (150C, 175C, 200C) was compared to
vibrant hues ranging from orange-red to purple-blue, depending on
superheated steam roasting in terms of its impact on the polyphenol
their molecular structure. Their diverse structure and stability are in
composition, bioactivity, and flavor development in cocoa. Cocoa
part due to their varying acylations and glycosylations. More
beans roasted using these two methods were analyzed for TPC using
substitutions usually result in greater chemical stability, possibly due Folin-Ciocalteau assay. The inhibitory effect of cocoas against
to copigmentation. Photoisomerization of hydroxycinnamic acid
Phospholipase A 2 was determined. TPC of hot air and superheated
(HCA) acylations can affect copigmentation and variations in
steam roasted beans was not significantly different (Î±=0.05).
acylation patterns may change the extent of isomerization, producing However, the IC50 of cocoa extracts obtained from superheated
a change in color expression via photochromism. The purpose of this steam roasted beans at 175C against Phospholipase A 2 was about
study was to compare the reactivity of mono- and diacylated ACN
62% lower (Î±=0.05) than that of extracts from hot air roasted beans,
with varying HCA when photoinduced with visible light. Four
indicating higher bioactivity of superheated steam roasted beans. The
monoacylated and three di-acylated derivatives of cyanidin-3volatile compound profiles of the cocoa beans roasted by both
sophoroside-5-glucoside (Cy-3-soph-5glu) with trans -HCAâ¬ p - methods were compared using GC-MS. Cocoa beans roasted for 30
coumaric ( p C), ferulic (fer), and sinapic acid (sin) â¬ on glycosidic min at 150C with superheated steam exhibited 3050% higher levels
position C2 and C6 were obtained from red cabbage using semiof desirable volatile compounds like pyrazines as compared to hot air
preparative HPLC coupled to photodiode array detector (PDA).
roasted beans. The procyanidin composition of beans prepared by
Isolatesâ¬ "! purities were confirmed by uHPLC with PDA and triple these different roasting methods is being compared using LC-MS to
quadrupole mass spectrometer (MS/MS). The isolates were
offer insight into the higher bioactivity of superheated steam roasted
standardized and placed in a 96-well plate for irradiation in a light
cocoa.
chamber containing F2 lamps (fluorescent light) for 20 hours.
Pigment isomerization was quantified by uHPLC-PDA-MS/MS.
Biotransformation of forchlorfenuron by the fungus
Cunninghamella elegans
Bioactive compounds from Nigerian plants of and their usage in
Jaclyn Moreno
food Industries: A review
Synthetic cytokinin forchlorfenuron (FCF) is a plant growth regulator
Ubaida Muhammad Adamu
widely used in agricultural industry to promote fruit growth in grapes
Apart from being the source of nutrition and foods, different plants
and kiwifruit. Despite the fact that many toxicological and
materials produce bioactive substances of high interest, used for
environmental properties of FCF are known, little is known about the
chemical, pharmaceutical and food industries. These compounds are toxicology effects its secondary metabolites have on humans.
extracted from raw plants and agriculture-industrial waste (Squillaci Microbial biotransformation provides an efficient, cost effective, and
et al., 2021). Using bioactive compounds extracted from plants due to ethical means for conducting metabolic studies that offer valuable
their antioxidant and antimicrobial abilities is commonly known. But insight into human metabolism. Cunninghamella elegans , a
their use in functional foods is still not fully understood. Nigeria has filamentous fungus, is an important model organism used in the
abundant plants that produce significant bioactive compounds ready
biotransformation of drugs and other xenobiotics due to its ability to
to be harnessed and used in the food industry. Therefore, knowing
mimic mammalian drug metabolism. Acting as an alternative
how these compounds can be used in food industries cannot be
approach to the traditional mammalian model, the fungal model can
overemphasised. This will let the reader know what it takes for the
reproduce the effect of mammalian metabolism while minimizing the
plant-derived bioactive compounds to undergo biotechnological and
usage of animals and human subjects in the drug discovery and
chemical processes to become a valuable end product (Sainorudin et development process. In this study, a panel of fungi were screened
al., 2021). Nigeria is the largest food market in Africa, with
for their ability to catalyze the biotransformation of FCF. Of the
significant production of local agricultural products. The food and
organisms screened, C. elegans (ATCC 9245) was selected for
beverage sector is estimated to contribute 22.5% of the
further studies. A time trial study indicated maximum conversion of
manufacturing industry value and 4.6% of Nigeria s GDP (Flanders
the parent drug on the 26 th day of the study as measured by HP-LC
report, 2020). This review was compiled using Mendeley referencing UV absorption. Metabolites were isolated and further characterized
manager from Pub Med, Science Direct, African Journal Online,
by LC-MS and NMR studies to determine their structures.
Elsevier, Springer, web of science, and the International Trade
Furthermore, in an effort to definitively identify the proposed
Statistics Database of the UN up to January 2022. Key search words structure of the metabolites, the two metabolites were prepared
such as "biologically active substances", "food industry",
synthetically and compared to the samples produced by C. elegans .
"biologically active substances of plant origin" were used.
The preparation of the synthetic metabolites confirmed the proposed
structures of the metabolites isolated from the biotransformation of
Impact of superheated steam roasting on the polyphenol
FCF by C. elegans as 3-hydroxyphenyl-forchlorfenuron and 4composition, bioactivity and volatile compound profile of cocoa
hydroxyphenylforchlorfenuron. Currently these metabolites are being
beans
evaluated for their toxicological properties with human cells.
Sawali Navare

Integrating chemical and biological catalysis for simultaneous
production of polyphenolics and butyric acid from waste
pomegranate peels
Qianru Zhao
Pomegranate peels are an abundant agricultural waste material with a
high content of carbohydrates and bioactive compounds. The aim of
this study was to efficiently convert waste pomegranate peels (WPP)
into highvalue-added products. First, high yields of phenolics
(12.2%) and bioactive pectin (24.8%) were obtained via enzymatic
pretreatment. The lignin was subsequently degraded using an
integrated method combining heteropolyacids as catalyst and
biomass-derived Î3-valerolactone as sustainable solvent and
cellulase-catalyzed hydrolysis. The optimal degradation conditions
were found to encompass a temperature of 293 K, reaction time of 3
h and catalyst loading with 30 mM heteropolyacids. Under these
conditions, the enzymatic hydrolysis efficiency was enhanced
significantly, leading to a yield of 93.3% glucose from the obtained
cellulosic feedstock. Finally, the fermentable sugars together with the
previously recovered pectin fromWPP were firstly used as carbon
source to evaluate their suitability as feedstock for butyric acid
production using Clostridium tyrobutyricum.
Improved hepatic thiol redox balance as a prominent metabolic
event associated with the growth-promoting effects of phenolic
extracts from rice husk and corn pericarp in Nile tilapia
Aulia Kanwal
Rice husk (RH) and corn pericarp (CP) are common agricultural
byproducts rich in phenolic antioxidants, including hydroxycinnamic
acids (HCAs). Previous studies have shown that HCAs, such as
ferulic acid (FA) and p-coumaric acid (CA), and HCA-rich extracts
from agricultural byproducts improve growth and health in
aquaculture, but the metabolic events underlying these beneficial
effects were not well defined. In this study, a CA-rich extract from
RH and a FArich CP extracts were prepared by ethanol refluxing and
alkali-based lignin hydrolysis, respectively, and further characterized
by the LC-MS and antioxidant analyses. Their metabolic effects were
examined by feeding 6 groups of Nile tilapia ( Oreochromis niloticus
) fingerlings (17/group) for 43 days using the feeds containing no
supplement (control), 100 ppm of p-coumaric acid (CA100), 100
ppm of ferulic acid (FA100), RH extract equivalent to 100 ppm of p
-coumaric acid (RH100), CP extracts equivalent to 100 ppm and 200
ppm of ferulic acid (CP100 and CP200), respectively. Growth
performance, including weight and length, was monitored on day 0,
10, 20, 31, and 42 of the feeding, and the liver samples were
harvested after the sacrifice on day 43. No significant differences in
growth were observed between the control and 5 other treatments on
day 10 and 20 of feeding. On day 31, RH100, CP100, and CP200
increased body weight (in percentage of day 0 body weight) while
only CP100 increased length in comparison with the control. On day
42, RH100, CP100, and CP200 increased both body weight and
length while CA100 decreased body weight. Targeted metabolite
analysis showed that only CP100 increased hepatic glutathione level
while CA100 decreased it. Untargeted metabolomics analysis
revealed a clear separation of RH100, CP100, and CP200 groups
from the control, CA100, and FA100 groups in a principal
components analysis (PCA) model, which is contributed by the lower
levels of cystine and cysteinyl glutathione (Cys-GSH) and the higher
levels of adenosine monophosphate (AMP) and guanosine
monophosphate (GMP) in RH100, CP100 and CP200 groups.
Overall, both RH and CP extracts improved the redox status of
hepatic metabolome, which may contribute to their growthpromoting effects on tilapia fingerlings. The lack of positive effects
from CA100 and FA100 treatments indicated that CA and FA are not
the only bioactive constituents in the phenolic extracts of RH and CP.

Functional alginate-TiO 2 -graphene oxide nanohybrids to
minimize post-harvest loss of fruits and vegetables under visible
light
Piyumi Kodithuwakku
Tailoring semiconductors with Graphene Oxide is one of the
effective ways to enhance photocatalytic activity under visible light.
In this study, beach sand obtained from Lanka Mineral
Sand Ltd was magnetically separated and it was modified with
graphene oxide in the Monowave 300 microwave reactor.
Photocatalytic activity and antimicrobial activity of the nanohybrid
photocatalyst were tested by using Methylene blue and Escherichia
coli respectively under visible light. Finally, food coating was
prepared by incorporating alginate with prepared nanohybrid to
enhance the shelf life of bananas. SEM, TEM microscopy images and
Raman spectroscopy results the successful incorporation of graphene
oxide with ilmenite samples. The interlayer distances observed along
(104) and (110) plane directions in TEM were 0.276 nm and 0.255
nm, respectively and these results are in good agreement with the
interlayer distances calculated based on the XRD peak positions.
Furthermore, Uv reflectance results confirm the successful reduction
of the band gap of beach sand (3.2 eV) to 2.63 eV by incorporating
graphene oxide. Results of the SEM imaging of the Escherichia coli
treated with the ilmenite samples under visible light showed
reduction of the cell density as well as morphological changes of the
cell including cell wall damages. The shelf life of the banana was
improved with alginate-graphene oxide-ilmenite nanohybrid film for
food preservation and affirmed the uses in food packaging
applications. Alginate-graphene oxideilmenite nanohybrid coating
has minimized weight loss and firmness of bananas while electrical
nose results ensured the proper fruit ripening during 9 days of
ambient storage. This study demonstrated the antimicrobial ability of
the graphene oxide-ilmenite nanohybrid and the potential of use of
ilmenite derived samples as a food preservative material.
Effect of seaweed polysaccharides as food additives on intestinal
microbiome: A review
Hongyu Zhang
Seaweeds are marine plants rich in minerals, vitamins and
polysaccharides. They are an important component of foods, feeds
and medicine in the orient for several centuries. Seaweed
polysaccharides are a group of large molecular carbohydrates
existing mainly in the cell wall of seaweeds. They are composed of
polymers of sugar units linked through glycosidic bonds and account
for more than 50 % of the dry weight of algae. Seaweed
polysaccharides are known for their desirable viscosity, coagulation,
stability, emulsification and film forming properties due to their
special complex chemical structure, thus making them preferable
choice to be used as coagulants, stabilizers, thickeners, emulsifiers
and suspending agents in the food industry. According to modern
phytomedicine research, seaweed polysaccharides have been proven
to possess various beneficial properties including anticoagulant, anti
inflammatory, antioxidant, anticarcinogenic, and antiviral activities.
Due to the fact that they are healthy and natural, seaweed have
become popular food additives these days. Seaweed polysaccharides
as prebiotics to regulate intestinal flora types, stimulate intestinal
flora to produce beneficial metabolites are especially concerned
recently due to people's growing interest in keeping healthy gut
microbiota. Recent studies have reported that seaweed
polysaccharides as food additives have a positive effect on the
intestinal microecology of organisms. In this review, we aim to
review the types of seaweed polysaccharide and discuss the major
effects of them on the human intestinal flora when they are used as
food additives.
Application method and environment on deposition, dissipation
and metabolism of chlorothalonil on pakchoi

Dong Zhang
For scientific application of chlorothalonil, deeply understand the
deposition, distribution and dissipation of chlorothalonil on pakchoi,
and reduce its application dosage. The effects of application dosage,
application season, planting environment and planting area initial
deposition, field dissipation and metabolism of pakchoi were studied.
The deposition amount of chlorothalonil gradually increased with the
increasing dosages, which followed an order of leaf &gt; edible
parts&gt; petiole&gt; planting soil. The half-lives of chlorothalonil
on pakchoi in May, October and December were 2.86 - 5.79 d, 3.08 5.87 d and 6.41 - 11.32 d, respectively. The deposition concentration
and the dissipation half-life of chlorothalonil in different parts of the
pakchoi plant and the planting soil in the greenhouse environment
were higher than those in the open field environment and increased
with increasing application frequencies. The initial deposition
concentration and half-life of chlorothalonil on pakchoi gradually
decrease from north to south: Beijingï_~ Hefeiï_~ Changsha in April,
Hefeiï_~S.

molasses, tests were carried out on moisture, brix, acidity, reducing
sugars, total reducing sugars, polarimetry and starch content of the
sample, in order to obtain quality parameters for the production of
molasses, as well as how to optimize sugar production at the mill.
Based on previous studies and on the results of experiments, it was
found that the ideal molasses for use in animal feed must have a
concentration greater than 50% of reducing sugars, as well as a low
brix, which implies a low concentration of sucrose.
Using the pseudophase kinetic model to determine the
distributions of theaflavins and explore the influence factors on
their partition behaviors in the oil-in-water emulsions
Lu Cheng
Food and biological matrices are usually hetero-phase systems, a lot
of which are oil-in-water (O/W) emulsions. Numerous studies have
indicated that the distributions of antioxidants (AOs) significantly
influence their efficiency in the O/W emulsions. Up to now, the study
on AOs distributions in the O/W emulsions is very limited. The
commonly utilized quantitative methods in biphasic systems cannot
be applied to the O/W emulsions because they usually involve the
rupture of emulsions prior to analysis, resulting to destruction of the
interfacial region and disruption of the existing equilibria of the
emulsions biasing the obtained results. In this study, a novel and
nondestructive strategy, called the pseudophase kinetic method was
applied and adapted to the intact O/W emulsions. Different influence
factors, including AO structure, oil to water ratio, oil
type, and surfactant concentration on AO distributions were also
investigated. In this work, we employed the pseudophase kinetic
method to investigate the distribution of individual theaflavins in the
O/W emulsions. All the individual theaflavins accumulated in the
interfacial regions, following the order: theaflavin (TF-1) &gt;
theaflavin-3-gallate (TF-2) &gt; theaflavin-3,3'-digallate (TF-3)
suggesting that the AO with less galloyl group or hydroxyl group was
more prone to locate in the interfacial region. Furthermore, the
distributions of theaflavins depended more on oil to water ratio than
the degree of oil unsaturation (MCT, corn oil and soybean oil). The
increased the surfactant concentration promoted the incorporation of
AOs into the interfacial region, however, their interfacial
concentrations, which were much greater than their stoichiometric
concentration, decreased due to the dilute effect exerted by the larger
interfacial volume. This study first estimated the percentages and
concentrations of the individual theaflavins and explored different
influence factors on the distribution of the theaflavins in the O/W
emulsions. By unveiling these new and fundamental information
about theaflavins, the relationship between AO efficiency and AO
distribution in the O/W emulsions could be developed and
adjustment of AOs distribution for a particular application, such as
inhibition of lipid oxidation, could be achieved in the future

Solid-state fermentation as an efficient strategy to enhance the
phenolic contents and antioxidant activities of oriental mustard
bran
Joy Roasa Mustard bran is a rich source of bioactive compounds, yet
it remains underutilized and undervalued as a by-product of mustard
seed processing. Solid-state fermentation (SSF) is a bioprocessing
technology that has been recognized for its ability to improve the
health and nutritional properties of low-value agro-industrial byproducts. In this study, SSF using various food-grade microbes (
Aspergillus spp., Rhizopus spp., Bacillus subtilis , Saccharomyces
cerevisiae ) was evaluated for its potential to enhance the phenolic
contents and antioxidant activities of oriental mustard bran. The total
phenolic contents (TPC), total flavonoid contents (TFC), and
antioxidant activities (FRAP, DPPH, ORAC) of methanolic bran
extracts were measured over a 7-day fermentation period. The TPC
and TFC of mustard bran significantly increased after SSF treatment,
especially for the Aspergillus spp. and Rhizopus spp. treatment
groups. Elevated activities of hydrolytic enzymes (cellulase, amylase,
beta-glucosidase, xylanase) were also observed for some treatment
groups following SSF treatment, suggesting that key enzymes
produced by the fermenting microbes may play important roles in the
release of phenolics from the substrate. In correlation with TPC
results, SSF also led to significant increases in the antioxidant
activities of mustard bran, which were likewise most enhanced by
filamentous fungi strains. Moreover, LC-MS/MS analysis showed
that SSF significantly altered the composition of phenolic acids,
kaempferol derivatives and isorhamnetin derivatives in mustard bran.
Overall, results from this study show that SSF by filamentous fungi is
a promising strategy to enhance the phenolic contents and antioxidant
properties of oriental mustard bran. Further investigation into the
impacts of SSF on the health attributes of mustard bran may lead to
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its utilization as a value-added functional food ingredient.
Advances in Packaging Recycling and Sustainability
Charactarization of Brazilian sugarcane molasses: Applications
in ruminant feeding
Food safety considerations regarding expanded PCR use in food
Arthur Rodrigues
packaging
Brazil is the largest producer of sugarcane in the world, producing
Kevin Nelson
approximately 720 million tons, which corresponds to 40% of the
As the emphasis on creating recycling-ready packaging grows,
crop worldwide. A large part of this crop is destined for the
commercial and legislative interests are increasing pressure on
production of sugar, which generates, among other by-products,
manufacturers to use more post-consumer recycled (PCR) material.
molasses, which despite being a by-product, sugarcane molasses is
When compared with virgin materials, it is unsurprising that
rich in proteins, calcium, iron, magnesium and potassium, causing
mechanically recycled polyolefin PCR resins almost always display
this residue to have a wide applicability as a fertilizer and food
lower quality at a higher cost. Quality issues include gel, color and
supplement. Due to its excellent nutritional value and high
odor deficiencies that affect functional performance as well as
palatability, molasses has been widely used in animal feed,
aesthetic properties. Less well known is that the current food contact
generating improvements in meat and milk production, although it is suitability criteria that guide the use of recycled plastics in food
not a standardized product. In order to obtain a standardization of
packaging restrict their use. Typical challenges for recyclates include

traceability, overcoming potential misuse during prior handling and
separation of food contact compliant from non-compliant waste. In
the EU and the US, not only is the uniformity and security of the
PCR source considered, but the recycling process itself must be
evaluated for its ability to consistently supply a safe, clean product.
Fundamentally, it is expected that the PCR resin must be of suitable
purity to meet all of the food safety specifications of a virgin
polymer. One of the most complicated technical and regulatory
issues facing mechanical plastic recyclers producing food contact
materials is their obligation to ensure traceability of all input
materials. Since the input materials for PCR are always uncontrolled
at some point, management of contamination by not intentionally
added substances (NIAS) and substances of very high concern
(SVHC) is challenging. Although FDA is satisfied that PET recycling
processes are capable of removing NIAS, polyolefin recovery
processes must continue to pass rigorous surrogate contaminant
testing to demonstrate suitable purity is achievable. These constraints
limit commercial supply and make broad-based PCR addition to food
packaging difficult. While it is important for the food packaging
industry to increase its use of PCR polymers, guaranteeing that they
are food safe remains challenging. Innovation is needed to close the
supply/demand gap for food safe PCR resins.

can be used from non-food approved applications. The current study
focused on identifying unknown compounds in post-consumer
polyolefins utilizing gas chromatography-mass spectrometry in fullscan mode with the most recent NIST mass spectral library. This
work provides critically important survey data about extractable
chemicals (NIAS/IAS) from polyolefins sourced from commercial
post-consumer polymer suppliers and material recovery facilities to
understand suitability for direct food contact packaging applications.
This research will provide much needed data to provide safe and
traceable recycled plastic feedstocks for direct food contact
applications while contributing to a circular economy.

Quality and performance of landfill diverted mixed plastic
waste used for food packaging
Mark Early
Plastic production continues to grow with global demand of 368
million tonnes in 2019 and an estimated 460 million tons of waste
plastic being generated by 2030. Globally, plastic and specifically
single-use plastics (SUPs) are being sent to landfills or accumulating
in the terrestrial and marine environments. Multi-national brand
owners and retailers, such as Coca-Cola, PepsiCo, Unilever, Danone,
and Colgate-Palmolive, and Wal-Mart have committed to increased
use of recycled content up to 50% wt. by 2025. Recently approved
Dissolution recycling of polyolefins: Recycled resins with virgin- bills throughout the United States (U.S) require increased recycled
like properties
content in plastic beverage bottles up to 50% by 2030 and 2031. The
Amy Waun
European Union has also created a tax contribution of EUR 0.80/kg
Consumers increasingly expect and demand sustainable products
on nonrecycled plastic packaging waste effective on January 1 st ,
without trade-offs in performance or cost. Concerned companies, like 2021. Estimates in the U.S. put packaging from food-service plastics
P&G, have established long-term sustainability goals that include the and SUPs at greater than 16 million tons every year, or more than 45
use of large percentages of recycled resins in their products and
kg per person. These SUPs are considered the greatest challenge for
packaging. To satisfy consumers expectations and achieve
landfill recovery due to low market values, mixed composition, and
companies goals, P&G has developed a novel purification
fat, oil, and grease contamination. The purpose of the research was to
technology that converts contaminated recycled polyolefins (PP and
sort, characterize, and provide a performance grade for mixed waste
PE) into virgin-like resins. The proprietary technology is based on
plastic bales diverted from United States landfills for quality and
the use of an alkane solvent at elevated temperature and pressure, and safety. Bales from mixed waste plastic packaging # 3-7,
a novel combination of standard chemical engineering unit
predominantly comprised of SUPs, were processed into sized
operations, such as liquid liquid extraction, sedimentation, size
reduced precursors for manufacturing of food packaging using a
exclusion and adsorbent filtrations, and devolatilization. These
modular granulation and densification system. Feedstocks were
processes purify the recycled polyolefins via removal of odor,
graded for aroma quality using a flash gas chromatography electric
volatile organic chemicals, and other organic and particulate
nose to compare volatile species in mixed waste to virgin feedstock
contaminants and additives. This presentation will provide an
volatile standards. Further characterization evaluating thermal and
overview of the purification process and the physical and mechanical flow properties to predict processing and packaging performance
properties of the virgin-like resins produced.
were completed. Results of this research demonstrate the ability to
increase recycling of SUPs for inclusion into food packaging. Impact
Survey of intentionally and non-intentionally added substances
of this research is increased post-consumer feedstocks for food
from post-consumer polyolefins
packaging from landfill waste streams.
Khairun Tumu
The use of recycled polymer in food contact materials (FCMs) is
Current and future perspectives for post-use solutions for plastic
necessary for progressing to a circular economy. There is a
packaging.
heightened awareness of safety concerns for recycled materials in
Christopher White
FCMs due to the potential of non-intentionally added substance
Post-use plastic packaging is accumulating at an increasing rate. For
(NIAS) and unapproved intentionally added substance (IAS)
fifty years, the responsibility for this plastic waste has been the
contamination. IAS compounds improve performance in the original responsibility of the consumer or municipality, and only 9% of all
application but are not chemically linked to the polymer chain and
plastic waste is recycled. Recently, the responsibility for solutions to
can desorb into the environment and food matrices. Several
the accumulation of plastic waste has shifted to plastic packaging
undefined IAS chemicals can be present during polymer recycling
producers through a series of regulations. These include extended
and react to form new substances (NIAS). Utilization of recycled
producer responsibility laws (states assessing taxes on the use of
polymers manufactured prior to current legislation that limits or bans virgin resin) and amendments including plastic waste to the Basel
scrutinized chemicals such as phthalates, bisphenols, and
Convention on Transboundary Movement of Hazardous Wastes.
perfluorinated substances, increases the potential of accumulation in This presentation will focus on the current reality and challenges in
the supply chain and environment. Due to mounting consumer and
packaging mechanical and chemical recycling. Additionally, we will
regulatory pressure, brand owners and retailers have released
explore potential innovative solutions such as the photocatalytic
restricted substance lists (RSLs) which can hinder the utilization of
degradation of packaging.
recycled polymers in all applications. The investigation of NIAS and
IAS in post-consumer polyolefins from single-stream collection
New strategies to evaluate and manage recycled materials for
sources is challenging due to the number of different additives that
food contact: A European point of view

Olivier Vitrac
The European green deal is at the origin of the rapid evolution of
practices in food packaging and the need to manage the associated
chemical risks. The presentation reviews the research actions
resulting from the generalization of recycling, the substitution of
plastics by cellulosic fibers, the development of repeated use and
reuse. Recent results from three collaborative projects with the
French national reference laboratory are presented. Mechanically
recycled plastic material must be used for food contact after a
decontamination step complicated by the presence of low volatile
molecules. Cellulosic materials are reused without decontamination
and are highly contaminated by mineral oils. A new assessment of
the transfer risk by substance class is presented when recycled
materials are partially decontaminated and used behind a functional
barrier. This solution explored experimentally and computationally
would allow recycled polyolefins potentially contaminated with high
molecular weight substances. An application of cellulose microfibrils
as a functional barrier is shown. The impossibility to identify
experimentally if a deposit is decontaminated, of food, cosmetic or
other origin is a real challenge. Low-resolution GC-MS is the
universal technique for evaluating extracts and migrates. We
developed a numerical procedure to robustly extract the fingerprint of
arbitrary contamination patterns (with/without peak forests). Ion
signals are wavelet-transformed, coded, and compressed as monotone
segments with letters. The obtained sequences can quickly be
realigned and compared with existing genomic tools. The measure of
informational entropy enables the detection of contamination.
Conditional entropy traces its origin between samples. The method's
capabilities are demonstrated on various streams, materials, and
foods in contact. The principle of a public repository of the chemical
information and observatory of recycled materials is sketched.

Cottonseed kernel extracts downregulate proinflammatory
cytokine gene expression in mouse macrophages
Heping Cao
Gossypium hirsutum L. (Cotton) produces high-value fiber and lowvalue cottonseed. Cottonseed is classified as either glanded or
glandless seed depending on the presence or absence of pigmented
gossypol glands in the seed. Cottonseed value may be increased by
providing bioactive compounds with health promotion and disease
prevention potentials. Cottonseed ethanol extracts were isolated from
both glanded and glandless seed and analyzed by HPLC-MS to be
essentially free of toxic gossypol. The objective of this study was to
investigate if cottonseed extracts reduce proinflammatory cytokine
gene expression in mouse macrophages. Mouse RAW264.7
macrophages were treated with various concentrations of cottonseed
extracts for 2, 8 and 24 h. qPCR was used to analyze the expression
of several proinflammatory genes coding for tumor necrosis factor
(TNF), prostaglandin-endoperoxide synthase 2 (PGS2/COX2),
granulocyte-macrophage colony stimulating factor (GM-CSF),
interferon gamma (IFNg), interleukin (IL) 6 and IL12b cytokines.
Glanded cottonseed kernel extract reduced all but TNF mRNA levels
in mouse macrophages. Glandless cottonseed kernel extract
decreased the expression of all five proinflammatory cytokine genes
in the cells. However, cottonseed coat extracts did not exhibit
apparent effects on decreasing mRNA levels of the poinflammatory
cytokine genes in the macrophages. We propose that cottonseed
kernel extracts possesses anti-inflammatory properties.

Alleviation of dextran sulfate sodium-induced colonic
inflammation by different oligo- and polysaccharide fractions
from garlic via restoring immune homeostasis, improving
antioxidant status and alleviating intestinal microbiota dysbiosis
Zhichang Qiu
Recycled plastic content determination through aggregation This study aimed to evaluate the protective effects of garlic sugars
induced emission
with different molecular weights against dextran sulfate sodium
Michael Shaver
(DSS)-induced colitis in mice and explore the underlying
The linearity of the global plastics economy is both an environmental mechanisms. The administration of garlic oligo- and poly-saccharides
crisis and socio-economic challenge. Global recycling rates lie as low reduced the disease activity index, inhibited colon shortening and
as 16 %: most plastics are produced, used, and sent to landfill. We
spleen enlargement, and ameliorated colonic pathological damages.
must better retain the value of plastics and close the loop by reFurther studies found that the dysregulation of pro-inflammatory
directing plastics for re-use and recycling. To encourage recycling
cytokines (TNF- Î± , IL-1 Î2 , IL-6, IL-18) and anti-inflammatory
and curb landfilling, new legislations within the EU and UK will tax cytokines (IL-10) were significantly ameliorated, accompanied by the
products made with less than 30 % recycled plastic. At present,
improvement of antioxidant enzymes (GSH, CAT and T-SOD),
quantitative determination of recycled content remains elusive and
suppression of the activation of TLR4-MyD88-NF- Îº B signaling
relies on the paper-work heavy and financially taxing mass-balance
pathway, upregulation of mRNA expression of tight junction proteins
approach. Here we present a novel fluorescence-based analytical
(Claudin-1, Occludin, ZO-1). Garlic oligo- and poly-saccharides also
technique to determine recycled content in packaging plastics.
reversed gut microbiota dysbiosis in the colitic mice by increasing
Bathochromic shifts resulting from aggregation of an FDA approved the abundance of potentially beneficial bacteria (e.g., Lactobacillus
fluorescent dye in high density polyethylene (HPDE), polypropylene and Lactococcus ) and reducing the proportion of potentially harmful
(PP) and polyethylene terephthalate (PET) at loadings â‰¤ 0.5 wt% bacteria (e.g., Bacteroides and Alistipes ). Furthermore, there was a
were used to detect simulated recycled contents as low as 10 wt%.
restored production of short-chain fatty acids in the colon due to the
Linear correlations, found between increasing recycled content and
intervention of garlic oligo- and poly-saccharides. After
fluorescence peak intensity ratios, were used to predict the final
fractionation, the high-molecular-weight polysaccharides exhibited
recycled content of mixed samples. This research was expanded by
stronger alleviating effects in DSS-induced colitis symptoms
including fluorescence lifetime measurements and colour analysis
compared to the lower-molecular-weight polysaccharides, probably
techniques to produce a three-pronged verification technique to
due to their ability to ferment in the distal part of the colon. Taken
provide protection against fraud. We also demonstrate how this
together, this study demonstrated the anti-inflammatory effects of
system of recycled content determination is completely independent
garlic oligo- and polysaccharides and revealed that the highof sample dimensions and processing conditions whilst maintaining
molecular-weight polysaccharides were more effective in alleviating
the quality of the recycled plastic. The method presented is cheap and DSS-induced colitis.
highly compatible with existing recycling infrastructure thus
facilitating roll-out of an accurate recycled content determination to
Bitter sensing TAS2R50 mediates trans-Resveratrol-induced
support global plastic pollution reduction.
anti-inflammatory effect on interleukin 6 release in HGF-1 cells
Veronika Somoza
Food Bioactives in Infectious and Autoimmune Diseases
Recent data have shown anti-inflammatory effects for transresveratrol (RSV) and rosmarinic acid (RA) in various immunecompetent cell models through reduction of lipopolysaccharide

(LPS)-induced interleukin 6 (IL-6) release. Because both compounds
have been reported to taste bitter, we hypothesized an involvement of
human bitter taste sensing receptors (TAS2Rs) on IL-6 release in
LPS-treated human gingival fibroblasts (HGF-1). First, the bitter
taste intensity of RSV and RA was compared in a sensory trial with
10 untrained panelists, of whom 90% rated a 50 ppm of RSV in water
solution more bitter than 50 ppm of RA. A mean 19 Â± 6% reduction
of the RSV-induced bitter taste intensity was achieved by coadministration of 50 ppm of the bitter-masking, TAS2R43 antagonist
homoeriodictyol (HED). Mechanistic experiments in a stably
CRISPR-Cas9-edited TAS2R43ko gastric cell model revealed
involvement of TAS2R43 in the HED-evoked effect on RSV-induced
proton secretion, whereas the cellular response to RSV did not
depend upon TAS2R43. Next, the IL-6 modulatory effect of 100
Î¼M RSV was studied in LPS-treated immune-competent HGF-1
cells. After 6 h of treatment, RSV reduced the LPSinduced IL-6 gene
expression and protein release by 46.2 Â± 12.7 and 73.9 Â± 2.99%,
respectively. This RSV-evoked effect was abolished by coadministration of HED. Because realtime quantitative polymerase
chain reaction analyses revealed a regulation of TAS2R50 in RSV
with or without HED-treated HGF-1 cells, an siRNA knockdown
approach of TAS2R50 was applied to verify TAS2R50 involvement
in the RSV-induced reduction of the LPS-evoked IL-6 release in
HGT-1 cells.
The protective effect of carnosic acid on dextran sulfate sodiuminduced colitis based on metabolomics and gut microbiota
analysis
Xian Wu
Accumulating evidence suggests that the gut microbiota plays an
important role in the pathogenesis of inflammatory bowel disease
(IBD). Carnosic acid (CA) is a major antioxidant component of
rosemary and sage. Herein, we investigated the protective effects of
dietary CA on dextran sodium sulfate (DSS)-induced colitis mouse
model with an emphasis on its impact on the composition and
metabolic function of gut microbiota. We found that CA effectively
attenuated DSS-stimulated colitis in mice, as evidenced by reduced
disease activity index (DAI), and systemic and colonic inflammation.
Additionally, CA restored microbial diversity and improved the
composition of gut microbiota in DSS-treated mice. Moreover,
Spearman s correlation coefficient showed a significant correlation
between the fecal metabolites and the gut microbiota species.
Changes in gut microbiota and the correlated metabolites might
partially explain CA s anti-inflammatory effects against colitis.
Future clinical trials are needed to determine the therapeutic effects
and mechanisms of CA on IBD in humans.
Potential adverse effects induced by foodborne titanium dioxide
engineered nanoparticles
Hengjun Du
Titanium dioxide (TiO 2 ), a commonly used food additive, contains
an appreciable fraction of particles falling in nanoscale. There is
increasing concern about the potential unintended health risks
associated with foodborne engineered inorganic NPs in specific
susceptible populations, such as the obese. Herein, we determined the
possible adverse effects of orally administered two types of TiO 2
(30 nm and E171-food grade
TiO 2 ) for 12 weeks on two populations of mice, i.e., high-fat diettreated obese mice and low-fat diet-treated non-obese mice. The
results showed that administration of E171 and TiO 2 NPs led to the
accumulation of TiO 2 in mouse kidney and liver dose-dependently,
accompanied by the damage to specific cellular organelles in the
renal and liver tissues. Furthermore, the TiO 2 NPs profoundly
modulated the mRNA levels of genes involved in oxidative damage
in the liver and kidney. The effects mentioned above were more
pronounced in obese mice than in non-obese mice. Dietary intake of

TiO 2 NPs aggravated the obesity-induced abnormality in serum
biochemical parameters related to liver function and lipid
metabolism. Additionally, it exacerbated the obesity-induced lowgrade colonic inflammation, such as increasing inflammation-related
cytokines and losing healthy colonic morphology in the colon. TiO 2
NPs further reduced obesity-induced decline in the cecal levels of
short-chain fatty acids. The results showed that dietary TiO 2 NPs
led to a significant dysbiosis of gut microbiota with stronger
alterations in the obese mice than the non-obese mice. On the other
hand, E171 and TiO 2 NPs caused adverse effects on the
reproductive systems of both male and female mice, such as the
sperm and oocytes number decrease, sperm abnormality, pathological
change of testes and ovaries, and abnormalities in sex hormone
secretion. It is worth noting that the severity of these adverse effects
appeared to be greater in the obese mice than nonobese mice.
Moreover, TiO 2 NPs disordered the expression of genes and
proteins related to spermatogenesis, oogenesis, apoptosis, oxidative
stress, and steroidogenesis in the gonads of mice, causing
reproductive toxicity, especially in the obese ones. Overall, these
findings provided a valuable new perspective on the potential adverse
effects of foodborne TiO 2 engineered NPs among obese vs. nonobese populations.
Sw5a: The trojan horse against ToLCNDV infection in tomato
Namisha Sharma
Tomato leaf curl disease (ToLCD), caused by Tomato leaf curl New
Delhi virus (ToLCNDV), is a major constraint to tomato production.
Plants have developed different strategies of defense against viruses
which involves: (a) identification of viral effectors, avirulence ( Avr )
genes, by the corresponding Resistance ( R ) genes and (b) the
antiviral RNA silencing mechanism (also called RNA interference;
RNAi). Our studies focused on the contribution of microRNAs
(miRNAs) and R genes in providing resistance against geminivirus
infection. With a view to providing mechanistic insight into miRNAmediated defense mechanism, the miRNAome of tomato in response
to ToLCNDV infection was studied. The relatively higher abundance
of miR159 during infection in tolerant cultivar and the inverse
correlation of miR159 abundance with its target, MYB suggested
their putative involvement in the defense response. Molecular
characterization of sly-miR159 and SlMYB demonstrated their role
in regulating the expression of Sw5a gene. Functional
characterization showed that SlSw5a interacts with AC4 (viral
suppressor of RNA silencing) of ToLCNDV to trigger hypersensitive
response (HR) and limit virus spread. Altogether, the study delineates
interaction between upstream miR159-Myb33 module and its
downstream target Sw5a to activate HR leading to geminivirus
tolerance. The results obtained could be employed in developing
tolerance in susceptible cultivars of tomato through modern breeding
or molecular approaches.
Dietary 5-demethylnobiletin attenuated dextran sulfate sodiuminduced colitis in mice by inhibiting the immune response and
regulating gut microbiota
Mingyue Song
The study investigated the preventive effect of 5-demethylnobiletin
(5DN), a natural polymethoxyflavone derivative from citrus fruits, on
dextran sulfate sodium (DSS)-treated mice and its potential
mechanisms. The results indicated that 5DN treatment alleviated
DSS-induced colitis symptoms in mice by preventing body weight
loss, reducing disease activity index, decreasing the colon weight to
colon length ratio, and lessening colonic tissue damages.
Additionally, 5DN inhibited the immune response in colitic mice
through descending the production of inflammatory cytokines.
Furthermore, 5DN altered the gut microbiota dysbiosis in DSStreated mice via up-regulating the level of probiotics ( Roseburia )
and downregulating the level of pathogenic bacteria ( Clostridium ,

Parabacteroides , and Sutterella ). Taken together, these data
provided a solid scientific basis for utilizing 5DN as a therapeutic
candidate in colitis and related diseases.

Cheng-Yu Weng
The balance of gut microbial communities has been proven to have a
high correlation with human health and disease. Non-digestible
carbohydrates unable to be degraded by human digestive enzymes
New Insights in Gut Microbiota Health-Benefits
can be utilized by the gut microbiome and thus impact gut microbial
ecology. Short-chain fatty acids (SCFAs), as the major metabolic
Identification of novel gut microbiota-derived
products of fermentation by gut microbes, are key mediators and
metabolites of curcumin in mice
biomarkers toward chronic, intestinal diseases. However, the
Minna Luo
molecular properties of SCFAs and the complexity of
A substantial portion of curcumin remains in the fecal content after
polysaccharides make the task of linking dietary carbohydrate
oral administration due to its poor bioavailability, while gut
structure to predictable SCFAs production difficult. Therefore, in this
microbiota may significantly contribute to the biotransformation of
study, we introduce a rapid-throughput liquid-chromatography mass
curcumin in the large intestine. Uncovering the gut bacteria-derived
spectrometry-based method to perform absolute quantification of gut
metabolites of curcumin play a crucial role in understanding the
microbiome-derived SCFAs and other carboxylic acid metabolites.
biological effects of curcumin. Antibiotics were applied to deplete
Coupled with the robust glycomic analysis platforms established in
gut microbiota in mice to identify the bacteria-derived metabolites of our lab before, we were able to understand the structure of dietary
curcumin. Hexahydro-demethyl-curcumin (HHDC) and hexahydrocarbohydrates and the corresponding outcome of SCFAs. We then
didemethylcurcumin (HHDDC) were identified as novel microbiota- applied these platforms to the fermentation products from 56
derived metabolites of curcumin in mice, as evidenced by the fact
common fruits and vegetables in an in vitro fecal bioreactor model.
that HHDC and HHDDC were rich in non-antibiotic-treated mice but The result shows that the SCFAs production profile differs between
cannot be detected in antibiotics-treat mice. Furthermore, the results
dietary carbohydrates after fermentation by feces bioreactors. For
were validated by comparing the presence of HHDC and HHDDC
example, cucumber has significantly higher propionic (4.4 mg/ml)
before and after antibiotics treatment in the same batch of mice. Fecal and butyric acid (13 mg/ml) concentrations in the fermented product
samples showed high concentrations of HHDC and HHDDC in the
compared to the kidney beans at day 3, which only has propionic acid
day before antibiotics treatments, but both decreased sharply along
level of 0.28 mg/ml and butyric acid level of 0.24 mg/ml. Linking
with the depletion of bacteria by antibiotics. Collectively, our study
this discovery to the carbohydrates information, a higher content of
for the first time revealed two novel bacteria-derived metabolites of
galactose (0.044 g/g), xylose (0.033 g/g) and galacturonic acid (0.038
curcumin in mice, which may shed light on the biological fate of
g/g) was found in cucumber than in kidney bean (galactose 0.019 g/g,
curcumin in vivo , as well as its health effects.
xylose 0.010 g/g and galacturonic acid 0.004 g/g) which could
possibly lead to the high propionic acid and butyric acid productions.
Fermentability of strawberry soluble fiber by Bacteroides spp
In brief, these methods will provide new insight toward
Pongpol Thanuphol
understanding human nutrition, foodmicrobiome interactions, and
Strawberry is a rich source of soluble dietary fibers, mainly pectin.
their impact on human health.
Despite the lack of human digestive enzymes to degrade these
molecules, some gut microbiota can fulfill the shortage of human
Bacterial endotoxin lipopolysaccharides regulate gene expression
gastrointestinal tract by providing essential enzymes for fiber
in human colon cancer cells
metabolism, thus releasing beneficial compounds including SCFAs
Heping Cao
for human health. Recently, Bacteroides spp have been reported
Lipopolysaccharide (LPS) is a major cell wall component of gramwith fiber degrading functions on some plant polysaccharides,
negative bacteria. Colon bacteria contribute to LPS which promotes
however, no specific studies regarding strawberry fiber
colon cancer metastasis by enhancing tumor cell adhesion,
fermentability of Bacteroides spp have been reported yet. The aim
intravasation, and extravasation. Previous studies explored the effects
of this study is to evaluate strawberry fiber fermentability of
of LPS on gene expression in colon cancer cells, but they were
Bacteroides spp. In this study, strawberry soluble fiber was extracted focused on very few targets. The objective of this study was to
by hot water decoction. The extract was then precipitated with
survey the effects of LPS on cell viability and gene expression of 55
hydroalcoholic solution. After filtration, lyophilization was done to
molecular targets in human colon cancer cells. The author observed
yield fiber flakes. For fermentability assessment, cultivation of
that LPS did not affect the viability of COLO 225 cells under the
Bacteroides spp in minimal medium was conducted using 0.5%
culture conditions but affected the expression of a number of genes
strawberry fiber as sole carbon source in comparison to dextrose and important in inflammatory responses and cancer development. LPS
commercial citrus pectin. After fermentation at various time points,
increased TTP family, GLUT family and DGAT1 mRNA levels but
aliquots of samples were collected and analyzed by means of pH
decreased DGAT2a and DGAT2b expression in the human colon
determination, qPCR experiment, and chromatographic techniques.
cancer cells. LPS also increased COX2, CXCL1, ELK1, ICAM1,
As a result, in terms of pH change, strawberry fiber was comparable TNFSF10 and ZFAND5 but decreased BCL2L1, CYP19A1 and
to commercial citrus pectin. Slight pH lowering effects was observed E2F1 mRNA levels in the colon cancer cells. LPS did not exhibit
at 12 h of fermentation, and more obvious reduction could be seen
significant effects on the mRNA levels of BNIP3, FAS, HUA, ILs,
from 24 h. The concentration of SCFAs were also increased along the HUA, LEPTIN P53, PPARR and TNF genes in the human colon
fermentation. At 48 h of fermentation, HPSEC analysis results
cancer cells. These data suggest that LPS has profound effects on
revealed that most of strawberry polysaccharides were degraded
gene expression and should provide a basis for mechanistic study of
showing different chromatograms among Bacteroides spp.
LPS on the regulation of gene expression in human colon cancer
Similarly, results from TLC and gel electrophoresis studies also
cells.
confirmed strawberry fiber degradation with divergent patterns
among bacterial species. In summary, this study suggested the
Sustainable Agriceuticals
utilization of strawberry dietary fiber by Bacteroides spp which, in
turn, provided support for use of strawberry fiber as prebiotics.
Antihypertensive effects of milk fermented by Lactobacillus
reuteri Z09 and Lactobacillus helveticus Z11 on spontaneously
Deciphering the relationship between gut microbe-derived
hypertensive rats
SCFAs and dietary carbohydrates using LC-MS based platforms Daxi Ren

Hypertension is a leading risk factor for chronic disease globally, and
the antihypertensive effects of foods fermented by lactic acid bacteria
became an emerging focus of investigation. The aim of this study
was to investigate the effect and mechanism of milk fermented with
Lactobacillus reuteri Z09 (MFZ09) or/and Lactobacillus helveticus
Z11 (MFZ11) on spontaneously hypertensive rats (SHRs). 50 Male
rats (10 weeks old) were randomized into 5 groups: normal group,
Captopril group ( 6.28 mg/mL ), MFZ09 group, MFZ11 group, and
mixture-fermented group (MFM). The mice in three fermented milk
groups were continuously administered 10mL/kg fermented milk
(fermented by 3.0% strains in 11% skim milk ) by oral gavage for 5
weeks. After 1 week of adaptive feeding a nd 4 weeks of
administration, mixture-fermented milk treatment decreased systolic
and diastolic blood pressures in the SHRs significantly, while there
were no significant differences between MFZ09/MFZ11 and normal
group. Moreover, mixture-fermented milk treatment decreased the
endothelin-1 and angiotensin II in SHRs ( P &lt;0.05), and improved
hearts and the kidneys of SHRs according to tissue sections. Mass
spectrometry (MS) showed that the content of antihypertensive
peptides in
Lactobacillus mixture group were higher than those in other groups.
Furthermore, Lactobacillus mixture group restored intestinal flora
homeostasis by recovering flora abundance, and elevated intestinal
short-chain fatty acid (SCFA) content. Overall, orally administered
Lactobacillus mixture fermented milk have antihypertensive effects,
possibly via modulating gut microbiome.
Antiobesity properties of fermented loquat (Eriobotrya japonica)
leaf teas in vivo and invitro
Wallace Yokoyama
Mice on high fat (HF) diets were fed fermented loquat (Eriobotrya
japonica) leaves (FLL) to evaluate their antiobesity properties
because of their use to treat inflammation and diabetes in traditional
medicines. FLL were either purchased from a local herbalist or
prepared in our laboratory. C57Bl/6J mice were fed high fat (HF,
48% fat calories) diets for 30 d. HF diets supplemented with 20%
FLL or the ethanol extracts equivalent of 20% FLL (4.4 g/100 g diet)
reduced body weight gain. 20% FLL or its ethanol extract also
reduced adipose weight but not liver weight or blood glucose by the
glucose tolerance test (GTT). 20% FLL reduced ghrelin and GLP-1,
and 10% FLL reduced leptin, biomarkers for diabetes. Compared to
acarbose FLL extracts had no Î±-Amylase or glucosidase inhibitory
properties supporting the observation the GTT values. This study
suggests that FLL has potential to reduce physiological
characteristics of obesity related metabolic dysfunction.

inhibitory peptides against ACE and provide information for
obtaining novel ACE inhibitors for hypertension management.
Ultrasonic-assisted extraction of chinese propolis: Optimization
based on phenolic content, flavonoid content and antioxidant
capacity
Shiqin Peng
Propolis is a bioactive natural product produced by honeybees which
is enriched in various phenolic compounds including flavonoids and
phenolic acids and thus exerting the antioxidative activity.
Ultrasound-assisted extraction is considered as a green and highly
efficient method for bioactive components extraction from natural
products. To obtain phenolic compounds from propolis with highly
efficiency, ultrasound-assisted extraction was optimized. In this
study, 80% ethanol was selected as the extraction solvent. Results
showed that the optimum extraction conditions were as follows: the
liquid to solid ratio was 60:1 (mL/g), ultrasonic power was 135 W,
and ultrasonic time was 20 min. The highest total phenolic content
and total flavonoid content were 48.25 Â± 0.30 mg gallic acid/g and
211.00 Â± 0.87 mg rutin/g, respectively. At the same time, the
strongest anti-oxidant activities measured by 2,2-Diphenyl-1picrylhydrazyl (DPPH) and 2, 2'-azino-bis (3-ethylbenzothiazoline-6sulfonic acid) (ABTS) radical scavenging assay were obtained at the
same optimal condition with values of 162.99 Â± 0.35 mg trolox/g
and 156.59 Â±5.28 mg trolox/g, respectively, indicating that the total
phenolic content and total flavonoid content contributed to the antioxidant activities. The content of five major flavonoids of propolis
including galangin, chrysin, pinocembrin, pinobanksin and
pinobanksin-3acetate were increased by high performance liquid
chromatography-quadrupole time of flight mass spectrometry
analysis. As for the propolis structures, the Fourier-transform infrared
spectroscopy analysis revealed that ultrasound-assisted extraction did
not change the primary structure of propolis, while scanning electron
microscope analysis showed that ultrasoundassisted extraction could
enhance the contact area between propolis and ethanol. In summary,
the ultrasound-assisted extraction increased the extraction yield of
propolis with shorter extraction time, which is an ideal green
extraction method for propolis extraction.

A new approach on the treatment of acute infection diseases by
antibiotic-pectin formulae
Zayniddin Muhidinov
The literature evidence shows that the excessive use of antibiotics has
created many threats to human health. The comparative treatment
study of patients suffering acute intestinal diseases (amebiasis and
dysentery) with traditionally antibiotic dosage (metronidazole,
Novel ACE inhibitory peptides derived from whey protein
tetracycline, and ciprofloxacin) therapy and new formula congaing
hydrolysates: Identification and molecular docking analysis
antibiotics with low methoxylated and high methoxylated apple
Yuqing Tan
pectins includes four clinical trials has been performed in 1989-1990
Angiotensin I-converting enzyme (ACE) plays a significant role in
and 2013-2018 years at the Infection Disease Hospital, Dushanbe,
the regulation of blood pressure via generating angiotensin II (Ang
Tajikistan. The statistical analysis of efficiency of these comparative
II). Using natural inhibitors to block the activity of ACE is an
studies as a percentage of patient s recovery has demonstrated that
alternative method to minimize the side effects of commercial drugs, using the pectin formula significantly reduced the severity of acute
and is a major goal of hypertension management. This study detected intestinal infection diseases and allowed patients to recover in a
the presence of ACE inhibitory peptides in whey protein hydrolysate. shorter time than conventional treatment. Analysis of the dynamics of
The whey protein hydrolysate was separated sequentially by
mean antibiotic concentration value distribution per day of the study
ultrafiltration and RP-HPLC. LC-MS/MS revealed the amino acid
showed that the drug concentration level was maintenance steady in
sequences of the fractions and four potential ACE inhibitory peptides the blood plasma of 6 patients who received new pectin formula on
were selected (PQVSTPTL, MPGP, PMHIR, PPLT) for synthesis. IC the treatment days 3 and 6. In the case of traditionally antibiotic and
50 values of these four peptides were 86 Â± 8.09, 179 Â± 3.92, 90
sugar water solution formula administration, drug concentration
Â± 5.68, and 168 Â± 3.74 Î_M, respectively. Then, molecular
levels decreased up to 5 to 15 mg/L. There was also a clinical
docking analysis was used to assess how these peptides interact with improvement in patients who received both pectin formulae. Thus,
ACE. PQVSTPTL exhibited the lowest binding energy (-6.64
four clinical trials demonstrated the application of apple pectin
kcal/mol) with the ACE molecule. These four reported peptides were containing polyphenols and antibiotics in therapy of infected patients
with no allergenicity nor toxicity. These results indicated that whey
provides a synergetic effect to antibiotic treatment. The
protein hydrolysate could be a suitable resource for obtaining novel
administration of pectin against the antibiotic background has

allowed maintaining its constant concentration in the blood, leading
to an acceleration of the clinical recovery of patients.
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Advances in Packaging Recycling and Sustainability
Current FDA views on recycled plastic for food contact
Sean Fischer
There is an emphasis throughout the United States on increasing the
use of post-consumer recycled (PCR) materials, including plastic.
FDA is involved when industry proposes to use recycled polymeric
materials (usually originating from used food containers) to make
new food containers. FDA's main safety concerns with the use of
PCR plastic materials in food-contact articles are: 1) that
contaminants from the collection process of the PCR material and
consumer mis-use of the original container may appear in the foodcontact article, 2) that PCR polymer resins not authorized for foodcontact use may be incorporated into the new food-contact article,
and 3) that adjuvants added to the PCR material for a nonfoodcontact use may be incorporated into the new food-contact article.
This talk will discuss FDA s ongoing recycling program that accepts
voluntary submissions for Agency review on the ability of a
recycling process to produce PCR plastic of a suitable purity for food
contact applications. Included in the discussion will be FDA s current
views on the source control and testing data needed to demonstrate
that a recycling process can address the safety concerns mentioned
above.
Efficient depolymerization of polystyrene and re-polymerization
of the crude monomer
Muhammad Rabnawaz
This lecture presents polystyrene (PS) depolymerization using table
salt and oxidized copper scrubber. Without NaCl or copper oxides,
the styrene content was 64-66%. At the same time, the obtained
liquid has styrene content &gt;82% for table salt and 84% in the case
of copper oxide. Next, the recovered styrene monomer (without
purification) was subjected to freeradical polymerization. The
thermal properties of the obtained PS were evaluated in comparison
to PS prepared from commercial styrene monomers. Considering the
low cost and friendly nature of table salt, this study enables multiple
green chemistry principles such as waste prevention, energy-efficient
processes, and environmentally friendly catalysts.
Will biodegradable plastics relieve single use plastic
waste concerns? New challenges for sustainable
alternatives
Amar Mohanty
Plastic waste is a global pollution problem that pops up daily on
news headlines in our changing world with microplastics (&gt;5 mm
in size) even showing up in Mount Everest s snow. New Plastic
Economy by Ellen MacArthur s Foundation targets 100% reusable,
recyclable or compostable plastic packaging by 2025 . Globally we
produce ~450 million tons of plastic annually that expects to exceed
one billion tons per year by 2050. Further, USA tops the list next to
Canada in per capita plastic waste generation globally. Plastics find
applications in many sectors including but not limited to food
packaging, transportation, medical, housing, and other high-end
products. Packaging is the major sector in plastic use; ~50% of which
is in single-use products like grocery bags to takeout containers,
straws, six pack rings and plastic cutlery. Plastic wastes account to
~300 million tons annually, which is equivalent to the weight of the
entire human population (United Nations). Thus, immediate and
vigorous actions are required in reducing plastic wastes. There
remains a huge challenge in alternative solutions for three categories
of packaging - multi-layer packaging, mixedmaterial (plastic, metal,

and paper) and mono-material packaging that are impractical to
recycle. Biodegradable plastics show leading trends in sustainable
packaging. Many misunderstandings, myths and confusions around
bioplastic pose a challenge in its commercialization. However, the
global bioplastic market is growing at a CAGR of ~12% and a
number of biodegradable plastics are being commercialized; through
cost competitive blends and biocomposites. The biodegradable
plastic market expects to grow to ~$ 5 billion market in 2025. The
end-of-life solution for biodegradable plastics should grow and
should be expanded through government and industry leaders as well
as policy makers. Special interest is growing around home
compostable and soil biodegradable products over industrial
composting. Disruptive technology in creating high barrier
biodegradable packaging can help in reducing food wastes. This
presentation will highlight on challenges and opportunities towards a
zerowaste plastics eeconomy in supporting circular economy. The
combination of circular economy with bioeconomy can lead to
advanced sustainability.
Multifunctional biodegradable additives for simultaneously
improving the toughness and composting rate of bioplastic
packaging
Caroline Multari
Replacing petroleum-based plastics with biodegradable options is
one key approach towards improving packaging sustainability and
reducing plastic waste. However, biodegradable plastics are often
limited in their widespread implementation by poor mechanical
properties, such as brittleness, low yield strength, or low modulus.
Additionally, these materials are often not degradable outside of
specific environmental conditions. Addressing both limitations, this
presentation introduces a multifunctional biodegradable additive
designed to enhance the toughness of existing bioplastics while
simultaneously increasing their degradation rate. A nontoxic and
food-safe novel biodegradable encapsulation technology is used to
embed degradation-promoting additives in the matrix while limiting
breakdown of the composite during melt compounding and service
life. Spray-dried particles were characterized and melt compounded
into poly(lactic acid) (PLA), a brittle thermoplastic polymer that is
compostable only under limited conditions. The tensile and
composting behavior of the composite at 1.5, 3, and 6wt% are
compared to neat PLA in an extrusion-based additive manufacturing
model system. Ductility is improved over neat PLA with limited loss
of yield strength in modified ASTM D638 direct filament testing.
The degradation rate in compost of the composite is accelerated over
neat PLA under modified ASTM D5338 testing. Microbial
population analysis shows that microbial abundance is shifted toward
degraders for the encapsulant material in the presence of the PLA
composite, indicating that microbes are responsive to the material.
Formula and loading studies show that the additive system allows for
tuning of the mechanical properties of the composite within a usable
range. The results suggest that the multifunctional additive allows for
tailoring of mechanical properties to approximate those of existing
petroleum-based plastics while decoupling their degradation from
extreme environmental conditions.
Advances in sustainable active packaging materials
Julie Goddard
The Environmental Protection Agency estimates that the two highest
waste streams contributing to municipal solid waste are food (22%)
and plastic (19.2%) respectively, and it has been reported that 60% of
all plastic ever produced is currently accumulating in landfills or in
the environment. There is thus an urgent need for innovations to
reduce converging sustainability concerns around food and plastic
packaging waste. Active food packaging offers a potentially clean
label approach to reducing food waste while addressing on-going
demands for reducing use of food additives, yet there remains a need

for research on sustainable active packaging materials. In this work
we will describe advances in research on immobilized active
packaging technologies using a bioderived, biodegradable material.
Reactive extrusion of polylactic acid with antioxidant active ligands
represents an industrially translatable process to produce
immobilized active packaging (i.e, that in which the active ligand is
unlikely to migrate to the food or beverage) using sustainable
materials. The antioxidant polylactic acid material presented Trolox
equivalency of 0.36 to 0.89 nmol/cm 2 , delaying ascorbic acid
degradation by &gt;50%. Interfacial pKa determination revealed
optimal performance of the material in systems of pH value 6.7 and
greater. The resulting active packaging materials can support
addressing converging needs of addressing consumer demands of
additive removal and reduction of food and plastic packaging waste.

controlling the hydrophilicity of the matrix and reinforcements,
tailored deacetylation for chitin could change the wet performance of
composites. Mechanical characteristics and wet performance of
keratin-based composites can be significantly enhanced by
controlling the regularity and hydrophilicity of molecules with chitin
nanoparticles. Reinforced keratin composites experienced a 230%,
260%, and 540% increase in breaking strain, breaking stress, and
ductility, respectively, as well as a 94% weight retention. Desirable
mechanical and wet properties of keratin-based composites provide a
high potential for the keratin to be applied in the agricultural
industry.

Creation and characterization of a film with a color pH indicator
coating to determine the spoilage of beef, using bio-based
materials
Sustainable plant oil-based adhesives for resealable multilayer
Ana Romero
food packaging films
Introduction: Intelligent packaging utilizes chemical indicators to
Greg Curtzwiler
identify the quality and determine the safety of packaged beef for
Polyurethanes (PU) have been used in various applications for
consumers. In the future, such intelligent packaging will reduce food
decades such as foams, plastics, composites, films, sealants, coatings, waste and will assist in reducing foodborne illnesses related to
inks, and adhesives. With increased global demand in sustainable and spoiled beef. Sustainable materials such as bio-based materials
environmentally benign packaging, there is high demand to replace
contribute to sustainability initiatives and preserve resources for
traditional petroleum-based materials with renewable, bio-derived
future generations. Purpose: To develop and characterize a film
sources. This research developed PU adhesives using plant oil
with a color pH indicator coating using bio-based materials to
extracts possessing naturally occurring hydroxyl functional groups
determine the spoilage of beef. Methods: A film coating with a
towards development of a compostable, barrier multilayer flexible
color pH indicator to determine spoilage of beef was successfully
food packaging film. Intrinsic chemical functionality is beneficial to developed using the bio-based material pectin as a coating matrix and
reduce cost and increase simplicity in comparison to traditional
bromocresol green as the color pH indicator compound. Films were
vegetable and plant oils that require chemical modification. Two oils expected to change from yellow to blue. Control samples and
containing different equivalents of hydroxyl functional fatty acids
treatment samples (i.e., film with a color pH indicator coating) were
were used to understand the influence of a hydrocarbon side chain on exposed to two different treatments: stored at 4 Â± 1 C and
adhesive physical properties and compostability of a multilayer film
temperature abuse for 13 days. Beef samples were tested for pH and
comprised of two commercially available compostable polymers.
aerobic bacteria plate count (n=100). Film samples were tested for
This study determined that the peel resistance possessed average peel color parameters ( L *, a *, b *, c * and h ) (n=100), mechanical
strengths of 6-8 N relatively independent of oil composition.
properties (n=50), water vapor transmission rate (n=4), oxygen
Furthermore, the adhesive glass transition temperatures were
transmission rate (n=4), DSC (n=4), and FTIR (n=4). Results: The
measured to be within the range of -25 to -44 C with higher
color change of the color pH indicator film was expected to activate
concentrations of the hydrocarbon sidechain resulting in lower glass
upon change in pH level. The average b* value changed
transition temperatures. The multilayer film was determined to have
significantly ( p &lt;0.001), the film changed from yellow to dark
an average oxygen transmission rate of 14 cc/(m 2 day) and a water blue during shelf life. There was no significant difference ( p &lt;
vapor transmission rate of 235 g/(m 2 day). These physical
0.05) between control and treatment samples in aerobic bacteria plate
properties indicate their use in multilayer food packaging adhesive
count, mechanical properties, and water and oxygen transmission
applications where isocyanate PU adhesives are still commonplace
rate, meaning the color pH indicator coating did not affect beef
and requiring oxygen barrier properties. Understanding the PU
preservation. Significance: This film with a color pH indicator
adhesive network structure-property relationships will help develop
coating for beef provides reliable and accurate information about
the next generation of compostable bioderived PU adhesives with
beef's spoilage, reduces food waste, and supports preventing
additional sources of renewable feedstocks for food packaging
foodborne illnesses. Finally, it can be said that this study presents a
applications. Additional research is in progress to further increase the new aspect of intelligent sustainable films.
barrier properties of this multilayer structure.
JAFC Research Article of the Year Award & AGFD Young
Ductile keratin/chitin composites from improved matrixScientist Award Symposium
reinforcement compatibility and amide crosslinkages via
controlled degree of chitin deacetylation.
Semi-targeted analysis of peptide ergot alkaloids and indole
Bingnan Mu
diterpenoids in the Claviceps purpurea species complex using
Green composites with high ductility and wet durability from keratin LC HRMS/MS diagnostic fragmentation filtering
and chitin nanoparticles have been developed using clean technology Silvio Uhlig
in an aqueous system. Due to weak interfacial characteristics, limited Parasitic fungi of the genus Claviceps infect grasses including
recovery of ordered protein structures, and crosslinkages, feather
cereals, and replace their kernels with ergot sclerotia. These fungal
protein-based composites have traditionally had low ductility and
overwintering structures contain toxic metabolites of several
moisture stabilities, despite their desirable biodegradability and
chemical groups. The most common and studied group of toxins are
biocompatibility. We employed chitin nanoparticles with tailored
the ergot alkaloids, while some species also produce indole
deacetylation to strengthen keratin in this study. Chitin nanoparticles diterpenoids. Claviceps purpurea sensu lato is a cosmopolitan
increased interfacial contacts and produced crosslinks with keratin
species complex. Ecological speciation resulted in taxonomic
via controlled deacetylation. As a result, without the use of any
divergence within C. purpurea , and several of the formerly
coupling agents, organized keratin structures with a high degree of
described genotypes are at present recognized as species. It was also
entanglement in composites were largely generated. Furthermore, by shown that these genotypes represent chemoraces and thus contain

different toxin profiles, which would make toxin regulation
challenging. Because the ergot alkaloid and indole diterpenoid
profiles within the C. purpurea species complex have barely been
studied using untargeted approaches, the aim of this study was to
tentatively identify as many such compounds as possible by using
liquid chromatography high-resolution mass spectrometry (LC
HRMS), and the built-in diagnostic fragment filtering tool in
MZmine 2 for data extraction. The sample set consisted of 66
Claviceps sclerotia from four different geographic locations in
Southeastern Norway as well as Saskatchewan, Canada. The host
plants included both wild grasses and important cereal grains such as
rye. DNA sequencing showed that the sclerotia were from three
Claviceps species, i.e. C. purpurea sensu stricto , C. humidiphila
and C. arundinis (former C. purpurea genotypes G1, G2 and G2a,
respectively). All sclerotia from cereal grains were from C. purpurea
sensu stricto . Diagnostic fragment filtering was based on selected
MS/MS product-ions that are well conserved across the different
ergot alkaloid subgroups and indole diterpenoids of the
paxilline/paspaline type. The approach extracted mass spectra from
67 peptide ergot alkaloids (including C-8 epimers and lactam
variants) and five indole diterpenoids. In addition, three clavines
were detected using targeted analysis. In several samples, the sum of
the peak areas for ergot alkaloids, which have been assigned as
major analogues by EFSA, accounted for ca. 50% of the extracted
total ergot alkaloid metabolome. Multivariate statistical analyses
showed that several of the alkaloids are specific for certain species
within the C. purpurea species complex and could be used as
chemical markers for species assignment.
3-Monochloropropane 1,2-diol fatty acid esters: absorption,
metabolism, nephrotoxicity and testicular toxicity in SpragueDawley rats
Boyan Gao
The toxicokinetic and toxic mechanisms of food thermal processing
induced toxicants, 3-MCPD esters have been demonstrated in vivo .
The absorptive and metabolic conditions of 3MCPD esters in
Sprague-Dawley (SD) rats has been clarified. The toxicology of 3MCPD esters, especially the mechanisms of nephrotoxicity and
testicular toxicity to SD rats were also determined by using
proteomics, metabolomics and other technics. As the results, the
metabolic parameters of 3-MCPD monopalmitate and dipalmitate,
including the C max of 873.72 and 135.00 ng/mL, T 1/2 of 3.42 and
3.87 h, T max of 1.67 and 2.50 h, MRT of 4.00 and 5.08 h, as well as
the
AUC 0 âˆž of 1676.15 and 458.47 h ng/mL have been determined. A
total of 9 and 17 metabolites were tentatively identified from 3MCPD mono- and di-palmitate, respectively. For the toxic
mechanisms investigation, the proteomic analysis of kidney samples
of SD rats after exposure of 3-MCPD esters showed deregulated
proteins involved in the pathways for ion transportation, apoptosis,
the metabolism of xenobiotics, and enzymes related to endogenous
biological metabolisms, providing explanation for the nephrotoxicity
of 3-MCPD esters. Testicular toxicity results indicating that 3-MCPD
esters could activate RIPK1 and MLKL pathways, thus deregulated
proteins related with the inflammatory necrosis pathways. These
results showed that 3-MCPD esters could be absorbed and distributed
to organs in their prototypes. And the toxic mechanisms of 3-MCPD
esters in rats kidney and testes play a vital role in understanding the
toxic effects of 3-MCPD esters, provide the scientific basis for the
establishment of safety limits of 3-MCPD esters.
Nanoencapsulation & Delivery of Bioactive Food Ingredients
Using Food Biopolymers

Physicochemical characterization, rheological properties,
tribology, and structure of rice bran oil bodies and hydrogels
filled with rice bran oil bodies and hydrocolloids
Duoxia Xu
Oil bodies (OBs) are micron- or submicron-sized sub-organelles
widely found in plants seeds and nuts. The structure of OBs is
composed of a core of triglycerides covered by a phospholipidprotein
layer, which ensures the stability of OBs under extreme
environmental conditions and further protects core lipids as energy
reserves. As naturally pre-emulsified oil-in-water emulsions, OBs
have broad application prospects in replacing milk fat droplets, as fat
replacers and delivery carriers, and fabricating emulsion-gels,
oleogels and edible films. In this study, rice bran OBs were extracted
by aqueous method (PBS and NaHCO 3 as medium) and enzymatic
extraction, respectively. It was found that the particle size of rice
bran OBs ranged from 2.5 to 4.5 Î_m. The extraction yield of rice
bran OBs extracted by enzymatic method was the highest. Rice bran
OBs extracted by NaHCO 3 were evenly distributed and existed a
complete phospholipid-protein layer with good physical stability. The
lipid and protein contents of OBs extracted by PBS and enzymatic
method were higher. OBs extracted by NaHCO 3 and PBS medium
showed the characteristics of viscous fluid, while OBs extracted by
enzyme method had the characteristics of elastic solid. Rice bran
OBs were filled with different concentrations of flaxseed gum (FG)
to fabricate rice bran OBs-FG emulsion-filled hydrogel. Rice bran
OBs-FG emulsion-filled gel like structure was formed, which further
improved rheological properties with higher storage modulus values,
viscoelasticity, melting and solidification temperature. In the
tribological test, the elasticity of rice bran OBs-FG emulsion-filled
hydrogels and the ball-bearing effect caused an ultralow boundary
friction coefficient ( Î_ ). It may be useful in the development of oil
body-based functional ingredients applied in plant-based foods as fat
replacers and delivery systems.
Food-grade high internal phase Pickering emulsions selectively
encapsulating cinnamaldehyde and eugenol based on pea
protein-pectin-EGCG complexes for extrusion 3D printing:
Altering the interfacial properties
Tingting Feng
This work aimed to investigate the selective encapsulation
mechanism of cinnamaldehyde and eugenol, as well as the flavor
compounds delivery and three-dimensional printing (3DP) in plant
protein-based high internal phase Pickering emulsions (HIPPEs)
through altering the interfacial properties. The influences of
cinnamaldehyde and eugenol proportions in oil phase on the storage
stability, interfacial shear rheology, interfacial microstructure,
confocal Raman spectroscopy, water-oil distribution, bulk
rheological properties and 3DP characteristics of HIPPEs (Ï of 0.83)
were evaluated. The weak hydrogen bonds between the hydroxyl
groups of eugenol and the hydroxyls of proteins chains in the
particles, leading to the incomplete coverage of oil droplets by
particles. The interfacial layer in the presence of eugenol transformed
to viscous dominant and exhibited a fluid-like behavior with the
weak viscoelastic response. In contrast, with the incorporation of
cinnamaldehyde, the carbonyl group (C=O) disappeared and formed
the imine group (C=N), indicating that the Schiff base reaction
occurred between the aldehyde group on cinnamaldehyde and the
free amino group on protein. This reaction enhanced the adsorption
of more particles on the droplets surface, resulting in the formation of
the predominantly elastic and solid-like interfacial layers. Thus,
cinnamaldehyde-loaded HIPPEs had a better storage stability and
higher r
Bovine serum albumin/carboxylmethyl inulin complexes
stabilized-Pickering emulsions enhanceing oral bioavailability of
nobiletin

Guiying Huang
Functional degradation and disease will influence the absorption of
nutrients and lead to swallowing disorders in the elderly. Emulsions
are nutrients carriers which can be made into functional foods with
different texture properties. The aim of the study was to develop a
nutrients loaded emulsion system for elder people. Nobiletin, a
prevalent polymethoxyflavone in citrus peels, has anti-inflammation,
anti-cancer and anti-aging properties. Nobiletin loaded Pickering
emulsions stabilized by bovine serum albumin/carboxylmethyl inulin
complexes (BCPE) exhibited a viscoelastic and shear thinning
behavior. The in vitro lipolysis model suggested that nobiletin had a
faster digestive profile and a higher bioaccessibility in the BCPE than
in the oil suspension. The in vivo rat model revealed that the oral
bioavailability of nobiletin was increased by 2.07 folds in BCPE than
that in unformulated oil. Moreover, BCPE led to a higher plasma
concentration of the major demethylated metabolite of nobiletin than
the unformulated oil. Accordingly, BCPE has potential applications
in food industries as delivery vehicle of nutrients for elderly
functional food.
Headspace manipulation via metal-organic-framework (MOF)
Promising strategies in addressing food safety and food waste
challenges
Boce Zhang
The increasing demand for safety and quality in food products has
stimulated research on developing natural preservatives and their
carrier systems as a novel intervention strategy. Metal-organic
framework (MOF) is a class of porous materials composed of metal
ions or clusters within a network of organic ligand linkages, which
holds strong promises in the adsorption and discharge of gaseous or
liquid compounds. Recently, we developed a facile and template-free
solvothermal method as a bottom-up approach to synthesize
mesoporous/macroporous MOF nanosheets in a simple and scalable
way. It is also a possibility to adjust and tailor the structure and
performances of the assemblies by controlling the size and shape of
the MOF crystals. To demonstrate MOF s potential, Zinc and Copper
MOFs were used as the model in applications to address food safety
and food waste challenges. Specifically, one of our studies evaluated
the indirect and contact-free application of volatile essential oil
(thymol) using Zn-MOF as the delivery matrices, which
demonstrated an effective antimicrobial against E. coli O157:H7 by
achieving a 4.4-Log reduction in 24 hours.
Structure, assembly, and applications of peanut oleosin particles
Yijun Pan
Oil bodies (OBs), which are found mainly in the seeds or nuts of
oleaginous plants, are spherical droplets with a triacylglycerol core
covered by phospholipid-protein layer. Oil body protein extracts
(OBPEs), mainly oleosins, contribute to the unique physicochemical
stability of OBs. The application of OBPEs in aqueous environment
has been greatly limited by their highly hydrophobic structures. In
this study, OBPEs were successfully extracted from peanut seeds and
their profiles were characterized by LC-MS/MS. OBPEs
nanoparticles were successfully assembled in aqueous environment
for the first time using the antisolvent precipitation method. The
mean diameter of OBPEs nanoparticles was 215.6Â±1.8 nm with a
polydispersity index of 0.238Â±0.005. The morphology of these
colloidal particles was found to be roughly spherical shape as
confirmed by transmission electron microscopy (TEM). Oil-in-water
(O/W) Pickering emulsions with good stability against coalescence
could be formed at protein concentration as low as 0.1 mg/mL. Cryoscanning electron microscopy (cryo-SEM) confirmed that spherical
nanoparticles were packed at the oil-water interface. As an example
of application, oil in water emulsion of high loading of nobiletin
(2%) was successfully developed. Encapsulation of nobiletin in
Pickering emulsion significantly increased its bioaccessibility by

3.84-fold. This research will greatly expand the applications of
OBPEs in structuring the interfaces and developing novel
formulations in the food and pharmaceutical fields.
Improvement of lactoferrin thermal stability by
complex coacervation using soy soluble
polysaccharides
Tiantian Lin, Younas Dadmohammadi, Seyed Davachi, Hooman
Torabi, Peilong Li, Benjamin Pomon, Rohit Kapoor, Alireza
Abbaspourrad
Lactoferrin (LF) is a multifunctional protein in the transferrin family
that has been widely used in food and pharmaceutical products.
However, it is susceptible to denaturation at natural pH during
thermal processing, which can diminish the functionality of LF in the
final product. This work aims to study the formation conditions,
structural characteristics, and interaction mechanisms of soy soluble
polysaccharides (SSP)-lactoferrin coacervate complex, and to
investigate the effect of the SSP-LF complex on the structural
changes and antimicrobial capacity of LF before and after thermal
treatment (75 C /85 C /95 C for 2 min). Either soluble or insoluble
SSP-LF complexes could be formed depending on the pH (4-7) and
mass ratios (SSP: LF = 8:1 to 1:16), according to the turbidity, zetapotential, and particle size analysis.
The optimal conditions to form insoluble SSP-LF coacervate
complexes were obtained at pH4, SSP: LF = 1:2 ratio and at pH 5,
SSP: LF = 1:4 ratio. Electrophoresis, FTIR, and CD spectra
measurements suggested that the SSP-LF complex could maintain the
native structures of LF. Quartz crystal microbalance with dissipation
(QCM-D) was used to elucidate the real-time interactions between
SSP and LF, showing that the major driving force to form complexes
was electrostatic interaction. Pure LF solutions at neutral pH showed
a significant reduction of alpha-helix (from 20 % to 10 %) and an
increase of beta-strands (from 40 % to 48 %) after thermal treatment
(95 C/2min) while freeze-dried SSP-LF coacervate complex formed
at pH 5 (then redispersed in neutral pH) showed insignificant changes
in the secondary structures of LF. The improved stability further
promoted the SSP-LF complex to retain the antimicrobial capacity of
LF during thermal treatment, which was dramatically lost in pure LF
samples. This study demonstrated that soy soluble polysaccharides,
as soybean byproducts, have the potential to be utilized as sustainable
materials to form a coacervate complex with LF and to improve the
thermal stability and functionality of LF, which can further facilitate
its application Improvement of lactoferrin thermal stability by
complex coacervation using soy soluble polysaccharides
Sustainable Agriceuticals
Gut microbiota composition in relation to the metabolism of oral
administrated resveratrol
Mingfei Yao
Resveratrol (RSV) has been confirmed to confer multiple health
benefits, and majority of RSV tends to be metabolized in the gut
microbiota after oral administration. In this study, the metabolism of
RSV was investigated by using mouse models with distinct gut
microbiota compositions: germ-free mice colonized with a single
bacterial species named Ligilactobacillus salivarius Li01 (Li01),
conventional mouse model with healthy gut microbiota, and DSSinduced colitis mouse model with disturbed gut microbiota. The
results demonstrated that in feces, the metabolites of RSV, including
resveratrol sulfate (RES-sulfate), resveratrol glucuronide (RESglucuronide), and dihydroresveratrol, significantly increased after
Li01 colonized in germ-free mice. Furthermore, RES-sulfate and
RES-glucuronide were below the detect threshed in the feces of
conventional mice, with dihydroresveratrol being the dominant
metabolite. Compared to the conventional mice, the ratio of

Firmicutes / Bacteroides and the abundance of Lactobacillus
genera were found significantly elevated in colitis mice after longterm ingestion of RSV, which shifted the metabolism of RSV in
return. Furthermore, an increased DHR/RSV ratio was confirmed to
contribute to enhanced anti-inflammatory effect in colitis mouse
model. Our study provided critical implications in further application
of RSV in foods and food supplements.
Upregulation of 4-hydroxynonenal contributes to the negative
effect of polyunsaturated fatty acid on alcohol-induced liver
injury and hepatic steatosis
Jiaomei Li
The present study aimed to compare the effects of polyunsaturated fat
and saturated fat on alcoholic liver disease (ALD) and explore the
underlying mechanisms. C57BL/6J male mice were randomly fed
corn oil or palm oil diet (rich in polyunsaturated and saturated fatty
acids, respectively) with or without ethanol for 4 weeks (n = 10 per
group). Early stage of ALD was developed with Lieber-DeCarli
liquid diet. Compared with palm oil, corn oil aggravated
alcoholinduced liver injury and hepatic steatosis, indicated by
histological analysis and significant elevations of plasma alanine
aminotransferase level and hepatic triacylglycerol (TG) level.
Apoptosis-associated proteins in ASK1-JNK pathway and proteins
involved in lipid synthesis in AMPK signaling pathway, were
significantly enhanced in liver of mice from corn oil + ethanol group
than that from palm oil + ethanol group. In addition, plasma and liver
levels of 4hydroxynonenal (4-HNE) were significantly increased in
response to corn oil + ethanol feeding. Interestingly, linoleic acid, the
primary fatty acid in corn oil, up-regulated the production of 4HNE
in vitro in AML-12 hepatocyte, compared with palmitic acid, the
predominant fatty acid in palm oil. And 4-HNE significantly
attenuated cell viability, elevated the expression of cleaved-Caspase
3 protein and TG level, and regulated key molecules in ASK1-JNK
and AMPK pathways in a dose-depend manner. In conclusion, diet
rich in polyunsaturated fat showed negative effect on alcohol-induced
liver injury and hepatic steatosis, and this effect might be related to
the up-regulation of 4-HNE and subsequent changes of key proteins
in ASK1-JNK and AMPK signaling pathways.
Immunomodulatory effects of the mixed Lactobacillus
plantarum and Bifidobacterium longum on lipopolysaccharideinduced intestinal injury in mice
Jiahuan Dong
The intestinal mucosal immune system is an essential part of the
mucosal immune system due to its sizeable mucosal area and food
interaction properties. According to statistics, over 90% of pathogens
can be infected the body through mucous. The intestinal mucosal
immune homeostasis imbalance is related to immune diseases,
including IBD, chronic diseases, and cancer. Nowadays, there are
few systematic studies on intestinal mucosal immunity. The primary
purpose of this study is to search for Bifidobacteria and
Lactobacillus plantarum that can enhance immunity and develop
probiotic preparations to prevent intestinal diseases. During the
whole experiment, the experimental group mice were given probiotic
preparations for 14 days and intraperitoneally injected LPS (5 mg/kg)
to construct an intestinal injury model. Untreated mice were used as
the control group to explore the mechanism of the intestinal mucosal
immune system. L. plantarum KLDS1.0386 and intestinal
Bifidobacterium longum BL-10 were co-cultured to prevent LPSinduced intestinal injury. The results showed that compared with the
LPS group, the mix group significantly reduced tissue damage in the
jejunum, ileum, and colon, prevented the decrease of mRNA
expression of Claudin-1, Occludin, ZO-1, and mucin 2 in the ileum,
increased the immune cells CD4+ T cells and IgA plasma cells
numbers and significantly prevented the increase of tumor necrosis
TNF-Î±, IL-6, IL-12 and myeloperoxidase contents in the ileum. In

addition, the mix group regulated the ratio of Th1/Th2 and
Th17/Treg, down-regulated the activation of TLR4 and NF-ÎºB
signaling pathway, regulated the structure of gut microbiota, and
improved metabolism of metabolites, especially short acid and bile
acids. In conclusion, the L. plantarum KLDS1.0386 and B. longum
BL-10 colonization may adjust gut microbiota functions, metabolism
of nutrients and food components, lower NF-B signal pathway, and
inflammatory factor release, increase intestinal immune cells, and
improve intestinal immune function.
Cimifugin ameliorates lipotoxicity-induced hepatocytes damage
and steatosis through TLR4/p38 MAPK and SIRT1 involved
pathways
Songtao Li
Objective: Hepatic metabolic disorder induced by lipotoxicity plays
a detrimental role in the pathogenesis of metabolic fatty liver disease.
Cimifugin (Cim), a coumarin derivative extracted from the root of
Saposhnikovia divaricata , possesses multiple biological properties
against inflammation, allergy, and oxidative stress. However, limited
study has addressed hepatoprotective role of Cim. Here, we
investigate the protective effect of Cim against lipotoxicity-induced
cytotoxicity and steatosis in hepatocytes, and clarify its potential
mechanisms. Methods: AML-12, a non-transformed mouse
hepatocytes cell line, was employed in this study. Cells were
incubated with palmitate or oleate to imitate hepatotoxicity or
steatosis model, respectively. Results: Our data revealed that Cim
significantly reversed palmitate-induced hepatocellular injury in a
dose-dependent manner, accompanied with improvements of
oxidative stress and mitochondrial damage. Cim pretreatment
reversed palmitate-stimulated TLR4/p38 MAPK activation and
SIRT1 reduction, without affecting JNK, ERK1/2, and AMPK
pathways. The hepatoprotective role of Cim was significantly
abolished through either activating TLR4/p38 by their
pharmacological agonists or genetical silencing SIRT1 using special
siRNA, indicating the mechanistical involvements of them.
Moreover, Cim treatment improved oleate-induced hepatocellular
lipid accumulation, which could be blocked by either TLR4
stimulation or SIRT1 knock-down. We did not observed a cross-talk
regulation between TLR4 and SIRT1 in hepatocytes, since neither
TLR4 activation by LPS down-regulate SIRT1 protein expression,
nor SIRT1 knockdown affect TLR4 expression. These results
collaboratively implied that TLR4 and SIRT1 pathways were
independent of each other in Cim-protected lipotoxicity. Conclusion:
In brief, we demonstrate the protective effects of Cim against
lipotoxicity-induced cell death and steatosis in hepatocytes.
TLR4/p38 and SIRT1 pathways are involved in Cim-protected
hepatic lipotoxicity. Cim is a potential candidate for improving
hepatic metabolic disorders-mediated by lipotoxicity.
Kefir lactic acid bacteria derived bioconversion of citrus pomace
and whey and high-fat dietinduced obesity
Hyunsook Kim
To determine whether bioconversion of whey and polyphenol-rich
citrus pomace with kefir lactic acid bacteria potentiates antiobesogenic bioactivities, C57BL/6J mice were fed a high-fat diet
(HFD) with oral administration of saline (CON), cheese whey
(WHE), citrus pomace extract (CPX), kefir lactic acid bacteria
(LAB), and bioconversion product of citrus pomace and whey (CPB)
for 5 weeks. Compared to the CON group, the CPB group showed
significantly decreased body weight gain, adipose tissue weight/body
weight ratio, diameter of adipocytes, and increased gene expression
related to energy metabolism in adipose tissue ( p &lt; 0.05).
Interestingly, the abundance of gut microbiota related to obesity was
significantly affected following CPB compared to CON. There is a
significant correlation between obesogenic biomarkers and
abundance of gut microbiota. In conclusion, kefir LAB derived

bioconversion of whey and citrus pomace may be effectively useful
to combat obesity and obesity-related diseases.

Feiwei Cao
Targeting the gut-liver axis by modulating the gut microbiota
dysbiosis and reducing oxidative stress can be a promising
Bifidobacterium bifidum E3 combined with
therapeutic approach in nonalcoholic fatty liver disease (NAFLD).
Bifidobacterium longum subsp. infantis E4 improves
The aim of this study was to investigate the effect of Lactobacillus
intestinal injury a mouse model caused of LPS by
plantarum ZY08 on NAFLD mice model, and to explore its
inhibiting the NF-ÎºB /MAPK signaling pathway
mechanism. Eight-week male C57BL/6J mice were randomized into
Bailiang Li
3 groups (normal-fat det (NFD), high-fat diet (HFD), and HFD+ L.
Intestinal barrier functions are changed during the development of
plantarum ZY08(ZY08). The mice in the HFD+ZY08 group were
sepsis. The protective effects of Bifidobacterium bifidum E3 (BB)
continuously administered L. plantarum ZY08 by oral gavage for 12
and Bifidobacterium longum subsp. infantis E4 (BL) were evaluated weeks (10 9 CFU/day). Compared with the HFD group, L.
in lipopolysaccharide (LPS) infected mice. The results showed that
plantarum ZY08 supplementation effectively inhibited the increase
the villus length/crypt depth of ileum, immune cells (IgA plasma
in body weight, liver weight, liver indexes, hepatic lipids, NAFLD
cells, CD4+/CD8+T cells and Dendritic (DC) cells) were increased in activity score, and blood glucose ( p &lt; 0.05), increased hepatic
the Bifidobacterium combined group compare with the LPS group. SOD activity and improved intestinal barrier ( p &lt; 0.05).
The content of DAO and D-lactic acid, which reflect intestinal
Moreover, mice in HFD+ZY08 group showed an increase in fat
permeability, decreased in serum of the Bifidobacterium combined
oxidation in liver through upregulation of mRNA expression levels
group after LPS infected. In addition, the Bifidobacterium combined of peroxisome proliferator-activated receptor ( PPAR )-Î± ( Ppar- Î±).
group increaseed the expressions of tight junction proteins (zonulae
Furthermore, L. plantarum ZY08 effectively restored intestinal flora
occludens (ZO-1), Occludin and Claudin-1), mucins (MUC2) and
dysbiosis via recovering flora abundance, including Blautia and
inhibited inflammatory mediators (interleukin-1Î2 (IL-1Î2),
Oscillibacter , and consequently elevated intestinal short-chain fatty
interleukin-6 (IL-6) and tumor necrosis factor-Î± (TNF-Î±)) via
acid (SCFA) content. Overall, L. plantarum ZY08 ameliorates
TLR4-mediated NF-ÎºB/MAPK signaling pathway. Importantly, the
NAFLD progression by modulating gut microbiome and reducing
Bifidobacterium combined group modulated improved the
oxidative stress, and could be a new effective and safe preventive
composition of gut microbiota, resulting in increased short-chain
dietary strategy against NAFLD.
fatty acid (SCFA) producers. Taken together, these findings indicated
that the combined Bifidobacterium could enhanced intestinal barrier WEDNESDAY MORNING August 24
function, regulated intestinal mucosal immunity, reduced
inflammation of ileum and improved the gut microbiota composition. Emerging in Vitro Gut Models for Understanding NutrientIt might provide a potential probiotics to protect LPS-induced
Microbiome Interactions
intestinal injury.
Use and relevance of microbial endocrinology in the design of in
Hypoglycemic mechanism of Tegillarca granosa
vitro gut models for understanding nutrient-microbiome
polysaccharides on type 2 diabetic rats via gut microbiota
interactions
Xingwei Xiang
Mark Lyte
Type 2 diabetes mellitus (T2DM) is a chronic metabolic disease
The elucidation of the mechanisms by which the gut microbiota can
characterized by hyperglycemia, which is a serious threat to human
influence host physiology requires that the microbiota be examined
health. This study aimed to investigate the antidiabetic effects and the in an environment which simulates as closely as possible the in vivo
potential mechanism of Tegillarca granosa polysaccharide (TGP) in milieu. To this end we have designed a simulated small intestinal
high fat diet and STZ-induced type 2 diabetic rats. Results showed
medium (sSIM) that is based on the in vitro intestinal model
that TGP remarkably improved glucose tolerance ability, increased
systems used in the pharmaceutical industry to assess drug stability.
liver glycogen levels, and ameliorated insulin resistance (P&lt;0.05). An advantage of the sSIM methodology is that food sources
Furthermore, TGP also significantly reversed the impaired liver
consumed by animals ranging from farm production animals to
metabolism caused by diabetes such as reduced glutamic-pyruvic
humans can be used in which the first 3 phases of digestion (oral,
transaminase (ALT), glutamic oxaloacetic transaminase (AST), and
gastric, and proximal intestinal) are replicated. The end product is a
elevated hepatic glycogen content. In addition, TGP decreased TNF- medium that contains biochemical precursors not found in traditional
Î± and IL-6 levels and inhibited serine phosphorylation, while
microbiological media that may be used for discovery of novel
increasing insulin receptor substrate2 (IRS-2), phosphatidylinositol
microbial-produced products following the introduction of gut
3-kinase (PI3K), protein kinase B (AKT), and glycogen synthase
microbiota. We have employed sSIM medium in such a fashion to
kinase-3Î2 (GSK-3Î2) expression, suggesting that TGP regulates
examine the ability of gut microbiota to produce neurochemicals that
glucose metabolism by activating the PI3K/AKT signaling
are primary microbial endocrinology-based mediators of the
pathway.16S rRNA sequencing was used to investigate the variation microbiota-gut-brain axis. Microbial endocrinology represents the
of gut microbiota of diabetic rats after intervention of Tegillarca
union of the fields of microbiology and neurobiology and seeks to
granosa polysaccharides. TGP promoted the production of shortidentify the mechanisms by microbiota influence host physiology and
chain fatty acids (SCFAs), and acetic acid, propionic acid, and
behavior through the recognition and utilization of neurochemicals.
butyric acid were the main metabolites. Additionally, TGP modulated While the capacity for bacteria to produce neurochemicals has been
the bacterial community in the gut by increasing the abundance of
recognized for decades, the degree to which this may occur in the
AAllobaculum , Akkermansia , Dubosiella , and Bifidobacterium , environment of the gut has been poorly understood. Utilizing sSIM
while decreasing the abundance of Desulfovibrio and
medium produced from mouse chow, we have discovered that the gut
norank_f_Lachnospiraceae . Correlation analysis between gut flora
microbiota is capable of the production of the neurochemical
and hypoglycemic parameters suggested that Tegillarca granosa
dopamine. Within the host gut, dopamine participates in neuronal and
polysaccharides had hypoglycemic effect on type 2 diabetes via
immune functioning and is critical to the generation of immune
activation of IRS2/PI3K/Akt signaling and regulation of gut flora.
responses. Further, a normal constituent of the gut, Enterococcus
faecium , has been shown to be a potent producer of dopamine. The
Lactobacillus plantarum ZY08 relieves progression of nondiscovery of a bacterium that previously had not been recognized
alcoholic fatty liver disease by altering gut microbiota
either through standard microbial culture or bioinformatic analyses to

be capable of the production of a neurochemical critical to
maintenance of host physiology provides solid evidence that the use
of physiologically-relevant media with which to explore the capacity
of the gut microbiota to influence gut health and behavior is needed.
The prototypical design of the sSIM medium also allows for different
nutritional inputs to be evaluated such that different diets can be
examined for their ability to influence gut microbial activity.

and its ability to support co-culture with complex human gut
microbiota, we are now incorporating immune cells and EED patientderived duodenal bacterial isolates to further define their separate and
combinatorial role in the intestinal dysfunction of EED.

Accelerating synthetic biotic development with gut-on-a-chip
technology
Mark Nelson
RapidAIM microbiome assay for preclinical testing and clinical
The tools of synthetic biology enable probiotic bacteria to be
trials.
engineered to perform therapeutic functions within the human body.
Daniel Figeys
These engineered live bacterial therapeutics are a new class of
Over the last decades numerous studies have reported a link between medicines that could address patients needs across a broad spectrum
the gut microbiome and human health and diseases, including
of indications and may have the potential to augment human physical
obesity, inflammatory bowel disease, cardiovascular diseases, cancer, and cognitive performance. The low cost of DNA synthesis,
and other diseases. Although, we can readily perform microbiome
combined with high throughput screening of engineered bacterial
studies, our ability to develop precision medicine and nutrition that
clones, enables rapid construction of prototype strains. However,
target the gut microbiome is limited. This is in part due to the lack of advancing candidates into the clinic is low throughput since
assays capable of testing for the effects of drugs/compounds on living investigational products for human studies must adhere to strict
microbiomes. We have developed the RapidAIM assay which
safety regulations and clinical studies are inherently costly and
maintains living individual gut microbiome in 96 well plate.
timeconsuming. Therefore, there is strong incentive to develop
Nutrients, drugs, and other compounds can then be added to
translational strategies for evaluating strain candidates preclinically.
individual well and their effects monitored using omics approaches.
A human gut-on-a-chip and mathematical models to predict the
We will present the application of the assay for preclinical testing of function of an engineered bacterial therapeutic in vivo were
prebiotics and other nutrients. As well, we will discuss the
employed to screen a series of synbiotics with sense and respond
applications of RapidAIM in umbrella clinical trials in pediatric for
capability. The application of such synbiotics both in the clinic and
the selections of prebiotics that are most suited to stimulate the
for relevant occupational environments, such as those relevant to the
production of specific metabolites by the gut microbiome.
military community, could enable more precise medicine and
sustainment of human performance.
Nutritional deficiency recapitulates intestinal injury associated
with environmental enteric dysfunction in human patient-derived Prebiotic properties exploration of various insoluble fibers using
Organ Chips
the ex vivo SIFRÂ® technology
Cicely Fadel
Pieter Van den Abbeele
Environmental enteric dysfunction (EED), a chronic inflammatory
Dietary fibers are classified either as soluble fibers that are
condition of the intestine, affects millions of children in low- and
fermented by the gut microbiota, or as insoluble fibers that are not or
middle-income countries, leading to stunted growth and cognitive
poorly fermented. Using the SIFRÂ® technology, prebiotic
impairment. While the pathophysiology of EED is poorly defined, it properties of various insoluble fibers were compared to two wellis known that malnutrition, dysbiosis, and pathogen exposure
known soluble prebiotics (NUTRIOSEÂ® and inulin). The SIFRÂ®
contribute to structural and functional intestinal damage, including
technology (Systemic Intestinal Fermentation Research), a novel ex
villus blunting, compromised barrier function, and reduced nutrient
vivo bioreactor-based technology, owing to its throughput, allowed
absorption. Using a human intestine-on-a-chip (Intestine Chip)
to evaluate the impact on the gut microbiota of 6 human adults, a key
microfluidic culture device lined by organoid-derived intestinal
aspect given the importance of interpersonal differences on the
epithelial cells from EED patients and cultured in niacinamide- and
response to
tryptophan-deficient (-N/-T) medium, we were able to create an in
interventions. All samples underwent an oral, gastric and small
vitro model of EED that directly associates key genotypic and
intestinal digestion procedure, followed by an absorption simulation
phenotypic features of EED-associated intestinal injury with
and colonic fermentation. Fundamental fermentations parameters
nutritional deficiency and intestinal genetic and epigenetic changes.
(pH, gas, SCFA/bCFA) and microbial composition (quantitative 16S
Exposure of EED Intestine Chips to -N/-T deficiencies (EED -N/-T
rRNA gene profiling) were analyzed at 0/6/48h. Within as short as
Chips) resulted in transcriptional changes similar to those seen in
48h, both soluble fibers (NUTRIOSEÂ® and inulin) displayed
clinical EED biopsy specimens from patients in Pakistan,
prebiotic properties in line with recently published clinical data, both
Bangladesh, and Zambia. Using unsupervised hierarchical clustering, in terms of metabolic activity and microbial population shifts (e.g.
EED -N/T Chips showed the closest relationship to the EED clinical stimulation of Parabacteroides sp. by NUTRIOSEÂ®).
signature when compared to chips lined by healthy intestinal
epithelium and exposed to -N/-T medium or EED Chips cultured in
Single source vs. combined fecal samples for in vitro gut
complete media. This included upregulation of antimicrobial genes
microbiota studies
capable of shaping the microbiome and downregulation of
Jenni Firrman
metallothioneins, metabolic, and digestive genes. The congruence
The human gut microbiota develops in concordance with its host over
was most striking amongst the top ten upregulated genes of the
a lifetime which results in a community that is unique to each person.
clinical EED signature, 6 of which (60%) were also upregulated
While this personalized composition is beneficial to the host, the
when EED Chips were exposed to nutritionally deficient medium.
interindividual differences in community structure make it difficult to
Phenotypically, exposure of EED Intestine Chips or Healthy Intestine draw generalized conclusions on how the gut microbiota will respond
Chips to -N/-T medium resulted in severe villus blunting and barrier to food components. Often, studies on the gut microbiota require
dysfunction, as well as impairment of fatty acid uptake and amino
testing a single source sample from multiple donors and then
acid transport. EED Intestine Chips exhibited reduced secretion of
performing a series of comparisons to determine any donorcytokines at baseline, but their production was significantly
independent underlaying responses. Alternatively, fecal samples from
upregulated compared to healthy Intestine Chips when exposed to multiple donors can be combined into a single sample for testing,
N/-T deficiencies. Given the modular design of the Intestine Chip
which streamlines the process and decreases the repetitiveness of

performing the same experiments multiple times using single source
fecal samples. Although combining multiple samples is
advantageous, whether this strategy produces statistically comparable
results to the single source method remains unclear. Here, the gut
microbiota developed from single source versus combined samples
were compared by harvesting feces from donors in six different age
groups. The feces from these donors were then combined in equal
amounts to make the combined sample. The single source and
combined fecal samples were then cultured for 24 hours and the
resulting community structures analyzed. The results found that the
combined fecal samples produced a higher level of alpha diversity for
all age groups, and, in terms of taxonomic composition, the
combined fecal sample communities had lower levels of
Enterobacteriaceae but demonstrated a high degree of similarity to
the average single source communities at the class level.
Modelling the human lower GI tract through in vitro
fermentation
Laurel Doherty
The human gastrointestinal tract (GIT) microbiome is a key
modulator of human health, metabolism, and immune function.
Although the large intestine microbiome has been extensively studied
in vivo , more detailed characterization of microbiome dynamics, as
well as study of the small intestine microbiome which is relatively
inaccessible, necessitate use of in vitro models. Here, we present
recent progress on GI-jA2COB, an in vitro fermentation model of
the combined lower gastrointestinal tract. Use of an automated,
parallel bioreactor platform enabled real-time monitoring and control
of fermentation parameters including pH, anaerobicity, and volume.
Bioreactors representing the ileum and three domains of the colon
were cultured either separately under batch conditions for 24-48
hours or in sequence for up to five weeks. Large intestine incoula
were prepared from fresh fecal donations pooled from multiple
individuals and grown anaerobically. To model the small intestine
microbiome, a polymicrobial community representing major small
intestine phyla and functions was cultured in a microaerophilic
environment representative of the ileum; small intestine nutrient
absorption was simulated via filtration. Long-term validation of the
sequential lower GIT microbiome model was recently completed and
initial results will be discussed. Recent findings utilizing the large
intestine batch model with supplementation by a polyphenol,
cranberry proanthocyanidin, under different colonic domain
conditions indicated a domain-dependent effect on microbial
metabolism (results will be presented); a related study employing the
sequential lower GIT microbiome model is planned. Use of in vitro
fermentation to model the human intestinal microbiota will enable
broader investigation of the effect of Soldier-relevant stressors on gut
health and may act as a precursor to human or animal studies. Insight
gleaned from these models, alone or in concert with in vivo studies,
can inform nutritional strategies to restore and maintain Soldier gut
homeostasis.

cleavage of bonds and convert carbohydrate polymers into
fermentable sugars. Pretreatments are effective in promoting biomass
conversion, optimizing sugar recovery, and increasing yield in
subsequent fermentation steps. This work evaluates different
pretreatment conditions to optimize sugar recovery during enzymatic
hydrolysis. Sweet sorghum biomass was mixed with different
fractions of sodium carbonate and sodium hydroxide, and heattreated at 85 or 160 Celsius. Enzymatic hydrolysis was conducted to
the dried pretreated biomass to understand the fermented
carbohydrate release (glucose, xylose, and arabinose) using analytical
techniques such as high-performance liquid chromatography. Results
indicate that pretreatments using sodium hydroxide exhibited high
glucose release after 6 h and reached maximum concentration at 72 h.
Biomass heattreated at 160 Celsius produced higher glucose
concentrations than those at 85 Celsius. The presence of sodium
carbonate increased the release of xylose and arabinose while sodium
hydroxide had the opposite effect. Understanding the effectiveness of
pretreatment conditions for recovering fermentable sugars is
important for scaling biofuels production at lower cost.
Lignin-derived carbon membranes for hosting high
performance alkali metal anodes
Lei Tao
Abstract: The implementation of the high-capacity alkali metal
anode in practical application has not been successful due to the short
lifespan and severe safety concerns resulting primarily from low
Coulombic efficiency and dendritic behavior. Here, we report a
dendrite-free alkali metal anode, fabricated by thermally infiltrating
or electrochemical depositing alkali metal (Li or Na) into ligninderived carbon membranes (LCMs) with self-alkali affinity to
overcome these limitations. Alkali metal is completely encapsulated
and homogenously distributed in the 3D space of LCMs, where the
strong interaction between LCMs and alkali metal is mediated by the
self-affinity sites. The resulting LCMs@Li (or LCMs@Na) anode
delivers good cycling stability with a low voltage hysteresis and a
dendritefree morphology in commercial carbonate-based electrolytes.
When paired with high-capacity lithium cathodes (or sodium
cathodes), the full cells enable high-capacity retentions, long cycle
life, and good rate capability. Even in a lean alkali anode
environment, the full cells can still deliver good electrochemical
performance. The overall stable battery performance, based on a selfalkali affinity, lignin-derived carbon host, illuminates a promising
path towards enabling high performance alkali metal batteries.

Fractionation and characterization of functional components of
wheat brans
Madhav Yadav
The water extractable (WE) and alkali extractable (AE)
Hemicellulose A (Hemi. A) Hemicellulose B (Hemi. B),
oligosaccharides (Oligo) and cellulose-rich arabinoxylan (CAX)
fractions were isolated from bran of four wheat varieties and
characterized. Wheat bran from all varieties were rich in protein
Modification of Agricultural Biomass into Value-Added Products content (12.45 - 16.97%). The yield of Hemi. B fraction varied from
- Utilization of Agricultural Biomass
1.2 to 4.9 % in all wheat verities. The sugar composition of all
fractions was estimated using highperformance anion exchange
Sodium hydroxide and sodium carbonate pretreatments on sweet chromatography with pulsed amperometric detector (HPAECPAD),
sorghum bagasse and their effect on enzymatic hydrolysis
in which the Hemi. B fraction showed a typical arabinoxylan
Valerie Garcia-Negron
structure containing arabinose and xylose as main sugars with small
The high demand of fuels and the increase of weather extremes
amount of other sugars such as rhamnose, galactose, glucose,
require sustainable solutions for fuel sources and production
galacturonic acid and glucuronic acid. The study of emulsion stability
methods. Sweet sorghum bagasse is a low-cost and droughtresistant
of the Hemi. B fraction was performed, in which the Hemi. B from
biomass recognized as an attractive feedstock for fuel ethanol and
C-306 wheat bran variety exhibited a good ability to form a very
chemicals production due to its high sugar content and
stable emulsion. The yield of cellulose rich arabinoxylan varied from
lignocellulosic material. The biomass is a tightly bound structure
9.5 to 13.0 %, and they all had a high-water holding capacity (13.3 to
difficult to isolate into its constituents (lignin, cellulose, and
16.13 g/g water/CAX).
hemicellulose). Enzymatic hydrolysis uses water to facilitate the

Solid-state fermentation as an efficient strategy to enhance the
phenolic contents and antioxidant activities of oriental mustard
bran
Joy Roasa
Mustard bran is a rich source of bioactive compounds, yet it remains
underutilized and undervalued as a by-product of mustard seed
processing. Solid-state fermentation (SSF) is a bioprocessing
technology that has been recognized for its ability to improve the
health and nutritional properties of low-value agro-industrial byproducts. In this study, SSF using various food-grade microbes (
Aspergillus spp., Rhizopus spp., Bacillus subtilis , Saccharomyces
cerevisiae ) was evaluated for its potential to enhance the phenolic
contents and antioxidant activities of oriental mustard bran. The total
phenolic contents (TPC), total flavonoid contents (TFC), and
antioxidant activities (FRAP, DPPH, ORAC) of methanolic bran
extracts were measured over a 7-day fermentation period. The TPC
and TFC of mustard bran significantly increased after SSF treatment,
especially for the Aspergillus spp. and Rhizopus spp. treatment
groups. Elevated activities of hydrolytic enzymes (cellulase, amylase,
beta-glucosidase, xylanase) were also observed for some treatment
groups following SSF treatment, suggesting that key enzymes
produced by the fermenting microbes may play important roles in the
release of phenolics from the substrate. In correlation with TPC
results, SSF also led to significant increases in the antioxidant
activities of mustard bran, which were likewise most enhanced by
filamentous fungi strains. Moreover, LC-MS/MS analysis showed
that SSF significantly altered the composition of phenolic acids,
kaempferol derivatives and isorhamnetin derivatives in mustard bran.
Overall, results from this study show that SSF by filamentous fungi is
a promising strategy to enhance the phenolic contents and antioxidant
properties of oriental mustard bran. Further investigation into the
impacts of SSF on the health attributes of mustard bran may lead to
its utilization as a value-added functional food ingredient.
Pyrolytic conversion of cellulosic pulps from lignin-first
biomass fractionation
Charles Mullen
Efficient conversion of lignin has been one of the most difficult
hurdles to overcome for biorefineries converting lignocellulosic
biomass. To overcome this, lignin first biomass fractionation and
conversion schemes have received increasing attention in recent
years. In standard biorefining concepts carbohydrate portions of the
biomass are separated and depolymerized into their sugar
components leaving a recalcitrant and relatively chemically stable
lignin rich by-product. In contrast, in lignin-first concepts, a one-pot
fractionation and depolymerization is performed leading to a
phenolic oil and a carbohydrate pulp. This depolymerization can
catalyzed by acid, base or metal catalysts in either neutral or
reductive environments. The yield of lignin monomers has generally
been higher using this in situ depolymerization route rather than
from depolymerization of isolated lignin because condensed, less
reactive C-C linked aromatic structures are more prevalent in the
later. Most considering lignin-first processes have treated the
carbohydrate pulp as a fermentation feedstock to produce ethanol. In
this contribution, results of a study comparing various carbohydrate
pulps for their potential to produce valuable products via pyrolysis
processes, accessed via analytical pyrolysis (py-GC/MS), will be
presented. Pulps derived from herbaceous (switchgrass) and woody
biomass (oak) from acid catalyzed lignin-first processes in various
solvents will be compared with those from reductive
depolymerization under various conditions. The pulps can vary in
important ways that effect their pyrolysis behavior including fraction
of lignin and hemicellulose remaining, ash content and chemical
modification via reaction with solvent during lignin conversion.
Characterization of both the phenolic oil and fast and catalytic
pyrolysis products of the pulps will be presented to compare the

potential for the various types of lignin-first processes to produce a
combination of renewable hydrocarbon fuels and renewable chemical
products. Catalytic pyrolysis will include both deep deoxygenation
over zeolites and milder conversion over carbon-based catalyst to
produce specialty sugar derived compounds such as levoglucosenone.
Cascaded thermochemical processing of wet and dry agricultural
biomass waste for upgraded fuels and solid products
Samantha Rubin
To sustainably meet rising global food demands, we must improve
the efficiency of water and nutrient use by converting agricultural
waste to renewable bioproducts. Hydrothermal carbonization (HTC)
and pyrolysis are thermochemical processes that convert
carbonaceous wastes to hydrochar and biochar, respectively.
However, neither alone is a perfect solution to biomass waste
management. HTC, which utilizes water as both a solvent and
catalyst, is wellsuited to treating wet wastes, but the resulting
hydrochar can be unstructured and unstable. Pyrolysis can produce
highly structured biochars, but it is not suitable to deal with wet
biomass streams due to the required drying required as a pretreatment. This work examines two potential pathways for coprocessing agricultural wastes by cascading HTC and pyrolysis. In
the first pathway, a wet waste (apple pomace or dairy whey) is cocarbonized with a dry waste (barley straw or cherry pits) at ratios of
90:10 and 80:20 (wet waste : dry waste). The resulting hydrochar is
then pyrolyzed, extracting additional biofuels and densifying the
solid product. In the second pathway, wet waste is first carbonized
and a dry feedstock is combined with the hydrochar for pyrolysis at
ratios of 80:20 and 50:50 (dry waste : hydrochar). Ratios were chosen
to represent industrially relevant mixtures; due to the water
requirements of HTC, adding more than 20% dry waste would
require additional water input. The resulting heterogeneous solids
were characterized via FTIR, pH, EC, BET surface area analysis,
proximate analysis, and ultimate analysis to gauge their potential use
as soil amendments or for upgraded carbon applications. Biochars
with hydrochars incorporated as feedstocks were found to have
higher surface areas and fixed carbon, suggesting that these treatment
pathways could be used to produce stable and structured soil
amendments from heterogeneous feedstocks.
General Papers
Acrylamide mitigation: a comparison between potato chips and
vegetable chips
Eva HÃ¶lzle
Since many years, acrylamide is a well-known food-borne toxicant.
However, during the recent years, elevated levels of acrylamide have
been reported in vegetable chips. In the present study, acrylamide
was quantitated via a modified derivatization procedure with
2mercaptobenzoic acid based on stable isotope dilution analysis and
liquid chromatographymass spectrometry. Extraction with a modified
QuEChERS method, defatting with n hexane, and a solid phase
extraction clean-up with strong cation-exchange material were
performed prior to the derivatization step. Limits of detection and
quantitation (LoD and LoQ) were determined to be 12 and 41 Î¼g of
acrylamide/kg of vegetable chips, based on signalto-noise ratios of
3:1 and 10:1. Thus, the LoQ of 50 Î¼g/kg requested by the European
Food Safety Authority (EFSA) is fulfilled. Recovery rates between
92 and 101% at four spiking levels with a good precision expressed
as a relative standard deviation &lt; 7% confirmed the suitability of
the applied method. With this analytical approach at hand, a survey
of the current acrylamide amount in 38 vegetable chips from the
worldwide market was performed, showing a remarkable variability
between the different vegetables, but also between different products
of the same vegetable. Thereby, the acrylamide amounts

ranged between 77.3 and 3090 Î¼g/kg. The average amount of
acrylamide of 954 Î¼g/kg was distinctly higher in comparison to the
amount of acrylamide in commercially available potato chips that
was also analyzed in the present study (12 samples, range: 117 832
Î¼g/kg, average: 449 Î¼g/kg). While for sweet potato and parsnip
relatively low AA amounts were found, beetroot and carrot showed
rather high contents.

to the aroma profile of the ripe fruit. This study lays the groundwork
for future quantitative studies aimed at deciphering the natural aroma
variation in wild populations of American persimmon fruit.

Identification of odorants in shell ginger roots ( Alpinia
zerumbet)
Oshin Sahni
Shell ginger, Alpinia zerumbet, is an herbaceous, perennial plant
popular for its attractive foliage and flowers. It belongs to the family
Quantitation of odorants in Cumberland rosemary, Conradina
Zingiberaceae, the ginger family, and is native to woodlands of
verticillata
tropical Eastern Asia with its variegated cultivar native to India. Its
Claire Gorman
common name, shell ginger, originates from its individual pink
Cumberland rosemary , Conradina verticillata Jennison , is an
flowers that look like seashells. The ginger-like aroma of the roots is
aromatic, flowering, perennial shrub in the mint family, Lamiaceae.
also described as earthy, spicy, peppery, and floral. Due to its
This threatened species is only present in a few counties in Tennessee
pleasant aroma, shell ginger roots are used as a culinary spice. It is
and Kentucky in the United States. Cumberland rosemary has an
also consumed for its purported medicinal properties. In the current
odor similar to culinary Rosemary, Rosmarinus officinalis, but
study, the aroma of shell ginger roots was characterized by
differs in subtle notes such as eucalyptus, pine, and spice. The odor
combining solvent-assisted flavor evaporation (SAFE) with aroma
character suggests it could be a possible source for essential oils for
extract dilution analysis (AEDA) employing gas chromatographyculinary or medicinal purposes. However, few studies have been
olfactometry (GC-O). Odorants with high flavor dilution (FD) factors
done on the Conradina genus, and the odorants that contribute to
of 256 included Î±-pinene (pine), fenchyl acetate (earthy, floral),
Cumberland rosemary s distinct odor have not yet been identified.
bornyl acetate (earthy, fruity), and vanillin (vanilla). Odorants with
Therefore, the aroma of Cumberland rosemary was characterized by
an FD factor of 64 included linalool (floral, citrus), (2 E , 4 E )-nonacombining solvent-assisted flavor evaporation (SAFE) with aroma
2,4-dienal (fatty), borneol (earthy), 2phenylethanol (floral, rose) and
extract dilution analysis (AEDA), and 32 odorants were identified.
3-phenylpropanoic acid (floral). As a result of this study, a collection
Odorants with high flavor dilution (FD) factors were quantitated by
of odorants was identified that may contribute to the pleasant aroma
stable isotope dilution assays (SIDA) and odor activity values (OAV)
profile of shell ginger roots. This study provides a foundation for
were calculated for each odorant. Odorants with OAV â‰¥ 1
future quantitative and sensory evaluations on the aroma chemistry
included 1-octen-3-one
shell ginger.
(earthy, mushroom, OAV 2,900,000), 1,8-cineole (eucalyptus, OAV
500,000), borneol (earthy,
Identification of odorants in whiteleaf mountain mint,
OAV 10,000), bornyl acetate (earthy, fruity, OAV 3700), eugenol
Pycnanthemum albescens
(spicy, OAV 2200), menthone (mint, OAV 130), and camphor
Melissa Dein
(herbaceous, OAV 72). This study determined the odorants may
Pycnanthemum albescens , also referred to as whiteleaf mountain
contribute to the unique aromatic profile of Cumberland rosemary
mint, is a highly fragrant plant with an herbaceous, mint-like odor.
and established a basis for future experiments with C. verticillata
Whiteleaf mountain mint is one of a diverse group of aromatic
and the other 6 species of the Conradina genus.
species in the genus Pycnanthemum, within the Lamiaceae family.
Pycnanthemum species are endemic to North America and can be
Identification of odorants in American persimmon fruit,
found growing vigorously in wild populations throughout the
Diospyros virginiana L.
southeastern United States. Their pleasant odor and high essential oil
John Munafo
content suggest potential utilization for culinary, cosmetic and flavor
The American persimmon, Diospyros virginiana L. , is a deciduous
applications; however, the odorants contributing to their odor remain
fruit tree in the family
unknown. Therefore, in a continued effort to characterize the unique
Ebenaceae. It is endemic to North America and grows in wild
odor qualities of species in the
populations ranging from
Pycnanthemum genus, this study sought to identify odorants that
Connecticut to Florida, and west to Iowa, Kansas, Louisiana,
contribute to the odor of whiteleaf mountain mint. As a result, 24
Oklahoma, and Texas. The American persimmon fruit has an
odorants were identified in P. albescens through the application of
astringent flavor when unripe but loses its astringency upon ripening
aroma extract dilution analysis (AEDA). The odorants with the
and develops a sweet, pleasant flavor. The ripe fruits have an
highest flavor dilution (FD) factors were 1,8-cineole (eucalyptus)
attractive aroma profile that has be described as reminiscent of
with an FD factor of 1024, and bornyl acetate (earthy, fruity) with an
apricot and citrus with nuances of honey, floral, and coconut.
FD factor of 256. Other odorants determined with an FD factor of 64
American persimmon fruits are mostly consumed fresh or are used as
included myrcene (terpeny), pulegone (mint, medicinal), borneol
jams or jellies, or baked desserts such as pie fillings. Although some
(earthy), piperitone (mint), and eugenol (clove). This analysis has
volatiles present in American persimmon fruit have been previously
provided a group of odorants that may be influential for creating the
investigated, the odorants responsible for its distinctive aroma profile
distinctive odor of P. albescens, and these findings provide support
have not been reported. In the current study, 44 odorants were
for further quantitative and sensory evaluations of whiteleaf
identified in ripe fruits by the application of solvent assisted flavor
mountain mint.
evaporation (SAFE) and aroma extract dilution analysis (AEDA),
employing gas-chromatography-olfactometry (GC-O). Flavor
Identification and quantification of anthocyanin and catechin
dilution (FD) factors were assigned to each of the identified odorants.
compounds in purple tea leaves and minimally processed flakes
Some notable odorants included ethyl butanoate (fruity), linalool
Elsayed Abdelaal
(floral, citrus), Î³-octalactone (coconut), Î´-dodecalactone (coconut),
Tea is the first most popular beverage worldwide. Tea ( Camellia
4-hydroxy-2,5-dimethyl-3(2 H )-furanone (caramel), octanal (citrus),
sinensis ) is available in several selections such as black (fully
nonanal (citrus), 3(methylsulfanyl)propanal (potato), bornyl acetate
oxidized), Oolong (partially oxidized) and green (nonoxidized) in
(earthy, fruity), (2 E ,6 Z )-nona2,6-dienal (green), ð ›½addition to purple tea, an emerging variety derived from the same tea
damascenone (cooked apple), and Î² -ionone (floral, violets). As a
plant. Purple tea could have great potential as a value-added
result of this study, a group of odorants was identified that contribute
ingredient for food and non-food industries. In the current study,

three lots, each of purple tea leaves and flakes, were characterized
based on their composition of anthocyanins and catechins and
compared with two lots of green tea leaves and flakes. Purple or
green tea leaves are unfermented dried products, while tea flakes are
water extractable dried products. Anthocyanin and catechin
compounds were separated and quantified using UPLC and their
identity was confirmed using LC-MS/MS in positive and negative
ionization modes. Tea flakes were rich in minerals and protein at
levels of 8.6-9.2% and 20.2-17.5%, respectively. Anthocanin
pigments were present in purple tea leaves at higher concentrations
compared to their corresponding flakes. The water extraction process
resulted in substantial reductions in anthocyanins in purple tea flakes.
Delphinidin was the principal anthocyaninidin (aglycone) in purple
tea, while cyanidin came second. The major anthocyanin pigments in
purple tea were delphinidin-coumaroyl-hexoside followed by
delphinidin-3galactoside and cyanidin-coumaroyl-hexoside. There
were no anthocyanin compounds detected in green tea samples. Both
purple and green tea types were rich in catechins with green tea
contained higher concentrations than purple tea. The main catechin in
purple or green tea was epigallocatenin gallate (EGCG) followed by
either epicatechin gallate (ECG) or epigallocatechin (EGC) subject to
tea type. Interestingly, the extraction process increased the
concentration of catechin compounds in both purple and green tea
flakes. The results suggest that purple tea holds a promise to make
healthy brews, natural colorants and antioxidants and/or functional
ingredients for the beverage, cosmetics and healthcare industries due
to its high contents of anthocyanins and catechins.
Simultaneous analysis and quantification of nonpolar and polar
lipids by normal-phase HPLCCAD from six species of marine
sample
Guan-Hua Zhao
Simultaneous analysis and quantification of nonpolar and polar lipids
by normal-phase HPLC-CAD from six species of marine sample
FTIR study of Î±-amylase -caffeine interaction at different
temperatures
Arshad Khan
Earlier UV-VIS study of Î±-amylase activity suggests that the protein
is inactivated in the presence of caffeine and liberates a smaller
amount of sugar from starch hydrolysis. The purpose of this FTIR
study is to understand what happens at the molecular level when
caffeine interacts with the protein. The broad peak at around 1636 cm
-1 (C=O group) increases in intensity (absorbance) when caffeine is
added to protein. Also, as the temperature of protein-caffeine solution
is increased from 20 C to 39, 67, 95 C, there is a consistent increase
in the absorbance values. Interestingly, the cooling of the solutions to
20 C reduces the peak intensity to that of the 20 C value except for
that of 95 C, in which case there is no change in intensity after
cooling. These results together with those of pure protein solutions
(without any caffeine) are explained by considering changes in the Hbonding pattern around the protein structure.
Measuring size-dependent enthalpy alterations in dry milled
white rice via bomb calorimetry
William Wang
Rice is a popular customary food product that is often processed for
various uses via milling procedures. This study uses dry milled white
rice to find correlations between grinding time, temperature changes
during the grinding process, and the enthalpy of combustion of
ground white rice. White rice grains were ground in a blender or by
mortar and pestle and were combusted in a bomb calorimeter at
various size ranges. Results indicated that as grinding time increased,
the temperature change of white rice in the blender also increased,
while the enthalpy of combustion of the white rice particles
decreased. It can be inferred that the enthalpy of white rice was

partially lost due to the production of heat from the collision of white
rice during the grinding process. Hence, it is plausible that excess
rice milling could lead to unforeseen issues such as food crises when
performed on a large scale.
Photoisomerization of cyanidins acylated with
hydroxycinnamic acids under visible light
Ellia H. La
Anthocyanins (ACN) are a class of plant pigments that produce
vibrant hues ranging from orange-red to purple-blue, depending on
their molecular structure. Their diverse structure and stability are in
part due to their varying acylations and glycosylations. More
substitutions usually result in greater chemical stability, possibly due
to copigmentation. Photoisomerization of hydroxycinnamic acid
(HCA) acylations can affect copigmentation and variations in
acylation patterns may change the extent of isomerization, producing
a change in color expression via photochromism. The purpose of this
study was to compare the reactivity of mono- and diacylated ACN
with varying HCA when photoinduced with visible light. Four
monoacylated and three di-acylated derivatives of cyanidin-3sophoroside-5-glucoside (Cy-3-soph-5glu) with trans -HCAâ¬ p coumaric ( p C), ferulic (fer), and sinapic acid (sin) â¬ on glycosidic
position C2 and C6 were obtained from red cabbage using semipreparative HPLC coupled to photodiode array detector (PDA).
Isolatesâ¬ "! purities were confirmed by uHPLC with PDA and triple
quadrupole mass spectrometer (MS/MS). The isolates were
standardized and placed in a 96-well plate for irradiation in a light
chamber containing F2 lamps (fluorescent light) for 20 hours.
Pigment isomerization was quantified by uHPLC-PDA-MS/MS.
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Multi-response kinetic modelling of the formation of five
Strecker aldehydes during kilning of barley malt
Jose Piornos
Strecker aldehydes are responsible for the characteristic aroma of
malts, but also important aroma compounds in beer. In malt, they are
formed during the curing stage of kilning. The formation of five
Strecker aldehydes (2-methylpropanal, 2-methylbutanal, 3methybutanal, phenylacetaldehyde and methional) during this
process was studied at pilot scale. Green malts were dried and cured
at different temperatures (65, 78 and 90 C) isothermally for 8.4 h.
Multi-response kinetic modelling was used to develop a
mathematical model based on precursors concentration, Amadori
rearrangement products (ARP), Strecker aldehydes, temperature and
time. This model demonstrated that the formation of Strecker
aldehydes in malt was controlled from the formation of two
intermediates: ARP and short chain dicarbonyls (SCDC). The kinetic
model proposed in this study will help maltsters and researchers
understand and manipulate the formation of these compounds in malt
and the organoleptic quality of the beers brewed from them.
Analysis of biogenic amines and benzo[Î±]pyrene in black pepper
prepared under various cooking methods
Kwang Lee
In this study, the levels of biogenic amines (BAs) and
benzo[Î±]pyrene (BÎ±p) in black pepper were analyzed under the
preparation of three cooking conditions: roasting, pan-frying, and
boiling. The validation results of the two analytical methods, highperformance liquid chromatography and gas chromatography-mass
spectrometry showed good linearity
( R 2 = 0.999-0.9997), LOD (0.12-1.12 mg/g), LOQ (0.36-3.63
mg/g), recovery (97.53-113.63%), and precision (1.45-3.11%). In 43
cooked black pepper samples, the detection range of BAs was 5.32-

548.05 Î_g/g. In 54 cooked black pepper samples, the BÎ±p content
ranged from 0.78 to 11.2 ng/g. The levels of BAs in black pepper
were significantly increased as the temperature and time of roasting
and pan-frying increased ( p &lt; 0.05) but significantly decreased
when the boiling temperature and time increased ( p &lt; 0.05). The
BÎ±p content of black pepper increased significantly in all three
cooking conditions as the temperature and time increased ( p &lt;
0.05).

spectra. When possible, reference standards were also obtained and
compared.

Use of nuclear magnetic resonance spectroscopy to authenticate
varietal honeys via multivariate analysis
Cory Emal, Gregg Wilmes
Use of nuclear magnetic resonance spectroscopy to authenticate
varietal honeys via multivariate analysis In recent years, the market
for honeys produced from a dominant botanical source, referred to as
Analysis of furan in dried red pepper powder prepared by
â€˜varietal honeys , has grown dramatically. Certain varietals have
various cooking methods
been touted as having beneficial heath impacts, while meadmakers
Kwang Lee
seek out varietals that provide appealing aromas and flavors in their
In this study, furan analysis was conducted on dried red pepper
finished fermented beverages. Given the economic incentives by
powder prepared by three cooking methods (boiling, roasting, and
honey suppliers to provide certain high-demand varietals, there is an
frying). A total of 144 samples were prepared and their furan levels
increased need for analytical techniques that can confirm that a given
were analysed using automated solid-phase micro-extraction gas
honey is the varietal claimed by the purveyor, and not adulterated or
chromatographymass spectrometry. The furan concentration in boiled replaced by a less-desired varietal or a non-honey sugar source, such
soup ranged from 1.26 to 4.65 ng/g, and from 7.37 to 27.68 ng/g for
as corn or rice syrup. Here we describe efforts towards the use of
boiled red pepper samples. For the roasting method, a furan
nuclear magnetic resonance spectroscopy (NMR) to identify
concentration between 6.66 and 761.37 ng/g was detected. For the
molecular markers specific to particular varietal honeys of interest.
frying method, the furan level of edible oils ranged from 3.93 to
This rapid and non-destructive technique provides the ability to sense
125.88 ng/g, and a concentration ranging from 4.88 to 234.52 ng/g
multiple chemical compounds simultaneously with minimal sample
was detected for the fried red pepper samples. The cooking method
preparation, unlike most other analytical techniques in use in the
using edible oil obtained a higher furan concentration than the water- honey industry. Combination of these analytical techniques with
based method. Samples using corn germ oil (linoleic acid-rich oil)
multivariate analysis allow for the fingerprinting of a particular
obtained the highest furan concentration among the four edible oils.
variety based on ratios of the constituent chemicals.
In all cooking methods, the higher the heating temperature and time,
the higher the furan concentration detected. A kinetic study was
Integrated analysis of aromatic and metabolic components in
conducted using the roasting model system and the apparent
beers with smart databases for GC-MS
activation energy was 60.5 kJ/mol. The results of this study could be Emiko Shimbo
useful as a database for furan concentration in dried red pepper
Flavor evaluation of food is essential for quality control and product
powder according to various cooking methods.
development. There are a variety of factors to make differences of
flavor, so its analysis requires a great deal of time and labor. In this
Chemical analysis of ghost pipe ( Monotropa uniflora ) by LCstudy, authors focused on aromatic and metabolic compounds in
MS/MS
beers and tried to define the relation of the two factors. Smart
Benjamin Brickle
Databases for GC-MS were utilized for the comprehensive analysis
Monotropa uniflora , commonly known as ghost pipe, Indian pipe, or of those compounds. In these databases, GC-MS conditions for a
ghost plant, has a history of medicinal and therapeutic applications as widescope target analysis are pre-registered, and the information
reported in the ethnobotanical literature. However, very little has
such as retention index, target ion, and mass spectrum is included,
been published on the chemical composition of this plant. The
which achieve both efficiency and accuracy. Especially in aroma
research presented here summarizes attempts to characterize the
database, odor characteristics and semi-quantitative values are
secondary metabolic profile of ghost pipe, as analyzed following
presented, so the contributions of each compounds for flavor can be
selective and nonselective extraction procedures. Wild samples of
easily identified. Acquired data were processed to visualize the
ghost pipe were collected from various locations in the Upper
characteristics of each sample and to investigate the interactions
Peninsula of Michigan. The sample extracts were analyzed using
between aromatic and metabolic components. In this study, 9
high-performance liquid chromatography-tandem mass spectrometry different beers on the market were analyzed by GC-MS. For the
(LC-MS/MS). A variety of compounds were observed and tentative
aroma analysis, a headspace sampler was used to collect only the
identifications were made based on MS fragmentation and published headspace gas generated from the beers. On the other hand, the
spectra. When possible, reference standards were also obtained and
analysis of hydrophilic metabolites was performed using the samples
compared.
which were methoximated and trimethylsilylated. Each
comprehensive analysis was executed with Smart Database. The data
Chemical analysis of ghost pipe ( Monotropa uniflora ) by LCobtained were processed by Principal Component Analysis (PCA)
MS/MS
and Multiblock Orthogonal Component Analysis (MOCA). The score
Brandon Canfield
plots of PCA clarified the differences among the 9 beer samples. For
Monotropa uniflora , commonly known as ghost pipe, Indian pipe, or example, it was confirmed that India Pale Ale (IPA) beer was
ghost plant, has a history of medicinal and therapeutic applications as relatively rich in monoterpen alcohols such as Linalool, Geraniol,
reported in the ethnobotanical literature. However, very little has
and Nerol, one of the aromatic components groups. Furthermore, the
been published on the chemical composition of this plant. The
score plot of MOCA showed a certain level of correlation between
research presented here summarizes attempts to characterize the
aromatic and metabolic compounds. It was indicated that both
secondary metabolic profile of ghost pipe, as analyzed following
Linalool and a metabolite Inositol were abuntdant in IPA, which
selective and nonselective extraction procedures. Wild samples of
made a clear difference from other samples.
ghost pipe were collected from various locations in the Upper
Peninsula of Michigan. The sample extracts were analyzed using
Comparison of aroma profiles from mealworm ( Tenebrio
high-performance liquid chromatography-tandem mass spectrometry molitor )-based reaction flavors optimized by consumer
(LC-MS/MS). A variety of compounds were observed and tentative
preferences
identifications were made based on MS fragmentation and published Hyeyoung Park

Mealworm ( Tenebrio molitor ), which contains beneficial essential
amino acids and is high in unsaturated fatty acids, is one of the most
widely used edible insects in the world. However, edible insects are
not universally accepted in our food cultures due to their repellant
appearance and unique flavor characteristics. Therefore, many
studies have been conducted on various processed food applications
with mealworm. Our previous study had demonstrated the possibility
of manufacturing mealworm-based reaction flavor (M-RF); the
present investigated aroma profiles and the differences between MRFs optimized by consumer preferences. A total of 98 volatile
compounds were identified in M-RFs, including 17 nitrogencontaining heterocyclic compounds, 9 oxygen-containing
heterocyclic compounds, 8 sulfur-containing heterocyclic
compounds, 11 sulfides, 15 aldehydes, 6 ketones, 11 alcohols, 13
esters & acids, and 8 aliphatic hydrocarbons. The differences in MRF aroma profiles were modeled using partial least squaresdiscriminant analysis. This indicated that M-RFs exhibiting larger
amounts of methionine and garlic powder were located on the
positive t[1] axis, while those with higher proportion of cysteine were
on the negative t[1] axis. The main compounds contributing to this
separation were linoleic acid ethyl ester, 2-pentylfuran,
benzeneacetaldehyde, ethyl palmitate, benzaldehyde, ethyl oleate, 2ethyl-3,5-dimethylpyrazine, and tricosane. Our model also revealed
that M-RFs exhibiting higher proportion of garlic powder were
located on the positive t[2] axis, while those with more methionine
were on the negative t[2] axis. Ferruginol, diallyl sulfide, eugenol, 2methyl-3-furanthiol, 2-furfurylthiol, 3-methyl-2thiophenecarboxaldehyde, 1-hexanol, 2-nonen-4-one, allyl propyl
sulfide, diallyl trisulfide, allyl prop-1-enyl disulfide, and 4heptenal
were associated with this discrimination.

Trapping effects of lipid peroxidation product - 4hydroxynonenal (4-HNE) - by apple flavonoid, phloretin
Richmond Djorgbenoo
Some reactive carbonyl species (RCS) are generated as secondary
cytotoxic products when polyunsaturated fatty acids (PUFAs)
undergo lipid peroxidation. Among the most studied RCS, 4hydroxy-2-nonenal (4-HNE) is considered as one of the lipid
peroxidation biomarkers. The accumulation of this lipid-derived
unsaturated reactive aldehyde can covalently modify biomolecules
such as DNA, proteins, and phospholipids, leading to various
pathological conditions such as cancers, diabetes mellitus,
cardiovascular diseases, and other age-related diseases. Dietary
polyphenols are believed to scavenge these RCS, but very few
studies have been conducted to understand the trapping effects of 4HNE by dietary polyphenols. This study investigates the interactions
between cytotoxic 4-HNE and a major apple flavonoid, phloretin
(Ph). The study results establish that phloretin effectively traps 4HNE by forming covalent adducts. The major adducts were purified,
and LC-MS and NMR spectroscopy techniques were used to
elucidate their structures as different isomeric forms of mono-4HNE-conjugated phloretin. The interaction between the phloretin and
Î±,Î2 unsaturated aldehyde was proposed as the Michael addition
reaction of the phloretin to the C=C double bond of 4-HNE. Findings
from this study pave the way to understand how dietary flavonoids
could act as effective scavengers of 4-HNE by working as a
sacrificial nucleophile in-vivo and preventing or reducing the risk of
chronic diseases that affect the quality of human life.

Colorimetric detection of biogenic amines in fermented beverage
by surface functionalized iron oxide nanozyme
Ji-Su Ko
Development and validation of an HPLC-UV/Vis method for
Biogenic amines (BAs) are nitrogenous compounds of low molecular
determination of carotenoids in sweet corn
weight with aliphatic, heterocyclic, or aromatic groups. They are
Jhongyan Huang
commonly present in a wide range of food, which are mainly formed
Sweet corn (Zea mays L.) is one of most popular vegetables in the
by microbial decarboxylation during fermentation, processing and
United States and it s also widely grown and consumed in Asian and storage of foods. It has been reported that high intake of BAs could
Europe. The corn contains carotenoids which not only provide
cause various illness, such as headache, nausea, and hypotension.
provitamin A carotenoids but also xanthophylls that are important
Therefore, the presence of BAs should be monitored to ensure the
bioactive components for eye health. The method for separation and
safety and quality of food. In this work, we report a rapid and simple
quantitative determination of the main carotenoids in sweet corn was colorimetric assay for detection of biogenic amines based on iron
developed.
oxide-based nanozyme. The surface of iron oxide nanoparticles were
modified with dextrins that were subsequently modified by 2,2,6,6Determination of sugars in foods using HPAE-PAD in dual eluent Tetramethylpiperidin-1-oxyl (TEMPO) mediated oxidation to
enhance the peroxidase (POD)-like activity of iron oxide
generation cartridge mode
nanoparticles. Catalytic activity of the surface functionalized iron
Jingli Hu
oxide nanozymes was found to be inversely proportional to the
The determination of nutritionally relevant carbohydrates including
concentration of biogenic amines including putrescine, cadaverine,
galactose, glucose, fructose, sucrose, lactose, and maltose in foods
spermidine, and spermine. Amine group of aliphatic BAs that
was described in the AOAC 2018.16 first action method. The method
interacts with the carboxyl group of surface functionalized iron oxide
uses high performance anions exchange chromatography with pulsed
nanozyme would be responsible for the lowered catalytic activity of
amperometric detection (HPAE-PAD) with manually prepared
IONPs. The change of peroxidase-like catalytic activity of surface
sodium hydroxide eluents. A new operating mode for HPAE-PAD
functionalized nanozyme was determined by the intensity of color
systems, Dual Eluent Generation Cartridge (Dual EGC) mode, is
generated by o-phenylenediamine (OPD) oxidation. Amino acids that
available. This mode of operation replaces the manual preparation of
are precursors to biogenic amines did not affect the POD-like activity
the sodium hydroxide/sodium acetate eluents. This mode uses a
of the iron oxide nanozyme. The detection range of nanozyme-based
methanesulfonic acid (MSA) EGC cartridge and a potassium
colorimetric detection system was found to be ranging from 1ÂµM to
hydroxide (KOH) EGC cartridge in series to generate the extremely
100mM for BAs in wine sample. The detection system proposed in
reproducible and accurate KOH/KMSA eluent gradient needed for
this study would be a new approach to monitor BAs in fermented
separating complex carbohydrates. A Dual EGC mode gradient
food to ensure food safety and public health.
method was developed for the sugar analysis of foods using a 1mm
version of the column recommended in AOAC 2018.16. Comparison
Simultaneous determination of pesticide multi-residues in pork
with a traditional HPAE-PAD separation of carbohydrates in foods
and pork fat using GC-MS/MS and modified QuEChERS
using sodium hydroxide/sodium acetate eluents showed that the Dual
method
EGC mode method delivers similar resolution of the carbohydrates in
Jonghwa Lee
these samples, but simplifies operation (no eluent preparation) and
Pesticides are widely used on the source of animal feed and they
improves the precision and accuracy.
could be accumulated in animal tissue and fat. According to the

increasing consumption of livestock in the world, the residual level
of pesticides in livestock become an important issue. To minimize a
potential risk from the pesticide residues, the development of the
analytical method for pesticide multiresidues in animal tissue, which
can provide a simple and fast sample preparation with reliable data
quality, is often sought. We present the GC-MS/MS method for
analysis of 127 pesticides in pork and pork fat was developed. The
sample preparation method of the extraction and clean-up was based
on the modified QuEChERS (quick, easy, cheap, effective, rugged,
and safe) methods. The extraction solvents and clean-up procedure
were thoroughly optimized with the various combination of sorbents
(C18, PSA, Prime HLB, and Captiva EMR-Lipid). The optimized
method with the selected clean-up combination was validated by the
validation guideline from the Ministry of Food and Drug Safety in
Korea, in terms of sensitivity, linearity, precision, and accuracy. The
presented method may contribute to the regular monitoring of
pesticide residues in livestock.

digital form is available for free downloading and further use at
http://www.photochemcad.com

Supercritical fluid extraction optimization using response
surface methodology from Nardostachys jatamansi for
modulating proliferation of stomach cancer cells
Vinitha Ug
Nardostachys jatamansi rhizome has been widely used in ayurveda,
homeopathy, local healthcare, and modern medicine. Supercritical
fluid extraction (SCFE) as a green alternative to conventional
extraction, bioactive compounds were extracted from Nardostachys
jatamansi using supercritical CO 2 as a tunable solvent . The effect
of temperature and pressure has been analyzed on extraction yield.
Response surface methodology has been used for the optimization of
process parameters such as pressure, temperature, and time. The
optimized condition was found to be 200 bar, 333 K for 120 min of
dynamic extraction. The total phenolic content and antioxidant
activity of Nardostachys jatamansi were analyzed at optimum
Quantifying honey adulteration using 13C NMR and natural
extraction conditions. Spirojatamol and Jatamansone were identified
isotope abundances
in the optimized parameters of a supercritical extract of
Kassie Picard
Nardostachys jatamansi (SCFE-NJ) by GC-MS. SCFE-NJ inhibited
Commercialized honey products are frequently contaminated with
the proliferation of stomach cancer cells (AGS) analyzed by MTT
artificial fillers, like high fructose corn syrup (HFCS), to maximize
assay. The results of the cytotoxicity assay were found to corroborate
product volume while minimizing cost. Analytical techniques such as with in silico docking-based binding affinity analysis with potential
LCMS and 1H NMR have been used to determine if honey has been targets of stomach cancer. Hence, our findings collectively propose
adulterated and to determine moisture content. Nectar is collected
the potential of SCFE-NJ in modulating stomach cancer cell
from flowers by honey bees and has the following sugar content:
proliferation. Further in vivo studies will open channels for the
75% sucrose, 13% glucose, and 10.9% fructose. In the stomach of the development of these molecules as therapeutic agents for stomach
bee, sucrose is enzymatically broken down into fructose and glucose, cancer.
giving honey an average sugar content of 1% sucrose, 45% glucose,
and 54% fructose. Through this catalytic breakdown, an isotope
Nanomaterials-based Fluorescence Biosensor for Simultaneous
effect can be observed resulting in a higher 13C content at the
and Rapid Detection of Multiple Veterinary Drug Residues in
anomeric position in pure honey compared to honey that has been
Poultry Products
adulterated with HFCS. The enzymatic process of honey bees, along Yaping Peng
with NMR analysis, can be used to determine if honey has been
Veterinary drugs are important guarantees for improving poultry
adulterated with artificial fillers. This method uses honey bees and
production. However, the abuse of veterinary drugs in poultry
natural 13C abundances to evaluate the composition of honey and
breeding can easily cause drug residues in poultry products, which
test the reliability of commercial honey manufacturers.
poses a threat to human health. To ensure the safety of poultry
products, the detection method should be rapid, sensitive, highDigital database of absorption spectra of 177 diverse flavonoids
throughput and convenient, facilitating infield monitoring.
Masahiko Taniguchi
Traditional methods such as chromatography require large-scale
Understanding the diversity and roles of pigments that comprise the
instruments and complicated operation, whereas rapid detection
natural world is central to disciplines ranging from agriculture to
methods such as immunochromatography are not sensitive enough.
zoology. Flavonoids are a subclass of natural polyphenols, are
Therefore, this research proposed an immunomagnetic bead- and
ubiquitous secondary metabolites in higher plants, are present in
fluorescent quantum dot-based biosensing method for simultaneous
plantderived foods such as vegetables, fruit, and tea, and are regarded and rapid detection of multiple veterinary drug residues in poultry
as valuable antioxidants. To characterize and study the rich members products. 1-adamantylamine (ADA), enrofloxacin (ENR) and
the flavonoid, we have prepared a digital database of absorption
tilmicosin (TIL) were selected as models. In detecting process, three
spectra. The spectra have been assembled for use with
veterinary drugs were captured and separated by the magnetic beads
PhotochemCAD, a software program containing (1) a suite of
coated with three different antibodies, respectively. A competitive
modules for photochemical calculations, and (2)
immunoassay was established through the competitive binding of
absorption/fluorescence spectral databases with accompanying
target veterinary drugs and three-antigen modified fluorescent
photophysical data and literature references. The new database
quantum dots towards the binding sites on the surface of
reported here encompasses 177 diverse flavonoids of natural or
immunomagnetic beads. The drug concentration was determined by
synthetic origin: flavanols (e.g., catechin, epigallocatechin),
fluorescence signal of the antigen modified quantum dots on the
flavanones (e.g., hesperidin, naringin), flavanonols (e.g., taxifolin,
magnetic beads surface after magnetic separation. As a result, the
silybin), isoflavones (e.g., daidzein, genistein), flavones (e.g.,
sensor realized the quantitative detection of three veterinary drugs in
diosmin, luteolin), and flavonols (e.g., fisetin, myricetin). The
PBS buffer or chicken breast samples. The limit of detection (LOD)
absorption spectra of 68 flavonoids have been recorded and
in chicken breast sample was 0.09, 0.20, 0.26 ng/mL for ADA, ENR,
absorption coefficients (e) have been measured, whereas 109
TIL, respectively, which are below the maximum allowable level.
absorption spectra have been digitized from the published literature;
The detection time from sampling to result reporting was 45 min.
in all cases, literature references and values for e are included The
Making use of a portable biosensing device, the detection method
compiled database (177 absorption spectral traces) should facilitate
proposed is expected to realize the rapid and in-field monitoring of
qualitative comparisons and quantitative evaluations of diverse
multiple veterinary drugs in food products.
flavonoids particularly in fields encompassing ecology, nutrition,
pharmaceutical sciences, and plant biology. The entire database in

The role of leaf surface pH in controlling the
transformation of nanoscale Cu on plant leaf surfaces
Chaoyi Deng
Nanoparticles of essential elements have been proposed to deliver
micronutrients to enhance plant health and suppress disease, thereby
improving yield. The properties of nanomaterials such as
morphology, size, composition, and surface chemistry have been
shown to influence nanomaterials interaction with plant-soil systems.
But the relationship between the surfacecharge of nanomaterials and
leaf surface pH is still largely unknown. In this study, we developed
an organic-ligand-free synthesis method to prepare positively
charged CuO nanospikes, negatively charged nanospikes, and
negatively charged nanosheets with exposed (001) crystal phases.
XPS shows that the negative charge correlates to increased surface
concentration of O on the nanoparticle surface, and relatively high
Cu concentrations are observed on the positively charged
nanoparticle surface. The synthesized nanoparticles were used to
treat Fusarium oxysporum in watermelon plants ( Citrullus lanatus ).
We hypothesize that the negatively charged nanoparticles will
significantly reduce the disease progression and increase biomass,
compared to the control and positively charged nanoparticles.
However, we hypothesize that the extent of this process is subject to
leaf pH, which directly impacts particle dissolution at this important
biointerface. We are currently developing two methods to measure
leaf surface pH; direct measurement with a custom designed pH
probe and a modified atomic force microscopy approach. We will
correlate those measurements with particle transformation on the
leaf. Additional endpoints of interest in the study include elemental
analysis of the plant tissues, disease progression, photosynthetic
pigments, and enzyme activity determination. To understand the
intermolecular interactions between the plant leaf system and the
transformation of nanoscale micronutrients will enable design of
materials with optimal success nano-enabled agriculture.
Insoluble bound phenolics and the potential
beneficial activities of tomato seeds
Li Yanfang
Tomato seeds are waste products of tomato processing, and they are
rich in phenolic compounds. The chemical profiles of insoluble
bound phenolic compounds in tomato seeds were analyzed using
ultra-high-performance liquid chromatography-high resolution mass
spectrometry (UHPLC-HRMS). Total phenolic content, free radical
scavenging properties, as well as anti-proliferation effects against
human colorectal carcinoma cell line (HTC-116) were also
investigated. A total of 10 compounds were tentatively identified.
Total phenolic content and free radical scavenging activities against
ABTS cation, DPPH and peroxide radicals of insoluble bound
fraction of tomato seeds were 4.66 mg Gallic acid equivalent
(GAE)/g, 18.43, 4.25 and 176.51 Âµmole Trolox equivalent (TE)/g,
respectively. Moreover, insoluble bound fraction of tomato seeds
could dose dependently inhibit the proliferation of HCT-116 cell line
at a concentration of 25 Î_g extracts/mL or higher. The results
suggests that release of bound phenolics can promote the application
of tomato seeds in dietary supplements and functional foods.
Anti-osteoclastogenesis activity analysis of diatom
polysaccharides produced by a semicontinuous photobioreactor
system
Su-Yuan Lai
Sulfated polysaccharides in marine algae exhibit many health
beneficial nutraceutical effects such as antioxidant, anticoagulant, and
antitumor activities. A semi-continuous system was employed to
cultivate the diatom Halamphora sp. (AQ4). Five different cultivation
conditions are performed according to different harvesting volumes (2,
3 and 4 L) and with different Na 2 CO 3 content (2 and 10 mMs). The
results show that reducing the harvesting volume can increase the

polysaccharide content, while increasing the amount of Na 2 CO 3 can
increase the cell density. The cell mass concentration can reach 1.2831
g/L and the polysaccharide content can reach 29.1685 mg/g.
Furthermore, the addition of Na 2 CO 3 can rise in the cell density but
reduce the polysaccharides content. However, it has changed the
proportion of polysaccharides. This result can be used as a reference
for physiology control of diatom function in the future.
Polysaccharides were extracted by ultrasonic-assisted extraction with
warm water. Following DEAE Sepharose anion-exchange
chromatography, four polysaccharides were eluated at 0, 0.1, 0.5, 1.0
M NaCl concentration (PK0-PK3). The component and FT-IR
analysis show that the uronic acid content of AQ4 polysaccharides is
0-15%, the sulfated content is 0-8%, and the molecular weight is
11.87-6.91Ã—10 3 kDa. Osteoclast plays a key role in the
pathogenesis of osteoporosis.
Vermicompost: A potential amendment to improve soil health
and reduce GHG in agricultural systems
Veronica Suarez Romero
Vermicomposting offers important benefits for agriculture. The
purpose of our research is to quantify how vermicompost application
affects soil health and greenhouse gas emissions from soils in a
walnut orchard and annual crops in Yolo County, California.
Integrating vermicompost into standard agricultural practices has a
high potential to improve soil health, mitigate climate change, and
sustainably increase harvestable yield of crops. Vermicompost is
nutrient-enriched, it benefits the microbial community, promotes
plant growth, supports soil carbon sequestration, and suppresses soil
and plant disease. As California moves to divert organic waste from
landfills, vermicompost represents a competitive alternative soil
amendment to green and food waste compost. Our aim is to develop
guidelines for using vermicompost as a soil C and N amendment and
could facilitate the development of vermicompost production in
California to diversify soil amendment products available to
agriculture.
Effect of torrefied spent coffee grounds on the thermal properties
of PBAT based biocomposites
Youngsan Kim
Spent coffee grounds (SCG) are a significant lignocellulosic waste
product of the coffee industry. SCG were torrefied to improve
hydrophobicity, moisture content, and stability for use as a biofiller
in biodegradable polymers. Generally, the torrefaction proceeds at
200-300 C. Torrefied SCG can be used without a compatibilizer as a
biofiller for biodegradable poly(butylene adipate-co-terephthalate)
(PBAT). In this study, biocomposites were prepared by adding 0 ~ 40
wt% untreated SCG and torrefied SCG to PBAT and the effect of
torrefied SCG was to be studied. The torrefaction was carried out at
250, 270 and 300 C and the appropriate temperature was selected by
using fourier-transform infrared spectroscopy (FT-IR). As SCG was
added, the effects of thermal properties of PBAT based
biocomposites were analyzed by differential scanning calorimeter
(DSC) and thermogravimetric analysis (TGA). According to DSC
analysis, the glass transition temperature (T g ) of the biocomposites
with untreated SCG and torrefied SCG added to neat PBAT
decreased by 5.6 and 4.9 C, respectively, compared with neat PBAT.
The melting temperature (T m ) increased slightly when untreated
SCG and torrefied SCG were added and the crystallization
temperature (T c ) increased by 40.2 and 32.2 C, individually. As a
result of TGA analysis, it was confirmed that both onset temperature
(T onset ) and max degradation temperature (T max ) decreased when
untreated SCG and torrefied SCG were added to neat PBAT. In the
derivative thermogravimetry (DTG) curve, the two peaks were
identified in the neat SCG whereas one peak was identified when

torrefied SCG was added. Accordingly, it can be seen that the
addition of torrefied SCG has high thermal stability.
Cellulose nanocrystals for starter plant plugs
Alireza Abbasi
With the increased interest in urban farming, starter plant plugs are
popularly used, especially for aeroponics, hydroponics, and
aquaponics. Water needs to be added appropriately so that seeds can
germinate in the starter plant plugs. Climate change studies, on the
other hand, have documented clear warming trends globally, which
will ultimately result in higher surface temperatures. It is expected
that higher surface temperatures will lead to increased
evapotranspiration, deteriorating the capacity of agricultural soils for
holding water and nutrients, especially in arid and semiarid areas
where evaporation and evapotranspiration are more grievous. Starter
plant plugs will face the same challenge and will need to be watered
more frequently. Cellulose nanocrystals (CNCs) have the capacity to
extract moisture from the atmosphere and can therefore obviate the
water need for starter plant plugs. The use of CNCs depends largely
on their source, composition, crystal and pore structure, and
preparation or fabrication processes. CNCs can be isolated from
agricultural waste by chemical or mechanical induction to remove the
amorphous regions. For this research, we used cryocrushing and
enzymatic hydrolysis to extract cellulose and CNCs, respectively.
The crystallite size and crystallinity of the resulting CNCs were
characterized by using wide-angle and small-angle X-ray scattering,
and a Bruker NanoSTAR system equipped with an Incoatec
microfocus X-ray source (IÎ¼S) at 45 kV and 650 Î¼A. The dynamic
vapor sorption (DVS) method was then used to examine the CNCs
water-vapor-extraction capability. Finally, the CNCs were
incorporated int
2018-2019 Survey of dioxin and dioxin-like compounds in the
U.S. domestic meat, poultry, and Siluriformes fish supply
Cristian Ochoa
Dioxin and dioxin-like compounds (DLCs) are persistent
environmental pollutants formed as byproducts of combustion and
manufacturing processes. Every 5 years the U.S. Department of
Agriculture conducts a survey of domestic meat to characterize the
presence of dioxin in the food supply. Fat samples of steers/heifers,
dairy cows, swine, young chicken, and young turkey, liver samples
from dairy cows and steers/heifers, and Siluriformes fish fillets were
collected from federally inspected slaughter facilities between
October 2018 through September 2019 and analyzed for DLC
concentration. The median sum toxic equivalents (sumTEQs), when
nd = Â_ LOD, for steers/heifers, dairy cows, swine, young chicken,
young turkey, and Siluriformes fish were 0.48 (liver = 5.8), 0.38
(liver = 3.6), 0.08, 0.07, 0.21, and 0.62 pg TEQ/g sample,
respectively. When compared to the previous survey (2012-2013),
the 20182019 survey depicts a 26.3% increase in median dioxin
contamination in steers/heifers, a 20% decrease in swine, and a
statistically significant 30% decrease for both young chickens and
turkeys. Dairy cows were found to have lower median sum-TEQs
than steers/heifers while Siluriformes fish had the highest values,
warranting future investigation. The percentages of samples that
tested positive for DLCs was 99% for steers/heifers, 6% for dairy
cows, 82% for swine, 71% for young chickens, 91% for young
turkeys, and 100% for Siluriformes fish . The minor chemical
constituent patterns for the high concentration steers/heifers and
swine samples observed suggest that pentachlorophenol treated wood
fences continues to contribute to DLC exposure. Further
investigation is warranted to understand the increase in dioxin
concentrations in steers/heifers.
Challenge for the innovative technologies for the flame retardant
textiles

SeChin Chang
In this presentation, innovative approaches for preparation of flame
retardant fabrics were obtained by utilizing microencapsulation,
layer-by-layer, supercritical carbon dioxide, and microwave with
minimum amount of co-solvent. Our attempts at flame retardant
cotton fabrics treated with low cost inorganic formulations or a novel
environmentally friendly phosphorusnitrogen containing small
molecules in scCO2 and microwave were done successfully.
Furthermore, the flame retardant fabrics have been prepared by the
layer-by-layer method of branched polymer containing phosphorusnitrogen, clay, and inorganic formulations on cotton fabric. The
evidence of flame retardant chemical penetrations or surface
modification of cotton fabrics were confirmed by the Fourier transfer
infrared spectroscopy (FT-IR), elemental analysis (EA) and scanning
electron microscope (SEM), and the treated cotton fabrics were
evaluated flammability tests such as 45 degree angle (clothing
textiles test -- ASTM D1230-01; 16 CFR 1610) and vertical (ASTM
D6413-08; 16 CFR 1615, 1616). In addition to the thermal properties
of desired products will discuss by thermogravimetric analysis
(TGA) and micro-scale combustion calorimeter (MCC).
Physicochemical properties of low-cost solar pyrolysis biochar
Simeng Li
Many recent field studies of biochar have demonstrated the great
potential of this renwable material for soil amendment and
greenhouse gas emission mitigation. However, the wide application
of biochar as a commercial product is still curbed by its expensive
sale price due to the high cost of production, especially as a result of
the high energy demand in conventional pyrolysis process. In this
study, a bench-scale low-cost solar pyrolysis apparatus has been
developed to produce biochar via concentrated solar radiation. The
resulted biochar was characterized for its physicochemical properties
such as specific surface area, pore characteristics, surface functional
groups, and water/nutrient retention. A techno-economic analysis
was conducted to compare the cost-effectiveness of solar biochar
with that of conventional biochar that are currently available on the
market. The results indicate that solar biochar produced in this study
is likely to reduce the cost of production by up to nearly 60% while
maintaining similar physicochemical properties that can benefit soil
fertility and climate change resilience. Scaled-up apparatus will be
constructed for further discussion.
Determination of target nutritional elements in a market basket
of eight types of commercial plant-based milk alternatives using
inductively coupled plasma mass spectrometry (ICP-MS)
Benjamin Redan
There has been a notable increase in the number of plant-based milk
alternatives (PBMAs) on the market, but there is limited publicly
available information on the levels of micronutrients in these
products. We performed a market basket analysis of eight types of
commercial PBMAs from the U.S. for target nutritional elements
(i.e., magnesium, phosphorous, zinc, and selenium) to determine the
levels and their variability between product types and brands. The
PBMA types selected for analysis were almond, cashew, coconut,
hemp, oat, pea, rice, and soy (2-3 brands per PBMA type), for a total
of 85 samples. Each sample was subjected to microwave-assisted
acid digestion before subsequent analysis for 24 Mg, 31 P, 66 Zn,
and 78 Se using inductively coupled plasmamass spectrometry (ICPMS). ANOVA followed by pairwise mean comparisons using the
TukeyKramer post-hoc correction was used to assess statistical
differences across PBMA types and brands. The results indicated that
pea PBMAs contained the highest mean concentrations of
phosphorous, zinc, and selenium (mean=170 mg phosphorous/100 g;
360 Âµg zinc/100 g; 4.43 Âµg selenium/100 g). Soy PBMAs
contained the highest mean magnesium content (mean=16.1 mg/100
g). The percent variability in the levels of the elements across brands

was high for several PBMA types. For instance, the %CV of zinc in
pea PBMAs was 53.8%. These results indicate that certain PBMAs
can be a source of magnesium, phosphorous, zinc, and selenium, but
that differences across PBMA types and potential variability within a
PBMA type should be taken into account when considering their
nutritional value.

Headspace GC. So when this project came across our bench with its
stinky (therefore volatile) analytes and nasty (therefore complex)
matrix, it really begged for headspace GC! SCFA s may be indicators
of serious gastrointestinal disorders such as colorectal cancer and
celiac disease. However, measuring SCFA s is not simple. The
current methods require lengthy sample preparation procedures
including sample lyophilization, extraction with buffer, liquid-liquid
Comparison of physicochemical properties of starch made from
extraction into ether, and then injection onto a GC-FID. Each step is
Manihot esculenta (cassava) and Ipomoaea batatas (sweet
accompanied by sample loss and contamination. Our lab has
potato)
previously developed an improved method that requires just the
Oluwayemi Onawumi, Rukayat Tirimisiyu
single step of buffer extraction before GC analysis. This was
Among the tropical tuber crop, sweet potato comes next to cassava in accomplished by taking advantage of pressure pulsed injection in
starch content. More than 80% of the world uses cassava starch
order to keep the water injection from overloading the liner. The
compare to sweet potato starch. There are different varieties of
resultant method was significantly faster, more precise and more
cassava and sweet potato. There ae white and yellow sweet potato,
sensitive than previous published methods. This latest method will
while cassava have varieties such as paraiba, mineirinha, parmada,
skip all sample preparation and manipulation by introducing the fresh
amarelinh and many more. The aim of this work is to determine the fecal samples directly into headspace vials, thus allowing the direct
differences in the physicochemical properties of starch made from
analysis of the volatile components of the sample, with no matrix
sweet potato and cassava tubers. Starches were made from cassavas
effects, no sample loss, no contamination and no sample changes.
and sweet potatoes using the materials in the right proportion. The
These new improvements to sample preparation and analysis of
following parameters were determined using standard methods;
human fecal samples will allow medical researchers to analyze more
colour, odour, solubility, taste, pH, water absorption, swelling power, samples with greater sensitivity and precision while reducing the
amylose, amylopectin, paste clarity and gelatinization. Proximate
amount of time the analyst has to spend with the malodorous
analysis was also carried out for the two starches. The result for the
samples!
proximate analysis for cassava and sweet potato respectively were
crude protein 3.50 and 2.63, ash content 1.00 and 1.00, crude fibre
Amylose coated hollow silica particle for oral delivery of
2.10 and 2.00, moisture content 14.10 and12.20 and crude fat 2.4 and antioxidants to the lower part of gastrointestinal tract
3.6. The physicochemical parameters were also discussed. This result Sumin Kwon
shows that both cassava and potato starches have good nutritive and
Sinigrin (SNG) and curcumin(CCM) have been known to provide a
their physicochemical properties are comparable with slight
range of health benefits, such as anti-cancer, anti-inflammatory, and
significant difference. Therefore the use of cassava and sweet potato antioxidant activities. However, the use of these compounds is
starch are recommended in food, textiles, paper and medicine
limited due to their poor stability and bioavailability. For instance,
depending on the intended uses.
SNG is prone to decomposition in acidic gastric environment before
reaching to the lower part of intestine where SNG could be absorbed
Optimization of an advanced glycation end-products assay using and exerts its biological functions. On the other hand, CCM is
a microtiter plate
reported to be poorly absorbed in the gastrointestinal tract due to its
AgustÃ–n VÃ–quez-RodrÃ–guez
low solubility. Therefore, an effective carrier system that can deliver
Diabetes, a chronic health condition affecting more than 10% of the
SNG and CCM to the target site without losing its activity is needed.
US population, is also the seventh leading cause of death with more
In this study, we prepared hollow silica particles (HSP) sized to
than 87.000 deaths per year in the US alone. The most common
around 100nm, of which its surface was coated with amylose
diabetes is type 2, in which the pancreas does not produce enough
(AM@HSP) for oral delivery of SNG and CCM. The hollow
insulin to regulate excess glucose in blood. Anti-diabetic activity can structure of HSP provided a huge reservoir that could encapsulate
be screened based on the detection of advanced glycation endlarge amounts of active ingredients. The amylose coating on the
products (AGEs), i.e., the result of a glycation reaction of proteins
surface of HSP was found to control the release rate of encapsulated
(e.g., BSA) or lipids. This reaction generates fluorescent products,
SNG and CCM as well as turning the surface of HSP biocompatible.
whereas their production is inhibited when potentially active
The bioavailability of encapsulated compounds could be enhanced by
substances are added. Miniaturized assay methods can be performed incorporating chitosan to the surface of AM@HSP, which increases
in microtiter plates to provide faster outcomes and to require less
the retention time of the carrier in the lower part of the intestine. The
materials compared to conventional methods, thus decreasing assay
physicochemical characteristics of AM@HSP were analyzed with
cost. Herein, we report the optimization of a miniaturized assay using dynamic light scattering (DLS), transmission electron microscopy
a microtiter plate for the detection of AGEs and their inhibition by
(TEM), scanning electron microscopy (SEM), fourier transform
potentially active plant metabolites. The assay was modified to use
infrared spectroscopy(FTIR) and X-ray diffraction(XRD). The
ribose instead of glucose given its higher reactivity. Optimized assay encapsulation efficiency of SNG and CCM were 74.0% and 33.3%,
conditions, including maximum sensitivity (signal/blank ratio),
respectively, whereas, total drug loading capacity was 22.0%.
incubation time, and sensitivity to common laboratory solvents will
Furthermore, the released profile indicates that 80% of SNG and
be presented. The assay was used to evaluate inhibitory activity of
CCM were released over 10h in simulated intestinal fluid(SIF),
several extracts obtained from Costa Rican plants, in which various
whereas the release of SNG and CCM in simulated gastric fluid
levels of inhibition were observed.
(SGF) was negligible. The stability of encapsulated SNG and CCM
against environmental stresses, such as photodegradation and
Determination of short chain fatty acids by headspace-GC-FID in chemical oxidation, was significantly enhanced upon encapsulation
human fecal samples: Stinky day in the life of an analytical
in AM@HSP. These results suggest that the starch based carrier
chemist!
system proposed in this study would be effective in delivering
Lee Polite
bioactive compounds that are vulnerable to highly acidic
Headspace GC is ideally suited for the determination of volatile
environment to the lower part of gastrointestinal tract.
compounds in a non-volatile matrix. The more volatile the
compounds and the more complex the matrix, the better the match for

Selenium bioaccessibility and protein-bound Se distribution in
Se-enriched oyster mushrooms
Aline Oliveira
Food fortification/enrichment has been recommended to balance and
ensure healthy feeding, as well as to raise the population's life
quality, reducing disease rates and public health expenditures.
Strategies aimed at enriching food aggregates economic and
nutritional value. In this scenario, mushrooms enrichment is
particularly noteworthy from a nutritional point of view and should
be highlighted. Mushrooms are hyperaccumulating organisms and
they can accumulate essential elements, such as Se, in their fruiting
bodies, absorbing nutrients from the substrate used as a growth
medium. Therefore, in this study the Se uptake and accumulation in
white ( Pleurotus ostreatus ) and pink ( Pleurotus djamor ) oyster
mushrooms grown on organic substrate based on sugarcane bagasse
supplemented with different concentrations of Se(IV) and Se(VI)
were investigated, as well as the Se bioaccessibility and Seproteins
distribution by in vitro gastrointestinal digestion and SEC-UV-ICPMS, respectively. The most significant changes in morphology were
observed in white oyster mushrooms supplemented with Se(VI). It
was found that the pink oyster mushroom has greater potential to
uptake and accumulate Se, mainly grown on Se(IV)-supplemented
substrate, in which the accumulated Se mass was up to 67% higher
than in white oyster mushrooms. After in vitro simulated
gastrointestinal digestion, it was seen that Se absorbed from the
substrate by mushrooms was highly bioaccessible (&gt;94%). The
Se(IV) supplementation resulted in a Se bioaccessible fraction mainly
associated with low molecular weight entities (&lt;17 kDa) in white
oyster (74%) and pink oyster (68%) mushrooms, compared to Se(VI)
supplementation, corresponding to 68 and 47% in white and pink
oyster mushrooms, respectively. Lastly, despite pink oyster
mushroom being an exotic species and less consumed by the world
population, the present study supported that it is a good candidate to
produce functional foods.
HILIC determination of creatinine, ascorbic and uric acid in
citrus fruits, pharmaceutical formulations and human fluids
Yuegang Zuo
Ascorbic acid (VC) is a natural antioxidant and plays an important
role in various physiological processes such as defense against
cellular oxidation, quenching of free radicals, and prevention of
cardiovascular disease and cancer. Several studies have also shown
that vitamin C can significantly reduce the concentration of uric acid
in blood by enhancing excretion of uric acid, a main compound
associated with gouty arthritis. Thus it is important to simultaneously
determine VC, uric acid and a biomarker creatinine in human fluid
samples. Many analytical methods such as spectrophotometry,
voltammetry, GC, CE, and HPLC have been developed for the
determination of these analytes in human fluids. Due to the complex
matrices with numerous nonspecific interferences for the
determination in biological samples by other techniques, HPLC has
gained popularity. As VC, uric acid and creatinine all are very polar
small compound, it is difficult to be retained in conventional RPHPLC and separated from void volume. A rapid and sensitive
hydrophilic interaction chromatography (HILIC) method has been
developed here for the determination of VC, uric acid and creatinine
simultaneously in fruit juices, VC pills and human fluids. Human
fluid samples were deproteinated in the HILIC mobile phase, and
then centrifuged, filtered, and separated on a Waters Spherisoro
S 5 NH 2 column fitted with a C18 guard column using an isocratic
elution program consisting of a 50% acetonitrile and 50% aqueous
phosphate buffer solution. The UV detection was made at the
wavelength of 205 nm. Three analytes had a good retention on the
amino column and were well separated from other components in
human fluid samples. The developed HILIC technique has been

successfully applied to examine the absorption and metabolism of
VC in human fluids and VC induced uricosuria.
Colorimetric detection of Escherichia coli O157:H7 by using
magnetophoresis and iron oxide nanocatalyst
Jiwon Park
Escherichia coli O157:H7 ( E.coli O157:H7) is a common pathogen
that causes millions of foodborne diseases worldwide every year and
can be fatal even at low concentrations. Thus, it is important to
determine the contamination in real food on its early state. However,
several food matrices such as fats and proteins found in sausage can
interfere with the separation and early diagnosis of food poisoning
bacteria. Herein, we report a sensitive and rapid colorimetric
immunoassay of E.coli O157:H7 in sausage by employing
magnetophoresis and nanozyme-based color development, that uses
dextrin-coated iron oxide nanoparticle whose dispersity was greatly
enhanced by (2,2,6,6-Tetramethylpiperidin-1-yl)oxyl (TEMPO) and
functionalizing its surface with a specific antibodies (immunoDex@IONPs). Nylon-flocked swabbing was employed to recover the
bacteria present on the surface of the sausage through electrostatic
interaction, followed by twirling to viscous solution whose viscosity
was optimized with hyaluronic acid (HA). Upon addition of immunoDex@IONPs, viscous HA solution become the magnetophoresis
medium to separate bacteria@immunoDex@IONPs complexes from
free immuno-Dex@IONPs. A large complex of
bacteria@immunoDex@IONPs that were formed in the presence of
target bacteria were shown to have significantly enhanced mobility
upon the application of external magnetic field. The concentration of
target bacteria was determined by the intensity of color generated by
the peroxidase-like activity of IONPs and substrates, hydrogen
peroxide
(H 2 O 2 ) and 3,3`,5,5`- tetramethybenzidine (TMB). The limit of
detection (LOD) for E. coli O157:H7 was determined to be as low
as single digit level in sausage sample. The great sensitivity of this
system for detecting E.coli O157:H7 is due to the high capture
efficiency of nylon flocked swab from the complex food matrices and
the specific signal amplification through the catalytic activity of
Dex@IONPs.
Fabrication of plastic bags from potato starch:
Process and mechanical properties
Riya Singh
Background Starch-based plastics can replace fossil-based plastics in
the production of one-time-use items such as plastic bags. However,
the production of plastic film from starch is challenged by the
formation of bubbles and uneven drying patterns, which decrease the
strength and flexibility of the film. Purpose The objective of this
research is to understand the cause of film imperfections in potato
starch-based plastic (PSBP) and develop a processing protocol for the
production of PSBP bags. Methods PSBP films are prepared by
mixing potato starch (5.0 g), acetic acid (1.5 g), glycerin (1.5 g), and
distilled water (100.0 g) at a temperature of 60 to 65 C for 2 to 4
minutes. Two methods for eliminating bubbles are studied: film
drying under a vacuum desiccator pump (30 minutes to 24 hours) and
centrifuging before drying (30, 120, and 300 seconds). Tensile
strength and elongation at yield were measured according to the
ASTM (American Society of Testing and Materials) standard D882.
Results Contact angle testing to determine the surface tension of the
ingredients in various combinations demonstrated use of a plasticizer
and initiator together significantly increased hydrophobicity. The use
of the vacuum desiccator pump was effective at reducing bubble
formation but did not fully eliminate it. Centrifuging before drying
for 120 seconds or more successfully produced a bubble-free film. To
fabricate substantially large films, the plastic was dried over a flat
metal surface coated with Teflon (polytetrafluoroethylene) for 24
hours at room temperature and natural air convection. This slow

drying method produced film without uneven drying patterns. The
edges of the drying platform were covered with a thin layer of
coconut oil to reduce warping and cracking. The resulting film had a
tensile strength of 1.57 MPa (SD = 0.24), percent of elongation at
yield of 80.0% (SD = 33.0%), and a density of 1.53 g/cm3 (SD =
0.047). Plastic bags were successfully produced by ironing the edges
at 165 C for 3 seconds.

Poly(butylene sebacate-co-terephthalate) (PBSeT), a novel
biodegradable polymer has been studied as a new biodegradable
polymer because of the advangtages of high biodegradability and
replacing petroleum-based materials. However, PBSeT has the
disadvantages of relatively low thermal and mechanical properties.
Solid state polymerization (SSP) is an effective method for
increasing properties of semi crystalline polymer. The SSP has
normally advanced between the glass transition temperature and
Printable freshness colorimetric indicator prepared with
melting temperatures of polymers. The reason for setting the SSP
cellulose nanocrystal-silver nanoparticles for intelligent food
process temperature is that the reaction initiates in the amorphous
packaging
area with end group reactions and by-products are released
SeongYoung Kwon
sequentially from the crystalline region. In this study, PBSeT was
Intelligent packaging uses a smart tag or device that can sense and
synthesized with sebacic acid and dimethyl terephtalate (DMT), and
record the food quality directly or the environment change around the using titanium butoxide (TBT) as a catalyst and SSP was coordinated
packaging during transportation and storage. It provides relevant
to improve the properites of PBSeT. The melting temperature and the
information to consumers for improvement of shelf life, taste, color,
glass transition temperature of synthesized PBSeT as a control was
texture, or flavor. In this study, a novel colorimetric freshness
94.1 C and -39.3 C each. Through the thermal properties of PBSeT,
indicator was designed and fabricated with cellulose nanocrystalthe SSP process was carried out in a vacuum at 90 C for 3, 5, 12 and
silver nanoparticles (CNC-AgNP) obtained from the hydrothermal
24 hours. The thermal properties of samples taken by SSP were
green synthesis. A smart ink for a commercial inkjet printer was
examined by differantial scanning calorimetery (DSC) and
prepared by modification of the CNC-AgNP solution and
thermogravimetric analysis (TGA). The melting temperature of
successfully printed on a label with pale yellow color. The sensing
PBSeT was increased from 94 C. to 95.7 C, while the glass transition
performance of as-prepared printed label was evaluated with the
temperature of PBSeT was not changed considerably. The thermal
fresh chicken breast at room temperature. The label sensitively
stability of PBSeT after SSP has no significant changes. Mechanical
reacted with the spoilage gas caused by the meat deterioration, as a
properties indicated that tensile strength of PBSeT was increased as
result color was completely extinct. It was determined that a
the SSP time increases, and in particular, the sample that progress
localized surface plasmon resonance of AgNP, which is the main
SSP for 24 hours showed the highest value of tensile strength and
factor for the optical properties, is changed through the surface
increased by 13% compared to the control. The elongation at break of
chemical reaction of AgNP by hydrogen sulfide (H 2 S) presented in PBSeT was showed a tendency to increase with the time of SSP to
the spoilage gas. The label with CNC-AgNP composite ink was
788.4%. As a result, the SSP process achieved an increase of thermal
found to be effective as a colorimetric freshness indicator for all fresh properties and mechanical properties of PBSeT. It was envisaged that
foods generating H 2 S during decay.
properties of biodegradable PBSeT could be improved by SSP.
Degradation of bioplastics in agricultural soils using
biosolarization
Shruti Parikh
While the usage of biodegradable plastics (bioplastics) can serve as
an alternative to traditional polyethylene in agriculture, these
products are designed to meet degradability standards in industrial
composters, rather than agricultural soils. To prevent the
accumulation of plastic residue from partially deconstructed
agricultural films, it is imperative to create conditions that stimulate
the deconstruction and mineralization of these bioplastics. The
degradation of bioplastics occurs through a series of oxidation and
hydrolysis steps by the metabolism or enzyme secretion of
microorganisms, particularly bacteria and fungi. Environmental
conditions such as temperature, acidity, and UV can help make the
substrate easier for the organisms to degrade. Biosolarization is a
biological control technique that utilizes plastic mulch film to trap
solar radiation to heat soil, and organic amendments as a source of
microbial inoculum. As microbial respiration increases, the available
oxygen is depleted, turning the system anaerobic. This induces
fermentative organic acid production, lowering the soil pH. Once the
film is removed, the environment once again becomes aerobic. We
hypothesize that the environmental conditions created by
biosolarization will pre-treat the bioplastic and select for microbial
communities capable of utilizing the bioplastic substrate, thereby
enhancing the magnitude of degradation. Preliminary results suggest
that the bioplastic mulch film undergoes visible changes after
biosolarization treatment. CO 2 evolution and fourier transform
infrared spectroscopy were used to track bioplastic degradation.
Solid state polymerization of biodegradable poly(Butylene
Sebacate-Co-terephthalate): Influence of progress duration
Dae Gyu Lim

General Posters - Virtual/ZoomChemical methods to determine effect of gamma irradiation on a
nucleating agent at irradiation doses applicable for fresh produce
Mary Dawn Celiz
Food irradiation can reduce the number of food-borne pathogens and
spoilage organisms. This technology is allowed in the US for several
food commodities. For example, spinach and lettuce can be irradiated
up to 4 kGy to control food-borne pathogens and extend shelf life.
However, current food packaging of these types of fresh produce are
not approved for irradiation. Safety evaluation of the food packaging
when exposed to radiation treatment is needed. Polymer additives in
the food packaging may react when irradiated to produce radiolysis
products. We investigated the effect of gamma irradiation on a
nucleating agent, aluminum, hydroxybis[2,4,8,10-tetrakis(1,1dimethylethyl)-6-hydroxy-12H-dibenzo [d,g][1,3,2]dioxaphosphocin
6-oxidato]- (CAS Reg. No. 151841-65-5), when irradiated in a
polypropylene resin at doses up to 20 kGy. Accelerated solvent
extraction was used to extract the polymer additive from the resin.
The extracts were analyzed by LC-MS/MS and LC-PDA. Solid-state
NMR of the irradiated resin was also used to determine structural
changes. We did not observe significant changes between the nonirradiated and irradiated resin. Hence, this nucleating agent can
potentially be used in irradiated food packaging.
Evaluation de l'activite antioxydante des extraits de saponines
dans le marrubiumvulgare l
Abdellatif Amnay
OBJECTIVE This study is interested in the evaluation of the
antioxidant activity of the saponins extracted from the plant
Marrubium Vulgare L. METHODOLOGY The saponins extracted
was evaluated with three different methods: maceration after
dilapidation D, soxhlet apparatus S and maceration E. The

antioxidant activity was carried out with two methods: Ferric
reducing antioxidant power FRAP and Phosphomolybdene PPM.
RESULTS The three methods present a yield of total saponins equal
to 9.85%, 6.12% and 2.84% for the S extract, E extract and D extract
respectively. The FRAP test showed a significant antioxidant
capacity. Especially in the E extract which occupies the first place
with a value of 2220.8 AAE/1g MS, in comparison with the ascorbic
acid of 1000.2 AAE/1g DM for the concentration of 0.5mg/ml. The
PPM test showed that all the saponins extracts present a higher
activity than ascorbic acid, notably of the E extract which occupies
the first place with a value of 15808.8 AAE/1g DM, comparison with
the ascorbic acid of 1288.5 AAE/1g DM for the concentration of
0.1mg/ml. NB: AAE/1g DM = Ascorbic Acid Equivalent per 1 gram
of Dry Matter. CONCLUSION This study showed the interest of the
plant
Marrubium vulgare L. as a potential source of new biologically
natural substances activity.

found that the ideal molasses for use in animal feed must have a
concentration greater than 50% of reducing sugars, as well as a low
brix, which implies a low concentration of sucrose.

Charactarization of brazilian sugarcane molasses: Applications
in ruminant feeding
Arthur Rodrigues
Brazil is the largest producer of sugarcane in the world, producing
approximately 720 million tons, which corresponds to 40% of the
crop worldwide. A large part of this crop is destined for the
production of sugar, which generates, among other by-products,
molasses, which despite being a by-product, sugarcane molasses is
rich in proteins, calcium, iron, magnesium and potassium, causing
this residue to have a wide applicability as a fertilizer and food
supplement. Due to its excellent nutritional value and high
palatability, molasses has been widely used in animal feed,
generating improvements in meat and milk production, although it is
not a standardized product. In order to obtain a standardization of
molasses, tests were carried out on moisture, brix, acidity, reducing
sugars, total reducing sugars, polarimetry and starch content of the
sample, in order to obtain quality parameters for the production of
molasses, as well as how to optimize sugar production at the mill.
Based on previous studies and on the results of experiments, it was

Cross-serological reaction of peanut and tree nut allergic IgE to
glandless cottonseed proteins
Christopher Mattison
Food allergy is a potentially life-threatening health concern caused
by immunoglobulin E (IgE) antibodies that mistakenly recognize
normally harmless food proteins as threats. Very small amounts of
allergy-causing foods can trigger symptoms including hives, swollen
airways, or anaphylaxis. Food allergies affect 8% of children and 4%
of adults in the United States, and food allergy incidence appears to
be increasing worldwide. Peanuts and tree nuts are among a group of
eight foods that commonly cause food allergy, and several peanut
and tree nut seed storage proteins act as allergens. There is
enthusiasm that glandless cottonseed, lacking the toxic phenolic
compound gossypol, could be used for feed and food applications
because it is a good source of fiber, oil, and protein. However, seed
storage proteins in cottonseed can be similar in amino acid sequence
and structure to allergens from peanuts and tree nuts. To assess the
potential allergen risk for human food applications, glandless
cottonseed protein extract was evaluated for binding by IgE from

Improved hepatic thiol redox balance as a prominent metabolic
event associated with the growth-promoting effects of phenolic
extracts from rice husk and corn pericarp in Nile tilapia
Aulia Kanwal
Rice husk (RH) and corn pericarp (CP) are common agricultural
byproducts rich in phenolic antioxidants, including hydroxycinnamic
acids (HCAs). Previous studies have shown that HCAs, such as
ferulic acid (FA) and p-coumaric acid (CA), and HCA-rich extracts
from agricultural byproducts improve growth and health in
aquaculture, but the metabolic events underlying these beneficial
effects were not well defined. In this study, a CA-rich extract from
RH and a FArich CP extracts were prepared by ethanol refluxing and
alkali-based lignin hydrolysis, respectively, and further characterized
by the LC-MS and antioxidant analyses. Their metabolic effects were
Use of pectin in the therapy of ulcer colitis. Clinical and
examined by feeding 6 groups of Nile tilapia ( Oreochromis niloticus
endoscopic assessment
) fingerlings (17/group) for 43 days using the feeds containing no
Abdusamad Dustov
supplement (control), 100 ppm of p-coumaric acid (CA100), 100
Ulcerative colitis (UC) occupies one of the top places in the structure ppm of ferulic acid (FA100), RH extract equivalent to 100 ppm of p
of gastrointestinal tract diseases. In recent years, there has been an
-coumaric acid (RH100), CP extracts equivalent to 100 ppm and 200
upward trend in the incidence and prevalence of UC worldwide. The ppm of ferulic acid (CP100 and CP200), respectively. Growth
etiology of the disease remains unknown, and the pathogenesis is not performance, including weight and length, was monitored on day 0,
well understood. This leads to further study of the etiology and
10, 20, 31, and 42 of the feeding, and the liver samples were
pathogenesis of UC, improvement of treatment methods. The study
harvested after the sacrifice on day 43. No significant differences in
included 25 patients with UC and with lesions of the left colon in the growth were observed between the control and 5 other treatments on
acute phase. The average age of the patients was 43.2 Â± 12.3 years. day 10 and 20 of feeding. On day 31, RH100, CP100, and CP200
All patients underwent colonoscopy and histological examination of increased body weight (in percentage of day 0 body weight) while
the colon mucosa. The patients were divided into two groups: the
only CP100 increased length in comparison with the control. On day
first group received the usual treatment (mesalamine, ciprofloxacin,
42, RH100, CP100, and CP200 increased both body weight and
and prednisone) and a general diet, while in the second group,
length while CA100 decreased body weight. Targeted metabolite
additionally a pectin solution as part of the diet. Patients of group 2
analysis showed that only CP100 increased hepatic glutathione level
(15 patients) received 400 ml of apple pectin two times a day for four while CA100 decreased it. Untargeted metabolomics analysis
weeks; they followed the diet, as in the first group. In the vast
revealed a clear separation of RH100, CP100, and CP200 groups
majority of patients, there was a violation of the frequency of bowel
from the control, CA100, and FA100 groups in a principal
movements, which ranged from 4 - 5 to 15 - 18 times a day. All
components analysis (PCA) model, which is contributed by the lower
patients had pain syndrome, while cramping prevailed in 52%, less
levels of cystine and cysteinyl glutathione (Cys-GSH) and the higher
often aching - in 11%, mainly in the left abdomen - in 76% of
levels of adenosine monophosphate (AMP) and guanosine
patients. After pectin therapy, stool normalization was revealed in 13, monophosphate (GMP) in RH100, CP100 and CP200 groups.
reduction in pain syndrome in 15, a decrease in the degree of
Overall, both RH and CP extracts improved the redox status of
histological activity in 8 patients (p &lt; 0.05). Thus, in patients with hepatic metabolome, which may contribute to their growthUC, the inclusion of pectin in the treatment regimen for four weeks
promoting effects on tilapia fingerlings. The lack of positive effects
has a positive effect, normalizes stool frequency, reduces pain and
from CA100 and FA100 treatments indicated that CA and FA are not
histological activity in the colon mucosa.
the only bioactive constituents in the phenolic extracts of RH and CP.

peanut and tree nut allergic volunteers. ELISA demonstrated that
eight of thirty-two samples (25%) had relatively low, but significant
binding to cottonseed extract. Immunoblot analysis with a pool of
these sera indicated a pair of bands migrating at approximately 50
kDa were recognized by the nut allergic sera. Excision of the
corresponding 50 kDA bands from SDS-PAGE, trypsin digestion,
and mass-spectrometric analysis of extracted peptides demonstrated
matches to two vicilins (VCLA_GOSHI and VCLB_GOSHI) and
two legumins (LEGA_GOSHI and LEGB_GOSHI). Treatment of the
extract with a reducing agent demonstrated redox-sensitive and insensitive proteins were recognized by the sera. This suggests both
the vicilin and legumin proteins were recognized by the nut allergic
IgE. The information derived from this work will be helpful for
future allergen risk assessments and clinical trials evaluating
consumption of glandless cottonseed food products.

Comparison of allergenicity among different milks and
exploration of effective measures to alleviate food allergy
Cuicui Duan
The incidence and prevalence of food allergy have sharply risen over
the past several decades. We compared the allergenicity of cow, goat,
and horse milks using a murine model of atopy using ELISA, RTPCR, flow cytometry, etc. The result verified that goat milk and
horse milk were less allergenic than cow milk in mice as a result of a
shift in the Th1/ Th2 and Treg/Th17 imbalances. Moreover, horse
milk was less allergenic than goat milk and can be used as an
alternative milk to develop infant formulas for children with cow's
milk allergy. In addition, the sensitization of beta-lactoglobulin (Î2Lg) and its hydrolysates were also compared using a murine model of
atopy, the results demonstrated that enzymatic hydrolysis could
reduce the allergenicity of Î2-Lg. In order to investigate the antiIn Silico Modeling of Peanut Allergic IgE and Docking to Ara h 2 allergic effect of Lactobacillus plantarum JC7 through restoring
Christopher Mattison
disordered intestinal microbiota, an ovalbumin-induced food allergy
Peanut allergy is the most common food allergy in children, and the
model was established using BALB/c mice, and oral administration
incidence of peanut allergy in the pediatric population has increased
of L. plantarum JC7 increased the richness, diversity, and evenness
in recent decades. Immunoglobulin-E (IgE) binding to peanut
of cecum microbiota, characterised by higher Bacteroidetes
allergens triggers mast cell and basophil activation and the release of abundance and lower Firmicutes abundance, indicating that oral
vasoactive mediators that can compromise the respiratory and
administration of L. plantarum JC7 could alleviate murine
cardiovascular systems. The Ara h 2 peanut allergen is a relatively
anaphylaxis by restoring a disordered intestinal microbiota. In
small (17 kDa) 2S albumin that is commonly bound by IgE from
conclusion, these findings will provide theoretical basis for exploring
peanut allergic volunteers. The Ara h 2 protein has a well-defined
more suitable protein sources for children with CMA and
and highly conserved structure composed of five alpha helices held
investigating effective measures to relieve food allergy.
together by four disulfide bonds. Linear peptide epitope mapping
studies may not provide a complete picture of the contribution of
Vachellia schaffneri leaves: A forestry waste or a sustainable
conformational epitopes to IgE-allergen interactions. A few peanut
resource of antibacterial compounds against foodborne
allergic IgE antibody sequences are publicly available, and they were pathogens?
modeled and used in docking studies to the Ara h 2 immunodominant Debasish Bandyopadhyay
peanut allergen to identify possible conformational epitopes. Protein Vachellia schaffneri , a thorny tree native to the United States
structure preparation steps were performed in Molecular Operating
(Texas) and Mexico, is a neglected plant species. Its leaves and fuzzy
Environment (MOE) using a crystal structure of recombinant Ara h 2 beans are mostly abandoned as forestry waste, although the goats and
fused to maltose binding protein (pdb 30B4). IgE antibodies were
sheep consume a small portion in some areas. On the other hand,
modeled in MOE using the antibody modeler function using the best foodborne disease outbreaks resulting from bacterial pathogens are
fit framework and complementarity-determining regions (CDRs).
significant public health concerns and challenges for food processors.
The modeling suggests two potential conformational epitopes where Consumers are more concerned about using synthetic food
these IgE antibodies may bind to Ara h 2. The first predicted
preservatives and demanding a more natural alternative to help
conformational epitope consists of residues within alpha helix one,
ensure the safety of fresh and processed foods. The utilization of
including Arg31 and Arg32 near the amino terminus of the protein,
plant extracts as effective natural preservatives can be a suitable
and residues Arg115 and Glu119 within alpha helix four. The second alternative to synthetic preservatives. As a part of our ongoing
predicted conformational epitope consists of three asparagine
research on investigating phytoceuticals from forestry waste, we have
residues in helix three (Asn105, 108, and112) and loop residues
carried out a bioactivityguided cold extraction of Vachellia
Arg155 and Gln158 near the carboxy terminus. More IgE antibody
schaffneri leaves in water and evaluated the antibacterial activity of
sequences from peanut allergic volunteers are needed to increase
our extract against Listeria innocua, Salmonella typhimurium , and
confidence in the conformational epitope predictions presented here. Escherichia coli O157:H7 by antibiotic disc diffusion assay using
tetracycline (20 mg/disc) as a positive control. The bactericidal
Synthesis of starch-based bioplastic coating for packaging
activity was evaluated by measuring the diameters of inhibition zones
material.
against the tested bacteria, and a significant antibacterial activity was
Cornellius Marcello
observed. This study indicates that Vachellia schaffneri leaf extract
Acetamide was incorporated into cornstarch in the presence of
has antimicrobial properties against the tested foodborne pathogens.
sodium hydroxide in a solvent or aqueous medium separately.
Further investigation confirmed the presence of antibacterial
Thereupon, modified cornstarch was crosslinked with
compounds in the extract.
Nhydroxymethyl acrylamide to develop an insoluble bioplastic
coating. Furthermore, a hydrophobic agent (AKD, Zein, PDMS) was Application method and environment on deposition, dissipation
added to the bioplastic coating to ensure water/oil repellency. The
and metabolism of chlorothalonil on pakchoi
bioplastic-based coating was applied to paper-based packaging
Dong Zhang
materials for characterization of physical properties such as strength, For scientific application of chlorothalonil, deeply understand the
dynamic contact angle, moisture and oxygen barrier, grease
deposition, distribution and dissipation of chlorothalonil on pakchoi,
resistance, repulping and biodegradability. Our lab test results show
and reduce its application dosage. The effects of application dosage,
significant hydrophobicity, high moisture and oil resistance, and high application season, planting environment and planting area initial
strength in comparison to polyethylene-based commercial coated
deposition, field dissipation and metabolism of pakchoi were studied.
paper (commercial cup, plate). The biodegradability of our developed The deposition amount of chlorothalonil gradually increased with the
bioplastic coated paper was found to be about 96%.
increasing dosages, which followed an order of leaf &gt; edible

parts&gt; petiole&gt; planting soil. The half-lives of chlorothalonil
on pakchoi in May, October and December were 2.86 - 5.79 d, 3.08 5.87 d and 6.41 - 11.32 d, respectively. The deposition concentration
and the dissipation half-life of chlorothalonil in different parts of the
pakchoi plant and the planting soil in the greenhouse environment
were higher than those in the open field environment and increased
with increasing application frequencies. The initial deposition
concentration and half-life of chlorothalonil on pakchoi gradually
decrease from north to south: Beijingï_~ Hefeiï_~ Changsha in April,
Hefeiï_~ S
Construction of ZnO@mSiO 2 antibacterial nanocomposite for
inhibition of microorganisms during maize storage and
improving the germination
Dong-Dong Zhang
Maize is prone to mildew due to its rich nutrition and large embryo,
resulting in the decline of edible quality, germination rate and even
threatening people's health. In this study, ZnO nanoparticles were
prepared by hydrothermal method to inhibit the growth of
microorganisms on the surface of maize. For its safe and efficient
application, mesoporous silica (mSiO 2 ) was modified on its surface
and successfully prepared
ZnO@mSiO 2 Nanocomposites. The prepared ZnO@mSiO 2
nanocomposites could significantly inhibit two model bacteria and
three model fungi. After mixing with maize and 42 days of simulated
storage, they could significantly inhibit the growth of
microorganisms in maize, ensure the stability of maize quality and
improve the germination rate of maize. The ZnO@mSiO 2
nanocomposites prepared in this study provide a new idea for the safe
storage of maize.
Specific gravity and refractive index studies of salvia rosmarinus
in ethanol
Elizabeth Zippi
In this analysis, the specific gravity and refractive index of ten
ethanolic rosemary essential oil solutions of increasing concentration
have been studied, and data has been established to allow for an easy
approximation of the concentration of fresh rosemary extracted into
pure ethanol. Using a plot of specific gravity vs. concentration of the
essential oil/ethanol solutions, the concentration of a tincture
prepared from fresh rosemary clippings procured in the spring has
been estimated and compared to that of a tincture made with fresh
rosemary samples obtained in the fall with the expectation that the
plant will have a different chemical makeup at different times of the
year. The project was then extended using refractive index, and the
results were compared to those obtained from specific gravity.
Understanding the response mechanisms and material properties
for the 4D-printing concept using model food systems
Ezgi Pulatsu
The Four-dimensional (4D) printing concept, defined as a targeted
change of material properties under stimuli such as water, UV
exposure, and heat, has been under the spotlight in recent years due
to promising functionalities and design freedom for food
applications. Moreover, it is an encouraging tool to control the
changes in the material properties as desired. However, there is little
progress in food applicability and compatibility compared to material
science. The complexity of food, poor response, and lack of trigger
mechanisms are the major problems for expanding the 4D-printing
concept with edible ingredients. Therefore, it is of significant interest
to explore the possible mechanisms using edible materials to
implement the engineering-driven predictive changes in food
applications. This study explores the use of model systems composed
of food biopolymer solutions (gum tragacanth or gelatin at 10% w/v)
and their swelling and dehydration behavior in the presence of
plasticizing agent (glycerol) at different concentrations (0, 10, and 20

% w/w) to unravel the possible 4D-printing mechanisms. In this
respect, the film-forming solutions were prepared, and their
viscoelastic properties were analyzed. Later, the films were cast into
Petri dishes (10 mL), and the film thickness was recorded. Their
dehydration (oven-drying) and swelling properties (water immersion
test) were investigated. All samples exhibited gel-like behavior with
varying modulus values. Increased glycerol content improved the
viscous properties and decreased the elastic properties of the
solutions. Biopolymer type and plasticizer concentration had proven
to exert a significant effect on the mechanical properties of the films.
Biopolymers without glycerol failed to create selffolding threedimensional (3D) structures, whereas samples with glycerol produced
self-folding stable structures in the dehydration mechanism even
though their swelling properties were not significantly different. In
the light of the findings, the 4D-printing concept can be a novel
approach in producing intricate shapes with conventional techniques.
The analysis of circular RNA-associated ceRNA networks as
potential targets for Nacetylcysteine-alleviated non-alcoholic
fatty liver disease
Feiwei Cao
Our study investigated the role of circRNAs and competing
endogenous RNA (ceRNA) networks for the beneficial effect of Nacetylcysteine (NAC) on high fat diet-(HFD) induced non-alcoholic
fatty liver disease (NAFLD) mice. NAC supplementation
significantly improved HFD-induced obesity and liver dysfunction in
mice. RNA-sequencing (RNA-seq) and qRT-PCR were used to
investigate the circRNA molecular regulatory networks. Through
cross-comparison, we confirmed that circ7461, circ2542, and
circ3359 were significantly up-regulated by HFD, but reversed by
NAC in vivo and vitro . Knocking down gene expression of those 3
circRNAs obviously alleviated oleic acid (OA)-induced lipid
accumulation in AML-12 cells. By using Cytoscape software, we
further constructed circ7461-, circ2542-, and circ3359-associated
ceRNA networks and obtained 45 miRNAs and 10 mRNAs, which
are involved in the beneficial effect of NAC by affecting the lipid
metabolism pathway. Altogether, our results provide novel insights
into both pathological mechanisms driving NAFLD and the favorable
role of NAC.
Prebiotic effects of dextran from Leuconostoc mesenteroides on
the human gut microbial ecosystem
Geonhee Kim
The aim of this study was to investigate the prebiotic activities of
dextran (LM742) produced by Leuconostoc mesenteroides
SPCL742 in the aspect of the human gut microbial ecosystem
focusing on microbiome and metabolome changes in in vitro
colonic fermentation. LM742 dextran had a medium chain structure
with the molecular weight of 1394.87 kDa (DP = 7759.22) and Î±-1,6
and Î±-1,3 linkages with a 26.11 : 1 ratio. The LM742 dextran was
resistant to digestive enzymes in human gastrointestinal conditions.
The individual cultivation of 30 intestinal bacteria with LM742
dextran showed the growth of Bacteroides spp., whereas in vitro
human fecal fermentation with LM742 exhibited the symbiotic
growth of Bacteroides spp. and beneficial bacteria such as
Bifidobacterium spp. Further co-cultivation of Bacteroides
xylanisolvens and several probiotics indicated that B. xylanisolvens
provides a cross-feeding of dextran to probiotics. In fecal
fermentation, LM742 dextran resulted in increased concentrations of
shortchain fatty acids, valerate, and pantothenate, but it rarely
affected the conversion of betaine to trimethylamine. Lastly, LM742
dextran inhibited the adhesion of pathogenic E. coli to human
epithelial cells. Taken together, these results demonstrate the
prebiotic potential of LM742 dextran as a health-beneficial
polysaccharide in the human intestine.

Lactobacillus plantarum with high mannitol production and its
application in fermented sweet potato juice
Hansheng Gong
Abstract: One strain of mannitol-producing Lactobacillus plantarum
LD1 0001 was screened from 66 strains of lactic acid bacteria and
used in the fermentation of sweet potato juice, and compared with
other strains by detecting mannitol content and volatile components
in the juice. Three strains of lactic acid bacteria were selected for
comparison, which were L . plantarum LD1.0010, L . casei
LD1.0023 and L. rhamnosus LGG. The changes of mannitol
content in sweet potato juice fermented by four strains were
determined by HPLC. HS-GC-IMS was used to determine the change
of volatile components as an evaluation. The results showed that
glucose, fructose and sucrose were contained in sweet potato juice
before and after fermentation, while mannitol could be detected in
sweet potato juice after L . plantarum 1.0001 fermentation. The
mannitol concentration can be up to 1161 mg/L of 25% (w/v) sweet
potato juice. A total of 57 volatile components were detected in sweet
potato fermented juice, mainly aldehydes, ketones and esters,
accounting for 29.8%, 26.3% and 24.6% of the total identified
substances. Hexanal-D and ethyl acetate-D can be used as
characteristic substances in unfermented sweet potato juice, 2undecanonal, 2-heptanone-M and butyric acid can be used as
characteristic substances after fermentation by L . plantarum
LD1.0001. In conclusion, L . plantarum LD1.0001 can produce
mannitol, which can be used in the fermentation of sweet potato
juice.
Effect of seaweed polysaccharides as food additives on intestinal
microbiome: A review
Hongyu Zhang
Seaweeds are marine plants rich in minerals, vitamins and
polysaccharides. They are an important component of foods, feeds
and medicine in the orient for several centuries. Seaweed
polysaccharides are a group of large molecular carbohydrates
existing mainly in the cell wall of seaweeds. They are composed of
polymers of sugar units linked through glycosidic bonds and account
for more than 50 % of the dry weight of algae. Seaweed
polysaccharides are known for their desirable viscosity, coagulation,
stability, emulsification and film forming properties due to their
special complex chemical structure, thus making them preferable
choice to be used as coagulants, stabilizers, thickeners, emulsifiers
and suspending agents in the food industry. According to modern
phytomedicine research, seaweed polysaccharides have been proven
to possess various beneficial properties including anticoagulant, anti
inflammatory, antioxidant, anticarcinogenic, and antiviral activities.
Due to the fact that they are healthy and natural, seaweed have
become popular food additives these days. Seaweed polysaccharides
as prebiotics to regulate intestinal flora types, stimulate intestinal
flora to produce beneficial metabolites are especially concerned
recently due to people's growing interest in keeping healthy gut
microbiota. Recent studies have reported that seaweed
polysaccharides as food additives have a positive effect on the
intestinal microecology of organisms. In this review, we aim to
review the types of seaweed polysaccharide and discuss the major
effects of them on the human intestinal flora when they are used as
food additives.

Microbial biotransformation provides an efficient, cost effective, and
ethical means for conducting metabolic studies that offer valuable
insight into human metabolism. Cunninghamella elegans , a
filamentous fungus, is an important model organism used in the
biotransformation of drugs and other xenobiotics due to its ability to
mimic mammalian drug metabolism. Acting as an alternative
approach to the traditional mammalian model, the fungal model can
reproduce the effect of mammalian metabolism while minimizing the
usage of animals and human subjects in the drug discovery and
development process. In this study, a panel of fungi were screened
for their ability to catalyze the biotransformation of FCF. Of the
organisms screened, C. elegans (ATCC 9245) was selected for
further studies. A time trial study indicated maximum conversion of
the parent drug on the 26 th day of the study as measured by HP-LC
UV absorption. Metabolites were isolated and further characterized
by LC-MS and NMR studies to determine their structures.
Furthermore, in an effort to definitively identify the proposed
structure of the metabolites, the two metabolites were prepared
synthetically and compared to the samples produced by C. elegans .
The preparation of the synthetic metabolites confirmed the proposed
structures of the metabolites isolated from the biotransformation of
FCF by C. elegans as 3-hydroxyphenyl-forchlorfenuron and 4hydroxyphenylforchlorfenuron. Currently these metabolites are being
evaluated for their toxicological properties with human cells.
Pectin-Zein hydrogel microspheres: In Vitro , Ex Vivo , and In
Vivo studies
Jamshed Bobokalonov
This study evaluated drug delivery systems based on Pectin and Zein
hydrogel microspheres
(P/Z HM). Piroxicam-loaded P/Z HM was developed, and their
extended-release
pharmacokinetic properties were evaluated. Experiments were
executed under three different conditions: in vitro, ex vivo, and in
vivo . Then, the in vitro in vivo correlations and ex vivo - in vivo
correlations were examined. Analysis of drug release mechanisms
was evaluated by fitting the in vitro data into the Ritger Peppas
equation, showing the contribution of both polymers relaxation and
drug diffusion from the hydrogel microspheres. The fraction
absorbed in vivo was determined by the deconvolution of plasma
concentration data using the Loo Riegelman method. After oral
single-dose administration of the two formulations, their basic
independent model parameters were calculated. P/Z HM had
different drug release behaviors in in vitro and in vivo conditions.
However, the ex vivo and in vivo characteristics were similar (R 2
= 0.99). This seemed reasonable to use the ex vivo method to
predict the in vivo drug absorption behavior during the polymeric
drug delivery system developmental studies. The P/Z HM
formulation maintained the drug dose at the colon site for a long
duration and could be applied for delivery of active pharmaceutical
and food ingredients to the colon site.

Effect of metal ions and temperature on thiamine stability
Jhonghuei Huang
Thiamine, also known as vitamin B1, is a water-soluble vitamin that
naturally exists in various foodstuffs. The RDAs of thiamine are
between 1.1 and 1.4 mg per day for adult males and females in the
US because thiamine deficiency can cause both minor symptoms to
Biotransformation of forchlorfenuron by the fungus
severe diseases. The stability of thiamine is subjected to several
Cunninghamella elegans
factors, including temperature, pH value, as well as minerals. This
Jaclyn Moreno
study focused on the effects of concentrations of four metal ions (i.e.,
Synthetic cytokinin forchlorfenuron (FCF) is a plant growth regulator Cu 2+ , Cu + , Fe 2+ , and Fe 3+ ) at three temperatures (i.e., 25 C,
widely used in agricultural industry to promote fruit growth in grapes 40 C, 55 C) on the stability of thiamine hydrochloride. Its
and kiwifruit. Despite the fact that many toxicological and
degradation was determined for seven days by high-performance
environmental properties of FCF are known, little is known about the liquid chromatography equipped with an Eclipse XDB C18 Column
toxicology effects its secondary metabolites have on humans.
maintained at 30 C under a gradient elution program, which consisted

of solvents A (0.1M ammonium acetate adjusted to pH of 5.8 by
0.1% acetic acid) and solvent B (acetonitrile) at the flow rate of 1
mL/min. The UV detector was set at 254 nm and the total analysis
time lasted 5 minutes. As a result, the degradation kinetics of
thiamine were found to obey the first-order reaction model.

the impact of Eubacterium limosum on the abovementioned
methoxylated compounds is unknown. Herein, we characterized
metabolic reactions of these compounds mediated by Eubacterium
limosum . In an anaerobic environment, pterostilbene, curcumin,
tangeretin, and nobiletin were converted to various metabolites such
as resveratrol, didemethylhexahydrocurcumin,
Robust, reusable, self-cleanable and compostable cooling media
didemethyloctahydrocurcumin, demethyltangeretin,
based on gelatin - Menadione sodium bisulfite hydrogels
demethylnobiletin during in vitro fermentation with Eubacterium
Jiahan Zou
limosum . Metabolites and intermediates formed were determined
Novel environment-friendly heat-storage materials with efficient
and quantified using LC/MS. It was found that demethylation and
cooling capacity are in high demand by the food, pharmaceutical, and reduction were the two major reactions carried out by Eubacterium
related industries and supply chains. Better control and prevention of limosum . The genes in E.limosum that are responsible for the
cross-contamination caused by meltwater from traditional ice have
metabolic reactions were characterized by RNA-seq.
become critical to ensure the safety and quality of food and other
commodities. Here, we present the design and fabrication of a novel
Gene expression of E.coli
robust, reusable, self-cleanable, and compostable stationary cooling
Jyoti Bhatia
medium, Jelly Ice Cubes (JICs), based on gelatin - menadione
mRNA degradation plays significant role in regulating E.coli
sodium bisulfite (MSB) hydrogels (Gel/MSB-JICs). The Gel/MSBmetabolism. Noncoding small RNAs (sRNAs) play a vital role in
JICs shows exceptionally stable cooling efficiency comparable to that bacterial gene regulation. A majority of trans-acting sRNAs in
of ordinary ice, and robust mechanical strength for at least 10 times
bacteria interact with 5 untranslated region and/or translation
of repeated cyclic freeze-thaw processes, with stable self-cleaning
initiation region of targeted mRNAs through imperfect base pairing,
functions against bacteria, fungi, and yeast. At the end of the
resulting in reduced translation efficiency. While cells degrade
lifecycle of JICs, they can be composted or used as a soil treatment to messenger RNA to regulate amount of proteins which can be
promote plant growth. The novel JICs are competent as a promising, translated from each mRNA molecule, they also modify mRNA
safer, and more eco-friendly substitute for traditional ice and ice
molecules in a way that increases stability of the molecule and
packs.
interact protein output. Addition of polyA tail to 3 end of a mRNA
molecule increases stability of mRNA molecule. The longer the
Dynamic changes in microbial community succession and flavor polyA tail, the more stable the molecule. Gene expression refers to
formation during fermentation of chinese fish sauce with
conversion of genetic information from genes via messenger RNA to
different fermentation processes
proteins. Entire set of genes in an organism is called the genotype.
Jiarun Han
This set of genes includes alleles which when expressed determine
Complex microbial metabolism is the basis for flavor development in the phenotype (trait) of an organism. This conversion occurs through
traditional fish sauce. In this paper, to guide the targeted regulation of transcription to generate mRNA followed by translation to produce
production quality, we used a combination of molecular sensory,
gene product. Messenger RNA is the key molecule to enable gene
metagenomics and metabolomic analyses to determine dynamic
expression for production of proteins. Messenger RNA is the
changes in volatile flavor compounds and microbial communities of
molecule that links genes to proteins. Coordinated interplay of
different Chinese traditional fermented fish sauces during
proteins, DNA, RNA, metal ions and other metabolic molecules are
fermentation period (Group 1: natural fermentation; Group 2: koji
needed for a cell to function. For production of proteins in cells,
addition fermentation; Group 3: Insulation fermentation). The results messenger RNA is needed. Double-stranded DNA located in cell
showed that 19 free amino acids, 15 free fatty acids and 9 organic
nucleus is transcript into RNA complementary to DNA template. It
acids were present in all groups. A total of 143, 95, and 128 aroma
originates from and is further translated into RNA complementary to
compounds were detected during fish sauce fermentation in group 1, the DNA template which originates from and is further translated into
2 and 3, respectively. Aldehydes were the most abundant aroma
protein sequences made up of amino acids to produce functional
compounds in the early stage of fermentation and esters contributed
proteins. This process is known as gene expression . DNA makes
most to the aroma in the later stage of fermentation. The correlation
RNA and RNA makes protein. Gene expression occurs via a twoanalysis of microorganisms and flavor dynamics based on
stage process - transcription and translation. Biological
bidirectional orthogonal partial least squares (O2PLS) suggested that concentrations of proteins in cells are regulated by the interactions of
six microbial genera including Halanaerobium , Tetragenococcus ,
transcription, translation, mRNA and protein degradation.
Acinetobacter , Synechococcus , Halomonas, and Lactobacillus
constituted the core microbial flora responsible for flavor formation. Pinot noir wines elemental profile: reproducibility across three
The microbial metabolic pathways degraded raw materials into
vintages in wines from fifteen different vineyard sites
primary metabolites, such as glucose, amino acids, and fatty acids.
Maisa M. M. Lima
Our results may help focus further research to improve the flavor
The elemental composition of wines is categorized by major
quality of traditional fermented fish sauce.
elements, present at a concentration ranging from 10 to 1000 mg L-1,
such as Ca, K, Na, Mg; and minor elements, like Al, Fe, Cu, Mn, Rb,
Metabolism of methoxylated dietary compounds by
Sr and Zn, from 0.1 to 10 mg L-1. Trace elements such as Ba, Cd,
Eubacterium limosum , a gut bacterium
Co, Cr, Li, Ni, Pb and V, on concentration levels ranging from 0.1 to
Jingyuan Huang
1000 Âµg L-1. Wine elemental composition is influenced by several
Gut microbiota-mediated metabolism of dietary compounds plays an factors such as vineyard soil, viticultural practices, irrigation, and the
important role in the health effects of these compounds due to the
winemaking process. Additionally, climate conditions influence the
facts that metabolites generated by gut microbiota may have various composition of berries and resultant wines. This work evaluates the
biological functions. Pterostilbene, curcumin, tangeretin, and
reproducibility of the elemental profile of Vitis vinifera c.v. Pinot
nobiletin are unique methoxylated dietary compounds. They have
noir in 2017 2019 vintages from California and Oregon, on the west
shown multiple biofunctions such as anti-inflammation and anticoast of the United States. In order to minimize sources of potential
tumorigenesis. Previous studies have demonstrated demethylation
variation, a single scion clone was used, and the winemaking was
ability of a commongut bacterium, Eubacterium limosum . However,
standardized. Fifteen different vineyard sites were classified in eight

American Viticultural Areas: Santa Rita Hills, Santa Maria Valley,
Arroyo Seco, Carneros, Sonoma Coast, Russian River Valley,
Anderson Valley and Willamette Valley. The distance between the
southernmost and northernmost sites is approximately 1,450 km. The
winemaking process was standardized at a single location (UC Davis
Teaching & Research Winery). Grapes were destemmed only and
inoculated with Saccharomyces cerevisiae RC212 yeast. Malolactic
fermentation was completed by inoculation of Oenococcus oeni, and
the wines were stored in stainless steel vessels until bottling.
Fortyseven elements were measured by inductively coupled plasma
mass spectrometry in wines from fifteen vineyards.
Development of qPCR-based assay method for endonuclease
activity of cas9-sgRNA ribonucleoprotein complexes
Minh Tri Nguyen
Cas9-sgRNA ribonucleoprotein complexes (RNPs) have been
extensively used for genome editing of various microorganisms.
However, the methods to assay RNPs activity during reaction remain
a challenge. The aim of this study was to develop the qPCR-based
assay method for the endonuclease activity of RNPs. To achieve this
goal, the dextransucrase gene ( dsr ) of Leuconostoc citreum was
amplified by PCR and it was used as a target DNA to be cleaved by
Cas9-sgRNA RNPs. Cas9 protein was purified from the broth culture
of recombinant E. coli BL21 cells harboring pET28a-Cas9-His by
using the Ni-NTA column. The sgRNA365 and sgRNA433 to bind
dsr DNA were prepared by in vitro transcription. The amount of
sgRNA for RNPs was optimized to be 100ng/Âµl and 150ng/Âµl,
respectively. The RNPs and dsr amplicon were incubated at 37 o C
for 10 minutes, stopped by boiling at 95 o C for 5 minutes, and the
concentrations of remaining dsr DNA were measured by qPCR. As
result, RNP1 (Cas9-sgRNA365) and RNP2 (Cas9-sgRNA433)
showed 2.4 x 10 -3 pmole/minute/mg and 5.2 x 10 -3
pmole/minute/mg of specific endonuclease activity, respectively.
Shortly, RNP2 activity was higher than RNP1 and this was consistent
with that of agarose gel electrophoresis. In this study, a qPCR-based
assay of restriction endonuclease activity was successfully
established and it can be effectively used to measure the
endonuclease activity of RNPs.
Defining a process for the extraction of bromelain from
pineapple waste
Nicole Sharon Affrifah
The annual production of pineapples in Ghana is in an excess of
700,000 metric tons with processing activities reportedly generating
40% waste leading to significant concerns of disposal. Bromelain, a
protease found in pineapples, which has wide applications in varied
industries, including pharmaceutical, food, textile and cosmetic, can
be extracted from pineapple waste. The study investigated the
influence of pineapple variety, state of maturity and plant part on the
concentration, and activity of bromelain to facilitate the development
of extraction processes for bromelain for industrial purposes.
Bromelain was extracted from waste parts (core, peel, stem and
crown) of partially and fully ripe pineapple using three buffers to
allow selection of the most suitable buffer and maturity stage using
protein concentration and enzyme activity as indices. The effect of
pineapple variety on bromelain extraction was also studied and the
highest yielding variety was selected for further purification
procedures, namely ammonium sulphate precipitation followed by
membrane dialysis and isoelectric precipitation. Purified extracts
were then lyophilized with added cryoprotectants. Sodium citrate
buffer resulted in better bromelain extraction as compared with
distilled water and sodium acetate buffer. The best raw material for
the extraction was identified as the core and peel of partially ripe,
Smooth Cayenne pineapples. Isoelectric precipitation yielded
approximately 5 to 20 purification fold for all waste parts and the
lyophilized enzyme retained at least 85.42% of original activity.

Bromelain concentration and activity were generally influenced by
maturity state, variety and plant part as well as the extraction buffer,
and the purification methods employed. A harmonized procedure for
bromelain extraction from pineapple waste was elaborated.
QSAR model of carcinogenicity based on data from GreenScreen
hazard assessment
Pei-Hua Wang
Hazard assessment is the first step in GreenScreenÂ® for Safer
Chemicals. Among the 18 human health and environmental hazard
endpoints, carcinogenicity is one of the most hazardous which can
make a compound to be of high concern for replacement. To help
predict the carcinogenicity for new compounds in development, we
develop QSAR (quantitative structureactivity relationship) models
based on 25338 compounds classified H (High), M (Medium) and L
(low) in GreenScreen Hazard Assessment for carcinogenicity. The
descriptors contain either all the descriptors calculated by PaDEL or
the 881-bit PubChem substructure fingerprints. We use SVM
(support vector machine), C5.0 decision tree, RF (random forest) and
GCN (Graph Convolutional Network) to build the models. 10-fold
cross validation is performed and we also perform external
validation. The applicability domain is defined using confidence or kNN methods to evaluate the distance between training set and the
compound to be predicted. Data from Carcinogenic Potency
Database (CPDB) will be used in external validation. The
construction and validation of our model obeys the OECD principles
for the Validation, for Regulatory Purpose, of (Q)SAR Models. We
hope our model can help to assess the carcinogenicity of new
compounds for the green chemistry and sustainability.
Integrating chemical and biological catalysis for simultaneous
production of polyphenolics and butyric acid from waste
pomegranate peels
Qianru Zhao
Pomegranate peels are an abundant agricultural waste material with a
high content of carbohydrates and bioactive compounds. The aim of
this study was to efficiently convert waste pomegranate peels (WPP)
into highvalue-added products. First, high yields of phenolics
(12.2%) and bioactive pectin (24.8%) were obtained via enzymatic
pretreatment. The lignin was subsequently degraded using an
integrated method combining heteropolyacids as catalyst and
biomass-derived Î3-valerolactone as sustainable solvent and
cellulase-catalyzed hydrolysis. The optimal degradation conditions
were found to encompass a temperature of 293 K, reaction time of 3
h and catalyst loading with 30 mM heteropolyacids. Under these
conditions, the enzymatic hydrolysis efficiency was enhanced
significantly, leading to a yield of 93.3% glucose from the obtained
cellulosic feedstock. Finally, the fermentable sugars together with the
previously recovered pectin fromWPP were firstly used as carbon
source to evaluate their suitability as feedstock for butyric acid
production using Clostridium tyrobutyricum.
Heating induces chemical modification and variable solubility of
pecan allergens
Rebecca Dupre
Approximately 32 million Americans have food allergies, and the
incidence of food allergy appears to be increasing. Food allergy
reactions are mediated by immunoglobulin-E (IgE) binding to
allergens. Pecan nuts contain three conserved seed storage proteins
(termed Car i 1, 2, and 4) that commonly act as allergens. Heating
can increase the aromatic and sensory qualities associated with
pecans. Heating pecans also alters allergen solubility and induce
chemical modification of allergen amino acids. To characterize
changes in solubility, chemical modification, and antibody binding to
proteins pecan nuts were heated at 300 F for 12, 20, and 24 minutes
and extracts were analyzed. Gel electrophoresis and protein staining

indicated the aqueous solubility of the Car i 2 and Car i 4 allergens
had an inverse relationship to the length of heating, while the
solubility of the Car i 1 allergen remained relatively constant.
Similarly, western blotting with an anti-pecan polyclonal sera
indicated recognition of both Car i 2 and Car i 4 was decreased
following heating, while Car i 1 binding was relatively unchanged.
Mass spectrometric analysis of pecan extracts showed little change in
the observed Car i 1 peptides during heating, while there were
variations in the most frequently observed tryptic peptides from Car i
2 and Car i 4 as a function of heating. Heat-induced lysine residue
modifications, including carboxymethyl, carboxyethyl, and
hydroxymethylOP moieties, were identified in all three pecan
allergens by mass-spectrometry. In some cases, these modifications
were found to lie within or proximal to mapped IgE binding sites and
would be expected to prevent digestion by trypsin. The results
indicate that changes in pecan allergen solubility and the occurrence
of chemical modification after heating could hinder the detection of
allergens in foods and modify their potency as allergens.

downregulated levels of hepatic antioxidant, such as superoxide
dismutase (SOD) and glutathione peroxidase (GSH-Px), induced by
alcohol intervention. Histopathological examination also revealed
that CSO pretreatment obviously inhibited alcohol-induced liver
injury. CSO appeared to act partly by inhibiting both c-Jun-Nterminal kinase (JNK) and P38 mitogen-activated protein kinase
(MAPK) pathways in parallel. Unexpectedly, both CO and CSO
significantly aggravated alcohol-induced hepatic steatosis. It was
suggested that the hepatoprotective effect exhibited by CSO on
alcohol-induced liver oxidative injury may be due to its anti-oxidant
and anti-inflammatory properties, and the accumulation of TG may
be a protective mechanism to prevent progressive liver injury in ALD
mice.

Buckwheat stover inhibits decarboxylation of p hydroxyphenylacetate to p -cresol in anaerobic incubation of
dairy excreta
Rui Su
With its foul smell and low recognition threshold, p -cresol is the
Heating induces chemical modification and variable solubility of most persistent and significant contributor to the odor from dairy
pecan allergens
operations. It can be produced from tyrosine directly from a lyaseChristopher Mattison
mediated elimination reaction or formed by the decarboxylation of
Approximately 32 million Americans have food allergies, and the
4hydroxyphenylacetate, an oxidation metabolite of tyrosine. Our
incidence of food allergy appears to be increasing. Food allergy
recent study has shown that rutin effectively reduced p-cresol
reactions are mediated by immunoglobulin-E (IgE) binding to
production in the rumen through competitive inhibition of
allergens. Pecan nuts contain three conserved seed storage proteins
4hydroxyphenylacetate decarboxylation. However, whether rutin or
(termed Car i 1, 2, and 4) that commonly act as allergens. Heating
rutin-rich ingredients could suppress p-cresol formation in the
can increase the aromatic and sensory qualities associated with
incubation of dairy excreta or manure remains unknown. In this
pecans. Heating pecans also alters allergen solubility and induce
study, buckwheat stover (leaf and stem), was evaluated based on its
chemical modification of allergen amino acids. To characterize
rich rutin content (~ 3 mg/g dry weight). A batch of fresh dairy
changes in solubility, chemical modification, and antibody binding to excreta (a mixture of feces and urine was mixed with 4 treatments,
proteins pecan nuts were heated at 300 F for 12, 20, and 24 minutes
i.e., untreated control; 0.2 mg/g rutin; 6% fine buckwheat stover (&lt;
and extracts were analyzed. Gel electrophoresis and protein staining
0.5 mm particle size); 6% rough buckwheat stover (2 mm particle
indicated the aqueous solubility of the Car i 2 and Car i 4 allergens
size), and incubated anaerobically for 14 days. Small aliquots of
had an inverse relationship to the length of heating, while the
incubation samples were collected on day 0, 1, 2, 4, 7, and 14 of
solubility of the Car i 1 allergen remained relatively constant.
incubation, and analyzed by liquid chromatography-mass
Similarly, western blotting with an anti-pecan polyclonal sera
spectrometry-based quantitative analysis for tyrosine metabolites.
indicated recognition of both Car i 2 and Car i 4 was decreased
The results showed that p-cresol in the mixture was quickly
following heating, while Car i 1 binding was relatively unchanged.
decreased by buckwheat stover during the first 2 days of coMass spectrometric analysis of pecan extracts showed little change in incubation and remained low afterwards while the buckwheat-elicited
the observed Car i 1 peptides during heating, while there were
increase of 4-hydroxyphenylacetate mainly occurred on day 7 and 14
variations in the most frequently observed tryptic peptides from Car i of co-incubation. Interestingly, pure rutin did not decrease p-cresol,
2 and Car i 4 as a function of heating. Heat-induced lysine residue
but increased 4-hydroxyphenylacetate. Overall, our preliminary
modifications, including carboxymethyl, carboxyethyl, and
results indicated that buckwheat stover could be effective for
hydroxymethylOP moieties, were identified in all three pecan
suppressing p-cresol production in the anaerobic incubation of dairy
allergens by mass-spectrometry. In some cases, these modifications
excreta, which warrants additional investigations on mechanisms and
were found to lie within or proximal to mapped IgE binding sites and applications.
would be expected to prevent digestion by trypsin. The results
indicate that changes in pecan allergen solubility and the occurrence Impact of superheated steam roasting on the polyphenol
of chemical modification after heating could hinder the detection of
composition, bioactivity and volatile compound profile of cocoa
allergens in foods and modify their potency as allergens.
beans
Sawali Navare
Camellia seed oil, a high-quality cooking oil, attenuates liver
Cocoa beans are a rich source of polyphenolic compounds with antioxidative damage but exacerbates hepatic steatosis in alcoholinflammatory and enzyme inhibitory activities which could aid in
Induced C57BL/6 mice
obesity management. Cocoa processing steps like hot air roasting
Rui Guo
have been shown to reduce the total polyphenol content (TPC) by
The purpose of this study was to compare the effect of camellia seed more than 50%. Superheated steam roasting has been reported to
oil (CSO), a plant-derived monounsaturated fatty acid (MUFA), with retain higher TPC levels in cocoa as compared to hot air roasting.
corn oil (CO), a plant-derived n-6 polyunsaturated fatty acid (PUFA), Changes in TPC might not be indicative of changes in bioactivity of
on chronic alcohol consumption in C57BL/6 mice. Compared with
these cocoas. Some studies have shown that the digestive enzyme
CO, pretreatment with CSO drastically decreased the elevated
inhibitory and antiinflammatory properties of cocoa remain intact
activities of aspartate transaminase (AST), alanine transaminase
under certain processing conditions irrespective of TPC loss. This
(ALT), triglyceride (TG), and total cholesterol (TC) in plasma and
suggested that the composition of polyphenols rather than the total
the upregulated levels of malondialdehyde (MDA), 4amount may be a more important determinant of bioactivity. Hot air
hydroxynonenal (4-HNE), tumor necrosis factor-Î± (TNF-Î±), and
roasting at three temperatures (150C, 175C, 200C) was compared to
interleukin-6 (IL-6) in liver, and significantly recovered the
superheated steam roasting in terms of its impact on the polyphenol

composition, bioactivity, and flavor development in cocoa. Cocoa
beans roasted using these two methods were analyzed for TPC using
Folin-Ciocalteau assay. The inhibitory effect of cocoas against
Phospholipase A 2 was determined. TPC of hot air and superheated
steam roasted beans was not significantly different (Î±=0.05).
However, the IC50 of cocoa extracts obtained from superheated
steam roasted beans at 175C against Phospholipase A 2 was about
62% lower (Î±=0.05) than that of extracts from hot air roasted beans,
indicating higher bioactivity of superheated steam roasted beans. The
volatile compound profiles of the cocoa beans roasted by both
methods were compared using GC-MS. Cocoa beans roasted for 30
min at 150C with superheated steam exhibited 3050% higher levels
of desirable volatile compounds like pyrazines as compared to hot air
roasted beans. The procyanidin composition of beans prepared by
these different roasting methods is being compared using LC-MS to
offer insight into the higher bioactivity of superheated steam roasted
cocoa.
Development of DNA-free genome editing technology for no
dextran producing Leuconostoc citreum using CRISPR-Cas9
system
Seul-Ah Kim
Leuconostoc citreum has been used as a starter culture for industrial
kimchi fermentation in Korea. The lactic acid bacterium produces
dextan using sucrose in vegetables. However, dextran synthesis often
causes unpleasant mouse feeling to the consumers. The aim of this
study was to develop no dextran-producing L. citreum by
employing DNA-free genome editing tools of CRISPR-Cas. For this,
preassembled Cas9 protein and sgRNA targeting dextransucrase gene
were transformed into competent cells of L. citreum by
electroporation. As result, mutants were successfully obtained on
sucrose agar medium which do not produce dextransucrase or
dextran. Sequencing analysis showed that one nucleotide in the
mutant DNA was deleted and it resulted in gene knock-out by a
frame shift. When the mutant strain was inoculated as a starter in
kimchi (dongchimi) fermentation, the fermentation characteristics
such as viable cell counts, pH, and metabolites were not significantly
different compared to the wild type strain. Whereas, dextran content
in dongchimi inoculated with mutant strain was significantly
decreased after fermentation. This study highlights that DNAfree
genome editing tools using preassembled Cas9 and sgRNA can be
used to successfully knock-out target gene in L. citreum .

represented a higher value regarding the yield and the antioxidant
capacity.
Benchmark dataset for hazardous substances for safer
alternative chemicals
Tien-Chueh Kuo
Green Chemistry is an emerging focus on the industrial processes and
products which reduce or eliminate the use of hazardous chemicals or
mixtures by replacing with safer alternative chemicals during
manufacturing processes. We developed a chemical benchmark
dataset with the hazard and risk assessments based on the framework
of GreenScreen Â® for safer chemistry. GreenScreen Â® has
collected over 40 lists of high concern chemicals which are
developed by international, national, governmental agencies and
nongovernment organizations. Although GreenScreen Â® method is
freely available, substances with hazard assessments are not
available. We have adapted GreenScreen Â® method with hazard
endpoints and collected lists with GHS (Global Harmonized System
of Classification and Labelling of Chemicals) data from PubChem in
our dataset. According to annotations from the lists of high concern
chemicals, hazard assessments are assigned with chemicals.
Assembling chemicals with hazard assessments, we provide a
benchmark dataset for hazardous substances for chemometrics
analysis such as QSAR. In addition, we utilized the benchmark
dataset to enhance the hazard assessment framework for the
governmental agency and local industrial use.

Estimation of lactose removal by increase in freezing
point during processing of milk by ultrafiltration
Tina Truong
The milk protein beverage category continues to grow and consumers
are seeking variety. Ultrafiltration (UF) has seen increased use for
production of milk-based beverages containing different fat and
protein concentrations. A milk cryoscope is a commonly used rapid
method for detection of water adulteration of milk (freezing point
increases with water addition) and has also been confirmed as a rapid
method to monitor enzymatic hydrolysis of lactose to glucose and
galactose (freezing point decreases with increased lactose
hydrolysis). UF is a commonly applied unit operation to concentrate
protein in milk, and both lactose and soluble minerals are removed by
that process. Ultrafiltration of milk can be monitored by mid infrared
spectroscopy to measure protein and lactose or by enzymatic or
HPLC methods for measuring lactose concentration, all of which are
Evaluation of antioxidant activity of alkaloid extracts obtained
costly methods or are too slow for use in quality control in real time
from Marrubium Vulgare L
processing. Our objective was to develop and demonstrate a rapid
Ta Ha
method for monitoring lactose removal during UF using a milk
Objective The aim of the present study is the evaluation of the
cryoscope. Ultrafiltered milk retentates were manufactured at
antioxidant activity of alkaloid extracts in Marrubium Vulgare L.
different lactose removals (ca. 0, 30, 70 and 98%) using UF in
Methodology The extraction of total alkaloids was carried out by
combination with diafiltration to determine the impact of 4 fat levels
three different methods (Soxhlet, Maceration, and Reflux). The
(ca. skim, 1%, 2% and 3.5% fat) and 3 protein levels (ca. 3.4, 6.5 and
principle is based on the elimination of impurities contained in each
10.5% true protein) on change in milk freezing point. These
phase (organic and aqueous), until obtaining a greenish-black pasty
experiments were replicated twice followed by enzymatic analysis of
residue, presenting the total alkaloids. The antioxidant capacity was
lactose and milk freezing point determination. Freezing point
determined by two methods; total antioxidant capacity and ferric
increased linearly (R 2 = 0.99, p&lt;0.05) with increased lactose and
reducing antioxidant power. Ascorbic acid was used as a standard.
soluble minerals removal (i.e., decreased percent lactose). Prior to
Results The extraction by maceration and Soxhlet present higher
UF, milk freezing point was approximately -0.521 o C, and when 96
values (9.81% and 9.57% respectively), than the extraction by reflux to 98% of the lactose and soluble minerals were removed, the milk
which presented 6.73%. The Soxhlet extract presented the highest
freezing point increased to - 0.0039 o C, regardless of fat and protein
antioxidant activity around 62500 AAE/1gDM, while the value of
content. Variation in background protein and fat concentration did
ascorbic acid was 26137,76 AAE/1gDM. Similarly, the results were
not influence the ability to estimate the percent of lactose removal in
observed by the ferric reducing antioxidant power, the Soxhlet
UF milk using a cryoscope. A milk cryoscope would be a rapid (&lt;
extract showed the highest activity around 862.48 AAE/1gDM, while 3 min per measurement) and effective method to monitor a UF
the value of ascorbic acid was 733,74 AAE/1gDM. NB: AAE/1gDM process to determine the completeness of removal of lactose.
= Ascorbic Acid Equivalent per one gram of Dry Matter.
Conclusion The present results reveal that the Soxhlet extract
Estimation of lactose removal by increase in freezing point
during processing of milk by ultrafiltration

Maryanne Drake
The milk protein beverage category continues to grow and consumers
are seeking variety. Ultrafiltration (UF) has seen increased use for
production of milk-based beverages containing different fat and
protein concentrations. A milk cryoscope is a commonly used rapid
method for detection of water adulteration of milk (freezing point
increases with water addition) and has also been confirmed as a rapid
method to monitor enzymatic hydrolysis of lactose to glucose and
galactose (freezing point decreases with increased lactose
hydrolysis). UF is a commonly applied unit operation to concentrate
protein in milk, and both lactose and soluble minerals are removed by
that process. Ultrafiltration of milk can be monitored by mid infrared
spectroscopy to measure protein and lactose or by enzymatic or
HPLC methods for measuring lactose concentration, all of which are
costly methods or are too slow for use in quality control in real time
processing. Our objective was to develop and demonstrate a rapid
method for monitoring lactose removal during UF using a milk
cryoscope. Ultrafiltered milk retentates were manufactured at
different lactose removals (ca. 0, 30, 70 and 98%) using UF in
combination with diafiltration to determine the impact of 4 fat levels
(ca. skim, 1%, 2% and 3.5% fat) and 3 protein levels (ca. 3.4, 6.5 and
10.5% true protein) on change in milk freezing point. These
experiments were replicated twice followed by enzymatic analysis of
lactose and milk freezing point determination. Freezing point
increased linearly (R 2 = 0.99, p&lt;0.05) with increased lactose and
soluble minerals removal (i.e., decreased percent lactose). Prior to
UF, milk freezing point was approximately -0.521 o C, and when 96
to 98% of the lactose and soluble minerals were removed, the milk
freezing point increased to 0.0039 o C, regardless of fat and protein content. Variation in
background protein and fat concentration did not influence the ability
to estimate the percent of lactose removal in UF milk using a
cryoscope. A milk cryoscope would be a rapid (&lt; 3 min per
measurement) and effective method to monitor a UF process to
determine the completeness of removal of lactose.
Enhanced phenyllactic acid production using whole cell
bioconversion of Sporolactobacillus inulinus ATCC 15538
Yayun Cheng
3-D-Phenyllactic acid (PLA), which is an organic acid widely
existing in honey and fermented food, can be produced by lactic acid
bacteria. PLA was proved as an ideal antimicrobial compound with
broad and effective antimicrobial activity against both bacteria and
fungi. In this study, the whole cells of Sporolactobacillus inulinus
ATCC 15538, which was regarded as a superior producer of Dlactate with excellent lactate tolerance, were used for phenyllactic
acid synthesis from phenylpyruvate (PPA). The conversion
conditions were optimized by adjusting initial pH, phenylpyruvate
concentration, and glucose concentration. In addition, batch and fedbatch bioconversion were performed to improve PLA production. As
results, under the optimized bioconversion conditions of 70 mM PPA
and 275 mM glucose at pH 8.0, 47 mM D-PLA was produced within
30 mins with conversion yield of 88%. This is the first study for the
production of D-phenyllactic acid from phenylpyruvate using the
whole cells of S. inulinus ATCC 15538.
Roles of MAPK and Nrf2 signaling pathways in quercetin
alleviating redox imbalance induced by hydrogen peroxide in
mammary epithelial cells
Yongxin Li, Ning Han
Oxidative stress is a risk factor for mammary health, resulting in
decreased milk yield and milk quality. Application of exogenous
bioactive compounds has been a research focus of antioxidation in
the mammary gland. Quercetin is a flavonoid extracted from
vegetables, fruits and tea which has a variety of biological activities.
In this study, mouse mammary epithelial cells were treated with

quercetin, and the effect and molecular mechanism of quercetin
protection on hydrogen peroxide-induced oxidative stress were
studied. Results showed that quercetin alleviated the cell viability,
lactate dehydrogenase release, ROS accumulation and antioxidation
capacity of cells challenged by hydrogen peroxide. Importantly,
quercetin restored the activation of mitogen-activated protein kinase
(MAPK) and nuclear factor E2related factor 2 (Nrf2) pathways
induced by hydrogen peroxide. The inhibitors of p38 MAPK and
ERK affected the activation of Nrf2 pathway, suggesting that
quercetin may protect mammary epithelial cells from oxidative stress
by p38 MAPK-Nrf2 and ERK-Nrf2 pathways simultaneously.
Moreover, the inhibitors of MAPK and Nrf2 pathways reduced the
protective effects of quercetin on cell viability, the activity of CAT
and the expression of GCLM. In summary, the protective effect of
quercetin in mammary epithelial cells was mediated via MAPK and
Nrf2 pathways.
Current trends in safer alternatives and risk assessment
Yu-Ke Wang
Chemical products, like drugs, plastics, physical science,
agrochemicals, and building materials, all profit society nonetheless
unwitting consequences ensuing from the assembly and use of those
products compel chemists to develop new technologies that minimize
their damage. Green Chemistry is looking for safer technologies
enabled by systems thinking approach that analyzes the life cycle of
each part of an action. Everyone wants products to be safe,
efficacious, and non-toxic to the surrounding wildlife and
ecosystems. Green Chemistry goes to the foundation of the aims to
reduce or eliminate the hazard so that one does not worry about
exposure. Risk = Hazard x Exposure. The approaches to pollution
specialize in mitigating the hazard or end-of-pipe pollution
prevention controls. Notwithstanding a chemical or biological
material has risky properties, any risk to human health or the
surroundings is shallow if the chemical is handled safely beneath
controlled conditions. Risk assessment could be a management tool
to see whether the harm may be caused in what circumstances.
Application of shark chondroitin sulfate with different molecular
weights in bone nutrition and bone tissue repair
Yunquan Zheng
Osteodystrophy, osteoporosis, bone injury or defect are common
clinically, mainly manifested as stunting, osteomalacia, bone
deformation, long-term pain and limited mobility, which seriously
affect the lives of patients. Chondroitin sulfate is generally extracted
from cartilage tissues such as throat bone, nasal bone and trachea of
pig or cow. It is mainly composed of the copolymer of Nacetylgalactosamine (2- acetamide -2 deoxy -Î2-D- galactopyranose)
and D- glucuronic acid, and the hexose in the copolymer is
alternately connected by Î2-1,3 and Î2-1,4 glycosidic bonds. At
present, chondroitin sulfate has been applied as a medicine or
nutritional supplement for treating joint diseases, or used in the
preparation of biomaterials. However, the preparation technology of
chondroitin sulfate with different molecular weights and its activity
on osteoblasts have not been deeply studied. In this work,
macromolecule chondroitin sulfate was separated and purified by
enzymolysis-membrane separation-column separation coupling
technique from shark cartilage, with purity of 98.89Â±0.140% and
weight average molecular weight of 81812Â±99 Da. Chondroitin
sulfate with medium molecular weight and small molecular weight
were obtained by H 2 O 2 oxidation degradation method, and the
weight average molecular weights were 8424 Â±67 Da and
2091Â±85 Da, respectively. The spectra of UVvis and IR
demonstrated that the structure of chondroitin sulfate with different
molecular weights remained intact, and the characteristic groups such
as acetamido, carboxyl, sulfate and sugar ring did not change during
H2O2 oxidative degradation. MTT assay showed that chondroitin

sulfate with different molecular weights could significantly promote
the proliferation and migration of mouse preimplantation osteoblasts
MC3T3-E1 (10-500 Î_g/mL). The results of real-time qPCR
exhibited that chondroitin sulfate with different molecular weights
promoted the expression of differentiation gene such as ALP, OPN,
OCN and RUNX2 in MC3T3-E1 cells. The activity of low molecular
weight chondroitin sulfate is significantly higher than that of medium
molecular weight and high molecular weight chondroitin sulfate,
indicating that low molecular weight chondroitin sulfate is more
easily absorbed and utilized by cells and plays a key role. The
experimental results suggest that small molecule shark chondroitin
sulfate has more potential for bone nutrition and bone repair, and
subsequent in vivo experiments are under way.
Effect and mechanism of Citrus depressa Hayata peel extract
against acetaminopheninduced liver injury in mice
Zheng-Yuan Su
Acetaminophen (APAP) is a common medication to alleviate pain
and reduce fever, but longterm use and overdose of APAP will cause
liver injury. In this research, we studied the effect and mechanism of
ethanolic extract of Citrus depressa Hayata (CD-EE), Nobelitin
(Nob), and Tangeretin (Tan) against APAP induced liver injury in
Balb/c mice. The mice were randomly divided into control, APAP,
APAP+N-acetylcysteine (NAC) as a positive control, APAP+CD-EE
(250 and 500 mg/kg b.w.), APAP+Nob (50 mg/kg b.w.), and
APAP+Tan (50 mg/kg b.w.). The mice were oral administrated with
NAC, CD-EE, Nob or Tan once daily for nine weeks, and injected
intraperitoneally (i.p.) with APAP (400 mg/kg) twice a week from
the second week. We found that CD-EE, Nob, and Tan significantly
decreased APAP-induced serum ALT and AST activities, and
decreased the inflammation of liver pathology. As compared with the
APAP group, CD-EE, Nob, and Tan can up-regulate the mRNA and
protein expressions of Nrf2, NAD (P) H: quinone oxidoreductase 1
(NQO1), heme oxygenase-1 (HO-1), and UDP-glucuronosyl
transferase 1A (UGT1A), and also restore the activities GPx, GST
and catalase, and reduce lipid peroxidation in the liver. These results
suggest that CD-EE, Nob, and Tan might reduce APAPinduced
hepatotoxicity through regulating Nrf2-mediated defense system in
BALB/c mice.
Developing Double Green peanut protein-based meat substitutes
by a high-moisture extrusion process: a multi-scale method to
visualize the â€˜Black process for forming a meat-like fibrous
structure
Jinchuang Zhang
High-moisture extrusion technology should be considered one of the
best choices for producing plant protein-based meat substitutes.
However, the extrusion process has been seen as a â€˜black box with
limited knowledge of what occurs inside it, which has caused serious
obstacles for controlling the extrusion process for developing meat
substitutes. Here, the highmoisture extrusion process has been
developed to produce the â€˜double green peanut protein-based meat
substitutes with a meat-like fibrous structure. The whole extrusion
process was divided into six functional zones for sample collection.
X-ray microscopy, scanning electron microscopy (SEM), and atomic
force microscopy-based infrared spectroscopy (AFM-IR) were used
to make the whole extrusion process visible using a multi-scale
method to show the process of forming meat-like fibrous structure
using 2D and 3D perspectives. Results showed that the protein
molecules underwent dramatic structural changes and unfolded in the
extruder barrel, which created favorable conditions for molecular
rearrangement in the subsequent zones. It was confirmed that the
meat-like fibrous structure started to form at the junction of the die
and the cooling zone, and that this structure was caused by the phase
separation and rearrangement of protein molecules in the cooling
zone. Moreover, the interactions between hydrogen bonds and

disulfide bonds formed in the cooling zone maintained the meat-like
fibrous structure. Of the two main peanut proteins, arachin played a
greater role in forming the fibrous structure than conarachin,
especially those subunits of arachin with a molecular weight of 42,
39, and 22 kDa. Models were built in three ways based on the data
collected during the high-moisture extrusion process and the first
visualization platform software has been established to clearly show
the black box by combining the virtual simulation technology, which
would be helpful for further development of meat substitutes or
protein-based materials through extrusion process.
Advancements in Food & Metabolomics
Incorporating principles of green chemistry into the
metabolomics workflow
Amelia Palermo
Metabolomics aims at comprehensively profiling metabolites and
lipids in biological systems by cohesive analytical platforms usually
based on liquid chromatography hyphenated to mass spectrometry
(LC-MS). These approaches enable the targeted or global
(untargeted) detection of analytes with high throughput and accuracy
and are traditionally leveraging sample preparation protocols and
chromatographic separations which involve the use of toxic
chemicals, organic solvents and other laboratory materials that are
not reused and generate large quantities of waste. Thanks to the
introduction of significant technological and bioinformatics
improvements, the application of metabolomics workflows has
steadily risen over the past two decades, enabling significant
advancements in biology, personalized medicine, toxicology, and
food quality control. However, whether classic metabolomics
workflows may be optimized to reduce the generation of waste, to
conserve energy, and to replace hazardous chemicals, has not yet
been systematically evaluated. Here we discuss the opportunities and
limitations of translating the principles of green chemistry into the
metabolomics workflow and propose alternative laboratory strategies
for sample preparation, processing, metabolite profiling, and storage.
Ultimately, the implementation of these principles in the laboratory
practice will accelerate the transition towards energy-efficient and
sustainable omics research.
Ion mobility mass spectrometry in food metabolomics
Timo Stark
Ion mobility spectrometry (IMS) is a rapid and sensitive technique to
separate complex mixtures of (bio)molecules prior to mass
spectrometry (MS). Strong benefits arise between these two
complementary methods as the information about gas phase ions
were significantly increased. IM is able to separate ions from small
molecules (&lt; 500 Da) up to megadalton protein complexes based
on their differential mobility through a buffer gas, thus, resolve ions
that may be indistinguishable by MS alone, or to determine structural
information like rotationally averaged collision cross-sectional area
(CCS). Moreover, IM-MS offers the chance to obtain insights into
the conformational dynamics of a system, sharing unique means of
characterizing flexibility and folding changes. Recently, IM-MS has
been recognized for having significant research/applied industrial
potential and comprises multi-/cross-disciplinary areas of science, the
applications and impact from decades of research are only now
beginning to be utilized for small molecule species. Reference
compounds from Garcina buchananii as well as Theobroma cacao
were analyzed by means of UPLC-ESI-IMSTOF-MS to build
databases consisting of retention time, accurate m/z of precursors
and fragment ions as well as CCS. The CCS values in different
concentrations and solvent systems showed excellent intra- as well as
interday precision (RSD â‰¤1%). The established database was
applied on different organs of G. buchananii as well as G. kola , G.

mangostana, G. cambogia and different cocoa samples enabling a
fast and reliable identification of these natural bioactives.

processes/formulation of products to improve and compete with highquality vanilla goods.

Gut microbiota and metabolomics as useful tools to dissect the
complex structures of black tea polymers
Shengmin Sang
Black tea is the most widely consumed tea worldwide. Thearubigins
are polymers of tea catechins, which account for more than 20% of
the black tea polyphenols. However, the chemical structures and the
underlying mechanisms regarding how the thearubigins, being poorly
bioavailable, generate the in vivo health benefits are still largely
unknown. Using germ-free and specific pathogen-free husbandry
conditions combined with LC/MS-based nontargeted and targeted
metabolomic analysis, we investigated the role of intestinal bacteria
in thearubigins metabolism. Theaflavins and theasinensins were
identified as the major microbial metabolites of thearubigins,
suggesting these molecules are the building units for the complex
thearubigins. To further confirm this, thearubigins depolymerization
was done and menthofuran conjugated theaflavins, theasinensins, and
catechins, as well as their free forms were detected as the major
degradation products of thearubigins, suggesting that theaflavins and
theasinensins could be further polymerized through B-type
proanthocyanidin linkages. This was confirmed by enzymatic
synthesis of theaflavin-epicatechin trimer. Furthermore, four
microbial degradation products were able to be detected in urine
samples, suggesting they can be absorbed into the circulating system.
Using the combination of microbial degradation, metabolomics,
chemical degradation, and enzymatic synthesis, our results
demonstrate that thearubigins are the complex polymers of
theaflavins, theasinensins, and catechins and can be metabolized by
gut microbiota to their corresponding bioactive and bioavailable
smaller molecular metabolites.

Sensoproteomic discovery of taste modulating peptides in soy
sauce
Verena Mittermeier
Healthier food products, for example, reduced in fat, sugar, or salt,
respectively, are wellknown to induce nonacceptable flavor changes
in the products and has, thus, created unexpected flavor challenges
for the food industry. To meet consumers demand for healthy but
tasty foods, novel ingredient discovery is essential to overcome such
flavor challenges associated with the production of, in particular,
sugar, salt or fat-reduced products. Various drying, fermentation,
cooking and roasting procedures have been developed and the
alluring flavour of these dishes prepared do attract consumers on a
global scale. In particular, proper raw material selection and food
manufacturing techniques pave the way for the discovery of taste
modulators, which might be applied as natural solutions to overcome
flavor challenges related to the production of, in particular, sugar, salt
or fat reduced products. The presentation will highlight the
Sensoproteomics approach in the discovery of new taste modulating
peptides in soy sauce, one of the most common Asian fermented
foods, with taste modulating thresholds between 42 and 420
Âµmol/L. Quantitative profiling by means of UHPLC-MS/MS MRM
in different (non)-fermented foods emphasized the importance of
fermentation in regards to taste formation. On the basis of this
knowledge, microorganisms with specific digestion patterns may be
used to tailor the release of taste modulating peptides.
Lipid fingerprinting in eleven species of dietary fish by nontargeted LC/MS
Siddabasavegowda Bommegowda
Fish is an important nutrition source because its lipids, which are rich
in Ï‰-3 fatty acids, are beneficial for human health. Furthermore,
fish lipids exhibit a series of potent bioactivities, such as anti-oxidant,
anti-bacterial, anti-inflammatory, and anti-atherogenic activities.
However, studies focusing on their detection, characterization,
composition, and nutritional value are limited. In this research, we
applied a non-targeted lipidomic approach based on ultra-high
performance liquid chromatography coupled with linear-ion trapOrbitrap mass spectrometry (UHPLC/LTQ-Orbitrap-MS) to
comprehensively profile, compare, and detect unknown lipids in
eleven types of dietary fish. Characterization of 287 molecular
species from five major lipid classes was accomplished by their
MS/MS analysis. Multivariate principal component analysis revealed
the distinct lipid composition in shishamo smelt and Japanese sardine
compared to other fish types. Glycerophospholipids (GPs) were the
abundant lipid class followed by glycerolipids in most fish fillets.
The assessment of nutritional indices based on the levels of free fatty
acid such as index of atherogenicity, P:S ratio, and health promotion
index scores suggested that among the ten other fish types, shishamo
smelt is highly beneficial for health. Further, lipids such as N-acyl
lysophosphatidylethanolamine were detected and characterized for
the first time in fish fillets by mass spectrometry (Fig. 1).
Hierarchical cluster correlations indicated the predominance of GPs
and sphingolipids in sardine, whereas fatty acyls and triacylglycerols
(TAGs) were predominant in shishamo smelt. The high levels of
polyunsaturated fatty acid-enriched GPs and TAGs in dietary fish
endow it with great potential as a healthpromoting food for human
consumption. This study offers a comprehensive analysis of lipids
and their compositions in fish fillets, demonstrating their potential
use in the nutritional assessment of functional foods.

Chemical drivers of vanilla flavor liking
Diana Forero-Arcila
Vanilla owes its popularity to its highly desirable characteristic flavor
and is an established staple ingredient all over the world. The
characteristic vanilla flavor is developed during the curing of the
beans, a process that is associated with the increase of hydrolytic
enzymes that promote the production of flavor compounds. The
traditional curing of vanilla beans is labor-intensive and can last up to
nine months. Therefore, several quick curing methods have been
developed; however, the flavor quality does not match those of
traditionally cured beans. Hence, the complexity of vanilla flavor
opens an opportunity for further discovery by identifying flavor
actives to understand differences in the entire chemical composition
and discover drivers of vanilla liking. This work adopted an
untargeted flavoromics approach to characterize the chemical drivers
of vanilla flavor liking. Fifteen beans of Vanilla planifolia species
varying in origin and curing process were extracted and an untargeted
GC/MS-QToF and LC/MS-QToF profiling along with the sensory
evaluation including a consumer liking study (n = 122) and
descriptive analysis (DA) were performed. Significant differences in
the DA attributes and the consumer liking scores were reported
among the 15 samples. Chemical drivers of vanilla flavor liking were
investigated by modeling the chemical profiles and the corresponding
liking scores by orthogonal partial least squares (OPLS) analysis with
good fit and predictive ability (R 2 Y &gt; 0.9 and Q 2 &gt; 0.8).
The top predictive volatile and non-volatile compounds of vanilla
flavor liking were selected based on their VIP predictive scores. All
20 predictive compounds were identified which included wellknown
compounds such as vanillin as well as novel compounds which
include glycosides. Further sensory recombination testing
Whole wheat bread: Impact of enzymatic lipid oxidation and
demonstrated the sensory activity of the predictive compounds on
liking. Understanding the markers that drive the liking of vanilla and characterization of aroma drivers of liking
Devin Peterson
their impact on flavor perception, will allow to control

Despite the health benefits and numerous recommendations for
increased whole grain consumption, the worldwide average intake is
well below recommended levels which was recently identified as a
primary contributor to poor dietary patterns responsible for 1 out of 5
deaths globally. Several factors account for the limited consumption
of healthy whole grain foods being the flavor one of the most
influential. The aim of this study was (1) to apply a targeted Gas
Chromatography/Mass Spectrometry (GC/MS) chemical profiling
(flavoromics) and sensory-guided approach to identify key
compounds that impact consumer aroma liking of whole wheat bread
and (2) to understand the influence of lipid oxidation enzymes in the
inhibition of the aroma compounds formation. For the first aim, 16
bread samples were chemically profiled by GC-MS/MS and PLS
models were developed to predict consumer acceptance (n = 97).
Seven predictive compounds of highly liked breads were identified as
Maillard reaction and fermentation products. Further recombination
studies demonstrated predictive compounds increased aroma liking in
a consumer panel. For the second aim, aromaactive compounds were
identified through GC/MS-olfactometry in non-aged and aged (37 C
for 8 weeks) Lipase/Lipoxygenase knock-out (KO) and wild-sibling
control (WS) wheat lines. Descriptive analysis (DA) of both whole
wheat bread and aroma recombination model samples revealed a
reduction of cardboard perception in the aged KO sample compared
to the aged WS, which aligned with an observed suppression of lipid
oxidation compounds. The inhibition of Lipase and Lipoxygenase
KO also impacted the formation of compounds originating from the
fermentation pathway which increased the perception of
fermented/yeasty and fruity DA attributes. In summary, this work
demonstrates the application of sensory-guided and targeted
flavoromics approach to characterize pathways for flavor formation
and identify drivers of liking. The application of this work involves
the identification of a molecular target for breeding programs
utilizing flavor-guided approaches as well as ingredient strategies to
increase desired aroma compounds for flavor improvement of whole
wheat products.
Alternative Protein Sources for Human Nutrition (Plant-Based
Protein)
Green proteome: Waste into wealth
Sureyya Ozcan
There is a foreseeable need for plant-based proteins to ensure
sustainable food chain. To meet the demand, alternative protein
sources have been investigated over the past few years and the
market is fast growing. Here we investigated the potential of sugar
beet leaves as an alternative protein source using omics approaches.
On a dry matter basis, sugar beet leaves contain an average of 20%
crude protein with a well-balanced amino acid composition. Sugar
beet leaf proteins were extracted via three different precipitation
methods: isoelectric point, ammonium sulfate, and thermal
precipitation followed by freeze drying to obtain powders. High
pressure homogenization was used as a pretreatment method to
increase the extraction yield. The proteins in both soluble and
insoluble fractions of sugar beet leaves harvested in various seasons
and extracted by different processes were characterized in the final
powder forms. Characterizations were performed by isolating
proteins using sonication, centrifugation, ion exchange
chromatography, denaturing polyacrylamide gel electrophoresis
(SDS-PAGE), and UV-Vis spectroscopy. Furthermore, the proteome
of sugar beet leaves was determined for the first time with a mass
spectrometry-based proteomics method. Over two hundred plant
proteins were identified in sugar beet leaves and RubisCO was found
the most abundant protein among all. This research will not only
elucidate the whole proteome of sugar beet leaves, but also guide to
explore the other plants with green leaves to be used as protein
source.

Tuning emulsifying and foaming properties of pulse
proteins: current status and future opportunities
Jiajia Rao
Recently, the utilization of pulse protein has been raised a remarkable
interest because of its nutritional benefits, and it offers a lower
environmental impact. However, the application of plant proteins is
still underutilization due to its poor functional properties. For
instance, the abilities of pulse proteins to adsorb at oil/water or
air/water interfaces are limited due to their compact structure with
multiple subunits largely linked through hydrophobic patches. To
overcome the above limitation on pulse proteins, a number of
techniques have been developed to modify the structure properties of
pulse proteins for improving their foaming and emulsifying
properties. These include ultrasound, heat treatment and pH shift. In
this presentation, pea protein isolate (PPI) will be selected as a pulse
protein representative. This talk begins with a brief introduction of
hierarchical structure of PPI material to better understand the
structure characteristics. It will comprehensive discussed the impact
of ultrasound, heat treatment, pH shifts and their combination on
protein secondary structure, kinetic adsorption and rheological
interfacial properties of PPI and its fractions (legumin, vicilin and
albumin) at interface, and then to research its relationship with
foaming and/or emulsifying properties. In general, foaming and
emulsifying properties could be improved by means of
abovementioned methods because these processing aid irreversibly
disrupted the original large micron-sized aggregates in untreated
protein samples and change their secondary structure of PPI. For
instance, the secondary structure of the protein was changed (e.g.,
decreased Î²-sheet content, increased Î±-helix and Î²-turn contents),
the ability of the protein to increase the interfacial pressure (DÏ€),
and the rates of protein diffusion (K diff ) was increased.
Consequently, the emulsifying and foaming capacity was also
increased. Our results suggested that protein structure and function
researches are valuable in tailoring proteins for specific functional
outcomes and expanding the availability of pulse proteins in variety
of food application.
Flavor tuning of cheese by application of plant-based protein
hydrolysates
Sonja Froehlich
The characteristic mouthfulness and long lasting taste of matured
cheese is induced by the class of Î3 -glutamyl dipeptides, which are
formed during cheese ripening from free amino acids as acceptor and
L -glutamine catalysed by the enzyme gamma-glutamyl transferase.
To reduce the long maturation time of typically 3 to 10 months and to
provide options for more intense cheese taste, a technology platform
for improved flavour generation combining an increase of enzyme
activity by partial microfiltration and an elevation of available amino
acid precursors by addition of plant-based protein hydrolysates was
developed. As traditional acid hydrolysis of protein preparations
leads to a complete degradation of L -glutamine, an alternative
protocol based on enzymatic digestion was implemented for
identification of raw materials with ideal amino acid composition. To
efficiently monitor the formation of Î3 glutamyl dipeptides during
maturation time series as well as their spatial distribution after
mixing the protein preparation into the cheese curd, a comprehensive
high-throughput UHPLCMS/MS method requiring minimal workup
was developed. Using free L -glutamine in a proof-of-principle
experiment, levels of Î3 -glutamyl dipeptides were found already
significantly increased after 12 weeks ripening time compared to a
reference sample after 44 weeks of maturation.
Improving plant-based hamburger flavor through studying
flavor formation in grilled beef hamburger
Joshua Zyzak

The Maillard reaction is a key component of flavor formation in
cooked beef products. This is very true for the classic grilled
hamburger aroma, the aroma that is so easily recognizable even at a
distance from the cooking source. The Maillard reaction aroma is
dependent on precursors (amino acids, sugars, salts), environment
(moisture level, pH, catalysts, temperature) and time of heating. In
previous work, we identified 2-acetyl-2-thiazoline (2-AT) as a key
aroma compound present in cooked beef hamburgers but almost
completely absent in plant-based burgers. Because of that
observation, we undertook a study to identify the mechanism for 2AT formation in beef hamburgers. This presentation will provide a
summary of what we learned and how we applied these learnings to
potentially improve the flavor formation in plant-based burgers.
In vitro digestion, a suitable alternative to animal models for
evaluating digestibility of proteins and estimating PDCAAS
(Protein Digestibility Corrected Amino Acid Score) values
Vicenta Garcia Campayo
The consumption and demand of protein has been on the rise
worldwide from the past two decades. Current dietary guidelines
emphasize plant-based foods as major contributors to a healthy
dietary pattern and to environmental sustainability, this resulting in
increasing consumer demand for plant-based and alternative protein
sources. In numerous geographies, protein nutrient content claims in
food products are restricted in that they need to be based on quality
measurements. Quality is influenced by both the amino acid profile
and the digestibility of any given protein and is typically determined
by the PDCAAS method, based on true fecal protein digestibility.
More recently, the digestibility of indispensable amino acid score
(DIASS) which is based on ileal digestibility of individual amino
acids, has been proposed as a more physiological score. Both
methods require the use of animal models to determine protein
digestibility and this poses a challenge for innovation as many
industries are committed to zero animal testing. In vitro models
represent an alternative approach. We have developed an in vitro
model that simulates oral, gastric, and small intestinal digestion of
ingredients and foods. A uniqueness of the model is the inclusion of
brush-border membrane enzymes in the small intestinal phase,
enzymes responsible for the late stages of digestion of both
carbohydrates and proteins. We have used the model to screen the
digestibility of a range of proteins from various sources (i.e., pea,
rice, wheat gluten, canola, whey) and developed a correlation
between our in vitro data and in vivo digestibility values reported in
literature for similar products. This correlation can be used to predict
the digestibility of newly developed proteins for which an in vivo
value has not been determined and, furthermore, it is amenable to
predict the PDCAAS value of such novel products.

&lt;0.05) weight gain up to 20%. Similarly, glucose tolerance was
improved ( p &lt;0.05) in mice fed the diet with CSP250.
Interestingly, the daily caloric intake was decreased ( p &lt;0.05)
with CSP250 and increased with Orlistat. These observations align
with the lower ( p &lt;0.05) Ghrelin levels in mouse plasma observed
for CSP250 (3ng/mL) compared to CSP500 (15ng/mL), Orlistat
(35ng/mL), wester-diet (15ng/mL), and standard chow
(23ng/mL).Insulin, leptin, triglycerides, and cholesterol ratio (HDL:
Total Cholesterol) in mouse plasma also decreased ( p &lt;0.05) by
CSP250, CSP500, and Orlistat supplementation. Interestingly, fecal
analysis revealed that fat content increased significantly for Orlistat
but not for CSP. Even though CSP with potent in vitro pancreatic
lipase inhibition has been previously identified, the current results
suggest that the antiobesity activities also depend on the hunger
suppression capabilities. It also elucidates that supplementing higher
levels of CSP increased ( p &lt;0.05) the crude protein content in
mouse droppings by 3.5%. The decreased protein digestion at higher
CSP supplementation levels might explain why no further benefit
was observed for CSP500. Taken together, it was demonstrated that
suppression of hunger also plays a critical role in the anti-obesity
properties of CSP. Finally, these results suggest that hairless canary
seed peptides could serve as a promising therapeutic alternative and
as functional and/or nutraceutical ingredients for foods in the control
of obesity.
The differential effect of soluble and in-soluble rice fiber on the
human gut microbiota in vitro.
Karley Mahalak
Studies have shown that a diet high in fiber and prebiotics has a
positive impact on human health. In the colon, these compounds are
fermented by the gut microbiota to produce metabolites that are
associated with beneficial health outcomes including lower allergic
inflammation in the lung and improved blood glucose control. Using
a Simulator of the Human Intestinal Microbial Ecology (SHIMEÂ®)
system, we cultivated the gut microbiota in conditions containing
either soluble or insoluble fiber. The differential effects between
these two types of fiber on the gut microbiota were determined
through comparative analysis of community structure and function.
Investigating prebiotics in a microfluidic model of colorectal
cancer
Daniel Penarete
Changes in the composition of the gastrointestinal microbiota are
associated with the development of colorectal cancer, and prebiotics
have been proposed as a tool to modulate these changes and prevent
disease. However, there is a lack of physiologically relevant
coculture platforms to evaluate the effect of prebiotics on
colonocytes within the complex tumor microenvironment. To address
this need, we developed a microfluidic device to coculture a diverse
gastrointestinal microbiota with tumor-derived colonocytes within an
anoxic, three-dimensional microenvironment typical of solid tumors.
We demonstrate the effect of this culture microenvironment on the
expression of cancer-related genes in colonocytes, as well as the
possibility of sustaining bacterial diversity and colonocyte viability
during coculture enabled by microfluidic technology. We employ this
platform to evaluate the effect of prebiotic compounds on microbiota
composition and the subsequent impact on colonocyte viability and
gene expression. Our results exemplify the potential of complex
coculture models to improve our understanding of the role of
prebiotics on gastrointestinal physiology and to design prebiotic
interventions as microbiota-mediated disease prevention tools.

Prevention of obesity and insulin resistance by hairless canary
seed ( Phalaris canariensis L.) peptides in western diet-induced
obese mice
Uriel Urbizo
Obesity is one of the main precursor factors involved in chronic
conditions like diabetes, coronary heart disease, inflammation, and
hypertension. Hairless canary seed ( Phalaris canariensis L) is an
emerging crop used traditionally in Mexico to treat noncommunicable diseases (NCDs). Specifically, the antiobesity activity
of canary seed peptides (CSP) was linked to their ability to inhibit
pancreatic lipase. However, the effect of CSP supplementation in an
intervention model remains unknown. In this study, we aimed to
explore the in vivo antiobesity properties of CSP produced by
commercial proteolysis in western diet-induced obesity in C57BL/6
mice. Results showed that diet-induced obesity was prevented by
Emerging in Vitro Gut Models for Understanding Nutrientdaily supplementation with CSP, where CSP250 (250mg/kg body
Microbiome Interactions - New Insights in Gut Microbiota
weight) and CSP500 (500mg/kg body weight) were as efficient as the Health-Benefits
commercial drug Orlistat (40mg/kg body weight), decreasing ( p

Can (semi)volatile organics present in agro-industrial waste
hydrochars limit potential environmental applications?
Madeline Karod
Hydrothermal carbonization (HTC), often referred to as wet
pyrolysis, is a thermochemical conversion pathway that processes
wet waste using water as both solvent and catalyst to produce liquid
biocrude and a solid hydrochar. While pyrolysis produces biochar
that is frequently used as an adsorbent for water treatment or soil
amendment, only a handful of studies on HTC investigate the
environmental applications of solid hydrochar. One reason for this is
the (semi)volatile organic compounds that condense on the surface of
the hydrochar during HTC, forming an amorphous layer (often called
secondary char) that may pose a risk to soil and water if applied
directly. To better understand and potentially mitigate the behavior of
secondary char in the environment, hydrochar was produced from
three agro-industrial waste feedstocks (apple pomace, municipal food
waste, and wood chips) at 200 C and 250 C for one hour. Proximate
analysis and thermal stability were determined for the hydrochars to
investigate their stability in water and soil. It was determined that at a
higher carbonization temperature, fixed carbon content increases and
hydrochars are more stable. Polyacrylamide beads were used as a
passive sampler to determine the partitioning behavior of secondary
char between organic and aqueous phases. After passive sampling,
the aqueous phase was analyzed via HPLC for chemical composition,
and the beads were placed in a hexane/acetone mixture to extract the
organic compounds adsorbed during sampling, and this solution was
analyzed via GC-MS. It was determined that secondary char yields
are influenced by feedstock composition, rather than reaction
temperature, whereas secondary char composition is heavily
influenced by reaction temperature. Lower reaction temperatures
produce a secondary char that consists of fewer compound types and
contains higher concentrations of reaction intermediates, like
5hydroxymethylfurfural, which partitions largely to the organic
phase. At higher reaction temperatures, secondary char contains a
variety of smaller compounds that are derivatives of larger
intermediate compounds and these compounds equilibrate both into
the organic and aqueous phases. While higher reaction temperatures
produce a more thermally stable hydrochar, the compounds on the
hydrochar s surface are more likely the partition into the
environment, and selecting the appropriate feedstock and reaction
temperature is crucial to applying hydrochar to the environment.
The fuel value of animal slurries: Saving nutrients and the
environment
Benjamin Wirth
Animal slurries pose an environmental risk from multiple points of
view. The common practice to return animal slurries to agricultural
land to return its nutrient value needs to be reconsidered. The
excessive use of antibiotics in livestock farming leads to more and
more antibiotic resistance genes found in soil. Returning those
nutrients, especially nitrogen, leads to excess amounts of nitrate
found in groundwater ending up in surface waters and threatening the
supply of potable water. Additionally, carbon dioxide and even worse
nitrous oxide are emitted in huge quantities. Turning those animal
slurries into biogas does not effectively reduce those risks. Therefore,
new processes need to be developed or applied for the sustainable
treatment of animal slurries. Hydrothermal processes are well suited
to address the issues mentioned above and hydrothermal liquefaction
(HTL) in particular offers certain benefits. HTL is perfect for treating
highly wet biomass processing it at 300 350 C yielding a biocrude
oil as the main product. Besides the biocrude, HTL also produces a
liquid process water and a solid product comparable to hydrochar.
Due to its high temperature and high pressure the products are
hygienized. Nutrients, especially nitrogen and phosphorus, can be
recovered from the liquid and solid phase, turned into valuable
fertilizing products, and applied where and when it is needed. Most

important is the fuel value of those animal slurries - literally. The
biocrude can be turned into actual fuel for transportation, non-road
mobile machinery, and
aviation. This talk will present major challenges dealing with animal
slurries and the stateof-the-art of hydrothermal liquefaction with a
focus on the work in progress of turning animal slurries into a variety
of value-added products.
Enhancing biogas production from brewery byproducts with
rumen fluid pretreatment
Stephanie Chen
Anaerobic digestion (AD) of lignocellulosic biomass has been widely
adopted to produce renewable energy via the conversion of dairy,
municipal and industrial wastes, while simultaneously stabilizing
these waste streams. Brewery by-products, mainly spent grain, spent
hops, and spent yeasts, have considerable valorization potential in an
AD system where fermentable sugars and proteins can be liberated
from plant polymers and cell biomass. However, the obstruction of
fiber degradation due to the complex lignocellulose structure
represents a major bottleneck to industrial-scale processing of agrofood wastes. Rumen microorganisms are promising candidates to
serve as a reservoir of hydrolytic microorganisms in efficiently
mobilizing sugars and nutrients from lignocellulosic biomass. We
investigated the methanogenic potential of brewery by-products,
while utilizing rumen fluid as a pretreatment strategy in a phased AD
system. Biochemical methane potential assays of brewery byproducts were performed in a two-stage batch system: rumen fluid
pretreatment (ruminal hydrolysis and acidogenesis) at 39 C for time
durations of 6, 12, and 24 hours, followed by thermophilic AD up to
40 days at 55 C (methanogenesis). Brewery by-products were mixed
with rumen fluid at a volatile solids (VS) loading rate ranging from 5
to 10%. For the second stage, pretreated brewery by-products were
mixed with the anaerobic sludge and their biogas production were
compared with that of the untreated samples (control). Specific
methane yield and biogas quality were improved in pretreated
brewery by-products as compared to untreated samples. Total
volatility fatty acids were increased after pretreatment, accompanied
by an increase in soluble chemical oxygen demand, indicating
vigorous activities of hydrolysis and acidogenesis during
pretreatment. Our results demonstrated that coupling of rumen fluid
pretreatment and AD can successfully enhance biofuel production
from brewery by-products. Further studies are needed to deliver
applicable strategies of stabilizing the digester pertaining to the
incorporation of rumen microorganisms.
Enhancing conversion of agricultural wastes to products by
teamwork
Joan Lynam
Women and minority high school students were recruited to take a
project-based course Agricultural Wastes to Products. In the course
they were placed in teams to perform research in converting various
byproducts from food production into saleable bioproducts. Results
from the team efforts included producing tea bags from waste
hibiscus used in rum infusion and conversion of wastes from mayhaw
berry jelly production into biofuel pellets using hydrothermal
carbonization.
Product centric technologies for agricultural residue
conversion to fuels and value-added chemicals
Ejaz Ahmad
Agricultural residues conversion to fuels and value-added chemicals
can mitigate greenhouse gas emissions and establish a closed carbon
loop in the atmosphere. In this regard, various technologies have
been developed in the last two decades which can be broadly
categorized into high temperature and low-temperature technologies
based on the final product obtained. The high-temperature

agricultural residue conversion technologies primarily focus on fuel
and energy production. In particular, the in-situ catalytic process is
reported herein to produce low oxygen-containing bio-oil and
hydrogen-rich combustible gases. The biochar produced during the
catalytic pyrolysis process acts as cracking, water gas shift reaction
and
hydrodeoxygenation catalyst, thereby eliminating the need for further
upgradation of the produced bio-oil. On the contrary, lowtemperature thermochemical conversion technologies are primarily
employed to produce value-added chemicals from agricultural
residue biomass in the presence of an acid catalyst. It has been
observed that the reactant structure, catalyst physicochemical
properties, and mode of heating drastically affect feedstock
conversion and desired product yield. In particular, reactant structure
determines the type of acidity required in a catalyst i.e., only
BrÃ¸nsted acidity, Lewis s acidity, or a combination thereof for any
particular reaction. Interestingly, the acidity of a catalyst and its
textural properties play a dominant role in such reactions
interchangeably. One possible reason can be attributed to the fact that
acidity is necessary for reactant conversion and desired product
selectivity. At the same time, access to acidic sites is equally
important which depends on the textural properties of the catalyst.
Thus, the present study illustrates both high-temperature and lowtemperature technologies for agro residue conversion to fuels and
chemicals.
Engineered biocatalyst to convert thermochemically-treated
biomass-derived heterogeneous substrates to advanced platform
chemicals
Lahiru Jayakody
Advanced biobased platform chemicals for making bioplastics are
vital to a circular material economy to minimize global plastic
pollution and reduce greenhouse gas emissions associated with
petroleum-based synthetic polymer production. Indeed, in
cooperation, biobased chemicals such as muconate to polymers
exhibit superior performance relative to petroleumbased equivalents.
We have developed an efficient microbial biocatalyst to biofunnel
heterogeneous organics molecules into advanced platform chemicals.
We deconstructed agricultural waste biomass polymers through
oxidative hydrothermal dissolution (OHD) and fast- or catalyticpyrolysis techniques. Of note, we used organic-rich aqueous waste
streams from the pyrolysis (AWSP) for selective valorization. We
leveraged and engineered aromatic metabolic pathway of robust
microbial host P. putida EM42 and E. aphidicola LJJL01 to obtain
biofunctionalized chemicals such as muconate, Î2-ketoadipate, and
2,3 butanediol. We enhanced the robustness of the strain through
rational engineering of the tolerance mechanisms specific to toxicants
(substrates, intermediates, and products) and expanded the substrate's
utilization to funnel the majority of the organic in the OHD and
AWSP. We used both engineered consortia and monoculture systems
for the valorization of both OHD and AWSP and demonstrated the
biofunneling to the desired products at laboratory-scale bioreactors.
The separated monomers can be used to generate advanced
biodegradable plastic, including active/smart food packaging
materials. The developed novel thermo-bio hybrid process enables
the efficient valorization of waste carbon generated in the agricultural
system and enables a circular material economy with profound
environmental, energy, and economic impacts.
Developing plant biomass hybrids for sustainable crop
protection in sub-saharan Africa
Tahira Pirzada
Sustainable development in agricultural practices nurtures the
intertwined economic, cultural and environmental sectors of society.
To meet the growing needs for sufficient and quality food while
protecting crops from soil-borne pathogens, we report a â€˜wrap &

plant (W&P) seed treatment platform. We have developed
biodegradable seed wraps from the excessively available wastes of
banana harvest and old corrugated cardboard boxes via a
straightforward and chemical-free route. These seed wraps exhibit
tunable strength, release, soil integrity, bioavailability and
biodegradability. We have used these wraps for yam ( Dioscorea spp
.) seed pieces in Benin-one of the major countries in sub-Saharan
Africa (SSA) â€˜yam belt . Our seed wraps loaded with the ultra-low
volume of model active ingredient abamectin consistently controlled
the population of root-knot and yam nematodes while significantly
increasing the yield during multiple field trials at various locations
over multiple years. Results from our trials also indicate that this seed
treatment protects yam from significant infections that lead to postharvest losses. I n addition, r eduction in the weight loss and cracking
in the tubers after 3 and 5-months storage contributed to the increase
in value, nutrition and consumer s preference for the â€˜W&P
treatment
Nanoencapsulation & Delivery of Bioactive Food Ingredients
Using Food Biopolymers
Structural design and versatile applications of pickering double
emulsions as delivery vehicles for precise nutrition
Jie Xiao Delivery systems that are capable of tuning the resident
time in gastrointestinal tract are highly demanded in facilitating
precision nutrition. Double emulsion (W 1 /O/W 2 ), also known as
multiple emulsion, contains many small internal water droplets (W 1
) confined in a larger oil droplet (O) that are dispersed in external
water phase (W 2 ). Due to the multi-chamber, multi-phase structure,
double emulsions have the potential to regulate the oral sensation, codelivery of hydrophilic and/or hydrophobic bioactive ingredients, and
programmed digestion and time-delayed release of bioactive
compounds. Structural design employing gelation different
compartments of double emulsions with different gelling strengthes,
controlling the special distribution site of crystallizable emulsifiers
offers flexible control over their encapsulation and delivery
properties. Herein, effects of gelation and spatial distribution of
crystallizable emulsifiers on the processing stability, rheological and
tribological properties as well as the digestion profile of the double
emulsion were investigated. The present study offers a valuable guide
for rational design of double emulsions with tailor-made processing
stability, oral sensation and digestive characteristics.
Assembly of lactoferrin particles via transglutaminase-induced
crosslinking strategy: Application in oleogel-based Pickering
emulsion with enhanced nutrient delivery
Zihao Wei
Oleogel-based Pickering emulsions are effective delivery systems to
enhance nutrient bioefficacy. However, many emulsifiers can not
stabilize oleogel-based Pickering emulsions efficiently, thus
biopolymer assembly strategy should be tailored to obtain qualified
emulsifiers. In order to design qualified particles for desirable
stabilization of oleogel-based Pickering emulsions, a series of indepth research was conducted by our research group. In our study,
transglutaminase-induced crosslinking stragety was applied to
assemble qualified lactoferrin (LF) particles as Pickering emulsifiers.
First, the impacts of pH, transglutaminase concentration, temperature
and reaction time on LF particle assembled via transglutaminaseinduced crosslinking (TG-LF particle) were analyzed by the
measurement of particle size and PdI. Optimum preparation
condition of TG-LF particle was pH 8, 100 U/g of transglutaminase
concentration, 50 C and 2 h of crosslinking time. Contact angle of
TG-LF particle was 79 .
Based on multiple analysis tools, TG-LF particle was proved as
effective Pickering stabilizer.

Then, corn oil-based oleogels were prepared with carnauba wax
(CW), behenyl alcohol (BA) and
CW-BA mixture at 1:4 ratio (MT). To investigate the effect of
oleogels on oleogel-based Pickering emulsions, oleogel-based
Pickering emulsions were prepared by a two-step method using
different oleogels as the oil phase and the TG-LF particle as the
emulsifier. Droplet size of CW oleogel-based Pickering emulsion
was the smallest. Rheological study showed that all of the three
oleogel-based Pickering emulsions had a gel-like structure. In vitro
digestion study revealed that CW oleogel-based Pickering emulsion
had the highest lipolysis rate and curcumin bioaccessibility. This
study demonstrated that TG-LF particle-stabilized oleogel-based
Pickering emulsions had good performance in curcumin delivery.
Besides, it was found that TG-LF particle-stabilized oleogel-based
Pickering emulsions could be utilized to make pound cakes in
replacement of butter, implying that TG-LF particle-stabilized
oleogel-based Pickering emulsions could reduce the intake of
unhealthy fats. Overall, TG-LF particle-stabilized oleogelbased
Pickering emulsions were reliable solutions to enhance nutrient
bioaccessibility and promote healthy diets. The novel findings in this
study provided a new idea for the preparation of Pickering emulsifier
and enriched the knowledge in the field of oleogel-based Pickering
emulsion. Milled miscellaneous black rice particles stabilized
Pickering emulsions delivery system Xuanxuan Lu This work
attempted to obtain miscellaneous black rice particles through
directly modifying black rice using media mill, and develop milled
black rice particles stabilized Pickering emulsions with intrinsic
antioxidation functionalities. Particle size of milled black rice
particles was reduced sharply from over twenty micrometers to 773
nm after only 90 min of milling. Slight degradation of some sensitive
bioactive compounds (such as cyanidin-3-glucoside) occurred during
milling process. While the bound phenolics (e.g. protocatechuic acid,
ferulic acid) were well retained. Milled black rice particles exhibited
good free radical scavenging activity. These milled black rice
particles exhibited ability to form Pickering emulsions with good
storage and heating stability. Besides, these Pickering emulsions
possessed enhanced lipid antioxidation. This study offers a facile
strategy to develop food-grade Pickering emulsions with intrinsic
antioxidant properties by directly modify black rice as complex
particulate emulsifiers through media milling process.

Using the pseudophase kinetic model to determine the
distributions of theaflavins and explore the influence factors on
their partition behaviors in the oil-in-water emulsions
Lu Cheng
Food and biological matrices are usually hetero-phase systems, a lot
of which are oil-in-water (O/W) emulsions. Numerous studies have
indicated that the distributions of antioxidants (AOs) significantly
influence their efficiency in the O/W emulsions. Up to now, the study
on AOs distributions in the O/W emulsions is very limited. The
commonly utilized quantitative methods in biphasic systems cannot
be applied to the O/W emulsions because they usually involve the
rupture of emulsions prior to analysis, resulting to destruction of the
interfacial region and disruption of the existing equilibria of the
emulsions biasing the obtained results. In this study, a novel and
nondestructive strategy, called the pseudophase kinetic method was
applied and adapted to the intact O/W emulsions. Different influence
factors, including AO structure, oil to water ratio, oil type, and
surfactant concentration on AO distributions were also investigated.
In this work, we employed the pseudophase kinetic method to
investigate the distribution of individual theaflavins in the O/W
emulsions. All the individual theaflavins accumulated in the
interfacial regions, following the order: theaflavin (TF-1) &gt;
theaflavin-3-gallate (TF-2) &gt; theaflavin-3,3'-digallate (TF-3)
suggesting that the AO with less galloyl group or hydroxyl group was
more prone to locate in the interfacial region. Furthermore, the
distributions of theaflavins depended more on oil to water ratio than
the degree of oil unsaturation (MCT, corn oil and soybean oil). The
increased the surfactant concentration promoted the incorporation of
AOs into the interfacial region, however, their interfacial
concentrations, which were much greater than their stoichiometric
concentration, decreased due to the dilute effect exerted by the larger
interfacial volume. This study first estimated the percentages and
concentrations of the individual theaflavins and explored different
influence factors on the distribution of the theaflavins in the O/W
emulsions. By unveiling these new and fundamental information
about theaflavins, the relationship between AO efficiency and AO
distribution in the O/W emulsions could be developed and
adjustment of AOs distribution for a particular application, such as
inhibition of lipid oxidation, could be achieved in the future.

Milled whole walnut particles with enhanced carnosic acid
bioaccessibility and their application to stabilize Pickering
emulsions for 3D printing
Qianru Liu
In this study, raw walnuts were used as materials, media-milling
technique was applied to produce carnosic acid (CA) loaded walnuts
dispersions. Besides, CA-walnut particles (CAWPs) stabilized
Pickering emulsions (CAWP-PEs) were fabricated as inks for 3D
printing. Along with the milling process (0 - 16 h), the particle size of
CAWPs gradually reduced. By simulating the digestive processes in
the upper GI tract, the dynamic gastro-intestinal model- TIM-1
confirmed the increased CA s bioaccessibility. CAWP-PEs were then
prepared with optical microstructure and stability characterization.
The influence of CAWPs concentrations (20 wt.% and 30 wt.%),
walnut oil fractions (v/v), ionic concentrations, and temperature on
the storage stability, rheological properties, and 3D printing
performance of PEs were investigated. Strong ionic conditions (500
mM) contributed to smaller droplet size (25.4 Â± 8.5 Î¼m compared
to 28.4 Â± 7.9 Î¼m for original CAWP-PEs) and more viscoelastic
structures, which facilitated 3D printing performance. Furthermore,
all CAWP-PEs exhibited excellent heating and freeze-thaw stability.
By the combination of media milling and 3D printing techniques, this
work is significant to provide guidelines for the effective and
sustainable production of customized multifunctional foods (MFFs)
with desired stability.

Delivery of polymethoxyflavones (PMFs) using emulsions
stabilized by whey proteins derived biomaterials
Weiping Jin
Numerous studies have demonstrated that polymethoxyflavones
(PMFs) have potential functional activities, including antiinflammatory, anti-hyperprolactinemia, and anti-cancer. One
molecule of PMF contains several methoxy groups that are connected
to the flavone ring. This structure possesses a strong planar structure
that resists the entry of water. The poor watersolubility of PMFs
decreases their bioavailability and limits their application in
designing functional foods. Herein, we fabricated a nanoemulsion
stabilized by Maillard whey protein isolate conjugates (MWPI) and a
Pickering emulsion stabilized by whey protein fibrils (WPF) to
encapsulate PMFs and investigated their bioaccessibility. The
nanoemulsion prepared by MWPI has better stability, and the loading
amount of PMFs in the nanoemulsion after spray-drying reached 700
Î_g/g. Compared with free PMFs, the nanoemulsion showed a
stronger inhibitory effect on MCF-7 and HepG2 cells. The main
mechanism for the PMFs-loaded nanoemulsion to enter the cells was
via pinocytosis for HepG2 and clathrin-mediated pits for MCF-7
cells. Besides, WPFs are potential emulsifiers with a highly pHdependent structure. With an increase in pH from 2.0 to 5.0, the
cross-sectional radius of the WPI fibrils increased from 2 to 8 nm.
While with a further increase in the pH to 7.0, the fibrils decreased to
a single strand. At all pH conditions, the WPI fibrils were effectively

absorbed in the oil-water interface. The d 4,3 values of the WPFsstabilized Pickering emulsions were around 70-80 Î_m. The loading
of WPFs-stabilized Pickering emulsions could reach more than 100
mg/g, showing the high loading capacity. These studies provide a
theoretical basis for developing emulsionbased delivery systems for
PMFs.

Using NMR spectroscopy to trace 15 N-Isoptopes
through an engineered food chain
John Love
Humans and our livestock make up 96% (by weight) of all
mammals. This is partly due to the success of the â€˜Green
Revolution , which significantly increased global crop
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production. Much of the protein and carbohydrate fed to today
s livestock is derived from the largescale agriculture of corn
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and soy. Egg laying chickens in industrial egg production
Agriculture is neither a risky nor an
systems are typically fed pellets that contain a constant
uncertain/impossible business since 1975 at Liaqat
percentage of carbohydrates, proteins, and trace elements such
Corp (Pvt) Ltd, by field-based mobile commercial
as calcium. The pellets are monotonous in nutritional makeup
innovative industrialisation for zero hunger, at profitand do not provide the natural variety of nutrients available to
loss/PPP/turn-key basis
wild relatives of chickens ( i.e., junglefowl; Gallus gallus ).
Liaqat Ali
In addition, pellet ingredients are typically derived from
First MOBILE COMMON dried processing installed by
plantbased grain sources obtained from industrial agriculture.
PCSIR in 1975, Each LOSS converted to profit by 2500
It is anticipated that global warming will result in
value-added recycling/drying technologies at sourcing;
unpredictable climate change that may severely impact
Moisture reduced technically to safety in field/farming areas. existing agricultural systems. We seek to develop an
Mobile dehydration plant operated with 85% females; tech
alternative protein source for egg laying chickens by
chemistry sustainability achieved commercially, females
engineering a food chain that starts with cultured
domestically trained. Five slicing/value-added drying centers microorganisms ( e.g., E. coli, yeast), which are fed to insects
sustained AGRI at seasonal drying stations, industrial TECH
( e.g., mealworms, crickets, and black soldier fly larva
minimized moisture/weight/volume instantly up to 12%,
(BSFL)), which are subsequently fed to egg laying chickens.
managed scientific tech drying solutions in low farming
The idea is that by customizing the molecular makeup of the
families areas, commercial awareness transferred to
proteins within the microorganisms, and by feeding chickens
growers/farmers/producers. Seven onion seasonal slicing
live insects, we will ultimately improve both the health of the
centers installed in 50 villages by commercial drying fieldchickens as well as the nutritional quality of the eggs they
based industrialization. 40% loss saving possible during 2022- produce. Another benefit of this type of system is that
23 by tech transfer/partnership with ACS. Practiced techmicroorganisms and insects can be cultured much more
based initiatives killed perishability/Volume/Weight up to
rapidly than agricultural protein obtained from standard crops
80% at farming to factories, Biotechnology/bioengineering
such as soy and corn. In addition, microorganisms and insects
innovative analytical chemistry applications dominated losses can be cultured within climate-controlled facilities, similar to
practically, future-based practiced BIO-TECH/Engineering is wine and beer fermentation, and thus are not as vulnerable to
neither homemade nor paper-made but field-based. EU/USA
changing climates. To test this concept, we grew bacteria on
lines reshaped at 20 times less cost by in-house technologies
minimal media that contains essential compounds such as the
at six R&D vendors/engineering/workshops, R&D
nitrogen and phosphate salts similar to those found in plant
industrialization Innovated eco-system/value-addition in
fertilizers. To verify that these compounds were moving
innovative chemistry system, resulted in new emerging value- through the engineered food chain, we used a nitrogen source
added manufactured technologies under a cross-cutting game- (ammonium sulfate) that was 95% enriched with the NMR
changing physical chemistry. Engineering innovations
active isotope 15 N. The cultured bacteria were fed to BSFL,
changed loss vision in agriculture permanently, developed
which were subsequently fed to egg laying chickens. NMR
quantitatively/qualitatively small/large manufacturing
spectroscopy was used to verify the presence of 15 N within
technologies at sourcing, in past 40% waste due to lack of
the cultured bacteria, the BSFL, and ultimately the eggs
sustainable strategic scientific appropriate drying
produced by the set of chickens that were fed 15 N-labeled
technologies, farmers were unable to balance economically,
BSFL.
Innovative industrial tech at turnkey basis killed losses of
Development of curcumin-based photoactive edible films.
2000 funded farmers in Pakistan. Each produce dried with
Cristian Villa
least cost-effective mobile lines, at do/die bases,
Active edible films have been one of the most important
semiprocessed crops shifted to factories for finishing at 6%,
trends in food science and technology over the last decades,
Nestle/Unilever/LU/US-AID/Defense served in
allowing larger shelf-life times while reducing microbial
natural/organic/ingredients/value-addition in four decades.
Rural/urbanization commercial industrialization generated eco spoilage and lipid oxidation. Most active edible films use
bioactive molecules that are released in a controlled manner
Agri system. Tech transfer of 40 years of field-based
during storage. Curcumin, a polyphenol extracted from
industrialization to ACS gives leadership in EU/USA
turmeric, is among the most promising bioactive molecules for
universities/future students/IFAD/FAO. Loses will start
active edible films development. This molecule is known for
converting to profit for ZERO HUNGER during 2022-23
its antimicrobial, antifungal and antioxidant activity and
instead of 2030 under turn-key/profit-loss/PPP basis. All
likewise curcumin can be used as a photosensitizer producing
SGDs/climatic conditions are industrialized at sourcing.

ROS when illuminated with blue light (450 nm) increasing its
antimicrobial activity. In this work, we developed an active
edible film based on alginate and incorporated with
nanoencapsulated curcumin and evaluated its potential used in
photoinactivation. Results showed that inclusion of the
curcumin loaded nanoemulsions decreased water vapor
permeability values, due to the hydrophobic nature of
curcumin. Likewise, nanoemulsions created a plastizacing
effect that allowed higher elongation at break values and
lower tensile strength. Furthermore, release kinetics were
studied, showing a diffusion-based release of curcumin in
lipophilic food simulants and a complete release of the
curcumin loaded micelles in aqueous food simulants. Finally,
films were put in a surface contaminated with Aspergillus
niger spores and illuminated during 3 minutes using blue
light. Results showed that Aspergillus niger was reduced up
to 80% with respect to nonilluminated experiments.
Bitter peptides released during digestion of non-bitter
tasting casein stimulate mechanisms of gastric acid
secretion via activation of bitter taste receptor TAS2R16
Phil Richter
Previous studies of our group demonstrated bitter-tasting food
constituents, such as caffeine to stimulate mechanisms of
gastric acid secretion as key process of gastric protein
digestion via activation of bitter taste receptors (TAS2Rs).
Here, we aimed to elucidate whether dietary casein, not tasting
bitter and being the predominant protein in dairy products, is
intragastrically degraded into peptides that target TAS2Rs
and, thereby, stimulate mechanisms of gastric acid secretion.
In a first step, dietary casein was subjected an in vitro model
of gastric digestion. After respective hydrolization, the
resulting peptides were identified by untargeted LC-ToF/MS,
resulting in a library of 238 peptides. The in vivo release of
these peptides was verified and quantitated in casein-fed pigs
(n = 6). From these 238 peptides identified, five caseinderived, potentially bitter-tasting peptides were selected by
means of bitter predicting software tools. Afterwards, their
bitterness was validated by sensory analyses and an in vitro
screening method based on human gastric parietal (HGT-1),
with nondigested casein being validated as non-bitter. On a
mechanistic level, an upregulation of gene expression of the
bitter receptors TAS2R16 and TAS2R38 of up to 400% was
observed in HGT-1 cells after treatment with three of the bitter
peptides (YFYPEL, VAPFPEVF, YQEPVLGPVRGPFPIIV).
Functional involvement of TAS2R16 was verified in knockdown experiments by means of siRNA targeted at TAS2R16
in HGT-1. In conclusion, we demonstrate gastric digestion of
non-bitter tasting casein to result in bitter tasting peptides
which stimulate mechanisms of gastric acid secretion via
activation of bitter taste receptor TAS2R16.
Food systems biology database - A novel resource
providing comprehensive information about molecular
food systems, chemosensory receptors and beyond
Andreas Dunkel
Food composition databases are critical resources required by
professionals from food regulatory agencies, food
manufacturers and nutrition as well as medical researchers.
The data in these composition tables set the basis for nutrient

intake calculations, both at the individual and population
levels. Well-established databases such as the USDA
FoodData Central and the Souci-Fachmann-Kraut Food
Composition and Nutrition Tables mainly comprise
information on macronutrients and micronutrients such as
amino acids, vitamins, minerals and fatty acids whereas
compounds determining the hedonic value of foods have been
largely neglected. With the aim to support a targeted
reformulation of foods and food products to provide healthy
and sustainable food choices with high consumer acceptance
and optimized sensory profiles, a new database platform was
designed. The Food Systems Biology Database (FSBI-DB) is
an openaccess platform and integrates information about
flavor-active molecules, their occurrence in food and their
associated chemosensory receptors. Besides a basic search for
individual compounds, foods, receptors and sensory qualities,
the platform offers extended query and analysis capabilities
such as chemical substructure search, similarity networks, and
food taxonomy trees. Key information types included in the
database are human psychophysical recognition thresholds,
food concentrations, compound toxicity as well as taste and
odorant receptor activation patterns. The presentation will
outline design principles and underlying data structures,
demonstrate key functionalities and will provide an outlook on
future development plans.
Quantitative estimation of total carotenoid content in
palmyrah fruit pulp, shrimp shells, and brown algae: A
comparative spectroscopic analysis
Sutharshiny Sathyaruban
Finding alternative natural pigment sources is a growing
concern in aquaculture industries to minimize the use of
artificial pigment sources. The present study focused on a
quantitative determination of the total carotenoids (TC) in
three selected naturally available sources namely, Palmyrah
fruit pulp, shrimp shells, and brown algae using a modified
spectroscopic method. These three sources are naturally
available in Sri Lanka and can be obtained throughout the
year. For efficient extraction of carotenoids, prior drying or
cooking of the samples were carried out. The suitable solvent
for quantifying the total carotenoid was identified using Thin
Layer Chromatographic (TLC) technique. TC was extracted
using the appropriate solvents identified by the above method,
and the absorption spectra of the filtrates was recorded in UVVis spectrophotometer under the dim light condition. The TC
for the selected three samples was quantified by considering
the absorbance maxima (Î» max ) obtained in the wavelength
range of 400-500 nm and using the correlation formula with
the respective absorption coefficient. It was found that acetone
was the best solvent for the TC quantification than the other
solvents, such as hexane, ether, methanol, ethanol, and their
mixtures used in this study. The TC content (Î_g/g) in
palmyrah fruit pulp, shrimp shells, and brown algae was
recorded as 32.12 Â± 10.74, 34.75 Â± 4.98, and 28.40 Â±
4.74, respectively. The TC content in shrimp shells were
found to be the highest followed by palmyrah fruit pulp.
Notably, the TC values obtained in these three selected
sources are recommended for the fish feed formulation.
Overall, the results from the present study indicates that the
three locally available sources could be utilized in the

ornamental fish feed formulation for enhancing the skin
coloration.

200-800 increased with the increasing roasting temperatures
from 730 to 1554 in seven categories (Fig. 1), suggesting
higher roasting temperatures made more cottonseed
Rapid-throughput quantification and structural
components extractable (or degradable). The preliminary
elucidation of food carbohydrates using UPLCQqQ MS
analysis of the resulting data indicated that carbohydrate-,
Garret Couture
lignin-, and tannin-like compounds increased after roasting
Dietary carbohydrates are one of the largest components of the while lipid-like compounds decreased, and peptide-like
human diet and play a key role in shaping the gut microbiome compounds kept basically unchanged. NMR data suggested
thereby affecting overall health. However, relatively little is
that oxidation of triglycerides stayed about the same. In-depth
known about how the specific structures of food carbohydrates data analysis is under way to elucidate more information on
mediate this link between the gut microbiome and host health. the roasting impact on the chemical profile of the extractable
Quantifying and characterizing food carbohydrate structures
components of cottonseed. Fig. 1. The 2D van Krevelen
remains a significant challenge due to a lack of available
diagrams of the ethanol extractable compounds of unroasted
analytical methods. Thus, the compositions of food are still
and 155 o C roasted cottonseed.
poorly understood. In this research, we first present a
Overlain boxes show where the seven major biomolecular
rapidthroughput LC-MS/MS method to determine the absolute compound classes align.
monosaccharide composition of over 800 foods. The method
entailed the enzymatic and acidic digestion, derivatization,
Elucidating the physicochemical characteristics of Asin
and quantification of 14 monosaccharides utilizing a 5-minute Tibuok: Understanding the science behind Asin Tibuok as
UPLC-QqQ MS analysis in a 96-well format. The resulting
a model of indigenous knowledge conservation
compositions were used to construct the Davis Food
Isaac Jerome Dela Cruz
Glycopedia (DFG), an open-access database for food
Indigenous salt production in Alburquerque, Bohol,
carbohydrate compositions. We then queried multiple dietary Philippines represents a unique cultural heritage that captures
surveys to select 200 of the most commonly consumed food
the sophisticated and sustainable technology employed by
by adults in the US to undergo a novel, comprehensive
locals to produce Asin Tibuok . The production of Asin
carbohydrate analysis workflow using multiple LC-MS
Tibuok is a great reservoir of anthropological, physical,
approaches. Free sugars and oligosaccharides were separated chemical, and process engineering insights on the complex
by ethanol precipitation and quantified by HILICUPLC-QqQ nature of indigenous knowledge systems and practices. It is a
MS. Polysaccharides were then quantified and structurally
great representation of the advanced technologies that the
elucidated using quantitative monosaccharide and glycosidic
Filipino society practices. Despite the cultural value of Asin
linkage methods consisting of NaBD 4 reduction,
Tibuok, information about its composition, crystal structure,
permethylation (for linkage), acid hydrolysis, derivatization
phase purity, and other characteristics remains to be
with 1-phenyl-3-methyl5-pyrazolone, and analysis using C18- ascertained. Here, the study shall present the context of Asin
UPLC-QqQ MS in 96-well plate formats. Foods differed
Tibuok and its production through the transdisciplinary
greatly in both their free saccharide and polysaccharide
approach beginning with elucidating preliminary physical and
compositions. For example, fruits were mostly comprised of
chemical characteristics of Asin Tibuok. These characteristics
free glucose, fructose, sucrose, and pectins while vegetables
are useful to ascertain the uniqueness and authenticity of Asin
had similar polysaccharide compositions, but with markedly
Tibuok, its geochemical indication, as well as mineral content
less sugars. Legumes such as beans contained starch, arabinan, and time-intensity profiles of salty taste. It is envisioned that
and fructooliogsaccharides while nuts and seeds contained
insights from these preliminary studies can be used to develop
pectins, xylans, and mannans. These methods provide the
means to preserve similar historical knowledge systems and
comprehensive structures and quantities of dietary
how it can reposition itself in the current setting of operational
carbohydrates present in food samples. This information will
efficiency characteristic of current technological interventions.
be integral in understanding the food-microbiome-host health
Utilization of Upcycled Foods in New Product Innovation
paradigm.
The effects of roasting on the ethanol-extractable
components of cottonseed
Zhongqi He
Roasting is a technological process in most food applications
of agricultural products. In this work, glandless cottonseed
kernels were roasted at 110, 125, 140 and 155 o C for 15 min,
respectively. The ethanol-extractable components in these
roasted samples and an unroasted control were then
characterized by ultrahigh resolution electrospray ionization
Fourier transform ion cyclotron resonance mass spectrometry
(ESI FT-ICR-MS). Empirical formulas were generated by a
molecular formula calculator using C, H, O, N, and S (C 550
H 5-100 O 0-30 N 0-4 S 0-2 ) within 1 ppm mass error. The
numbers of unique formulas identified in in the m/z range of

Flavanol-rich Chardonnay and Pinot Noir thinned
clusters as functional food ingredients in cocoabased products
Xueqi Li
Cluster thinning at veraison adds to the production costs and
generates substantial on-farm loss during grapevine cultivation
in which the health-promoting values of thinned clusters
(unripe grapes) are usually overlooked. The current study
found amounts of flavanol monomers with 208.8 to 763.5
times more (+)-catechin, 3.4 to 19.4 times more (-)-epicatehin,
and 3.8 to 12.3 times more procyanidins (by degree of
polymerization DP 1-7) in thinned cluster fractions from two
leading Burgundian wine grape varieties Chardonnay and
Pinot Noir grown in North Coast California when compared to

a traditionally-Dutched (alkalized) cocoa powder. These
flavanolrich thinned clusters could make good candidates for
functional ingredients in cocoa-based products to enhance
their overall flavanol content. With a mission of helping the
wine industry to reduce waste during the wine-making process
and identifying new upcycling opportunities, we continue this
work with chemists, microbiologists, nutrition scientists,
sensory scientists, and processors to create and test prototypes
of various cocoa-based products incorporated with a larger
selection of thinned cluster ingredients to provide a
comprehensive picture of the bioactive flavanols in the
products.

most explored methods include microwave, ultrasound, and
enzyme-assisted extraction methods. The traditional
application of pectin is as a gelling agent, a stabilizer or a
thickener in foods and beverages. However, over the past
years, new developments open the route to new applications of
this uniquely complex heteropolysaccharide, which can be
tailored to possess specific functionalities for food,
pharmaceutical and biomedical applications, through
appropriate extraction and modification
technologies/processes. Well beyond its traditional use as food
hydrocolloid, pectin is recognized as a good candidate in
preparation of 3D printed foods, as edible films or coating, as
wall material in micro/nano-encapsulation for the protection
Quantitation of odorants in Chardonnay marc seeds
and targeted delivery of bioactive/drug, and as a natural-based
Sarah Warner
biopolymer for food packaging applications. Pectin and
Chardonnay marc, a co-product of the winemaking industry, is pectin-derived oligosaccharides are also used in the
a combination of skins, seeds and stems remaining after the
nutraceutical and pharmaceutical industry due to their healthjuice is pressed from the grapes. This co-product amounts to
promoting properties including anticancer,
over half a million ton per year and has typically been used for immunomodulatory, anti-inflammatory, intestinal microfloracompost, animal feed or discarded. Recently, it has been dried, regulating, hypercholesterolemia-/arteriosclerosis-preventing,
milled and used as a healthy and flavorful food ingredient. A
anti-diabetic, anti-obesity, and wound healing effects.
previous study has characterized the aroma chemistry of the
skin component of WellVine Chardonnay marc, but the aroma Steam explosion of HLB tolerant citrus as a potential
chemistry of the seed component remains unknown. In the
source of volatiles and other commercial products
present study, 43 odorants were identified employing solvent- Christina Dorado
assisted flavor evaporation (SAFE) in conjunction with aroma In 2019 over 20 million metric tons of citrus were processed
extract dilution analysis (AEDA). Of those odorants, 6
into consumer and chemical goods. Unfortunately, global
odorants were identified with a flavor dilution (FD) factor
citrus production is less than one-third what it was 20 years
â‰¥ 64. These odorants were quantitated using stable isotope ago resulting in higher prices for all citrus products.
dilution assays (SIDA). Odorants with odor activity values
Contributing to this decline is citrus greening disease or
(OAV) â‰¥ 1 included (2 E, 4 E )-deca-2,4-dienal (fatty,
Huanglongbing (HLB) caused by Candidatus Liberibacter
OAV 8000), 3methylnonane-2,4-dione (hay, OAV 4800), (2
asiaticus (CLas). HLB is spread by insect vectors and is
E, 4 E )-nona-2,4-dienal (fatty, OAV 1750), hexanal (green,
present in 51 of 140 of the citrus producing regions in the
OAV 1500), linalool (floral, citrus, OAV 30), and 2world. There is no cure for HLB and the result of infection is a
phenylethanol (floral, rose, OAV 2). This study established a large decline in citrus production. As a result, the citrus
foundation for future studies aimed at determining the
industry is looking to HLB resistant cultivars and other
contribution of Chardonnay seed-derived odorants to the
potential revenue sources to relieve losses. Recent work has
overall aroma profile of Chardonnay marc powder to deliver
shown that some citrus hybrids exhibit good tolerance to
optimal and consistent aroma profiles.
HLB. This study investigated the use of steam explosion
(STEX) for extraction of pectin, peel oil, bioflavonoids, and
Use of pectin recovered from agro-food industry waste in
sugars from three citrus hybrids, US-802, US-897, and USfood and health product innovation
942. The combination of HLB tolerant citrus hybrids and
Wei Zhao
STEX resulted in continuing high fruit productivity despite
Polysaccharides from agro-food industry waste constitute one CLas infection, and the ability to extract a large percentage of
of the most important renewable resources. Pectin is a
highly valuable compounds. The STEX process recovered
complex heteropolysaccharide naturally present in the cell
approximately 80% of the pectic hydrocolloids and up to 93%
walls of most land plants, which is characterized as one of the of the sugars present in the hybrids. US-897 and US-942
most structurally complex natural plant polysaccharides,
exhibit similar volatile profiles to that of the commercial citrus
consisting of long-chain rich in polygalacturonic acid and side fruit cultivars and using STEX as much as 85% of these
chains of neutral sugars. The heterogeneity of pectins is
volatiles were recovered. STEX successfully recovered
attributed to their chemical compositions (there are at least 17 valuable flavanone glycosides with naringin, neohesperidin,
different monosaccharides in pectin, which can be
and poncirin being most abundant in these hybrids.
interconnected through 20 different linkages) and physical
arrangements (extents of crosslinking, distributions of methyl Use of rind in watermelon juice blends for its amino acid
ester or O-acetyl groups, locations/organizations of side
content, volatile aroma compounds, and associated
chains). Commercial pectin is primarily extracted from citrus consumer acceptance
peel and apple pomace. The conventional extraction method
Xiaofen Du
requires a lot of energy and involves the use of mineral acids. Watermelon flesh is America s sixth most consumed fruit
In line with sustainable development goals, non-conventional owing to its appealing flavor and refreshing properties. The
green methods have been studied for pectin extraction. The
edible rind makes up approximately one third of the total

watermelon mass, but is usually not consumed. Disposal of rind
as waste damages the environment and causes agricultural mass
loss; thus, watermelon rind could be redirected for use in
commercial foods, considering its potential. This presentation
will show watermelon-rind blend development, their amino
acid contents, volatile aroma compounds, and associated
consumer attitude. Five watermelon flesh blends with 0%,
10%, 20%, 30%, and 100% w/w rind were formulated. Sixteen
free amino acids in the samples were quantified using gas
chromatography-mass spectrometry (GC-MS) and highperformance liquid chromatography (HPLC). Watermelon rind
alone contained higher total amino acids (165 mg/100 g fresh
weight) compared to flesh (146 mg/100 g). The rind had
significantly higher (1.5x) and dominant amounts of citrulline
and arginine (61.4 and 53.8 mg/100 g fresh weight,
respectively) than flesh alone. The rind, however, contained
significantly lower amounts of essential amino acids.

qualities. Horizontal comparisons of the content of each
component were made among all six types of tea and
mechanism of common fermentation techniques including
withering, kneading, cutting, and drying were thoroughly
explained. To deepen the understanding of tea fermentation
process and its influences, more studies on lower detection
limits of components, microorganisms and their dynamics,
and assessment of sensory quality and nutritional value of the
final tea products are expected.

Applicability of the R5 sandwich ELISA for gluten
detection in various food matrices confirmed by an
international collaborative study
Katharina Scherf
Gluten-free products must contain less than 20 mg/kg of
gluten according to Codex Standard 118-1979 to ensure that
they are safe for consumption by celiac disease patients.
Enzymelinked immunosorbent assays (ELISA) are most
commonly used to test whether such gluten-free products
Upcycling of coffee by-products: Exploring the aroma of a comply with the regulatory threshold. After two
interlaboratory comparisons, the ELISA testkit
coffee pulp puree
RIDASCREENÂ® Gliadin was adopted as a Codex type 1
Nina Buck
Coffee pulp is a by-product during wet coffee processing that method in 2006 and as an Official Method of Analysis
is typically disposed of in the processing units and amounts to (OMA) 2012.01 First Action in 2012. The applicability of the
method was stated as in food , but in 2016 it was restricted to
40-50% of the fresh weight of the berries. Their constituent
rice- and corn-based foods , because only these matrices had
phytochemicals, which include caffeine, tannins and
chlorogenic acid, can have a positive impact on human health, been tested within the scope of the collaborative studies. This
limitation led to uncertainties for laboratories, because
such as antioxidant and antidiabetic effects, as has recently
extensive validations were now needed for all foods that were
confirmed for an aqueous Coffea Arabica L. extract in in
not rice- or corn-based.
vitro and in vivo models. As a holistic approach to
exploiting these positive properties a durable and stable
Structure, functional characteristics and in vitro
consumable coffee pulp puree was developed, with possible
digestibility of laccase-crosslinked Î±lactalbumin: Impacts
applications in smoothies, yogurts, snack fillings and similar
of Superfine grinding pretreatment
products. The puree was thermally and chemically (by the
Jialun Hu
addition of citric acid) stabilized, to obtain an enzymatically
and color-stable puree with pH 3.6 and an antioxidant capacity Î±-Lac is a major component of breast milk protein, it has
good foaming properties, but poor emulsifying and gel
of 87.9.
properties. Hence, it is necessary to improve the functionality
of Î±-Lac. Superfine grinding is a new physical treatment
General Papers
method, it can improve the utilization rate, and little damage
Changes of major components in tea fermentation process: to nutritional characteristics of materials. Laccase
A review
(EC.1.10.3.2) is considered as a green catalyst because the
Yujia Zhang
only by-product of the cross-linking reaction between laccase
The plant of tea is now being cultivated in more than 50
and protein is water. However, whether superfine grinding
countries and about three billion kilograms of tea are produced might improve the functionality of laccase-treated Î±-Lac is
and consumed annually. After harvesting, fresh tea leaves
still unclear. The main purpose of this study was to confirm
would undergo a series of enzymatic reactions and biological the impact of superfine grinding treatment on
oxidation, which influence many properties such as color,
physicochemical, functional properties, and in vitro
flavor, shape, shelf life, digestibility and bioactivity at
digestibility of laccase-treated Î±-Lactalbumin (Î±-Lac).
microscopic and macroscopic scale. Based on different
Throughout the experiment, Î±-Lac was treated by superfine
fermentation degree and manufacturing process, tea are
grinding, then the laccase was added to the Î±-Lac solution to
mainly classified into six categories: green tea (unfermented), catalyze the crosslinking reaction at 40 C for 10 h. After that,
yellow tea (slightly fermented), white tea (partly fermented),
the reaction mixture was heated at 70 C to inactivate laccase.
oolong tea (semi-fermented), black tea (fully fermented) and
The sample solution was placed at room temperature, cooled
dark tea (post-fermented). However, changes of major
and lyophilized, and the superfine grinding Î±-Lac was treated
components (polyphenols, polysaccharides, protein and amino as a control group. With the grinding time ranging from 0 to
acids, pigments, alkaloids, vitamin and minerals) during tea
12 h, the high molecular weight polymers, relative dityrosine,
fermentation has not been clear. This review aimed to provide and surface hydrophobicity of laccase-treated Î±-Lac
a holistic view on the changes of these substances during tea
increased significantly ( P ï¼œ 0.05). After superfine
fermentation and discuss how they affect tea properties and
grinding treatment (12 h), compared with Î±-Lac, the

emulsifying activity and emulsifying stability of laccasetreated Î±-Lac were increased by 24.78% and 10.50%, and its
gel strength and water holding capacity were enhanced by
19.92% and 21.78%. Superfine grinding treatment reduced Î±helix and Î²-sheet content and increased Î²-turns and random
coils of Î±Lac and laccase-treated Î±-Lac. The in vitro
digestibility of Î±-Lac and laccase-treated Î±Lac was
improved after being treated by superfine grinding. These
results indicated that superfine grinding could promote laccase
cross-linking of Î±-Lac and improve its functional
characteristics.

hardness, firmness and chewiness (p &lt;0.05) of the white
bread. For the sensory evaluation, the mango peel flour
positively affected the taste, color, appearance and purchase
intention, and both factors influenced the texture (p &lt;0.05).
The ideal amounts of addition of mango peel flour and
ascorbic acid were 10% and 20 ppm, respectively.

Prebiotic beverage from smallanthus sonchifolius
sweetened with stevia
Cesar Moreno Rojo
The objective of this study was to develop a prebiotic
beverage from yacon and pineapple sweetened with stevia.
Absorption and metabolism of ginger compounds in
Nine functional beverage formulations were prepared. The
chicken
yacon and the pineapple were incorporated in three
Shuwei Zhang
proportions, P1: 30-70, P2: 50-50 and P3: 70-30, respectively.
Numerous studies have reported the positive effect of ginger
The selection of the optimal treatment was made by sensory
extract or root powder on the health, laying performance, and analysis. The physicochemical analyzes of the optimal
egg quality of poultry. However, the absorption and
formulation evaluated were pH, acidity, total soluble solids,
metabolism of ginger components in chicken has not been
instrumental color and % Fructo oligosaccharides (FOS) (1studied. In the current study, dayold chicks were randomly
Kestose and Nystose). For the interpretation of results, a
assigned to five dietary treatments in which they were given
randomized design with a 3 x 3 factorial arrangement was
cornsoybean meal basal containing ginger root extract (GRE) used. Beverages P1 and P2, obtained the highest score on a
at 0%, 0.375%, 0.75%, 1.5%, and 3.0% for 42 days. Plasma
scale of 9 points (p&gt; 0,05); however, the latter had a higher
and breast meat samples were collected after 2, 4, and 6 weeks percentage of FOS (0,19%). The beverage presented the
of treatment and subjected to LC/MS analysis to investigate
following physicochemical characteristics, pH: 3,58 Â± 0,03,
the metabolic profile of ginger compounds. Results revealed
Total soluble solids: 5 Â± 0,01 Brix, Acidity: 0,36 Â±
that ketone reduction was the major metabolic pathway for
0,01%, Density: 1,02 Â± 0,01g / ml, Viscosity: 13,55 Â± 0,15
both gingerols and shogaols. In addition, shogaols were also
cP, Color Index: -14,03 Â± 1,65 and FOS (1-Kestose: 0,06%
metabolized through thiol conjugation and double bond
and Nystose: 0,13%).
reduction pathways. The major metabolites of gingerols and
Piperine prevents lipid accumulation induced by oleic acid
shogaols in chicken plasma and breast meat were further
quantified using LC-MS/MS. A dose-dependent absorption of in HepG2 via modulating circadian rhythm genes BMAL1
gingerols, shogaols, and their metabolites was observed from and CLOCK
the samples collected on the same day. Extended treatment did Muwen Lu
not increase the accumulation of these compounds in chicken. Metabolic disorders are closely associated with the
dysregulation of circadian rhythms. Many bioactive
It is worthwhile to further study how ginger metabolites
components with lipid metabolism-regulating effect have been
contribute to the health effect of ginger to chicken.
reported to function through circadian clock-related
Optimization of the characteristics and functional
mechanisms. As the main pungent principle of black pepper,
properties of the white bread with mango peel flour and
piperine (PIP) has been demonstrated to possess anti-obesity
ascorbic acid "
bioactivity through affecting hepatic lipid metabolism-related
Cesar Moreno Rojo
factors. However, whether the circadian clock genes Bmal1
One way to take advantage of the agro industrial remnants of and Clock are involved in the protective effect of PIP against
the production of mango nectar, such as husks and seeds, is
lipid metabolism disorders remains unknown. In this work,
making flour that can be added to bread products. The
oleic acid (OA) was used to induced lipid accumulation in
objective of the research was to determine the effect of the
HepG2 cells. Effect of PIP on redox status, mitochondrial
addition of mango peel flour and ascorbic acid on the
functions and circadian rhythms of core clock genes were
technological and sensory characteristics of white bread, for
evaluated. Results revealed that PIP alleviated the circadian
which a complete factorial delineation 2 2 was used, giving a desynchrony, ROS overproduction and mitochondrial
total of 11 treatments, considering independent variables the
dysfunction. Mechanism study showed that PIP could activate
percentage of mango peel flour (X1 = 5; 6.5; 10; 13.5 and
the SREBP-1c/PPARÎ3 and AMPK/Akt-mTOR signaling
15%) and ascorbic acid (X2 = 20, 32, 60, 88 and 100 ppm). A pathways in a Bmal1 / Clock -dependent manner in HepG2
control bread was made with wheat flour without any
cells. These results indicated that Bmal1 and Clock played
substitution in the formulation (F0). The technological
important roles in the regulating effect of PIP on hepatic lipid
characteristics evaluated were texture profile and specific
homeostasis.
volume. The sensory analysis was performed by applying a
Phytochemical investigation of Annona Glabra - insilico
hedonic scale test to 100 panelists and 5 sensory
study and its biopesticidal activity
characteristics (appearance, color, aroma, texture and taste)
Mity Thambi
and purchase intention were evaluated. The results show that
the addition of mango peel flour and ascorbic acid affected the

Introduction Annona glabra is an underutilized mangrove
plant, extraction of essential oil from the leaves of Annona
glabra have not been reported earlier. The importance of the
present study is to find out the phytochemical profile of
essential oil of Annona glabra and it s biopesticide activity. By
GC-MS analysis chemical profiling can be done followed by
separation of major components by column chromatography.
By molecular docking studies we can find best binding
affinity between phytochemical and target proteins which can
prove to be a green pesticide in the future. When compared to
chemical pesticides they have low risk and can be used in
organic farming. The use of biopesticide can be considered as
a move towards green chemistry process. Plant collection and
identification,It is extracted using various solventsand the
compound separation by different chromatographic methods
and the structure elucidation using various spectroscopic
techniques. After the structure was identified Insilico study to
find out the biopesticidal properties and the active compound
was subjected to Biological study mainly the Pesticidal
activity If it is less active ,structural modification to increase
the activity. The present study aimed to isolate phytochemical
constituents, chemical constituents and anti insecticidal
properties isolated from aerial part of Annona glabra in Kerala
After isolation of various components by column
chromatography it s structure can be determined by various
analytical techniques. The major components of essential oils
from various Annona plants are sesquiterpenes and
phenylpropenes. Some of the isolated components of Annona
glabra has been reported to have parasiticide, insecticide and
algaecide properties. Investigations into extracts from the
leaves, bark, fruit, and seeds of this plant genus have found
terpenoids, steroids, flavonoids, cardiac glycosides, tannins,
phenols, sugars, fatty acids, acetogenins, and alkaloids. By
theoretical insilico study for selected chemical compounds
identified in the obtained essential oil it is possible to establish
a possible mechanistic pathway for it s insecticidal activity.
Besides insecticidal property, antimicrobial, antioxidant and
anticancer activity can also be evaluated. These
phytochemicals can be further modified chemically for
designing synthetic molecules responsible for having better
biological activity as their natural counterpart.
Quantification of nitrate and nitrite in beverages
consumed in Fiji: a risk assessment
Adrian Chetty
To evaluate the health hazard exhibited by the consumption of
beverages to the Fiji and Pacific populace, the current research
reports nitrate and nitrite concentrations in an array of
beverages. Thirteen types of beverages with a total of 264

distinct samples, were analyzed using UV-VIS
Spectrophotometry, High-Performance Liquid
Chromatography (HPLC), and Flow Injection Analysis (FIA).
The samples comprised 44 locally and internationally
recognized brands marketed in Fiji. The highest nitrate levels
were detected in beverages identified as simulants whereas the
highest nitrite levels were identified in alcoholic beverages.
Beverages constitute a larger portion of dietary intake per day
for an average person. Thus an estimated risk assessment was
carried out whereby nitrate/nitrite intake was calculated
through a 24-hour diet recall (24-Hr DR) study. The current
study showcases a nitrate/nitrite database for beverages that
can be used in future epidemiological studies in Fiji and the
Pacific.
Bioactive compounds from Nigerian plants of and their
usage in food Industries: A review
Ubaida Muhammad Adamu
Apart from being the source of nutrition and foods, different
plants materials produce bioactive substances of high interest,
used for chemical, pharmaceutical and food industries. These
compounds are extracted from raw plants and agricultureindustrial waste (Squillaci et al., 2021). Using bioactive
compounds extracted from plants due to their antioxidant and
antimicrobial abilities is commonly known. But their use in
functional foods is still not fully understood. Nigeria has
abundant plants that produce significant bioactive compounds
ready to be harnessed and used in the food industry.
Therefore, knowing how these compounds can be used in food
industries cannot be overemphasised. This will let the reader
know what it takes for the plant-derived bioactive compounds
to undergo biotechnological and chemical processes to
become a valuable end product (Sainorudin et al., 2021).
Nigeria is the largest food market in Africa, with significant
production of local agricultural products. The food and
beverage sector is estimated to contribute 22.5% of the
manufacturing industry value and 4.6% of Nigeria s GDP
(Flanders report, 2020). This review was compiled using
Mendeley referencing manager from Pub Med, Science
Direct, African Journal Online, Elsevier, Springer, web of
science, and the International Trade Statistics Database of the
UN up to January 2022. Key search words such as
"biologically active substances", "food industry", "biologically
active substances of plant origin" were used.
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