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MESSAGE  FROM  THE  CHAIR 
 

About 5 months ago, I wrote a chair’s message for the 2021 spring Cornucopia and expressed a huge concern 
regarding the unforeseeable future under the pandemic. Fortunately, the unpredictable future at that time has 
now turned into a promising future by the progress made by us together. We as a whole have fought very 
hard against the huge outbreak and now are marching to the end of the pandemic. Several vaccines were 
developed by dedicated scientists and approved quickly with the right procedure. We did not hesitate to get 
vaccinated to end the pandemic together. Most importantly, the positive rate has decreased and the death rate 
has been reduced dramatically after full vaccination - proving science saves the world. I would not say 
COVID-19 is completely over but we are getting to the end. Even during the pandemic, we 
scientists/chemists, never stopped working hard to make this world a better place, as we always have. As one 
scientist on the earth, I am very proud of every one of you in the ACS community of hard working and 
brilliant individuals. I know you have worked hard. I truly appreciate it. Thank you. 
 

We had to hold the 2021 spring meeting virtually again for the second time with the theme of 
Macromolecular Chemistry: the Second Century but unlike the first 2020 fall virtual meeting, this meeting 
was, with only a few exceptions, mostly programmed with live presentations and Q&A sessions. Due to the 
time difference, some speakers from the other side of the world needed to give their presentations either late 
at night or very early in the morning, but all the presentations were given professionally. The live Q&A 
session held after each presentation was an excellent opportunity for speakers and audiences to connect. 
AGFD hosted 24 sessions from 8 symposia that covered many different areas including food analysis, food 
chemistry, nutritional chemistry, fruit and vegetable research, food safety/security, packaging science, 
sustainability, flavor chemistry, sensory science, food quality, horticultural science, food waste, health benefits, 
and fermented foods. A total of 270 abstracts were submitted from around the world and attendees from 
academia, industry and government agencies joined the online meetings virtually. During the spring meeting, 
AGFD was honored to host the presidential symposium - Sustainability: Advances and Applications, which 
was supported by 2021 ACS president Dr. H.N. Cheng of USDA and organized by Drs. Michael Morello, 
Michael Appell and Liangli (Lucy) Yu. AGFD appreciates their time, hard work, and dedication. The 
presidential symposium was co-sponsored by the Division of Agrochemicals, the Committee on 
Environmental Improvement and the Division of Environmental Chemistry. The symposium included 60 
presentations by leaders from a wide range of fields, including chemistry, engineering, predictive modeling, 
nanotechnology and food science. 
 

As program chair, I appreciate the symposium organizers who made tremendous efforts to invite high-quality 
speakers to share outstanding work. Without the symposium organizers’ unconditional efforts and devotion, 
the meeting couldn’t have been successful. I thank Drs. Mike Tunick and Elvira de Meija (Chemistry of 
Fermented Hispanic Foods), Zhouhong Xie and James Harly (Food Authentication and Adulteration 
Detection), Mina Kim, Kwang-Geun Lee and Hyang-Sook Chun (Chemistry and Health Benefits of 
Fermented Foods and Beverages), Bhimu Patil, Nitin Dhowlaghar and Jashbir Singh (Beyond Chemistry: 
Consumer Acceptance of Flavor, Food Safety and Health Benefits of Fruits and Vegetables), Michael 
Morello, Tony Jin, Xuetong Fan, Timothy Duncan, John Finley and John Koontz (Food Packaging Materials: 
Safety, Active Packaging & Sustainability), Jonathan Beauchamp and Yu Wang (Food-Flavor Dynamics 
Assessments via Real-Time Mass Spectrometry). 
 

The 262th ACS meeting, in Atlanta from August 22 – 26, will have a hybrid format with the theme 
“Resilience of Chemistry”. After three consecutive either canceled or virtually held “non-contact” meetings, 
the Atlanta meeting will be an in-person meeting with the option of virtual attendance. We are looking 
forward to seeing our colleagues again. Unfortunately, all the non-technical events and award banquets are 
not happening this time, but we are still excited to have live interactions with others and ready to enjoy long- 
          continued on next page   
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lost networking opportunities. With the award ceremony being held virtually this fall, I will not be able to 
present award plaques directly. I congratulate the award winners: Dr. Rickey Yada for winning the 
Advancement of Application and Agricultural and Food Chemistry Award, Dr. Xiaonan Lu for winning the 
Young Scientist Award which recognizes outstanding research in agricultural and food chemistry, Drs. Lauren 
Jackson, Jianping Wu, Linshu Liu, and Coralia Osorio Roa for becoming AGFD fellows this year and Raúl 
González-Domínguez, Mireia Urpi-Sarda, Olga Jáuregui, Paul W. Needs, Paul A. Kroon and Cristina Andrés-
Lacueva winners of the AGFD Best Research Article Award for their article Quantitative Dietary Fingerprinting 
(QDF)—A Novel Tool for Comprehensive Dietary Assessment Based on Urinary Nutrimetabolomics. The authors 
presented a new analytical tool for quantitative dietary fingerprinting using urinary metabolomic analysis and 
they highlighted the simultaneous quantitation of 350 food-derived metabolites. AGFD is honored to award 
prestigious recognition to those who made outstanding scientific contributions to the field of agricultural and 
food chemistry. 
 

I thank Dr. Linshu Liu for this contribution and time as a co-program chair this spring, Dr. Mike Morello for 
his leadership and dedication to the ACS and AGFD, Dr. Mike Appell for this valuable advice, Drs. Alyson 
Mitchell, Lauren Jackson, and Lucy Yu for their support, Dr. Stephen Toth for always keeping our budget 
safe and healthy and Carl Frey for publishing Cornucopia. Last but not least, I thank everyone in AGFD for 
their passion, dedication and love for science. I am very happy and honored to serve as AGFD 2021 division 
chair with such wonderful people. 
 

Thank you. 
Youngmok Kim 

2021 AGFD chair 
 
 

CORNUCOPIA  EDITORIAL  STAFF  &  CONTACT  INFORMATION 
Editor-in-Chief C. Frey    cfreyenterprise@gmail.com 

General Manager P. White 
Staff C. Kent, L. Lane, J. Olsen 

 
 

FUTURE  PROGRAMS 
 

SAN DIEGO   March 20-24, 2022 ACS Meeting Theme: Evolving Biomolecular Sciences 
Advances in the in Development of In-Silico Taste and Extra-Oral Nutrition Receptors   Brian Guthrie   
Brian_Guthrie@cargill.com   Antonella Di Pizio   a.dipizio.leibniz-lsb@tum.de   Soo-Kyung Kim   
skkim@wag.caltech.edu 
 

Tree Nuts   Alyson Mitchell   aemitchell@ucdavis.edu 
 

Improving Food for Changing World   Alyson Mitchell   aemitchell@ucdavis.edu   Akira Murakami   akira@shse.u-
hyogo.ac.jp 
 
Water   Alyson Mitchell   aemitchell@ucdavis.edu   Mike Qian   Michael.qian@oregonstate.edu 
 

Food Macromolecules: Functionality, Health Benefits, Delivery Systems   Wallace Yokoyama   
wally.yokoyama@ars.usda.gov   Fang Zhong   fzhong@jiangnan.edu.cn   Nitin Nitin   nnnitin@ucdavis.edu 
 

Characterization of Natural Antimicrobials and Antioxidants and Their Applications in Food Preservation   
Tony Jin  Tony.Jin@usda.gov   Xuetong Fan   Xuetong.fan@usda.gov 
 

3rd Global Symposium on Chemistry and Biological Effects of Maple Food Products   Hang Ma    
hang_ma@uri.edu   Navindra Seeram   nseeram@uri.edu 
          continued on next page   
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Human Intervention on Biosynthesis   Majher Sarker   majher.sarker@usda.gov   Linshu Liu   linshu.liu@usda.gov   
Karley Mahalak   Karley.mahalak@usda.gov 
 

Breath Monitoring for Food Consumption, Drug Intake, Health and Wellbeing   Jonathan Beauchamp   
jonathan.beauchamp@ivv.fraunhofer.de 
 
Agnes Rimando Memorial International Student Symposium   Mike Tunick   mht39@drexel.edu   Michael 
Granvogl   michael.granvogl@uni-hohenheim.de   Boyan Gao   gaoboyan@sjtu.edu.cn   Roberta Tardugno   
roberta.tardugno@gmail.com 
 
Nanoencapsulation and Delivery of Bioactive Food Ingredients Using Food Biopolymers   Qingrong Huang   
qhuang@sebs.rutgers.edu   Qin Wang   wangqin@umd.edu 
 
Chemistry of Alcoholic Beverages   Nick Flynn   nflynn@wtamu.edu 
 
Green Polymers & Active Polymers   LinShu Liu   linshu.liu@ars.usda.gov   Riasha Gorshkova   
gorshkova.raisa@gmail.com   Jinwen Zhang   jwzhang@wsu.edu 
 
Advances in Nanomaterials for Food and Agricultural Applications   Bosoon Park   Bosoon.Park@USDA.gov   
Sechin Chang   Sechin.Chang@USDA.gov 
 
Gut Reactions   Guodong Zhang   guodongzhang@umass.edu   Jason Soares   Jason.w.soares.civ@mail.mil   Karley 
Mahalak   Karley.mahalak@usda.gov 
 

General Papers   LinShu Liu   linshu.liu@usda.gov   Michael Granvogl   michael.granvogl@uni-hohenheim.de 
 

General Posters   LinShu Liu   linshu.liu@usda.gov   Michael Granvogl   michael.granvogl@uni-hohenheim.de 
 
 
 
 

CHICAGO   August 21-25, 2022 ACS Meeting Theme: Sustainability in a Changing World 

Impact of Global Disasters on Food Quality, Safety and Security   Alyson Mitchell   aemitchell@ucdavis.edu   
Michael Morello   mjmorello226@gmail.com   Liangli (Lucy) Yu   lyu5@umd.edu  
 

Extraction and Biotechnology: a Natural and Sustainable Future for Flavors   Liz Kreger 
Elizabeth.Kreger@sensient.com   Lewis Jones   Lewis.Jones@sensient.com 
 

New Insights in Gut Microbiota Health-Benefits   Coralia Osorio Roa   cosorior@unal.edu.co 
 
Nutraceutical Lipids   Fereidoon Shahidi   fshahidi@gmail.com and fshahidi@mun.ca 
 
Modification of Agricultural Biomass into Value-Added Products   Majher Sarker   majher.sarker@usda.gov   
Helen Ngo   helen.ngo@usda.gov   Madhav Yadav   madhav.yadav@usda.gov 
 

Artificial Intelligence (AI) Applications for Food and Agriculture   Bosoon Park   bosoon.park@usda.gov 
 

Sustainability and Greentech in Agriculture and Food   Omowunmi Salik   sadik@njit.edu   Michael Appell   
michael.appell@gmail.com 
 
Water   Alyson Mitchell   aemitchell@ucdavis.edu   Michael Qian   Michael.qian@oregonstate.edu 
 
Emerging In-Vitro Gut Models for Understanding Nutrient-Microbiome Interactions   Laurel Doherty   
laurel.a.doherty.civ@mail.mil   Ida Pantoja-Feliciano   DEVCOM SC    Karley Mahalak   Karley.mahalak@usda.gov 
 
          continued on next page 
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The International Chemical Congress of 

Pacific Basin Societies 2021 – A Creative Vision for the Future 
Honolulu   Dec 16-21, 2021 

 
https://pacifichem.org 

 

Flavor and Bioactive Compounds in Fermented Foods and Beverages (#156) 
Symposium co-organizers: Michael C. Qian (michael.qian@oregonstate.edu), Philip Marriott, Zhen-Yu Chen, 

Chi-kun Wang, Hirotoshi Tamura, Yanping L.Qian, Young-Suk Kim, Mingwei Zhang 
1) Flavor/off-flavor characterization and identification, flavor generation during fermentation and storage. 
2) Chemistry/biochemistry of bio-active compounds, including identification of bioactive compounds in fermented 
foods, metabolism of bioactive compounds, and mechanism of fermented foods in preventing disease and improving 
human health. 
3) Analytical methodologies including new developments in sample prep, chromatography, identification, structural 
elucidation. 
                                                                                 also symposia on 
  New Developments in Food Processing (#118) and Food Bioactives, Inflammation and Gut Health (#176) 

 
 
 

Executive Committee Meeting Minutes  
Sunday, April 11, 2021 (Virtual) 

Takes place at each ACS National Meeting 
 
Attendance: Alyson Mitchell, Youngmok Kim, Keith Cadwallader, Kenny Xie, Lauren Jackson, Liangli (Lucy) Yu, 
Linshu Liu, Mike Morello, Michael Appell, Mike Tunick, Michael Qian, Michael Granvogl, Omowunmi Sadik, Brian 
Guthrie, Kathryn Deibler, Gal Kreitman, Jason Soares, John Finley, Juhong Chen, Karley Mahalak, Kathleen Luo, 
Stephen Toth, Terry Acree, Xian Wu, Xiaofen Du, Yingdong Zhu, Zhichao Zhang, Carl Frey 
 

AGFD Chair Youngmok Kim called the meeting to order at 3:04 p.m. (EST). 
 
Michael Tunick summarized the minutes of the Fall 2020 Executive Committee meeting. The minutes of the previous 
meeting were approved with no changes. 
 

The Spring Special Topics meeting was summarized by Youngmok Kim. A proposal was presented by Mike Morello 
for a new AGFD committee to help with technical planning. The committee is concerned that student submissions to 
the undergraduate and graduate symposium will be low for the upcoming meetings due to Covid-19. The committee 
voted to open submissions for the upcoming undergraduate and graduate symposium. There are enough submissions to 
hold these events. The committee discussed how we could better attract students and faculty into the Division. All 
agreed that more student-oriented events would be helpful. Lauren Jackson introduced Treasurer Kantha Shelke from 
the Phi Tau Sigma Honor Society for Food Science. This organization is interested in working with AGFD to help 
recognize and honor professional achievements of Food Scientists and Technologists. The committee agreed to explore 
synergy with Phi Tau Sigma Honor Society, as it will benefit our members. 

 
Stephen Toth gave the Treasurer’s Report. The division spent only $15,841 this year with virtual meetings and 
received $10,000 from donations, $15,811 from dues, $30,520 from the ACS allotment and about $5,000 from 
investment income, royalties, etc. The net (revenues minus expenses) for the year so far is $42,164 giving AGFD 
$934,810 in the bank and in investments. The division is financially healthy. 
 

The Awards Committee Report was given by Mike Morello. All award information can be found on the Division 
website. Professor Rickey Yada from University of British Columbia won the IFF/AGFD Advancement of Application 
of Agricultural and Food Chemistry for 2021. The Young Scientist Award was given to Associate Professor Xiaonan   
          continued on next page   
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Lu, McGill University. The Roy Teranishi Graduate Fellowship in Food Chemistry was awarded to Holly D. Childs, 
M.S. Department of Food Science and Nutrition, University of Maryland. The Withycombe–Charalambous Award for 
Excellence in Graduate Research in Agricultural or Food Chemistry and the Undergraduate Poster Presentation Award 
competitions were suspended due to COVID-19 related challenges. The Division recognized two 50-year members and 
twenty-three 25-year members. 
 

An update on the Young Industrial Scientist Achievement Award was given by Bryan Guthrie. Criteria for the Young 
Industrial Scientist Achievement Award was developed by the working group and presented to the committee. A 
motion was passed to set the award at $1,000 to offset travel and to give the awardee a plaque. The first award is 
targeted for 2022. The application deadline was changed to Feb 1 to coincide with the other award deadlines in our 
Division. It was clarified that the nominee must be a division member. Kathryn Deibler proposed increasing the student 
travel award to $1,000. A vote was taken and undergraduate and graduate travel support awards were increased from 
$750 to $1,000. 
 
Student Committee Report was given by Zhichao Zhang. Apratim Jash, a PhD student in Food Science at Cornell, 
was nominated to replace Kathleen Luo who has graduated. Zhichao held a virtual student event but had poor turn out, 
likely in response to Covid-19. 

 
Youngmok Kim gave the Program Report for the virtual Fall 2020 National Meeting and indicated that overall it was a 
great meeting although there were challenges with the virtual format. There were 311 abstracts submitted to the AGFD 
program that hosted 34 technical sessions in 21 symposia. The Division hosted the Journal of Agricultural and Food 
Chemistry research article of the year award symposium, the AGFD young scientist award, AGFD award symposium to 
honor Dr. Gary List and the Spencer award symposium to honor Dr. Jerry King. Thomas Hofmann agreed on 
publishing a 2nd special issue to highlight the 2020 fall meeting. A total of 25 speakers agreed on submitting their work, 
which will be published soon. Highlights from every spring meeting will be published as a special issue moving forward. 
Linshu Liu indicated that the Fall 2021 meeting in Atlanta will be a hybrid meeting and indicated that our Division 
needs more abstracts submitted. The difficulty of passing an accurate budget for a hybrid meeting was discussed. The 
Division has no experience with hybrid meeting and it is unclear what percentage of people will be travelling for the 
meeting or attending virtually. A budget of $30,000 was set and passed for Atlanta hybrid national meeting. Pacifichem 
will take place as a hybrid meeting in December 2021 in Hawaii. A location for the next International Flavor 
Conference has not been decided and will depend upon Covid-19. 

 
In Subdivision Reports, Youngmok Kim indicated that Jonathan Beauchamp is organizing a symposium with Yu 
Wang for the Flavor Subdivision at the Fall 2021 meeting and has submitted a proposal to ACS to publish a book 
within the Symposium Series volumes on the forthcoming symposium on real-time flavor analytics. All Flavor 
Subdivision positions are filled. The Biotechnology/Bioengineering subdivision has had no activity. The Chair was not 
even clear that he was the Chair and it is unclear if the Chair-elect committed to this position. Youngmok Kim will take 
the lead on re-organizing this valued Subdivision, potentially incorporating panomics. Lucy Yu suggested forming a 
working group to help guide the re-organization and scope of the subdivision. The Nutrition Subdivision recruited a 
new secretary, Dr. Hye-Seon Kim from USDA. A symposium for this subdivision was held at the Spring 2021 meeting. 
The Food Safety Subdivision has two symposia planned for San Diego 2022 and all positions are filled. Jason Soares 
gave the update for the Diet & Gut Microbiome Subdivision. The division is new and will have its first symposium in 
Fall 2021. Two symposia are planned for the spring and fall of 2022. All positions are filled. Mike Appell indicated that 
the new Food and Agricultural Sustainability and Security Subdivision has been approved, and will be holding its first 
symposium on Sustainability and Green Technology at the 2022 Fall meeting in Chicago. The Functional Foods 
Subdivision has two new officers: Dr. Jianping Wu (Vice-Chair) and Dr. Xie (secretary). Dr. Yingdong Zhu will be the 
secretary for year 2022 and will hold a symposium at the 2022 fall meeting. 
 
The Councilor Reports was given by Lauren Jackson. The Council meeting was held March 24th. Elections for 
president-elect were held and John C. Warner and Judith Giordan will be on the ballot for fall. Judith is a member of 
the AGFD subdivision. The Committee on Committees (ConC) submitted a petition to “harmonize committee 
structure, process and terms”. This eliminated different types of committees and set three-year terms limits and a two-
term maximum for committee members with some exceptions. The petition was approved. The committee on Local   
          continued on next page   
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Section Activities Petition approved a petition to amend their duties. The Council approved the 2022 schedule of 
membership dues to better reflect different types of membership. The base dues were reduced to $160/year and 
different dues categories were established. The ACS board of directors approved changes to the ACS Strategic Plan to 
include Equity as a CORE value and the mission and vision statements were modified to include all people. Committee 
on Divisional Activities (DAC) updated the Distribution Formula for dues allocations to be more flexible and 
transparent. Lauren pointed out that our Division has not received an IPG in a while and that we are eligible for a 
Strategic Planning Grant. 
 

The Nominations report was given by Immediate Past Chair Lucy Yu. All subdivisions have leadership lined up 
through 2022 with exception of the Biotechnology Subdivision. Liz Kreger was identified as someone who would like 
to serve as a potential Vice-Chair. The nomination of Liz Kreger for Vice-Chair was accepted. A slate of candidates will 
be approved at the next business meeting. 
 

Cornucopia editor Carl Frey said that there were no printed copies this year since there were no in-person meetings. 
Electronic copies of the Cornucopia were sent to AGFD before the meeting. Abstracts were not numbered and 
affiliations for speakers were not indicated in the electronic version. Copies (100) will be printed for the fall meeting. 
 

Alyson Mitchell reported no activity in Hospitality/Public Relations since we had no in person meetings.  
 

Membership Chair Michael Qian said that AGFD membership is down a little bit from ~3,000 to ~2,748, but that 
these numbers reflect typical variation. 
 

Lucy Yu gave the Journal Report for Thomas Hofmann. This year the Journal impact factor is 4.192. There were 
118,586 citations and the production time is 81 days. The acceptance rate was 18%, a bit lower this year. Review articles 
from North America are being sought.  The first issue of ACS Food Science and Technology was published. 
 

In the Communications report, Alyson Mitchell requested that additions to the Email Newsletter be sent to her 1 
week before the end of the month and that job announcements can be uploaded to the Division Website. 
 
There was no Old Business. In New Business, Linshu Liu said that the Division of AGRO has a new program Chair 
and is interested in increasing collaboration with AGFD. Committee members felt there was many synergies however it 
may be difficult as AGRO programs in hotels once a year whereas AGFD programs twice a year and wants to be 
located in the convention center. 
 
The meeting adjourned at 2:26 PM (PST)                                                     
 
Submitted by AGFD Secretary Alyson Mitchell 
 
 

   
 
 
 

VIRTUAL  PROGRAMMING  –  HOW  DOES  IT  WORK ? 
 
See the ACS Frequently Asked Questions page on the website (link below) for the Atlanta virtual & live 
meeting. 
 
Go to ACS.org 
Click on ACS Fall 2021 Meeting 
Scroll down and click on Frequently Asked Questions 
 
or go directly to the link: 
https://www.acs.org/content/acs/en/meetings/acs-meetings/registration/meeting-and-expo-questions-and-answers.html 
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                                     HEADING SOUTH 
1 2 3 4 5  6 7 8    9 10 11 

    
12      13    14 15      A  prize  to the  first  send 
16     17    18      

  a correct  solution to Carl  Frey 
19     20            (via smartphone photo/e-mail) at - 
   21 22     23        cfreyenterprise@gmail.com 
24 25 26  27  28  29    30 31 32 

   
33   34    35    36      
37     38    39  40    

   
41      42    43        
44    45 46   47    48   

   
   49      50  51       
52 53 54    55 56 57   58 59 60 61 

   
62          63     

   
64      65    66        
67      68    69        

 
ACROSS   DOWN  
1    Some blue plastic covers 44  School booster group 1    Ancient Rome fashion 29  Bullitt portrayer McQueen  
6    Scratch or scrape 45  Sulfur dioxide 2    Each 30  Crash a car to worthlessness 
9    Big hubbub 47  Ariane rocket launcher 3    Cogito, ergo sum sayer - 31  Triatomic oxygen 
12  Tosca or Aida  48  Oahu floral souvenir       ---- Descartes 32  A most refreshing soft drink 
13  Environmental prefix 49  It’s like so mediocre 4    The Fourth Estate 34  Employ 
14  Ho-hum, trite 50  Gooey petroleum product 5    Wood cutting tool 35  Rejuvenation venue 
16  Margaret Mitchell saga 52  Georgia’s English founder 6    ----morphosis or ---physics 36  Sugar compound suffix 
19  Gorillas and chimps 58  Too, and, in addition to 7    How a breaky heart feels 39  Solar ------ or sound ------ 
20  Georgia-born jazz/blues 62  Hoagy Carmichel song 8    Campus military program 43  Sheep speak 
      singer/songwriter       sung by 20 Across 9    Dye base C6H7N: ----ine 45  On your mark. Ready, ---, -- ! 
21  Popular auto style 64  Western-themed ballet 10  Niels Bohr or Vitus Bering 46  Fancy meeting you here! 
23  Goodness gracious!       by Aaron Copeland 11  Discontinued GM car model 49  Small, slight, trifling 
24  Doo-wop group:---Na Na 65  It’s sometimes called 14  Moon ----- or sun ----- 51  Noodles in a disposable cup 
27  Ali: The Louisville ---       ‘little piggy’ 15  Askew or amiss 52  Shrek, for example 
29  Morse code distress call 66  Creepy, scary  17  Authors Washington or John 53  Discontinued GM car models 

30  One variety of quark  67  Chin--- or Vietnam--- 18  Hydrogen peroxide 54  Rich vein of ore 
33  Newspaper feature writer 68  Dallas college fielding 22  Einstein’s German birthplace 55  Quaker ---- 
36  Seep, leak       the Mustangs 24  Unusable portion or waste 

 
 
 
 
 

56  E. M. Forster’s place w/a view 
37  Mexican rivers 69  Crisp ginger cookies 25  Lift or raise 57  ----monia or ----matic 
38  Stares w/an open mouth  26  Greeting accompanying 59  Pre-Euro Roman currency 
40  Halt!        the gift of 48 Across 60  Hair salon sound 
41  Tennis great Arthur ----  28  Instrument played by 61  Poems of praise 
42  Hearty soup ingredient        20 Across 63  Affimative 
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AGFD  DIVISION  MEMBERSHIP  APPLICATION 
 

The Agricultural and Food Chemistry Division (AGFD) of the American Chemical Society (ACS) is a non-
profit organization dedicated to the technical advancement of all aspects of agricultural and food chemistry. 
AGFD encourages technical advancement in the field by - 
- organizing symposia/workshops on agricultural/food chemistry at ACS national meetings and other venues 
- publishing proceedings of AGFD symposia 
- publishing the Cornucopia newsletter 
- updating members several times a year via e-mail blasts 
- hosting social and networking gatherings at ACS national meetings 
- providing cash awards and recognition to leading undergraduate and graduate students, young scientists and 
established scientists in the field of agricultural and food chemistry 

 

At ACS National Meetings you can discuss division activities at the AGFD information table located near the 
AGFD technical session rooms. Join >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  

1st address line  
2nd address line  

City  
State  

Zip code  
Country  

e-mail address  
Phone  

  
 

check one 
 

MEMBERSHIP  FEE 
 

[  ] I am an ACS member and wish to join AGFD ($10.00) 

[  ] I am not an ACS member and wish to join AGFD ($15.00) 

[  ] I am a full time student and wish to join AGFD ($10.00) 
  

 
Be  cool 
J O I N 
A G F D 

 

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 
Youngmok Kim 
Finlays, North Kingstown  RI 
youngmok.kim@finlays.net 
 
Chair-Elect - Serves 1 year. Substitute 
for the chair as needed 
LinShu Liu   USDA-ARS-ERRC 
linshu.liu@ars.usda.gov 
 
Vice-Chair - Serves 1 year. Assist Chair-
elect. Develop future technical programs. 
Michael Granvogl 
michael.granvogl@uni-hohenheim.de 
 
Secretary - Responsible for Division 
correspondence and meeting minutes. 
Alyson Mitchell 
University of California, Davis 
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 
 
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 ’21) 
mht39@drexel.edu  
 
Website - Maintain web site. 
Michael Appell 
michael.appell@ars.usda.gov 
 
Student Activities - Attract and retain 
graduate/undergraduate student 
members. 
Apratim Jash   aj623@cornell.edu 
Zhichao Zhang   yntzhang@ucdavis.edu 
 
Nominations - Develop officer slate. 
Served by Immediate Past Chair. 
Liangli (Lucy) Yu   lyu5@umd.edu 
 
Public Relations - Publicize Division. 
Alyson Mitchell   aemitchell@ucdavis.edu 

Alternate Councilors - Substitute for 
Councilors. Serves 3 years. 
Keith Cadwallader (thru ’23) 
cadwlldr@uiuc.edu 
Kathryn Deibler (thru ’21) 
kdd3@cornell.edu 
Michael Qian (thru ’21) 
Michael.qian@oregonstate.edu 
 
At-Large Executive Committee 
Members - Assist in Div. 
management. Serves 3 years. 
Terry Acree (thru ‘21) 
tea2@cornell.edu 
Jane Leland (thru ’23) 
JLelandEnterprises@gmail.com 
Robert McGorrin (thru ’23) 
robert.mcgorrin@oregonstate.edu 
Mathias Sucan (thru ‘21) 
Mathias.sucan@gmail.com 
 
Awards - Solicit nominations, oversee 
awards process. 
Chair   Michael Morello 
mjmorello226@gmail.com 
Fellow Awards   Fereidoon Shahidi 
fshahidi@mun.ca 
Young Scientist Awards 
Michael Granvogl 
Michael.Granvogl@uni.hohenheim.de 
Teranishi Fellowship 
Liangli (Lucy) Yu   lyu5@umd.edu 
Student Awards 
Kathryn Deibler kdd3@cornell.edu 
Canvassing 
Stephen Toth 
stephen.toth@iff.com  
 
Finance - Monitor Division’s 
finances. Led by Immediate Past Chair 
Liangli (Lucy) Yu   lyu5@umd.edu 
 
Hospitality - Organize receptions and 
banquets.   Alyson Mitchell 
aemitchell@ucdavis.edu 
 
Membership - Recruit and retain 
Division members. 
Michael Qian 
michael.qian@oregonstate.edu 
 
Multidisciplinary Program 
Planning - Help coordinate nat’l mtg 
programming 
John Finley   jfinle5@lsu.edu 

Sub-divisions  Develop symposia. 
Food Bioengineering 
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 (’21) 
Changqin Wu   changwu@udel.edu (‘22) 
Flavor 
Chair, Jonathan Beauchamp 
jonathan.beauchamp@ivv.fraunhofer.de 
Chair-Elect, Yu Wang   yu.wang@ufl.edu 
Vice-Chair, Gal Kreitman 
Gal.Kreitman@ejgallo.com 
Secretary, Xiaofen Du   xdu@twu.edu (’21) 
Coralia Osorio Roa   cosorior@unal.edu.co 
(‘22) 
Food Safety 
Chair, Juhong Chen 
jhchen@vt.edu 
Chair-Elect, Tony Jin   Tony.Jin@usda.gov 
Vice-Chair, Reuven Rasooly 
rueven.rasooly@ars.usda.gov 
Secretary, Xiaonan Lu 
Xiaonan.lu@mcgill.ca (’21) 
Boyan Gao  gaoboyan@sjtu.edu.cn (’22) 
Functional Foods & Nat. Products  
Chair, Yu Wang   yu.wang@ufl.edu 
Chair-Elect, Xian Wu    
Wux57@miamioh.edu 
Vice-Chair, Jianping Wu Jwu3@ualberta.ca 
Secretary, Kenny Xie   KYX@usp.org (’21) 
Yingdong Zhu   yzhu1@ncat.edu (’22) 
Diet & Gut Microbiome 
Chair, Jason Soares 
jason.w.soares.civ@mail.mil 
Chair-elect, Guodong Zhang 
guodongzhang@umass.edu 
Vice-Chair   Karley Mahalak 
Karley.mahalak@usda.gov 
Secretary   Laurel Doherty 
Laurel.a.doherty.civ@mail.mil (’21) 
Ida Pantoja-Feliciano 
Ida.g.pantojafeliciano.civ@mail.mil (’22) 
Nutrition 
Chair, Mina Kim   minakim@jbnu.ac.kr 
Chair-Elect, Mathias Sucan 
Mathias.sucan@gmail.com 
Vice-Chair, Hye-Seon Kim 
hyeseon.kim@usda.gov 
Secretary, Hae Won Jang 
okay0730@gmail.com (’21) 
Tom Wang  tom.wang@usda.gov (’22) 
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AWARD  NEWS 
 
 

 

Rickey Y. Yada won the 2021 Award for the Advancement of Application of 
Agricultural and Food Chemistry. This award recognizes outstanding 
contributions to pure and applied agricultural and food chemistry. The award 
celebrates Dr. Yada’s research on the structure-function relationships of food and 
non-food related enzymes using molecular biology, circular dichroism, micro-
calorimetry, small angle neutron scattering, ultracentrifugation and enzyme 
kinetics. His research explores factors affecting enzyme activity, such as 
thermodynamics, formation of an enzyme-substrate complex, enzymatic catalysis, 
enzymatic kinetics, and enzyme inhibition. Prof. Yada’s research includes 
improving pulse protein functional properties and digestion through application 
of enzymatic modifications, providing opportunities to develop palatable plant 

protein based food products with many health benefits and revealing anaerobic respiratory enzymes contribute to low-
temperature sweetening of potato, enabling chip process quality enhancement by guiding postharvest storage. Dr. Yada 
has authored >230 peer reviewed journal papers, 10 books and 27 book chapters, including 2 ACS Symposium Series 
ebooks. Currently Professor Yada is Dean Faculty of Land and Food Systems, University of British Columbia. This 
award is sponsored by International Flavors and Fragrances.   photo credit: https://www.landfood.ubc.ca/rickey-yada/ 
 

 

Xiaonan Lu, Associate Professor, Department of Food Science and Agricultural Chemistry, 
McGill University received the 2021 AGFD Young Scientist Award. This honor recognizes 
scientists early in their careers for their outstanding scientific contributions to agricultural and 
food chemistry. Dr. Lu’s research focuses on food authentication, rapid detection of food 
chemical and microbiological hazards, food microbiology and molecular microbiology and 
microbial ecology. His research group developed a hybrid paper/polymer-based lab-on-a-chip 
platform to integrate DNA extraction, DNA isothermal amplificationn and visualization onto a 
single, simple device, which can identify pomegranate juice adulteration within 1 hour in an 
instrument-free setting. Four Ph.D. students and 12 M.S. students have matriculated through 
his program. He has authored >110 publications, including 1 book and 4 book chapters.   
photo credit: https://www.mcgill.ca/foodscience/staff-and-research/xiaonan-lu 
 

Lauren S. Jackson of FDA/CFSAN, Coralia Osorio Roa of Universidad Nacional de Colombia Bogota, LinShu Liu 
of ARS, USDA and Jianping Wu of University of Alberta, Edmonton, Canada each received a 2021 AGFD Fellow 
Award. The AGFD Fellow Award recognizes outstanding scientific contributions to agricultural and food chemistry. 
 
Neil C. Da Costa, International Flavors & Fragrances Inc., received the 2021 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 Chair. 
 

Holly D. Childs at the Department of Food Science and Nutrition, University of Maryland won the 2021 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. Holly is conducting research in the 
laboratory of Dr. Liangli (Lucy) Yu. 
 
Luyao Ma, University of British Columbia won the 2020 Withycombe–Charalambous Award for Excellence in 
Graduate Research in Agricultural or Food Chemistry. Luyao presented a paper at the fall 2020 ACS National Meeting 
describing the development of a microfluidic “lab-on-a-chip” device. Coming in 2nd and 3rd place were Liang Xue, 
University of Massachusetts, Dartmouth and Lei Mei, University of Maryland. 
 
The following loyal members of AGFD marked 50 Years of Membership in AGFD in 2021: Tung Ching Lee and 
Ronald E. Wrolstad 
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more  AWARD  NEWS 
 
The following loyal members of AGFD marked 25 Years of Membership in AGFD in 2021: Susan E. Carberry, 
Thomas S. Cina, Danny Culberson, Rex Thomas Gallagher, Peggy Hsieh, Rongmin Huang, Prashanthi Jella, 
John J. Johnston, James P. Kababick, John Frank Karlik, Edward Kennelly, Franco M. Lajolo, William Charles 
Lowenkamp, C McIntosh, Christine Marie Nowakowski, Brian Perkins, George Preti, Natarajan 
Ranganathan, Donald Roberts, Eric Schmelz, John Purdie Sloan, Trevor Kent Smith and Wilfred J. Wells. 
 

 

 
Carl Frey, Carl Frey Enterprise LLC/PepsiCo R&D, retired, became a 2020 ACS Fellow for his 
40+ years of industrial leadership in the area of flavor and fragrance analysis and quality control, 
championing food and lab safety, regulatory standards and the use of modern methods and 
analytical techniques and for serving as AGFD chair, program chair, membership chair and 
Cornucopia editor and informing high school students about careers in food chemistry. 
photo credit: PepsiCo Inc. 

 

The team of Raúl González-Domínguez, Mireia Urpi-Sarda, Olga Jáuregui, Paul W. Needs, Paul A. Kroon and 
Cristina Andrés-Lacueva won the 2020 Journal of Agricultural and Food Chemistry Research Article of the 
Year Award for their publication Quantitative Dietary Fingerprinting (QDF)—A Novel Tool for Comprehensive Dietary 
Assessment Based on Urinary Nutrimetabolomics,  J. Agric. Food Chem. 2020, 68, 7, 1851–1861, 
DOI: 10.1021/acs.jafc.8b07023 

 
Fereidoon Shahidi, Distinguished Professor, Department of Biochemistry, Memorial University 
of Newfoundland, St. John's, Canada received the 2021 Sterling B. Hendricks Memorial 
Lectureship Award for his research on nutraceuticals, functional foods and dietary supplements. 
Stanford University listed him as one of the top 2% scientists in all fields. He has authored or co-
authored >600 peer-reviewed journal articles, >300 book chapters and conference proceedings, 78 
books and holds 12 patents, resulting in >90,000 citations. He matriculated 35 Ph.D and 46 M.S. 
students and has hosted 31 Post-Doctoral or Visiting Scholars. He has or is serving as Editor in 
Chief for 5 journals, Editor or Associate Editor of 2 journals and on the advisory board of 12 

journals. Dr. Shahidi served as Chair of AGFD and has been an active Executive Committee member. The award is co-
sponsored by the AGFD and AGRO divisions.   photo credit: https://www.mun.ca/faculty/fshahidi/ 

   
Takayuki Shibamoto, Distinguished Professor Emeritus, Department of Environmental 
Toxicology, University of California, Davis, received the 2021 Kenneth A Spencer Award for 
Food and Agricultural Chemistry. The award is given by the Kansas City Section of the ACS. 
The Spencer Award, the most prestigious ACS award recognizing advancements in agricultural 
and food chemistry, honors his work on environmental toxicology researching lipid peroxidation 
associated with diseases, natural antioxidants and their role in prevention of oxidative damages, 
and analysis and fate of pesticides in environment. Dr. Shibamoto has conducted GC and GCMS 
research on volatile compounds associated with flavors and antioxidants in green coffee beans, 

roasted coffee and brewed coffee.   photo credit: https://acs-kc.com/newsletter-and-news 
 

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

Find information about all AGFD awards at www.agfoodchem.org   Scroll down to and click on AGFD Award Details 
to load a PowerPoint file detailing award eligibility and nomination deadlines as well as lists of past awardees. 

 
AGFD Awards Committee: AAAFC IFF/AGFD Award (Mike Morello), Young Scientist Award (Michael Granvogl), 
AGFD Fellow Award (Fereidoon Shahidi), AGFD Distinguished Service Award (Mike Tunick), Teranishi Fellowship 
(Liangli [Lucy] Yu), Graduate & Undergraduate Student Symposia (Kathryn Deibler), Service Award (Michael Qian), 
Sterling B. Hendricks Memorial Lectureship (Michael Appell/Bosoon Park), Spencer Award (Sarah Leibowitz), ACS 
Fellow Award (Michael Morello, Michael Appell, Carl Frey) 
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NEW FRONTIERS and OPPORTUNITIES for CHEMISTRY SYMPOSIUM 
 

This virtual symposium, part of the Presidential Events and ComSci technical programs, highlights emerging and 
converging areas where chemists and chemical engineers can find opportunities to apply their chemical knowledge. The 
symposium showcases how being adaptive, collaborative, and entrepreneurial will help diverse career stages of chemists 
and chemical engineers. Symposium organizers: ACS President H.N. Cheng and the ACS Committee on Science: 
Young-Shin Jun: Chair, Science and Technology Subcommittee   Michael Morello: Division Representative   Martin 
Kociolek: Chair   Symposium cosponsors: YCC, AGFD, CATL, ENVR, GEOC, MEDI, POLY 
 
Sunday August 22 (all times EDT) 
2:00-2:30 PM   Getting in Front of the Additive 
Manufacturing Revolution: Sustainability Needs and 
Opportunities   Joseph DeSimone   Stanford U. 
2:30-3:00 PM   Placing 3D Bioprinting in the Context of 
Tissue Fabrication    Y Shrike Zhang   Harvard Medical 
School 
3:00-3:30 PM   It’s about I: Invention, Innovation, 
Inspiration, and Inclusivity    Kathryn E. Uhrich   UC 
Riverside 
3:30-4:00 PM   Materials Opportunities in a Post Moore 
Era   Rudy Wojtecki   IBM 
4:30-5:00 PM   MegaLibraries: Tools for Exploring and 
Expanding the Materials Genome with Big Data and AI   
Chad Mirkin   Northwestern U. 
5:00-5:30 PM   Discovery and commercialization of 
nanostructured zeolites: An example of chemistry 
entrepreneurship that creates value and reduces CO2 
emissions   Javier Garcia Martinez   U. Alacant, Spain 
5:30-6:00 PM   Multivariate Reticular Chemistry   Omar 
Yaghi   UC Berkeley 
6:00-6:30 PM   Smart and Programmable Sponges from 
Basic Science to Implementation and Commercialization   
Omar Farha   Northwestern U. 
7:00-7:30 PM   Solar photoelectrochemical and 
photocatalytic systems for sustainable environment   
Wonyong Choi   Postech, South Korea 
7:30-8:00 PM   Catalyzing chemical transformations for 
global sustainability   Thomas Jaramillo   Stanford U. 
8:00-8:30 PM   Towards a Sustainable Chemical Industry: 
Opportunities and Challenges   Bala Subramaniam   U. 
Kansas 
8:30-9:00 PM   Applications of Plasmonic Catalysis to 
Organic Transformations   Audrey Moores   McGill U 
 
Monday August 23 
10:30-11:00 AM   Kidney Dialysis: A Multidisciplinary 
Nexus for Chemistry, Physics, Engineering, Biology and 
Medicine   Buddy Ratner   U. Washington, Seattle 
11:00-11:30 AM   Environment-sensitive molecules as 
next-generation biomarkers for point- of-care diagnostics   
Mireille Kamariza   Harvard U. 
11:30 AM-12:00 PM   Mass spectrometry, molecular data, 

and cancer diagnosis: Advances and challenges towards 
clinical use   Livia Eberlin   U. Texas, Austin 
12:00-12:30 PM   Translating Nature's Chemical 
Repertoire: Opportunities for Chemists and Chemical 
Engineers   Kerry McPhail; Nicholas Oberlies   Oregon 
State; UNC Greensboro 
2:00-2:05 PM   Welcome   Thomas M. Connelly   ACS 
2:05-2:10 PM   Introductory Remarks   H.N. Cheng   
ACS 
2:10-2:55 PM   Keynote Lecture - The Chemistry of 
CRISPR for Genome Editing and Detection   Jennifer A. 
Doudna   UC Berkeley 
2:55-3:25 PM   Biosystem Design by Directed Evolution   
Huimin Zhao   U. Illinois, Urbana- Champaign 
3:25-3:55 PM   Crafting 3D cellular microenvironments 
from the bottom- up using supramolecular chemistry   
Roxanne Kieltyka   Leiden U., The Netherlands 
4:30-5:00 PM   What to do with a near-term quantum 
computer?   Alán Aspuru- Guzik   U. Toronto 
5:00-5:30 PM   Machine Biology for Infectious Diseases   
Cesar de la Fuente   U. Pennsylvania 
5:30-6:00 PM   Importance of multidisciplinary and 
collaborative teams   Julia Rice   IBM 
6:00 – 6:30 PM   Frontiers in Computational Chemistry   
Angela K. Wilson   Michigan State U. 
 
Tuesday August 24 
10:30-11:00 AM   Health Beneficial effects of Jiaogulan 
and the molecular mechanism behind   Liangli Yu   U. 
Maryland, College Park                                                                                                                     
11:00-11:30 AM   Translational Taste Research: Discovery 
of Molecular Targets for Flavor Innovations   Corinna 
Dawid   Tech. U. Munich, Germany 
11:30 AM-12:00 PM   Environmental interfacial chemistry   
Vicki Grassian   UC San Diego 
12:00-12:30 PM   Organic-mineral interactions at the 
molecular level: Impacts and research needs   James 
Kubicki   U. Texas El Paso 
2:00-2:30 PM   Addressing environmental and climate 
challenges with abundant reactive minerals   Martin 
Schoonen   Brookhaven Nat. Lab 
2:30-3:00 PM   Environmental chemistry as a catalyst for 
innovation   Desiree Plata   MIT 
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3:00-3:30 PM   Toward Single Atom Catalysis for 
Environmental Application   Jaehong Kim   Yale U 
3:30-4:00 PM   Roles of advanced oxidation and reduction 
processes in eliminating contaminants of emerging 
concern in water and wastewater   Dionysios Dionysiou   
U. Cincinnati 
4:30-5:00 PM   Re-Imagining the Periodic Table: 
Addressing Sustainability Challenges in the 21st Century 
with Earth- Abundant Metal Catalysis   Paul Chirik   
Princeton U. 

5:00-5:30 PM   Developing advanced chemical recycling 
and redesign strategies to enable plastics circularity   Gregg 
Beckham   Nat. Renewable Energy Lab 
5:30-6:00 PM   Environmentally Responsible Synthetic 
Organic Chemistry: When Chemo-catalysis meets Bio-
catalysis, in Water   Bruce Lipshutz   UC Santa Barbara 
6:00-6:30 PM   Recent advances in CO2-switchable 
solvents   Philip Jessop   Queen's U.

 
 

AGFD  TECHNICAL  PROGRAM 
Abstracts for all these papers appear in the section immediately following this program 

 
 
SUNDAY MORNING   Aug. 22 
Zoom Room 22 
Japanese Food: Ingredients & Culture 
M. Kobori, H. Nabetani, W. H. Yokoyama, Organizers   L. Liu, 
Organizer, Presiding 
10:30. Introductory Remarks. 
10:40. Gamma-polyglutamic acid contained in the fermented 
soybean food natto suppresses the postprandial increase in 
blood glucose levels in mice and human subjects.  M. Kobori 
11:10. Characteristics of Japanese food and its culture.  H. 
Nabetani 
11:30. Oriental Soybean Foods Processing and Fermentation, 
What’s new?  K. Kimura 
11:50. Soy processing technology.  S. Hashimoto 
 
Process Research & Development in Crop Protection 
Spons. AGRO, CoSpons. AGFD 
Sustainability in Agriculture: New Sources & Tools for the 
Development of Sustainable Crop Protection Solutions 
Spons. AGRO, CoSpons. AGFD, ENVR, PRES 
 
SUNDAY AFTERNOON   Aug. 22    
Zoom Room 24 
Hemp, Medical & Aromatic Crops: Production, 
Phytochemistry & Utilization 
C. L. Cantrell, V. Jeliazkov, Organizers, Presiding 
2:00. Introductory Remarks. 
2:05. Production fields of chamomile and peppermint at 
University of Presov, Slovakia, detailing to the qualitative and 
quantitative analyses of their essential oils.  I. Salamon 
2:25. Green extraction of aromatic and medicinal plants: From 
tradition to innovations.  F. Chemat 
2:45. Analytical chemistry-centered solutions to natural 
products research challenges.  M. Wang 
3:05. Intermission. 
3:20. Odorants from shell ginger leaves (Alpinia zerumbet).  M. 
Orellana, A. Murray, J.P. Munafo 
3:40. Savin Juniper, Juniperus sabina L., its Slovakian 
Ethobotany and recent essential oil composition.  I. Salamon, 
V. Jeliazkov 
 
Zoom Room 23 
Japanese Food: Ingredients & Culture    
M. Kobori, L. Liu, W. H. Yokoyama, Organizers   H. Nabetani, 
Organizer, Presiding 

2:00. Peptides in Japanese traditional seasonings, salted 
fermented soybean paste, sauce, and rice wine: Structure and 
health promoting functions.  K. Sato 
2:30. Development of “smart Washoku” concept for the 
prevention of visceral fat accumulation leveraging healthy 
Japanese dietary habits.  H. Takase, T. Morimoto 
2:50. Association between soup consumption and obesity: 
Studies on Japanese adults and a systematic review with 
meta-analysis.  M. Kuroda 
3:10. Digestive property of Japanese foods: An in vitro 
approach.  Y. Ogawa, S. Ketnawa, S. Thuengtung, Y. Cai, W. 
Qin, J. Suwannachot, Y. Ding, M. Tamura 
3:30. Enhancement of functionality in soy foods comprising 
mealworm (Tenebrio molitor) larvae.  E. Oh, H. Lee, Y. Kim 
 
Zoom Room 25 
Hemp, Medical & Aromatic Crops: Production, 
Phytochemistry, & Utilization  
C. L. Cantrell, V. Jeliazkov, Organizers, Presiding 
4:30. Introductory Remarks. 
4:35. Chemical characterization and biological activity of the 
mastic gum essential oils of Pistacia lentiscus var. chia from 
Turkey.  N. Tabanca, A. Nalbantsoy, B. Demirci, F. Demirci, 
P.E. Kendra 
4:55. Essential oils as sprout inhibitors in potato.  V. 
Zheljazkov, G. Micalizzi, S. Yilma, L. Mondello 
5:15. Carlina acaulis, a traditional medicinal plant in the 
horizon of eco-friendly botanical insecticides.  E. Spinozzi, F. 
Maggi, R. Petrelli, L. Cappellacci, A. Palmieri, G. Benelli, A. 
Canale, R. Pavela 
5:35. Intermission. 
5:50. Oral care compositions with antimicrobial and antibiofilm-
forming properties based on medicinal herbs.  M. Kryvtsova, I. 
Salamon, Y. Kostenko, M. Spivak 
6:10. Glycoalkaloids diversity of solanum plants and their 
potential for cholinesterase inhibition.  I.E. Popova, S. 
Sivasankara, B. Sell, H. Gross, L. Dandurand, J. Kuhl 
 
Zoom Room 26 
Japanese Food: Ingredients & Culture    
M. Kobori, L. Liu, H. Nabetani, W. H. Yokoyama, Organizers   
K. Ohtsubo, Presiding 
4:30. Characteristics of 'WASHOKU; Traditional dietary 
cultures of the Japanese' from the viewpoint of sustainable 
healthy diets.  M. Yamaguchi, N. Nishi 



5:00. Rice the symbolic food of Japan.  K. Ohtsubo, S. 
Nakamura 
5:30. Japanese diet and lifestyle-related diseases in Japan.  N. 
Sawada, S. Tsugane 
6:00. Lipid and protein comparison in beverages from white 
rice, non-sprouted brown and sprouted brown rice.  J.C. 
Beaulieu, R. Moreau, M.P. Hojilla-Evangelista, J.M. Obando-
Ulloa 
 
SUNDAY EVENING  Aug. 22 
Zoom Room 23 
Hemp, Medical & Aromatic Crops: Production, 
Phytochemistry, & Utilization       
C. L. Cantrell, V. Jeliazkov, Organizers, Presiding 
7:00. Introductory Remarks. 
7:05. Hemp and cannabis terpenes and cannabinoids; a review 
of current knowledge.  V. Zheljazkov, F. Maggi 
7:25. Hemp - phytochemistry, production, utilization including 
Romanian traditional usages.  C. Buzna 
7:45. Effects of inclusion level and clearing period of spent 
hemp biomass on lamb growth, feed intake and animal health.  
N. Parker, M. Bionaz, H. Ford, E. Trevisi, S. Ates 
8:05. Enriching CBD in hemp extracts: Wax removal.  M. 
Valizadehderakhshan, A. Shahbazi, A. Bhowmik, M. Azami 
 
Zoom Room 24 
Japanese Food: Ingredients & Culture    
M. Kobori, L. Liu, H. Nabetani, Organizers 
7:00. Home brewing rice wine using the putative Aspergillus 
oryzae in Berkeley, California.  M.T. Cheng, J. Hudson 
7:20. The culinary and medicinal uses of Brasenia schreberi or 
Junsai.  W.H. Yokoyama, C.F. Shoemaker, H. Kim, J. Pan 
7:40. You are what you eat.  L. Liu 
8:00. Concluding Remarks. 
 
Process Research & Development in Crop Protection 
Spons. AGRO, CoSpons. AGFD 
Sustainability in Agriculture: New Sources & Tools for the 
Development of Sustainable Crop Protection Solutions 
Spons. AGRO, CoSpons. AGFD, ENVR, PRES 
 
SUNDAY EVENING   Aug. 22   7 – 9 PM 
World Congress Center Hall B4 
General Posters (and AGFD social reception) 
L. Liu, Organizer 
Assessment of bioavailability of glyphosate in zea mays.  C. 
Awuah, I. Emahi, S. Azibere (also in SciMix) 
Hop (Humulus lupulus) acid and metabolite profiles in craft 
brewing cultivars by HPLC and GC-MS analysis.  C. Paoletta, 
D.V. Liskin, A. Higgs, N. Wallace, F. Leitao, A. Brehm, B. 
Martin, R.A. Quinlan 
Effect of metal ions on stability of vitamin C determined by 
HPLC.  J. Huang, F. Chen 
Mineral content of municipal water supplies used in craft 
brewing for the Hampton Roads area.  C. Tawes, J.D. Cropley, 
A.Higgs, D.V.Liskin, A.Rathmann, R.A.Quinlan (also in SciMix) 
Rapid detection of earthworm small molecular peptide F-1 in 
cells by NU-1000- surface assisted laser desorption/ionization 
mass spectrometry.  W. Nan 
Efficiency of seeds' germination in pre-sowing irradiation by 
UV-light of different spectral composition.  M. Marenych, A. 
Semenov, T. Sakhno, N. Barashkov 
TG-FTIR spectroscopic characterization of glanded and 
glandless cottonseed kernels.  Z. He, S. Nam 
Physicochemical characteristics of goat meat as influenced by 
phytochemical tannin containing peanut skin.  J. Lee, B. Min 

Evaluation of rapid wort color method for darker malts.  N.O. 
Flynn (also in SciMix) 
Fisetin reduces fat accumulation in Caenorhabditis elegans.  S. 
Li, N. Rodriguez, Y. Park 
Kahweol, a coffee diterpene, increases lifespan of 
Caenorhabditis elegans.  J. Cho, Y. Park 
Analysis of α-dicarbonyl compounds and 4-methylimidazole in 
coffee made with various roasting and brewing conditions.  
K.G. Lee, S. Hyung, H. Park 
Improvement of the Robusta coffee aroma by adding L-leucine 
powder on the green coffee beans.  K.G. Lee, A. Cho, J. Park 
Assessing the role of Molecular Synthons that alters 1,3:2,4 
Dibenzylidene Sorbitol Self-Assembled Fibrillar Networks’ 
Molecular Alignment.  P. Nasr, M.G. Corradini, S.T. Reed, S.G. 
Rosendahl, F. Auzanneau, M.A. Rogers 
 
MONDAY MORNING   Aug. 23 
Zoom Room 24 
Chemistry, Health Benefits, & Future Prospect of Kimchi 
as Korean Health-promoting Fermented Vegetables 
J. Cho, Y. Kim, Organizers   H. Choi, Organizer, Presiding 
10:30. Introductory Remarks. 
10:35. Beyond the cabbage: The chemistry, history, culture, 
and status of the Korean superfood Kimchi in the global food 
market..  Y. Kim, J. Cho 
10:50. Kimchi and its health functionality.  K. Park, G. Hong, E. 
Park, T. Yu 
11:05. Immunomodulatory properties of probiotics isolated 
from kimchi.  M. Kwon, H. Park, H. Choi 
11:20. Oral intake of kimchi alleviates obesity-induced 
neuroinflammation via modulation of gut microbiota.  N. Kim, J. 
Lee, Y. Jang, M. Kwon, Y. Oh, H. Choi 
11:35. Intermission. 
11:45. Improvement effect of kimchi and kimchi active 
components on ER stress-induced non-alcoholic fatty liver 
disease via AMPK activation.  Y. Yun 
12:00. Therapeutic effect of lactic acid bacteria isolated from 
kimchi in a mouse tumor model.  M. Yun, H. Jo, H. Park, H. 
Choi 
12:15. Kimchi: A candidate for the partial control of COVID-19 
symptoms.  J.J. Bousquet 
 
Natural Products & Food Informatics 
Spons. CINF, CoSpons. AGFD, MEDI 
Practical Residue Analytical Methods for the Analysis of 
Samples from Environmental & Consumer Safety Related 
Studies   Spons. AGRO, CoSpons. AGFD 
 
MONDAY AFTERNOON   Aug. 23 
Zoom Room 24 
Analytical Methods for Health Beneficial Bioactive 
Components & Hazards in the Ethnic Foods   H. Chun, H. 
Kim, K. G. Lee, Organizers, Y. Kim, Organizer, Presiding 
2:00. Introductory Remarks. 
2:20. In vitro models for the identification of plant constituents 
helping to control food intake.  V. Somoza, B. Lieder 
2:35. Reduction of furan in Korean instant noodle using various 
frying and drying conditions.  K.G. Lee, H. Lee 
2:50. Effect of food on orally-ingested titanium dioxide and zinc 
oxide nanoparticle behaviors in simulated digestive tract.   
Pengfei Zhou 
3:05. Intermission. 
3:15. Quantitation of odorants in Chardonnay Marc.  M. Dein, 
A. Moore, J.P. Munafo 
3:30. Determination of organic acids in three ancestral 
beverages made from cassava (Manihot esculenta) fermented 



with kefir and yeast.  E.G. Chimba Guamanarca, M. Patricia 
Soledad, G.J. Sandoval Cañas 
3:45. Investigation into the sensorial and analytical differences 
of traditional hamburgers versus the plant-based analogues.  
L. Zyzak, N.A. Britt, C.E. Boggs, P.K. Gilbert, L.E. Jones 
 
Zoom Room 25 
Modification of Agricultural Biomass into Value-Added 
Products   M. Sarker, M. Yadav, Organizers   H. Ngo, 
Organizer, Presiding   M. Sarker, Presiding 
4:30. Modifications of xylan with different alkyl derivatives.  H. 
Cheng, A. Biswas, R. Furtado, C.R. Alves, S. Kim, M. Appell 
4:50. Facile preparation of cellulose solutions and organogels 
and their use as media for grafting reaction on cellulose.  J. 
Kadokawa 
5:07. Promising non-fuel value added co-products from the 
biochemical conversion of sweet sorghum.  R.J. Stoklosa, R.J. 
Latona 
5:24. Characterization of hemicellulose-B from rice brans and 
study of their flour properties.  M.P. Yadav, A. Kaur, B. Singh, 
M. Sarker 
5:39. Nanocellulose as a co-additive for improved performance 
of cottonseed protein isolate as a paper strength additive.  J.H. 
Jordan, M.W. Easson, H. Cheng, B.D. Condon 
5:56. Bulk process for purification and enrichment of 
capsinoids from capsicum sp. fruit.  C.L. Cantrell, B. Jarret 
6:13. Oxidized soluble soybean polysaccharide crosslinked 
gelatin films for food packaging applications.  J. Liu, Z. Rao, C. 
Liu, Y. Dong 
 
MONDAY EVENING   Aug. 23 
Zoom Room 24 
Modification of Agricultural Biomass into Value-Added 
Products   H. Ngo, M. Sarker, Organizers   M. Yadav, 
Organizer, Presiding   M. Sarker, Presiding 
7:00. Understanding the interactions, at the molecular level, 
between whey protein isolate and sugar beet pectin in a hybrid 
system.  P.X. Qi, Y. Xiao, E.D. Wickham 
7:17. Effect of branched-chain fatty acid alkyl esters (BCAE) on 
the cold-flow properties of biodiesel.  V.T. Wyatt, R.O. Dunn, 
H. Ngo 
7:34. Creating a portfolio of products from the γ-valerolactone 
(GVL) biorefinery platform.  S.D. Karlen, V. Tymokhin, C. 
Sener, J. Coplien, D. Haak, J. Ralph 
7:51. Nanocellulose derived from agricultural byproducts and 
its utilization for sensing materials.  N. Shahi, E. Lee, B. Min, 
D. Kim 
8:08. Modified chicken fat with improved physical and 
tribological properties.  M. Sarker, H. Yosief, G.B. Bantchev, R. 
Dunn, S. Cermak 
8:25. Lignin valorization by integrating chemical 
depolymerization and microbial funneling: New strategies to 
produce 2-Pyrone-4,6-dicarboxylic acid.  C. Sener, J.M. Perez, 
G.E. Umana, S. Misra, C. Maravelias, S.D. Karlen, T.J. 
Donohue, D.R. Noguera, J. Ralph 
8:42. Synthesis of mechanically strong and biodegradable 
biomass-based polyesters.  S. Kim, H. Chung 
 
Natural Products & Food Informatics 
Spons. CINF, CoSpons. AGFD, MEDI 
Practical Residue Analytical Methods for the Analysis of 
Samples from Environmental & Consumer Safety Related 
Studies   Spons. AGRO, CoSpons. AGFD 
Good Laboratory Practices: How to Conduct Studies 
Under the Regulatory Environment 
Spons. AGRO, CoSpons. AGFD, ENVR 

MONDAY EVENING   Aug. 23  8 – 10 PM 
World Congress Center Hall B4 
Sci-Mix 
Uric acid-degrading bacteria: A promising strategy to control 
hyperuricemia.  W.W. Wolfe, H. Xiao 
Evaluation of rapid wort color method for darker malts.  N.O. 
Flynn 
Rapid detection of earthworm small molecular peptide F-1 in 
cells by NU-1000- surface assisted laser desorption/ionization 
mass spectrometry.  W. Nan 
Quantification of polyphenolic compounds in pineapple rinds 
(Ananas comosus) obtained from industrial and household 
waste, and determination of their antioxidant capacity for 
potential use in the formulation of an added value food product.  
R. Abarca Aguilar 
Analysis of α-dicarbonyl compounds and 4-methylimidazole in 
coffee made with various roasting and brewing conditions.  
K.G. Lee, S. Hyung, H. Park 
Improvement of the Robusta coffee aroma by adding L-leucine 
powder on the green coffee beans.  K.G. Lee, A. Cho, J. Park 
Kahweol, a coffee diterpene, increases lifespan of 
Caenorhabditis elegans.  J. Cho, Y. Park 
Elemental analysis of food and dietary supplements by LA-
ICP-MS.  C. Martinez-Lopez, T. Todorov 
Assessment of bioavailability of glyphosate in zea mays.  C. 
Awuah, I. Emahi, S. Azibere  
Green sweet pepper as a functional ingredient of wheat bread: 
Effect on dough rheology and bread quality.  R. Kaur, K. Kaur  
Hop (Humulus lupulus) acid and metabolite profiles in craft 
brewing cultivars by HPLC and GC-MS analysis.  C. Paoletta, 
D.V.  Liskin, A.  Higgs, N. Wallace, F. Leitao, A. Brehm, B. 
Martin, R.A. Quinlan 
Mineral content of municipal waters supplies used in craft 
brewing for the Hampton Roads area.  C. Tawes, J.D. Cropley, 
A. Higgs, D.V. Liskin, A. Rathmann, R.A.Quinlan   
Investigation of the antioxidant properties and phytochemical 
composition of Rivina humilis and Cissus sicyoides berries.  A. 
Goldson-Barnaby, H. Virgo 
Portable food-freshness recognition platform based on MOF-
enhenced colorimetric combinatorics and deep convolutional 
neural networks.  P. Ma, Q. Wang 
NMR spectra of American bourbon whiskeys.  H. Zhang 
Improving soil health and quality with the help of amendments 
and various salt-tolerant rice genotypes in sodic soils.  S. Mali 
Sustainable, reusable and biodegradable hydrogel "jelly ice 
cubes" as food cooling media.  J. Zou, L. Wang, G. Sun 
Non-targeted metabolomics of cooked cowpeas and pigeon 
pea from Ghana.  B. Sayre-Chavez, B. Baxter, C. Broeckling, 
M. Munoz-Amatriain, M. Manary, E. Ryan 
Commercial flavored olive oil analysis by nuclear magnetic 
resonance spectroscopy and ultraviolet-visible spectroscopy.  
S. Ok 
Investigation of multicomponent dairy gel system for 3D 
printing.  S. Joshi, M. Bareen, J. Sahu, S. Naik, S. Prakash 
 
TUESDAY MORNING   Aug. 24 
World Congress Center B213 - B214 
General Papers 
L. Liu, Organizer, J. Lemon, Presiding 
8:00. Disposition of FD&C food dyes in over the counter 
medicines and vitamins.  A.E. Mitchell, A. Lehmkuhler, A. 
Bradman, R. Castorina 
8:30. Determination of low- and non-caloric sweeteners in food 
and beverages by HPAE-PAD.  M. Aggrawal, J.S. Rohrer 



9:00. Consumer preference, sensory quality, and nutritional 
values of pecan oils from native and improved varieties.  X. Du, 
A. Muniz, X. Liu, Z. Yusufali 
9:20. Understanding seasonal changes in volatile and phenolic 
compounds in California native elderflowers (Sambucus nigra 
ssp. cerulea).  K. Uhl, A.E. Mitchell 
9:40. Identification and characterization of chemical 
compounds contributing to coffee body.  B.M. Linne, C.T. 
Simons, D.G. Peterson 
 
Zoom Room 23 
AGFD Awards Symposium & Sterling B. Hendricks 
Memorial Lecture   M. Appell, M. Granvogl, B. Park, 
Organizers, Presiding, W. Yokoyama, Presiding 
10:30. Quantitative dietary fingerprinting (QDF)—A novel tool 
for comprehensive dietary assessment based on quantitative 
large-scale multianalyte metabolomics platform.  R. Gonzalez-
Dominguez, M.M. Urpi-Sarda, O.O. Jauregui, P.W. Needs, 
P.A. Kroon, C. Andres-Lacueva 
10:50. Developing advanced analytical techniques to combat 
food fraud.  X. Lu 
11:10. Functional foods, nutraceuticals and natural health 
products: Achievements and challenges.  F. Shahidi 
 
World Congress Center B213 - B214 
General Papers 
L. Liu, Organizer, Presiding 
10:30. Freshwater microalgae harvesting by self-driven 3D 
microfiltration with porous superabsorbent polymer (PSAP) 
beads.  W. Chen, X. Xie 
10:50. Biodegradable controlled release fertilizer based on 
chitosan-montmorillonite nanocomposites.  Z. Dou, V. Bini, X. 
Xie 
11:10. Characterization of novel soybean hull-based binders 
for aqua-feed pellets.  N. Etebari Alamdari, B. Aksoy, M. 
Aksoy, B.H. Beck, Z. Jiang 
11:30. Bioinspired seed coatings to boost germination and 
mitigate abiotic stressors.  A. Zvinavashe, B. Marelli 
12:00. Converting orange peel wastes to degradable 
bioplastics.  M. Davaritouchaee, A. Abbaspourrad 
 
TUESDAY AFTERNOON   Aug. 24 
World Congress Center B213 - B214 
General Papers 
L. Liu, Organizer   H. Cao, Presiding 
2:00. Determination of trans-galactooligosaccharides in foods 
using HPAE-PAD in dual eluent generation cartridge mode.  J. 
Hu, J.S. Rohrer 
2:20. Development and validation of a quantitative high-
performance anion-exchange chromatography with pulsed 
amperometric detection (HPAEC-PAD) method permits 
structural profiling of arabinoxylans from cool-season pasture 
grasses.  R.R. Schendel, G. Joyce, M. Flythe, I. Kagan 
2:40. Aptamer based pesticide detection: Tri-element analysis.  
S. Shikha, S.K. Pattanayek 
3:00. Identification of odorants from southern mountain mint, 
Pycnanthemum pycnanthemoides.  M. Dein, J.P. Munafo 
3:20. Anti-glycation and protein cross-link breaking effects of 
Murraya koenigii (curry leaf) crude leaf extracts.  O.I. Adeniran, 
N. Mkolo 
3:40. Synthesis and characterization of antimicrobial dihydroxy 
quaternary ammonium bromides.  A. Rudlong, J.M. Goddard 
 
Zoom Room 24 
AGFD Award Symposium Honoring Prof. Rickey Y. Yada 
Y. Kim, X. Lu, M. J. Morello, Organizers, Presiding 

4:30. Introductory Remarks. 
4:35. Mapping out the structure-function relationships of 
legume protein nanofibrils.  D. Dee, S. Zamani, C. Shi 
5:05. X-ray crystallographic study of unique properties of 
Lactococcus lactis proline-specific dipeptidase, prolidase.  T. 
Tanaka 
5:35. Characterization of new plant proteases and their 
potential applications in food processing.  M. Mazorra 
Manzano, J. Teutle Paredes, W. Mora Cortes, D. González 
Velásquez, J. Moreno Hernández 
 
World Congress Center B213 - B214 
General Papers 
L. Liu, Organizer   J. Firrman, Presiding 
4:30. Diabetes as an environmental risk factor: An extremely 
facile microwave-induced organic synthesis of creatine-MGO 
adducts and characterization by LC-MS/MS.  B. Dayal, M.A. 
Lea, S. Nanda 
4:50. Uric acid-degrading bacteria: A promising strategy to 
control hyperuricemia.  W.W. Wolfe, H. Xiao (also in SciMix) 
5:10. Enhancement of carotenoid bioavailability in humans 
using excipient systems: Influence of dosing strategy of black 
pepper.  H. Luo, Z. Li, Y. Sun, J. Zhou, C. Lo, Q. Wang, L. Yi, 
Y. Gao, Y. Wu, J. Huang, H. Xiao 
5:30. Evidence for glandless cottonseed kernel extract down-
regulating gene expression in human colon cancer cells.  H. 
Cao, K. Sethumadhavan, X. Wu, X. Zeng, L. Zhang 
5:50. Investigating the structure-function relationship of natural 
polyphenols in inhibiting islet amyloid polypeptide fibril 
formation.  R. Abioye, C. Udenigwe 
6:10. Role of phytochemicals from food/medicinal plants as 
potential therapeutic anti-diabetic drugs.  P. Rath, A. Ranjan, 
A. Chauhan, T. Jindal 
 
Zoom Room 24 
AGFD Award Symposium Honoring Prof. Rickey Y. Yada 
Y. Kim, X. Lu, M. J. Morello, Organizers, Presiding 
7:00. Modulation of the structure-function properties of plant 
proteins by pH, temperature and high pressure.  R. Aluko 
7:30. Introductory Remarks. 
7:40. The quest to better refine the structure – function 
relationships of proteins/enzymes: A food scientist’s journey.  
R. Yada 
8:20. Panel Discussion. 
 
Analytical Technologies in Agrochemistry and Strategies 
for Chiral Separation    
Spons. AGRO, CoSpons. AGFD, ENVR 
Enhanced Agrochemical Applications through Surfactant, 
Formulation, & Colloid Technology    
Spons. AGRO, CoSpons. AGFD 
 
TUESDAY EVENING   Aug. 24   7 - 9 PM 
Virtual Room 
General Posters    
L. Liu, Organizer 
Synthetic strategy of using amino acids to compounds for their 
bioligcal activities.  Y. Lo, G. Ren, E.J. Parish, H. Honda, H. 
Shyu, T. Wei 
Chemical sensors in agricultural pest management.   D. 
Bhagat, A. Shylesha, N. Bakthavatsalam 
Exploring Molecular encapsulation of Nile blue and p-
sulfonatothiacalix[4]arene in solution and solid state by 
physicochemical characterization, molecular docking and 
QSAR studies.  N. Roy, M. Roy 



Improving soil health and quality with the help of amendments 
and various salt-tolerant rice genotypes in sodic soils.  S. Mali 
Effects of kitchen waste compost on rice yield, quality and soil 
nutrient content.  M.J. Yong, L.Y. Feng, F. Zhao, T.G. Ming, L. 
Ji 
Analysis and determination of plant defense chemicals in 
sweet potato (Ipomoea batatas) plants through solid-phase 
microextraction.  J. Collier, T. Douglas, F.R. Musser, A.E. 
Brown 
Phytotoxicity of lithium cobalt oxide nanoparticle contaminated 
soil to soybean (Glycine max).  C. Tamez, E. Ostovich, R. 
Klaper, R.J. Hamers, J.C. White 
Nano-sized hydrophobic agricultural chemicals encapsulated 
by sorphorolipids prepared by flash nanoprecipitation.  S. 
Wang, E. Ma, K. Chen, Z. Liu, L. Li, X. Guo 
Non-targeted metabolomics of cooked cowpeas and pigeon 
pea from Ghana.  B. Sayre-Chavez, B. Baxter, C. Broeckling, 
M. Munoz-Amatriain, M. Manary, E. Ryan 
Detection of heavy metals in cannabis-based nutraceutical 
products.  D. Nakamura, B. Herring, A.E. Brown, D.L. Sparks 
Environmental microclimate and soil conditions: Influences on 
elemental profile from Pinot noir wines from fourteen different 
vineyard sites.  M. M. M. Lima, D. Hernandez, A. Yeh, T. 
Reiter, R.C. Runnebaum 
Commercial pectin production from dried Florida orange peel, 
effect of process conditions on pectin structure and function.  
R.G. Cameron, K. Ferguson, C. Dorado 
Comparison Analysis of Toxic Trace Metal Contents in 
Vegetables from Different Local Markets of Lahore, Pakistan:  
S. Islam 
Portable food-freshness recognition platform based on MOF-
enhanced colorimetric combinatorics and deep convolutional 
neural networks.  P. Ma, Q. Wang 
Manothermosonication modified citrus pectin by a continuous-
flow system: Improved emulsifying and encapsulation 
properties.  W. Wang, D. Liu, H. Feng 
Colorimetric detection of monoterpenes in hemp (Cannabis 
sativa) essential oil.  X. Luo, L. Lim 
Total available water-soluble vitamin C and antioxidant 
capacity from five common citrus fruit peels.  A. Kim, J. Om 
Defining a process for the extraction of bromelain from 
pineapple waste.  N. Affrifah, E. Cudjoe, A.S. Budu, F.K. Saalia 
Effect of vacuum drying on flavor and aroma compound 
retention and stability in hops (Humulus lupulus L).  M. 
Naziemiec, M.T. Kwasniewski, R. Anantheswaran, R. Elias 
Investigation of the antioxidant properties and phytochemical 
composition of Rivina humilis and Cissus sicyoides berries.  A. 
Goldson-Barnaby, H. Virgo 
Investigation of multicomponent dairy gel system for 3D 
printing.  S. Joshi, M. Bareen, J. Sahu, S. Naik, S. Prakash 
Incorporation of silver nanoparticles (AgNPs) with chicken 
eggshell powder for enhanced antimicrobial activities against 
foodborne pathogens and their biofilms.  K. Tao, K. Huang 
Sustainable, reusable and biodegradable hydrogel "jelly ice 
cubes" as food cooling media.  J. Zou, L. Wang, G. Sun 
Nanocellulose reinforced alginate films and their applications in 
controlled release of active molecules into food simulant 
media.  C. Villa, L.T. Sanchez, M.I. Pinzon, N.D. David, V. 
Valderrama 
Combined mechanistic study of Colocasia gigentia leaves for 
the alleviation of pain and inflammation.  M. Adnan, M. Chy, M. 
Riad Chowdhury 
Commercial flavored olive oil analysis by nuclear magnetic 
resonance spectroscopy and ultraviolet-visible spectroscopy.  
S. Ok 
NMR spectra of American bourbon whiskeys.  H. Zhang 

Effect of phosphate-solubilizing bacteria on phosphorus 
fractions transformation and bacterial community dynamics 
during kitchen waste composting.  Z. Yabin, Z. Zhang, Y. Wei, 
J. Li 
Characterization of bioactive oligosaccharides and glycosides 
in Rehmannia glutinosa using liquid chromatography-mass 
spectrometry based methods.  Y. Chen, J.J. Castillo, G. 
Couture, N. Bacalzo, C.B. Lebrilla 
H1 lubricant transfer from a hydraulic piston filler into a semi-
solid food system.  Y.S. Song, P. Chao, L.B. Edano, J.L. 
Koontz 
Elemental analysis of food and dietary supplements by LA-
ICP-MS.  C. Martinez-Lopez, T. Todorov 
The effect of Weber Fractions and Interstimulus Intervals on 
the probability of odorant recognition during sequential head 
space stimulations.  Z. Alcott, J. Ong, A. Gomez, D. Huang, L. 
Solla, T.E. Acree 
Quantification of polyphenolic compounds in pineapple rinds 
(Ananas comosus) obtained from industrial and household 
waste, and determination of their antioxidant capacity for 
potential use in the formulation of an added value food product.  
R. Abarca Aguilar 
Green sweet pepper as a functional ingredient of wheat bread: 
Effect on dough rheology and bread quality.  R. Kaur, K. Kaur 
(also in SciMix) 
Obvious fluctuations in the essential oil profile of Ducrosia 
anethifolia under various circumstances: Flavorous decanal, 
anticonvulsant 2-dodecenal-E, and sedative chrysanthenyl 
acetate.  A. Shayganfar, H. Mumivand 
 
Agricultural Advances & Applications in Human Health & 
Technology   Spons. AGRO, CoSpons. AGFD 
Environmental Fate, Transport, & Modeling of 
Agriculturally-Related Chemicals    
Spons. AGRO, CoSpons. AGFD, ENVR 
Pesticides, Pollinators, & Crop Protection 
Spons. AGRO, CoSpons. AGFD 
 
WEDNESDAY MORNING   Aug. 25 
World Congress Center B213 - B214 
General Papers 
L. Liu, Organizer   X. Fan, T. Z. Jin, Presiding 
8:00. Animal toxicity testing reduction efforts in the 
environmental fate and effects division.  W.P. Eckel, M. Lowit, 
T. Johnson, E. Harwood, A. Blankinship, J. Holmes, D. Hoff 
8:15. New tests to predict the functionality of wheat gluten in 
bread making.  M. Schopf, K. Scherf 
8:30. Comparison of benzyl 6-O-beta-D-apiofuranosyl-b-D-
glucoside in different varieties of culinary sage (Salvia 
officinalis).  N. Chiang, S. Ray, S. Komarnytsky, C. Ho, J.P. 
Munafo 
8:45. Omega-3 phospholipidomic profiling by nuclear magnetic 
resonance spectroscopy of commercial New Zealand species 
fish head by-product.  M.K. Ahmmed, A. Carne, H. Tian, A.A. 
Bekhit 
9:00. Nondestructive multiplex detection of foodborne 
pathogens with background microflora and symbiosis using a 
paper chromogenic array and advanced neural network.  Z. Jia 
9:15. Metabolomics and lipidomics strategy to assess the 
combined toxicity of carbon dots in clams and Cd2+.  H. Wang, 
Z. Qi 
9:30. Calcium binding to peptide from whey protein hydrolysis.  
Y. Jiang, X. Liu, L.M. Ahrné, L.H. Skibsted 
9:45. Inhibitory effects of titanium dioxide nanoparticles on 
beneficial gut bacteria.  Y. Wu, H. Xiao 
 



 
Zoom Room 44 
Application of Omics Technologies in Food and Medicinal 
Plant Omics for Bioactive Molecule Research 
J. An, J. Suh, Y. Wang, Organizers, Presiding 
10:30. Introductory Remarks. 
10:35. New openings for the tricky separation, enrichment and 
untargeted investigation of short bioactive peptides.  A. 
Capriotti, A. Cerrato, C. Montone, C. Lammi 
11:05. Polymethoxylated flavones profiling of various citrus 
gernplasms in combination with mining and characterization of 
biosynthesis-related genes.  J. Xu, Z. Peng, J. Chen, H. Zhang 
11:35. Targeted Salix chemoprofiling for improved medicinal 
potential of willow bark.  C. Dawid, K. Antoniadou, C. Herz, N. 
Förster, M. Zander, C. Ulrichs, I. Mewis, V.K. Mittermeier, T. 
Hofmann, E. Lamy 
 
World Congress Center B213 - B214 
General Papers 
L. Liu, Organizer   M. Sarker, Presiding 
10:30. Redox-active natamycin: Antifungal efficacy and food 
safety.  J.H. Kim, C.C. Tam, K.L. Chan, L.W. Cheng, K.M. 
Land, M. Friedman, P. Chang 
10:50. Intelligent films for shrimp-freshness monitoring based 
on pectin, sodium alginate, cellulose nanocrystals, and red 
cabbage extracts.  Y. Lei, Q. Yao, Z. Jin, Y. Wang 
11:10. Barley (Hordeum vulgare) performance after successive 
exposures to cerium oxide nanoparticles and 
perfluorooctanesulfonic acid.  C. Rico, D.C. Wagner, P. 
Ofoegbu, I. Sayers, J. Glover, A. Harms 
11:25. Improvement of bioaccessibility and anti-inflammatory 
activity of resveratrol by fabrication of novel zein-based 
composite nanoparticles.  J. Liu, Y. Zhang, B. Gao, L. Yu 
11:40. Co-assembly of zein and sodium hyaluronate to form 
core-shell colloidal nanoparticles in flow-focus microfluidics.  H. 
Guo, W. Wang, D. Liu 
11:55. Pectin-chitosan-coated nanoliposome is a promising 
nanocarrier for encapsulation, controlled delivery, and 
enhanced biological activity of food bioactive compounds.  N. 
Karim, W. Chen 
12:10. Photoinactivation of Aspergillus niger spores by 
curcumin loaded nanoemulsions.  C. Villa, L.T. Sanchez, M.I. 
Pinzon, L.M. Arbealez 
 
Zoom Room 24 
Nutrients: Microbiome Interaction   Feeding the Gut: What 
Drives a Healthy Gut 
L. A. Doherty, P. J. Karl, J. W. Soares, Organizers   K. 
Mahalak, G. Zhang, Organizers, Presiding 
10:30. Introductory Remarks. 
10:35. The impact of gut microbiota on avenanthramide 
metabotype from whole grain oat intake.  S. Sang 
11:05. Beta-lactam antibiotic exposure alters the gut microbiota 
peptidoglycan profile.  Y. Qiao 
11:35. Specific Gut Microbial Enzymes Drive Colitis Promotion 
by Triclosan.  J. Zhang, M. Walker, K. Sanidad, H. Zhang, E. 
Zhao, K. Chacon-Vargas, V. Yeliseyev, J. Parsonnet, T. 
Haggerty, G. Wang, J. Shimpson, P. Jariwala, V. Beaty, J. 
Yang, H. Yang, A. Panigraphy, L. Minter, D. Kim, J. Gibbons, 
L. Liu, Z. Li, H. Xiao, V. Borlandelli, H. Overkleeft, E. Cloer, M. 
Major, D. Goldfarb, Z. Cai, M.R. Redinbo, G. Zhang 
11:55. The role of gut microbiota on the biotransformation and 
biofunction of nobiletin, a major citrus flavonoid.  Y. Chen, Q. 
Wang, M. Luo, H. Du, Y. Han, M. Wang, H. Xiao 
12:25. Concluding Remarks. 
 

Chemical Communication between Living Organisms in 
Agricultural Systems: Early Career Symposium 
Spons. AGRO, CoSpons. AGFD, COMSCI, ENVR 
Genome Editing in Agriculture: Leveraging New Breeding 
Tools to Improve Crops & Their Production 
Genome Editing in Agriculture: Tools and Traits 
Spons. AGRO, CoSpons. AGFD 
Human Health Paradigms: Exposure, Risk Assessment & 
Policies for Agrochemicals    
Spons. AGRO, CoSpons. AGFD 
 
WEDNESDAY AFTERNOON   Aug. 25 
Zoom Room 43 
Application of Omics Technologies in Food and Medicinal 
Plant Omics for Bioactive Molecule Research 
J. An, J. Suh, Y. Wang, Organizers, Presiding 
2:00. MicroRNA-mediated anti-diabetic activity of phenolic 
acids.  H. Lee, J. Lee 
2:30. Accelerating drug discovery by high throughput 
metabolomics and systems biology.  A. Palermo 
3:00. Efficient discovery of dihydrochalcones in star fruit using 
UHPLC-MS/MS combined with molecular networking.  Z. 
Wang, J. Li, A. Chambers, J. Crane, Y. Wang 
3:30. Concluding Remarks. 
 
Zoom Room 24 
Nutrients: Microbiome Interaction   Feeding the Gut: What 
Drives a Healthy Gut   L. A. Doherty, P. J. Karl, J. W. Soares, 
Organizers   K. Mahalak, G. Zhang, Organizers, Presiding 
2:00. Introductory Remarks. 
2:05. Human gut microbial enzymes in xenobiotic and 
endobiotic processing.  M.R. Redinbo 
2:35. Gut microbiota dictate the metabolic fate of curcumin in 
the mice and human.  Z. Li, H. Luo, C. Pan, H. Xiao 
2:55. Gut microbiota-mediated biotransformation of selected 
polyphenols.  E. Zhao, Z. Li, M. Gu, Y. Sun, F. Li, W. Dixon, H. 
Xiao 
3:15. Gut microbiota and microbial catabolism modulate the 
anti-inflammatory activity of aronia berry polyphenols.  B.W. 
Bolling 
3:45. Concluding Remarks. 
 
Zoom Room 38 
Application of Omics Technologies in Food and Medicinal 
Plant   Omics for Biomarker Research 
J. An, J. Suh, Y. Wang, Organizers, Presiding 
4:30. Introductory Remarks. 
4:35. Biomarkers of food intake by metabolomics.  O. Fiehn, J. 
Folz 
5:05. The application of metabolomics to study food 
biomarkers.  S. Sang 
5:35. A metabolomics profiling of cantaloupe hybrids grown in 
various locations in the United States.  J. Singh, R. Metrani, 
K.M. Crosby, J. Jifon, S. Ravishankar, B.S. Patil 
 
Zoom Room 24 
Nutrients: Microbiome Interaction   Feeding the Gut: What 
Drives a Healthy Gut   P. J. Karl, K. Mahalak, G. Zhang, 
Organizers   L. A. Doherty, J. W. Soares, Orgs., Presiding 
4:30. Introductory Remarks. 
4:35. Value of in vitro gut models in deciphering the impact of 
prebiotics on the human gut microbiota.  P. van den Abbeele 
5:05. Citrus pectins modulate the gut microbiota and increase 
short-chain fatty acid production in vitro.  J. Firrman, K. 
Mahalak, J. Bobokalonov, L. Liu, J. Lee, K. Bittinger, M. Lisa, 
R. Gadaingan 



5:35. Digestive survival of human and bovine milk proteins and 
release of antimicrobial and immunomodulatory milk peptides.  
D. Dallas 
6:05. Concluding Remarks. 
 
WEDNESDAY EVENING   Aug. 25 
Zoom Room 12 
Application of Omics Technologies in Food and Medicinal 
Plant Omics (Others) 
J. An, J. Suh, Y. Wang, Organizers, Presiding 
7:00. Application of metabolomics to elucidate quality changes 
in animal-derived foods.  R. Ramanathan, S. Heena, F. 
Kiyimba, G. Mafi 
7:30. Structural characterization of dietary carbohydrates using 
liquid chromatography-mass spectrometry (LC-MS) methods.  
J.J. Castillo, M. Amicucci, A.G. Galermo, E. Nandita, G.A. 
Couture, N. Bacalzo, Y. Chen, C.B. Lebrilla 
8:00. Alien chemistry: Elucidating the function and biosynthesis 
of pyrrolidine and phenanthroindolizidine alkaloids in highly 
invasive Vincetoxicum rossicum.  C.J. Kempthorne, V. 
Kanellis, J. Mc Nulty, D.K. Liscombe 
8:30. Concluding Remarks. 
 
Zoom Room 24 
Nutrients: Microbiome Interaction   Feeding the Gut: What 
Drives a Healthy Gut   P. J. Karl, K. Mahalak, G. Zhang, 
Organizers   L. A. Doherty, J. W. Soares, Orgs., Presiding 
7:00. Introductory Remarks. 
7:05. Effects of kefir paraprobiotics and flavonoid-rich 
prebiotics on diet-induced obesity.  H. Kim, K. Seo, J. Jeong 
7:35. Dietary intake of king oyster mushroom (Pleurotus 
eryngii) attenuated high-fat diet-induced obesity via 
ameliorating lipid metabolism and alleviating gut microbiota 
dysbiosis.  H. Du, H. Xiao 
8:05. Probiotic effects of Lactobacillus fermentum Zjuids06 and 
Lactobacillus plantarum ZY08 on hypercholesteremic golden 
hamsters.  D. Yang, Z. Hu, J. Liu, J. Firrman, D. Ren 
8:35. Lactobacillus plantarum ZY08 mitigates alcohol-related 
liver disease by improving intestinal barrier function.  Q. Ding, 
F. Cao, T. Valencak, J. Liu, D. Ren 
8:55. Concluding Remarks. 
 
Chemical Communication between Living Organisms in 
Agricultural Systems: Early Career Symposium 
Spons. AGRO, CoSpons. AGFD, COMSCI, ENVR 
Genome Editing in Agriculture: Regulations and Public 
Acceptance   Spons. AGRO, CoSpons. AGFD 
Genome Editing in Agriculture: Leveraging New Breeding 
Tools to Improve Crops & Their Production 
Spons. AGRO, CoSpons. AGFD 
Human Health Paradigms: Exposure, Risk Assessment & 
Policies for Agrochemicals    
Spons. AGRO, CoSpons. AGFD 
Off-Target: Measurement & Management of Pesticide Drift 
& Volatility   Spons. AGRO, CoSpons. AGFD, ENVR 
 
THURSDAY MORNING   Aug. 26 
Zoom Room 24 
Nutrients: Microbiome Interaction   Gut Microbiota 
Saccharolytic/Proteolytic Metabolism 
L. A. Doherty, J. W. Soares, G. Zhang, Organizers   P. J. Karl, 
K. Mahalak, Organizers, Presiding 
10:30. Introductory Remarks. 
10:35. Intestinal transit time, an important but often neglected 
factor, affecting gut microbial composition and metabolism.  
H.M. Roager 

11:05. Environmental pH is a determinant of the gut microbiota 
community composition and production of short chain fatty 
acids.  J. Firrman, L. Liu, K. Mahalak, C. Tanes, K. Bittinger, V. 
Tu, J. Bobokalonov, M. Lisa, H. Zhang, P. van den Abbeele 
11:35. Wheat bran as insoluble dietary fiber drives human gut 
microbiome stability and functionality.  T. Van De Wiele 
12:05. Concluding Remarks. 
 
Feeding a Hungry World Amidst Varying Pesticide 
Regulations    
Spons. AGRO, CoSpons. AGFD, COMSCI, ENVR 
 
THURSDAY AFTERNOON   Aug. 26 
Zoom Room 24 
Nutrients: Microbiome Interaction   Gut Microbiota 
Saccharolytic/Proteolytic Metabolism 
L. A. Doherty, J. W. Soares, G. Zhang, Organizers   P. J. Karl, 
K. Mahalak, Organizers, Presiding 
2:00. Introductory Remarks. 
2:05. Dietary fiber and mucosal glycan degradation by human 
gut bacteria: opposing roles in health and disease.  E.C. 
Martens 
2:35. Role of dietary fiber in the recovery of the human gut 
microbiome and its metabolome.  E.S. Friedman 
3:05. Ecological memory of prior nutrient exposure in the 
human gut microbiome.  J. Letourneau 
3:30. Prebiotic lactulose as efficacious microbiota and 
metabolite modulator in cirrhosis environment.  A. Mancini, S. 
Larsen, F. Campagna, P. Franceschi, P. Amodio, C. 
Pravadelli, M. Pindo, K. Tuohy 
3:55. Concluding Remarks. 
 
World Congress Center  B211 - B212 
Application of Omics Technologies in Food and Medicinal 
Plant Omics for Flavor Research 
J. An, J. Suh, Y. Wang, Organizers, Presiding 
4:30. Introductory Remarks. 
4:35. Approaches in strawberry multi-omics and systems 
genetics to improve fruit flavor.  S. Lee, F. Zhen, C. Barbey, Y. 
Oh, H. Han, V. Whitaker 
5:00. Sensory properties and metabolomic profiles of different 
apple cultivars grown in Korea.  K. Kim, G. Kim, I. Chun, J. 
Sung 
5:25. Identification of coffee compounds that suppress brew 
bitterness.  C. Gao, E. Tello, D.G. Peterson 
5:50. Metabolomics approach in understanding formation of 
key mango flavors.  J. Suh, J. Sung, A. Chambers, J. Crane, Y. 
Wang 
 
THURSDAY EVENING   Aug. 26 
Zoom Room 25 
Application of Omics Technologies in Food and Medicinal 
Plant Omics (Others) 
J. An, J. Suh, Y. Wang, Organizers, Presiding 
7:00. Comparative UHPLC-Q-Orbitrap HRMS-based 
metabolomics unveils biochemical changes of black garlic 
during ageing process.  P. Liao, W. Chang, Y. Chen 
7:25. Non-targeted VOC profiling by GC-IMS and machine 
learning - principles and applications.  P. Weller 
7:50. Multi-omics approach in tea polyphenol research 
regarding tea plant growth, development and tea processing: 
Current technologies and perspectives.  J. Li, Y. Wang, J. Suh 
 
Feeding a Hungry World Amidst Varying Pesticide 
Regulations    
Spons. AGRO, CoSpons. AGFD, COMSCI, ENVR 



 
 

ABSTRACTS 
 
 
 
SUNDAY MORNING   Zoom Room 22 
Japanese Food: Ingredients & Culture 
 
10:40. Gamma-polyglutamic acid contained in the fermented 
soybean food natto suppresses the postprandial increase in blood 
glucose levels in mice and human subjects   Masuko Kobori, 
kobori@affrc.go.jp.  Food Research Inst., National Agriculture and 
Food Research Organization, Tsukuba, Japan   Natto is a traditional 
fermented soybean food, which is characterized by sticky and stringy 
texture, in Japan. The result of Japan Public Health Center-based 
Prospective Study showed that intake of natto was inversely 
associated with total cardiovascular disease related mortality in both 
sexes. Gamma-polyglutamic acid (γ-PGA) produced by Bacillus 
subtilis is a major sticky material of natto. To elucidate the effect of 
natto on prevention of metabolic syndrome, which increases the risk 
of cardiovascular diseases, we fed mice with a control diet; a Western 
diet high in fat, sucrose, and cholesterol; the Western diet containing 
0.1% γ-PGA (γ-PGA0.1 diet); or the Western diet containing 0.5% γ-
PGA (γ-PGA0.5 diet) for 16 weeks. As the result, both γ-PGA0.1 and 
γ-PGA0.5 diets did not affect the body weight gain and the plasma 
cholesterol and triglyceride levels in mice fed a Western diet. 
However, γ-PGA significantly reduced blood glucose levels in mice 
fed a Western diet for 12 weeks. Gamma-aminobutyric acid is 
synthesized by glutamic acid decarboxylase. The serum 
concentrations of glutamic acid and gamma-amino butyric acid were 
not increased in mice fed γ-PGA diets for 16 weeks. The result 
suggested that γ-PGA decreased the blood glucose levels without 
being absorbed in the body. γ-PGA suppressed the postprandial blood 
glucose level after a soluble starch loading in mice. Recently, Araki 
et al. showed that high γ-PGA natto suppressed the incremental area 
under the curve (IAUC) for blood glucose and insulin after meal 
loading in early phase as compared to the low γ-PGA natto by a 
randomized crossover study. γ-PGA of natto possibly contribute to 
reduce the risk of diabetes or cardiovascular diseases by suppressing 
the increase in the postprandial glucose levels in Japan. 
 
11:10. Characteristics of Japanese food and its culture   Hiroshi 
Nabetani, nabetani-h@tokyo-kasei.ac.jp. Dept. of Food and 
Nutrition, Tokyo Kasei Daigaku, Itabashi-ku, Tokyo, Japan   In 
Japan, consumption of animal meat was officially prohibited in 675 
just after Buddhism was introduced to Japan in 538. Then, Japanese 
people had enjoyed foods based mainly on rice, soybean, fish and 
vegetable for long time. After World War II, Japanese people 
suffered from hunger, and large part of their food was supported by 
food materials supplied by the US, such as skim milk powder and 
wheat. Japanese economy was improved in 1950s and 1960s and 
consumption of animal meat increased, and PFC balance in Japan 
became ideal in 1970s. While the nutritional condition was improved, 
cold chain in food distribution was established and the percentage of 
households owing refrigerator increased from 10% (1960) to 90% 
(1970), and, as a result, salt consumption of each person decreased 
from 25 g/d to 10 g/d. Improvement in nutrition and decrease in salt 
consumption extended life span of Japanese people, and Japanese 
food attracted attention. Then, WASHKU (traditional dietary culture 
of the Japanese) was registered as an Intangible Cultural Heritage in 
2013. It is difficult to define Japanese food because food culture in a 
country is always changing. For example, food in Korea was no spicy 
hot, but their food was drastically changed after red pepper was 
introduced from Japan in 16th century. Similar change can be seen in 
Sichuan cuisine. Tempura, Ramen and Ton-katsu were originally 

introduced from Portugal, Chine and France, respectively. but now 
they are typical Japanese food. Although food culture of a country is 
always changing, characteristics of the food and its culture might be 
kept in some degree. This paper attempts to describe characteristics 
kept in Japanese food, especially in Japanese daily food, and its 
culture. 
 
11:30. Oriental Soybean Foods Processing and Fermentation, 
What’s new?   Keitarou Kimura, keitarou@affrc.go.jp. Food 
Research Inst., National Agriculture and Food Research 
Organization, Tsukuba, Ibaraki, Japan   Soybeans are consumed 
mainly as animal feeds in Occidental countries, although plant-based 
foods (PBFs) began to draw attention recently. On the other hand, 
soybeans have taken a large part of diet in Japan, China, Korea, and 
other Asian counties for long time. Consequently, soybeans 
processing methods were innovated to serve a wide variety of menu 
of soy foods. Among them Tofu and Soy source are major and may 
be listed in your dictionary. PBF is expected to be a key food 
technology for sustainable economy reducing environmental load, 
however, PBF is not a brand-new idea, in other word, we have 
traditional PBFs. The “Gannmodoki” (=Fake canard meet) is a 
soybean processed food literally described in a shef’s guide book 
(Tofu Hyakuchin) in 1782 which is available at grocery stores in 
Japan now as was in Edo era. The “Koya Tofu”, a kind of freeze-
dried Tofu with long history, can be stored at room temperature for 
six months. These technical approaches made soy foods convenient, 
eco-friendly, and delicious. The “Natto” is a fermented soybean food. 
A soil bacterium, Bacillus subtilis (natto) is involved in the 
fermentation process. Natto producing factories are highly automated 
and more than 500 thousand of packages (in total 15 tons) of natto 
are produced every day in one factory. Domestic consumption of 
natto is increasing these years and annual sales of natto is comparable 
to Soy source in Japan. One of the reasons to explain the market 
growth of natto is a health claim for natto. As Dr. Kobori shows in 
this session, oral uptake of natto probably give health benefit. In 
addition, although experimental evidence is not enough, 
gastrointestinal microflora may be conditioned by eating natto 
occasionally. Natto is made of whole grains of soybean and little by-
products are produced during the fermentation. This is an important 
point considering waste control and contribution to SDGs. We have 
traditional PBFs widely or local produced in Japan. Tofu, Natto, and 
Gannmodoki are only examples of Japanese PBFs. In this oral 
presentation recent modifications of tradition PBFs including 
cultivation of new starter strain of B. subtilis (natto) will be 
presented. Consumer’s acceptance for flavors and texture sometimes 
prevents world-wide distribution of fermented foods. I also introduce 
some research activities to promote oversea export of natto. 
 
11:50. Soy processing technology   Shuzo Hashimoto, 
hashimoto.shuzo@so.fujioil.co.jp. New Technology Dept., Fuji Oil 
Co., Ltd., Izumisano-shi, Osaka, Japan   Soy is one of the traditional 
food ingredients in Japan. Japanese have developed many soy 
products by using several processing technologies, for instance, 
Natto, Tofu, soy milk and so on. In particular, Fuki Oil Co., Ltd. has 
developed soy processing technology for 60 years. We produce soy 
protein isolate(SPI), textured soy protein(TVP), soluble soybean 
polysaccharide which have high functionalities. About 10 years ago, 
we developed the state-of-the-art process “USS(Ultra Soy 
Separation)” which creates specialized soy milk. In this presentation, 
we introduce these processes and how we adopt these technologies 
into Japanese market. 



 
SUNDAY AFTERNOON   Zoom Room 24 
Hemp, Medical & Aromatic Crops: Production, Phytochemistry, 
& Utilization 
 
2:05. Production fields of chamomile and peppermint at Univ. of 
Presov, Slovakia, detailing to the qualitative and quantitative 
analyses of their essential oils   Ivan Salamon, 
ivan.salamon@unipo.sk. Presovska Univ. v Presove Fakulta 
Humanitnych a Prirodnych Vied, Presov, Slovakia   Medicinal plant 
production in Eastern Slovakia is mainly dependent on ecological 
conditions. For more than 15 years at the Univ. of Presov, Slovakia, 
we have been producing drugs (dry plant parts) of medicinal plants 
with high contents of therapeutically active natural substances for 
plant-derived products of several collaborating pharmaceutical 
companies at home and abroad. Mass-produced medicinal products 
require special attention in connection with its definition, 
specification, testing and proof of quality, which we have mastered. 
A thorough evaluation is mandatory not only for medicinal products 
originating from individual plant species, but for each herbal product 
and also for marketed products such as food (teas), food supplements 
and cosmetics. The Univ. field with an area of 0.46 hectares in the 
sub-mountain area was used initially mostly for growing vegetables 
and fruit. The agro-technology development included medicinal and 
aromatic plant introduction. The objective of this study was the 
qualitative and quantitative analysis of the essential oil composition 
in selected medicinal plants (Matricaria recutita L. and Mentha × 
piperita L.) grown on the Univ. field. Soil chemical and climatic 
conditions of the Univ. field were studied. After the four year study 
of cultivated chamomile variety “Lianka”, a diploid genotype, the 
essential oil composition reported high content of two active 
substances, which were /-/-α- bisabolol and chamazulene belonging 
to a bisabolol chemotype. The essential oil from peppermint variety 
“Kristinka”, grown on the Univ. field consisted 70 – 74 % of menthol 
and only trace amounts of pulegone and carvone that makes it an 
interesting chemotype. Both varieties were certificated by the 
Community Plant Variety Office (CPVO) in Angers, France in 2017 
respectively 2018. A very important mission of the owner of varieties 
of medicinal plants - the Univ. of Presov in Presov, Slovakia, is to 
maintain varietal diversity, balance and stability after receiving 
certificates for many years. 
 
2:25. Green extraction of aromatic and medicinal plants: From 
tradition to innovations   Farid Chemat, farid.chemat@univ-
avignon.fr. Avignon Univ., Avignon, Provence-Alpes-Côte d’Azu, 
France   This presentation will introduce a new and innovative area in 
the frontiers of chemistry, biology and processing: green extraction 
with special emphasis on natural products. Green extraction is a part 
of the sustainable development concept; its history, concept, 
principles and fundamentals will be described. We will pay special 
attention to the strategies and the tools available to make biorefinery 
greener. The representation will present the innovative research in 
this area these past five years in term of innovative techniques 
(microwave, ultrasound, pulse electric field...) and alternative 
solvents (ionic liquids, sub and supercritical fluid, agrosolvents, 
water...) applied to this new area green extraction of natural products 
with special examples applied to biorefinery concept. A general 
definition of green chemistry is the invention, design and application 
of chemical products and processes to reduce or to eliminate the use 
and generation of hazardous substances. In relation of green 
extraction of natural products, this definition can be modified as 
follows: “Green Extraction is based on the discovery and design of 
extraction processes which will reduce energy consumption, allows 
use of alternative solvents and renewable natural products, and ensure 
a safe and high quality extract/product”. The listing of the “six 
principles of Green Extraction of Natural Products” should be viewed 

for industry and scientists as a direction to establish an innovative 
and green label, charter and standard, and as a reflection to innovate 
not only in process but in all aspects of solid-liquid extraction. The 
principles have been identified and described not as rules but more as 
innovative examples to follow discovered by scientist and 
successfully applied by industry. 
 
2:45. Analytical chemistry-centered solutions to natural products 
research challenges   Mei Wang, meiwang@olemiss.edu   USDA 
Natural Products Utilization Research Unit, Agricultural Research 
Service, Univ., Mississippi   Although the study of natural products 
(NP) has been well documented and described throughout history, it 
continues to be a daunting task. This research area poses challenges 
for new, as well as experienced researchers alike. Although 
remarkable advancements in modern analytical technologies have 
been made, including the integration of multiple techniques to 
generate compositional and structural information, challenges often 
arise when dealing with complex NP samples. For instance, it is 
necessary to develop comprehensive sample extraction and clean-up 
methods for NP samples that may contain different chemical classes 
of compounds. Efficient approaches with high peak capacity and 
resolution power are essential with regards to compound separation 
and detection. A universal detector is strongly desirable, yet is 
unavailable to detect the majority of NP constituents. Unfortunately, 
no single “one size fits all” analytical solution is available to address 
the entire spectrum of challenges encountered in this regard. Thus, it 
is critical for NP scientists to rely upon a range of analytical tools and 
techniques in order to thoroughly investigate complex NPs. The aim 
of this presentation is to demonstrate the applications of different 
analytical technologies which are often utilized to solve significant 
NP challenges. Our discussion will be focused on application case 
studies involving analytical techniques ranging from 
chromatographic separation to computer-assisted statistical analysis 
and structure elucidation. 
 
3:20. Odorants from shell ginger leaves (Alpinia zerumbet)   María 
José Morales Orellana1, Anne Murray2, John P. Munafo2, 
jmunafo@utk.edu. (1) Escuela Agrícola Panamericana, Zamorano, 
Honduras (2) Food Science, Univ. of Tennessee, Knoxville   Shell 
ginger (Alpinia zerumbet) is an evergreen tropical perennial plant 
endemic to southeastern Asia. It is used as a culinary spice, a 
refreshing beverage, and as a medicinal plant. Traditionally, shell 
ginger was used to treat gastrointestinal disorders. Both the leaves 
and rhizomes are fragrant and are used to make tea and to flavor a 
wide variety of culinary dishes. The aroma of the leaves is described 
as floral, spicy, cinnamon, and clove. While the volatiles present in 
shell ginger leaves have been previously investigated, the odorants 
responsible for its pleasant aroma have not been comprehensively 
identified. In the present work, dried shell ginger leaves were 
subjected to solvent-assisted flavor evaporation (SAFE) distillation 
and aroma extract dilution analysis (AEDA) was performed. In total, 
thirty-four odorants were identified, with 12 having flavor dilution 
(FD) factors ≥ 64. Odorants with high flavor dilution (FD) factors of 
1024 included 1,8-cineole (eucalyptus) and 2-phenylethanol (floral, 
rose). Odorants with FD factors of 256 included α-pinene (piney), 
linalool (floral, citrus), eugenol (clove), and vanillin (vanilla). 
Odorants with FD factors of 64 included 2-phenylacetaldehyde 
(floral, honey), (2E,4E)-nona-2,4-dienal (fatty), methyl (E)-3-
phenylprop-2-enoate (cinnamon), (E)-isoeugenol (clove), 
phenylacetic acid (honey), and 3-phenylpropanoic acid (floral). As a 
result of this study, a collection of odorants was identified that 
contribute to the pleasant aroma profile of dried shell ginger leaves. 
This study provided a foundation for future quantitative and sensory 
evaluations on the leaves of shell ginger and other plant organs such 
as roots and rhizomes. 
 



3:40. Savin Juniper, Juniperus sabina L., its Slovakian 
Ethobotany and recent essential oil composition   Ivan Salamon2, 
ivan.salamon@unipo.sk, Valtcho Jeliazkov1. (1) 2Crop and Soil 
Science, Oregon State Univ. College of Agricultural Sciences, 
Corvallis (2) 1Dept. of Ecology, Presovska Univerzita v Presove 
Fakulta Humanitnych a Prirodnych Vied, Presov, Slovakia   Plant 
populations of Savin Juniper, Juniperus sabina L., grow in the only 
one locality in Slovakia in the National Park of Pieniny (PIENAP). 
The first official mention of this species was recorded in the 
Herbarium of the monk Cyprianus in the eighteenth century (from 
1766 to 1771). This Camaldulian monk (family name Franz Ignatz 
Jäschke, *1724 – †1775) spent the most of his life in the Červený 
kláštor Monastery in the Pieniny Mountains. The herbarium is a 
leather-bound volume, containing on its 97 pages 286 herbarium 
specimens of 264 flowering plant species or subspecies and 1 lichen. 
The most interesting specimens J. sabina L. has two herbarium items. 
One comes from a garden (possibly a monastery), the other, marked 
with the adjective "Palustris", was probably collected somewhere on 
a cliff above Dunajec River. As a medicinal plant from 
ethnobotanical point of view, it was commonly grown in monastic 
medieval gardens - liquid alcohol extract from cones was used for 
convulsions, flatulence, rheumatic attacks and inflammation of the 
bladder, although for its toxicity there was always an effort to use it 
as little as possible. The side effects were: skin irritation and blisters 
when given externally, when poisoned internally and at higher doses, 
especially to the kidneys (juniper extract should not be given to 
people with diseased kidneys, even in the smallest doses). The 
pregnant women use a stronger dose causes an abortion. 
Unfortunately, many women have paid for it with lifelong 
consequences or even death. Due to its use in abortions, savin juniper 
was derisively called “the Palm of Old Ladies”. Long-term use 
damages the capillaries in the skin, creating ulcers called "Saucer 
Ignus". Berry samples of J. sabina were collected under the Hill 
Facimiech near Dunajec River, PIENAP in November 2017. The 
berry weight of 100 pieces was 6.49 ± 0.04 g, the content of essential 
oils 1.75 ± 0.35 g. It was found that the highest percentage of the 
monoterpenoic hydrocarbons: sabinene (77.00 ± 2.12 %) followed by 
β-myrcene (5.50 ± 0.12 %), α-pinene (4.01 ± 0.65 %), γ-terpinene 
(2.89 ± 0.22 %), limonene (1.50 ± 0.50 %), 1-terpinene-4-ol (1.25 ± 
0.45 %) and cis-sabinene hydrate (1.20 ± 0.16 %). The chiefly 
sabinene (C10H16) is a natural bicyclic monoterpene. Its reputation, as 
significant component of essential oil, had as abortifacients in 
traditional medicine during historically long period. 
 
SUNDAY AFTERNOON   Zoom Room 23 
Japanese Food: Ingredients & Culture 
 
2:00. Peptides in Japanese traditional seasonings, salted 
fermented soybean paste, sauce, and rice wine: Structure and 
health promoting functions   Kenji Sato, kensato@kais.kyoto-
u.ac.jp. Graduate School of Agriculture, Kyoto Daigaku, Japan   
Salted fermented soybean paste (miso), soybean sauce (shoyu), and 
Japanese rice wine (sake) are used as seasonings for traditional 
Japanese dishes. These products still play important roles in the 
dietary habits of Japanese, while consumption of these products has 
decreased approximately to 30-50% of consumption since 1975. 
These products are produced by a fungi (Aspergillus oryzae) starter, 
referred to koji. A. oryzae produces a strong amylase and also 
protease including both endoproteinases and exopeptidases. Thus, 
these products contain short chain peptides in addition to free amino 
acids. However, little was known of their structure and biological 
functions due to difficulty in isolation. Recent advances in LC-
MS/MS coupled with derivatization techniques allow identification 
of peptides in such complicated food matrices. In addition to “normal 
peptides”, aspartic isopeptides with β-peptide bonds and 
pyroglutamyl (pE) peptides have been identified. These peptides can 

be generated from the peptide with aspartyl and glutaminyl residues 
with amino terminal during aging process. Thus, only negligible 
amounts of these peptides can be taken by consumption of boiled or 
steamed soybean, barley, and rice, start materials of the seasonings. 
Some aspartic isopeptides exert an anti-fatigue effect in an animal 
model. Some hydrophobic pE peptides ameliorate hepatitis and 
colitis in animal models (pEL) and also normalize disturbance of gut 
microorganism flora, referred to as dysbiosis in rodent models (pEL 
and pENI). Oral administration of pEL increase secretion of 
endogenous antimicrobial peptide, α-defensin, which can be 
associated with normalization of dysbiosis. Furthermore, pEL, pEI, 
pEY, and pEP suppress high fat diet-induced obesity. These peptides 
exert significant activities by oral administration with small doses at 
0.1-1 mg/kg body weight, which can be obtained by consumption of 
the daily Japanese traditional dishes. Peptides in these products can 
impact health of people taking traditional Japanese dishes. 
 
2:30. Development of “smart Washoku” concept for the 
prevention of visceral fat accumulation leveraging healthy 
Japanese dietary habits   Hideto Takase1, takase.hideto@kao.com, 
Toshihisa Morimoto2. (1) Biological Science Research, Kao Corp., 
Tokyo, Japan (2) Health & Wellness Products Research, Kao Corp., 
Tokyo, Japan   Background: Accumulation of visceral fat is known to 
be a serious health problem that causes various metabolic disorders. 
In an epidemiological survey of 11,646 Japanese workers, more than 
40%, in middle-aged and older male were visceral fat obesity. Study 
1 Objective: Aim of study 1 was to investigate dietary and nutritional 
balance that contribute to the prevention of visceral fat accumulation. 
Methods: Visceral fat area (VFA) of 11,438 subjects were measured 
and dietary habits were evaluated by factor analysis of newly-
developed 35-item questionnaire. Dietary habits were quantitatively 
evaluated into five factors and relation with VFA was investigated. 
Dietary records of 579 subjects were also collected and food intake 
were estimated by trained dietitian. Results: Among five dietary 
factors, “Healthy food choice (HFC)” score was negatively 
associated with VFA. Group with high HFC score was significantly 
high in protein / fat ratio, dietary fiber / carbohydrate ratio and N-3 
fatty acids (or EPA+DHA) / fat ratio compared with group with low 
HFC score, despite calorie intake did not differ. Intake of beans, 
vegetables, seaweed, fish and seafood were significantly high and 8-
item Japanese Diet Index was significantly high. Conclusion: Food 
choice of a healthy diet with low VFA, which is high in three 
nutritional balance, is consistent with the characteristics of Japanese 
diet. We named this dietary concept as “Smart Washoku” (Washoku 
= Japanese diet). Study 2 Objective: Aim of study 2 is to elucidate 
the metabolic character of Smart Washoku and the efficacy for VFA 
reduction. Method; Twenty-one obese males were ingested test meal 
prepared according to the Smart Washoku concept (high in three 
nutrition balance) and postprandial blood parameters were 
investigated. All meals were replaced with Smart Washoku for two 
weeks and change in VFA was measured. Results: Postprandial 
elevation of glucose-dependent insulinotropic polypeptide (GIP) was 
significantly reduced compared with modern diet in Japanese. 
Excessive secretion of GIP is known to suppress fat utilization and 
promote fat accumulation. After two weeks meal replacement with 
Smart Washoku, VFA was significantly reduced. Conclusion: Smart 
Washoku regulated postprandial GIP and reduce VFA by short-term 
replacement. Social implementation: Smart Washoku has been 
adopted as a health promotion for several companies and local 
governments in Japan and effectiveness in real-world setting was 
reported. 
 
2:50. Association between soup consumption and obesity: Studies 
on Japanese adults and a systematic review with meta-analysis   
Motonaka Kuroda, motonaka_kuroda@ajinomoto.com. Ajinomoto 
Kabushiki Kaisha, Chuo-ku, Tokyo, Japan   Several epidemiological 



studies conducted in Western countries have investigated the 
correlation between soup intake and obesity-related parameters, such 
as body mass index (BMI). We investigated the correlation between 
soup intake and obesity-related parameters by a cross-sectional study 
on Japanese adults. As results, the frequency of soup intake is 
inversely associated to obesity-related parameters, such as BMI 
(p<0.05), waist circumference (p<0.05), waist/hip ratio (p<0.01), and 
plasma leptin concentrations (p<0.05). These results suggest that 
soup intake inversely correlated to obesity-related parameters in 
Japanese adults. Next, we aimed to determine the association 
between soup intake and obesity-related parameters by conducting a 
systematic review and meta-analysis. The observational studies on 
the association of soup consumption to obesity-related parameters 
were screened by database search. From 1873 identified articles, 7 
cross-sectional studies were included in the review. All studies 
indicated a significant inverse correlation between soup consumption 
and obesity. The meta-analysis of the studies of which outcome is 
odds ratio for obesity revealed that soup consumption is significantly 
related to lower odds ratio of obesity in combined data (n=45292, 
OR: 0.85, 95% CI: 0.79-0.91, p<0.0001), suggesting that soup 
consumption was inversely correlated with a risk of obesity. 
 
3:10. Digestive property of Japanese foods: An in vitro approach   
Yukiharu Ogawa1, ogwy@faculty.chiba-u.jp, Sunantha Ketnawa1,3,4, 
Sukanya Thuengtung1, Yidi Cai1, Wei Qin1, Jutalak Suwannachot1, 
Yichen Ding1, Masatsugu Tamura2. (1) Graduate School of 
Horticulture, Chiba Daigaku, Matsudo, Chiba, Japan (2) Dept. of 
Environmental Engineering, Utsunomiya Daigaku Nogakubu 
Daigakuin Nogaku Kenkyuka, Utsunomiya, Tochigi, Japan (3) Dept. 
of Biochemistry, Chiang Mai Univ. Faculty of Medicine, Chiang 
Mai, Thailand (4) Functional Food Research Center for Well-being, 
Chiang Mai Univ., Chiang Mai, Thailand   Today, Japanese consume 
more animal-source foods such as sukiyaki, beef-bowl, etc. 
Meanwhile, plant-based Japanese traditional foods such as miso, 
manufactured from fermented soybean, have been known as the 
healthiest foods worldwide. Therefore, there have been many studies 
on the health impact of Japanese foods, including food functionality. 
Studies on food digestibility, which can be regarded as one of the 
quality attributes of food, similar to physical, chemical, and 
physicochemical properties, are spotlighted due to its health impact. 
Although it is assumed that most foods are transformed to fluid form 
by gastric digestion, the food matrix, particularly plant-based food 
matrix, which generally involve main ingredients such as starch, 
maintains a certain proportion of cell-scale structures even if after 
mastication. A simulated in vitro digestion technique, which mimics 
the human digestive tract, is an effective tool to investigate the 
variation of food structures during digestion. It can also evaluate the 
digestive phenomena of various ingredients involved in the food 
matrix, like starch, protein, and bioactive compounds. This study 
aimed to investigate the digestive properties of cooked rice, 
fermented soybean so-called natto, and Japanese green tea, which are 
the major traditional Japanese foods and beverages. Starch 
digestibility was examined as a digestive parameter of cooked rice. 
The digestion kinetic rate based on change of starch hydrolysis for 
intact cooked grain was 1/8 times its homogenized slurry form as 
flour-based foods. This result suggested the cell-matrix of cooked 
rice is a functional property of digestive phenomena. Protein 
digestibility of fermented soybean was also investigated based on 
change of the total trichloroacetic acid (TCA)-soluble peptide yield. 
The result showed that fermentation processing improved the protein 
digestibility of soybeans. It was also found that there was an increase 
in antioxidant activity by fermentation. These results could clarify the 
health impact of Japanese traditional foods. 
 
3:30. Enhancement of functionality in soy foods comprising 
mealworm (Tenebrio molitor) larvae   Eunyoung Oh, 

oheuy0725@korea.ac.kr, Hyejin Lee, Yookyung Kim. Korea Univ., 
Seongbuk-gu, Seoul, Korea (the Republic of)   Soybean is a major 
plant protein source, containing bioactive components and having 
high nutritional value. Mealworm (Tenebrio molitor) larvae are 
edible insects and considered as a sustainable animal protein 
resource. To investigate the functional enhancement of fermented and 
non-fermented soy foods combined with mealworm, we produced a 
savory low-salt soy sauce fermented with okara (soy pulp) and 
defatted mealworm (LSOT), and muscle enhanced tofu (S) prepared 
with either whole mealworm (SM) or mealworm protein hydrolysate 
(SMPH). Okara reduced the salinity of LSOT from 13.33 to 10.24% 
during 30 days of fermentation and produced GABA, which is known 
to have an antihypertensive effect. Mealworm significantly increased 
the overall low-salt soy sauce quality, such as improved total acidity, 
total and amino-type nitrogen, protease activity (from 194 to 352.21 
Units/g), and amino acid content, especially glutamic acid (regular 
soy sauce: 2988 mg/L, LSOT: 4885 mg/L), which influences the soy 
sauce flavor. Furthermore, LSOT had higher antioxidant and ACE-
inhibitory activities than regular soy sauce. Concerning mealworm 
added tofu, the ileal digestibility of tofu was improved with 
mealworm addition in vitro: SMPH (94.10%), SM (64.61%), and S 
(58.35%). Tofu combined with mealworm exhibited higher total 
phenolic content (SMPH: 22.66, SM: 13.78, S: 8.27 mg GAE/g) and 
lower IC50 value for ABTS radical scavenging (SMPH: 1.56, SM: 
5.00, S: 7.00 mg/mL) than regular tofu. SMPH resulted in the lowest 
TNF-α, IL-6, and IL-1b cytokine expression (1.72, 1.21, and 0.96 
pmol/mL, respectively) among all tofu samples. Moreover, SMPH 
and SM significantly decreased the relative myostatin (a muscle 
reduction marker) mRNA expression by 83% and 86%, respectively, 
compared with S (60%). Therefore, our findings suggested that 
combining mealworm with soy products could improve their 
functionality compared with traditional products. Moreover, 
mealworm could be a potential food ingredient in other soybean 
products, thereby providing health benefits. 
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4:35. Chemical characterization and biological activity of the 
mastic gum essential oils of Pistacia lentiscus var. chia from 
Turkey   Nurhayat Tabanca1, Nurhayat.Tabanca@usda.gov, Ayse 
Nalbantsoy2, Betul Demirci3, Fatih Demirci3, Paul E. Kendra1. (1) 
USDA-ARS, Subtropical Horticulture Research Station (SHRS), 
Miami, Florida (2) Dept. of Bioengineering, Ege Univ., Faculty of 
Engineering, Izmir, Turkey (3) Dept. of Pharmacognosy, Anadolu 
Univ., Faculty of Pharmacy, Eskisehir, Turkey   Mastic gum is a resin 
obtained as exudate after incision of the tree Pistacia lentiscus L. var. 
chia (Anacardiaceae), native to Aegean and Mediterranean regions. 
The history of mastic gum goes back to ancient times and its use has 
largely been associated with the treatment of various gastrointestinal 
malfunctions. Due to its pleasant aromatic odor and distinct taste, 
mastic gum essential oil (MGEO) has been exploited as a flavouring 
agent in food and drink products as well as in cosmetics and 
perfumery. Cultivation of mastic trees not only promises a 
sustainable supply of gum but also helps to preserve the trees in 
nature. However, chemical analysis between wild and cultivated 
mastic gums has not been explored. Therefore, in this study, for the 
first time, we compared MGEOs harvested from wild and cultivated 
trees of P. lentiscus from two natural habitats, Cesme and Karaburun 
Peninsulas, and one cultivated source from Cesme Peninsula in Izmir, 
Turkey. Also, within the scope of the present work, MGEOs were 
evaluated for cytotoxicity against multiple cancer cells, antimicrobial 
activity against human and food-borne pathogens, and kairomone 
activity on Ceratitis capitata (Mediterranean fruit fly, medfly). Gas 
chromatography-flame ionization detection (GC-FID) and gas 



chromatography-mass spectrometry (GC-MS) analyses revealed that 
MGEOs were mainly composed of monoterpenoids namely α-pinene, 
myrcene, and β-pinene. Chiral GC analyses showed that the 
concentration ratios between (-)/(+)-α-pinene and (-)-α-
pinene/myrcene allowed for differentiation between wild and 
cultivated MGEO sources. Mastic gum EOs displayed selective 
cytotoxicity against human carcinoma cells, while oils showed 
relatively low or no inhibition against human and food-borne 
bacterial and fungal pathogens and relatively low attraction of male 
C. capitata. In conclusion, the enantiomeric distribution of (-)-α-
pinene/myrcene may be useful in the quality assessment of wild and 
cultivated MGEOs and thus could provide a useful tool for 
determining authenticity of mastic gum oil from commercial mastic 
oils, food and pharmaceutical products containing mastic oils. 
 
4:55. Essential oils as sprout inhibitors in potato   Valtcho 
Zheljazkov2, valtcho.pubs@gmail.com, Giuseppe Micalizzi1, 
Solomon Yilma2, Luigi Mondello3,4. (1) Chromaleont S.r.L / c/o 
Dipartimento ChiBioFarAm, Univ. degli Studi di Messina, Messina, 
Italy (2) Crop and Soil Science, Oregon State Univ., Corvallis (3) 
Dipartimento di Scienze Chimiche, Biologiche, Farmaceutiche ed 
Ambientali, Univ. of Messina, Polo Annunziata, viale Annunziata, 
Univ. of Messina, Italy (4) BeSep s.r.l., c/o Dept. of Chemical, 
Biological, Pharmaceutical and Environmental Sciences, Viale 
Palatucci, Polo Univ. Annunziata, Univ. of Messina, Italy   Potato 
(Solanum tuberosum L.) is the most important non-cereal staple crop 
in the world and is a main contributor towards improving food 
security and reducing hunger. One of the issues associated with 
potato production has been the lack of efficient products for sprout 
control in organic potato storage (as chemical suppressors are not 
allowed). Currently, the organic sprout suppression products 
available (Biox, Biox –M) include whole essential oils (EO) such as 
clover bud EO or spearmint EO, respectively. The goal of our 
research is to discover EO fractions, blends, and individual 
compounds that will have greater sprout suppression activity 
compared with the currently used potato sprout suppressors or 
inhibitors. Two experiments were conducted to screen 17 EOs as 
potato sprout inhibitors relative to water control. In the first container 
experiment, EO treatments #271 and #263 significantly reduced 
sprouting. In the Exp 2, EO #267 completely suppressed sprouting 
while EO #272 reduced it relative to the control. Most of the EO 
damaged (burned) the meristematic tips of the sprouts. Here we 
present detailed data on the EO chemical profile of the most 
promising treatments. The research may facilitate the development of 
new potato sprout suppression/inhibitor product(s) to be used for 
extending dormancy and/or suppression of premature sprouting in 
certified organic potato production. The development of new sprout 
suppressors for organic potato will improve the quality of potato, 
reduce waste from storage, reduce the environmental impact of 
chemical inhibitors, and will contribute to improved human health. 
 
5:15. Carlina acaulis, a traditional medicinal plant in the horizon 
of eco-friendly botanical insecticides   Eleonora Spinozzi1, 
eleonora.spinozzi@unicam.it, Filippo Maggi1, Riccardo Petrelli1, 
Loredana Cappellacci1, Alessandro Palmieri2, Giovanni Benelli3, 
Angelo Canale3, Roman Pavela4. (1) Univ. degli Studi di Camerino 
Scuola di Scienze del Farmaco e dei Prodotti della Salute, Camerino, 
Marche, Italy (2) Univ. degli Studi di Camerino Scuola di Scienze e 
Tecnologie, Camerino, Marche, Italy (3) Univ. degli Studi di Pisa, 
Toscana, Italy (4) Vyzkumny ustav rostlinne vyroby vvi Sekundarni 
metabolity rostlin v ochrane plodin, Praha, Czechia   Insect pest and 
vector management is an issue of growing interest, due to increasing 
urbanization, global warming, reduction of biodiversity and onset of 
insecticide resistance. In this complex scenario, research focuses on 
botanical insecticides, as alternative/complementary tools to synthetic 
products. Among botanicals, plant essential oils (EOs) are recognized 

as appropriate alternatives within Integrated Pest/Vector Management 
(IPM/IVM) programs and, therefore, plant-derived products are 
gaining increasing attention. Carlina acaulis (Asteraceae) is a 
perennial herb native to Alps, with a great history as traditional 
remedy, and is considered one of the most important medicinal plants 
in Europe. Its root EO is mainly constituted by an aromatic C13 
polyacetylene, i.e. carlina oxide, which showed diverse biological 
activities. Our research group focused on the scarcely investigated 
insecticidal potential of the EO and carlina oxide against several 
targets of medical and agricultural importance. EO and carlina oxide 
have been proved as highly effective against Culex quinquefasciatus 
3rd instar larvae; the EO showed also notable effectiveness against 
Lobesia botrana 1st instar larvae and Musca domestica adults. In 
order to improve EO and carlina oxide stability and efficacy, micro- 
and nanoemulsions (MEs and NEs, respectively) were developed and 
tested against Cx. quinquefasciatu 3rd instar larvae, while EO-NE was 
tested on L. botrana 1st instar larvae, showing an outstanding 
efficacy. EO-NE also displayed remarkable larvicidal and adulticidal 
activities against three stored product insects. Moreover, EO 
formulated in protein baits was effective against Ceratitis capitata 
adults. The EO non-target impact was evaluated against Daphnia 
magna adults, with lower effects than the positive control 
cypermethrin; its non-target toxicity was also investigated on human 
cells and rats. Our study focused also on the synthesis of 
functionalized carlina oxide analogues, aiming to evaluate their 
insecticidal potential. Our results suggest that C. acaulis-derived 
products could be excellent candidates for novel, safe and eco-
friendly botanical pesticides. 
 
5:50. Oral care compositions with antimicrobial and antibiofilm-
forming properties based on medicinal herbs   M Kryvtsova1, 
maryna.krivcova@gmail.com, Ivan Salamon2, Ye Kostenko1, M 
Spivak3. (1) Dept. of Microbiology, Uzhorod National Univ., Faculty 
of Biology, Ukraine (2) Dept. of Ecology, Presovska Univ. v Presove 
Fakulta Humanitnych a Prirodnych Vied, Presov, Slovakia (3) Institut 
Mikrobiologii i Virusologii im D K Zabolotnogo Nacional'na 
akademia nauk Ukraini, Kyiv, Ukraine   For a long time, medicinal 
herbs have been used in folk and traditional medicine due to a broad 
spectrum of their biological activity. The application of compositions 
based on medicinal herbs with antimicrobial, antioxidant and anti-
inflammatory activity is especially important for prevention and 
comprehensive care of the oral cavity affected by inflammatory 
periodontal diseases. We have conducted a comprehensive screening 
of antimicrobial and antibiofilm-forming properties of herbal extracts 
(18 species) and essential oils (15 species) originating from the 
Carpathian region. The susceptibility of microorganisms to plant-
based preparations was identified by agar diffusion method and 
determination of minimum inhibitory concentrations. The antibiofilm 
activity was tested in 96-well microtitration plates 
spectrophotometrically. Test cultures. The following were used for 
the purpose of the study: reference museum cultures ATCC 
(American Type Culture Collection, USA) Candida albicans ATCC 
885-653; Staphylococcus aureus ATCC 25923; Escherichia coli 
ATCC 25922, Enterococcus faecalis ATCC 29212, Streptococcus 
pyogenes ATCC 19615, Pseudomonas aeruginosa ATCC 27853, and 
clinical cultures isolated from the oral cavity of patients suffering 
from inflammatory periodontal diseases: microscopic fungi of 
Candida (C. albicans), and bacterial isolates S. aureus, E. coli, S. 
pyogenes, E.faecalis, H. alvei, and K. rhinoscleromatis. Based on the 
obtained results, medicinal herbs with proven antimicrobial, 
antibiofilm-forming and antioxidant effect upon antibiotic resistant 
biofilm-forming microorganisms isolated from periodontal diseases 
were chosen. The study proved high activity level of the following 
extracts: Vaccinium vitis-idaea L. (leaves), Potentilla erecta L. 
(rhizome), Equisetum arvense L. (shoots), and of the following 
essential oils: Thymus vulgaris L., Origanum vulgare L. and Mentha 



pipperita L. The chosen plants were combined into compositions to 
ensure additive activity – in addition to their antimicrobial activity, 
they are able to prevent the formation and to destruct biofilm. The 
herbal components in the composition of oral hygiene products 
provide for antimicrobial, deodorizing and antibiofilm-forming 
effect. The obtained compositions are promising as constituents of 
oral hygiene products targeted at patients suffering from periodontal 
diseases in professional combination treatment protocols. 
 
6:10. Glycoalkaloids diversity of solanum plants and their 
potential for cholinesterase inhibition   Inna E. Popova1, 
ipopova@uidaho.edu, Syamkumar Sivasankara2, Belinda Sell1, 
Hannah Gross3, Louise-Marie Dandurand2, Joseph Kuhl3. (1) Soil 
and Water System, Univ. of Idaho, Moscow (2) Entomology, Plant 
Pathology and Nematology, Univ. of Idaho, Moscow (3) Plant 
Sciences, Univ. of Idaho, Moscow   Glycoalkaloids are biologically 
active plant secondary metabolites that are produced by solanaceous 
plants. Purified glycoalkaloids were shown to exhibit enzyme-
inhibiting activities and can potentially have an application in 
pharmaceutical and agrochemical industries. While the glycoalkaloid 
composition of solanaceous crops such as potatoes and tomatoes has 
been widely studied, glycoalkaloid composition of non-commercial 
Solanum spp. remains unknown. At the same time, wild and weedy 
Solanum spp. can act as a high yield source of glycoalkaloids with 
known and unique biologically active properties. Here we present a 
study on analysis and composition of glycoalkaloids in seven 
Solanum species: S. nigrum, S. melanocerasum, S. burbankii, S. 
sisymbriifolium, S. quitoense, S. caripense, and S. muricatum. 
Solanum spp. were grown under greenhouse conditions and extracted 
prior to fruit stage. The glycoalkaloid rich fraction was isolated using 
an aqueous methanol solution. Composition of glycoalkaloids in 
these fractions was analyzed using high performance liquid 
chromatography / high resolution mass spectrometry. Due to the lack 
of analytical standards, hidden target screening based on the neutral 
loss was used for glycoalkaloids assignment. The total glycoalkaloid 
content was quantified based on the relative solamargine response 
using external calibration curve. Alpha- and beta cholinesterase 
inhibition by glycoalkaloid fractions was measured using fluorimetric 
microplate method and expressed as half maximal inhibitory 
concentrations. Inhibition of leaves, steams, and roots extracts 
combined with the biomass yield was used to demonstrate the 
potential applicability of the specific species for commercial 
application. 
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4:30. Characteristics of 'WASHOKU; Traditional dietary 
cultures of the Japanese' from the viewpoint of sustainable 
healthy diets   Miwa Yamaguchi, myamaguchi@nibiohn.go.jp, 
Nobuo Nishi. International Center for Nutrition and Information, 
National Inst.s of Biomedical Innovation, Health and Nutrition, 
National Inst. of Health and Nutrition, Tokyo, Japan   The ‘Washoku, 
traditional dietary cultures of the Japanese’ was designated the 
Intangible Cultural Heritage of Humanity of the United Nations 
Educational, Scientific and Cultural Organization in 2013. Washoku 
is defined as a social practice with a keyword of an essential spirit of 
respect for nature. Based on 17 global goals from the Sustainable 
Development Goals set by the United Nations General Assembly in 
2015, the Food and Agriculture Organization of the United Nations 
and World Health Organization recommended the ‘Sustainable 
Healthy Diets’ to reduce the risk of diet-related non-communicable 
diseases (NCDs), preserve biodiversity, and have low environmental 
pressure. In response to the current global goals, this review aimed to 
overview the characteristics of Washoku which may align with the 
concepts of Sustainable Healthy Diets. First, fresh and diverse 

ingredients are harvested at a wide range of geographical conditions 
in four distinct seasons and are cooked with a simple process to make 
the most of its savors. The preservation skills of drying and 
fermented ingredients and seasonings are developed to use them to 
the maximum extent. These traditional knowledge and skills have 
been transmitted to younger generations as a healthy and sustainable 
social practice. Second, Washoku is well-balanced and healthy diets 
generally based on the staple food (e.g., rice), main dish (e.g., fish 
and soybeans), and two or three side dishes of vegetables, as the 
Dietary guidelines for Japanese and the Japanese Food Guide 
recommended. The stock, which is called Dashi in Japanese, 
contributes to reducing salt intake and animal fats which results in the 
prevention of NCDs including hypertension and obesity. These 
characteristics of Washoku are likely to be aligned with the concept 
of territorial diets in the Sustainable Healthy Diets. Territorial diets 
keep harmonizing the cultural, social, economic, and environmental 
local contexts as well as the specific biophysical resources (i.e., soils, 
microclimates, and landscape). In the Sustainable Healthy Diets, it is 
highly recommended to reduce animal-sourced foods for preventing 
NCDs and decreasing environmental pressure. Washoku would 
contribute to double-duty actions, both for population health and for 
natural resources. In summary, according to its social practices, 
Washoku is expected to represent one of the territorial Sustainable 
Healthy Diets towards global nutrition equity. 
 
5:00. Rice the symbolic food of Japan   Ken'ichi Ohtsubo, 
ohtsubok@nupals.ac.jp, Sumiko Nakamura. Dept. of Applied Life 
Sciences, Niigata Yakka Daigaku, Niigata, Japan   Rice is most 
consumed cereal by humans in the world. It is a major source of 
energy, but also revered in Japan for it’s palatability, connection with 
nature, and a symbol of health. In Japan, high-yielding cultivars were 
targeted earlier, but recently palatable rice are more important to 
consumers. Consumer preference has become important because rice 
consumption in Japan has been decreasing due to economic growth 
and diversification of food style. The word “Washoku” meaning a 
traditional dietary culture of the Japanese was registered as a cultural 
heritage by UNESCO in 2013. Rice is one of the main foods of 
“Washoku”. The characteristics of “Washoku” are harmonization 
with nature and use of seasonal domestic agricultural and marine 
products. “Washoku” is enjoyed with family members, friends, and 
community residents. Recently, Japanese consumers have become 
interested in rice cultivars that promote health and protection from 
disease. Therefore, the market of bio-functional rice, such as low-
protein rice, high-resistant-starch rice, and germinated brown rice, is 
promising in Japan. The "Foods with Function Claims" of health 
claims for foods was launched in 2015 in Japan. Food products can 
be labeled with health effects when supported by clinical trials or 
systematic reviews and research may support the health benefits of 
new rice varieties. We are now trying to develop healthy rice 
products to prevent diabetes, hypertension, or dementia by new 
specialty rice cultivars. 
 
5:30. Japanese diet and lifestyle-related diseases in Japan   Norie 
Sawada1, nsawada@ncc.go.jp, Shoichiro Tsugane1,2. (1) Division of 
Cohort Research, Kokuritsu Gan Kenkyu Center, Chuo-ku, Tokyo, 
Japan (2) National Inst. of Health and Nutrition, Tokyo, Japan   The 
features in Japanese diet is high intake of soy food, vegetables, fish, 
and green tea, and so on. Especially, traditional Asian diets contain 
several types of processed soy products; Natto (soybeans fermented 
with Bacillus subtilis), miso (soybeans fermented with Aspergillus 
oryzae), tofu (soybean curd), and abura-age (fried tofu) are widely 
consumed in Japan. Additionally, cruciferous vegetables, namely 
cabbage, Chinese radishes, and leaf mustard, are abundant sources of 
isothiocyanates, which exhibit health benefits. We have conducted 
JPHC Study (Japan Public Health Center –based prospective Study) 
which is consisted of 140,000 registered residents aged 40-69 years 



within 11 public health center areas nationwide in 1990-94. The 
subjects have been followed for vital status and the occurrence of 
cancer and other diseases. We have examined the association 
between diet and lifestyle-related disease and the incidence of or 
mortality from cancer and other diseases. JPHC Study showed that 
intake of fermented soy products is associated with the risk of high 
blood pressure, cardiovascular disease and mortality. We also showed 
the cruciferous vegetables is associated with a lower risk of mortality. 
Moreover, adhering to the Japanese diet was associated with a 
decreased risk of all-cause and CVD mortality in JPHC Study. 
Japanese diet may partly explain why Japanese had the world's 
longest average life expectancy. 
 
6:00. Lipid and protein comparison in beverages from white rice, 
non-sprouted brown and sprouted brown rice   John C. Beaulieu1, 
john.beaulieu@usda.gov, Robert Moreau2, Mila P. Hojilla-
Evangelista3, Javier M. Obando-Ulloa4. (1) Food Processing & 
Sensory Quality, USDA Agricultural Research Service, Washington, 
DC (2) Sustainable Biofuels and CoProducts Research Unit, USDA 
Agricultural Research Service, Washington, DC (3) Plant Polymer 
Research Unit, USDA Agricultural Research Service, Washington, 
DC (4) Doctorate Program in Natural Science for Development 
(DOCINADE) and Agronomy Engineering School, Costa Rica Inst. 
of Technology (ITCR), Ciudad Quesada, San Carlos, Alajuela   
Brown rice is nutritionally superior to white rice yet oils and 
rancidity are problematic regarding sensory attributes. Germinating 
or sprouting brown rice is known to generally increase several health-
beneficial compounds. Subsequently, we germinated brown rice 
(GBR) using green technologies and food-grade enzymes for making 
value-added rice beverages. ‘Rondo’ paddy rice was de-hulled, 
graded, rinsed, germinated at 35 °C for 48 h and beverages produced. 
These were compared against beverages produced from the non-
germinated ‘Rondo’ brown (BR) and brewers white rice (WR). No 
additives, salt, oils or fortification were used in this green processing. 
Freeze dried samples were subjected to accelerated solvent extraction 
and nonpolar lipid analysis for total oil (lipids), palmitic, stearic, 
linoleic and linolenic acids, free sterols, phytosterol esters, 
diacylglycerols, triacylglycerols and oryzanol. Native gel 
electrophoresis, SDS-PAGE, protein determination and solubility 
tests were performed, with comparison to commercial rice beverages. 
A one-way analysis of variance was used (JMP 13 PRO). GBR 
beverages contained higher protein levels than non-germinated 
beverages, and all three beverages had markedly higher protein 
concentrations (~5%) than tested commercial rice beverages 
(generally ≤ 1%). The protein was roughly 10% soluble. A unique 6.5 
kDa polypeptide band was attributed to possible increased solubility 
in both GBR and BR beverages. Potentially unique polypeptides were 
also recovered at 58 and 66 kDa. GBR beverages contained 
significantly higher total lipids (0.62%, dwb) than both the BR and 
WR beverages (0.23 and 0.14%, respectively). Phytosterol esters 
were recovered between 20.4 - 138.5 mg/100g in BRR and GBR 
processing stages, whereas Decloedt et al., (2018) reported 4.3 
mg/100 ml in a rice beverage. The GBR beverage contained 
significantly greater concentrations of oryzanols (5.84 mg/100g) than 
non-germinated BR and WR beverages (1.15 and 0.36 mg/100g, 
respectively). The GBR beverage contained significantly greater 
concentrations of total free sterols (8.74 mg/100g) than non-
germinated BR and WR beverages (3.43 and 2.03 mg/100g, 
respectively) and double the level reported in a rice beverage (4.29 
mg/100g) by Decloedt et al., (2018). Sieving fractions resulted in 
significant protein and lipid losses. Consequently, emulsification has 
been developed for pilot plant scale-up, including flash pasteurization 
for consumer-ready products. 

 
SUNDAY EVENING   Zoom Room 23 

Hemp, Medical & Aromatic Crops: Production, Phytochemistry, 
& Utilization 
 
7:05. Hemp and cannabis terpenes and cannabinoids; a review of 
current knowledge   Valtcho Zheljazkov2, 
valtcho.pubs@gmail.com, Filippo Maggi1. (1) School of Pharmacy, 
Pharmaceutical Botany Unit, Univ. of Camerino, Italy (2) Crop and 
Soil Science, Oregon State Univ., Corvallis   Hemp (Cannabis sativa 
L.) has recently become one of the most exciting and profitable cash 
crops, gaining significant expansion due to the enthusiastic and 
inspired consumers, producers, processors, retailers and new product 
developers. The inconceivable recent growth in production and 
utilization of hemp attracted significant research and development 
efforts and immense amount of recent publications that needs to be 
summarized. Various hemp plant chemical based products, 
derivatives gained general acceptance, admiration, and popularity, to 
a point at which some argue the hemp product utilization is “ahead of 
science”. This is a review of cannabinoids and essential oil content 
and composition, of industrial hemp and CBD-hemp (that is used for 
production of non-psychoactive cannabinoids). Different types of 
hemp are grown under dissimilar conditions that were specifically 
developed to modify the plant architecture, phenotype, and sex 
expression. Hemp for high-value chemicals and products such as the 
CBD-hemp and medical marijuana is usually under controlled 
conditions and using feminized seed that foster the development of 
glandular trichomes that greater accumulation of terpenes and 
cannabinoids. As a result, the essential oil content of CBD-hemp and 
medical marijuana is 2-3 times higher than the EO of industrial hemp 
varieties. Overall, different types of hemp may have similar terpene 
profile, although there were some notable differences between the EO 
of industrial hemp, CBD-hemp, and medical marijuana. 
 
7:25. Hemp - phytochemistry, production, utilization including 
Romanian traditional usages   Ciprian Buzna, buznac@yahoo.com. 
Plants Research, Agricultural Research and Development Station 
Lovrin, Timis, Romania   Cannabis - the Latin name of the genus to 
which both hemp (Cannabis sativa L) and marijuana (Cannabis 
indica) belong. Hemp is one of the first textile plants mentioned in 
historical inscriptions 10,000 years ago (Taiwan). Hemp comes from 
Central Asia, subsequently spreading to China, India and Europe. 
Phytochemistry: Cannabinoids are probably the most important 
compounds found in hemp, but we can also find terpenes and 
phenolic compounds besides cellullose and lignans - natural woody 
fibers. The most notable cannabinoid is the phytocannabinoid 
tetrahydrocannabinol (THC) which is the primary psychoactive 
compound in cannabis. Cannabidiol (CBD) is another major 
constituent of the plant. There are at least 144 different cannabinoids 
isolated from cannabis, exhibiting varied effects. The canabinoids are 
found in plants in a viscous concentrated resin produced in structures 
known as glandular trichomes. Production: Hemp is a herbaceous 
annual plant with fast grow cycle which can reach up to 4m in height. 
Our latest varieties of dioeceous hemp "Teodora" when applying the 
right technological system can produce up to 16t dry mass of stems 
per Ha and 900-1400 kg of seeds /Ha. Utilization: The hemp plant is 
one of the few plants that can be used entirely from seed to roots. 
Hemp is used to make a variety of commercial and industrial 
products, including rope, textiles, clothing, shoes, food, fragrances, 
drugs, paper, bioplastics, insulation, and biofuel. Medical uses 
include the treatment of nausea due to chemotherapy, spasticity, and 
neuropathic pain. Hemp seed nutritional value. The oil-rich seeds of 
hemp played a very important role in diet, prior to the spread of oil 
plants of American origin in crops. Oil and flour were innitially 
obtained by hand grinding the seeds with the dietary fiber of 4.0 g 
(around 20 g when whole), energy 2,451 kJ (586 kcal) and 33% 
protein. Hemp seeds are a source of easily digestible proteins and no 
other food resource provides the ideal balance (3:1) of Omega-6 and 



Omega-3 fatty acids. Hemp also contains GLA (gamma linoleic 
acid), amino essential acids, antioxidants, calcium, carotene, 
chlorophyll, copper, iron, magnesium, phospholipids, phosphorus, 
phytosterols, potassium, vitamins B1, B2, B6, D, E and zinc. Hemp 
seed oil it has high hydration capacity, is a natural anti-inflammatory, 
protects from UV rays and pollution, rich in antioxidants, good in 
hair treatments, treats eczema and psoriasis., hemp seed tea used to 
cure coughing. 
 
7:45. Effects of inclusion level and clearing period of spent hemp 
biomass on lamb growth, feed intake and animal health   Nathan 
Parker1, Massimo Bionaz1, Hunter Ford1, Erminio Trevisi2, Serkan 
Ates1, serkan.ates@oregonstate.edu. (1) Animal and Rangeland 
Sciences, Oregon State Univ. College of Agricultural Sciences, 
Corvallis (2) Animal Sciences, Food and Nutrition (DIANA), 
Università Cattolica del Sacro Cuore, Piacenza, Italy   The use of 
hemp by-products in livestock and poultry diets presents significant 
potential for reducing feed costs and achieving greater resource-use 
efficiency through integration of hemp and livestock farming. Spent 
hemp biomass (SHB), the byproduct of the extraction process of 
cannabidiol (CBD), is the predominant source of hemp-derived, 
potential feed source in Oregon. However, the use of SHB in animal 
diets has not been approved by FDA since the accumulation of 
tetrahydrocannabinol (THC) in animal tissues and its effect on animal 
health, production and product quality are still unknown. Thus, an 
indoor pen-feeding study was conducted to investigate the effects of 
varying levels of SHB and a clearing period on feed intake, 
performance, and animal health. A total of 35 weaned, Polypay male 
lambs kept in single pens were randomly assigned to five feeding 
treatments (n=7) and fed diets containing either no SHB (CON) or 
SHB at 10% (LH1) or 20% (HH1) for 4 weeks with 4 weeks of 
clearing period from SHB, or SHB at 10 (LH2) or 20% (HH2) for 8 
weeks. Dry matter (DM) intake of lambs was negatively affected by 
20% SHB during the first period. In the second period, DM intake 
was larger in lambs fed 10% SHB vs. CON, with the largest feed 
intake observed in HH1 lambs. In contrast, none of the performance 
data, including liveweight gains, were different across the groups and 
periods. Feeding 20% SHB decreased plasma cholesterol, NEFA, 
BHBA, Ca, and Cl and increased urea and Mg, while 10% SHB 
increased glucose, cholesterol, and NEFA. Our findings indicated 
that 10% SHB can be included in ruminant diets without causing any 
detrimental effect on performance with a possible positive effect on 
feed intake. The long-term feeding of 20% SHB strongly affects 
metabolism. 
 
8:05. Enriching CBD in hemp extracts: Wax removal   Mehrab 
Valizadehderakhshan1, mehrabvd@aggies.ncat.edu, Abolghasem 
Shahbazi1, Arnab Bhowmik1, Mahsa Azami2. (1) North Carolina 
Agricultural and Technical State Univ., Greensboro (2) Univ. of 
North Carolina at Greensboro   The US has historically been the 
biggest importer of cannabis products until recently when the 
legislators legalized hemp research. Since then, the processing of 
cannabidiol (CBD) has played an important role in overall hemp 
production and profitability. In this study, with the primary goal of 
extraction and purification of CBD oil, the focus is on the removal of 
wax from the extracts of Cannabis Sativa L. (hemp). Once the 
extraction was carried out, the solution underwent a freezing process 
(-68 °C for 24hrs), leading to partial flocculation of the wax 
compounds such as phospholipids, heavy metals, chlorophyll, fatty 
acids, and other inhomogeneous biopolymers. This process was 
followed by low-pressure processing using wiped-film molecular 
distillation (WFMD) to remove terpenes (first stage) and separation 
of CBD-rich product from the wax (second stage). In the first stage, 
the decarboxylated extract was fed and processed at 400Pa, 
evaporation temperature of 130 °C, and internal condenser at -10°C 
which leaves about 20wt.% as terpenes. The obtained product was 

subjected to WFMD again in the reduced pressure of 40Pa to 
evaporate the majority of the feed at 180°C leaving about 20wt.% at 
the bottom as wax. The CBD content of all obtained samples was 
tracked using high-performance liquid chromatography (HPLC). Of 
the original hemp extract, the freezing method removed the only 
8wt%, accounting for the majority of the co-extracted heavy metals. 
First-pass WFMD drew 4wt.% of the original extracts, while in the 
second stage, less than 20wt.% was separated as wax. On the other 
hand, nearly one-half of the original feed was obtained as the final 
product with a CBD content of over 70wt.%. This accounts for the 
majority of the CBD available in the extracted crude oil. It can be 
concluded that with the reduction of WFMD pressure, CBD can be 
further concentrated. 
 
SUNDAY EVENING   Zoom Room 24 
Japanese Food: Ingredients & Culture 
 
7:00. Home brewing rice wine using the putative Aspergillus 
oryzae in Berkeley, California   Michael T. Cheng, 
michaeltcheng@gmail.com, James Hudson. Research and 
Development, Chevron Corp, Richmond, California   Sake is made 
by fermenting cooked rice and Aspergillus oryzae. It is different than 
brewing beer, where a malting stage is required, and the fermentation 
takes place with water extract of the malt. This is due mainly to the 
enhanced ability of Aspergillus oryzae to hydrolyze starch to glucose. 
Additionally, rice wine is made by fermenting the grain directly. In 
this report we will describe fermenting short grain rice, long grain 
rice, brown rice, mochi rice, as well as sprouted/malted brown rice, 
by using a product called Shanghai Yeast Ball. It is presumed to be 
mainly composed of Aspergillus oryzae. We will also report ethanol 
content of each as a function of brewing time. 
 
7:20. The culinary and medicinal uses of Brasenia schreberi or 
Junsai   Wallace H. Yokoyama1, wally.yokoyama@ars.usda.gov, 
Charles F. Shoemaker2, Hyunsook Kim3, James Pan1. (1) Healthy 
Processed Foods Research, USDA Agricultural Research Service, 
Albany, California (2) Dept. of Food Science and Technology, Univ. 
of California, Davis (3) Dept. of Human Ecology, Hanyang Univ., 
Seongdong-gu, Seoul, Korea (the Republic of)   Brasenia schreberi or 
watershield or junsai is a perennial water plant that is widely 
distributed in North America, the West Indies, northern South 
America, eastern Asia (China, Japan, Korea), Australia, the Indian 
Subcontinent, and parts of Africa. It is cultivated in Japan and China 
for use in pricey soups. In Hangzhou, China the West Lake 
Watershield Soup is famous throughout the country. In Japan Akita 
Precture is known for its Junsai ponds. Junsai also has medicinal 
properties. Its astringent leaves are crushed and used to cure boils and 
abcesses. The young leaves are coated with a mucilaginous 
polysaccharide coating composed mainly of galactose and alduronic 
acids. Viscous polysaccharides are known to have cholesterol 
reducing properties. We fed hamsters diets containing high fat and 
cholesterol supplemented with the mucilage. The junsai diet reduced 
total and LDL cholesterol, however, overall weight gain as greater 
compared to control animals. Despite the higher weight gain, total 
liver lipids and liver cholesterol were lower than control animals. 
 
7:40. You are what you eat   Lin Liu, linshu.liu@usda.gov. USDA, 
Eastern Regional Research Center, Wyndmoor, Pennsylvania  The 
proverb “you are what you eat” is used now as a slogan for 
promoting healthy diets and lifestyles; although it originally 
implicated the relation between food and a person’s emotional and 
physical states, when Anthelme Brillat-Savarin (1826) said, “Tell me 
what you eat and I will tell you what you are”. Indeed, food or diets 
have became an indicator of nationality and culture. Food is one of 
the dominate factors in building the physiological structure of human 
body, affecting on the formation and development of community, 



tribe, and ethnic group. Humankind is attracted to food by instinct, 
then by the demands of nutritional need, and finally from a spiritual 
connection that is a part of course forging individual and group’s 
emotional connections, hobbies, and values; and integrate with art, 
beliefs, behavior patterns, etc. as a shared culture. Japan has a unique 
culture. This presentation attempts to outline the role of Japanese 
food in Japanese culture. 

 
SUNDAY EVENING 7:00 – 9:00 PM 
World Congress Center Hall B4 
General Posters (and AGFD social reception) 
 
Assessment of bioavailability of glyphosate in Zea mays   Collins 
Awuah, collins.awuah.stu@uenr.edu.gh, Ismaila Emahi, Samuel 
Azibere. Dept. of Chemical Sciences, Univ. of Energy and Natural 
Resources, Sunyani, Bono Region, Ghana   Herbicides such as 
glyphosate that are applied on Zea mays (maize) farms could be 
absorbed by the crop, thereby causing contaminations and food 
poisoning. Since herbicides application is the cheapest and easiest 
form of weed control in most maize farms, farmers prefer this option, 
making it the commonest form of weed control in maize cultivation 
in Ghana. However, like all other herbicides, glyphosate pose a lot of 
health risks when ingested in certain amounts. It was hypothesized 
that in maize farms where glyphosate was applied, traces of the 
chemical or its fragmented residues could be found in the mature 
harvested maize; probably due to translocation from the soil into the 
plant, which contaminates the mature maize fruit. The goal of this 
research was therefore to investigate the bioavailability of glyphosate 
in the mature maize fruit. The glyphosate was applied on a portion of 
a maize farm according to the manufacturer's recommended protocol. 
On another portion of the farm, the chemical was applied as three-
fold excess of the recommended concentration. A control with no 
chemical application was also included. Soil samples were taken 
before and after application of the herbicide and analyzed for the 
presence of glyphosate via LC-MS. The results indicated that the 
portion with excess glyphosate application had the highest amount of 
glyphosate residues in the mature maize fruit with an amount of 0.56 
mg/Kg. The portion with recommend concentration of glyphosate 
application had a moderate amount of residue of 0.08 mg/Kg, and the 
portion with no glyphosate application was found to be below the 
lowest detection limit of <0.05 mg/Kg. It was therefore inferred that 
the higher the amount of glyphosate applied, the higher the 
bioavailability in the Zea mays fruit. 
 
Hop (Humulus lupulus) acid and metabolite profiles in craft 
brewing cultivars by HPLC and GC-MS analysis   Celina 
Paoletta1, celina.paoletta.18@cnu.edu, Dmitry V. Liskin1, Andrew 
Higgs1, Noah Wallace1, Felipe Leitao1, Abbie Brehm2, Brian 
Martin2, Ronald A. Quinlan1, ronald.quinlan@cnu.edu. (1) Molecular 
Biology and Chemistry, Christopher Newport Univ., Newport News, 
Virginia (2) Tradition Brewing, Newport News, Virginia   There are 
many chemical changes that take place during wort boiling, to 
include the oxidation of polyphenols, production of melanoidins via 
Maillard reactions, protein precipitation, enzyme inactivation, and 
isomerization of hop acids. Hops are one of the most important raw 
materials used in the production of beer as it is responsible for the 
bitter flavor and aroma of beer. The metabolites from hops also 
provide beer with other qualities like flavor stability, foam stability, 
microbial stability, color, and mouthfeel. During the wort boiling, the 
α-acids are isomerized to iso-α-acids. These products can lead to 
various ratios of the cis/trans-iso-α-acids, which can affect the 
kinetics of oxidative degradation as well as the bitter taste 
development in the final product. Environmental changes to the 
terroir can lead to alterations in the acid profiles of individual hop 
cultivars. Here we present our initial findings of acid and metabolite 
profiles from hops through the brewing process at a local craft 

brewery using high performance liquid chromatography (HPLC) and 
gas chromatography – mass spectrometry (GC-MS). The potential for 
the metabolites to affect the foam stability are also reported. 
 
Effect of metal ions on stability of vitamin C determined by 
HPLC   Jack Huang, jhongyh@g.clemson.edu, Feng Chen. Dept. of 
Food, Nutrition, Packaging Sciences, Clemson Univ. College of 
Agriculture Forestry and Life Sciences, Clemson, South Carolina   
Ascorbic acid, commonly known as Vitamin C (Vc), is ubiquitous in 
vegetables, fruits, and beverages, as well as in formulated 
nutraceuticals. However, Vc is unstable and subject to degradation 
under factors such as high temperature, UV light, moisture content, 
and metal ions. Metal elements can react with oxygen or hydrogen 
peroxide, generating hydroxyl radicals, which can further induce Vc 
degradation and adversely influence the food quality. Many food 
products, such as apple juice and orange juice, are rich of Vc, and 
also formulated with some metal ions, such as sodium, potassium, 
calcium, magnesium, etc. Therefore, stability of Vc in the juice might 
be affected by the existence of metal ions. In this context, the 
objective of this study was to investigate the effect of metal ions on 
the stability of Vc in model systems under room temperature (25°C) 
in darkness. With aid of HPLC analysis, stability (or degradation) of 
Vc mixed with different concentrations of metal ions was determined 
in the course of the treatment. In the chromatographic method, the 
mobile phase of the HPLC consisted of solvent A: 0.02% phosphoric 
acid in water and solvent B: acetonitrile. Starting with 90% of solvent 
A and 10% of solvent B, an isocratic elution was performed for 5 
minutes at a flow rate of 0.5 ml min-1, and 254 nm was chosen for 
detection of wavelength. After storage time of 24 hours, with 100 mg 
L-1 of metal ions (i.e., Na+

, K+, Ca2+, Mg2+) 100 % contents of VC 
were degraded to around 60% contents of VC. However, compared to 
the control group, the chloride salts of metal ions (i.e., Na+, K+, Ca2+, 
Mg2+) did not have significant effects on the degradation of Vc. After 
storage time of 1.75 hours, Vc with 50 mg L-1 of Cu2+ was fully 
degraded. After storage time of 24 hours, with 50 mg L-1 of Fe2+, 
100% contents of Vc were degraded to 3.3% contents of Vc. 
Therefore, Copper ion (Cu2+) and iron ion (Fe2+) significantly 
affected the VC stability compared to other metal ions (i.e., Na+, K+, 
Ca2+, Mg2+). 
 
Mineral content of municipal waters supplies used in craft 
brewing for the Hampton Roads area   Christopher Tawes1, 
christopher.tawes.14@cnu.edu, Jessica D. Cropley1, Andrew Higgs1, 
Dmitry V. Liskin1, Andy Rathmann2, Ronald A. Quinlan1. (1) 
Molecular Biology and Chemistry, Christopher Newport Univ., 
Newport News, Virginia (2) St. George's Brewing Co., Hampton, 
Virginia   Beer is a popular drink that has been around in some form 
for at least the past 5,000 years. Beer consists of roughly 93% water, 
so the quality of the water has a large impact on the final product. 
Minerals present in municipal water supplies, such as calcium, 
magnesium, manganese, potassium, sodium, copper, and iron have an 
impact on the flavor and brewing of the beer. Local breweries, such 
as Tradition Brewing Company, Oozlefinch Beers and Blending, and 
St. George Brewing Company in Hampton Roads, Virginia, use 
charcoal filters to prepare the tap water for the brewing process by 
removing large contaminants and organic molecules, but it is 
unknown if these types of filters affect mineral composition. Here we 
present our initial findings on the determination of filtration method 
on removal of any mineral components of the water and to identify 
mineral profile trends in the Hampton and Newport News areas. The 
results from this study will be used to help brewers fine tune mineral 
contents in their beers to improve taste, mouthfeel, reproducibility, 
and help attain desired beer styles. 
 
Rapid detection of earthworm small molecular peptide F-1 in 
cells by NU-1000- surface assisted laser desorption/ionization 



mass spectrometry   Wang Nan, echonnan@163.com. Fujian Univ. 
of Traditional Chinese Medicine, Fuzhou, China   Matrix-assisted 
laser desorption/ ionized mass spectrometry (MALDI-MS) is a newly 
minted softionized biomass spectrometry that has been developed 
over the lastfew years, has its own characteristics such ashigh 
sensitivity, high accuracy and high resolution.While MALDI-MS was 
mainly used for high-molecular-weightsubstances earlier, as 
technology advances, researchershave gradually turned their attention 
to the analysis oflow-molecular-weight substances. This 
paperpresents a new method of F1 determination by using MALDI 
onlow-molecular-compound earthworm small molecule peptide 
detetction. By using NU-1000 as the matrix of MALDI, and 
comparingthe resultwith using traditional MALDI matrix, author 
managed to detect the earthworm small molecule peptide without 
background interference. Based on the technique above, a new NU-
1000 surface-assisted laser desorption/ionization mass spectrometry 
(SALDI-MS) method for rapid detection of earthworm small 
molecule peptide F1 was devised. Since NU-1000 can obviate the 
interference of endogenous macromolecular substances in biological 
samples and it has a strongenrichment effect on F1, the proposed NU-
1000-SALDI-MS methodwas successfully appliedto thedetermination 
of F1 in complex blood samples. 
 
Efficiency of seeds' germination in pre-sowing irradiation by UV- 
light of different spectral composition   Mykola Marenych2, 
Anatoliy Semenov3, Tamara Sakhno3, Nikolay Barashkov1, 
nbarashk@hotmail.com. (1) Micro-Tracers, Inc, San Francisco, 
California (2) Poltava State Agrarian Academy, Poltava, Ukraine (3) 
Poltava Univ. of Economics and Trade, Poltava, Ukraine   One of the 
main tasks of the agricultural complex is to increase the quantity and 
quality of crop production. Great interest in stimulating growth and 
increasing the resistance of plants to external factors and increasing 
the productivity of agricultural crops is the pre-sowing processing of 
seeds of crops by UV radiation. The influence of UV-light with three 
different spectral regions C (200–280 nm), B (280–320 nm) and A 
(320–400 nm) of irradiation on the biological processes in seeds has 
been investigated. In series of laboratory experiments it has been 
shown that UV irradiation positively affects germination energy and 
germination capacity. Particularly, it has been demonstrated that UV-
light with a dose of 120 J/m2 increases the germination energy and 
germination capacity by 23–31 % and by 14–25 % (depending on the 
chosen spectral region), compared to control samples. 
 
TG-FTIR spectroscopic characterization of glanded and 
glandless cottonseed kernels   Zhongqi He1, zhongqi.he@usda.gov, 
Sunghyun Nam2. (1) Southern Regional Research Center, USDA-
ARS, New Orleans, Louisiana (2) Southern Regional Research 
Center, USDA-ARS, New Orleans, Louisiana   There are numerous 
small intercellular pigment glands in common cottonseed. With the 
toxic complex yellowish polyphenol “gossypol” in the glands, these 
cottonseed and products are labeled “glanded” (Gd) ones. Research 
efforts have been made to produce a new type of “glandless” (Gl) 
cottonseed in which there is only trace gossypol content present. The 
new Gl cottonseed raises the potential for agro-food application of 
cottonseed for human consumption. For better understanding of the 
physicochemical properties of the two types of cottonseed, in this 
work, thermogravimetric analysis coupled with Fourier Transform 
Infrared spectroscopy (TG-FTIR) was applied to evaluate the 
thermostability of Gd and Gl cottonseed kernels. With the increasing 
TG temperatures from 100 to 400 oC, the twin peaks around 2930 cm-

1 (aliphatic CH2 of hydrophobic components) both Gd and Gl samples 
become more apparent, indicating the relative higher oil content after 
more volatile components decomposed first. In addition, strong twin 
peaks between 2300-2400 cm-1 (CO2) with relatively stronger peak at 
2960 cm-1 were observed in Gd sample. The TG-FTIR spectra of the 
residual fractions of Gd and Gl after sequential hexane (removing 

nonpolar components) and 80% ethanol (removing polar 
components) extraction were similar each other. Those observations 
indicated that gossypol and other extractable components contributed 
to the differences in the TG-FTIR spectral features between the two 
types of cottonseeds. Detail analysis of these spectral data is under 
way. Results from this work will increase our understanding of the 
functional and physicochemical properties of the two types of 
cottonseed products. 
 
Physicochemical characteristics of goat meat as influenced by 
phytochemical tannin containing peanut skin   Jung Hoon Lee1, 
leej@fvsu.edu, Byeng Ryel Min2. (1) Agricultural Research Station, 
Fort Valley State Univ., Georgia (2) Agricultural Research Station, 
Tuskegee Univ., Alabama   Even though peanut (Arachis hypogaea) 
skin (PS) contains a high amount of condensed tannins, it has been 
recognized as an economical source of nutrients for goats. Yet its 
effect on the quality characteristics of goat meat (chevon) has not 
been properly revealed. This study was conducted to determine the 
physicochemical characteristics of chevon from meat goats 
supplemented with different concentrations of PS in their diets. 
Twenty-one Kiko crossbred male goats (BW = 38.6 ± 2.7 kg) were 
divided into three groups, and randomly assigned to one of three 
diets: 0% PS [30% alfalfa pellet (AP, control)], 15% PS (15% AP + 
15% PS), and 30% PS (0% AP + 30% PS), with the remainder of 
each diet made up of 70% grain mixed basal diet. After 45 d feeding 
trial, goats were slaughtered using USDA standard procedures. After 
24 h cooler storage (2°C), longissimus muscle (LM) pH was 
measured from individual carcasses and each carcass was fabricated 
to obtained 2.5-cm thick loin chops for meat quality analysis. Chops 
from goats fed 15% PS had lower (P < 0.05) CIE a* (redness) values 
than those from goats fed either control (0 % PS) or 30% PS diet. No 
significant differences were found in the proximate composition of 
the LM from goats fed three experimental diets. Compared with goats 
fed 30%-PS, goats fed either control or 15%-PS diet had higher (P < 
0.05) cooking losses (13.0 vs 20.2 and 19.8 ± 1.87 %, respectively) in 
cooked loin chops; however, there were no significant differences 
found in the shear values of cooked chops. Total lipids from each LM 
sample were extracted by the chloroform (0.013% BHT)-methanol 
method. Extracted lipids were prepared for the fatty acid methyl 
esters (FAME) and then analyzed by gas chromatography. Palmitic 
(C16:0), stearic (C18:0), oleic (C18:1n9), and linoleic (C18:2n6) 
acids were major four fatty acids (86.3 to 87.4% of total fatty acid) in 
the intramuscular fats (LM) from goats supplemented with three 
different levels of PS in their diets. No significant differences were 
found in those major fatty acids of the LM from goats fed the 
different levels of PS. However, compared with goats fed control diet 
(0% PS), goats fed 30%-PS had higher (P < 0.05) concentrations of 
alpha-linolenic acid (C18:3n3) in LM. The results indicated that a 
diet containing higher amounts of phytochemical tannins from PS 
might not change the quality parameters and major fatty acids of goat 
meat, but might increase the deposition of omega-3 fatty acids. 
 
Evaluation of rapid wort color method for darker malts   Nick O. 
Flynn, nflynn@wtamu.edu. Chemistry/Physics, West Texas A&M 
Univ., Canyon, Texas   The rapid wort color method is an American 
Society of Brewing Chemists (ASBC) method used to evaluate the 
color contribution of malts to beer color measured as the Standard 
Reference Method (SRM). SRM is important to brewers as it helps 
them predict the relative color of beer that they manufacture and 
evaluate how close the final product color is to the style of beer being 
produced. This method involves the heating of a solution of malt and 
deionized water followed by filtration and analysis of the resulting 
solution on a spectrophotometer. When the method is applied as 
written to darker malts there is a significant amount of residue left in 
the primary filter. This study evaluated the application of this method 
in regard to residue contribution to color, potential method 



modification and effect of filtration on solution parameters. Results 
and recommendations for method modification will be discussed. 
 
Fisetin reduces fat accumulation in Caenorhabditis elegans   Sida 
Li, sidali@umass.edu, Nikolas Rodriguez, Yeonhwa Park. Food 
Science, Univ. of Massachusetts, Amherst   Fisetin, 3,3',4',7-
tetrahydroxyflavone, is a yellow pigmented flavanol, a subclass of 
flavonoids found in several plant sources, such as strawberries, 
cucumber, peach, and honey locust. Previously, bioactivities of 
fisetin including anti-cancer, anti-aging, anti-inflammatory, are 
reported. In addition, there are limited reports that fisetin reduces 
adipocyte cell size as well as reduced body weight and adipose tissue 
weights from high fat-diet fed rodents. However, the in-depth study 
of fisetin’s effects on lipid mechanism is still needed. Thus, we 
determined the effect of fisetin on fat metabolism and its underlying 
mechanisms using Caenorhabditis elegans  (C. elegans) as a model 
system. C. elegans is a eukaryotic, multi-organ nematode that can be 
easily maintained in the laboratory with non-pathogenic bacterial 
Escherichia coli OP50 as a food source. With 65% homology with 
human disease related genes, C. elegans is used as in vivo model in 
many areas of life science, including lipid metabolism. Treatment of 
fisetin, at 100 µM and 200 µM, significantly decreased the 
triglyceride levels in wild-type C. elegans by 22% (p = 0.0004) and 
39% (p < 0.0001), respectively. Fisetin had no significant effects on 
pumping rate (a marker of food intake) or locomotive activity (a 
marker of energy expenditure). Next, we tested fisetin in various 
mutants with key genes for lipid metabolisms to determine the target 
of fisetin on lipid metabolism. Among them, fisetin treatments failed 
to reduce fat accumulation in tub-1 null mutant (the homolog of 
human TUB bipartite transcription factor and TUB like protein 3), 
suggesting the genetic requirements of tub-1 in fisetin’s fat reduction 
effects. These results suggest that fisetin reduces fat accumulation via 
tub-1 dependent mechanisms in C. elegans. 
 
Kahweol, a coffee diterpene, increases lifespan of Caenorhabditis 
elegans   Junhyo Cho, junhyocho@umass.edu, Yeonhwa Park. Food 
Science, Univ. of Massachusetts, Amherst   Coffee is one of most 
consumed beverages with many health benefits. However, its role in 
aging is less studied. Previously, it was reported that kahweol, a 
diterpene found in coffee, reduces body fat accumulation 
Caenorhabditis elegans, which was in part daf-16 dependent 
mechanism. daf-16 is the homolog of Forkhead box O transcription 
factor and is the major downstream target of insulin/insulin-like 
growth factor-1 signaling pathway. It is well known that daf-16 play 
significant role in lifespan, thus, we investigated if kahweol can 
modulate lifespan using C. elegans as a model system. C. elegans is a 
eukaryotic, multi-organ nematode with about 3 weeks of lifespan at 
20°C. It can be easily maintained in the lab with non-pathogenic 
bacterial E. coli OP50 as a food source. With 65% homology with 
human disease related genes, C. elegans is used as in vivo model in 
many areas of life science, particularly in aging study. Treatment of 
kahweol at 25 mM significantly increased lifespan of C. elegans; 
22% increase in average lifespan and 30% increase in median 
lifespan, both at p<0.0001. Kahweol had no significant effect on 
lifespan on daf-16 null mutant, suggesting that daf-16 play a major 
role for kahweols’ lifespan extension. These findings suggest that 
kahweol has the potential as an anti-aging bioactive compound. 
 
Analysis of α-dicarbonyl compounds and 4-methylimidazole in 
coffee made with various roasting and brewing conditions   
Kwang G. Lee, kwglee@dongguk.edu, Sungmin Hyung, Hyunbeen 
Park. Food Science and Biotechnology, Dongguk Univ., Jung-gu, 
Seoul, Korea (the Republic of)   In this study, we analyzed the 4-
methylimidazole (4-MI) and α-dicarbonyl compounds (α-DC), 
including glyoxal, methylglyoxal (MGO), and diacetyl (DA), formed 
in coffee made using various roasting and brewing methods. In 72 

espresso coffee samples made using Coffea arabica from Brazil and 
Ethiopia and C. robusta from India and Vietnam, the levels of total α-
DC and 4-MI ranged from 10.3 to 90.4 ng/mL and 11.7 to 135.9 
ng/mL, respectively. The level of α-DC was higher in C. arabica 
(60.4 µg/mL) than in C. robusta (32.1 µg/mL). C. robusta (67.5 
µg/mL) had higher levels of 4-MI than C. arabica (60.0 µg/mL). As 
roasting temperature and time increased, the levels of MGO, DA, and 
4-MI significantly increased (p < 0.05). In the espresso method, using 
smaller coffee bean particles led to significantly higher 
concentrations of α-DC and 4-MI (p < 0.05). In the cold brew 
method, the highest concentrations of α-DC and 4-MI were found 
with the largest coffee bean particles (p < 0.05). 
 
Improvement of the Robusta coffee aroma by adding L-leucine 
powder on the green coffee beans   Kwang G. Lee, 
kwglee@dongguk.edu, Ara Cho, Jooyeon Park. Food Science and 
Biotechnology, Dongguk Univ., Jung-gu, Seoul, Korea (the Republic 
of)   In this study, L-leucine powder (LP) was added on the Robusta 
green beans in two ways to reduce the bitter aroma (phenols, pyrroles 
and pyrazines). In the method I, green coffee beans (Coffea robusta 
produced in Vietnam) were soaked in filtered water for 1 min, and 
then mixed LP (0.1, 0.5, 1, 2 and 3% (w/w)). According to the 
method II, green coffee beans were sprayed with filtered water and 
mixed with LP (1 and 3% (w/w)). All green beans were roasted at 
240°C for 15 min and extracted using espresso machine. Volatile 
compounds were analyzed by solid phase microextraction (SPME)-
GC-MSD. The selected 30 volatile compounds including 6 pyrroles, 
8 pyrazines, 3 phenols, 9 furans, 2 ketones and 2 aldehydes were 
analyzed. In 15 coffee samples, levels of total volatile compounds 
(peak area ratio of total aroma compounds and internal standard) 
were ranged from 8.908 (M1-1 sample) to 15.469 (non-treated 
Robusta coffee: NTR). The sum of bitter volatiles (phenols, pyrroles 
and pyrazines) in M1-5 sample (3% LP, dried at 50 °C for 15 min) 
were lower than that of NTR by 24.6% (p<0.05). The sum of bitter 
volatiles in M2-1 sample (1% LP, dried at 50 °C for 15 min) were 
lower than that of NTR by 38.07% (p<0.05). In particular, the levels 
of pyrroles and pyrazines in M2-1 sample lower than those of NTR 
by 49.1 and 49.5%, respectively (p<0.05). A M2-7 sample (3% LP, 
dried at 70 °C for 15 min) has 43% lower levels of pyrazines and 
18.4% lower levels of bitter aroma than those of NTR. Robusta 
coffee prepared with LP has lower bitter aroma than Robusta coffee 
and, especially, M1-5, M2-1 and M2-7 have the lowest bitter 
volatiles among Robusta coffee prepared by LP. 
Assessing the role of Molecular Synthons that alters 1,3:2,4 
Dibenzylidene Sorbitol Self-Assembled Fibrillar Networks’ 
Molecular Alignment   Pedram Nasr1, pnasr@uoguelph.ca, Maria G. 
Corradini1,2, Stuart T. Reed3, Scott G. Rosendahl3, France-Isabelle 
Auzanneau4, Michael A. Rogers1. (1) Dept. of Food Science, Univ. of 
Guelph, Ontario, Canada (2) Arrell Food Inst., Univ. of Guelph, 
Ontario, Canada (3) Canadian Light Source Inc, Saskatoon, 
Saskatchewan, Canada (4) Dept. of Chemistry, Univ. of Guelph, 
Ontario, Canada   This study explains the principal aspects of why 
the classic gelator 1:3,2:4-dibenzylidene sorbitol (DBS) and five of 
its analogs do or do not form gels in 23 different organic solvents. 
The most important factors influencing the gelation ability include, 
but are not limited to, H-bonding by its primary and secondary 
hydroxyl groups. Chemical modification of DBS in this study shows 
how hydrogen bonding at different positions could alter the Hansen 
Solubility Parameters (HSP) attributed to gelation. While each 
hydroxyl group assists gelation, removal of either affects gelation 
ability. It alters the location of dichroic absorbance differences 
parallel and perpendicular to the axes of fibers constituting the 
SAFiNs. Solvent type had a significant effect on the microstructure 
of the gels and provided intriguing insights. For 5-deoxy-DBS, for 
example, in toluene, removing the secondary hydroxyl led to highly 
branched nanofibers; elimination of the primary hydroxyl group 



produced long and thin fibers. Plotting the gelation results of HSPs 
and modifications of the individual molecular synthons provides 
valuable insights to understand self-assembly mechanisms. 
 
MONDAY MORNING   Zoom Room 24 
Chemistry, Health Benefits, & Future Prospect of Kimchi as 
Korean Health-promoting Fermented Vegetables 
 
10:35. Beyond the cabbage: The chemistry, history, culture, and 
status of the Korean superfood Kimchi in the global food market.   
Youngmok Kim1, youngmok.kim@finlays.net, Jungeun Cho2. (1) 
Group technical, James Finlay Ltd, Lincoln, Rhode Island, US (2) 
World Inst. of Kimchi, Gwangju, Korea (the Republic of)   As a 
living history, Kimchi is a globally well-known Korean traditional 
food, which name simply means fermented vegetables in Korean. 
Kimchi is the most popular Korean dish (mostly as a side dish or 
main ingredients of numerous Korean cuisines) that consisted of 
Baechu (Korean cabbage), pickled vegetables, spices, and seasonings 
including chili powder, scallions, garlic, and ginger. Kimchi has 
evolutionized from simply fermented cabbage to the product 
completed by combining various spices, flavors, and regional and 
individual characteristics. Kimchi has some similarities with other 
Asian fermented foods such as Pao Cai in China, and Kimuchi in 
Japan, however, they are clearly distinguished from each other. The 
history, chemistry, and the cooking process will be provided in the 
presentation explaining why they are different. Kimchi is also well-
known for its health benefits as a probiotic lactic-acid bacteria 
fermented vegetable food. Since it is a fermented food, it boasts 
numerous probiotics, which are the healthy microorganisms that are 
directly associated with various health benefits including improved 
digestion, better immunity, and potential weight loss effect. Kimchi is 
also effective in lowering cholesterol and reducing insulin resistance. 
According to a recent clinical trial, a higher intake of Kimchi resulted 
in lowering blood sugar, blood cholesterol, and LDL cholesterol. 
Other health benefits from consuming Kimchi include antioxidative 
and antiaging, antimutagenic, anticancer, and antiobesity. In this 
presentation, we will review the rich history of Kimchi in Korea and 
its globalization, differences between Kimchi and Chines pao cai 
based on chemistry, processing, history and regulation, chemistry and 
health benefits, unique Kimchi culture, and current and future 
prospect of Kimchi. 
 
10:50. Kimchi and its health functionality   Kun-Young Park1, 
kunypark@cha.ac.kr, Geun-Hye Hong1, Eui-Seong Park2, Ting Yu1. 
(1) CHA Univ., Seongnam, Gyeonggi-do, Korea (the Republic of) (2) 
Yonsei Univ., Seodaemun-gu, Seoul, Korea (the Republic of)   
Kimchi is a traditional Korean vegetable probiotic food. The main 
ingredients are cruciferous vegetables (bachu cabbage and radish) 
and subingredients are red pepper powder, garlic, ginger, green 
onions, fermented fishes, etc. The use of high quality ingredients and 
predominant lactic acid bacteria (LAB) – whether it be ambient 
bacteria or adding starters, low temperature and facultative anaerobic 
condition for the fermentation are important factors for preparing 
kimchi with better taste and functionality. The predominant LAB 
genus   are Leuconostoc, Lactobacillus and Weissella in kimchi 
fermentation. The representative specices are Leu. mesenteroides, 
Leu. citrium, Lab. plantarum, Lab. sakei and Wei. koreensis. The 
biochemical changes of kimchi are enhanced by the predominant 
LAB, quality and amount of ingredients, fermentation conditions, etc. 
Fermentation metabolites from ingredients and action of LAB and 
their combined effects produce the kimchi taste, quality and 
functionality. Kimchi, especially optimally fermented kimchi, has 
various health benefits such as control of colon health, antioxidation, 
antiaging, cancer prevention and antiobesity effects, control of 
dyslipidemia and metabolic syndrome, even prevention of Corona 
virus infection, etc due to presence of LAB, and various 

nutraceuticals and metabolites. The LAB contents significantly 
increase up to 109 CFUs/mL or g after the fermentation. The kimchi 
LAB are good probiotics, exhibiting antimicrobial activity, and 
antimutagenic and anticancer, immunomodulatory, anti-
inflammatory, antiobesity, and cholesterol and lipid lowering effects. 
Thus kimchi ingredients, LAB, fermentation, and metabolites are 
important factors that modulate various functionalities. Kimchi can 
also be developed as custom-made foods for different needs, race, 
age-adjusted kimchi and specific disease prevention such as cancer, 
obesity, allergy, etc. by changing the ingredients, LAB starters, and 
other fermentation conditions. Helath functionality of kimchi, based 
upon our research and that of other, includes anticancer, antiobesity, 
anticonstipation, colorectal health promotion, probiotics properties, 
cholesterol reduction, fibrolytic effect, antioxidative and antiaging 
properties, brain health promotion, immune promotion, and skin 
health promotion. We will introduce the method of kimchi 
manufacture, fermentation, health functionality of kimchi and the 
probiotic properties of its LAB. 
 
11:05. Immunomodulatory properties of probiotics isolated from 
kimchi   Min-Sung Kwon, mskwon@wikim.re.kr, Hyo Kyeong Park, 
Hak-Jong Choi. Microbiology and Functionality Research Group, 
World Inst. of Kimchi, Gwangju, Korea (the Republic of)   Probiotics 
are living microorganisms that can exert diverse health benefits on 
the host through interacting with host-driven immune responses. The 
immunomodulatory effects on host immune systems is quite different 
depending on probiotic strains. Besides, many recent studies have 
reported that certain probiotic strains or multi-strain mixtures have 
potent immunomodulatory capacity in diverse immune-related 
disorders including autoimmune and allergic diseases. Here we 
evaluated the immunomodulatory properties and their underlying 
mechanisms of two different probiotic strains, Leuconostoc citreum 
LC and Lactobacillus sakei LS, isolated from Kimchi. We first 
conducted several in vitro assays and found that they have 
modulatory activities both on innate and adaptive immunity. Then, 
ameliorating effects of probiotics on immune disorders were 
evaluated in animal models of rheumatoid arthritis (RA) and atopic 
dermatitis (AD). Oral administration of Leu. citreum LC lowered the 
incidence of arthritis, attenuated symptom severity, and inhibited RA 
progression in the mice. Leu. citreum LC decreased serum levels of 
collagen-specific IgG and IgG2a, and reduced the collagen-specific 
Th17 immune response by enhancing the proportion and function of 
regulatory T cells in spleen. Next, we found that oral administration 
of L. sakei LS significantly reduced AD-like skin lesions and serum 
immunoglobulin E and IL-4 levels while decreasing the number of 
CD4+ T cells and B cells and the levels of Th2 cytokines (IL-4, IL-5, 
and IL-13) in peripheral lymph nodes and enhancing Treg 
differentiation and IL-10 secretion in mesenteric lymph nodes. 
Additionally, L. sakei LS modulated gut microbiome profiles that 
were altered in AD mice, which showed changes of microbiota 
proportion correlated with Treg-related responses may contribute to 
the alleviation of AD responses. Together, these results suggest that 
beneficial effects of probiotic strains from kimchi on host health may 
be attributed to their direct and indirect immunoregularoty properties 
and thereby influence the host immune responses with potential 
application for disease prevention and treatment. 
 
11:20. Oral intake of kimchi alleviates obesity-induced 
neuroinflammation via modulation of gut microbiota   Namhee 
Kim1, nhkim@wikim.re.kr, Jieun Lee2, Youngseo Jang1, Min-Sung 
Kwon1, Young Jun Oh1, Hak-Jong Choi1. (1) Microbiology and 
Functionality Research Group, World Inst. of Kimchi, Gwangju, 
Korea (the Republic of) (2) SME Service Dept., World Inst. of 
Kimchi, Gwangju, Korea (the Republic of)   A high-fat diet (HFD) 
induces low-grade chronic inflammation throughout the body 
including the hypothalamus, a key brain region involved in the 



control of satiety and energy expenditure in central nervous system 
(CNS). Kimchi is a traditional fermented Korean food that has been 
recognized as a healthy food. In this study, we evaluated its ability to 
suppress the obesity-induced central inflammation in mice fed a high-
fat diet. Male C57BL/6 mice were fed an HFD or HFD with fresh 
kimchi (pH 5.2~5.8) or ripened kimchi (pH 4.0~4.3). Oral 
administration of kimchi significantly reduced the body weight and 
fat mass gain, and levels of leptin in serum. Furthermore, kimchi 
diminished the HFD-induced activation of astrocyte and microglial 
cell populations (reactive gliosis, a hallmark of CNS injury and 
inflammation) in hypothalamus region. IgG accumulation assay 
showed that oral administration of kimchi diminished HFD-induced 
breakage of the blood brain barrier (BBB) by upregulating the 
expression of tight junction molecules in cerebrovascular endothelial 
cells. In addition, kimchi modulated gut microbiome profiles which 
showed an increase in the abundance of Akkermansia muciniphila. 
Moreover, kimchi improves acetate level and BBB integrity in germ-
free mice colonized with Akkermansia muciniphila. These results 
suggest that kimchi may have beneficial effects for the prevention 
and amelioration of central inflammation associated with obesity by 
changing gut microbiota composition and SCFA production. 
 
11:45. Improvement effect of kimchi and kimchi active 
components on ER stress-induced non-alcoholic fatty liver 
disease via AMPK activation   Ye-Rang Yun, 
yunyerang@wikim.re.kr. Industrial Technology Research Group, 
World Inst. of Kimchi, Gwangju, Korea (the Republic of)   Health 
functionalities of kimchi have been extensively demonstrated and 
well-known to originate from active component from kimchi as well 
as kimchi itself. Non-alcoholic fatty liver disease (NAFLD) is a kind 
of fatty liver disease and occurs without alcohol or drug intake by 
obesity, diabetes, and hypertension. Endoplasmic reticulum (ER) 
stress also causes several diseases, including obesity, diabetes, and 
NAFLD. Various attempts have been demonstrated using food source 
to prevent ER stress-induced NAFLD. Herein, our study aimed to 
investigate the effect of kimchi active components and kimchi itself 
in NAFLD. Therefore, we investigated the effect of kimchi activie 
components and kimchi in ER-stress-induced HepG2 cells and its 
related-mechanism. To induce ER stress, tunicamycin (TM) or 
palmitic acid (PA) was treated in hepG2 cells. Cell viability, 
intracellular triglyceride (TG) content, and ER stress, inflammation, 
and lipogenesis-related genes level were measured. In addition, the 
mechanism study on hepatic fat accumulation was performed. Firstly, 
alliin, capsaicin, and gingerol significantly decreased ER stress, 
inflammation, lipogenesis genes expression, and intracellular TG 
content in TM- or PA-induced hepG2 cells with low cytotoxicity 
(p<0.05). In mechanism results, alliin, capsaicin, and gingerol 
significantly inhibited LXR agonist (T0901317)-induced lipogenesis 
and promoted AMP-activated protein kinase (AMPK) agonist 
(AICAR)-induced AMPK activation (p<0.05). Secondly, kimchi also 
significantly reduced ER stress, inflammation, lipogenesis genes 
expression, and intracellular TG content in TM- or PA-induced 
hepG2 cells with low cytotoxicity (p<0.05). In consistent with kimchi 
active component results, kimchi is significantly inhibited T0901317-
induced lipogenesis and promoted AICAR-induced AMPK activation 
(p<0.05). Taken all together, kimchi have powerful potential to 
prevent NAFLD by inhibition of hepatic lipogenesis by regulating 
AMPK activation. To confirm this study, improvement effect of 
kimchi and kimchi active component in ER stress-induced animal 
model will conduct in further study. 
 
12:00. Therapeutic effect of lactic acid bacteria isolated from 
kimchi in a mouse tumor model   Misun Yun, 
misun.yun@wikim.re.kr, Hee Eun Jo, Hyo Kyeong Park, Hak-Jong 
Choi. Microbiology and Functionality Research Group, World Inst. 
of Kimchi, Gwangju, Korea (the Republic of)   The use of microbes 

has contributed significantly to the recent advances in 
immunotherapy for cancer. Accumulation of cancer-specific 
microbes in tumor tissue provides unique possibilities to come up 
with novel cancer therapy. Moreover, some studies suggested that 
probiotic bacteria are essential components in successful cancer 
immunotherapy due to their influence on immunomodulation. 
Probiotics existed naturally in our body in addition to fermented 
foods and supplements are generally considered to provide health 
advantages. Recently, we observed that lactic acid bacteria, 
probiotics isolated from kimchi (Kimchi-LAB), have a potential to 
target and clear cancers grafted in mouse models. To examine anti-
cancer effect of Kimchi-LAB, CT26-bearing mouse were injected 
with the Kimchi-LAB and distribution of immune cells as well as 
bacteria were explored in the tumor tissue and other major organs. 
Kimchi-LAB accumulated preferentially within tumors in 1 h post-
injection and persisted while immune cells infiltrated into tumor 
tissue, and that resulted in an inhibition of tumor growth and 
extension of animal survivals. This finding would lead to establishing 
a new strategy to enhance efficacy of bacteria-mediated cancer 
immunotherapy although further study is needed to clarify the 
underlying mechanism. 
 
12:15. Kimchi: A candidate for the partial control of COVID-19 
symptoms   Jean J. Bousquet, fabienne.portejoie@gmail.com. 
Macvia France, Montpellier, France   When comparing COVID-19 
death rates, large differences exist between and within countries. 
Death rates are low in Eastern and Southern Asia and in Sub-Saharan 
Africa (except South Africa) and diet may be one of the reasons. 
Many (but not all) low death rate countries have a common feature of 
eating substantial quantities of fermented vegetables such as cabbage 
and, in some continents, spices. A common denominator in COVID-
19 symptoms appears to be oxidative stress. Many foods contain 
antioxidant properties, and numerous mechanisms may be involved. 
The activation of Nrf2 (nuclear factor (erythroid-derived 2)-like 2) 
may be extremely significant. However, TRP (Transient Receptor 
Potential) desensitization by spices has been suggested in proof-of-
concept studies in 11 clinical cases. A series of cough-induced 
challenges were carried out in one COVID-19 patient. Curcuma and 
black pepper, ginger or green tea (TRPA1: Transient Receptor 
Potential ankyrin 1 agonists) improved cough in less than 2 minutes. 
In the same patient, low-dose capsaicin capsules induced the same 
effect, suggesting a TRPV1 (Transient Receptor Potential vanillin 1) 
desensitization. These results cannot be taken as formal evidence but 
they have contributed to developing a proof-of-concept for the 
hypothesis that there is a synergy between Nrf2 and TRPA1/V1 that 
is beneficial for some COVID-19 symptoms. Kimchi, a traditional 
Korean fermented food, is unique as it contains probiotics, prebiotics 
(dietary fiber) and postbiotics (fermented metabolites). Kimchi is 
usually prepared using cabbage (containing glucoraphanin and other 
isothiocyanates, precursors of sulforaphane, the most active natural 
activator of Nrf2) and/or radish (Nrf2), garlic, red pepper, ginger and 
other spices (TRPA1/V1). Fermentation by lactic acid bacilli 
increases the health benefits of Kimchi (Nrf2). Thus, Kimchi appears 
to be a prototype for the control of COVID-19 symptoms. Kimchi 
and other fermented vegetables and spices largely eaten in Asia may 
partly explain the low prevalence of severe COVID-19 in these 
countries. Before any conclusion can be drawn and Nrf2-TRPA1-
TRPV1 foods recommended for COVID-19, these data warrant 
confirmation. 
 
MONDAY AFTERNOON   Zoom Room 24 
Analytical Methods for Health Beneficial Bioactive Components 
& Hazards in the Ethnic Foods 
 
2:20. In vitro models for the identification of plant constituents 
helping to control food intake   Veronika Somoza1,2,3, 



veronika.somoza@univie.ac.at, Barbara Lieder3. (1) Leibniz Inst. for 
Food Systems Biology at the Technical Univ. of Munich, Freising, 
Germany (2) Chair of Nutritional Systems Biology, School of Life 
Sciences, Technical Univ. of Munich, Freising, Germany (3) Dept. of 
Physiological Chemistry, Faculty of Chemistry, Univ. of Vienna, 
Austria   Flavor compounds are important indicators of food quality: 
they not only determine the sensory and technological properties of 
food, but also serve as indicators of its spoilage and effects on our 
health. Health effects are discussed above all for plants like herbs and 
spices. However, identification of biologically active constituents and 
verification of their effect size, considering dietary intakes and 
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 vitro, all processes 
of absorption, transport, metabolic conversion, excretion, and 
toxicological aspects should be considered. A combination of cell 
culture studies keeping many of these factors in mind, and addressing 
mechanisms involved in the health outcome may provide adequate 
data to justify human intervention studies for the proof of effect. Here 
we present results of a 7-year research program aimed at establishing 
in vitro cell culture models to reveal mechanistic data that support the 
initiation of human intervention studies for demonstrating the 
satiating or appetite stimulating effects of flavor-active plant 
constituents. With this approach, we identified nonivamide, a less 
pungent capsaicin analogue present in chili pepper, as well as 
cinnamylisobutyrate, a cinnamon constituent, as satiating aroma 
compounds (1-3), whereas homoeriodictyol, a bitter-masking 
compound from Eriodictyon californicum, was identified as appetite 
stimulant (4). For bitter-tasting food constituents, i.e. the amino acid 
L-arginine, an appetite-reducing effect was demonstrated (5), very 
likely mediated by bitter taste sensing chemoreceptors localized in 
the oral cavity and stomach (6). The work presented here provides a 
review of cell models suitable for the identification of satiating and/or 
appetite stimulating plant constituents, in particular of flavor-active 
compounds which might help to maintain a healthy body weight. 
 
2:35. Reduction of furan in Korean instant noodle using various 
frying and drying conditions   Kwang G. Lee, 
kwglee@dongguk.edu, Hye-Yeon Lee. Food Science and 
Biotechnology, Dongguk Univ., Jung-gu, Seoul, Korea (the Republic 
of)   In this study, furan analysis was conducted in instant noodles 
under various frying and drying process. The instant fried noodles 
were manufactured under 5 different time conditions (30 - 150 sec). 
Levels of furan in noodles were detected from 4.26 to 41.8 ng/g. The 
instant dried noodles were manufactured under 4 different 
temperature conditions (80 – 110 C). Levels of furan in instant dried 
noodle were detected from 3.99 to 4.11 ng/g. The results showed that 
the frying processing led to the formation of furan in noodle after 
steaming processing. Black bean paste is the main ingredient of black 
bean sauce, which had the highest furan content among instant 
noodles. Therefore, a furan analysis was conducted according to the 
stir-fried conditions of black bean paste. The experiments were 
conducted with 6 different temperature (100 – 275 C) and 6 different 
time (2.5 - 15 min). Levels of furan in black bean paste were detected 
from 16.5 to 2484 ng/g. The content of furan has increased with 
higher the stir-frying temperature and longer the stir-frying time of 
black bean paste (p<0.05). This experiment would be help reduce the 
furan in instant noodle. 
 
2:50. Effect of food on orally-ingested titanium dioxide and zinc 
oxide nanoparticle behaviors in simulated digestive tract   Pengfei 
Zhou, 1135199521@qq.com. Nanjing Univ., Jiangsu, China   
Nanomaterials have been widely utilized in human daily life. The 
interaction between nanoparticles (NPs) and food matrices through 
oral ingestion is important for fate and potential toxicity of NPs. In 
this study, the interaction between NPs (i.e., titanium dioxide (TiO2) 

and zinc oxide (ZnO)) and food matrices (namely sucrose, protein 
powder, and corn oil) was investigated by use of an in vitro 
physiological model. Measurement using asymmetrical flow field-
flow fractionation (AF4) showed that particle size of TiO2 NPs in 
saliva fluid decreased from 102 ± 6.21 nm (control) to 69.2 ± 6.90 
and 81.9 ± 4.30 nm in protein powder and corn oil. Similar trend was 
also observed for ZnO. Compared with gastric fluid, micelles formed 
by corn oil in intestinal fluid further dispersed NPs, as indicated by 
approximately 11.1% and 13.2% decrease in particle size of TiO2 
and ZnO NPs, respectively. Characterization of TEM, FTIR and 
AFM showed that a layer of biological corona was attached on 
surface of NPs in protein and oil. The XPS demonstrated that oil 
bound with NPs through forming covalent bonds, while protein 
bound with NPs through van der Waals force and electrostatic force 
for TiO2 and ZnO NPs, respectively. The result here demonstrated 
the importance of considering food effect when investigating the 
morphology and behavior of NPs after oral ingestion. This 
understanding was valuable in assessment of environmental fate and 
biological effects of NPs. 
 
3:15. Quantitation of odorants in Chardonnay Marc   Melissa 
Dein, Andrew Moore, John P. Munafo, jmunafo@utk.edu. Food 
Science, Univ. of Tennessee, Knoxville   Chardonnay marc is the 
main by-product in the production of the juice that is fermented into 
chardonnay wine. The marc is comprised of grape skins, seeds, and 
stems. Initiatives to reduce waste and discover alternative uses of 
wine by-products have led to the discovery that chardonnay marc 
contains an abundance of health promoting molecules. Scientific 
investigations have shown that grape marc has potential to benefit 
human health, including improvements in cardiovascular health, 
gastrointestinal health via modulation of the microbiome, and 
modulation of inflammatory response. In addition to the health 
benefits, chardonnay marc has recently gained popularity as a new 
superfood ingredient with a pleasant flavor that consumers enjoy. As 
a follow-up to a previous study from our lab, 13 odorants that were 
identified in dried grape skin clusters, manually separated from 
WellVine chardonnay marc, were quantitated by stable isotope 
dilution assays (SIDA) and odor activity values were calculated. 
Odorants with OAVs > 1 included the 3-methylnonane-2,4-dione 
(hay, OAV 5800), b-ionone (floral-woody, OAV 2900), (2E,4E)-
nona-2,4-dienal (fatty, OAV 1200), b-damascenone (cooked apple, 
OAV 370), hexanal (green, OAV 260), oct-1-en-3-one (mushroom, 
OAV 200), linalool (floral-citrus, OAV 61), (2E,4E)-deca-2,4-dienal 
(fatty, OAV 60), 2-phenylethanol (floral-rose, OAV 16), 3-
(methylsulfanyl)propanal (potato, OAV 3.7), HDMF (caramel, OAV 
2.0), and ethyl octanoate (fruity, OAV 1.1). The present investigation 
establishes a foundation for future studies aimed at determining the 
contribution of individual marc components (i.e., skin, seeds, and 
stems) to the aroma profile of chardonnay marc powder and aid 
processers to deliver a consist aroma profile. 
 
3:30. Determination of organic acids in three ancestral beverages 
made from cassava (Manihot esculenta) fermented with kefir and 
yeast   Erika G. Chimba Guamanarca, Muso Lalaleo Patricia 
Soledad, Gustavo J. Sandoval Cañas, 
gustavo.sandoval7538@utc.edu.ec. Agroindustria, Universidad 
Tecnica de Cotopaxi, Latacunga, Ecuador   Organic acids have 
influenced on the organoleptic characteristics of different food 
products. They give a taste equilibrium, and sometimes, they are to 
use as additives to extend the useful life of a product. The main 
objective in this study was to determinate the concentration of four 
acids (lactic, malic, succinic, and tartaric) on the three beverages by 
High Performance Liquid Chromatography. The beverages in study 
were wiwis, black, and white chichas. For the analysis, the sample 
(15 mL) was centrifuged for 10 min. at 5000 rpm, and filtered 
through a 45 um membrane. The column used was an Agilent Eclipse 



XDB C18 with 0,1 N Sulfuric Acid mobile phase, at flow of 0,7 
mL/min in a running time of 12 min. and detection was by an array of 
diodes (DAD) with wavelength of 250 nm. Lactic acid concentration 
predominated in the three beverages. Wiwis chicha, with 5 % of kefir, 
has the higher concentration of lactic acid with 290.91 mg/100mL 
than the other beverages. Succinic acid was found in high-level 
concentrations in black chicha with 45.12 mg/100mL than the others. 
Malic acid concentration was quite similar in black chicha and white 
chicha with 27.58 mg/100mL and 27.57 mg/100mL, respectively. 
Tartaric acid was found in lowest concentrations on the three 
beverages, but the highest concentration was in white chicha with 
14.57 mg/100mL. Black chicha had the best high-levels of organic 
acids. These high-levels of acids contribute to rise the organoleptic 
characteristics from beverages and they supply better taste and flavor. 
 
3:45. Investigation into the sensorial and analytical differences of 
traditional hamburgers versus the plant-based analogues   LiLi 
Zyzak, lili.zyzak@eku.edu, Nathaniel A. Britt, Callie E. Boggs, 
Phillip K. Gilbert, Lucy E. Jones. Chemistry, Eastern Kentucky 
Univ., Richmond   Plant-based meat analogues have been available to 
consumers for over 20 years. However, the early prototypes were 
very different in flavor from traditional meat products. Recently, 
there has been a surge in the development of these alternative meat 
products, especially in the hamburger area. These new prototypes are 
making significant progress in appearance and flavor; nonetheless, all 
of them have significant flavor differences from real hamburger 
aroma and flavor. This presentation will focus on identifying the 
sensorial and analytical differences between real hamburger and the 
leading plant-based prototypes in the marketplace. Correlations 
between sensorial and analytical will be discussed by leveraging Gas 
Chromatography – Mass Spectrometry –Olfactometry (GC-MS-O). 
Many of the plant-based prototypes have elevated roasted note 
compounds and lack the sweet, meaty, and fatty notes of traditional 
hamburgers. In addition, these plant-based prototypes are sometimes 
complemented with herbs or spices to add flavor. 
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4:30 Modifications of xylan with different alkyl derivatives   H.N. 
Cheng1, hncheng100@gmail.com, Atanu Biswas2, Roselayne 
Furtado3, Carlucio R. Alves4, Sanghoon Kim2, Michael Appell2. (1) 
Southern Regional Research Center, USDA Agricultural Research 
Service, New Orleans, Louisiana (2) National Center for Agricultural 
Utilization Research, USDA Agricultural Research Service, Peoria, 
Illinois (3) EMBRAPA Agroindustrial Tropical, Fortaleza, CE, Brazil 
(4) Dept. of Chemistry, State Univ. of Ceara, Fortaleza, Brazil   
Xylan is a major type of hemicellulose that is found widely in 
hardwood, cereals, cotton, sugar cane, corn, sorghum, and many 
other plants. Despite its natural abundance, it is currently under-
utilized as a raw material for product development. We have carried 
out several modification reactions involving xylan and produced 
different types of derivatives. For example, we have reacted xylan 
with an alkyl ketene dimer and two alkenyl succinic anhydrides. The 
preparation of these hydrophobically modified AKD derivatives has 
involved high temperatures (90-120 °C) and dimethyl sulfoxide as 
solvent. The strength of hydrophobicity has been found to increase 
with the length of the alkyl chain. In addition, we have prepared 
xylan esters using five metal halides and iodine as Lewis acid 
catalysts. All these catalysts are active for esterification, but their 
activities differ, particularly with respect to temperature. Through the 
choice of catalyst and temperature, xylan esters with different degrees 
of substitution can be made. These various xylan derivatives increase 
the structural diversity of xylan and provide additional options for 
people seeking to produce value-added products from xylan and other 
hemicelluloses. 

 
4:50. Facile preparation of cellulose solutions and organogels and 
their use as media for grafting reaction on cellulose   Jun-Ichi 
Kadokawa, kadokawa@eng.kagoshima-u.ac.jp. Kagoshima Daigaku, 
Kagoshima, Japan   Cellulose is the most abundant organic resource 
on the earth and currently used in various practical applications as 
fibrous materials. Due to its highly crystalline structure, however, 
cellulose shows poor solubility and processability, leading to 
difficulty in applications as a wide variety of polymeric materials. 
Derivatization and graft modification of hydroxy groups on cellulose 
are versatile approaches to obtain cellulose-based functional 
polymeric materials, such as thermoplastics and processable 
materials. On the other hand, ionic liquids are identified as good 
solvents for cellulose since an ionic liquid, 1-butyl-3-
methylimidazolium chloride (BMIMCl), has been found to dissolve 
cellulose. This presentation reports the facile preparation of the 
cellulose organic solutions and organogels by immersing 
cellulose/BMIMCl solutions in organic liquids with suitable 
polarities. When 5 wt% cellulose/BMIMCl solutions were immersed 
in organic liquids with high and moderate polarities, such as DMSO 
and chloroform, the corresponding cellulose solutions and gels were 
produced, respectively. On the other hand, immersing the 
cellulose/BMIMCl solutions in lower polar liquids resulted in 
aggregation of cellulose in the mixtures. Polarities of the liquids 
strongly influenced contents of organic media and BMIMCl in the 
gels, which also affected mechanical properties under compression 
mode. The resulting cellulose/BMIMCl/DMSO solution was used as 
media for graft polymerization of 1,2-butylene oxide (BO) on 
cellulose to produce polyether-grafted cellulose. After reaction of 
hydroxy groups with sodium hydride in the solution, anionic ring-
opening polymerization of BO from the obtained alkoxides was 
carried out at desired temperatures. The NMR analysis of the isolated 
products suggested the occurrence of graft polymerization on 
cellulose to produce the desired polyBO-grafted celluloses. The 
detailed results on this work will be given in the presentation. 
 
5:07. Promising non-fuel value added co-products from the 
biochemical conversion of sweet sorghum   Ryan J. Stoklosa, 
ryan.stoklosa@usda.gov, Renee J. Latona. Sustainable Biofuels and 
Co-Products Research Unit, USDA-ARS Eastern Regional Research 
Center, Wyndmoor, Pennsylvania   Biorefineries producing fuel 
ethanol, whether from grain or lignocellulosic feedstocks, continue to 
operate on small profit margins. The success of the corn ethanol 
industry in the US is in part due to the generation of value-added co-
products that improve the overall process economics in an ethanol 
biorefinery. Non-fuel co-products generated by the biochemical 
conversion of residual agricultural feedstocks can be utilized within a 
wide range of industries. This research examines sweet sorghum as a 
feedstock for the biochemical production of renewable non-fuel co-
products. Pretreated sweet sorghum was enzymatically hydrolyzed 
and fermented to generate high value co-products using different 
microorganisms. The carotenoid astaxanthin was fermented to high 
titers using the red-pigmented yeast Phaffia rhodozyma. The 
anaerobic bacteria Clostridium tyrobutyricum was cultivated in sweet 
sorghum bagasse hydrolysate to produce butyric acid as an 
intermediate chemical. Lastly, fermenting Paenibacillus polymyxa 
showed promising results for the production of 2,3-butanediol, an 
attractive platform chemical that can be chemically upgraded. This 
work shows encouraging results by including both non-structural and 
structural fermentable sugars from sweet sorghum into new 
bioprocessing technologies. 
 
5:24. Characterization of hemicellulose-B from rice brans and 
study of their flour properties   Madhav P. Yadav1, 
madhav.yadav@usda.gov, Amritpal Kaur2, Balwinder Singh3, Majher 
Sarker1. (1) USDA-ARS Eastern Regional Research Center, 



Wyndmoor, Pennsylvania (2) Dept. of Food Science and Technology, 
Guru Nanak Dev Univ., Amritsar, Punjab, India (3) Dept. of 
Biotechnology, Khalsa College, Amritsar, Punjab, India   The water 
and alkali extractable hemicellulose-B (Hemi-B) isolated from the 
brans of five rice (Oryza sativa L.) varieties (PB-2, PR-123, PB-5, 
PR-124 and PR-115) were characterized by determining their sugar 
composition and protein content. Rice brans from all rice varieties are 
rich in protein (12.06 to 13.53%). But the water extractable Hemi-B 
fractions exhibited higher protein content (5.44 to 12.88%) than the 
alkali extractable Hemi-B (2.95 to 6.49%) fraction of all rice 
varieties. Sugar composition of Hemi-B fractions determined by 
high-performance anion exchange chromatography with pulsed 
amperometric detector showed a typical arabinoxylan structure 
containing arabinose and xylose as main sugars with the small 
amount of rhamnose, galactose, glucose, galacturonic acid and 
glucuronic acid. The study of physico-chemical properties of the 
flour from all rice varieties showed that the flour from PR-123 and 
PR-124 varieties had higher water absorption index, oil absorption 
activity and emulsification activity than the other three varieties 
indicating their potential for preparation of gluten free muffins. 
 
5:39. Nanocellulose as a co-additive for improved performance of 
cottonseed protein isolate as a paper strength additive   Jacobs H. 
Jordan, jacobshjordan@gmail.com, Michael W. Easson, H.N. Cheng, 
Brian D. Condon. Southern Regional Research Center, US Dept. of 
Agriculture, New Orleans, Louisiana   There is current interest in 
using biopolymers to replace petroleum-based additives in industrial 
applications because they are abundantly available, renewable, and 
sustainable. Cottonseed protein is a biopolymer that has shown 
improved performance for wood adhesives and paper products. Since 
cottonseed protein can be used as a modifier to improve the 
performance of paper products, it would be useful to explore the 
feasibility of using cellulose nanomaterials to further improve the 
performance of cottonseed protein as a paper strength additive. This 
research characterized the performance use of cottonseed protein 
isolate with/without cellulose nanocrystals (CNCs) and cellulose 
nanofibers (CNFs) as co-additives to increase the dry strength of 
paper products. Application of 10% protein solution with CNCs 
(10:1) or CNFs (50:1) improved the tensile strength, modulus and 
elongation at break of paper products compared to the improved 
performance of cottonseed protein alone. Further characterization by 
thermogravimetric analysis, Fourier transform infrared spectroscopy, 
and scanning electron microscopy suggested that cottonseed 
protein/nanocellulose composites interacted with the fibers in the 
paper products to impart increased dry strength. 
 
5:56. Bulk process for purification and enrichment of capsinoids 
from capsicum sp. fruit   Charles L. Cantrell1, 
charles.cantrell@usda.gov, Bob Jarret2. (1) USDA-ARS Natural 
Products Utilization Research Unit, Univ., Mississippi (2) USDA-
ARS Plant Genetic Resources Unit, Griffin, Georgia   Capsinoids, the 
nonpungent analogs of capsaicinoids, are present in the fruit of many 
Capsicum species and genotypes - typically at low concentrations. 
Various methods to synthesize capsinoids from precursor molecules 
have been reported. However, capsinoids are present in the fruit of 
select genotypes at very high concentrations and such fruit represents 
a commercial source of these naturally derived compounds. However, 
to date, no method has been published to efficiently extract and 
purify capsinoids from Capsicum fruit. Numerous organic solvents 
such as pentane can be used to successfully extract capsinoids, while 
steam distillation-derived essential oil contained no detectable 
capsiate or dihydrocapsiate. A liquid/liquid extraction procedure, 
utilizing a pentane crude extract and acetonitrile as the extraction 
solvent, resulted in 26.3 % (wt/wt) capsiate and 19.4 % (wt/wt) 
dihydrocapsiate for a combined capsinoids yield of 45.7 % (wt/wt). 

Obtaining a >90 % capsinoid enriched product was also 
accomplished in bulk using an hp20ss resin system. 
 
6:13. Oxidized soluble soybean polysaccharide crosslinked gelatin 
films for food packaging applications   Jie Liu1, liujie@zzu.edu.cn, 
Zhilu Rao1, Chang Liu1,2, Yitong Dong1. (1) School of Materials 
Science and Engineering, Zhengzhou Univ., Henan, China (2) Henan 
Academy of Sciences Inst. of Chemistry, Zhengzhou, China   
Soybean okara is an agricultural waste product that is generated 
during the production of soymilk and tofu products. It has been 
reported that about 14 million tons of soybean okara are estimated to 
be wasted annually in Asian countries. Soluble soybean 
polysaccharide (SSPS) is a polysaccharide extracted from the 
soybean okara. The major component of SSPS composed of short-
chain homogalacturonan and long-chain rhamnogalacturonan 
backbones with a number of branches. SSPS has excellent water 
solubility, antioxidative property, good film-forming ability, 
emulsifying property, and nutritional value. Thus, it has found 
increased application in the past several years in food industry. In 
recent years, polysaccharide derivatives containing aldehyde groups 
have been recognized as effective crosslinking reagents for proteins. 
In this work, oxidized soybean polysaccharide (OSSPS) was 
synthesized by periodate oxidation of SSPS which creates Schiff's 
base through the reaction between the amino groups of gelatin and 
aldehyde groups of OSSPS. Gelatin is a bio-based protein obtained 
from animal collagen by a hydrolysis reaction. The effects of OSSPS 
content on the mechanical, thermal, barrier, and optical properties of 
gelatin films were evaluated. Additionally, the OSSPS-crosslinked 
gelatin films were examined by attenuated total reflectance Fourier 
transform infrared (ATR-FTIR) spectroscopy, X-ray diffraction 
(XRD), and scanning electron microscopy (SEM). We expected that 
the addition of OSSPS could widen the application of gelatin-based 
films in food packaging. 
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7:00. Understanding the interactions, at the molecular level, 
between whey protein isolate and sugar beet pectin in a hybrid 
system   Phoebe X. Qi1, Phoebe.Qi@ars.usda.gov, Yingping Xiao2, 
Edward D. Wickham1. (1) Dairy and Functional Foods, ERRC, 
USDA Agricultural Research Service, Philadelphia, Pennsylvania (2) 
Inst. of Quality and Standard for Agro-Products, Zhejiang Academy 
of Agricultural Sciences, Hangzhou, China   Sugar beet pulp is the 
fibrous material left over after the sugar is extracted from sugar beets. 
Its current use primarily is animal feed. It is a rich source of 
polysaccharide (sugar beet pectin, SBP), and its creative utilization 
will significantly increase its economic value. Unlike pectin from 
citrus sources, SBP tends to have a higher degree of acetylation 
(DAc) and a higher amount of neutral sugar side chains, making it 
less favorable as a gelling agent. We and others have previously 
reported noticeable improvements in the physicochemical and 
functional properties, such as emulsification and thermal stability in a 
hybrid system containing SBP and whey protein isolate (WPI) 
through a dry-state Maillard-type reaction. In this work, we studied 
the changes in the molecular structure of whey protein due to the 
reaction to gain a molecular understanding of these observed 
improvements. The effect of interacting and conjugating with SBP on 
the apparent secondary structure of WPI was examined by far-UV 
circular dichroism (CD) spectroscopy and followed by spectral 
deconvolution. Results showed that the structure of WPI, especially 
the antiparallel β-sheet element, was preserved by reacting with SBP 
at the weight ratios of 3:1, 2:1, and 1:1 WPI:SBP. Initial Maillard 
reaction products were detected in the form of the FRET complexes 
with WPI as the donor, and SBP, the acceptor, by the steady-state 
fluorescence and the lifetime of the excited states studies. The 



intrinsic Trp fluorescence studies revealed greatly improved thermal 
stability for WPI by reacting with SBP at the secondary and tertiary 
structural levels. Concurrently, the thermal stability of the feruloyl 
groups of SBP was also enhanced by reacting with WPI. This study 
will guide us to design new food formulations with improved quality 
and characteristics utilizing SBP as an active and functional 
ingredient. 
 
7:17. Effect of branched-chain fatty acid alkyl esters (BCAE) on 
the cold-flow properties of biodiesel   Victor T. Wyatt1, 
vtwyatt@yahoo.com, Robert O. Dunn2, Helen Ngo1. (1) USDA-ARS 
Eastern Regional Research Center, Wyndmoor, Pennsylvania (2) 
USDA-ARS Midwest Area, Peoria, Illinois   Biodiesel (fatty acid 
methyl esters [FAME]) is produced from various fats, oils, and 
greases (FOG) using catalytic transesterification with methanol. 
These fuels have poor cold-flow properties depending on the fatty 
acid (FA) composition of the parent FOG. Improving the cold-flow 
properties of biodiesel will enhance its prospects for use during 
cooler months in moderate temperature climates. This work is a study 
on the use of skeletally branched-chain alkyl esters (BCAE) 
composed of the isopropyl, n-butyl, and 2-ethylhexyl esters of iso-
oleic acid isomers (iPr-iOL, nBu-iOL, and 2EH-iOL). These BCAE 
additives were tested in blends with linear-FAME (L-FAME) derived 
from soybean oil (SME), lard (LME), tallow (TME), and sewage 
scum grease (SGME). Binary L-FAME/SME admixtures were also 
studied. These compounds have specialized chemical structures that 
modify the temperature where biodiesel begins to form solid particles 
(the cloud point). In this study, BCAE were shown to decrease the 
cloud point and other cold flow properties of biodiesel made from 
lard, tallow, and sewage scum grease. 
 
7:34. Creating a portfolio of products from the γ-valerolactone 
(GVL) biorefinery platform   Steven D. Karlen, skarlen@wisc.edu, 
Vitaliy Tymokhin, Canan Sener, Jason Coplien, Dennis Haak, John 
Ralph. DOE Great Lakes Bioenergy Research Center, Univ. of 
Wisconsin-Madison   Replacing the fossil-fuel-based petrochemical 
refinery with a lignocellulosic biorefinery requires conversion of the 
biomass to (ideally drop-in) commodity chemicals and fuels. Many 
different biorefinery designs have been proposed, some of which 
have already captured a share of the market space for fuels and 
commodity chemicals. One of the proposed biorefinery designs is 
structured around organosolv dissolution and fractionation of 
biomass using an acidic solution consisting of 80-90% γ-
valerolactone (GVL) and water. In this design the biomass is 
fractionated into multiple process streams to be converted to fuels, 
coproducts, or process energy. The sugar streams can be converted to 
furfural, GVL, dissolving pulp, biofuels (e.g., ethanol, isobutanol, 
medium-chain fatty acids) and many other chemically or microbially 
derived products. The lignin stream consists of a high-quality lignin 
(GVL-lignin) fraction, a condensed lignin fraction, and a solution 
consisting of a complex mixtures of aromatic compounds mainly 
derived from three phenolic subunits: Syringyl (S), Guaiacyl (G), and 
p-Hydroxyphenyl (H). This soluble phenolic stream can be 
biologically funneled into products, such as muconic acid or 2-
pyrone-4,6-dicarboxylic acid (PDC). Subjecting the GVL-lignin to 
base hydrolysis cleaves esters present as pendent groups on the 
lignin. The liberated acids can then be isolated and purified following 
straightforward liquid-liquid extraction and crystallization from 
water. Because of the mild saponification, the treated-lignin residue 
retains value as a feedstock for oxidative or hydrogenolytic 
deconstruction and conversion to coproducts, or it could be combined 
with the condensed lignin fraction and used to generate production 
heat and energy for the biorefinery. 
 
7:51. Nanocellulose derived from agricultural byproducts and its 
utilization for sensing materials   Naresh Shahi3, 

nshahi1164@tuskegee.edu, Eunji Lee2, Byungjin Min1, Dong-Joo 
Kim2. (1) Dept. of Food and Nutritional Sciences, Tuskegee Univ., 
Alabama (2) Materials Research and Education Center, Dept. of 
Mechanical Engineering, Auburn Univ., Alabama (3) Integrative 
Biosciences, Tuskegee Univ., Alabama   Cellulose and its derivatives 
have been considered as potential substrates in a sensor application. 
However, most cellulose-based sensors involve a complex fabrication 
process, resulting in high-cost production and limits the applicable 
fields. We have found that nanocellulose derived from agricultural 
byproduct (rice husk) might be feasible sensing material for gas 
detection, in which nanocellulose is used as both the gas sensing 
material and the substrate of the sensor. In this study, cellulose 
nanofibers (CNFs) extracted from rice husk and modified 
nanocellulose (MNC) is prepared by 2,2,6,6-tetramethylpiperidine-1-
oxyl (TEMPO) oxidation and glycerol followed by ultrasonic-
assisted method. Polyimide substrate containing interdigitated 
electrodes coated with both CNFs and MNC are tested for detection 
of various gases at room temperature under 52% of relative humidity. 
It is observed that synthesized CNFs and MNC have abundant 
hydroxyl groups on the surface area, which allows an appropriate 
adsorption site for water and water-soluble gas. Ionic charge 
interactions between the film surface and water-soluble analytes 
influence ionic conductivity, and the conductivity was proportional to 
the concentration of adsorbed gas. The sensors exhibited high 
sensitivity, in which CNFs exhibited superior results than MNC, and 
the detection limit was between 1 ppm and 5 ppm, with less than 10 
minutes of response and recovery against tested gases. However, 
MNC-based sensors showed fast response and recovery time 
compared to CNFs. From the results, it is indicated that nanocellulose 
from agricultural byproducts might be useful for sensing materials in 
a wide range of applications in the future. 
 
8:08. Modified chicken fat with improved physical and 
tribological properties   Majher Sarker1, majher01@yahoo.com, 
Hailemichael Yosief1, Grigor B. Bantchev2, Robert Dunn2, Steven 
Cermak2.(1) USDA-ARS Eastern Regional Research Center, 
Wyndmoor, Pennsylvania (2) USDA-ARS Midwest Area, Peoria, 
Illinois   Some of the renewable resources that are being utilized to 
generate value-added products include vegetable oils and animal fats. 
Vegetable oils have been extensively investigated as renewable 
resources to replace petroleum-based products such as lubricants and 
fuels. However, animal fats have not been extensively investigated as 
renewable resource to generate products like lubricants and biofuels. 
Here we explored the possibility of utilizing chicken fat as a lubricant 
by changing its physical and tribological properties through chemical 
modification. The modified chicken fat was characterized using a 
combination of different analytical techniques including GC-MS, 
NMR and GPC. The physical and tribological properties of the 
modified and regular chicken fat as well as their blends with high 
oleic sunflower oil (HOSuO) were investigated. Compared to regular 
chicken fat, the modified chicken fat displayed higher density but 
their solubility in HOSuO and Polyalphaolefin (POA-6) was found to 
be similar. The modified chicken fat also exhibited better oxidative-
stability, higher kinematic viscosity but lower viscosity index 
compared to the regular chicken fat and HOSuO. Unlike the regular 
chicken fat, blending of modified chicken fat with HOSuO led to an 
increase in density and improvement in oxidative stability. This study 
demonstrated that animal fats could be chemically modified to 
improve their physicochemical properties like that of vegetable oils 
and they can be considered as alternative renewable resources for 
generating value-added products such as biolubricants for various 
applications. 
 
8:25. Lignin valorization by integrating chemical 
depolymerization and microbial funneling: New strategies to 
produce 2-Pyrone-4,6-dicarboxylic acid   Canan Sener1,2, 



csener@wisc.edu, Jose M. Perez1,2,3, German E. Umana1,2,3, Shamik 
Misra1,4, Christos Maravelias1,4,5, Steven D. Karlen1,2, Timothy J. 
Donohue1,2,6, Daniel R. Noguera1,2,3, John Ralph1,2,7. (1) Great Lakes 
Bioenergy Research Center, Madison, Wisconsin (2) Wisconsin 
Energy Inst., Univ. of Wisconsin-Madison (3) Dept. of Civil and 
Environmental Engineering, Univ. of Wisconsin-Madison (4) Dept. 
of Chemical and Biological Engineering, Univ. of Wisconsin-
Madison (5) Dept. of Chemical and Biological Engineering, 
Princeton Univ., New Jersey (6) Dept. of Bacteriology, Univ. of 
Wisconsin-Madison (7) Dept. of Biochemistry, Univ. of Wisconsin-
Madison   Lignocellulosic biomass is a source of renewable carbon 
and is composed of cellulose, hemicellulose and lignin. For a 
successful bio-refinery, it is imperative to maximize the value 
obtained from all the lignocellulosic biomass fractions. Various 
processes have been developed to produce valuable liquid fuels and 
commodity chemicals from the polysaccharide fractions. Lignin is 
the largest source of renewable aromatics and, as such, strategies to 
valorize lignin are required for a bio-refinery to economically 
compete with fossil-fuel refinery. We developed a lignin-to-
bioproduct processing chain for the production of 2-pyrone-4,6-
dicarboxylic acid (PDC) through microbial funneling of the phenolic 
monomers obtained from catalytic depolymerization of lignin. We 
used chemical and biological upgrading in tandem to produce PDC. 
We first isolated lignin from the biomass using an acidic γ-
valerolactone (GVL) and water solvent system. Process conditions 
were tuned to minimize lignin degradation during the biomass 
fractionation. However, the technoeconomic analysis of the 
processing chain showed the cost of lignin isolation to have the 
largest impact on the cost of PDC. Therefore, we modified the 
processing chain to eliminate the costly lignin isolation step by 
combining biomass fractionation and catalytic depolymerization of 
the lignin into a single step; while simultaneously preserving the 
value of the polysaccharide fraction. We demonstrate that the lignin 
fraction of poplar biomass can be successfully depolymerized by 
hydrogenolysis over a Pd/C catalyst into a mixture of monomeric and 
oligomeric phenolic compounds. We show that, using this strategy, 
we were able to increase the monomer/oligomer product yield. We 
further show that, using an engineered strain of Novosphingobium 
aromaticivorans DSM12444, this complex mixture of aromatic 
compounds can be upgraded to PDC. Combining these improvements 
on the previous process we demonstrate that the economics of PDC 
production from lignocellulosic biomass can be improved. 
 
8:42. Synthesis of mechanically strong and biodegradable 
biomass-based polyesters   Sundol Kim, sk17j@my.fsu.edu, 
Hoyong Chung. Chemical and Biomedical Engineering, Florida State 
Univ., Tallahassee   Lignin is an important biomass that can be a raw 
material to produce functional polymers due to its abundance, low 
price, sustainability, and high concentration of aromaticity. Using 
these features, lignin can be integrated with the concept of aliphatic 
polyesters to produce biomass-based biodegradable polymers. In 
spite of the high potential, poor understanding of well-defined 
chemical lignin modifications and characterizations limit the rapid 
growth of biomass lignin-based polymers. Excessively high and 
uncontrollable glass transition temperature of lignin-based polymer is 
another problem to produce a conveniently processible polymers. 
Too high and/or too low mechanical property is an additional huddle 
of the practical use of the lignin-based polymers. To solve these 
multiple problems that is led by poorly defined chemical 
modification of lignin and following polymerization, we developed a 
new and precisely defined synthetic protocol which integrates lignin 
and poly(ethylene brassylate) (PEB). This new synthesis method 
yielded a new polymer, lignin-graft-PEB, which possesses PEB as a 
soft segment of the copolymer and lignin as a hard segment. Among 
various biodegradable polyesters, PEB is a relatively unexplored 
cheap polymer that is derived from sustainable resource, castor oil. 

The new polymer shows optimal melting temperature (78 oC) that 
enables an easy thermal process. Mechanical properties of the new 
lignin-graft-PEB can be changed by altering molecular weight (Mn) 
of PEB (6.5 kDa, 13.1 kDa and 16.9 kDa) and mass ratios of lignin 
and PEB (1:1, 1:3 and 1:5). Increased Mn of PEB yields enhanced 
mechanical properties because of enhanced entanglement from the 
lengthened polymer chains. High mass ratio of lignin yields enhanced 
mechanical properties due to the role of lignin as a hard domain in 
this copolymer. The highest modulus is 471.99 MPa, which is 3-folds 
higher than low-density polyethylene. However, blended polymer 
without covalent linkage shows poor mechanical properties (Young’s 
modulus 220.7 MPa) due to the microlevel phase separations within 
the polymer matrix. 
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Evaluation of rapid wort color method for darker malts   Nick O. 
Flynn, nflynn@wtamu.edu. Chemistry/Physics, West Texas A&M 
Univ., Canyon   The rapid wort color method is an American Society 
of Brewing Chemists (ASBC) method used to evaluate the color 
contribution of malts to beer color measured as the Standard 
Reference Method (SRM). SRM is important to brewers as it helps 
them predict the relative color of beer that they manufacture and 
evaluate how close the final product color is to the style of beer being 
produced. This method involves the heating of a solution of malt and 
deionized water followed by filtration and analysis of the resulting 
solution on a spectrophotometer. When the method is applied as 
written to darker malts there is a significant amount of residue left in 
the primary filter. This study evaluated the application of this method 
in regard to residue contribution to color, potential method 
modification and effect of filtration on solution parameters. Results 
and recommendations for method modification will be discussed. 
 
Rapid detection of earthworm small molecular peptide F-1 in 
cells by NU-1000- surface assisted laser desorption/ionization 
mass spectrometry   Wang Nan, echonnan@163.com. Fujian Univ. 
of Traditional Chinese Medicine, Fuzhou, China   Matrix-assisted 
laser desorption/ ionized mass spectrometry (MALDI-MS) is a newly 
minted softionized biomass spectrometry that has been developed 
over the lastfew years, has its own characteristics such ashigh 
sensitivity, high accuracy and high resolution.While MALDI-MS was 
mainly used for high-molecular-weightsubstances earlier, as 
technology advances, researchershave gradually turned their attention 
to the analysis oflow-molecular-weight substances. This 
paperpresents a new method of F1 determination by using MALDI 
onlow-molecular-compound earthworm small molecule peptide 
detetction. By using NU-1000 as the matrix of MALDI, and 
comparingthe resultwith using traditional MALDI matrix, author 
managed to detect the earthworm small molecule peptide without 
background interference. Based on the technique above, a new NU-
1000 surface-assisted laser desorption/ionization mass spectrometry 
(SALDI-MS) method for rapid detection of earthworm small 
molecule peptide F1 was devised. Since NU-1000 can obviate the 
interference of endogenous macromolecular substances in biological 
samples and it has a strongenrichment effect on F1, the proposed NU-
1000-SALDI-MS methodwas successfully appliedto thedetermination 
of F1 in complex blood samples. 
 
Quantification of polyphenolic compounds in pineapple rinds 
(Ananas comosus) obtained from industrial and household waste, 
and determination of their antioxidant capacity for potential use 
in the formulation of an added value food product   Rebeca 
Abarca Aguilar, rabarcaaguilar@gmail.com.   Univ. de Costa Rica, 
San Jose   Costa Rica is worldwide known for production and export 
of pineapple and products made from it. Many have heard about the 



charm and taste that pineapple has, but few know about the 
antioxidant properties and dietary fiber content that its rind has. In 
industrial and household scenarios, pineapple rinds are considered as 
waste, and if they are not properly processed, an excess of them can 
cause environmental problems. This research is aimed to establish an 
alternative processing method for pineapple wastes that can 
potentially provide health benefits and added value to a food product 
in an innovative and functional way. All this by determine the 
quantity of polyphenolic compounds present in the pineapple rinds 
through an efficient extraction method that evidences their presence, 
and proposing potential ways to include a dried and processed 
pineapple grind powder in the formulation of a food product, rich in 
dietary fiber and with antioxidant properties. Pineapple grinds were 
dried in stove for 72 h at 60°C and ground until powder. Preliminary, 
Soxhlet and mechanical agitation extraction methods were carried 
out, they were both determined by mass of dried pineapple grind 
powder. Polyphenolic compounds were quantified in each extract, for 
Soxhlet method the result was (123.1292915 ± 47.8752543) mg/100 
g and for mechanical agitation (187.0737249 ± 28.4648918) mg/100 
g. DPPH method will be used in order to demonstrate the antioxidant 
capacity of pineapple grind extract. 
 
Analysis of α-dicarbonyl compounds and 4-methylimidazole in 
coffee made with various roasting and brewing conditions   
Kwang G. Lee, kwglee@dongguk.edu, Sungmin Hyung, Hyunbeen 
Park. Food Science and Biotechnology, Dongguk Univ., Jung-gu, 
Seoul, Korea (the Republic of)   In this study, we analyzed the 4-
methylimidazole (4-MI) and α-dicarbonyl compounds (α-DC), 
including glyoxal, methylglyoxal (MGO), and diacetyl (DA), formed 
in coffee made using various roasting and brewing methods. In 72 
espresso coffee samples made using Coffea arabica from Brazil and 
Ethiopia and C. robusta from India and Vietnam, the levels of total α-
DC and 4-MI ranged from 10.3 to 90.4 ng/mL and 11.7 to 135.9 
ng/mL, respectively. The level of α-DC was higher in C. arabica 
(60.4 µg/mL) than in C. robusta (32.1 µg/mL). C. robusta (67.5 
µg/mL) had higher levels of 4-MI than C. arabica (60.0 µg/mL). As 
roasting temperature and time increased, the levels of MGO, DA, and 
4-MI significantly increased (p < 0.05). In the espresso method, using 
smaller coffee bean particles led to significantly higher 
concentrations of α-DC and 4-MI (p < 0.05). In the cold brew 
method, the highest concentrations of α-DC and 4-MI were found 
with the largest coffee bean particles (p < 0.05). 
 
Improvement of the Robusta coffee aroma by adding L-leucine 
powder on the green coffee beans   Kwang G. Lee, 
kwglee@dongguk.edu, Ara Cho, Jooyeon Park. Food Science and 
Biotechnology, Dongguk Univ., Jung-gu, Seoul, Korea (the Republic 
of)   In this study, L-leucine powder (LP) was added on the Robusta 
green beans in two ways to reduce the bitter aroma (phenols, pyrroles 
and pyrazines). In the method I, green coffee beans (Coffea robusta 
produced in Vietnam) were soaked in filtered water for 1 min, and 
then mixed LP (0.1, 0.5, 1, 2 and 3% (w/w)). According to the 
method II, green coffee beans were sprayed with filtered water and 
mixed with LP (1 and 3% (w/w)). All green beans were roasted at 
240 °C for 15 min and extracted using espresso machine. Volatile 
compounds were analyzed by solid phase microextraction (SPME)-
GC-MSD. The selected 30 volatile compounds including 6 pyrroles, 
8 pyrazines, 3 phenols, 9 furans, 2 ketones and 2 aldehydes were 
analyzed. In 15 coffee samples, levels of total volatile compounds 
(peak area ratio of total aroma compounds and internal standard) 
were ranged from 8.908 (M1-1 sample) to 15.469 (non-treated 
Robusta coffee: NTR). The sum of bitter volatiles (phenols, pyrroles 
and pyrazines) in M1-5 sample (3% LP, dried at 50 °C for 15 min) 
were lower than that of NTR by 24.6% (p<0.05). The sum of bitter 
volatiles in M2-1 sample (1% LP, dried at 50 °C for 15 min) were 
lower than that of NTR by 38.07% (p<0.05). In particular, the levels 

of pyrroles and pyrazines in M2-1 sample lower than those of NTR 
by 49.1 and 49.5%, respectively (p<0.05). A M2-7 sample (3% LP, 
dried at 70 °C for 15 min) has 43% lower levels of pyrazines and 
18.4% lower levels of bitter aroma than those of NTR. Robusta 
coffee prepared with LP has lower bitter aroma than Robusta coffee 
and, especially, M1-5, M2-1 and M2-7 have the lowest bitter 
volatiles among Robusta coffee prepared by LP. 
 
Kahweol, a coffee diterpene, increases lifespan of Caenorhabditis 
elegans   Junhyo Cho, junhyocho@umass.edu, Yeonhwa Park. Food 
Science, Univ. of Massachusetts, Amherst   Coffee is one of most 
consumed beverages with many health benefits. However, its role in 
aging is less studied. Previously, it was reported that kahweol, a 
diterpene found in coffee, reduces body fat 
accumulation Caenorhabditis elegans, which was in part daf-16 
dependent mechanism. daf-16 is the homolog of Forkhead box O 
transcription factor and is the major downstream target of 
insulin/insulin-like growth factor-1 signaling pathway. It is well 
known that daf-16 play significant role in lifespan, thus, we 
investigated if kahweol can modulate lifespan using C. elegans as a 
model system. C. elegans is a eukaryotic, multi-organ nematode with 
about 3 weeks of lifespan at 20°C. It can be easily maintained in the 
lab with non-pathogenic bacterial E. coli OP50 as a food source. 
With 65% homology with human disease related genes, C. elegans is 
used as in vivo model in many areas of life science, particularly in 
aging study. Treatment of kahweol at 25 mM significantly increased 
lifespan of C. elegans; 22% increase in average lifespan and 30% 
increase in median lifespan, both at p<0.0001. Kahweol had no 
significant effect on lifespan on daf-16 null mutant, suggesting that 
daf-16 play a major role for kahweols’ lifespan extension. These 
findings suggest that kahweol has the potential as an anti-aging 
bioactive compound. 
 
Elemental analysis of food and dietary supplements by LA-ICP-
MS   Claudia Martinez-Lopez, claudia.martinezlopez@fda.hhs.gov, 
Todor Todorov. CFSAN, US FDA, College Park, Maryland   
Monitoring nutritional and toxic elements present in food and 
cosmetics is part of the Food and Drug Administration’s mission to 
protect and promote public health. The analysis of food, cosmetics, 
and dietary supplement products typically involves acid 
decomposition followed by Inductively Coupled Plasma – Mass 
Spectrometry analysis. In this study, we present the development and 
optimization of an analytical method based on Laser Ablation – 
Inductively Coupled Plasma – Mass Spectrometry (LA-ICP-MS) that 
can be applied to food, dietary supplements, and cosmetic products. 
This technique offers quick and automated sample analysis without 
the need for corrosive acids and extensive sample preparation. This 
method is especially useful for products that are resistant to nitric 
acid digestion and require the use of hydrofluoric and/or perchloric 
acids. In this method, samples were ground and mixed with a 
cellulose powder containing internal standard elements; the resulting 
powder was pressed into pellets. The samples were ablated using a 
UV laser followed by ICP-MS analysis of the removed solid. 
Integration of a carousel autosampler allows for automated analysis, 
resulting in high sample throughput. Several calibration strategies 
were compared (i.e., external calibration, standard addition 
calibration and matrix matched calibration) using increasing 
concentrations of cellulose powder fortified with multiple elements of 
interest. Different instrumental parameters were closely monitored to 
produce the best signal while reducing the variability between 
replicate measurements (%RSD). The optimized parameters 
consisted of 5% energy (0.5 J/cm2), a scan speed of 50 um/s, a 
repetition rate of 30 Hz, a 150 um spot size, 800 mL/min of carrier 
gas (He), 400 mL/min of makeup Ar gas and 5 ml/min of N2 gas. In 
addition to the instrumental parameters, different preparation 
procedures were evaluated to optimize sample homogenization. An 



experiment was also conducted to determine the effect of the 
differences in focal points between pellets of different thickness. 
 
Assessment of bioavailability of glyphosate in Zea mays   Collins 
Awuah, collins.awuah.stu@uenr.edu.gh, Ismaila Emahi, Samuel 
Azibere. Dept. of Chemical Sciences, Univ. of Energy and Natural 
Resources, Sunyani, Bono Region, Ghana   Herbicides such as 
glyphosate that are applied on Zea mays (maize) farms could be 
absorbed by the crop, thereby causing contaminations and food 
poisoning. Since herbicides application is the cheapest and easiest 
form of weed control in most maize farms, farmers prefer this option, 
making it the commonest form of weed control in maize cultivation 
in Ghana. However, like all other herbicides, glyphosate pose a lot of 
health risks when ingested in certain amounts. It was hypothesized 
that in maize farms where glyphosate was applied, traces of the 
chemical or its fragmented residues could be found in the mature 
harvested maize; probably due to translocation from the soil into the 
plant, which contaminates the mature maize fruit. The goal of this 
research was therefore to investigate the bioavailability of glyphosate 
in the mature maize fruit. The glyphosate was applied on a portion of 
a maize farm according to the manufacturer's recommended protocol. 
On another portion of the farm, the chemical was applied as three-
fold excess of the recommended concentration. A control with no 
chemical application was also included. Soil samples were taken 
before and after application of the herbicide and analyzed for the 
presence of glyphosate via LC-MS. The results indicated that the 
portion with excess glyphosate application had the highest amount of 
glyphosate residues in the mature maize fruit with an amount of 0.56 
mg/Kg. The portion with recommend concentration of glyphosate 
application had a moderate amount of residue of 0.08 mg/Kg, and the 
portion with no glyphosate application was found to be below the 
lowest detection limit of <0.05 mg/Kg. It was therefore inferred that 
the higher the amount of glyphosate applied, the higher the 
bioavailability in the Zea mays fruit. 
 
Green sweet pepper as a functional ingredient of wheat bread: 
Effect on dough rheology and bread quality   Ramandeep Kaur, 
rsandhu047@gmail.com, Kamaljit Kaur. Food Sci. and Tech., Punjab 
Agricultural Univ., Ludhiana, India   Bread is consumed worldwide 
as a staple food. Wheat flour is used for bread preparation owing to 
its unique gluten protein that imparts excellent formation of elastic, 
extensible, cohesive dough and retains gas during fermentation. 
Bread contributes to the intake of carbohydrates (as energy-providing 
food) in developing countries but still, it lacks some basic nutrients. 
Generally, owing to its wide consumption, the bread should be 
fortified and enriched with ingredients that can provide an advantage 
to the consumer in the context of health. In this study, the influence 
of green sweet pepper (GSP) powder (2-10 %) and puree (5-25 %) on 
dough rheological properties and bread quality were investigated. 
Bread prepared without GSP was taken as control. Dough prepared 
with 6 % GSP powder and 20 % GSP puree exhibited the optimal 
elastic (G’) and viscous (G”) modulus values. The hardness of 
powder-based bread was higher than puree-based bread. On the basis 
of rheological and physical characteristics, the best GSP powder and 
puree bread were selected. Selected breads were evaluated for 
proximate, minerals (ICP-AES), and bioactive (total phenols, 
flavonoids, carotenoids, antioxidant activity) parameters. Bread 
prepared with GSP powder and puree improves its color, fiber, 
mineral, and bioactive properties as compared to control. Thus, GSP 
powder and puree show greater application potential for developing 
novel bread. 
 
Hop (Humulus lupulus) acid and metabolite profiles in craft 
brewing cultivars by HPLC and GC-MS analysis   Celina 
Paoletta1, celina.paoletta.18@cnu.edu, Dmitry V. Liskin1, Andrew 
Higgs1, Noah Wallace1, Felipe Leitao1, Abbie Brehm2, Brian Martin2, 

Ronald A. Quinlan1, ronald.quinlan@cnu.edu. (1) Molecular Biology 
and Chemistry, Christopher Newport Univ., Newport News, Virginia 
(2) Tradition Brewing, Newport News, Virginia   There are many 
chemical changes that take place during wort boiling, to include the 
oxidation of polyphenols, production of melanoidins via Maillard 
reactions, protein precipitation, enzyme inactivation, and 
isomerization of hop acids. Hops are one of the most important raw 
materials used in the production of beer as it is responsible for the 
bitter flavor and aroma of beer. The metabolites from hops also 
provide beer with other qualities like flavor stability, foam stability, 
microbial stability, color, and mouthfeel. During the wort boiling, the 
α-acids are isomerized to iso-α-acids. These products can lead to 
various ratios of the cis/trans-iso-α-acids, which can affect the 
kinetics of oxidative degradation as well as the bitter taste 
development in the final product. Environmental changes to the 
terroir can lead to alterations in the acid profiles of individual hop 
cultivars. Here we present our initial findings of acid and metabolite 
profiles from hops through the brewing process at a local craft 
brewery using high performance liquid chromatography (HPLC) and 
gas chromatography – mass spectrometry (GC-MS). The potential for 
the metabolites to affect the foam stability are also reported. 
 
Mineral content of municipal waters supplies used in craft 
brewing for the Hampton Roads area   Christopher Tawes1, 
christopher.tawes.14@cnu.edu, Jessica D. Cropley1, Andrew Higgs1, 
Dmitry V. Liskin1, Andy Rathmann2, Ronald A. Quinlan1 (1) 
Molecular Biology and Chemistry, Christopher Newport Univ., 
Newport News, Virginia (2) St. George's Brewing Co., Hampton, 
Virginia   Beer is a popular drink that has been around in some form 
for at least the past 5,000 years. Beer consists of roughly 93% water, 
so the quality of the water has a large impact on the final product. 
Minerals present in municipal water supplies, such as calcium, 
magnesium, manganese, potassium, sodium, copper, and iron have an 
impact on the flavor and brewing of the beer. Local breweries, such 
as Tradition Brewing Company, Oozlefinch Beers and Blending, and 
St. George Brewing Company in Hampton Roads, Virginia, use 
charcoal filters to prepare the tap water for the brewing process by 
removing large contaminants and organic molecules, but it is 
unknown if these types of filters affect mineral composition. Here we 
present our initial findings on the determination of filtration method 
on removal of any mineral components of the water and to identify 
mineral profile trends in the Hampton and Newport News areas. The 
results from this study will be used to help brewers fine tune mineral 
contents in their beers to improve taste, mouthfeel, reproducibility, 
and help attain desired beer styles. 
 
Investigation of the antioxidant properties and phytochemical 
composition of Rivina humilis and Cissus sicyoides berries   
Andrea Goldson-Barnaby, andrea.goldson03@uwimona.edu.jm, 
Hensleisha Virgo. Dept. of Chemistry, The Univ. of the West Indies, 
Kingston 7, Mona, Jamaica   Rivinia humilis and Cissus sicyoides 
berries are wildly cultivated in Jamaica. Whereas the leaves are 
utilized in traditional medicine, there is no known applications of the 
berries. In the current study, the antioxidant properties and the 
physicochemical composition of the berries were investigated. 
Berries were harvested from the Univ. of the West Indies, Mona 
Campus, Jamaica, dried and an ethanolic extract prepared. The total 
phenolic content and free radical scavenging activity of the extracts 
were determined utilizing a spectrophotometric assay and metabolites 
within the fruit determined by Gas Chromatography Mass 
Spectrometry. The total phenolic content of R. humilis and C. 
sicyoides berries was 9.57 and 5.79 mg G.A.E./g of extract 
respectively whereas the free radical scavenging activity of R. humilis 
and C. sicyoides berries was 65 % and 29 % respectively. The IC50 
value of R. humilis berries was 4.93 mg/ml while C. sicyoides berries 
had an IC50 value of 11.73 mg/ml. GC MS analysis detected the 



presence of fatty acids, sugars, fruit acids and esters in both species 
of berries. The results indicate that R. humilis exhibited better 
antioxidant properties. R. humilis berries could prove to be a viable 
source of antioxidants and ultimately a local source for value-added, 
functional and potentially medicinal products. 
 
Portable food-freshness recognition platform based on MOF-
enhenced colorimetric combinatorics and deep convolutional 
neural networks   Peihua Ma, peihua@umd.edu, Qin Wang. 
Nutrition and Food Science, Univ. of Maryland at College Park, 
Maryland   Real-time identification of food freshness is critical to 
reducing food waste and pursue sustainable development. In the era 
of cutting-edge technologies, where artificial intelligence and high-
porous nanomaterial have established pillars in science, making it 
possible to miniaturize and integrate paper-based biosensors for food 
safety and control. However, few cross-reactive artificial scent 
screening systems commercialized due to suffering from either 
sensitivity or pattern-recognition issues. [A1] Here, a cheap and 
versatile method to incorporate Metal-organic frameworks (MOFs) 
into smart food packaging via a colorimetric combinatorics sensor 
array was developed. The UiO-66 family was optimized by density 
functional theory (DFT) simulation. Subsequently, the 
physicochemical properties and morphology of the ice-template 
sensor arrays were systematically characterized. The limit of 
detection (LOD) was achieved to 80 ppm by Dye@Chitosan/UiO-66-
Br, which was adequate for the goal of monitoring seafood spoilage. 
Meanwhile, deep convolutional neural networks (DCNN), a deep 
learning algorithm, were combined to form a system for monitoring 
shrimp freshness that provided scent fingerprint recognition. Four 
state-of-art DCNN models were trained using 31584 labeled images 
for testing, achieved up to 99.94% overall accuracy by WISeR50 
network. The platform is intuitive, fast, accurate, and non-destructive, 
enabling consumers to monitor shrimp freshness. 
 
NMR spectra of American bourbon whiskeys   Huan Zhang, 
zhangh78@miamioh.edu. Miami Univ., Oxford, Ohio   American 
bourbon whiskeys, which are primarily produced in Kentucky, are 
uniquely-American, legally-defined beverages. Made from at least 
51% corn and most often aged over 4 years in new, charred oak 
barrels, the unique flavor profiles of American bourbon whiskeys 
attract a huge number of consumers around the world, generating 4 
billion U.S. dollars in revenue in 2019. A recent “bourbon boom” has 
resulted in emergence of many new bourbons and large increases in 
prices, with secondary markets demanding over $2K for a fifth of 
some brands. The large rapid increase in the number of bourbons and 
in the large price increases raises potential concerns about the quality 
of the produced spirits and in the authentication of the certain, highly-
sought after brands. Therefore, in our study, we utilized 1H NMR and 
13C NMR spectroscopies to analyze the chemical compositions of 
several American bourbon whiskeys, in an effort to probe for 
chemical profiles as a function of mashbill and maturation conditions. 
Our preliminary 1H NMR and 13C NMR results showed that we can 
consistently and reliably identify and quantitate about twenty 
compounds across three main chemical categories: alcohols, sugars, 
and aromatic compounds. Alcohols, 1-propanol, 1-butanol, 2-
methylbutanol, and 3-methylbutanol, which are produced during 
fermentation are common in all tested bourbons. In contrast, sugars, 
such as glucose and fructose, are only found in bourbons that have 
been conditioned in some previously-used barrels. Common aromatic 
compounds, including syringaldehyde, syringic acid, gallic acid, 
vanillin, vanillin acid, and furfural are present in all barrel-aged 
bourbon whiskeys at different concentrations, which give arise to 
different flavors from different bourbon whiskey brands. The 
concentrations of these important compounds are different in fast-
aged bourbons. Our studies show that NMR spectroscopy can be used 
to evaluate the concentrations of certain chemical compounds and 

could be used in the future to probe for the quality and authenticity of 
bourbon whiskeys. 
 
Improving soil health and quality with the help of amendments 
and various salt-tolerant rice genotypes in sodic soils   Suraj Mali, 
malis3429@gmail.com. Soil Science, Dr Rajendra Prasad Central 
Agricultural Univ., Samastipur, Bihar, India   A field experiment was 
carried out during Kharif 2018 and 2019 at Indian Agricultural 
Research Inst., Sub Regional Station, Pusa (Samastipur), Bihar. 
Experiment was laidout in split plot design with four treatments i.e. 
T1-Control, T2-Gypsum@100%G.R., T3-
Gypsum@50%G.R.+Biocompost@2.5 tha-1 and T4-Biocompost@5.0 
tha-1 in main plots and ten rice genotypes G1-Suwasini, G2-Rajendra 
Bhagwati, G3-Boro-3, G4-Rajendra Neelam, G5-CSR-30, G6-CSR-36, 
G7-CR-3884-244-8-5-6-1-1, G8-CR-2851-SB-1-2-B-1, G9-CSR-27 
and G10-Pusa-44 in sub plots and replicated thrice. In this experiment 
an attempt was made to assess the effect of amendments on soil 
health indicator i.e. physical properties (WAS), chemical properties 
(pH, EC, SAR and ESP) and biological properties (AC, SR and ACE) 
in various rice genotypes under Sodic soils. The results of present 
investigation were obtained that the most of salt-tolerant genotypes 
had significantly improvement in physical, chemical and biological 
properties as compared to check Pusa-44. All the amendments 
significantly improved physical, chemical and biological properties 
as compared to control. 
 
Sustainable, reusable and biodegradable hydrogel "jelly ice 
cubes" as food cooling media   Jiahan Zou1, jhzou@ucdavis.edu, 
Luxin Wang2, Gang Sun1.(1) Dept. of Biological and Agricultural 
Engineering, Univ. of California, Davis (2) Dept. of Food Science 
and Technology, Univ. of California, Davis   The microbial cross-
contamination caused by the meltwater is a serious food safety 
concern in the food supply chain. A new type of food coolant 
materials – “jelly ice cubes” (JICs) based on gelatin hydrogels were 
designed and tested to diminish the meltwater from traditional ice 
while inheriting the ice’s high cooling efficiency. The zero-plastic 
JICs are free of meltwater-caused cross-contamination and have high 
affordability, recyclability, sustainability and biodegradability. In this 
paper, JICs based on 10% gelatin hydrogels achieved high latent heat 
of fusion and cooling efficiency comparable with the traditional ice. 
The variations in water content, latent heat of fusion, the mechanical 
strength of JICs were studied in up to five freeze-thaw cycles. After 
each freeze-thaw cycle, the JICs can be effectively rehydrated and 
cleaned with brief water or diluted bleach rinse. The loss of water 
content in various conditions and the stability of the protein matrix 
structures in the water-rich environment were analyzed. The 
feasibility of applying JICs based on 10% gelatin hydrogels was 
proved with future development proposed. 
 
Non-targeted metabolomics of cooked cowpeas and pigeon pea 
from Ghana   Brooke Sayre-Chavez1, brookesc@rams.colostate.edu, 
Bridget Baxter1, Corey Broeckling1, Maria Munoz-Amatriain1, Mark 
Manary2, Elizabeth Ryan1. (1) Colorado State Univ., Fort Collins (2) 
Washington Univ. in St Louis, Missouri   Legumes have long been 
the subject of health-related research based on their nutritional value 
and many reported health benefits across the lifespan. Cowpea (Vigna 
unguiculata) is one of the most important crops for global food and 
nutritional security, providing the main source of dietary protein, 
fiber, minerals, and vitamins for millions of people in sub-Saharan 
Africa. Understanding the metabolomic makeup of cowpeas and 
other important legumes (e.g. beans, pigeon pea) is key for 
performing nutrition studies in undernourished populations. In this 
study, the cooked food powders of three different local varieties of 
cowpeas commonly cultivated and consumed in Ghana, along with a 
pigeon pea (Cajanus cajan) and a navy bean (Phaseolus vulgaris), 
were analyzed using an untargeted, global metabolomics approach on 



a reverse phase ultra-performance liquid-chromatography time of 
flight mass spectrometry (UPLC-MS) platform. 50 mg of each 
cooked legume food powder was extracted with absolute ethanol 
prior to LC-MS. Legumes were compared both by common type 
(cowpea, pigeon pea (adua), navy bean) as well as cowpea variety 
(namely dagbantuya, sangyi, tukara). Principal components analysis 
revealed a 52.7% separation in Component 1 between the 5 foods 
tested. A total of 775 metabolites were detected, with 551 of those 
metabolites significantly differentiating between legume groups, and 
320 significantly differentiating between cowpea varieties in 
ANOVA analyses. Metabolite profiles showed that cowpea varieties 
were clearly more similar to each other than the other two legumes, 
and that the navy bean was more similar to the cowpeas when 
compared to the pigeon pea. These metabolite profiles have parallels 
to their phylogenetic relationships. Using fold change analyses, we 
found log2(fold change) differences of -12.07, 12.77, and 9.22 for 
proline betaine, integristerone A 25-acetate, and corchorusoside A 
when compared between cowpeas and pigeon pea. The cowpea 
varieties showed metabolomes that were heavily composed of diverse 
lipids and lipid-like molecules as well as unclassified groups of 
metabolites and phytochemicals. These legume metabolite profile 
findings will further support an integrated analysis for identification 
of nutritional biomarkers using blood and urine collected from 
individuals consuming the cowpeas. 
 
Commercial flavored olive oil analysis by nuclear magnetic 
resonance spectroscopy and ultraviolet-visible spectroscopy   
Salim Ok, oksalim@gmail.com. Kuwait Inst. for Scientific Research, 
Safat   Flavored olive oils have been consumed throughout the world, 
but the number of reports on them is limited. In the present study, 
both high-field nuclear magnetic resonance (NMR) and Ultraviolet-
visible (UV-vis) spectroscopy methods were utilized to study nine 
different flavored olive oils and an extra virgin olive oil (EVOO) as a 
control sample. 1H NMR spectroscopy showed unassigned and 
differing signals of the flavored olive oils compared to the control 
sample. Amoris samples (2) and (3) have the highest number of new 
and unassigned signals. The majority of the flavored olive oils 
contain a high amount of sterols and cyclic compounds. The 1H-1H 
Correlation Spectroscopy (COSY) NMR spectra indicated lower 
intensity for the cross-peaks between 5.57 and 4.40 ppm resonances 
for Basirico-Limone (5) and higher intensity for Basirico-
Pepperoncino (8), explained by the mass difference of 
hydroperoxides. The analysis of the on-diagonal peaks of 1H-1H 
COSY NMR spectra of the two representative samples (5) and (8) 
demonstrated a further difference in the minor constituents. UV-vis 
spectroscopy, based on the analysis of the colorant molecules, 
differed the EVOO control sample from the flavored olive oils, and 
discriminated the flavored olive oils from each other by the colorant 
molecules. Flavoring olive oils with different herbs fruit or 
vegetables show differences both in the colorant content and minor 
molecules of flavored olive oils compared to those of EVOO. These 
results evidence also that further experiments need to be conducted 
for a better classification of flavored olive oils. 
 
Investigation of multicomponent dairy gel system for 3D printing   
Sukirti Joshi1, sukirti215@gmail.com, Mohammed Abdullah 
Bareen1,2, Jatindra K Sahu1, S N Naik1, Sangeeta Prakash2. (1) Centre 
for Rural Development and Technology, Indian Inst. of Technology, 
Delhi, India (2) School of Agriculture and Food Sciences, The Univ. 
of Queensland, Saint Lucia, Australia   The dairy ingredients confer 
diverse structure and texture forming properties and functionalities, 
making them promising raw materials for 3D printing. Despite the 
immense scope of utilization, little knowledge exists regarding the 
exploration and optimization of dairy formulations for 3D food 
printing, such that there have been only a few dairy products 
successfully printed. The study investigates the structure-forming 

potential of heat desiccated milk semi solids in a multicomponent 
system for the novel and sustainable technology of 3D printing. The 
investigation establishes a relationship between the rheological 
behaviour, water distribution, and particle size of dairy gels on the 
printability of 3D constructs. The assessment of printability was 
carried out by evaluating the dimensional stability of the printed 
constructs. The results showed that the dairy gel systems exhibited 
shear thinning pseudoplastic behaviour with flow behaviour index 
ranging from 0.22 to 0.51 and average diameter ranging between 
144.9 to 181.1 nm. In addition, the systems displayed predominant 
viscoelastic solid behaviour with storage modulus ranging from 
216.88 to 7026.4 Pa. Immobilized regions of water were observed in 
NMR analysis, suggesting strong gel network. Insights achieved from 
the investigation could guide for improving the printability of dairy-
based systems and creating novel texturized dairy structures with 
diverse customized structure and functionality. 
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8:00. Disposition of FD&C food dyes in over the counter 
medicines (OTCs) and vitamins   Alyson E. Mitchell1, 
aemitchell@ucdavis.edu, Arlie Lehmkuhler1, Asa Bradman2, 
Rosemary Castorina2. (1) Food Science & Technology, Univ. of 
California, Davis (2) Center for Environmental Research and 
Community Health, Univ. of California, Berkeley   Food, Drug, & 
Cosmetic (FD&C) dyes are synthetic color additives used in food, 
prescription drugs and over the counter medicines (OTCs), cosmetics, 
and animal feeds. Consumption of FD&C dyes has been associated 
with hyperactive behavior in some children. The amount of dye used 
in commercial products is proprietary information making it difficult 
to assess dietary intake and determine exposure. Herein, levels of 
FD&C Red No. 40, Yellow No. 5, Yellow No. 6, Blue No. 1, and 
Blue No. 2 were measured in prenatal vitamin tablets, children’s 
chewable and gummy vitamins, children’s pain reliever tablets and 
syrups, and children’s cough/cold/allergy tablets and syrups. Dyes 
were isolated using solid phase extraction (SPE) and quantified by 
high performance liquid chromatography (HPLC) with a photometric 
diode array (PDA) detector. Dye levels varied between products with 
the highest levels in pain reliever, and children’s cough/cold/allergy 
syrups. Significant variability was observed within some brands. 
 
8:30. Determination of low- and non-caloric sweeteners in food 
and beverages by HPAE-PAD   Manali Aggrawal, 
manali.aggrawal@thermofisher.com, Jeffrey S. Rohrer. Thermo 
Fisher Scientific, Inc Santa Clara, Sunnyvale, California   Artificial 
sweeteners are used as sugar substitutes in food and beverage 
products. The popularity of artificial sweeteners is increasing as more 
consumers are concerned about obesity and dental decay caused by 
consuming natural sugars. Artificial sweeteners are broadly classified 
into two categories: nutritive and non-nutritive sweeteners. Recently, 
naturally occurring rare sugars have emerged as an alternative 
category of sweeteners. Allulose is one such low-calorie sweetener 
that occurs in small amounts in wheat and dried fruits, such as raisins 
and dried figs. Allulose’s chemical structure is similar to fructose, but 
it is not metabolized in the same way and contributes less calories. 
For labelling purposes, it is important to determine the amount of 
sweetener used in low-calorie foods and beverages. High-
performance anion-exchange chromatography with pulsed 
amperometric detection (HPAE-PAD) is a well-established technique 
for carbohydrate determinations. In this work, we developed and 
validated an HPAE-PAD method to determine sucrose and three 
sugar substitutes (erythritol, allulose, and sucralose) in low calorie/ 
zero sugar/ sugar-free foods and beverages. These sugar substitutes 
are often used in combination in food and beverages to create the 



same level of sweetness as natural sugars and minimize less desired 
flavors of the sugar substitutes. The separation of these sweeteners 
was achieved on a Thermo Scientific™ Dionex™ CarboPac PA20 
column. This column facilitates determination of the sugar substitutes 
in sugar-free samples with minimum sample preparation and an 
overall injection to injection time of 25 min. In this work, we 
analyzed five commercial sugar-free products: two sugar-free protein 
bars, a keto cookie baking mix, a sugar-free vitamin water, and a 
zero-sugar sports drink for their erythritol, allulose, and sucralose 
contents. The method showed good precision and accuracy with a 
recovery range of 83-116% for the samples tested. 
 
9:00. Consumer preference, sensory quality, and nutritional 
values of pecan oils from native and improved varieties   Xiaofen 
Du, xdu@twu.edu, Adriana Muniz, Xuejun Liu, Zahra Yusufali. 
Nutrition and Food Sciences, Texas Woman's Univ., Denton   Pecan 
(Carya illinoinensis) is a nut tree that is indigenous to the US. The 
US is the largest pecan producer, producing more than 50% the 
world’s total production; however, the consumption of pecan in the 
US remains low, between 0.4-0.5 lbs per capita. To increase pecan 
consumption, a new approach to add value to the whole pecan food 
chain and industry is needed, including increased choices of raw 
pecan nuts and newly developed pecan co-products and by-products, 
which diversify the pecan portfolio. Pecan oil, which is a value-added 
co-product, has gained interest in recent years because it is rich in 
bioactive compounds and is used in health and nutrition industries. 
Information, though, on pecan oil composition is still scarce in 
scientific literature, and consumer tests have not been used for pecan 
oil acceptance and preference tests yet. A consumer study (n = 98 
participants) indicated that all five pecan oils received positive 
hedonic ratings (>5 on a 9-point hedonic scale) for overall acceptance 
and the likability of oil flavor, raw-nut flavor, and thickness, while 
olive oil was rated slightly lower than 5 for these attributes. Pecan 
oils had higher characteristic raw-nut flavor but was lower in oil 
flavor, fatty flavor, astringent, and thickness. Unsaturated fatty acids 
and polyphenols are the key nutrients for pecan oil and olive oil. In 
five pecan oils, C18 fatty acids (FAME GC-MS method) accounted 
for approximately 90%, while C16 fatty acids accounted for 8.0-9.1% 
of the total fatty acids. Total polyphenols (Folin-Ciocalteu method) 
showed a range of 8-15 mg GAE/100g of oil and lower than that for 
olive oil. Results from this study will add first-hand knowledge to 
academia, add value to the pecan processing industry and pecan 
growers, and provide direct evidence for marketing pecans. 
 
9:20. Understanding seasonal changes in volatile and phenolic 
compounds in California native elderflowers (Sambucus nigra 
ssp. cerulea)   Katie Uhl, kruhl@ucdavis.edu, Alyson E. Mitchell. 
Food Science and Technology, Univ. of California, Davis   The blue 
elderberry (Sambucus nigra ssp. cerulea) is a fruit-bearing shrub 
native to the western US. It is often planted in hedgerows near farms 
to attract beneficial pollinators and insects. The shrub begins to 
flower in April or May and continues to bloom throughout the 
summer even as berries ripen. Just as the berries are used for juices, 
syrups, and jams, the flowers too can be used to make teas and 
liquors. Historically, elderflowers have been used as an herbal 
treatment for pain, inflammation, and colds. Both elderberry and 
elderflower are becoming more popular in food, beverages, and 
cosmetics for their bioactive and organoleptic properties. The 
European (S. nigra ssp. nigra) subspecies has been evaluated for their 
composition and are used frequently in commercial products, but the 
blue elderberry (S. nigra ssp. cerulea) has yet to be analyzed and is 
not yet used for commercial products. The volatile and phenolic 
profiles of this subspecies of elderflower are presented here for the 
first time, determined by headspace solid-phase microextraction gas 
chromatography-mass spectrometry (HS-SPME GC/MS) and high-
performance liquid chromatography quadrupole time of flight mass 

spectrometry (HPLC/QTOF-MS), respectively. Flowers were 
sampled from hedgerows at the several times throughout their 
growing season, and the changes in volatile and phenolic composition 
were determined. Understanding composition and how the volatile 
and phenolic profiles of the S. nigra ssp. cerulea elderflower change 
throughout the growing season can help increase the use of this 
native, pollinator-friendly shrub in food, beverage, and cosmetic 
products for optimized quality by knowing the best time to harvest 
flowers. 
 
Identification and characterization of chemical compounds 
contributing to coffee body   Brianne M. Linne, linne.8@osu.edu, 
Christopher T. Simons, Devin G. Peterson. Dept. of Food Science 
and Technology, The Ohio State Univ., Columbus   Body is one of 
ten attributes defined by the Specialty Coffee Association (SCA) that 
contributes to the overall quality rating of coffee, and, consequently, 
to the value ascribed to coffee beans. The SCA describes coffee body 
as the “tactile feeling” of the liquid in the mouth. This study 
investigated compounds that impact tactile sensations of drip brewed 
coffee. A descriptive analysis (DA) panel was presented with a set of 
coffees receiving a range of body scores from certified Q-grade 
cuppers and, through multiple tastings, identified four tactile sub-
attributes that allowed differentiation among presented coffees 
(“chalkiness”, “mouthcoating”, “astringency”, and “thickness”). A 
sensory-guided fractionation methodology was then employed with 
the highest body coffee undergoing multi-dimensional separation on 
a preparative-scale liquid chromatography system equipped with 
triple quadrupole mass spectrometry (QqQ MS) detector. After each 
dimension of separation, sensory analysis was conducted by the 
trained DA panel to screen for activity using a combined paired-
comparison and intensity rating sensory evaluation protocol. Phenolic 
quinic acids and melanoidins were implicated in mouthcoating and 
astringency perceptions, respectively. Compounds were identified 
using authentic standards and MS/MS fragmentation analysis. 
Fourier-transform ion cyclotron resonance coupled with MS (FT-ICR 
MS) was further utilized to character the melanoidin isolate. 
Compound concentration ranges were quantified in coffee using 
standard addition and sensory recombination testing further validated 
contribution to tactile attributes. Psychophysical testing will follow to 
elucidate mechanistic underpinnings. This research provides a 
molecular basis through which to understand how processing and 
roasting conditions may impact coffee body and mouthfeel and will 
also contribute to the dearth of knowledge on tactile perception in the 
oral cavity and its relation to the food and flavor experience. 
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10:30. Quantitative dietary fingerprinting (QDF)—A novel tool 
for comprehensive dietary assessment based on quantitative 
large-scale multianalyte metabolomics platform   Raul Gonzalez-
Dominguez1,2, raul.gonzalez@ub.edu, Mireia M. Urpi-Sarda1,2, Olga 
O. Jauregui2,3, Paul W. Needs4, Paul A. Kroon4, Cristina Andres-
Lacueva1,2. (1) Biomarkers and Nutrimetabolomics Laboratory, Dept. 
of Nutrition, Food Sciences and Gastronomy, Food Innovation 
Network (XIA), Nutrition and Food Safety Research Inst. (INSA), 
Faculty of Pharmacy and Food Sciences, Univ. de Barcelona, 
Catalunya, Spain (2) CIBER Fragilidad y Envejecimiento Saludable 
(CIBERfes), Instituto de Salud Carlos III, Barcelona, Spain (3) 
Scientific and Technological Center, Univ. of Barcelona (CCiTUB), 
Spain (4) Quadram Inst. Bioscience, Norwich, UK   Metabolomics is 
a powerful tool for investigating the association between nutrition 
and health status, being established as key analytical tool in human 
nutrition studies. Metabolomics in particular has played a key role in 
the development of biomarkers of food intake in an effort to enhance 



the accuracy of dietary assessments. We developed a novel 
quantitative dietary fingerprinting (QDF) approach, which enables for 
the first time the simultaneous quantitation of about 400 urinary food-
derived metabolites, including (poly)phenolic aglycones, phase II 
metabolites, and microbial-transformed compounds, as well as other 
compounds (e.g., glucosinolates, amino acid derivatives, 
methylxanthines, alkaloids, and markers of alcohol and tobacco 
consumption). This metabolomics approach was satisfactorily 
validated in terms of linearity, recovery, matrix effects, specificity, 
limits of quantification, intraday and interday precision, and 
carryover. Our ongoing approach includes the optimization, 
validation, and application of a multimetabolite platform for 
comprehensive and quantitative metabolomics-based on dietary 
exposure research, expanding coverage to external environmental, 
lifestyle exposure derived and associated biological responses 
throughout the lifespan with great utility in large-scale 
epidemiological studies. Efforts in this research area aim to advance 
quality control of traditional dietary assessment methods, advance 
compliance evaluation in nutritional intervention studies, and 
increase the significance of observational studies by investigating 
associations between nutrition and health. 
 
10:50. Developing advanced analytical techniques to combat food 
fraud   Xiaonan Lu, xiaonan.lu@mcgill.ca. Food Science, McGill 
Univ. Faculty of Agriculture and Environment, Sainte Anne de 
Bellevue, Quebec, Canada   Food fraud is estimated to cost the global 
food industry $10-15 billion per year. A variety of traceability and 
risk assessment systems have been developed to detect food fraud. 
With rapid globalization and complex supply chain, effective product 
tracing and tracking have been hindered. Serving as the last barrier to 
ensure food authenticity, reliable techniques to identify fraudulent 
foods are indispensable. Traditional analytical techniques are mostly 
time consuming, labour intensive, lack the specificity and sensitivity, 
and have a high cost. My lab has developed different advanced 
analytical techniques during the past few years so as to improve the 
testing of food fraud. I will deliver a few representative techniques 
including portable spectrometers, molecularly-imprinted polymers, 
isothermal nucleic acid amplification, microfluidic “lab-on-a-chip”, 
and lateral flow assays to ensure a more reliable, rapid, user friendly, 
and cost-effective detection of food adulteration. Some of these 
analytical products have been widely applied by different 
governmental agencies and also under commercialization. 
 
11:10. Functional fppds, nutraceuticals and natural health 
products: Achievements and challenges   Fereidoon Shahidi, 
fshahidi@mun.ca. Biochemistry, Memorial Univ. of Newfoundland, 
St. John's, Canada   Functional foods, nutraceuticals, natural health 
products and dietary supplements provide a myriad of bioactive 
compounds that promote health and reduce disease risk. These 
include phenolic and polyphenolic compounds, that render 
antioxidant effects along with other unrelated activities as well as 
omega-3 fatty acids that are important for their essential role from 
gestation to old age. While these effects are well documented, 
discrepancies have often existed between the in vitro and in vivo 
results, among other chanllenges. Thus, consideration of factors such 
as incomplete extraction of bioactives, accounting for their 
metabolites and issues related to structural features of the molecules 
involved as well as their absorption and bioavailability is essential as 
wel as those related to the health beneficial effects of omega-3 oils. A 
cursory account of achievements and challenges encountered will be 
provided to highlight both fundamental and applied aspects. 
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10:30. Freshwater microalgae harvesting by self-driven 3D 
microfiltration with porous superabsorbent polymer (PSAP) 
beads   Wensi Chen, wchen462@gatech.edu, Xing Xie. School of 
Civil and Environmental Engineering, Georgia Inst. of Technology, 
Atlanta   Microalgae are emerging as next-generation renewable 
resources with the potential to address urgent industrial and 
agricultural demands. Conventional harvesting methods include 
centrifugation, filtration, flocculation, and flotation. However, these 
methods are still limited by intensive energy consumption, long 
treatment time, or chemical addition requirement. In this study, we 
design and fabricate porous superabsorbent polymer (PSAP) beads to 
concentrate and harvest freshwater microalgae cultures. The PSAP 
beads can swell fast in microalgae suspension with high water 
absorption capacity. Meanwhile, microalgae cells are excluded 
outside the beads and successfully concentrated in the residual 
medium. This 3D microfiltration process is self-driven attributed to 
the high water absorbency of the PSAP beads. After the treatment, 
the beads can be easily isolated from the microalgal concentrate and 
reused after drying. The use of PSAP beads for microalgae harvesting 
is fast, effective, and scalable. It doesn’t require any complex 
instruments or chemical additions. Therefore, this technique 
potentially provides an efficient and feasible alternative to obtain 
high concentrations of functional biomass at a very low cost. 
 
10:50. Biodegradable controlled release fertilizer based on 
chitosan-montmorillonite nanocomposites   Zeou Dou, 
dzoai@hotmail.com, Vitoria Bini, Xing Xie. Georgia Inst. of 
Technology, Atlanta   Overpopulation poses pressure on sustaining 
food production, demanding a significant increase in crop yield. 
However, a significant portion of nutrients in traditional fertilizers is 
lost during leaching and runoff causing economic loss and 
environmental threats. Here, we present a controlled fertilizer release 
strategy based on widely available and biodegradable chitosan. 
Hydrophilic chitosan polymer chains were crosslinked through 
freeze-thaw physical crystallization association to form polymer 
network hydrogels. Physical crosslinking ensures the excellent 
biodegradability of the chitosan hydrogels. Two-dimensional 
montmorillonite nanoclay flakes were mixed with the polymer to 
provide more crosslinking sites and form microporous structures after 
freezing for controlled fertilizer release. Over the course of around 20 
days, up to 80% of loaded nutrient ions were released into the 
aqueous medium. In addition to the controlled release of fertilizers, 
the as-prepared hydrogels containing varying nanoclay content 
exhibited excellent water absorbency from 25 to 140 g/g dry gel. 
 
11:10. Characterization of novel soybean hull-based binders for 
aqua-feed pellets   Navid Etebari Alamdari1,3, n.etebari@auburn.edu, 
Burak Aksoy1,3, Mediha Aksoy2, Benjamin H. Beck2, Zhihua Jiang1,3. 
(1) Chemical Engineering, Auburn Univ., Alabama (2) USDA ARS, 
Auburn, Alabama (3) Alabama Center for Paper and Bioresource 
Engineering (AC-PABE), Auburn   Soybean is one of the most 
cultivated crops in the world generating about 20 million tons of 
soybean hull (SBH) per year in the world. Current applications of 
SBH are mainly animal feed and dietary fiber, with the rest being 
landfilled or incinerated. With the goal of producing value-added 
products from SBH and reducing the environmental problems caused 
by landfilling or incineration of this under-utilized biomass, the 
Alabama Center for Paper and Bioresource Engineering (AC-PABE) 
has recently developed a novel compound feed binder using 100% 
soybean hull (SBH) in collaboration with USDA-ARS (patent-
pending). The novel binder's production requires only traditional, 
simple to apply, and scalable acid treatment with minimum effluent. 
The objective of this study is to characterize the chemical and 
physical properties of the novel binders and understand the 
interactions among different components such as protein, pectin, 
hemicellulose, and cellulose and their synergistic effects under 



different processing conditions, with a goal of identifying the optimal 
processing conditions. Evaluation of the mass balance of the filtrate 
and retained solids from the acid treatment showed that a significant 
amount of non-fibrous components, i.e., pectin and protein, are 
solubilized during the treatments. Chemical composition and 
functional group analysis confirmed the dissolution of pectin and 
protein, contributing to the binding properties of the SBH binders 
(SBH-1, 2, 3) as opposed to the untreated SBH. The carboxylic acid 
content for SBH-1 is twice the value for the untreated SBH. This 
value is even higher for SBH-2 and SBH-3, due to the separation 
from fibers and having more dissolved pectin and protein in them 
(about 18% compared to 10% in SBH-1). We are evaluating the 
structural changes of pectin, protein, SBH fibers, and their synergistic 
effects under different processing conditions. 
 
11:30. Bioinspired seed coatings to boost germination and 
mitigate abiotic stressors   Augustine Zvinavashe, Benedetto 
Marelli, bmarelli@mit.edu. Civil and Environmental Engineering, 
Massachusetts Inst. of Technology, Cambridge   Human population 
growth, soil degradation, and agrochemical misuse are significant 
challenges that agriculture must face in the upcoming decades as it 
pertains to global food production. In semi-arid regions, water is the 
determining factor for crop production and water stress during seed 
germination and early seedling growth is the highest cause of crop 
loss, with dramatic impact on food security for 1 billion people that 
are threatened by desertification. In nature, some seeds (e.g. chia, 
basil) produce a mucilage-based hydrogel that creates a germination-
promoting microenvironment by retaining water, regulating nutrients 
entry, and facilitating interactions with beneficial microorganisms. 
Inspired by natural seed coats and by biopolymers developed by 
organisms to survive desiccation, we propose a technology that seeks 
to engineer the microenvironment of seeds by encapsulation, 
preservation, and precise delivery of biofertilizers that can boost 
germination and mitigate abiotic stressors. We show proof-of-concept 
of the technology capability to alleviate abiotic stressors such as 
drought and salinity both in lab and in a greenhouse settings, using 
soil native of semi-arid regions of the world. 
 
12:00. Converting orange peels wastes to degradable bioplastics   
Maryam Davaritouchaee, maryam.davaritouchaee@cornell.edu, 
Alireza Abbaspourrad. Food Science and Agriculture, Cornell Univ., 
Ithaca, New York   Ever-growing piles of highly recalcitrant plastic 
waste are threatening the environment because of both poor 
degradability and the discharge of greenhouse gases through all 
stages of conventional plastic production. A sustainable technology 
that can replace traditional fossil-based plastics is transforming 
carbon-neutral feedstocks into biodegradable plastics via the bio-
inspired process. Bio-based plastics, polyhydroxyalkanoates (PHAs), 
can be synthesized by different organisms such as bacteria, archaea, 
and yeasts. However, the process is not as simple as it looks and the 
carbon sources attribute to 50% of bioplastics production cost. In this 
vein, our goal is to valorize abundant food waste stream resources 
such as orange peels. Though the key barriers for building a 
successful bioplastic synthesis process from orange peels are 1) the 
necessity of pretreatment to generate sugars as nutrient sources and 2) 
the limonene extraction step. Limonene, classifies as a cyclic 
monoterpene, has an inhibitory effect on bioplastic production rate 
and microbial growth. Reactive oxygen species offer a novel method 
to degrade orange peels and eliminate the limonene extraction step. 
From this perspective, we studied the orange peels treatment and 
limonene oxidation by superoxide radical anion in an aqueous 
medium. The effects of this radical on the sugar yield, bacteria 
viability, limonene removal, cell dry weight, and 
polyhydroxybutyrate (PHB) production rate and its properties were 
studied. The results demonstrate the potential of oxidized orange 
peels as a nutrient source for biotechnology processes and reflect the 

complete oxidation of limonene and high cell viability. The process 
led to 90% sugar extraction after 15 minutes of reaction, 90-95% cell 
viability even with 5% oxidized orange peels loading, high cell dry 
weight, and PHB with a molecular weight of 100 kDa from batch 
fermentation flask. This study validates the feasibility of the 
implementation of the oxidation method for high sugar recovery and 
limonene degradation for efficient bioplastic production from orange 
peels waste. 
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2:00. Determination of trans-galactooligosaccharides in foods 
using HPAE-PAD in dual eluent generation cartridge mode   
Jingli Hu, jingli.hu@thermofisher.com, Jeffrey S. Rohrer. Thermo 
Fisher Scientific, Inc. Santa Clara, Sunnyvale, California   Trans-
galactooligosaccharides (TGOS) are soluble galactans that can be 
classified as dietary fiber because they pass through the small 
intestine intact, but are fermented in the colon by the intestinal flora. 
TGOS is classified as a dietary prebiotic that can improve health by 
modulating the intestinal microbiota and the immune system. These 
galactans are di- to octasaccharides composed of 1–7 galactose units 
linked to a glucose molecule at the reducing end. A high-performance 
anion-exchange chromatography with pulsed amperometric detection 
(HPAE-PAD) method was developed to measure TGOS in food and 
feed products. The method was approved as AOAC Method 2001.02. 
In AOAC Method 2001.02, a buffered extract of the sample 
containing TGOS is treated with an enzyme, β-galactosidase, that 
hydrolyzes TGOS to galactose and glucose. Galactose and other 
sugars are separated on a 4mm anion-exchange column designed for 
carbohydrate separations and detected PADJR. In this work, AOAC 
Method 2001.02 was evaluated with a 1 mm the same column in a 1 
mm format using HPAE-PAD in dual eluent generation cartridge 
mode. The 1-mm column requires a flow rate approximately 16 times 
less than the 4 mm column, and thus significantly reduces eluent 
consumption and waste generation. Dual EGC mode replaces the 
manual preparation of the sodium hydroxide/sodium acetate eluents. 
This mode uses a methanesulfonic acid (MSA) eluent generation 
cartridge (EGC) and a potassium hydroxide (KOH) EGC in series to 
generate an extremely reproducible and accurate KOH/KMSA eluent 
gradient needed for separating complex carbohydrates. The 
separation, linearity, and reproducibility were excellent. Comparison 
with a traditional HPAE-PAD separation of TGOS using sodium 
hydroxide/sodium acetate eluents showed that the Dual EGC method 
delivers similar resolution of carbohydrates but simplifies operation 
(no eluent preparation) and improves retention time precision. 
 
2:20. Development and validation of a quantitative high-
performance anion-exchange chromatography with pulsed 
amperometric detection (HPAEC-PAD) method permits 
structural profiling of arabinoxylans from cool-season pasture 
grasses   Rachel R. Schendel1, rachel.schendel@uky.edu, Glenna 
Joyce1,3, Michael Flythe2,1, Isabelle Kagan2. (1) Dept. of Animal and 
Food Sciences, Univ. of Kentucky College of Agriculture Food and 
Environment, Lexington (2) USDA Agricultural Research Service 
Forage-Animal Production Research Unit, Lexington, Kentucky (3) 
James B. Beam Inst. for Kentucky Sprits, Univ. of Kentucky College 
of Agriculture Food and Environment, Lexington   Arabinoxylans 
(AX) are a major structural polysaccharide found in the plant cell 
walls of monocots such as grasses and cereal grains. AX structural 
components and substitution patterns contribute to structural diversity 
between different monocot species as well as plant tissues. 
Differences in AX structure found in common forage species used for 
animal feed may affect forage digestibility, rumen microbial 
fermentation, and plant disease resistance. However, there is a current 



lack of structural information about AX from vegetative tissues in 
forage species, so these structure-function relationships are still 
undefined. The primary objective of this research was to develop and 
validate a high-performance anion-exchange chromatography 
(HPAEC-PAD) method to rapidly quantify AX oligosaccharides (or 
AXOS) released from forage materials via endoxylanase digestion. 
The purpose of this research was to reveal AX structural profiles in 
forages and enable their comparison between species. An HPAEC-
PAD method was successfully developed for ten xylanase-released 
AXOS and validated for the analytical parameters concentration 
range (CR), limit of detection (LOD), limit of quantification (LOQ), 
retention time (tR HPAEC), and relative response factor (RRF). The 
method was then tested on destarched cell wall material from four 
cool-season pasture grasses harvested in central KY (timothy, 
perennial rye, tall fescue, and bluegrass), revealing their AX 
structural profiles. In addition, the cell wall monosaccharide profile 
and ester-linked hydroxycinnamic acid (HCA) contents were 
determined for each grass species. 
 
2:40. Aptamer based pesticide detection: Tri-element analysis   
Shalini Shikha, chz158432@iitd.ac.in, Sudip K. Pattaanayek. 
Chemical Eng., Indian Inst. of Technology Delhi, New Delhi, India   
With advancements in the food industry, comes an associated 
malignant force of increased usage of pesticides and insecticides. 
Although usage of such substances bring about benefits such as that 
of pest/insect control and improved productivity, the disadvantages of 
the likes of food contamination and bio-magnification constitute one 
of the primary concerns in the field of food safety. Conventional 
methods of pesticide detection include chromatography, spectrometry 
and fluorescence which succeed in terms of high effectiveness and 
accuracy, but fail in case of practical usage due to high complexity, 
being extremely time consuming, having a high cost of operation and 
requiring professional experts for conduction of such tests. Bio-
chemical methods of pesticide detection are modern and promising 
solutions which overcome a majority of the shortcomings associated 
with the aforementioned conventional methods. One such bio-
chemical method is that of using “Apta-sensors” for the detection of 
pesticides which make use of single-stranded DNAs or RNAs, called 
Aptamers, with pesticide/chromatophore specific binding properties. 
We try to use MD simulations for finding out suitable Pesticide-Dye 
combination for aptamer based detection using Binding Energy (ΔG) 
as a basis for selection. Using appropriate hairpin structures of 
standard aptamers and positioning pesticide/dye molecules inside the 
appropriate loops, we study the interactions between the aptamer and 
the respective hetero-molecule for simulation runs of 25ns each. 
Basis the interaction analysis, we were able to choose 2 dyes - 
Azobenzene and Sudan Orange G for use in the detection of 
Chlorpyrifos. We have also produced a strong theoretical basis for 
the selection of dyes using MD simulations. 
 
3:00. Identification of odorants from southern mountain mint, 
Pycnanthemum pycnanthemoides   Melissa Dein, 
m.foley2889@gmail.com, John P. Munafo. Food Science, The Univ. 
of Tennessee, Knoxville   Southern mountain mint, P. 
pycnanthemoides, is one of nineteen species in the genus 
Pycnanthemum within the Lamiaceae family. The genus is comprised 
of a diverse group of highly fragrant and essential oil rich plants that 
are endemic to North America. The odors of Pycnanthemum spp. are 
often described as mint-like, however, variation in odor 
characteristics exist between individual species as well as between 
wild populations of Pycnanthemum. The unique odor qualities of 
Pycnanthemum plants suggest potential culinary, medicinal, and 
flavor applications, yet the plants remain underutilized and minimally 
researched. Therefore, to gain further understanding of the odor 
chemistry of Pycnanthemum spp., an aroma characterization of P. 
pycnanthemoide was carried out through the application of aroma 

extract dilution analysis. As a result of this analysis, twenty-eight 
odorants were identified, including five with flavor dilution (FD) 
factors ≥ 64. The odorants with highest FD factors were piperitenone 
(FD 1024) and piperitone (FD 256), which both exhibit pleasant 
mint-like odor qualities. Some additional odorants identified with an 
FD factor of 64 included pulegone (mint, medicinal), 2-phenylethanol 
(floral, rose), and β-ionone (floral, woody). This study has afforded a 
collection of odorants that may contribute to the complex odor profile 
of P. pycnanthemoides and provides a foundation for future 
quantitative and sensory evaluations to determine the impact of each 
odorant on the overall aroma of the P. pycnanthemoides plant. 
 
3:20. Anti-glycation and protein cross-link breaking effects of 
Murraya koenigii (curry leaf) crude leaf extracts   
Oluwaseyefunmi I. Adeniran1, seyefunmiadeniran@gmail.com, N. 
Monate Mkolo2. (1) Biochemistry, Sefako Makgatho Health Sciences 
Univ., Pretoria, Gauteng, South Africa (2) Biology, Sefako Makgatho 
Health Sciences Univ., Pretoria, Gauteng, South Africa   Murraya 
koenigii (curry leaf), a well-known spice and herb, is reported to have 
many pharmacological benefits. Little information is known about its 
effect on advanced glycation end-products (AGEs) which are 
associated with vascular complications of diabetes and other age-
related diseases. In this study, we investigated and compared the anti-
glycation effect of various Murraya koenigii leaf (MKL) extracts 
with that of aminoguanidine and assessed their AGE-protein cross-
link breaking ability. Anti-glycation activities of MKL extracts 
(hexane, ethyl acetate, methanol and water) and aminoguanidine 
against total immunogenic AGEs (TIAGEs), carboxymethyl-lysine 
(CML) and carboxyethyl-lysine (CEL) were determined in bovine 
serum albumin (BSA)-fructose system after incubation for 20 days. 
Enzyme-linked immunosorbent assay (ELISA) was employed. The 
ability of MKL extracts and aminoguanidine to break AGE-protein 
cross-links was also investigated using ELISA. All MKL crude 
extracts significantly inhibited the formation of BSA-fructose derived 
TIAGEs than aminoguanidine (p < 0.001). Methanol and water 
extracts of MKL showed significantly higher anti-glycation against 
CML than aminoguanidine (p < 0.05). For CEL, the anti-glycation 
effect of the hexane extract was significantly higher than 
aminoguanidine (p < 0.001). All MKL extracts displayed AGE-
protein cross-link breaking ability. The highest cross-link breaking 
effect of the extracts was demonstrated by the water extract (87 %) 
while the lowest was by the methanol extract (40.3 %). The results of 
this study suggest that MKL crude extracts have both anti-glycation 
and cross-link breaking effects. Phytochemical screening of the crude 
extracts revealed the presence of various secondary metabolites 
which may be responsible for the observed anti-glycation and AGE-
protein cross-link breaking effects. 
 
3:40. Synthesis and characterization of antimicrobial dihydroxy 
quaternary ammonium bromides   Autumn Rudlong, 
amr452@cornell.edu, Julie M. Goddard. Food Science, Cornell 
Univ., Ithaca, New York   Food processing facilities can harbor 
pathogenic bacteria in growth niches: areas within a facility that 
accumulate water and debris. Growth niches are often outside the 
regularly cleaned and sanitized areas and present a major issue for 
post-processing microbial contamination. Some pathogens are known 
to be resident contaminates in dry and wet facilities and can persist 
for years, even with proper cleaning and sanitation procedures in 
non-food contact areas. Here, we report synthesis and 
characterization of five antimicrobial quaternary ammonium 
compounds suitable for incorporation into polyurethane coatings. 
N,N-bis(2-hydroxyethyl)-N-methyl-N-R-1-ammonium bromides (R= 
-octan {C8QBR}, -decan {C10QBR}, -dodecan {C12QBR}, -
hexadecan {C16QBR}, -octadecan {C18QBR}) were synthesized via 
the Menshutkin reaction with N-methyldiethanolamine (MDEA) and 
alkyl bromides of varying chain lengths. Quaternary ammonium 



compounds were characterized using Attenuated Total Reflection- 
Fourier-Transform Infrared Spectroscopy, Proton Nuclear Magnetic 
Resonance, and Differential Scanning Calorimetry. Minimum 
inhibitory concentrations were determined against Listeria 
monocytogenes and Salmonella enterica serovar Typhimirium. 
C16QBR and C18QBR displayed total inhibitory effects against 
Listeria monocytogenes at a concentration of 2.7ppm. C16QBR 
showed inhibitory effects against Salmonella enterica at a 
concentration of 21.3ppm. Quaternary ammonium compounds with 
hydroxyl end groups can be polymerized as antimicrobial polymer 
coatings to support routine cleaning and sanitization protocols in 
reducing cross-contamination of pathogenic microorganisms from 
persistent growth niches. 
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4:35. Mapping out the structure-function relationships of legume 
protein nanofibrils   Derek Dee, derek.dee@ubc.ca, Sara Zamani, 
Charlotte Shi. The Univ. of British Columbia, Vancouver, Canada   
Plant-based alternatives to meat, fish, eggs and dairy are becoming 
increasingly popular, yet the functionality of plant protein is 
generally lower than that of animal protein. One promising approach 
to dramatically alter the functionality of proteins is to induce their 
self-assembly into amyloid-like fibrils, or ‘nanofibrils’, which are 10 
nm wide and up to several µm long. Nanofibrils have unique 
chemical and physical properties that make them attractive for use in 
food. Converting plant proteins into nanofibrils might improve their 
performance in plant-based alternatives, but a better mechanistic 
understanding of nanofibril assembly, structure, and functional 
properties is needed to optimize their use. Nanofibril self-assembly is 
a complex protein misfolding and aggregation process, and little 
research to date has focused on plant protein nanofibrils. This 
presentation shares our recent work looking at different aspects of 
nanofibrils from legume proteins: the effects of assembly conditions 
on fibril polymorphism (different fibril types from the same protein), 
assembly mechanism and fibril composition, functionality of 
nanofibrils for food, and considerations about the food safety of 
nanofibrils. 
 
5:05. X-ray crystallographic study of unique properties of 
Lactococcus lactis proline-specific dipeptidase, prolidase   Takuji 
Tanaka, takuji.tanaka@usask.ca. Food and Bioproduct Sciences, 
Univ. of Saskatchewan, Saskatoon, Canada   Proline is a unique 
amino acid among 20 common amino acids. It has a conjugation 
between its side chain and nitrogen, and the peptide bond to the 
flanking amino acid is an imino bond. This property makes peptide 
bonds involved with proline insensitive to general 
proteinases/peptidases, accumulating proline-containing peptides in 
food fermentation. The proline-containing peptides are generally 
bitter, and fermented foods often show the bitterness from them. 
Prolidase is a proline-specific dipeptidase that hydrolyzes Xaa-Pro 
dipeptides. It is considered as a useful enzyme to reduce the 
bitterness in fermented foods. Lactococcus lactis prolidase has shown 
a unique characteristics among prolidase, where allosteric behaviour 
and substrate inhibition are observed. Our group has investigated 
these properties and have made several mutant enzymes that do not 
show either or both of these unique characteristics. We have recently 
solved the X-ray structures of these mutant enzymes (H38S, D36S, 
and R293S) as well as wild-type enzyme at 2.3, 1.7, 2.7 and 2.3 Å, 
respectively. The models show that the active site is made of two 
histidine (His 204 and His 303) and Arg 40. A flexible loop structure 
from a monomer of this homodimeric enzyme interacts with the other 
monomer at His 303 and Arg 293 in and near the active site . This 
loop structure is an essential functional structure since a loop deletion 
has inactivated this enzyme. The models show the interaction of 

His38 on the loop to His303 in the active site and this interaction is 
one of the keys for allosteric behaviour which is governed by the 
interaction of two monomers. A slight shift of two monomers during 
the catalytic event is speculated to influence the allosteric behaviour. 
His38, Arg40 (both on the loop), Arg293, and His 303 (near or in the 
active site) form a pseudo substrate binding site, leading the substrate 
inhibition and allosteric behaviour. In this presentation, the details of 
these models will be discussed, and mechanisms of its unique 
characteristics and catalytic mechanism will be proposed. 
 
5:35. Characterization of new plant proteases and their potential 
applications in food processing   Miguel A. Mazorra Manzano1, 
mazorra@ciad.mx, José G. Teutle Paredes1, Wendy G. Mora Cortes1, 
Daniel A. González Velásquez1, Jesús M. Moreno Hernández2. (1) 
Technology of Food of Animal Origin, Centro de Investigacion en 
Alimentacion y Desarrollo AC, Hermosillo, Sonora, Mexico (2) 
Campus Culiacan, Instituto Nacional de Investigaciones Forestales 
Agricolas y Pecuarias, Culiacán, Sinaloa, Mexico   Proteases 
represent the largest group of enzymes with industrial applications 
such as in food processing. The increasing demand for eco-friendly 
catalysts has led to the search for new natural sources of proteolytic 
enzymes. Citrus aurantium, Vallesia glabra, and Solanum 
elaeagnifolium represent tree new rich sources of plant proteolytic 
enzymes (PPE) with diverse catalytic properties, substrate specificity, 
and stability. C. aurantium flowers contain different types of 
proteases which are active in a broad range of temperature (30-70 °C) 
and pH (3-12). Their maximum activity (pH 4.0) was mainly related 
to the presence of aspartic proteases (APs). Their activity against 
different food proteins (i.e., BSA, hemoglobin, caseins, and 
myofibrillar fish protein) and their potential use as a milk-clotting 
agent in the cheesemaking process and protein hydrolysates 
production was demonstrated. Similarly, V. glabra presented 
abundant and diverse PPE in leaves, seed, and fruit; however, 
maximum activity (65 °C and pH 4.0) was mainly related with the 
presence of cysteine proteases (CPs) and, to a lesser extent, to the 
activity of serin, aspartic, and metallo-proteases. On the contrary, the 
S. elaeagnifolium berries seem to contain only one protease, which 
presented atypical thermostability properties (D and z value of 13 
min and 7 °C at 75 °C, respectively). Besides, the protease from S. 
elaeagnifolium hydrolyzed β-Lg to a higher degree than digestive 
enzyme pepsin, releasing peptides with potential antihypertensive and 
antidiabetics properties (ACE and DPP-IV inhibitory activity, 
respectively). Plant proteolytic enzymes offer enzymatic properties 
and structural features attractive for structure-function relationship 
studies and potential use in food processing (i.e., bioactive peptides 
production and cheesemaking process). 
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4:30. Diabetes as an environmental risk factor: An extremely 
facile microwave-induced organic synthesis of creatine-MGO 
adducts and characterization by LC-MS/MS   Bishambar Dayal1, 
dayalb77@gmail.com, Michael A. Lea2, Shivangi Nanda1. (1) 
Medicine, RWJ-MS Rutgers Univ., New Brunswick, New Jersey (2) 
Microbiology, Biochemistry and Molecular Genetics, Rutgers Univ. 
New Jersey Medical School, Newark   Diabetes is an environmental 
risk factor and is caused by the accumulation of advanced glycation 
end products (AGEs). Metabolic inhibitors such as 2-amino 
guanidine, metformin and phenformin are all nucleophilic hydrazino 
compounds which block the formation of fluorescent AGEs. Efficacy 
of biguanides metformin and phenformin have also been 
demonstrated very recently in preventing pancreatic ductal 
adenocarcinoma (PDAC) and specifically phenformin was five times 
better drug than metformin: http://clincancerres.aacrjournals.org/ 



April 25, 2018. Studies by Brownlee et al. (Science 1986) elucidated 
that glycosylation products in diabetes patients are toxic mediators of 
macro-and microvascular complications and a monoguanide, 2- 
aminoguanidine prevented diabetes-induced arterial wall protein 
cross-linking. Protein cross-links are also formed spontaneously not 
only in diabetes individuals but also are formed in aging populations . 
Our recent studies elucidated the anti glycosylation effect of well 
established drugs, 2-aminoguanidine, metformin, and phenformin 
were comparable with the flavonoids present in Okra Seed Extracts 
(OSE) (ACS Book Chapter 2012, ACS 255). The inhibition and anti-
glycosylation activity of methylglyoxal-induced modification of 
human serum albumin and lysozyme by stereo-chemically well-
defined OSE was illustrated by SDS-PAGE, fluorescence 
spectroscopy and changes in protein concentrations via Nano-drop 
spectrophotometer (2016). Present studies will describe mechanistic 
implications of the scavenging effects of an amino acid creatine. An 
extremely facile microwave-induced organic synthesis of creatine-
MGO adducts was achieved and characterized by LC-MS/MS. Our 
results demonstrated that mono-and bis-adducts of creatine-methyl 
glyoxal adducts were inhibited successfully. 
 
4:50. Uric acid-degrading bacteria: A promising strategy to 
control hyperuricemia   William W. Wolfe, 
williamwwolfeiv@gmail.com, Hang Xiao. Food Science, Univ. of 
Massachusetts, Amherst   Uric acid is a nitrogenous waste product 
produced through purine degradation in human metabolism. 
Throughout evolution, humans have lost the ability to degrade uric 
acid through the loss of the uricase enzyme. Therefore, when 
produced in excess uric acid can build up and cause negative health 
outcomes including inflammation, gout, and kidney stones. About 
30% of waste uric acid is removed through the large intestine and 
may be able to interact with the gut microbiome. We hypothesized 
that certain gut bacteria can degrade uric acid into the less harmful 
water-soluble metabolite allantoin. In this study, strains of gut 
bacteria were screened for uric acid degrading activities. By utilizing 
uric acid’s low water solubility, crystalized uric acid was used in agar 
plates to observe clear zone forming gut bacteria. Bacteria from 
Human and Mouse fecal samples were screened this way on three 
different types of media. Isolated strains were also cultured with 
soluble uric acid in liquid media to determine degradation rates of 
uric acid. Overall, our results demonstrated that gut bacteria may 
have the ability to lower the level of uric acid in the large intestine to 
help alleviate the negative health effects caused by elevated uric acid 
in humans. 
 
5:10. Enhancement of carotenoid bioavailability in humans using 
excipient systems: Influence of dosing strategy of black pepper   
Haiyan Luo, hluo@foodsci.umass.edu, Zhengze Li, Yukun Sun, 
Jiazhi Zhou, Chia-yu Lo, Qi Wang, Lingxiao Yi, Yifan Gao, Yanyan 
Wu, Jingyuan Huang, Hang Xiao. Food Science, Univ. of 
Massachusetts, Amherst   Background: Black pepper contains 
piperine that can enhance the oral bioavailability of nutrients by 
decreasing first-pass metabolism of the nutrients thus increasing their 
levels in the systemic circulation. Our previous results demonstrated 
that black pepper at 0.5 gram per vegetable salad significantly 
enhanced carotenoids bioavailability in humans when combined with 
excipient emulsions, and this enhancement was highly synergistic. 
The aim of this study was to determine the efficacy of black pepper at 
different doses in producing enhanced carotenoid bioavailability in 
humans when combined with excipient emulsion. Method: Human 
subjects randomly consumed a vegetable salad or a vegetable salad 
with canola oil emulsion (COE) and different amount of black pepper 
(0.1g, 0.1g×3, 0.3g, or 0.5g). Hourly blood draw was performed after 
the meal for 10 h to obtain the triacylglycerol-rich lipoprotein (TRL) 
fractions to determine the concentration of newly absorbed major 
carotenoids (alpha-carotene, beta-carotene, lycopene, and lutein) by 

HPLC. Results: The presence of black pepper (0.1g, 0.1g×3, 0.3g, or 
0.5g) and emulsion in the salad significantly increased the absorption 
of total carotenoids by 336%, 357%, 443%, and 614%, respectively. 
The maximum concentration of absorbed carotenoids (CMAX) in TRL 
fraction was also significantly increased from 13.3 ± 1.3 (nmol/L) 
(salad only) to 46.6 ± 4.7 (nmol/L), 45.9 ± 5.1 (nmol/L), 64.6 ± 7.6 
(nmol/L), and 75.5 ± 8.8 (nmol/L), respectively. In general, the 
concentration of total carotenoids in female subjects was higher than 
that in male subjects after co-consumption of salad with black pepper 
and COE. Overall, our results demonstrated a clear dose-dependent 
relationship between black pepper and the absorption of carotenoids. 
 
5:30. Evidence for glandless cottonseed kernel extract down-
regulating gene expression in human colon cancer cells   Heping 
Cao1, heping.cao@usda.gov, Kandan Sethumadhavan1, Xiaoyu Wu2, 
Xiaochun Zeng3, Lin Zhang4. (1) Southern Regional Research 
Center, USDA-ARS Southeast Area, New Orleans, Louisiana (2) 
School of Bioscience and Bioengineering, Jiangxi Agricultural Univ., 
Nanchang, China (3) Dept. of Life Science and Environmental 
Resources, Yichun Univ., Jiangxi, China (4) Key Laboratory of 
Cultivation and Protection for Non-wood Forest Trees, Ministry of 
Education, Central South Univ. of Forestry and Technology, 
Changsha, Hunan, China   Cotton plant provides economically 
important fiber and cottonseed. Cottonseed contributes to 
approximately 20% of the crop value, but its value could be increased 
by providing high value bioactive compounds and polyphenolic 
extracts aimed at improving nutrition and preventing diseases. 
Cottonseed is either glanded or glandless depending on gossypol 
glands. Glandless seeds contain very low amount of gossypol and are 
generally considered safe to use. The objective of this study was to 
test the hypothesis if glandless cottonseed extract could regulate gene 
expression in human colon cancer cells. COLO 225 cells were treated 
with ethanol extract followed by evaluating cell viability and gene 
expression with MTT and qPCR assays. Glandless seed kernel extract 
showed minor effect on cell viability. qPCR method was used to 
analyze 55 mRNA levels involved in several pathways including 
DGAT, GLUT, TTP, IL, gossypol-regulated genes and TTP-
mediated mRNAs. Glandless seed kernel extract significantly 
reduced mRNA levels of several key genes involved in glucose 
transport, lipid biosynthesis and inflammation. The inhibitory effects 
of glandless seed kernel extract on gene expression may provide an 
opportunity for improving nutrition and health. This may increase 
glandless cottonseed value by using ethanol extract as a nutritional 
supplement and health intervention agent. 
 
5:50. Investigating the structure-function relationship of natural 
polyphenols in inhibiting islet amyloid polypeptide fibril 
formation   Raliat Abioye1, rabio069@uottawa.ca, Chibuike 
Udenigwe2,1.(1) Dept. of Chemistry and Biomolecular Sciences, 
Univ. of Ottawa, Ontario, Canada (2) School of Nutrition Sciences, 
Univ. of Ottawa, Ontario, Canada   Islet amyloid polypeptide (IAPP) 
is a neuroendocrine hormone that functions in postprandial glucose 
metabolism. Due to its amino acid composition being highly 
hydrophobic, aggregation of IAPP results in the formation of fibrils 
which are highly cytotoxic to pancreatic β-cells. Thus, inhibition of 
IAPP fibrillation is an important target in mitigating type 2 diabetes. 
The objective of this study was to identify potential natural phenolic 
compound inhibitors of IAPP fibrillation while also investigating the 
effect of structure on their inhibitory mechanisms. Thioflavin T 
(ThT) fluorescence assay was performed at 1:0.5, 1:1, and 1:2 
IAPP:phenolic molar ratios to screen for potential inhibitors. 
Biomolecular interactions between the selected phenolic compounds 
and IAPP were monitored via circular dichroism (CD) spectroscopy. 
Dynamic light scattering (DLS) was used to identify the fibrillary 
species present in the presence of inhibitors. Finally, ThT 
fluorescence microscopy imaging was used to visually monitor 



fibrillation progression. Of the 11 phenolic compounds tested, three 
structurally diverse compounds, caffeic acid, gallic acid, and rutin, 
were identified to have inhibitory effects against IAPP fibrillation at a 
1:1 concentration. The ThT fluorescence assay, and the derived 
kinetic parameters, suggested phase-specific inhibitory mechanisms 
of the different phenolic compounds. CD spectroscopy further 
confirms the inhibitory effects of the phenolic compounds where a 
decrease in the β-sheet content of the IAPP-polyphenol samples was 
observed after 48 hours. DLS analysis confirms the increased 
presence of fibrillar species over time. Visual confirmation of 
inhibitory activity on IAPP fibrillation via fluorescence microscopy 
showed shortened fibrils compared to uninhibited IAPP. Effects of 
the investigated natural food-derived polyphenolic compounds show 
promising results for IAPP fibrillation inhibition, providing new 
avenues for nutraceutical-based therapies towards mitigating β-cell 
cytotoxicity. 
 
6:10. Role of phytochemicals from food/medicinal plants as 
potential therapeutic anti-diabetic drugs   Prangya Rath1, 
prangyarath71@gmail.com, Anuj Ranjan2, Abhishek Chauhan2, Tanu 
Jindal2. (1) Amity Inst. of Environmental Sciences, Amity Univ., 
Noida, Uttar Pradesh, India (2) Amity Inst. of Environmental 
Toxicology, Safety and Management, Amity Univ., Noida, Uttar 
Pradesh, India   Type-2 Diabetes Mellitus or insulin resistance is 
marked by excess blood glucose levels. It causes impaired insulin 
signalling, damaged pancreatic β-cells, and abnormal glucose 
metabolism in the body. Insulin signalling pathways are high 
regulated and controlled by Protein Tyrosine Kinases (PTKs) and 
Protein Tyrosine Phosphatases (PTPs). Role of Protein Tyrosine 
Phosphatase 1B (PTP1B) has been studied to be an important 
negative regulator of insulin signalling whose overexpression leads to 
diabetes mellitus. It has emerged as a novel therapeutic strategy as it 
enhances the sensibility of insulin receptors and increases glucose 
uptake and metabolism by the cells. This review highlights the usage 
of phytochemicals extracted from food and medicinal plants as potent 
inhibitors of PTP1B protein. The phytochemicals have been observed 
to possess beneficiary health effects thereby ameliorating the damage 
caused to pancreatic β-cells, reducing oxidative stress, and enhancing 
the uptake and metabolism of glucose by cells. The study will be 
useful for gaining insight into recent advancement/development of 
potential PTP-1B inhibitors and pharmacophoric analysis. 
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7:00. Modulation of the structure-function properties of plant 
proteins by pH, temperature and high pressure   Rotimi Aluko, 
rotimi.aluko@umanitoba.ca. Food and Human Nutritional Sciences, 
Univ. of Manitoba, Winnipeg, Canada   Seed proteins come naturally 
packaged in highly folded conformations that reduce functional 
properties. Therefore, environmental conditions can be modified to 
break non-covalent bonds that hold native proteins in their folded 
conformations. This presentation will illustrate the structure-function 
effects of the manipulation of environmental conditions using pea 
and rapeseed proteins. Subjecting pea proteins to 600 MPa led to 
significant protein unfolding as reflected in the reduction in intrinsic 
fluorescence intensity when compared to the untreated protein. The 
effect of this high pressure treatment on pea protein functionality was 
more evident at pH 3.0 where the mean oil droplet size of emulsions 
was reduced by about 50% when compared to pH 5.0 and 7.0. Foam 
forming ability was also significantly enhanced by high pressure 
treatment at pH 3.0 with foam volumes that were 30-60% bigger than 
those formed at pH 5.0 and 7.0. In contrast, heat pretreatment of pea 
proteins led to significant losses in emulsion and foam formation 
capacities at pH 3.0 and 5.0 but not pH 7.0. This was attributed to the 

more extensive protein denaturation as revealed by the quenched 
intrinsic fluorescence at pH 3.0 and 5.0. Mean oil droplet size was 
smallest at pH 7.0 when compared to pH 3.0 and 5.0, irrespective of 
temperature of heat treatment. For rapeseed proteins, high pressure or 
heat treatments led to decreases in the content of free sulfhydryl 
groups while the surface hydrophobicity was significantly enhanced. 
Theses structural changes were reflected in the increased denaturation 
temperature and reduced heat of denaturation (enthalpy change) of 
the rapseed proteins from 98oC in the native to 104oC and 10.25 J/g 
to 3.72 J/g, respectively after 400-600 MPa treatment. Interestingly, 
high pressure treatment resulted in rapeseed proteins with reduced α-
helix and random fractions, which indicate a more ordered structural 
conformation when compared to the untreated protein. Gelling ability 
of the rapeseed proteins was significantly enhanced by high pressure 
treatment with least gelation concentration decreasing from 15% 
(w/v) in the untreated to 6% (w/v) after 600 MPa treatment. The high 
pressure treatment led to formation of harder gels with increased 
springiness and chewiness. These studies confirm that significant 
improvements in the structure-function properties of food proteins 
can be achieved through simple controls of pH, temperature and 
pressure. 
 
7:40. The quest to better refine the structure – function 
relationships of proteins/enzymes: A food scientist’s journey   
Rickey Yada, rickey.yada@gmail.com. Faculty of Land and Food 
Systems, The Univ. of British Columbia, Vancouver, Canada   The 
quest to better refine the structure-function relationship of 
proteins/enzymes has been a long sought-after goal by those involved 
in protein chemistry/biochemistry; those involved in food protein 
research are no different. Better refinement will allow for more 
accurate/precise prediction of protein functionality under various 
environmental conditions and/or the design of proteins for targeted 
applications. Part of the challenge has been to move from descriptive 
towards mechanistic research and understanding. As part of this 
effort, we have applied a variety of techniques including chemical 
modification, molecular biology, physicochemical analyses and 
molecular modelling to a variety of food (both pure and mixtures, 
e.g., cowpea, composite blends animal and plant) and non-food-
related proteins/enzymes. Much of our recent work has focused on 
the aspartic proteases, a class of hydrolytic enzymes that have been 
isolated from a number of natural sources (e.g., plants, animals, 
fungi) and are characterized by two catalytic aspartate residues in the 
active site. In the food area, aspartic proteinases have been used as 
processing aids in the manufacture of a variety of products (e.g., milk 
coagulant in cheese making) while non-food related examples include 
those involved in areas such as anti-malarial therapeutics and plant 
pathogen inhibitors. This talk will present an overview of the non-
linear journey our group has travelled. 
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Synthetic strategy of using amino acids to compounds for their 
bioligcal activities   Yu-Chen Lo2, bennylo@stanford.edu, Gui Ren3, 
Edward J. Parish1, Hiroshi Honda1, chrishonda@yahoo.com, Huey-
Lih Shyu4, Tsao-Yi Wei1. (1) Chemistry, Auburn Univ., Alabama (2) 
Bioengineering, Stanford Univ., California (3) Economics, Shanghai 
Univ., China (4) Medical Technology, Central Taiwan Univ. of 
Sciences and Technology, Taichung, Taiwan   This paper presents a 
novel synthetic study of hydraaine acetic acid for biological study. 
 
Chemical sensors in agricultural pest management   Deepa 
Bhagat, deeparecovery@gmail.com, A.N Shylesha, N 
Bakthavatsalam. GCU, ICAR-National Bureau of Agriculturally 
Insect Resources, Bangalore, Karnataka, India   Destructive pest 
attack in the agricultural fields has drastically reduced the crop 



production. To overcome the pest invasion, chemical pesticides are 
used for ages by farmers. These chemical pesticides impose a serious 
threat to all the living organisms. To solve the problems caused by 
harmful pests and chemical pesticides, we come up with a few 
innovative approaches to control pests and also detect the toxic 
pesticides in an easy, affordable and eco-friendly way using sensors. 
We hadcreateda silicon dioxide-based microelectro-mechanical 
system (MEMS) sensorfor the selective pest female sex pheromones 
detectionof Helicoverpa armigera and Bactroceraoleae. The 
concentration of urea and oxalate in the soil changes affects level of 
pest infestation.In this line, a novel amphiphilic probe containing 
fluorescent nanoaggregates to estimate the urea and an optical probe 
for the on-site detection of oxalatewas developed. An inexpensive 
portable sensor for the spontaneous detection of paraquat (PQ)a 
chemical herbicidewas synthesized using water-soluble Cadmium 
Telluride Quantum Dots (CdTe-QDs) by capping with 3-
mercaptopropionic acid (MPA).Sensors for the effective use of 
biopesticides such as Helicoverpa armigera nuclear polyhedrosis 
virus (HaNPV), Spodoptera litura nuclear polyhedrosis virus 
(SlNPV) and Spilosoma obliqua nuclear polyhedrosis virus 
(SpilNPV) were developed.These systems are resourceful to farmers 
for the early identification of pests and preventive measures can be 
taken for crop protection, and in turn can increase food production. 
 
Exploring Molecular encapsulation of Nile blue and p-
sulfonatothiacalix[4]arene in solution and solid state by 
physicochemical characterization, molecular docking and QSAR 
studies   Niloy Roy1, niloyroy004@gmail.com, Mahendra Nath 
Roy1,2. (1) Dept. of Chemistry, Univ. of North Bengal, Darjeeling, 
West Bengal, India (2) Dept. of Chemistry, Alipurduar Univ., Siliguri 
West Bengal, India   Herein, we explored the formation of an 
inclusion complex between cationic dye Nile blue (NB) and p-
sulfonatothiacalix[4]arene (TSC4X). The formation of the inclusion 
complex (NB-TSC4X) was proven by fluorescence spectroscopy, 
FTIR, 1H-NMR, ESI-MS, docking studies, and molecular dynamics 
simulations. Benesi-Hildebrand showed a linear plot that indicated a 
1:1 stoichiometric ratio with a fairly high stability constant of 2720 
M−1 in the obtained solid complex. Conformational arrangement of 
the inclusion complex has been investigated by FTIR, 1H-NMR and 
electrospray mass spectrometry (ESI-MS). Molecular dynamics 
simulations and potential energy calculation showed that inclusion 
complex is well stable than pure Nile blue (NB). QSAR modelling 
studies suggest that drug-likeness of Nile blue has been enhanced 
after the formation of inclusion complex. 
 
Improving soil health and quality with the help of amendments 
and various salt-tolerant rice genotypes in sodic soils   Suraj Mali, 
malis3429@gmail.com. Soil Science, Dr Rajendra Prasad Central 
Agricultural Univ., Samastipur, Bihar, India   A field experiment was 
carried out during Kharif 2018 and 2019 at Indian Agricultural 
Research Inst., Sub Regional Station, Pusa (Samastipur), Bihar. 
Experiment was laidout in split plot design with four treatments i.e. 
T1-Control, T2-Gypsum@100%G.R., T3-
Gypsum@50%G.R.+Biocompost@2.5 tha-1 and T4-Biocompost@5.0 
tha-1 in main plots and ten rice genotypes G1-Suwasini, G2-Rajendra 
Bhagwati, G3-Boro-3, G4-Rajendra Neelam, G5-CSR-30, G6-CSR-36, 
G7-CR-3884-244-8-5-6-1-1, G8-CR-2851-SB-1-2-B-1, G9-CSR-27 
and G10-Pusa-44 in sub plots and replicated thrice. In this experiment 
an attempt was made to assess the effect of amendments on soil 
health indicator i.e. physical properties (WAS), chemical properties 
(pH, EC, SAR and ESP) and biological properties (AC, SR and ACE) 
in various rice genotypes under Sodic soils. The results of present 
investigation were obtained that the most of salt-tolerant genotypes 
had significantly improvement in physical, chemical and biological 
properties as compared to check Pusa-44. All the amendments 

significantly improved physical, chemical and biological properties 
as compared to control. 
 
Effects of kitchen waste compost on rice yield, quality and soil 
nutrient content   Man J. Yong1, Lin Y. Feng2, 
linyongfeng@oricau.cn, Fang Zhao2, Tian G. Ming3, Li Ji1. (1) China 
Agricultural Univ., Beijing (2) Organic Recycling Research 
Inst.(Suzhou) of China Agricultural Univ., Suzhou (3) Zhejiang 
Univ., Hangzhou, China   This article discusses the effects of kitchen 
waste compost on rice growth, yield, soil nutrient content, and 
provides a theoretical basis for the rational application of kitchen 
waste compost in rice fields. Under the condition of equal nitrogen, 
four treatments including chemical fertilizer, food waste biochemical 
integrated machine for processing tailings composting products 
(kitchen waste compost), pig manure organic fertilizer and chicken 
manure organic fertilizer were set up to determine the growth 
indicators, yield, soil nutrient and heavy metal content in different 
developmental stages. The results showed that: kitchen waste 
compost and chemical fertilizer treatments can significantly increase 
plant height, above-ground biomass and actual yield. Among them, 
the yield of rice from the kitchen waste compost treatment is 9379.63 
kilograms per hectare, which is significantly higher than the control 
and pig manure organic fertilizer treatment. The effect of increasing 
production was 19.40% and 12.95% respectively. The effective 
panicle number and the number of grains per panicle of rice in the 
kitchen waste compost treatment were higher than those of other 
treatment groups, and the thousand-grain weight and seed setting rate 
were slightly lower than those of pig manure and chicken manure 
organic fertilizer treatment, but they did not reach significant 
differences. The heavy metal content of rice treated by the kitchen 
waste compost is in line with the national limit standard for 
contaminants in food. The results of soil data measurement show that 
the kitchen waste compost treatment is better than pig manure and 
chicken manure organic fertilizer in the improvement of soil organic 
matter and soil available nitrogen, the soil organic matter content is 
higher than that of pig manure and chicken manure organic fertilizer 
treatment by 19.87% and 11.64% respectively. The content of soil 
available nitrogen was higher than other fertilization treatments from 
tillering stage to yellow maturity stage. The heavy metal content of 
the soil treated by the kitchen waste compost is within the safety 
range of soil pollution risk control of national standard agricultural 
land, soluble salt content in the soil also do not exceed the standard. 
In summary, kitchen waste compost can ensure the growth and yield 
of rice, and is superior to pig manure organic fertilizer in terms of soil 
organic matter and available nitrogen, and has the potential for 
promotion and application. 
 
Analysis and determination of plant defense chemicals in sweet 
potato (Ipomoea batatas) plants through solid-phase 
microextraction   Jessi Collier1, jessi.collier@hotmail.com, T. J. 
Douglas2, Fred R. Musser2, Ashli E. Brown1,2. (1) Mississippi State 
Chemical Laboratory, Mississippi State Univ., Mississippi State (2) 
Dept. of Biochemistry, Molecular Biology, Entomology and Plant 
Pathology, Mississippi State Univ., Mississippi State   The sweet 
potato (Ipomoea batatas) is a tuberous, root vegetable with origins 
most likely in Central or South America. Sweet potatoes are tropical, 
long season vegetables that grow best in long, hot summers where 
they can get over 100 days without frost. U.S. sweet potato 
production has increased substantially over the last 15 years. These 
plants can receive and interpret volatile signals in their environment. 
They can also emit volatile organic compounds (VOCs) that signal 
innate defense responses, allowing for communication between 
plants. One way to measure which volatile compounds sweet potato 
plants emit, as part of their plant-defense mechanism, is to use 
headspace solid-phase microextraction (HS-SPME) as a sampling 
technique. SPME uses a fiber coated in an extraction phase—usually 



polymer or sorbent—to extract different analytes (volatile and non-
volatile) from different substances. Depending on the concentration 
of the analyte in the sample, the SPME fiber will extract the analyte 
proportionally to that concentration. SPME has advantages in that it 
is cost-effective, solvent-independent, has ease of automation, and 
great potential for field applications. An 85-µm carboxen-
polydimethylsiloxane fiber was used as sample preparation technique 
before the determination of the VOCs. Homogenized samples of the 
commercially available Beauregard and Averre sweet potato flesh 
and foliage, were sealed in a glass vial and left at both room 
temperature and in 40-degree Celsius water bath conditions for 24 
hours. After extraction, the sample were analyzed via gas 
chromatograph (Agilent 7890B) coupled with a mass spectrometer 
(Agilent 5977A). The resulting data and chromatograms were 
processed with Agilent MassHunter software. The software 
performed a library search/match through the NIST chemical library 
with settings of 50% or greater certainty. Some of the compounds 
involved in plant defense detected by this analysis included terpenes 
and esters. Understanding the plant-defense expression of VOCs will 
have high utility future plant production and protection against 
herbivores. However, this data suggests that more research should be 
conducted to determine more specific physical and chemical 
contributors and barriers to host-plant resistance interactions. 
 
Phytotoxicity of lithium cobalt oxide (LCO) nanoparticle 
contaminated soil to soybean (Glycine max)   Carlos Tamez1,2, 
carlos.tamez@ct.gov, Eric Ostovich3, Rebecca Klaper3, Robert J. 
Hamers1, Jason C. White2. (1) Chemistry, Univ. of Wisconsin-
Madison (2) The Connecticut Agricultural Experiment Station, New 
Haven (3) School of Fresh Water Sciences, Univ. of Wisconsin-
Milwaukee   Lithium-ion batteries are ubiquitous in all our portable 
technologies, due to their high energy density which allows for the 
long run-time of electronic devices. A critical component of lithium-
ion batteries is the lithium cobalt oxide (LCO) cathode. However, 
these batteries suffer from a relatively short life-span and low rate of 
recycling. The entire life cycle of these components was not 
considered during their design; therefore, the environmental impact 
of their release is unknown. Previous work on LCO nanoparticles 
with invertebrates has demonstrated alteration of Fe-containing 
protein function, resulting in reduced hemoglobin production. 
Leguminous plants such as soybean require the oxygen-carrying 
protein leghemoglobin in order to facilitate nitrogen fixation in their 
nodules. It remains unknown whether LCO nanoparticles will impact 
leghemoglobin production or function in a manner similar to 
hemoglobin in invertebrates. In order to assess the potential effects of 
LCO nanoparticles to leguminous crops, soybeans were grown in soil 
amended with LCO nanoparticles and their ionic equivalents at 
concentrations of 0, 10, 25, 50, and 100 mg L-1 for 28 days. Fresh 
biomass, percent moisture content, number of root nodules, 
photosynthetic pigments, total protein, and enzyme activity related to 
oxidative stress were evaluated. Additionally, elemental analysis was 
performed to measure the uptake of Li, Co, and macro/micronutrients 
in root, stem, and leaf tissues. 
 
Nano-sized hydrophobic agricultural chemicals encapsulated by 
sorphorolipids prepared by flash nanoprecipitation   Sien Wang1, 
Enguang Ma2, Kai Chen2, Zhiyong Liu2, Li Li1, Xuhong Guo1,2, 
guoxuhong@ecust.edu.cn. (1) School of Chemical Engineering, East 
China Univ. of Science and Technology, Shanghai (2) School of 
Chemistry and Chemical Engineering, Shihezi Univ., Xinjiang, China   
Drip irrigation under mulch is widely used in arid areas, and the 
integrated utilization of water, fertilizer, pesticide and other 
agricultural chemicals can be derived. The problem of uniform 
dispersion of hydrophobic agricultural chemicals in aqueous solution 
was solved by the preparation of nanoparticles coated with 
amphiphilic molecules by the method of flash nanoprecipitation 

(FNP). In recent years, FNP has been developed in the field of 
nanodrug preparation for targeted delivery and controlled release as 
an efficient approach to enhance the self-assembly of surfactants on 
the surface of hydrophobic drug crystals. The present work 
demonstrated how pesticide nanoparticals were prepared by FNP 
technique using a multi-inlet vortex mixer (MIVM). Lamda 
cypermethrin (LC) loaded nanoparticals coated with environment-
friendly surfactant sophorolipids were prepared. Their morphology, 
size and size distribution can be controlled by tuning the 
concentrations of LC and sophorolipids, the ratio of organic solvent 
and water, and kinetic parameters of streams. In addition, the release 
behavior of nanoparticles at various pH values was also studied. It is 
believed that this kind of nanoparticles should have promising 
applications in arid areas even with saline alkali soil. 
 
Non-targeted metabolomics of cooked cowpeas and pigeon pea 
from Ghana   Brooke Sayre-Chavez1, brookesc@rams.colostate.edu, 
Bridget Baxter1, Corey Broeckling1, Maria Munoz-Amatriain1, Mark 
Manary2, Elizabeth Ryan1. (1) Colorado State Univ., Fort Collins (2) 
Washington Univ. in St Louis, Missouri   Legumes have long been 
the subject of health-related research based on their nutritional value 
and many reported health benefits across the lifespan. Cowpea (Vigna 
unguiculata) is one of the most important crops for global food and 
nutritional security, providing the main source of dietary protein, 
fiber, minerals, and vitamins for millions of people in sub-Saharan 
Africa. Understanding the metabolomic makeup of cowpeas and 
other important legumes (e.g. beans, pigeon pea) is key for 
performing nutrition studies in undernourished populations. In this 
study, the cooked food powders of three different local varieties of 
cowpeas commonly cultivated and consumed in Ghana, along with a 
pigeon pea (Cajanus cajan) and a navy bean (Phaseolus vulgaris), 
were analyzed using an untargeted, global metabolomics approach on 
a reverse phase ultra-performance liquid-chromatography time of 
flight mass spectrometry (UPLC-MS) platform. 50 mg of each 
cooked legume food powder was extracted with absolute ethanol 
prior to LC-MS. Legumes were compared both by common type 
(cowpea, pigeon pea (adua), navy bean) as well as cowpea variety 
(namely dagbantuya, sangyi, tukara). Principal components analysis 
revealed a 52.7% separation in Component 1 between the 5 foods 
tested. A total of 775 metabolites were detected, with 551 of those 
metabolites significantly differentiating between legume groups, and 
320 significantly differentiating between cowpea varieties in 
ANOVA analyses. Metabolite profiles showed that cowpea varieties 
were clearly more similar to each other than the other two legumes, 
and that the navy bean was more similar to the cowpeas when 
compared to the pigeon pea. These metabolite profiles have parallels 
to their phylogenetic relationships. Using fold change analyses, we 
found log2(fold change) differences of -12.07, 12.77, and 9.22 for 
proline betaine, integristerone A 25-acetate, and corchorusoside A 
when compared between cowpeas and pigeon pea. The cowpea 
varieties showed metabolomes that were heavily composed of diverse 
lipids and lipid-like molecules as well as unclassified groups of 
metabolites and phytochemicals. These legume metabolite profile 
findings will further support an integrated analysis for identification 
of nutritional biomarkers using blood and urine collected from 
individuals consuming the cowpeas. 
 
Detection of heavy metals in cannabis-based nutraceutical 
products   Darren Nakamura1, DNakamura@mscl.msstate.edu, 
Bailey Herring2, Ashli E. Brown1,2, Darrell L. Sparks1,2. (1) 
Mississippi State Chemical Laboratory, Mississippi State Univ., 
Mississippi State (2) Chemistry, Mississippi State Univ., Mississippi 
State   Nutraceuticals are products that are consumed for health 
benefits such as vitamins, minerals, herbs, and extracts. According to 
FDA regulations, most nutraceuticals are classified as dietary 
supplements and not drugs. Under this definition, a dietary 



supplement is meant to provide nutrients, whereas a drug is designed 
to treat illness or disease. Because supplements aren’t considered 
drugs, they aren’t put through the same strict safety and effectiveness 
requirements that drugs are. Recent concerns with these products 
have included the presence of heavy metals such as mercury, arsenic, 
and lead. Due to its rise in popularity and increase in availability and 
usage, hemp oil products and other essential oil blends were chosen 
for this project. Since plants are potential bio-accumulators of heavy 
metals and a large amount of plant material is processed to extract the 
nutraceutical concentrates and essential oils, there exists a risk of 
heavy metal contamination. The objective of this study was to 
measure levels of inorganic contaminants in these products. The 
hemp and essential oils were purchased from various sources 
including vitamin distribution companies and CBD suppliers. Each 
sample was acid-digested using a CEM Mars6 Microwave Digester 
in order to free the metals from organic substrates. Samples were 
analyzed on an Agilent Technologies 7900 Inductively Coupled 
Plasma Mass Spectrometer (ICP-MS) and Milestone DMA-80 Direct 
Mercury Analyzer to determine the presence of selected inorganic 
contaminants. Preliminary results showed up to 10 ppb of mercury in 
these products. No detectable lead, arsenic, cadmium, chromium, or 
thallium were found in the tested samples. 
 
Environmental microclimate and soil conditions: Influences on 
elemental profile from Pinot noir wines from fourteen different 
vineyard sites   Maisa M. M. Lima1, mmlima@ucdavis.edu, Desmon 
Hernandez2, Alexander Yeh1, Taylor Reiter3, Ron C. Runnebaum1,2. 
(1) Viticulture and Enology, Univ. of California, Davis (2) Chemical 
Engineering, Univ. of California, Davis (3) Food Science and 
Technology, Univ. of California, Davis   Wine elemental composition 
is responsible for organoleptic characteristics, such as aroma, color, 
flavor, freshness, and taste. Several factors can influence the 
concentration of elements in wines: spatial variability of soil physical 
and chemical properties, as well as plant nutrition, topographic, and 
environmental conditions. In addition, temporal variability (e.g., 
annual microclimate variability) affects outcomes of grapevines. 
California vineyards, and more broadly, all vineyards across the 
world, are susceptible, therefore, to these variations in environmental 
conditions. An opportunity exists, therefore, to better understand the 
reproducibility of elemental profile in wines produced across 
vintages. Pinot noir wines from fourteen different vineyard sites from 
Oregon to southern California in the U.S.A, were produced while 
minimizing potential sources of variation, by using a single scion 
clone of Vitis vinifera L. cv. and reproducible winemaking. Wines 
were characterized by using inductively coupled plasma mass 
spectrometry (ICP-MS). Principal component analysis (PCA) was 
used to represent relationships among individual vineyard sites by 
using significant elemental composition variables. Twenty-four 
elements (Al, As, B, Ba, Ca, Cd, Co, Cr, Cs, Cu, Eu, Fe, Ga, K, Li, 
Mg, Mn, Na, Ni, P, Pb, Rb, Rh, Sb, Sn, Sr, Ti, Tl, V and Zn) were 
quantified in the wines from at least half of the 14 sites made in the 
2015 and 2016 vintages. Concentrations of several elements, 
including Ba, Cs, Li, Na, Pb, Tl and V varied by 5-fold or greater 
across the 14 wines. Results from principal component analysis 
showed elements such as Al, Cd, Cr, Cu, Fe, Na, Pb, Sn, Ti and V 
elements are correlated with AS1 and AS2 vineyards and As, Li and 
Sb elements are correlated with SMV1 and SMV2 vineyards. This 
study provides evidence that even when grapevine clone and 
winemaking are standardized, wine composition differences can be 
reproducible and related to diverse soil and microclimate conditions. 
 
Commercial pectin production from dried Florida orange peel, 
effect of process conditions on pectin structure and function   
Randall G. Cameron, randall.cameron@ars.usda.gov, Kyle Ferguson, 
Christina Dorado. USDA, Agricultural Research Service, Ft. Pierce, 
Florida   Growth in the pectin market has created a need to increase 

its production. Citrus fruit peel is the dominant source material used 
for pectin extraction, with lemon and lime peels being the principal 
starting material. Sweet orange peel (Citrus sinensis) is also utilized, 
in a limited extent. Currently, there is no commercial pectin 
production within the US. Commercial pectin extraction from dried 
peel is accomplished using a hot acid process. Commonly, peel is 
pretreated by milling, washing, pressing and then drying prior to 
pectin extraction. To determine the feasibility of using domestic 
oranges as a source for domestic pectin production we evaluated the 
effects of time, temperature and pH on the structural and functional 
properties of pectin extracted from Valencia orange peel using a hot 
acid process. Juice extracted peel was collected weekly throughout 
the 2019 harvest season. Following pretreatment, the dried peel was 
pooled, and used to extract pectin with time (4, 5 and 6 h), 
temperature (65 °C and 75 °C) and pH (1.6 and 1.8) as process 
variables. Yield, sugar composition, molecular weight, polydispersity 
index, intrinsic viscosity, degree of methylesterification and SAG 
were determined on pectin from each extraction. The historical data 
function of Design Expert was used to evaluate the response of each 
variable to the process conditions. The ANOVA models for 
molecular weight, intrinsic viscosity and yield were highly 
significant, with values decreasing with increasing temperature. 
Increasing extraction time also decreased values for molecular weight 
and intrinsic viscosity. 
 
Comparison Analysis of Toxic Trace Metal Contents in 
Vegetables from Different Local Markets of Lahore, Pakistan   
Shabana Islam, tahshabana@gmail.com. Chemistry, Lahore College 
for Women Univ., Punjab, Pakistan   Vegetables being a valuable 
source of vitamins, minerals and fibers may also contain 
contaminants such as Pb and Cd up to varying degrees depending 
upon the soil and irrigation water quality. It is therefore, necessary to 
monitor their trace metal contents. Present study is based on the 
analysis of seventeen varieties of vegetables collected from the three 
main vegetable markets of Lahore; the Allama Iqbal Town, the 
Model Town and the Minar-e-Pakistan for their Zn, Cr, Cu, Cd and 
Pb contents using Atomic absorption spectrophotometer. Average 
daily intake of these metals through vegetables was calculated and 
compared with the WHO permissible limits. Results revealed Ni, Zn 
and Cu intake through vegetables much below the permissible limit 
while Cr was not in the detectable range in any vegetable sample. Pb 
intake exceeded the limits only in case of Minar-e-Pakistan vegetable 
market but was within the upper permissible range in case of the 
other two vegetable markets. However, Cd intake crossed the 
permissible limits in samples collected from all the three vegetable 
markets. Pb and Cd contamination of these vegetables might pose a 
health risk upon greater consumption of these vegetables. 
 
Portable food-freshness recognition platform based on MOF-
enhenced colorimetric combinatorics and deep convolutional 
neural networks   Peihua Ma, peihua@umd.edu, Qin Wang. 
Nutrition and Food Ccience, Univ. of Maryland at College Park   
Real-time identification of food freshness is critical to reducing food 
waste and pursue sustainable development. In the era of cutting-edge 
technologies, where artificial intelligence and high-porous 
nanomaterial have established pillars in science, making it possible to 
miniaturize and integrate paper-based biosensors for food safety and 
control. However, few cross-reactive artificial scent screening 
systems commercialized due to suffering from either sensitivity or 
pattern-recognition issues. [A1] Here, a cheap and versatile method 
to incorporate Metal-organic frameworks (MOFs) into smart food 
packaging via a colorimetric combinatorics sensor array was 
developed. The UiO-66 family was optimized by density functional 
theory (DFT) simulation. Subsequently, the physicochemical 
properties and morphology of the ice-template sensor arrays were 
systematically characterized. The limit of detection (LOD) was 



achieved to 80 ppm by Dye@Chitosan/UiO-66-Br, which was 
adequate for the goal of monitoring seafood spoilage. Meanwhile, 
deep convolutional neural networks (DCNN), a deep learning 
algorithm, were combined to form a system for monitoring shrimp 
freshness that provided scent fingerprint recognition. Four state-of-art 
DCNN models were trained using 31584 labeled images for testing, 
achieved up to 99.94% overall accuracy by WISeR50 network. The 
platform is intuitive, fast, accurate, and non-destructive, enabling 
consumers to monitor shrimp freshness. 
 
Manothermosonication modified citrus pectin by a continuous-
flow system: Improved emulsifying and encapsulation properties   
Wenjun Wang1, wangwj@zju.edu.cn, Donghong Liu1, Hao Feng2. (1) 
Food Science and Nutrition, Zhejiang Univ., Hangzhou, China (2) 
Food Science and Human Nutrition, Univ. of Illinois at Urbana-
Champaign, Urbana   Modified pectin was reported to have improved 
functionality compared with the original one. However, traditional 
modification methods such as using an acidic solvent with heating are 
not only costly but causing severe pollution as well. In this study, a 
continuous-flow manothermosonication (MTS) unit that incorporates 
ultrasound, mild heat, and low hydrostatic pressure was utilized to 
modify citrus pectin compared to the ultrasonication (US) treated 
pectin and original one on hydrodynamic diameter, molecular weight, 
polydispersity, zeta potential, monosaccharide composition, their 
emulsifying properties and encapsulation properties. The citrus pectin 
(5 g/L) treated by MTS (3.23 W/mL, 200 kPa, and 45 °C) exhibited 
lowest Mw (327.09 kDa), hydrodynamic diameter (456 nm), and 
polydispersity (0.11), but similar zeta potential compared with US 
treated and the original one. Emulsion stabilized by MTS treated 
pectin had highest centrifugal and thermal stability compared to 
emulsions stabilized by US treated and the original pectin. This could 
be attributed to more compact interfacial layer observed by confocal 
laser scanning microscopy (CLSM). Moreover, both MTS treated and 
US treated pectin exhibited improved encapsulation functionality to 
protect cholecalciferol (vitamin D3) from UV degradation compared 
to the original pectin. , exhibiting potential for modifying pectin with 
improved functionality. 
 
Colorimetric detection of monoterpenes in hemp (Cannabis 
sativa) essential oil   Xiaoyu Luo, xluo02@uoguelph.ca, Loong-Tak 
Lim. Univ. of Guelph, Ontario, Canada   Being the most abundant 
constituents of hemp essential oil, monoterpenes exhibit various 
important bioactive functions. However, monoterpenes are prone to 
oxidation at ambient environmental conditions. To assure the 
bioactivity and functionality, there is a need to determine 
monoterpene contents in hemp products. For quality assurance 
purposes, the developing of a rapid testing approach will be 
beneficial for the industry. In this study, a colorimetric indicator 
assay was developed to evaluate terpene oxidation, using hemp 
(Cannabis sativa) essential oil as a model system, which was 
compared with the essential oils of lavender (Lavandula 
angustifolia), eucalyptus (Eucalyptus globulus) and sweet orange 
(Citrus sinensis). The indicator solution contained palladium chloride 
that complexed with an indicator dye, pararosaniline hydrochloride. 
Upon the exposure to monoterpenes, which was oxidized with 
palladium under Wacker process, the indicator dye’s color reappear 
and the solution changed to intense magenta. The indicator solution 
was characterized by ultraviolet–visible (UV–VIS) and nuclear 
magnetic resonance (NMR) spectroscopies. The chemical 
compositions of essential oils were characterized by Fourier 
transform–infrared (FT–IR) spectroscopy and gas chromatography–
mass spectrometry (GC–MS). The color response rate of the indicator 
solution was dependent on terpene structure, type of essential oil, 
terpene loading and the reaction temperature. The main components 
in hemp essential oil, myrcene and ocimene, elicited greater extents 
of color changes as compared to other monoterpenes within the same 
timeframe up to 6 h exposure at room temperature. This study shows 

that the colorimetric indicator system is potentially useful for rapid 
assessment of monoterpene oxidation in hemp essential oil and other 
cannabis-based products. 
 
Total available water-soluble vitamin C and antioxidant capacity 
from five common citrus fruit peels   Andrew Kim1, 
andrewjkim2020@gmail.com, Jay Om2. (1) Montclair Kimberley 
Academy, Montclair, New Jersey (2) Tandon School of Engineering, 
New York Univ., New York   Carefully controlled batch experiments 
were performed to determine the amounts of the total soluble vitamin 
C and antioxidant from various citrus fruit peels such as grapefruit, 
lime, lemon, orange, and tangerine. The citrus fruits' skins were air-
dried for two weeks and then were ground using a commercial coffee 
grinder. An appropriate amount of peel sample was mixed with 
distilled water followed by filtration. The filtrate was used to 
determine the total soluble antioxidant capacity and vitamin C using 
Trolox Equivalent Antioxidant Capacity and 1, 10-phenanthroline-
iron(III) indicator assays, respectively. Experimental results showed 
that all citrus fruit peels adopted in this research could be reliable 
antioxidant capacity sources. The grapefruit peels displayed the 
highest soluble antioxidant capacity, while the least antioxidant 
capacity was observed from the lime peels. For vitamin C, similar 
amounts of vitamin C were easily extracted in water from lemon and 
tangerine than those from lime, orange, and grapefruit peels which 
showed no significant differences; approximately two-third of the 
vitamin C quantities extracted from the lemon and tangerine peels. In 
conclusion, while vitamin C is one of the primary sources for the 
total antioxidant capacity, there is no clear proportional relationship 
between the amount of vitamin C and the total available soluble 
antioxidant capacity in the citrus fruit peels studied in this research. 
 
Defining a process for the extraction of bromelain from 
pineapple waste   Nicole Sharon Affrifah1, nsaffrifah@ug.edu.gh, 
Elizabeth Cudjoe2, Agnes S. Budu2, Firibu K. Saalia1. (1) Food 
Process Engineering, Univ. of Ghana College of Basic and Applied 
Sciences, Accra (2) Nutrition and Food Science, Univ. of Ghana 
College of Basic and Applied Sciences, Accra   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. This 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. 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 (pH7) 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 
85.4% 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. 
 



Effect of vacuum drying on flavor and aroma compound 
retention and stability in hops (Humulus lupulus L)   Magdalena 
Naziemiec, min7@psu.edu, Misha T. Kwasniewski, Ramaswamy 
Anantheswaran, Ryan Elias. The Pennsylvania State Univ. College of 
Agricultural Sciences, Univ. Park   Hops (Humulus lupulus L.) are 
plants valued for their flavor and aroma compounds, as the cones 
impart bitterness, aromas and foam stability to beers. They are most 
commonly dried convectively to reduce water activity in order to 
maintain chemical and microbial stability before their use in brewing. 
However, the high temperatures used in the convective drying 
process results in the loss of compounds such as alpha and beta acids, 
mono- and sesquiterpenes, and thiols. Vacuum drying can be used as 
an alternative to convective drying to preserve flavor and aroma 
compounds. Due to the low pressures used in vacuum drying, hops 
can be dried at a lower temperature and thus potentially preserve 
these valued compounds. Hop cones (~70% moisture content) were 
dried on a bench scale under various temperatures and pressures 
(60oC/1 atm; 60oC/0.2 atm; 50oC/0.2 atm; 40oC/0.2 atm). Alpha and 
beta acids were extracted and analyzed using a standardized high 
performance liquid chromatography method. Thiols were extracted 
and analyzed using liquid chromatography mass spectrometry. 
Aroma compounds were characterized by solid phase microextraction 
gas chromatography mass spectrometry. Hops dried under vacuum at 
lower temperatures contained significantly (p < 0.05) more alpha and 
beta acids than hops dried at atmospheric pressure. Hops dried under 
vacuum contained less of the oxidation product caryophyllene oxide 
compared to hops dried at atmospheric pressure. Ongoing thiol 
analysis are providing additional insight into the effects of drying 
hops at lower temperatures. The retention of flavor and aroma 
compounds is of great interest for hop growers, as current trends in 
brewing favor beers that are aromatic as well as bitter. Results from 
this study will give better insights into how low temperatures and 
pressures preserve hop quality, which can lead to a market of higher 
quality or premium dried hops. 
 
Investigation of the antioxidant properties and phytochemical 
composition of Rivina humilis and Cissus sicyoides berries  Andrea 
Goldson-Barnaby, andrea.goldson03@uwimona.edu.jm, Hensleisha 
Virgo. Dept. of Chemistry, The Univ. of the West Indies, Kingston 7, 
Mona, Jamaica   Rivinia humilis and Cissus sicyoides berries are 
wildly cultivated in Jamaica. Whereas the leaves are utilized in 
traditional medicine, there is no known applications of the berries. In 
the current study, the antioxidant properties and the physicochemical 
composition of the berries were investigated. Berries were harvested 
from the Univ. of the West Indies, Mona Campus, Jamaica, dried and 
an ethanolic extract prepared. The total phenolic content and free 
radical scavenging activity of the extracts were determined utilizing a 
spectrophotometric assay and metabolites within the fruit determined 
by Gas Chromatography Mass Spectrometry. The total phenolic 
content of R. humilis and C. sicyoides berries was 9.57 and 5.79 mg 
G.A.E./g of extract respectively whereas the free radical scavenging 
activity of R. humilis and C. sicyoides berries was 65 % and 29 % 
respectively. The IC50 value of R. humilis berries was 4.93 mg/ml 
while C. sicyoides berries had an IC50 value of 11.73 mg/ml. GC MS 
analysis detected the presence of fatty acids, sugars, fruit acids and 
esters in both species of berries. The results indicate that R. 
humilis exhibited better antioxidant properties. R. humilis berries 
could prove to be a viable source of antioxidants and ultimately a 
local source for value-added, functional and potentially medicinal 
products. 
 
Investigation of multicomponent dairy gel system for 3D printing   
Sukirti Joshi1, sukirti215@gmail.com, Mohammed Abdullah 
Bareen1,2, Jatindra K Sahu1, S N Naik1, Sangeeta Prakash2. (1) Centre 
for Rural Development and Technology, Indian Inst. of Technology, 
Delhi, India (2) School of Agriculture and Food Sciences, The Univ. 
of Queensland, Saint Lucia, Australia   The dairy ingredients confer 

diverse structure and texture forming properties and functionalities, 
making them promising raw materials for 3D printing. Despite the 
immense scope of utilization, little knowledge exists regarding the 
exploration and optimization of dairy formulations for 3D food 
printing, such that there have been only a few dairy products 
successfully printed. The study investigates the structure-forming 
potential of heat desiccated milk semi solids in a multicomponent 
system for the novel and sustainable technology of 3D printing. The 
investigation establishes a relationship between the rheological 
behaviour, water distribution, and particle size of dairy gels on the 
printability of 3D constructs. The assessment of printability was 
carried out by evaluating the dimensional stability of the printed 
constructs. The results showed that the dairy gel systems exhibited 
shear thinning pseudoplastic behaviour with flow behaviour index 
ranging from 0.22 to 0.51 and average diameter ranging between 
144.9 to 181.1 nm. In addition, the systems displayed predominant 
viscoelastic solid behaviour with storage modulus ranging from 
216.88 to 7026.4 Pa. Immobilized regions of water were observed in 
NMR analysis, suggesting strong gel network. Insights achieved from 
the investigation could guide for improving the printability of dairy-
based systems and creating novel texturized dairy structures with 
diverse customized structure and functionality. 
 
Incorporation of silver nanoparticles (AgNPs) with chicken 
eggshell powder for enhanced antimicrobial activities against 
foodborne pathogens and their biofilms   Kelly Tao, 
mtao263@Aucklanduni.ac.nz, Kang Huang. Food Science, The Univ. 
of Auckland Faculty of Science, Auckland, Auckland, New Zealand   
Introduction: Metallic nanoparticles (MNPs) have gained a 
significant interest due to their unique ability to attack a broad 
spectrum of microbes and to overcome antibiotic resistance. 
However, the current delivery approaches for MNPs are inadequate 
because of the low stability and lack of endogenous biological 
affinity for them to bind target microbes. Purpose: This work 
demonstrates a scalable strategy for developing a new and efficient 
antimicrobial composite for enhanced inactivations of bacteria and 
their biofilms. The composite is based on green-synthesized silver 
nanoparticles (AgNPs) encapsulated within a food by-product 
material (eggshell powder). Methods: AgNPs were synthesized from 
silver nitrate (AgNO3), glucose (as reducing agent), and starch (as 
capping agent) by microwaving. The proposed antimicrobial 
composite is prepared by encapsulating synthesized AgNPs within 
eggshell powder. The encapsulation efficiency and stability of 
AgNPs were characterized. The antimicrobial activity of the 
composite against planktonic Escherichia coli and Listeria innocua 
were evaluated using the plate counting method with and without 
critical oxygen demand (COD = 1000 mg/mL). One-way analysis of 
variance (p< 0.05) was performed to analyse differences among 
multiple groups on each data set. Results:The ICP-MS results show 
that 80% of AgNPs were encapsulated within the eggshell powder 
after 5-min incubation. Encapsulation of AgNPs using eggshell 
powder has shown strong protection against burst release of Ag ions, 
and it is expected for the encapsulated AgNPs to possess higher 
stability compared to non-encapsulated AgNPs. Encapsulated AgNPs 
have achieved 5-log reduction within 25 minutes and 60 minutes for 
E. coli and L. innocua respectively even with high organic load. 
Furthermore, this antimicrobial composite is also effective in 
inactivating E. coli and L. innocua biofilms for 1-2 log units after 2-
hour treatments. Significance: The promising results suggest the 
possibility of applying this natural and food-grade delivery system 
for stabilizing and transporting MNPs, as well as enhancing their 
antimicrobial activity in complex biological systems. 
 
Sustainable, reusable and biodegradable hydrogel "jelly ice 
cubes" as food cooling media   Jiahan Zou1, jhzou@ucdavis.edu, 
Luxin Wang2, Gang Sun1. (1) Dept. of Biological and Agricultural 
Engineering, Univ. of California, Davis (2) Dept. of Food Science 



and Technology, Univ. of California, Davis   The microbial cross-
contamination caused by the meltwater is a serious food safety 
concern in the food supply chain. A new type of food coolant 
materials – “jelly ice cubes” (JICs) based on gelatin hydrogels were 
designed and tested to diminish the meltwater from traditional ice 
while inheriting the ice’s high cooling efficiency. The zero-plastic 
JICs are free of meltwater-caused cross-contamination and have high 
affordability, recyclability, sustainability and biodegradability. In this 
paper, JICs based on 10% gelatin hydrogels achieved high latent heat 
of fusion and cooling efficiency comparable with the traditional ice. 
The variations in water content, latent heat of fusion, the mechanical 
strength of JICs were studied in up to five freeze-thaw cycles. After 
each freeze-thaw cycle, the JICs can be effectively rehydrated and 
cleaned with brief water or diluted bleach rinse. The loss of water 
content in various conditions and the stability of the protein matrix 
structures in the water-rich environment were analyzed. The 
feasibility of applying JICs based on 10% gelatin hydrogels was 
proved with future development proposed. 
 
Nanocellulose reinforced alginate films and their applications in 
controlled release of active molecules into food simulant media  
Cristian Villa1, ccvilla@uniquindio.edu.co, Leidy T. Sanchez2, 
Magda I. Pinzon2, Nelson D. David2, Valeria Valderrama2. (1) 
Chemistry, Univ. del Quindio, Armenia, Colombia (2) Food 
Engineering, Univ, del Quindio, Armenia, Colombia   One of the 
main threads in food science and technology is the development of 
active food packaging, in which food protection is achieved through 
the release of antimicrobial and antioxidant molecules into the food 
media during storage. This increases shelf life, while reducing 
economic losses. Molecules used in active packaging needs to be 
considered GRAS and ideally it should come from a natural source. 
Curcumin and quercetin two polyphenol extracted from food 
products have generated great interest due to their antimicrobial and 
antioxidant activities, as well as their biocompatibility. In this work 
we developed an active food packaging made from alginate, reinforce 
with nanocellulose and quercetin and curcumin as active molecules. 
We evaluated the effect of the active molecules concentration in the 
mechanical and barrier properties of the films, as well as their release 
into different food simulant media. Results showed that inclusion on 
both molecules reduces the films water vapor permeability due to 
their hydrophobic nature. Likewise, release kinetics were faster in 
non polar (oily) food simulants. 
 
Combined mechanistic study of Colocasia gigentia leaves for the 
alleviation of pain and inflammation   Md Adnan1, 
mdadnan1991.pharma@gmail.com, Md. Nazim Uddin Chy2, Md. 
Riad Chowdhury2. (1) Bio-Health Convergence, Kangwon National 
Univ. College of Biomedical Science, Chuncheon, Gangwon, Korea 
(the Republic of) (2) Pharmacy, International Islamic Univ. 
Chittagong, Bangladesh   Colocasia gigentia is an edible plant, 
traditionally used for the amelioration of fever, stomach pain, cuts 
and wounds, and drowsiness. This study aimed at investigating the 
anti-nociceptive and anti-inflammatory potentials of methanol extract 
of Colocasia gigentia leaves (MECGL) as well as exploring its 
possible mechanism(s). Initially, the prepared leaves extract was 
screened for phytochemicals and assessed for potential acute toxicity. 
Afterwards, the anti-nociceptive activity of the extract was explored 
using chemical-induced (acetic acid and formalin) and heat-induced 
(hot plate and tail immersion) pain models (in vivo). To evaluate the 
mechanisms of action of MECGL, the involvement of cGMP, ATP-
sensitive K+ channel and opioid receptor were validated. 
Additionally, the anti-inflammatory activity of MECGL was 
identified using carrageenan and histamine induced paw edema 
models (in vivo). Finally, molecular docking and ADME/t analysis 
were performed with the chemical compounds from MECGL to 
evaluate their potency and safety. In term of anti-nociceptive models, 
MECGL exhibited significant alleviation of nociception due to the 

association of cGMP, ATP-sensitive K+ channel pathway and opioid 
receptor. Additionally, a significant anti-inflammatory potential was 
also recorded during carrageenan and histamine-induced models. 
Besides, molecular docking suggested some potential compounds 
from MECGL to inhibit the receptors of pain and inflammation with 
an acceptable ADME/t property. It is evident that the experimental 
extract can potentially inhibit pain and inflammation which may 
include cGMP, ATP-sensitive K+ channel and opioid receptor. Also, 
the chemical constituents from MECGL can effectively inhibit the 
receptors regarding pain and inflammation. 
 
Commercial flavored olive oil analysis by nuclear magnetic 
resonance spectroscopy and ultraviolet-visible spectroscopy   
Salim Ok, oksalim@gmail.com. Kuwait Inst. for Scientific Research, 
Safat   Flavored olive oils have been consumed throughout the world, 
but the number of reports on them is limited. In the present study, 
both high-field nuclear magnetic resonance (NMR) and Ultraviolet-
visible (UV-vis) spectroscopy methods were utilized to study nine 
different flavored olive oils and an extra virgin olive oil (EVOO) as a 
control sample. 1H NMR spectroscopy showed unassigned and 
differing signals of the flavored olive oils compared to the control 
sample. Amoris samples (2) and (3) have the highest number of new 
and unassigned signals. The majority of the flavored olive oils 
contain a high amount of sterols and cyclic compounds. The 1H-1H 
Correlation Spectroscopy (COSY) NMR spectra indicated lower 
intensity for the cross-peaks between 5.57 and 4.40 ppm resonances 
for Basirico-Limone (5) and higher intensity for Basirico-
Pepperoncino (8), explained by the mass difference of 
hydroperoxides. The analysis of the on-diagonal peaks of 1H-1H 
COSY NMR spectra of the two representative samples (5) and (8) 
demonstrated a further difference in the minor constituents. UV-vis 
spectroscopy, based on the analysis of the colorant molecules, 
differed the EVOO control sample from the flavored olive oils, and 
discriminated the flavored olive oils from each other by the colorant 
molecules. Flavoring olive oils with different herbs fruit or 
vegetables show differences both in the colorant content and minor 
molecules of flavored olive oils compared to those of EVOO. These 
results evidence also that further experiments need to be conducted 
for a better classification of flavored olive oils. 
 
NMR spectra of American bourbon whiskeys   Huan Zhang, 
zhangh78@miamioh.edu. Miami Univ., Oxford, Ohio   American 
bourbon whiskeys, which are primarily produced in Kentucky, are 
uniquely-American, legally-defined beverages. Made from at least 
51% corn and most often aged over 4 years in new, charred oak 
barrels, the unique flavor profiles of American bourbon whiskeys 
attract a huge number of consumers around the world, generating 4 
billion U.S. dollars in revenue in 2019. A recent “bourbon boom” has 
resulted in emergence of many new bourbons and large increases in 
prices, with secondary markets demanding over $2K for a fifth of 
some brands. The large rapid increase in the number of bourbons and 
in the large price increases raises potential concerns about the quality 
of the produced spirits and in the authentication of the certain, highly-
sought after brands. Therefore, in our study, we utilized 1H NMR and 
13C NMR spectroscopies to analyze the chemical compositions of 
several American bourbon whiskeys, in an effort to probe for 
chemical profiles as a function of mashbill and maturation conditions. 
Our preliminary 1H NMR and 13C NMR results showed that we can 
consistently and reliably identify and quantitate about twenty 
compounds across three main chemical categories: alcohols, sugars, 
and aromatic compounds. Alcohols, 1-propanol, 1-butanol, 2-
methylbutanol, and 3-methylbutanol, which are produced during 
fermentation are common in all tested bourbons. In contrast, sugars, 
such as glucose and fructose, are only found in bourbons that have 
been conditioned in some previously-used barrels. Common aromatic 
compounds, including syringaldehyde, syringic acid, gallic acid, 
vanillin, vanillin acid, and furfural are present in all barrel-aged 



bourbon whiskeys at different concentrations, which give arise to 
different flavors from different bourbon whiskey brands. The 
concentrations of these important compounds are different in fast-
aged bourbons. Our studies show that NMR spectroscopy can be used 
to evaluate the concentrations of certain chemical compounds and 
could be used in the future to probe for the quality and authenticity of 
bourbon whiskeys. 
 
Effect of phosphate-solubilizing bacteria on phosphorus fractions 
transformation and bacterial community dynamics during 
kitchen waste composting   Zhan Yabin, Zhanyabin@cau.edu.cn, 
Zeyu Zhang, zhangzeyu@cau.edu.cn, Yuquan Wei, Ji Li, 
liji@cau.edu.cn. China Agricultural Univ., Beijing   Phosphate-
solubilizing bacteria have been widely used in aerobic composting of 
organic wastes to improve phosphorus availability. However, 
important issues still have to be addressed on this subject, such as the 
description of bacterial succession that occurs throughout the 
composting process and the possibilities of using phosphate-
solubilizing bacteria during the process to improve phosphorus (P) 
availability in the compost end product. Consequently, this study 
evaluated the bacterial diversity and P dynamics during the 
composting process when inoculated with Bacillus sp. P6. To 
characterize the bacterial community structure during composting, 
and to compare PSB-inoculated compost treatment (signed PSB) with 
non-inoculated compost treatment (signed CK), partial sequencing of 
the bacterial 16S rRNA gene and sequential P fractionation were 
used. The data indicated that phylum level of Firmicutes prevailed in 
the early stages of composting for up to 6 days, and this dominant 
bacterial group was then slowly replaced by Proteobacteria and 
Actinobacteria during a composting process of up to 30 days. In 
addition, inoculation of PSB increased by 12.25% of NaHCO3-P (i, o) 
of P fractions. Inoculation of Phosphate-solubilizing bacteria was 
beneficial to improve bacterial diversity and the richness of bacterial 
species. Based on RDA analysis, Pi was positively correlated p < 
0.05) with the abundance of Proteobacteria, Actinobacteria, 
Chloroflexi, Bacteroidetes; and negatively correlated (p < 0.05) with 
the abundance of Firmicutes. The bacterial succession and the final 
community are described in compost from kitchen waste and the 
possible use of these inoculants to improve P availability in the final 
compost is validated. 
 
Characterization of bioactive oligosaccharides and glycosides in 
Rehmannia glutinosa using liquid chromatography-mass 
spectrometry based methods   Ye Chen, yapchen@ucdavis.edu, 
Juan J. Castillo, Garret Couture, Nikita Bacalzo, Carlito B. Lebrilla. 
Chemistry, Univ. of California at Davis Rehmannia glutinosa 
Libosch. is one of the most widely used traditional Chinese 
Medicines (TCM) which has been reported to provide health benefits 
such as enhancement of bone metabolism and anti-inflammatory 
properties. Its bioactive oligosaccharides have also been used for 
hyperglycemia and as treatment for diabetic disorders. However, 
characterizing the bioactive oligosaccharides and glycosides is a 
significant challenge due to the large structural diversity in 
monosaccharide and glycosidic linkages present in oligo-isomers. 
Herein, we present a workflow to determine bioactive 
oligosaccharides and other glycoside compositions in R. 
glutinosausing advanced liquid chromatography-mass spectrometry 
(LC-MS) based techniques. The sample preparation for R. 
glutinosa entailed lyophilization, bullet blending, hot water 
extraction, and ethanol precipitation. Ethanol-soluble content was 
further purified by solid phase extraction (SPE). The purified extracts 
were subjected to multiple glycosidase digestions and reduction with 
sodium borohydride to gain information on the structural motifs 
present. Native oligosaccharides and their reaction products were 
then analyzed using high-performance liquid chromatography-
quadrupole time of flight mass spectrometry (HPLC-Q-TOF-MS) 
employing a porous graphitic carbon (PGC) stationary phase 

separation. In addition, to further elucidate the oligosaccharide and 
glycoside structures, the LC effluent with optimized gradients was 
split to the Q-TOF MS and a 96-well plate fraction collector. Each 
effluent fraction was subjected to monosaccharide analysis and 
glycosidic linkage analysis on ultra-high-performance liquid 
chromatography triple quadrupole mass spectrometry (UHPLC-QqQ-
MS) to elucidate their complete structures. This approach provides a 
framework for understanding oligosaccharides and glycosides 
structures in R. glutinosa. This workflow is adaptable and can further 
be applied to oligosaccharides and glycosides in other TCMs which 
will aid in discovering mechanisms of action and may lead to a new 
form of therapeutics. 
 
H1 lubricant transfer from a hydraulic piston filler into a semi-
solid food system   Yoon S. Song1, yoon.song@fda.hhs.gov, Pin-
Chun Chao2, Louis B. Edano1, John L. Koontz1. (1) Office of Food 
Safety, US FDA, Bedford Park, Illinois (2) Illinois Inst. of 
Technology, Bedford Park   H1 (food-grade) lubricants commonly 
used in the food industry are regulated as indirect additives by the 
FDA. Although modern equipment has been designed to minimize 
transfer of lubricants during processing and packaging, incidental 
food contact can still occur resulting from leaks in lubrication 
systems or over-application. However, there is a lack of data for FDA 
to determine whether safety issues in the aspect of chemical 
contamination should be addressed concerning the use of H1 
lubricants in the production of foods. In this study, the transfer of 
Petrol-Gel lubricant from a hydraulic piston filler into a semi-solid 
model food was determined at conventional operating conditions. 
Xanthan gum solutions with concentrations of 2.3% at 25°C and 
1.9% at 50°C were used to simulate the viscosity of ketchup at 50°C 
(970 cP). Analytical methods to quantify aluminum (a tracer 
compound) in both Petrol-Gel and xanthan gum solutions were 
successfully developed and validated by using ICP-MS combined 
with a microwave-assisted acid digestion technique. A total of 1.35 g 
of Petrol-Gel was applied to four ring gaskets in the filler, and each 
50 g sample of xanthan gum solution was collected into a 100-mL 
plastic tube during 500 filling cycles at 25 and 50°C. Results showed 
that the concentrations of Petrol-Gel transferred into xanthan gum 
solutions at each filling cycle ranged from 1.6 to 63.5 ppm at 25°C 
and from 1.6 to 35.0 ppm at 50°C. In general, the transfer of Petrol-
Gel was significantly higher at 50°C than at 25°C. The concentrations 
of Petrol-Gel in 3 samples at 25°C and 12 samples at 50°C were 
higher than the current FDA’s regulatory limit of 10 ppm. However, 
the average concentrations of Petrol-Gel in xanthan gum solutions at 
25 and 50°C were calculated to be 2.84 and 4.1 µg/g, respectively. 
 
Elemental analysis of food and dietary supplements by LA-ICP-
MS   Claudia Martinez-Lopez, claudia.martinezlopez@fda.hhs.gov, 
Todor Todorov. CFSAN, US FDA, College Park, Maryland   
Monitoring nutritional and toxic elements present in food and 
cosmetics is part of the Food and Drug Administration’s mission to 
protect and promote public health. The analysis of food, cosmetics, 
and dietary supplement products typically involves acid 
decomposition followed by Inductively Coupled Plasma – Mass 
Spectrometry analysis.In this study, we present the development and 
optimization of an analytical method based on Laser Ablation – 
Inductively Coupled Plasma – Mass Spectrometry (LA-ICP-MS) that 
can be applied to food, dietary supplements, and cosmetic products. 
This technique offers quick and automated sample analysis without 
the need for corrosive acids and extensive sample preparation. This 
method is especially useful for products that are resistant to nitric 
acid digestion and require the use of hydrofluoric and/or perchloric 
acids.In this method, samples were ground and mixed with a 
cellulose powder containing internal standard elements; the resulting 
powder was pressed into pellets. The samples were ablated using a 
UV laser followed by ICP-MS analysis of the removed solid. 



Integration of a carousel autosampler allows for automated analysis, 
resulting in high sample throughput. Several calibration strategies 
were compared (i.e., external calibration, standard addition 
calibration and matrix matched calibration) using increasing 
concentrations of cellulose powder fortified with multiple elements of 
interest. Different instrumental parameters were closely monitored to 
produce the best signal while reducing the variability between 
replicate measurements (%RSD). The optimized parameters 
consisted of 5% energy (0.5 J/cm2), a scan speed of 50 um/s, a 
repetition rate of 30 Hz, a 150 um spot size, 800 mL/min of carrier 
gas (He), 400 mL/min of makeup Ar gas and 5 ml/min of N2 gas. In 
addition to the instrumental parameters, different preparation 
procedures were evaluated to optimize sample homogenization. An 
experiment was also conducted to determine the effect of the 
differences in focal points between pellets of different thickness. 
 
The effect of Weber Fractions and Interstimulus Intervals on the 
probability of odorant recognition during sequential head space 
stimulations.   Zoe Alcott, za39@cornell.edu, Justin Ong, Andrea 
Gomez, Dave Huang, Leto Solla, Terry E. Acree. Cornell Univ., 
Ithaca, New York   When human subjects were asked in a binary 
forced-choice protocol to identify odorant headspaces at different 
concentrations, the Weber Fraction (I/I) of sequential pairs had a 
significant effect on the probability of recognition (Rochelle 2017, NI 
2021). This study expanded the earlier work to include a broader 
range of I/Is and added a variation in Interstimulus Intervals (ISIs). 
The implication of the results on our understanding of “odor image” 
formation will be discussed. 
 
Quantification of polyphenolic compounds in pineapple rinds 
(Ananas comosus) obtained from industrial and household waste, 
and determination of their antioxidant capacity for potential use 
in the formulation of an added value food product   Rebeca 
Abarca Aguilar, rabarcaaguilar@gmail.com. Universidad de Costa 
Rica, San Jose   Costa Rica is worldwide known for production and 
export of pineapple and products made from it. Many have heard 
about the charm and taste that pineapple has, but few know about the 
antioxidant properties and dietary fiber content that its rind has. In 
industrial and household scenarios, pineapple rinds are considered as 
waste, and if they are not properly processed, an excess of them can 
cause environmental problems. This research is aimed to establish an 
alternative processing method for pineapple wastes that can 
potentially provide health benefits and added value to a food product 
in an innovative and functional way. All this by determine the 
quantity of polyphenolic compounds present in the pineapple rinds 
through an efficient extraction method that evidences their presence, 
and proposing potential ways to include a dried and processed 
pineapple grind powder in the formulation of a food product, rich in 
dietary fiber and with antioxidant properties. Pineapple grinds were 
dried in stove for 72 h at 60°C and ground until powder. Preliminary, 
Soxhlet and mechanical agitation extraction methods were carried 
out, they were both determined by mass of dried pineapple grind 
powder. Polyphenolic compounds were quantified in each extract, for 
Soxhlet method the result was (123.1292915 ± 47.8752543) mg/100 
g and for mechanical agitation (187.0737249 ± 28.4648918) mg/100 
g. DPPH method will be used in order to demonstrate the antioxidant 
capacity of pineapple grind extract. 
 
Green sweet pepper as a functional ingredient of wheat bread: 
Effect on dough rheology and bread quality   Ramandeep Kaur, 
rsandhu047@gmail.com, Kamaljit Kaur. Food Sci. and Tech., Punjab 
Agricultural Univ., Ludhiana, India   Bread is consumed worldwide 
as a staple food. Wheat flour is used for bread preparation owing to 
its unique gluten protein that imparts excellent formation of elastic, 
extensible, cohesive dough and retains gas during fermentation. 
Bread contributes to the intake of carbohydrates (as energy-providing 

food) in developing countries but still, it lacks some basic nutrients. 
Generally, owing to its wide consumption, the bread should be 
fortified and enriched with ingredients that can provide an advantage 
to the consumer in the context of health. In this study, the influence 
of green sweet pepper (GSP) powder (2-10 %) and puree (5-25 %) on 
dough rheological properties and bread quality were investigated. 
Bread prepared without GSP was taken as control. Dough prepared 
with 6 % GSP powder and 20 % GSP puree exhibited the optimal 
elastic (G’) and viscous (G”) modulus values. The hardness of 
powder-based bread was higher than puree-based bread. On the basis 
of rheological and physical characteristics, the best GSP powder and 
puree bread were selected. Selected breads were evaluated for 
proximate, minerals (ICP-AES), and bioactive (total phenols, 
flavonoids, carotenoids, antioxidant activity) parameters. Bread 
prepared with GSP powder and puree improves its color, fiber, 
mineral, and bioactive properties as compared to control. Thus, GSP 
powder and puree show greater application potential for developing 
novel bread. 
 
Obvious fluctuations in the essential oil profile of Ducrosia 
anethifolia under various circumstances: Flavorous decanal, 
anticonvulsant 2-dodecenal-E, and sedative chrysanthenyl acetate   
Alireza Shayganfar1, shayganfar.a.r@gmail.com, Hassan 
Mumivand2. (1) Horticultural Sciences, Univ. of Malayer, Hamedan, 
Iran (the Islamic Republic of) (2) Horticultural sciences, Lorestan 
Univ., Khurramabad, Iran (the Islamic Republic of)   Ducrosia 
anethifolia, as a traditional aromatic plant of the Apiaceae family, is 
used in Iran to improve the odor of foods and drinks. Different 
biological activities have been reported for this plant such as 
antibacterial, cytotoxic, antiproliferative, antianxiety, and sedative. 
This study aimed to investigate the essential oil profile of D. 
anethifolia in different phenological stages, different plant parts, 
fresh aerial parts, seeds and powdered seeds in two consecutive years 
(2018 and 2019). The aerial parts were collected in spring and 
summer 2019, at different developmental stages. Seeds collection in 
two successive years. The samples were dried at room temperature in 
the shade and powdered the seed and finally the essential oil of the 
samples were extracted by hydro-distillation. The maximum essential 
oil content was obtained from powdered seeds of 2019 (1.95%), 
powdered seeds of 2018 (1.60%), plant aerial parts in the seeding 
stage (1.30%), and the stem part in the seeding stage (1.20%), 
respectively. In the early stages of plant growth (floral budding 
stage), the amount of decanal was high (40.26%). However, the 
amount of decanal decreased and the amount of 2-dodecenal-E 
increased (53.78% in the flowering and 58.82% in the seed stage) 
through plant growth and development. The maximum amount of 2-
dodecenal-E was obtained from stem parts in the seed and fresh seed 
stages (63.49% and 64.51%, respectively). The seed amount of 
chrysanthenyl acetate increased (up to 49.11%), especially in the 
seeds of 2018 (aged seeds) and powdered seeds of 2019. Principal 
component analysis (PCA) based on 15 main combinations of the 
essential oil scattered the studied samples in ordered arrangement and 
were from the floral budding stage to the aged seeds. This overlooked 
plant is proving worthy as a new nutraceutical and drug, both in the 
form of seedlings and seeds, because every stage or part of the plant 
has a valuable medicinal active ingredient in high amount. It has the 
potential, as do coriander and dill, of being introduced as a new 
vegetable crop of the Apiaceae family. 

 
WEDNESDAY MORNING 
World Congress Center   B213 - B214 
General Papers 
 
8:00. Animal toxicity testing reduction efforts in the 
environmental fate and effects division (EFED)   William P. 
Eckel1, eckel.william@epa.gov, Michael Lowit1, Tamara Johnson1, 
Ethan Harwood1, Amy Blankinship1, Jean Holmes1, Dale Hoff2. (1) 



Office of Pesticide Programs, US Environmental Protection Agency, 
Washington, DC (2) US Environmental Protection Agency Office of 
Research and Development, Duluth, Michigan   We present recent 
progress on the way to EFED’s longstanding goal toward refinement, 
replacement, and reduction (3R) of animal toxicity testing in 
ecological risk assessment, via retrospective studies of our Guideline 
data holdings and QSAR methods. Avian Acute Toxicity. 
Collaborator: People for the Ethical Treatment of Animals (PETA). 
The five-day avian dietary acute test does not contribute to bottom-
line risk conclusions beyond the single oral dose study except for 
highly bioaccumulative chemicals. 
Avian Reproduction. Collaborator: PETA. A retrospective 
comparison of mallard duck and bobwhite quail studies to determine 
if both are required to characterize chronic risk. Fish Bio-
Concentration Factor. Collaborator: National Centre for the 
Replacement, Refinement and Reduction of Animals in Research. 
BCF test may be reduced to one dose level to harmonize 
internationally, except when BCF is expected to approach 1,000. Fish 
Acute LC50. Collaborator: National Toxicology Program Interagency 
Center for the Evaluation of Alternative Toxicological Methods 
(NICEATM). A retrospective comparison of the 3 routinely tested 
species to determine if one is consistently more sensitive and whether 
fewer than three will suffice for assessing acute risk. Fish Acute 
QSAR. Collaborator: EPA Office of Research & Development. 
Construction of regression equations that expand pesticide-specific 
modes of action and structural classes. Fish Reproduction. 
Collaborator: NICEATM. To evaluate if an acute to chronic toxicity 
ratio (ACR) can be used to estimate chronic toxicity to fish instead of 
early-life stage and full life-cycle studies Rat Oral LD50. 
Collaborators: NICEATM and Humane Society. To determine if the 
CATMoS acute mammalian toxicity prediction model can replace the 
rat acute oral toxicity study. 
 
8:15. New tests to predict the functionality of wheat gluten in 
bread making   Marina Schopf1, Katharina Scherf1,2, 
katharina.scherf@kit.edu. (1) Leibniz-Institut fur Lebensmittel-
Systembiologie an der Technischen Universitat Munchen, Freising, 
Bayern, Germany (2) Karlsruher Institut fur Technologie, Karlsruhe, 
Baden-Württemberg, Germany   Wheat gluten is the most important 
by-product of the starch industry and it is composed of two major 
fractions, gliadins and glutenins. After drying and pulverization, the 
powder also known as vital gluten is used in a wide variety of foods. 
When water is added again, vital gluten regains its cohesive, elastic 
and viscous properties that ensure high water-binding capacity and 
gluten network formation. One of the main fields of application for 
vital gluten is the baking industry where it strengthens the gluten 
network, delays staling and improves product quality. To prevent 
nitrate from leaching into the ground water, nitrogen and phosphate 
fertilization during wheat production are increasingly being restricted 
and this is known to cause lower protein content in wheat. The use of 
vital gluten is thus a possibility to compensate for the decreasing 
protein content and maintain product quality. However, vital gluten 
functionality shows large variability even if comparable 
specifications are met and even from the same manufacturer, but 
between different batches. The baking test is typically used to assess 
functionality, but easier and faster tests are required for wheat 
breeders, handlers, millers and bakers. The aim of our study was 
investigate the suitability of new tests to predict the functionality of 
vital gluten in bread making. The new tests were the determination of 
gliadin/glutenin ratios, the microscale extension test and the gluten 
aggregation test. Two high-protein bread recipes were used to 
evaluate the bread making performance of 46 vital gluten samples. 
Hierarchical cluster analysis of the specific bread volumes efficiently 
separated the samples into good, medium and poor baking quality. 
Correlation analyses were carried out between all parameters of the 
tests and bread volume. Significant correlations were subsequently 

used to develop a scoring system. The gliadin/glutenin ratio only 
showed a weak correlation (r = 0.3, p < 0.05) with the specific 
volume and was not sufficiently accurate to predict gluten 
functionality. In contrast, the microscale extension test assigned 52% 
of vital gluten samples to the correct quality class and the gluten 
aggregation test even 63%. Both tests were, therefore, suitable to 
predict vital gluten functionality. Compared to the baking test, both 
new alternative tests require less time and labor and will help 
determine which batch of vital gluten is best suited for specific 
applications in the food industry. 
 
8:30. Comparison of benzyl 6-O-beta-D-apiofuranosyl-b-D-
glucoside in different varieties of culinary sage (Salvia officinalis)   
Nancy Chiang2, Shahla Ray1, sray28@utk.edu, Slavko 
Komarnytsky3, Chi-Tang Ho2, John P. Munafo1. (1) Food Science, 
Univ. of Tennessee, Knoxville (2) Rutgers Univ. Dept. of Food 
Science, New Brunswick, New Jersey (3) Food, Bioprocessing, and 
Nutrition Sciences, North Carolina State Univ., Raleigh   Culinary 
sage (Salvia officinalis L.) is a common spice plant in the mint family 
(Lamiaceae) that is well known for both culinary and traditional 
medicinal uses. It is native to the northern coastal region of the 
Mediterranean and has been naturalized and cultivated throughout the 
world. Sage tea has been used traditionally as a brain-enhancing 
tonic, and extracts from sage have been reported to have both 
cognitive and memory enhancing effects. Brain derived neurotrophic 
factor (BDNF) is an endogenous signaling molecule involved in 
learning and memory function. In the present study, the activity-
guided fractionation of culinary sage extracts led to the identification 
of benzyl 6-O-beta-D-apiofuranosyl-b-D-glucoside (B6AG) which 
elicited the upregulation of BDNF mRNA expression in C6 rat 
glioma cells. To gain insight into the natural variation of B6AG 
levels in culinary sage, B6AG was quantitated in the leaves of several 
different culinary sage varieties by liquid chromatography mass 
spectrometry (LC-MS). The commercial varieties used in the study 
included Garden, Extrakta, Holt's Mammoth, Berggarten, Dwarf, and 
Purple. The level of B6AG in dried culinary sage leaves was variable 
in concentration, ranging from 277 ppm to 698 ppm. This study 
provided a foundation for future investigations including quantitative 
studies on the distribution of B6AG within the different plant organs, 
studies on optimizing post-harvest practices, and aid in the 
development of sage varieties with elevated levels of B6AG. 
 
8:45. Omega-3 phospholipidomic profiling by nuclear magnetic 
resonance spectroscopy of commercial New Zealand species fish 
head by-product   Mirja K. Ahmmed1,2, 
mirja.ahmmed@postgrad.otago.ac.nz, Alan Carne4, Hong (Sabrina) 
Tian3, Alaa El-Din A. Bekhit1. (1) Dept. of Food Science, Univ. of 
Otago - Dunedin Campus, North Dunedin, South Island, New 
Zealand (2) Dept. of Fishing and Post Harvest Technology, 
Chittagong Veterinary and Animal Science Univ., Bangladesh (3) 
Sanford Limited, Auckland, New Zealand (4) Dept. of Biochemistry, 
Univ. of Otago - Dunedin Campus, North Dunedin, New Zealand   
Fish processing generates a substantial amount of head by-product 
material, which comprises 20-30% of the total body weight 
depending on fish species. The utilisation of fish head generates 
relatively low revenue as most are processed into animal feed and 
plant fertilizer. By-products of fish processing are reported to contain 
a considerable amount of n-3 fatty acids, including eicosapentaenoic 
acid (EPA), docosapentaenoic acid (DPA) and docosahexaenoic acid 
(DHA), both as the triglyceride and phospholipid forms. The 
phospholipid form is more bioavailable for brain health than the 
triacylglycerol or ethyl ester forms. This led us to investigate the n-3 
phospholipid profile of New Zealand commercial fish species head 
by-product. Total lipid was extracted by a novel extraction method 
(ETHEX) from the head by-product of five commercial New Zealand 
fish species (blue mackerel, salmon, gurnard, ribaldo and snapper). 
The phospholipid composition and positional distribution of n-3 fatty 



acids were determined by 31P and 13C NMR, respectively. A 
considerable amount of n-3 fatty acids (EPA, DPA and DHA) and 
phospholipids were found in the head samples of all of the fish 
species investigated. King salmon (10.76 µmol/g) and blue mackerel 
(9.89 µmol/g) head were found to contain the highest phospholipid 
content and in a similar amount. DHA was found by 13C NMR to be 
present in the sn-2 position in considerable amount in the head 
samples (blue mackerel=6.15%; salmon=0.77%; gurnard = 6.03%; 
ribaldo = 3.12%; and snapper =4.13%;) of all of the fish species 
analysed. This indicates that head by-products generated from the 
New Zealand fish processing industry have potential as a source of n-
3 phospholipid. Thes analysed fish heads contain considerable 
amounts of bioactive fatty acids and could be utilized for 
nutraceuticals derived from marine sources. 
 
9:00. Nondestructive multiplex detection of foodborne pathogens 
with background microflora and symbiosis using a paper 
chromogenic array and advanced neural network   Zhen Jia, 
jzshanghai2011@163.com. Univ. of Massachusetts Lowell   We have 
developed an inexpensive, standardized paper chromogenic array 
(PCA) integrated with a machine learning approach to accurately 
identify single pathogens (Listeria monocytogenes, Salmonella 
Enteritidis, or Escherichia coli O157:H7) or multiple pathogens 
(either in multiple monocultures, or in a single cocktail culture), in 
the presence of background microflora on food. Cantaloupe, a 
commodity with significant volatile organic compound (VOC) 
emission and large diverse populations of background microflora, 
was used as the model food. The PCA was fabricated from a paper 
microarray via photolithography and paper microfluidics, into which 
22 chromogenic dye spots were infused and to which three 
red/green/blue color-standard dots were taped. When exposed to 
VOCs emitted by pathogens of interest, dye spots exhibited 
distinguishable color changes and pattern shifts, which were 
automatically segmented and digitized into a ΔR/ΔG/ΔB database. 
We developed an advanced deep feedforward neural network with a 
learning rate scheduler, L2 regularization, and shortcut connections. 
After training on the ΔR/ΔG/ΔB database, the network demonstrated 
excellent performance in identifying pathogens in single 
monocultures, multiple monocultures, and in cocktail culture, and in 
distinguishing them from the background signal on cantaloupe, 
providing accuracy of up to 93% and 91% under ambient and 
refrigerated conditions, respectively. With its combination of speed, 
reliability, portability, and low cost, this nondestructive approach 
holds great potential to significantly advance culture-free pathogen 
detection and identification on food, and is readily extendable to 
other food commodities with complex microflora. 
 
9:15. Metabolomics and lipidomics strategy to assess the 
combined toxicity of carbon dots in clams and Cd2+   Haitao 
Wang, wanght6@foxmail.com, Zihe Qi. Dalian Polytechnic Univ., 
Liaoning, China   Cadmium pollution resulted in cadmium 
accumulated in seafood which seriously threatens human health. 
Moreover, thermal treatment during seafood processing may led to 
formation of endogenous nanoparticles. Recently, the food-borne 
fluorescent carbon dots (CDs) have attracted a growing concern for 
their potential risks on human health. The cadmium-induced toxicity 
has been investigated sufficiently. However, to the best of our 
knowledge, no studies have been conducted on the combined toxicity 
of food-borne CDs from clams (CCDs) and Cd2+. Herein, 
metabolomics and lipidomics strategies were applied to investigate 
the combined toxicity of CCDs and Cd2+. Primary data revealed that 
the mixture of CCDs and Cd2+ disturbed mitochondrial membrane 
potential and promoted reactive oxygen species generation. The 
analysis of metabolomics and lipidomics indicated that the 
combination of CCDs and Cd2+ induced additive effects on the 
overall metabolic response while caused a synergistic effect on the 
overall lipid metabolism. Importantly, the exposure to a combination 

of CCDs and Cd2+ led to glycolysis inhibition, citric acid cycle 
blocking, and amino acid metabolism disorder. These finding 
illustrated the toxicity of Cd2+ in the presence of CCDs, and helped to 
fill the knowledge gap about the combined toxicity effects of food-
borne nanoparticles and heavy metal ions. 
 
9:30. Calcium binding to peptide from whey protein hydrolysis   
Yuan Jiang, yuan.jiang@food.ku.dk, Xiao-Chen Liu, Lilia M. Ahrné, 
Leif H. Skibsted. Food Science, Kobenhavns Univ., Kobenhavn, 
Denmark   The increasing interest in understanding positive effect of 
milk protein hydrolysates on calcium bioavailability have led to 
identification of several peptides as calcium chelators during the last 
decades. As a new perspective, binding strength rather than binding 
capacity has been introduced to quantify the potential of individual 
peptides. Binding strength expressed as association constants for 
calcium complexes with relevant peptides and their temperature 
dependence has been determined electrochemically for the Gly-Tyr 
and Tyr-Gly peptides in aqueous solution using a calcium selective 
electrode. The two peptides showed very different pH profiles for 
their calcium binding, which was confirmed by quantum mechanical 
calculations within the Density Functional Theory (DFT). DFT 
calculation showed one more hydroxyl group was involved in 
calcium binding to Tyr-Gly compared to Gly-Tyr. For pH 
corresponding to milk under digestion, Gly-Tyr binds calcium 
stronger than Tyr-Gly, with a Kass of 400 L/mol for Gly-Tyr 
compared to 200 for Tyr-Gly at 25oC around pH 7, both with 
exothermic calcium binding. The two dipeptides also show different 
antioxidant effect sensitive to presence of calcium, which could be 
understood by different electron distribution and calcium binding 
pattern. The relative oxygen concentration for both Gly-Tyr and Tyr-
Gly added alone or with CaCl2 in an aqueous methyl linoleate 
emulsion with myoglobin as a catalyst at 25 oC showed that Tyr-Gly 
was more effective delaying oxygen depletion than Gly-Tyr and 
calcium addition remarkably accelerated the oxygen consumption for 
Tyr-Gly. The scavenging kinetics of the semistable radical ABTS+● 
study by stopped-flow absorption spectroscopy at 25 oC confirmed 
that the rate of ABTS+● scavenging decreased by addition of CaCl2, 
corresponding to radical scavenging rate 3.03 × 10−2 s−1 for Gly-Tyr 
compared with 1.93× 10−2 s−1 for Gly-Tyr with CaCl2. 
 
9:45. Inhibitory effects of titanium dioxide nanoparticles on 
beneficial gut bacteria   Yanyan Wu, yanyanwu@umass.edu, Hang 
Xiao. Univ. of Massachusetts, Amherst   Titanium dioxide (TiO2, 
E171) are widely used as additives in many food, personal care and 
other consumer products. Previous studies reported that the presence 
of nanoscale TiO2 in E171 could disturb the homeostasis of gut 
microbiota. The aim of this study was to determine the impact of 
titanium dioxide nanoparticles (TiO2 NPs, 30 nm) on strains of 
beneficial gut bacteria. Four bacterial strains, i.e. Lactobacillus. 
reuteri, Lactobacillus. Gasseri, Bifidobacterium. animalis, and 
Bifidobacterium. longum were subjected to the treatment of TiO2 NPs 
under anaerobic conditions, mimicking the environment in the large 
intestine. TiO2 NPs showed significant inhibitory effects on the 
growth of all four strains at the concentration of 200 µg/mL. Based 
on the results from confocal microscope, the growth inhibitory effects 
were associated with cell membrane damage to the bacteria strains. L. 
reuteri, one of the predominant lactobacillus strains, that was most 
sensitive to TiO2 NPs treatment. This study substantiated the need for 
more assessment of the toxicity of metal oxide NPs on beneficial gut 
bacteria. 
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10:35. New openings for the tricky separation, enrichment and 
untargeted investigation of short bioactive peptides   Anna Laura 



Capriotti1, annalaura.capriotti@uniroma1.it, Andrea Cerrato1, 
Carmela Maria Montone1, Carmen Lammi2. (1) Chemistry, Univ. 
degli Studi di Roma La Sapienza, Roma, Lazio, Italy (2) 
Pharmaceutical Science, Univ. degli Studi di Milano, Lombardia, 
Italy   Bioactive peptides (BPs) refer to various amino acids (AAs) 
sequences, typically comprising 2-20 residues. Several routes can 
lead to the release of BPs. For instance, they can be naturally present 
in food matrices due to typical food processing such as ripening, 
fermentation, or cooking. They can be formed by enzymatic 
degradation or gene-encoding (BPs) gene-independent enzymatic 
formation (e.g., glutathione) in vivo in biological matrices. Medium-
sized endogenous peptides (5-20 AAs) have been broadly 
characterized in various food matrices and have already been 
demonstrated to be valuable bioactive compounds. They are 
commonly obtained by trypsin digestion or enzyme cocktails, which 
simulated gastrointestinal digestion. The use of trypsin leads to the 
generation of medium-sized peptides (6-20 AAs) due to its specific 
cleavage mechanism. The use of enzyme cocktails can also produce 
shorter sequences (2-5 AAs). BPs length is of extreme importance 
from several points of view, both because the analytical techniques 
for their extraction, separation, and identification are pretty different 
and because they possess other physicochemical properties, 
biological functions, and activities. Short peptide sequences represent 
emerging analytes in a variety of fields, including food analysis and 
biomarker discovery, but also a well-known analytical challenge in 
complex matrices, due to the low abundance, extensive suppression 
during MS analysis, and lack of workflows, as they cannot be 
identified by ordinary peptidomics strategies and coverage is 
extremely limited by metabolomics as well. This lecture will mainly 
focus on the analytical advancements and innovations for the 
enrichment, separation, and identification of short peptides 
specifically dealt with short BPs. Some specific examples will be 
discussed to show the developed analytical solution in different food 
matrices, such as milk, fish muscle, black beans, and hemp flour. 
Moreover, in vitro, in vivo bioactivity assays and absorption 
experiments on Caco-2 cells will also be discussed concerning the 
considered matrices. 
 
11:05. Polymethoxylated flavones profiling of various citrus 
gernplasms in combination with mining and characterization of 
biosynthesis-related genes   Juan Xu, xujuan@mail.hzau.edu.cn, 
Zhaoxin Peng, Jiajing Chen, Haipeng Zhang. Pomology, Huazhong 
Agriculture Univ. College of Horticulture and Forestry Sciences, 
Wuhan, Hubei, China   Citrus fruits are the main dietary source of 
polymethoxylated flavones (PMFs) for consumers. PMFs have 
significant impacts on consumer health, and play important roles in 
resisting stress during the development of citrus. However, the 
molecular mechanisms and regulation mechanisms of PMF 
biosynthesis in citrus have not yet been systematically elucidated. 
Therefore, this study combined metabolomics with transcriptomic 
analysis to mine PMFs biosynthesis-related candidate O-
methyltransferase genes (OMTs). The main results are as follows: 1. 
Comparative profiling and natural variation of polymethoxylated 
flavones in various citrus germplasms revealed that PMF 
accumulation is a phenotype inherited from mandarin ancestors 
which might be a dominant trait in the natural citrus germplasms. 
Meanwhile, the total content of PMFs tends to decrease during 
intraspecific and interspecific hybridization of loose-skinned 
mandarins. And it also verified the absence of PMFs biosynthetic 
pathway in pummelo. 2. Mining and functional characterization of 
PMFs biosynthesis-related genes by heterologous expression of 
candidate OMTs in Saccharomyces cerevisiae and Escherichia coli, 5 
recombinant OMT enzymes were preliminarily determined to have 
O-methylation catalytic activities on flavones, and helped to 
preliminarily constructed the metabolic pathway of de novo synthesis 
of PMFs from apigenin in ′Red tangerine′, which can catalyze the 

formation of seven citrus-specific PMFs. Meanwhile, we also 
screened 18 transcription factors positively correlated with PMFs 
biosynthesis and 1 negatively correlated transcription factor. 3. BSA 
analysis was applied to locate the key genes involved in citrus PMFs 
biosynthesis in Scaffold 4 with a length of 7.58Mb in Clementine 
genome containing 7 OMTs These results demonstrated that OMT3, 
OMT4 and OMT5 may be the key genes involved in citrus PMFs 
biosynthesis. 4. PCR amplification and sequencing revealed the 
polymorphisms of the 3 key OMTs sequences in 22 representative 
citrus germplasms, while the following phylogenetic analysis from 
110 citrus resequencing data generated with clear classifications. It 
was speculated that the varied PMFs profiles in various citrus 
germplasms were closely related to the diversity of enzyme functions 
caused by the polymorphism of OMT3, OMT4 and OMT5 sequences. 
 
11:35. Targeted Salix chemoprofiling for improved medicinal 
potential of willow bark   Corinna Dawid1, Corinna.Dawid@tum.de, 
Kyriaki Antoniadou1, Corinna Herz2, Nadja Förster3, Matthias 
Zander3, Christian Ulrichs3, Inga Mewis3, Verena K. Mittermeier1, 
Thomas Hofmann1, Evelyn Lamy2. (1) Chair of Food Chemistry and 
Molecular Sensory Science, Technical Univ. of Munich, Freising, 
Germany (2) Molecular Preventive Medicine, Univ. Medical Center 
Freiburg, Germany (3) Division Urban Plant Ecophysiology, 
Humboldt-Univ. zu Berlin, Germany   Although Aspirin® 

(acetylsalicylic acid) is widely used as a nonsteroidal anti-
inflammatory drug, natural alternatives with lower side effects are 
strongly sought-after as the long-term use and high dosage of 
Aspirin® may damage the mucosa and cause ulceration of the 
stomach. Bark of Salix species (willow bark), containing active 
analgesic and antipyretic ingredients, has been used against 
inflammatory diseases since ancient times. It has been approved as an 
herbal medicinal product with therapeutic effects by the European 
Medicines Agency (EMA) potentially exhibiting lower side effects 
than Aspirin®. Several compounds, such as salicylates, polyphenols, 
tannins and flavonoids, have been reported to show an analgesic 
effect and the therapeutic effects of willow bark were mainly 
evaluated by its salicin content. The interaction of different 
bioactives, however, may increase the medicinal potential of willow, 
but this is not yet fully understood. To gain a more comprehensive 
knowledge on the bioactive compounds in willow bark, several 
different Salix species and crosses were comparatively screened by 
means of UPLC-TOF-MS metabolic profiling. Bioactivity-guided 
selection of the Salix species with highest anti-inflammatory 
potential, followed by sequential solvent extraction, solid phase 
extraction and preparative chromatographic purification, enabled the 
structure elucidation of several bioactive phytochemicals by means of 
LC-MS, LC-MS/MS and 1D/2D-NMR experiments. In particular, 
salicylates have been identified as inhibitors of lipopolisaccharide-
stimulated prostaglandin (PGE2) release. The accurate quantitation of 
the target molecules by means of UHPLC-MS/MSMRM in different 
Salix species revealed new insights into the different contents of 
bioactives in distinct Salix genotypes. These results may help to 
navigate Salix breeding programs towards the production of highly 
bioactive willow bark. 
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10:30. Redox-active natamycin: Antifungal efficacy and food 
safety   Jong H. Kim1, Jongheon.Kim@usda.gov, Christina C. Tam1, 
Kathleen L. Chan1, Luisa W. Cheng1, Kirkwood M. Land2, Mendel 
Friedman3, Perng-Kuang Chang4. (1) Foodborne Toxin Detection and 
Prevention Research Unit, Western Regional Research Center, 
Agricultural Research Service, USDA, Albany, California (2) Dept. 
of Biological Sciences, Univ. of the Pacific, Stockton, California (3) 
Healthy Processed Foods Research Unit, Western Regional Research 



Center, Agricultural Research Service, USDA, Albany, California (4) 
Food and Feed Safety Research Unit, Southern Regional Research 
Center, Agricultural Research Service, USDA, New Orleans, 
Louisiana   One Health acknowledges that human, animal and 
environmental health are closely interconnected. The polyene 
clinicaldrug natamycin (NAT) has also been used in food/agricultural 
industries for treating fungi contaminating foods or infecting crops. 
Since invasive fungal infections (and mycotoxin uptake) in humans 
are also acquired from contaminated food sources, there have been 
discussions whether NAT can trigger the emergence of fungal 
pathogens cross-resistant to other polyenes/drugs. We investigated 
the efficacy of NAT for better prevention of fungal contamination in 
food sources. Results indicated the potent redox-activity of NAT 
whereby the sakAΔ and mpkCΔ, two oxidative signaling mutants 
lacking the mitogen-activated protein kinase (MAPK) genes, of the 
human pathogen Aspergillus fumigatus exhibited increased 
susceptibility to NAT when compared to the wild type control. In A. 
fumigatus, NAT exerted much higher antifungal activity at pH 5.6 
than at pH 3.5 on the potato dextrose medium (NAT: 2, 4, 8, 16 
µg/ml). We investigated NAT antifungal efficacy further in 
foodborne fungi, namely, mycotoxin-producing (Aspergillus flavus, 
Aspergillus parasiticus, Penicillium expansum) and heat-resistant 
(Neosartorya fischeri) strains contaminating food or crops. 
Surprisingly, NAT exhibited higher antimycotic activity at pH 3.5 
than at pH 5.6 towards foodborne fungi, which was contrary to the A. 
fumigatus results. P. expansum was the most sensitive fungus to 
NAT. In commercial food matrices (eleven fruit juices; pH range: 3.1 
to 3.9), food ingredients greatly and differentially affected NAT 
efficacies on test fungi. Remarkably, NAT overcame the tolerance of 
the A. fumigatus MAPK and P. expansum mutants to the commercial 
fungicide fludioxonil. While NAT and kojic acid (KA) were 
synergistic, their antifungal activity was not comparable to that of 
KA combined with amphotericin B, another polyene drug. In 
summary, NAT showed promise for preserving foods at acidic pHs 
against foodborne fungi; one of the proposed antifungal mechanisms 
is targeting the fungal antioxidant system. Future in-depth 
investigations will broaden the utility of NAT, thus promoting the 
food safety, security and public health. 
 
10:50. Intelligent films for shrimp-freshness monitoring based on 
pectin, sodium alginate, cellulose nanocrystals, and red cabbage 
extracts   Yanlin Lei, yanlinl4@illinois.edu, Qiyue Yao, Zhenhui Jin, 
Yi-Cheng Wang. Dept. of Food Science and Human Nutrition, Univ. 
of Illinois at Urbana-Champaign College of Agricultural Consumer 
and Environmental Sciences   This study used pectin (PC), sodium 
alginate (SA), cellulose nanocrystals (CNCs), and red cabbage 
extracts rich in anthocyanin (Anth) to fabricate intelligent films for 
monitoring the freshness of shrimp. After optimizing extraction 
conditions, the PC/SA/CNCs/Anth films were then fabricated using a 
solution-casting approach, followed by cross-linking with optimal 
calcium-ion solutions. Our results show that the mechanical 
properties improved significantly after crosslinking and/or the 
addition of CNCs. For example, the PC/SA films’ tensile strength 
increased from 9.46 ± 0.53 (Mean ± SD, n = 3) to 13.30 ± 2.48 MPa 
after cross-linking, and then further to 17.33 ± 2.34 MPa after adding 
CNCs plus Anth and performing cross-linking. The films’ chemical 
and other physical properties were also evaluated before they were 
tested as colorimetric freshness indicators for real shrimp samples, 
whose quality was monitored alongside real-time color changes in the 
films. The results confirm the excellent potential of such indicators to 
monitor food products’ quality and reduce waste in the food industry. 
For example, as shown in the figure (the larger colored squares are 
our anthocyanin films, and the smaller ones, pH test strips), the color 
of the indicators changed from lilac to dark green to greenish-yellow 
after storage alongside a shrimp at room temperature for 72 hours. 
 

11:10. Barley (Hordeum vulgare) performance after successive 
exposures to cerium oxide nanoparticles and 
perfluorooctanesulfonic acid   Cyren Rico, 
CyrenRico@MissouriState.edu, Dane C. Wagner, Polycarp Ofoegbu, 
Ian Sayers, Jackson Glover, Avery Harms. Dept. of Chemistry, 
Missouri State Univ., Springfield   Plants are co-exposed to different 
contaminants in the environment. However, current reports are 
focused on responses to exposure to single pollutant. Barley was 
successively exposed to cerium oxide nanoparticles (250 ppm) and 
perfluorooctanesulfonic acid (0, 25, 50 ppm) in the first and second 
generations, respectively. Barley was grown for full life cycle and 
several parameters were measured (e.g., changes in growth and 
physiology, metabolite profile, and nutrients compositions) to 
determine plants performance. 
 
11:25. Improvement of bioaccessibility and anti-inflammatory 
activity of resveratrol by fabrication of novel zein-based 
composite nanoparticles   Jiaping Liu1, liujiaping@sjtu.edu.cn, 
Yaqiong Zhang1, Boyan Gao1, Liangli (Lucy) Yu2. (1) Shanghai Jiao 
Tong Univ., Shanghai, China (2) Univ. of Maryland, College Park   
This research evaluated the potential of novel zein-based composite 
particles as a delivery carrier for water-insoluble bioactive factors 
using resveratrol (Res) as a probe compound. The cross-linked 
sodium caseinate catalyzed by microbial transglutaminase (MSC) 
was used as the novel stabilizer of zein nanoparticles and Res-loaded 
zein-MSC composite nanoparticles (Res-zein-MSC NPs) were 
synthesized under different zein to Res mass ratios (10:1, 8:1, 6:1 and 
4:1) by using a low-energy anti-solvent method. The obtained 
nanoparticles exhibited a spherical shape with particle sizes of 215.00 
to 225.00 nm and zeta-potentials of -29.00 to -31.00 mV, 
respectively. The encapsulation efficiencies (EE) of Res were in the 
range of 58.90-81.93%. Fourier transform infrared spectroscopy 
(ATR-FTIR) and fluorescence spectroscopy both indicated that 
hydrogen bonding and hydrophobic interaction were the main 
interaction between Res and zein-MSC NPs. X-ray diffraction (XRD) 
showed the encapsulated Res was in an amorphous form. Compared 
with free Res, Res-zein-MSC NPs improved the stability against UV 
irradiation and showed a sustained release in simulated gastric and 
intestinal fluids. Moreover, the higher bioaccessibility and desirable 
anti-inflammatory capacity were also observed for Res-zein-MSC 
NPs. These data suggested a possible utilization of zein-MSC NPs in 
improving water solubility, shelf stability, bioaccessibility and 
activity of lipophilic bioactive food factors. 
 
11:40. Co-assembly of zein and sodium hyaluronate to form core-
shell colloidal nanoparticles in flow-focus microfluidics   
Haocheng Guo, hc_guo@zju.edu.cn, Wenjun Wang, Donghong Liu. 
College of Biosystems Engineering and Food Science, Zhejiang 
Univ., Hangzhou, Zhejiang, China   Microfluidics is a burgeoning 
technology that has superior talent in providing more precise and 
tunable mixing conditions compared to conventional methods. This 
property can be used to precisely design the structure of nanoparticles 
during the antisolvent co-precipitation process. In this study, zein, a 
huge yielding food ingredient, was used as the substrate of 
nanomaterials and sodium hyaluronate (SH) was utilized to stabilize 
the zein structure. Monodisperse nanoparticles smaller than 100 nm 
were prepared continuously using flow-focus microfluidic chip. 
According to two-dimensional hydrodynamic model, by changing 
flow ratio of ethanol and water phase, the mixing time of solvent and 
anti-solvent could be controlled in the range of 15-150 ms. When the 
mixing time was shorter than particle aggregation time, a significant 
particle size drop was observed. Spectroscopic analyses suggested 
that the driving forces for the self-assembly of zein-SH nanoparticles 
were electrostatic interactions, hydrogen bonding and hydrophobic 
interactions. Compared to bulk mixing, microfluidics transformed the 
α-helix more into β-sheet during zein self-assembly rather than 
random coil. The zeta-potential corroborated the result of 



transmission electron microscopy that negatively charged SH was 
electrostatically wrapped around the surface of the oppositely 
charged zein that was nucleated in the aqueous phase due to 
solubility change. Scanning electron microscopy and polydispersity 
index results showed that microfluidics can form nanoparticle with 
less aggregation. These phenomena indicated that microfluidics was a 
promising technique to precisely control the mixing time of 
antisolvent co-precipitation process to form surface modified zein 
colloidal nanoparticles. 
 
11:55. Pectin-chitosan-coated nanoliposome is a promising 
nanocarrier for encapsulation, controlled delivery, and enhanced 
biological activity of food bioactive compounds   Naymul Karim, 
naiemph@gmail.com, Wei Chen, zjgsuchenwei@zjgsu.edu.cn. Dept. 
of Food Science and Nutrition, Zhejiang Univ., Hangzhou, China   
Flavonoids exhibited diverse biological activity via modulating 
several signaling pathways. But there are various therapeutic 
limitations such as physiological instability, low bioavailability, etc. 
that restricted the use of flavonoids. Liposomes are non-toxic, 
biodegradable, self-assembled lipid vesicular system that has long 
and versatile applications in foods, cosmetics, and pharmaceuticals 
industry. Nevertheless, traditional liposomes are easily oxidized 
during storage conditions and thereby release the cargo. Traditional 
liposomes are also unstable at low pH and enzymatic conditions. 
Surface decoration of conventional liposomes by different 
biopolymers can improve stability by reducing environmental 
degradation and phospholipid bilayer permeation during storage 
conditions and in the biological systems. In the present study, 
nanoliposomal system was formed using a thin-layered hydration 
method with probe sonication approach, whereas pectin (P) and 
chitosan (CH) coating were added by layer-by-layer electrostatic 
approach. In this study, neohesperidin (NH, lipophilic compound) 
and pelargonidin-3-O-glucoside (Pg, hydrophilic compound) were 
used as model flavonoids. Different nanoliposomal systems, i.e. 
nanoliposome (NL), CH-coated NL (CH-NL), and P-coated CH-NL 
(P-CH-NL) were characterized through DLS, HPLC, TEM, DSC, and 
FTIR. Thereafter, we evaluated the physicochemical stability of 
liposomal systems under storage, thermal, pH, ionic, UV, oxidative, 
and serum conditions. We further evaluated the delivery of liposomal 
systems using Caco2 and L02 cells, respectively. Our 
characterization results confirmed the good encapsulation efficiency 
(> 90%) and successful layer formation with the nano-sized and 
spherical carrier. Both CH-NL and P-CH-NL exhibited better 
physicochemical stability than NL under storage, thermal, pH, ionic, 
UV, oxidative, and serum conditions. In vitro gastrointestinal 
digestion study revealed that P-CH-NL provided better protection to 
compounds compared to NL and CH-NL, respectively. In contrast, 
NH-loaded P-CH-NL exhibited good in vitro mucoadhesive property, 
higher cellular uptake to Caco2 cells, and exerted better ROS 
reduction capacity in AA-induced Caco2 cells. Collectively, our 
results unveil that pectin-chitosan-coated nanoliposomal system can 
be a suitable alternative delivery system for flavonoids for the 
controlled delivery and greater biological activity. 
 
12:10. Photoinactivation of Aspergillus niger spores by curcumin 
loaded nanoemulsions   Cristian Villa1, ccvilla@uniquindio.edu.co, 
Leidy T. Sanchez2, Magda I. Pinzon2, Lina M. Arbealez2. (1) 
Chemistry, Univ. del Quindio, Armenia, Colombia (2) Food 
Engineering, Universidad del Quindio, Armenia, Colombia   
Mycotoxins present in food products are related to several health 
problems in both humans and animals, likewise, they are known to 
cause economic loses in the food and feed industries. Over the last 
decades there have been an increasing interest in reducing 
mycotoxins contamination in food and feed products, either by 
stopping fungal proliferation or by removal of mycotoxins. The first 
approach includes the application of fungicidal products and several 
chemical and thermal process. One of the most interesting approaches 

for fungal control in food and feed products is photoinactivation by 
using natural and biocompatible products as photosensitisers. 
Curcumin a polyphenol extracted from turmeric (Curcuma longa) has 
shown great potential as a photosensitizer in food and feed products, 
as it is safe for both human and animal consumption, it is relative 
cheap and biochemically stable, however its application can be 
limited by its low water solubility. In this work we developed 
curcumin loaded nanoemulsions, as a way to increase its water 
solubility and studied its application in the photoinactivation of 
Aspergillus niger spores. Curcumin loaded nanoemulsions were 
formed using a low-energy method, with orange oil as the oil phase 
and Tween 80 as surfactant. Mean particle size, encapsulation 
efficiency x-potential and curcumin photodegradation with white and 
blue (450 nm) light were measured. Results showed that mean 
particle decreased as curcumin concentration was increased up until 5 
µg/mL. Furthermore, nanoencapsulation reduced curcumin 
photodegradation, maintaining 90% of curcumin molecules after 30 
min of both white and blue light exposure, while non-encapsulated 
curcumin reached values below 40%. Finally, A. niger spores were 
inoculated with different concentrations of nanoencapsulated 
curcumin and subjected to blue light pulses (30, 60, 90 and 120 s), 
non-encapsulated curcumin was used as a comparison. Results 
showed that curcumin loaded nanoemulsions in dark conditions 
inhibited up to 20% of the A. niger spores. Inhibition (%) was 
increased by the use of the blue light pulses, with values reaching 
80% after 60 minutes of irradiation. 
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10:35. The impact of gut microbiota on avenanthramide 
metabotype from whole grain oat intake   Shengmin Sang, 
ssang@ncat.edu. Laboratory for Functional Foods and Human 
Health, North Carolina A&T State Univ., Kannapolis   As a distinct 
grain, oat (Avena sativa L.) has been widely accepted as a key food 
for human health. It is becoming increasingly evident that individual 
differences in metabolism determine how different individuals 
benefit from diet. Both host genetics and the gut microbiota play 
important roles on the metabolism and function of dietary 
compounds. Recently, we used the combination of in vitro incubation 
assays with human gut microbiota and mouse and human S9 
fractions, chemical analyses, germ-free (GF) mice, 16S rRNA 
sequencing, gnotobiotic techniques, and a human feeding study to 
pinpoint the mechanism of individual variations in response to whole 
grain (WG) oat intake. Our results demonstrated that gut microbiota 
mediates the metabolism of avenanthramides (AVAs), the signature 
bioactive polyphenols of WG oat, into their dihydro forms, dihydro-
AVAs (DH-AVAs). We observed inter-individual variations on the 
metabolism of AVAs to DH-AVAs associated with Faecalibacterium 
prausnitzii (F. prausnitzii) relative abundance. The AVAs converting 
capabilities of the fecal slurries from each subject were consistent 
with their urinary pharmacokinetic results of DH-AVAs in a human 
feeding study taking oat bran as breakfast. Moreover, as opposed to 
GF mice, F. prausnitzii-monocolonized mice were able to metabolize 
AVAs to DH-AVAs. These findings demonstrate that the presence of 
intestinal F. prausnitzii is indispensable for proper metabolism of 
AVA in both human and mice. We propose that the abundance of F. 
prausnitzii can be used to subcategorize individuals into AVA 
metabolizers and non-metabolizers after WG oat intake. Our work 
paves the way for future explorations of how F. prausnitzii impacts 
the health benefits of oat intake. 
 
11:05. Beta-lactam antibiotic exposure alters the gut microbiota 
peptidoglycan profile Yuan Qiao, Yuan.Qiao@ntu.edu.sg. Nanyang 
Technological Univ., Singapore   Beta-lactam antibiotics represent 
the oldest yet the most commonly used class of antibiotic for treating 



bacterial infections in the clinic. However, the use of broad-spectrum 
antibiotics is a also known risk factor for various diseases such as 
colon cancer as well as fungi infections. As the beta-lactam 
antibiotics inhibit the biosynthesis of the bacterial peptiodglycan, we 
focus on the changes in the peptidoglycan profile of the gut 
microbiota niche upon exposure to beta-lactam drugs. Using various 
assays, we have established that the role of the peptidoglycan 
fragments as underlying mechsanisms contributing to the diseases. 
 
11:35. Specific Gut Microbial Enzymes Drive Colitis Promotion 
by Triclosan   Jianan Zhang1, jiananzhang@umass.edu, Morgan 
Walker2, Katherine Sanidad1, Hongna Zhang3, Ermin Zhao1, 
Katherine Chacon-Vargas1, Vladimir Yeliseyev4, Julie Parsonnet5, 
Thomas Haggerty5, Guangqiang Wang1,6, Joshua Shimpson2, Parth 
Jariwala2, Violet Beaty2, Jun Yang7, Haixia Yang1, Anand 
Panigraphy1, Lisa Minter8, Daeyoung Kim9, John Gibbons1, Lin 
Liu10, Zhengze Li1, Hang Xiao1, Valentina Borlandelli11, Hermen 
Overkleeft11, Erica Cloer12, Michael Major13, Dennis Goldfarb14, 
Zongwei Cai3, Matthew R. Redinbo2, Guodong Zhang1. (1) Food 
Science, Univ. of Massachusetts, Amherst (2) Chemistry, 
Biochemistry, Microbiology and Genomics, Univ. of North Carolina 
at Chapel Hill School of Medicine, Chapel Hill (3) State Key 
Laboratory of Environmental and Biological Analysis, Dept. of 
Chemistry, Hong Kong Baptist Univ., Kowloon (4) Dept. of 
Pathology, Brigham and Women's Hospital, Massachusetts Host-
Microbiota Center, Boston (5) Dept. of Medicine and Dept. of Health 
Research and Policy, Stanford Univ. School of Medicine, California 
(6) School of Medical Instrument and Food Engineering, Univ. of 
Shanghai for Science and Technology, China (7) Dept. of 
Entomology and Comprehensive Cancer Center, Univ. of California, 
Davis (8) Dept. of Veterinary & Animal Sciences, Univ. of 
Massachusetts, Amherst (9) Dept. of Mathematics and Statistics, 
Univ. of Massachusetts, Amherst (10) Eastern Regional Research 
Center, USDA, Wyndmoor, Pennsylvania (11) Dept. of Bioorganic 
Synthesis, Leiden Inst. of Chemistry, Univ. Leiden, Zuid-Holland, 
Netherlands (12) Lineberger Comprehensive Cancer Research, Univ. 
of North Carolina System, Chapel Hill (13) Dept. of Cell Biology and 
Physiology, Dept. of Otolaryngology, Washington Univ. in St Louis, 
Missouri (14) Dept. of Cell Biology and Physiology, Inst. for 
Informatics, Washington Univ. in St Louis, Missouri   Triclosan 
(TCS), an antimicrobial agent in thousands of consumer products, is a 
risk factor for colitis and colitis-associated colorectal cancer. While 
the intestinal toxicities of TCS require the presence of gut microbiota, 
the molecular mechanisms involved have not been defined. Here we 
show that intestinal commensal microbes mediate metabolic 
activation of TCS in the colon and drive its gut toxicology. Using a 
range of in vitro, ex vivo, and in vivo approaches, we identify specific 
microbial β-glucuronidase (GUS) enzymes involved and pinpoint 
molecular motifs required to metabolically activate TCS in the gut. 
Finally, we show that targeted inhibition of bacterial GUS enzymes 
abolishes the colitis-promoting effects of TCS, supporting the 
essential roles of specific microbial proteins in TCS toxicity. Our 
results define a mechanism by which intestinal microbes cause the 
gut toxicity of environmental chemicals and suggest a therapeutic 
approach to alleviate colitis and associated diseases. 
 
11:55. The role of gut microbiota on the biotransformation and 
biofunction of nobiletin, a major citrus flavonoid   Yilu Chen, Qi 
Wang, Minna Luo, Hengjun Du, Yanhui Han, Minqi Wang, Hang 
Xiao, hangxiao@foodsci.umass.edu. Dept. of Food Science, Univ. of 
Massachusetts, Amherst   Our previous studies have shown that 
dietary flavonoids such as polymethoxyflavones, curcumin, 
resveratrol and pterostilbene interact with gut microbiota to produce 
various bioactive metabolites, which is critical for their biological 
activities such as anti-inflammation. Herein, we further studied 
biotransformation of nobiletin, a major citrus polymethoxyflavone in 
health mice, colitic mice and germ-free mice. The results showed that 

orally administered nobiletin was well absorbed in the mouse small 
intestine. It underwent a dynamic biotransformation along mouse 
gastrointestinal tract where intestinal mucosa and gut microbiota 
worked together to produce largely varied amounts of metabolites at 
different segments of gastrointestinal tract. Dietary nobiletin inhibited 
colitis in mice, although nobiletin was metabolized and excreted 
differently in the colon of the colitic mice compared to the healthy 
mice or germ-free mice due to the difference in gut microbiota 
composition. Gut microbiota were responsible for the production of 
multiple metabolites in the mouse colon. The microbially generated 
colonic metabolites worked together to produce enhanced anti-
inflammatory activity in the colonic mucosa. This work elucidates a 
new gut microbiota-driven mechanism by which orally administered 
nobiletin exerts anti-inflammatory actions in the colon. 
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2:00. MicroRNA-mediated anti-diabetic activity of phenolic acids   
Hana Lee, dlgksk0514@naver.com, Junsoo Lee. Dept. of Food 
Science and Biotechnology, Chungbuk National Univ., Cheongju 
Chungbuk, Korea (the Republic of)   MicroRNAs (miRs) play vital 
roles in many biological processes. It has been reported that aberrant 
miR expression contributes to metabolic syndrome. Phenolic acids 
are widely found in daily foods such as cereals, legumes, fruits, and 
vegetables and they provide medicinal and biological properties. 
However, it is not clear whether phenolic acids play any role in the 
hepatic insulin signaling pathway through the regulation of miRs 
expression. This study investigated miR profile to confirm the 
function of phenolic acids and examined the role of phenolic acids 
and miRs in insulin signaling pathway. A total of 69 significantly 
differentially expressed miRs was investigated. Prediction and 
validation of miRs associated with insulin resistance were 
implemented by TargetScan and qRT-PCR. Glucose consumption, 
reactive oxygen species (ROS) production, and miRs expression, as 
well as protein levels of p-IRS, p-PI3K, p-AKT, and p-FOXO1 were 
analyzed. Furthermore, miR-1271 mimic or inhibitor transfection was 
executed to explore the possible mechanisms of phenolic acids in 
cellular studies. Phenolic acids enhanced glucose consumption and 
decreased ROS production. The expression level of miR-101, miR-
1271, miR-150, miR-23a, miR-27a, and miR-92a-1 increased by 
FFA. However, phenolic acids treatment reduced the miRs 
expression levels compared to FFA-induced HepG2 cells. 
Phosphorylation of IRS, PI3K, AKT, and FOXO1 was upregulated 
by phenolic acids. Phenolic acids downregulated the mRNA 
expression of PEPCK, G6Pase, and PGC-1α and upregulated GLUT2 
in FFA-induced hepatocytes. Phenolic acids enhanced p-IRS, p-PI3K, 
p-AKT, and p-FOXO1 protein expression levels, increased GLUT2 
mRNA expression levels, and decreased PEPCK, G6Pase, and PGC-
1α mRNA expression levels through inhibition of miR-1271 level in 
miR-1271 mimic and inhibitor transfected cells. In conclusion, 
phenolic acids were found to improve insulin resistance by regulating 
insulin signaling pathways via reducing the expression of miR-1271. 
These results provide basic information regarding a potential 
therapeutic strategy to control hepatic insulin resistance. 
 
2:30. Accelerating drug discovery by high throughput 
metabolomics and systems biology   Amelia Palermo, 
amelia_palermo@outlook.com. Dept. of Molecular and Medical 
Pharmacology, Univ. of California, Los Angeles David Geffen 
School of Medicine   Biological systems are a tremendous source of 
chemical diversity and a unique opportunity for the discovery of 
novel bioactive molecules of pharmaceutical interest. However, the 
exploration of this chemical space has remained largely incomplete 
due to the lack of technologies for the fast and accurate identification 
and structural characterization of metabolites, and for the 



interrogation of their biological activity. Metabolomics, i.e., the 
comprehensive and unbiased analysis of metabolites and lipids in 
biological systems, has recently prompted a renaissance of 
metabolism research and now provides unprecedented tools to move 
forward the discovery of active metabolites at accelerated pace. 
Moreover, the combination of metabolomics strategies with 
genomics, transcriptomics, and proteomics data can unlock the 
interpretation of metabolite activities at systems-level. Here we 
discuss the utility and potential of global metabolomics and systems 
biology approaches coupled with functional and phenotypic activity 
screenings, for charting at high-throughput the activity of metabolites 
of pharmaceutical interest. We will further discuss the application of 
systems biology approaches to elucidate the mechanism of action and 
unravel novel druggable targets underlying metabolite activity. Taken 
together, this workflow showcases the potential of high-thoughput 
metabolomics and systems biology for accelerating the discovery of 
active metabolites and novel druggable molecular targets. 
 
3:00. Efficient discovery of dihydrochalcones in star fruit using 
UHPLC-MS/MS combined with molecular networking   Zhixin 
Wang1, zhixin.wang@ufl.edu, Jingwen Li1, Alan Chambers2, 
Jonathan Crane2, Yu Wang1. (1) Citrus Research & Education Center, 
Inst. of Food and Agricultural Sciences, Univ. of Florida, Lake 
Alfred (2) Tropical Research and Education Center, Inst. of Food and 
Agricultural Sciences, Univ. of Florida, Homestead   As a subclass of 
flavonoids, dihydrochalcones are paid growing attention because of 
their health benefits and potential to modulate flavor. Star fruit 
(Averrhoa carambola) is a tropical fruit. Due to the complexity of 
metabolite composition, few investigations have been performed for 
comprehensive profiling of dihydrochalcones in star fruit. In this 
study, a systematic strategy based on UHPLC/Q-Orbitrap MS and 
molecular networking was established to conduct the efficient 
identification of dihydrochalcones, which could avoid time-
consuming and laborious separation workloads. A total of 53 
dihydrochalcones have been characterized within a short retention 
time. One novel compound (phloretin-3′-C-(2-O-trans-p-coumaroyl)-
β-D-fucopyranoside) was identified, and 23 compounds have been 
discovered in the Averrhoa genus for the first time. 3-
hydroxyphloretin was the dihydrochalcone with the highest content. 
The biosynthetic pathway of dihydrochalcones involved in various 
enzymes was also proposed. This was the first time to systematically 
investigate dihydrochalcones in star fruit of multiple cultivars, the 
results could provide references for the future development of new 
cultivars with targeted metabolite, as well as utilization of 
dihydrochalcone resources. 
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2:05. Human gut microbial enzymes in xenobiotic and endobiotic 
processing   Matthew R. Redinbo, redinbo@unc.edu. Chemistry, 
Univ. of North Carolina at Chapel Hill College of Arts and Sciences   
Given the vast numbers of genes encoded by the human intestinal 
microbiome, it is not surprising that bacteria play an essential role in 
the metabolism of xenobiotic and endobiotic compounds that reach 
the GI tract. Indeed, just for the glycoside hydrolase family of 
enzymes, gut microbes encode hundreds of thousands of distinct 
orthologs, while the human genome harbors less than one hundred. A 
specific set of gut microbial glycoside hydrolases will be presented 
and their roles in xenobiotic and endobiotic processing will be 
discussed. The enzymes of interest are the beta-glucuronidases from 
the human gut microbiome that function as natural counterparts to the 
human Phase II metabolizing glucuronosyltransferases that append 
glucuronic acid sugars to endogenous and exogenous compounds. 
Numerous foods also contain glucuronic acid, which differs from 
glucose only in the presence of a 6-carboxylic acid. We show that the 

gut microbiome encodes several hundred distinct beta-glucuronidases 
(GUS) proteins that can be categorized into eight functional clades 
based on substrate preferences and more than two dozen crystal and 
cryo-EM structures. Finally, activity-based probe-enabled proteomics 
from human fecal samples reveals that specific GUS enzymes can be 
identified and their levels quantified even from this most complex 
milieu of proteins, and connecting therapeutic outcomes to 
components of the gut microbiome. Taken together, the data 
presented support the conclusion that microbial enzymes partner with 
human factors to perform specific molecular transformations that 
impact human physiology and disease. 
 
2:35. Gut microbiota dictate the metabolic fate of curcumin in 
the mice and human   Zhengze Li, leezhengze@gmail.com, Haiyan 
Luo, Che Pan, Hang Xiao. Food Science, Univ. of Massachusetts, 
Amherst   Background: There is a major controversy centered on the 
poor oral bioavailability yet high bio-efficacy of curcumin, one of the 
most studied bioactive dietary compounds. To address this 
controversy, this study elucidates the metabolic fate of curcumin in 
the gastrointestinal tract and its role in the anti-colitis effect of 
curcumin. Method: As a part of daily diet, curcumin was 
administered to CD-1 mice that were treated either with or without 
dextran sulfate sodium (DSS) in the drinking water. Curcumin and its 
metabolites were determined by liquid chromatography/mass 
spectrometry (LC/MS) in the tissues and digesta of the mouse 
stomach and small intestine. The fecal bacteria from healthy mice, 
colitic mice, and healthy human subjects were used to determine their 
roles in the metabolism of curcumin. The fecal abundance of 
curcumin and its metabolites was determined by LC/MS in human 
subjects consuming curcumin supplements. Results: Contrary to the 
current understanding, orally administered curcumin was well 
absorbed in the small intestine. It underwent dynamic 
biotransformation along the mouse gastrointestinal tract where 
intestinal mucosa and gut microbiota worked together to produce 
largely varied amounts of metabolites. Dietary curcumin was 
metabolized and excreted differently in the colon of the colitic mice 
compared to the healthy mice due to the difference in gut microbiota 
composition. Gut microbiota was responsible for the reduction, 
oxidation, and deconjugation of curcumin and its metabolites in the 
mouse colon. Characteristics of fecal metabolite profile of curcumin 
in the human volunteers supported the notion that curcumin followed 
a similar metabolic fate in humans as in mice, with a larger inter-
individual variation in metabolite abundance in humans than in mice, 
presumably due to variation in the host enzymes and gut microbiota. 
Conclusion: This work elucidates a new gut microbiota-driven 
mechanism by which orally administered curcumin exerts anti-
inflammatory actions in the colon. 
 
2:55. Gut microbiota-mediated biotransformation of selected 
polyphenols   Ermin Zhao1, erminzhao@umass.edu, Zhengze Li1, 
Min Gu2, Yukun Sun1, Fang Li3, William Dixon4, Hang Xiao1. (1) 
Food Science Dept., Univ. of Massachusetts, Amherst (2) Health 
Science Center, Louisiana State Univ., Baton Rouge (3) Irving 
Medical Center, Columbia Univ., New York, New York (4) Nestle 
Purina PetCare Co, Saint Louis, Missouri   Dietary polyphenols, 
mostly found in fruits and vegetables, have a variety of health 
benefits, and their interaction with microbiota is critical for their 
biological functions. Gut microbiota mediate a wide range of 
biotransformation reactions of polyphenols, which leads to the 
production of many bioactive metabolites. In this study, we aimed to 
characterize gut microbiota-mediated biotransformation of three 
selected polyphenols, namely curcumin, resveratrol, and avicularin. 
First, anaerobic fermentation experiments were conducted using 
strains of human fecal bacteria. Next, cell-free supernatants were 
profiled for targeted metabolites using HPLC and LC-MS. At the 
same time, bacteria growth was evaluated. For the first time, we 
identified three bacterial strains that were capable of metabolizing 



curcumin by hydrogenation and cleavage reaction. These reactions 
have substrate specificity, they cannot hydrogenase resveratrol. We 
also discovered deglucuronidation of avicularin by one bacterial 
strain that was isolated from a healthy volunteer. There were no 
substantial effects of these polyphenols on the growth of genera 
morphology of the bacteria. These results emphasized the importance 
of gut microbial biotransformation of food components and its impact 
on human health. 
 
3:15. Gut microbiota and microbial catabolism modulate the 
anti-inflammatory activity of aronia berry polyphenols   Bradley 
W. Bolling, bwbolling@wisc.edu. Food Science, Univ. of 
Wisconsin-Madison   Aronia berry (Aronia mitschurinii ‘Viking’) is 
rich in anthocyanins, hydroxycinnamic acids, and proanthocyanidins. 
Low molecular weight aronia berry polyphenols are catabolized by 
the gut microbiota and absorbed in the colon. After consumption of 
aronia polyphenols, microbial-derived catabolites are more abundant 
than parent compounds in plasma. The profile of microbial-derived 
phenolic catabolites exhibits significant inter-individual variability 
between adults. Furthermore, experiments in isolated immunocytes 
and differentiated Caco-2 cells reveal that the anti-inflammatory 
activity of microbial phenolic metabolites vary significantly from 
unmetabolized aronia polyphenols. The structure-function 
relationships of these catabolites are inconsistent between bioassays 
relevant to gut and immune health. Furthermore, aronia berry 
consumption modulates the gut microbiota. In the adoptive transfer 
mouse model of colitis, the extent that whole aronia berry modulates 
gut microbiota depends on disease state. Early in the model, aronia 
berry decreased the relative abundance of Verrumicrobia and 
Akkermansia muciniphila, but increased the relative abundance of 
cecal Proteobacteria, Bacteroidetes, and Firmicutes. However, as 
inflammation increased at the later stages of the model, the cecal 
microbiota was unchanged from the control diets. Therefore, in mice 
with severe colitis, the impact of inflammation on gut microbiota 
superseded the dietary effects of aronia berry. The berry matrix itself 
also affects gut microbial metabolism. In healthy mice, aronia 
phenolic extract differentially modulated colonic anthocyanins. Mice 
that consumed non-extractable aronia berry polyphenols had 
increased levels of cyanidin in feces compared to mice fed diets with 
extractable aronia polyphenols. Microbial catechol degradation I 
pathway (PWY-5415) was increased by diets with whole aronia berry 
and non-extractable aronia berry polyphenols relative to the control. 
Enrichment of this pathway was associated with increased relative 
abundance of Lachnospiraceae by aronia berry diets. Collectively, 
these experiments imply that we need a more precise understanding 
of the interrelationship of immune health and polyphenol catabolism 
by gut microbiota. 
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4:35. Biomarkers of food intake by metabolomics   Oliver Fiehn, 
ofiehn@ucdavis.edu, Jacob Folz. Univ. of California, Davis   For 
decades, researchers have used Food Frequency Questionnaires 
(FFQ) to understand dietary patterns in individuals or populations. 
However, FFQs are difficult to handle and may lead to erroneous 
data. With the advent of metabolomics technologies, biomarkers of 
food intake can be measured directly, if tied to dietary intervention 
studies. Unfortunately, currently no large and public databases exist 
that validate the different types of published food biomarkers with 
respect to food groups, single foods, or specificity and sensitivity of 
such analyses. We here show how metabolomics analyses have 
advanced both in scope and in depth of compound annotations, speed 
and lowered costs. Examples will be shown on three small human 
cohorts for urine and plasma analyses, and a third small cohort of 
individuals who swalled smart pills to retrieve contents from various 

locations of the upper gut intestinal tract, showing similarities and 
differences in gut metabolism in the underexplored area of food and 
nutritional research. 
 
5:05. The application of metabolomics to study food biomarkers   
Shengmin Sang, ssang@ncat.edu. Laboratory for Functional Foods 
and Human Health, North Carolina A&T State Univ., Kannapolis   
Nutritional epidemiology research needs more reliable and 
quantitative methods for measuring dietary intake of specific foods. 
Achievement in this field will delineate metabolic profiles that 
correspond to dietary interventions and highlight the importance of 
diet-specific metabolic evaluation, which will advance our 
knowledge beyond mere association among dietary intake, health and 
disease etiology. Quantitative assessment of food intake is normally 
conducted by the use of food frequency questionnaires, food diaries, 
or interviews. These traditional self-assessment approaches are error-
prone due to their subjective nature. The drawbacks of conventional 
instruments have encouraged researchers to identify the biomarkers 
of food intake (BFIs) as a complementary or alternative measure of 
dietary intake. In recent years, both targeted and untargeted 
metabolomics have been widely used in food biomarker research. 
This presentation will share our findings on the biomarkers of whole 
grain wheat and oat intake using targeted and untargeted 
metabolomic approaches, as well as the current status and challenges 
of studying food biomarkers. 
 
5:35. A metabolomics profiling of cantaloupe hybrids grown in 
various locations in the US   Jashbir Singh1,2, Rita Metrani1,2, Kevin 
M. Crosby1,2, John Jifon1,2, Sadhana Ravishankar3,2, Bhimanagouda 
S. Patil1,2, Bhimanagouda.Patil@ag.tamu.edu. (1) Vegetable & Fruit 
Improvement Center, Dept. of Horticultural Sciences, Texas A&M 
Univ. System, College Station (2) National Center of Excellence for 
Melon at the Vegetable and Fruit Improvement Center, Texas A&M 
Univ., College Station (3) School of Animal and Comparative 
Biomedical Sciences, Univ. of Arizona, Tucson   Cantaloupe 
(Cucumis melo L.) fruits are known for their sweetness and an 
excellent dietary source of amino acids, carotenoids, and vitamin C. 
The levels of health promoting metabolities are influenced by crop 
management and growing locations. Understanding the accumulation 
of health promoting metabolites is critical for variety selection and 
improvement of melon breeding programs. Therefore, in the present 
study, we measured the variation in health promoting metabolites, 
including amino acids, carotenoids, vitamin C, and total soluble 
solids (TSS) in newly developed hybrids (TH-1, TH-5, TH-6, TH-9, 
TH-10, TH-11, TH-12, TH-13, TH-14) grown in four states (Texas, 
Arizona, California, and Indiana) across the US. Results 
demonstrated that cantaloupe hybrids had significant variations in 
metabolite levels. The TSS levels varied among the same hybrid 
grown in different locations. For example, TSS levels were high in 
TH-5 grown in Arizona (12.1 °Brix), followed by California (11.6 
°Brix), and Texas (11.2 °Brix). Similarly, TH-9 had higher TSS in 
Texas (11.2 °Brix) and Arizona (10.9 °Brix) compared to other 
locations. It was observed that the cantaloupe hybrids had higher 
levels of amino acids especially γ-aminobutyric acid and glutamine 
compared to other amino acids. In relation to carotenoids, β-carotene 
was present in high concentrations in all the hybrids analyzed. Lower 
concentration of ζ-carotene, phytoene, phytofluene and lycopene 
isomers were also observed. Results of multivariate (principal 
component and hierarchical cluster) analyses revealed the interactive 
effect of cantaloupe hybrids and growing locations. The present 
results suggest that growing locations paly a significant role on the 
accumulation of metabolites in cantaloupe hybrids and could provide 
useful information for future breeding programs. 
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4:35. Value of in vitro gut models in deciphering the impact of 
prebiotics on the human gut microbiota   Pieter Van den Abbeele, 
pieter@prodigest.eu. Cryptobiotix SA, Ghent, Belgium   A wide 
range of in vitro and in vivo models have been used to understand the 
impact of test ingredients on the human gut microbiota. By 
combining findings of in vitro and in vivo studies, the 
complementarity of both models can be exploited. The current 
presentation will focus on the integration of such in vitro and in vivo 
studies. As an example, during a humanized rat study, arabinoxylans 
and inulin were both demonstrated to exert direct effects as well as 
indirect effects on the gut microbiota. Direct effects included the 
stimulation of particular SCFA and arabinoxylan/inulin-fermenting 
gut microbes, while indirect effects included a shift of the 
colonization of the health-related Akkermansia muciniphila from 
proximal to more distal areas. During subsequently performed in 
vitro studies aiming to understand the underlying mechanisms, the 
pH-dependency of Akkermansia muciniphila was demonstrated to 
cause this shift to more distal colon regions. Moreover, short-term 
incubation studies allowed to understand the direct impact of 
arabinoxylans and inulin on the human gut microbiota, together with 
its subsequent effects on gut barrier integrity. 
 
5:05. Citrus pectins modulate the gut microbiota and increase 
short-chain fatty acid production in vitro   Jenni Firrman1, Karley 
Mahalak1, karley.mahalak@usda.gov, Jamshed Bobokalonov1, Lin 
Liu1, Jung-Jin Lee2, Kyle Bittinger2, Mattei Lisa2, Rizalina 
Gadaingan3. (1) Dairy and Function Foods RU, ERRC, ARS, USDA, 
Wyndmoor, Pennsylvania (2) Division of Gastroenterology, 
Hepatology, and Nutrition, The Children's Hospital of Philadelphia 
Research Inst., Pennsylvania (3) Molecular Characterization of 
Pathogens RU, ERRC, ARS, USDA, Wyndmoor, Pennsylvania   
Pectins are non-digestible plant polysaccharides that are fermented by 
the gut microbiota. Due to the slow fermentation of pectin, it has a 
robust prebiotic effect on the distal colon when compared with 
commercial prebiotic products. This prebiotic effect results in the 
modulation of the gut microbiota, which is a likely cause of its 
beneficial health effects. The functionalities of the pectins are 
dependent on their structural characteristics, such as the molecular 
weight, molecular size, mono-sugar composition, and typically, the 
degree of esterification. In this study, we performed a comparative 
analysis on changes found in the human gut microbial community in 
response to pectins with either a high degree of esterification (HDE) 
or a low degree of esterification (LDE). We found that changes in the 
gut microbial community structure are dependent on the structure of 
the pectin supplied to bacterial cultures in vitro. However, the 
metabolism of both types of pectin by the gut microbiota caused a 
significant increase in overall short-chain fatty acid production. The 
high molecular weight (HMW), high degree of esterification (HDE) 
pectin treatment produced the most pronounced change in SCFA 
production, particularly an increase in butanoic acid production. This 
finding indicates that comparatively, HMW, HDE pectin was more 
beneficial than the HMW, LDE pectin to the gut microbial 
community in vitro. 
 
5:35. Digestive survival of human and bovine milk proteins and 
release of antimicrobial and immunomodulatory milk peptides   
David Dallas, dcdallas@ucdavis.edu. Nutrition, College of Public 
Health, Oregon State Univ., Corvallis   Background: Milk proteins 
have evolved to benefit the suckling neonate. The extent to which 
most of these proteins survive within the infant (for human milk) and 
adult (for bovine milk) remains mostly unknown, and thus their 
bioactive potential is unclear. For many milk proteins, partial 
digestion releases fragments—peptides—with known antimicrobial, 
prebiotic, immune-modulating, calcium-delivery, antihypertensive, 
and pain-modulating activities. The extent to which these peptides 
survive within the digestive tract need to be further examined to 

determine their biological relevance. Our objective is to determine 
the survival of milk proteins and release of bioactive peptides in the 
intestine of human infants (human milk) and adults (bovine milk). 
Methods: Milk and infant/adult digestive samples were analyzed 
using mass spectrometry-based peptidomics, protease assays, ELISA 
and bioactive peptide database searching to determine how proteins 
are degraded within the digestive system and which potential 
bioactive peptides are released. Peptides were tested for function with 
antimicrobial and macrophage assays. 
Results: In the stomach and intestine of human infants, both infant-
produced and milk-derived proteases actively degrade milk proteins, 
releasing thousands of new peptides while allowing the survival of 
some milk proteins. Fractions of intestinal peptides had antimicrobial 
and immunomodulatory actions. In adults, we demonstrated that a 
key bioactive ingredient from bovine milk, kappa-casein 
glycomacropeptide does not survive to the intestine. Conclusion: 
Peptidomic, proteomic and enzyme analyses enable precise 
characterization of protein digestion and bioactive peptide release in 
infants (human milk) and adults (bovine milk). We have identified 
peptides with antimicrobial and immunomodulatory actions. 
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7:00. Application of metabolomics to elucidate quality changes in 
animal-derived foods   Ranjith Ramanathan2, 
ranjith.ramanathan@okstate.edu, Sharma Heena1, Frank Kiyimba2, 
Gretchen Mafi2. (1) National Dairy Research Inst., Karnal, Haryana, 
India (2) Animal and Food Sciences, Oklahoma State Univ., 
Stillwater   Food quality is influenced by the reciprocal interaction of 
various biomolecules, including metabolites. The application of non-
targeted metabolomics technique provides an opportunity to 
understand global changes in metabolites during storage or 
processing conditions. The current presentation discusses the recent 
applications of non-targeted gas chromatography-mass spectrometry-
based metabolomics to characterize quality changes in two animal-
derived food products - beef and yogurt. Beef color is an important 
sensory characteristic that influences purchasing decisions. The US 
beef industry lost $2 billion annually due to discoloration. 
Postmortem muscle is biochemically active, and various tricarboxylic 
and glycolytic metabolites that can regenerate NADH can influence 
beef color. Research from our laboratory has demonstrated that the 
level of tricarboxylic metabolites such as succinate and malic acid is 
positively correlated with improved beef color. In addition, the 
proportion of glycolytic and tricarboxylic acid metabolites influence 
beef color. In the second part of the presentation, novel insights about 
metabolites profiles of goat milk yogurt will be presented. During 
storage, the Principal Component Analysis demonstrated cow and 
goat milk metabolites clustered into two different groups, indicating 
different metabolite profiles. The levels of dipeptides and tripeptides 
in cow and goat milk yogurt were different during storage, and this 
difference could explain alterations in consistency and water holding 
capacity. The use of network and pathway analysis helps visualize 
biochemical pathways affected by storage or/and packaging 
conditions. The application of metabolomics technique in animal-
derived food research help to monitor the formation of bioactive 
compounds and quality changes. 
 
7:30. Structural characterization of dietary carbohydrates using 
liquid chromatography-mass spectrometry (LC-MS) methods 
Juan J. Castillo1, jjcastillo@ucdavis.edu, Matthew Amicucci2, Ace G. 
Galermo1, Eshani Nandita1, Garret A. Couture1, Nikita Bacalzo1, Ye 
Chen1, Carlito B. Lebrilla1. (1) Chemistry, Univ. of California, Davis 
(2) Agricultural and Environmental Chemistry, Univ. of California, 
Davis   Dietary carbohydrates are the largest component of plant-
based foods, and these biomolecules play a key role in shaping the 



gut microbiome. While the importance of the microbiota in 
modulating health has gained much attention in recent years, 
relatively little is known about how the specific structures of food 
carbohydrates mediate this link between the gut microbiome and 
health. Characterizing carbohydrate structures remains a significant 
challenge, and the compositions of food are still poorly understood. 
In this work, we present a set of tools utilizing advanced LC-MS 
methods to determine the monosaccharide and glycosidic linkage 
compositions of carbohydrates in foods. We then present an oxidative 
approach, Fenton’s initiation toward defined oligosaccharide groups 
(FITDOG), to depolymerize polysaccharides into oligosaccharides. 
To characterize the generated oligosaccharides, a 3D mass 
spectrometry-based method was developed to isolate and structurally 
elucidate polysaccharide-derived oligosaccharides at the sequence, 
monosaccharide, and glycosidic linkage levels. An NMR method was 
also incorporated into the LC-MS workflow to complete the analysis 
by obtaining the anomericity of each oligosaccharide. To exemplify 
the utility of the LC-MS analyses described, comprehensive LC-MS 
analyses were performed on samples of foods and the resulting feces 
from human subjects in feeding trials. Glycosidic linkages present in 
foods and feces were compared to reveal the structure-function 
relationship between specific fibers and the gut microbiota. This 
approach is useful to determine food-microbe interactions and 
provides insight into how these structures impact bacterial 
communities. Using these LC-MS methods, we can better understand 
dietary carbohydrates' role in modulating the gut microbiome, which 
could lead to informed and personalized dietary interventions for 
better health. 
 
8:00. Alien chemistry: Elucidating the function and biosynthesis 
of pyrrolidine and phenanthroindolizidine alkaloids in highly 
invasive Vincetoxicum rossicum   Christine J. Kempthorne1,2, 
ck11sb@brocku.ca, Vassili Kanellis3, James Mc Nulty3, David K. 
Liscombe1,4. (1) Biochemistry, Vineland Research and Innovation 
Centre, Vineland Station, Ontario, Canada (2) Biotechnology, Brock 
Univ. Faculty of Mathematics and Science, Saint Catharines, Ontario, 
Canada (3) Chemistry and Chemical Biology, McMaster Univ. 
Faculty of Science, Hamilton, Ontario, Canada (4) Biological 
Sciences, Brock Univ. Faculty of Mathematics and Science, Saint 
Catharines, Ontario, Canada   Invasive plants have devastating effects 
on ecosystems and agriculture. Vincetoxicum rossicum, also known 
as dog-strangling vine, is an invasive species in North America. It 
exhibits resistance to native herbivores and pathogens, outperforms 
other species, and is difficult to control mechanically and with 
herbicides. V. rossicum forms dense monocultures in North America 
and produces unique pyrrolidine and phenanthroindolizidine 
alkaloids (PIAs) – a class of compounds demonstrating allelopathic 
and cytotoxic effects in plant and mammalian model systems – that 
we hypothesize are contributing to its invasiveness. In this work we 
use high-resolution mass spectrometry to examine the chemical 
diversity of V. rossicum populations and utilize comparative 
metabolomics techniques to find mass features corresponding to the 
unique chemistry of these plants, assay for phytotoxic properties of 
purified compounds and extracts, and begin to elucidate PIA 
biosynthesis through non-targeted metabolite profiling and stable 
isotope labelled precursor studies. Ultimately, understanding the 
chemistry of V. rossicum enables us to harness potentially valuable 
natural products for the control of other weedy species and provides 
unique targets for species-specific herbicides in the control invasive 
Vincetoxicum spp. 
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7:05. Effects of kefir paraprobiotics and flavonoid-rich prebiotics 
on diet-induced obesity   Hyunsook Kim2, 

hyunsk15@hanyang.ac.kr, Kunho Seo1, Jaewoon Jeong3. (1) Konkuk 
Univ., Gwangjin-gu, Seoul, Korea (the Republic of) (2) Hanyang 
Univ., Seongdong-gu, Seoul, Korea (the Republic of) (3) Univ. of 
Prince Edward Island, Charlottetown, Canada   To determine 
synergistic anti-obesity effects of prebiotic polyphenol-rich wine 
grape seed flour (GSF) and paraprobiotic lactic acid bacteria (PLAB), 
C57BL/6J mice were administered a high-fat and fructose diet (FFD) 
with 5% microcrystalline cellulose (CON), FFD supplemented with 
2.5% GSF, FFD with orally administered PLAB, or FFD with a 
combination of GSF and orally administered PLAB (GSF+PLAB) for 
8 weeks. GSF and PLAB groups both showed significant reductions 
in FFD-induced body weight gain and adipose tissue weights as 
compared with CON. Synergistic effects on the reduction of body 
body weight gain, visceral adiposity, and plasma triacylglycerol 
concentrations were observed after combined supplementation with 
GSF and PLAB. The synergistic action was significantly associated 
with a decreased adipocyte gene expression in fatty acid synthesis 
and inflammation metabolism. In conclusion, the combination of 
prebiotic GSF and paraprobiotic kefir PLAB could be used to prevent 
obesity and obesity-related diseases, especially for 
immunocompromised individuals. 
 
7:35. Dietary intake of king oyster mushroom (Pleurotus eryngii) 
attenuated high-fat diet-induced obesity via ameliorating lipid 
metabolism and alleviating gut microbiota dysbiosis   Hengjun 
Du, hengjundu@gmail.com, Hang Xiao. Dept. of Food Science, 
Univ. of Massachusetts, Amherst   There are growing interests in 
using whole food-based strategies to prevent chronic disease due to 
potential synergistic interactions among different bioactive 
components within whole foods. The current research aimed to 
determine inhibitory effects of the whole edible mushroom Pleurotus 
eryngii (WPE) on high-fat diet (HFD)-induced obesity in mice. Our 
results showed that dietary intake of WPE significantly inhibited the 
abnormal gain of body weight and adipose tissue weight, improved 
glucose tolerance, ameliorated the serum biochemical parameters in 
HFD-fed mice. The histological analysis illustrated that the severity 
of fatty liver and hypertrophy of adipocytes induced by HFD were 
significantly reduced by WPE intervention. WPE profoundly 
modulated the mRNA levels of hepatic genes involved in lipid 
metabolism and also increased the level of short-chain fatty acids 
(SCFAs) in the mouse cecum. Moreover, WPE alleviated the HFD-
induced gut microbiota dysbiosis by restoring the ratio of Firmicutes 
to Bacteroidetes, increasing the abundance of potentially beneficial 
bacteria (Akkermansia, Lactobacillus, Bifidobacterium, and 
Sutteralla), and decreasing the harmful ones (rc4-4, Dorea, 
Coprococcus, Oscillospira, and Ruminococcus). These findings 
support that WPE can be used as a dietary component to reduce the 
risks of obesity and obesity-driven health problems. 
 
8:05. Probiotic effects of Lactobacillus fermentum ZJUIDS06 and 
Lactobacillus plantarum ZY08 on hypercholesteremic golden 
hamsters   Dongting Yang1, Ziyi Hu1, Jianxin Liu1, Jenni Firrman2, 
Daxi Ren1, dxren@zju.edu.cn. (1) Zhejiang Univ. Inst. of Dairy 
Science, Hangzhou, China (2) USDA-ARS-ERRC, Wyndmoor, 
Pennsylvania   To evaluate the probiotic effects of Lactobacillus 
fermentum ZJUIDS06 and Lactobacillus plantarum ZY08 on 
hyperlipidemic golden hamsters. A hyperlipidemic model was 
established via high cholesterol diet in golden hamsters, after which 
lyophilized Lactobacillus fermentum ZJUIDS06 and Lactobacillus 
plantarum ZY08 were orally administered individually for 8 weeks. 
The physiological characteristics of golden hamsters and short chain 
fatty acid (SCFA) in the colon were assessed by automatic 
Biochemical Analyzer and gas choromatograph, respectively. A 
MiSeq sequencing-based analysis of the bacterial 16S rRNA gene 
(V3–V4 region) in the cecum content was performed to analyze the 
cecum microbiota. Correlations between sets of these variables were 
also investigated using the R package “corrplot”. Neither 



Lactobacillus fermentum ZJUIDS06 nor Lactobacillus plantarum 
ZY08 inhibited body weight increase. However, supplementation 
with Lactobacillus fermentum ZJUIDS06 for 8 weeks increased colon 
short chain fatty acid levels (P < 0.05), decreased serum low-density 
lipoprotein, total cholesterol, and triglycerides levels, and also 
induced changes in the cecum microbiota of hyperlipidemic golden 
hamsters. Remarkably, oral delivery of Lactobacillus fermentum 
ZJUIDS06 increased the relative abundance of Parabacteroides in the 
cecum, which served as a biomarker for colon SCFA production and 
improvement of serum cholesterol levels. Lactobacillus fermentum 
ZJUIDS06 improved hyperlipidemia in golden hamsters, which 
correlated to an increase in short chain fatty acid levels and relative 
abundance of Parabacteroides, indicating its potential use in 
functional foods that can help lower cholesterol. 
 
8:35. Lactobacillus plantarum ZY08 mitigates alcohol-related liver 
disease by improving intestinal barrier function   Qinchao Ding, 
Feiwei Cao, caofeiwei@zju.edu.cn, Teresa Valencak, Jianxin Liu, 
Daxi Ren, dxren@zju.edu.cn. Zhejiang Univ. Inst. of Dairy Science, 
Hangzhou, China   Alcohol-related liver disease (ALD) is associated 
with significant changes in gastrointestinal dysbiosis and increased 
gut permeability. With the improved recognition of the key role of 
the intestinal flora on susceptibility and course of various diseases, 
the therapeutic potential of probiotic bacteria in ALD is receiving 
more and more attention in research. Lactobacillus plantarum has 
long been considered safe and suitable for human consumption; it has 
beneficial physiological characteristics and probiotic function and is 
widely used in food, animal feed, and medical applications. This 
study explored the effects of Lactobacillus plantarum on ALD in a 
mouse model. The ALD mouse model was established and confirmed 
previously. The curative effects of several Lactobacillus plantarum 
strains on ALD were compared by measuring the activities of alanine 
aminotransferase (ALT) and alanine aminotransferase (AST) in 
serum, liver triglyceride (TG), liver pathology and intestinal barrier 
function. Our data show that Lactobacillus plantarum ZY08 
treatment significantly inhibited transaminase and endotoxin 
production caused by alcohol. Further, it improved liver lipid 
deposition and intestinal barrier function. More SCFA production 
was found in mouse cecum feed with Lactobacillus plantarum ZY08, 
and different gut microbiota was found among the Lactobacillus 
plantarum ZY08 and other groups. Our results suggest that 
Lactobacillus plantarum ZY08 mitigates the acute alcohol-induced 
liver injury by improving intestinal barrier function. The use of L. 
plantarum ZY08 may provide an innovative strategy for prevention 
of ALD by changed the gut microbiota. 
 
THURSDAY MORNING   Zoom Room 24 
Nutrients: Microbiome Interaction 
Gut Microbiota Saccharolytic/Proteolytic Metabolism 
 
10:35. Intestinal transit time, an important but often neglected 
factor, affecting gut microbial composition and metabolism   
Henrik M. Roager, hero@nexs.ku.dk. Dept. of Nutrition, Exercise 
and Sports, Kobenhavns Universitet, Copenhagen, Denmark   
Intestinal transit time, the time it takes food to travel through the 
gastrointestinal system, is probably one of the most important, but 
often neglected, confounders in gut microbiome research. Population 
studies have found that stool consistency or fecal water content, 
proxies of intestinal transit time, are major microbiome covariates. 
Furthermore, we have found that intestinal transit time is strongly 
associated with gut microbial metabolism. We assessed the intestinal 
transit time of 98 subjects using radiopaque markers, profiled their 
gut microbiota by 16S rRNA gene sequencing, measured faecal 
short-chain fatty acids (SCFAs), and profiled their urine metabolome 
by liquid chromatography mass spectrometry. Besides being 
associated with the gut microbiome diversity and composition, we 
found intestinal transit time to be positively associated with protein 

catabolism as reflected by higher urinary levels of protein-derived 
metabolites, and to be negatively associated with carbohydrate 
fermentation as reflected by lower levels of fecal SCFAs. This 
suggests that in the case of a long intestinal transit time, the gut 
microbes deplete fermentable carbohydrates resulting in a shift in gut 
microbial metabolism from saccharolytic to proteolytic fermentation, 
and consequently the generation of potentially deleterious protein-
derived metabolites. Together, this points at intestinal transit time as 
a highly important factor that drives an important part of inter- and 
intra-individual variation in gut community composition, diversity 
and metabolism. Therefore, future human studies should consider 
including estimates of intestinal transit time to improve the 
identification and reproducibility of biomarkers in microbiota and 
metabolomics studies. 
 
11:05. Environmental pH is a determinant of the gut microbiota 
community composition and production of short chain fatty acids   
Jenni Firrman1, jenni.firrman@ars.usda.gov, Lin Liu1, Karley 
Mahalak1, Ceylan Tanes2, kyle bittinger2, Vincent Tu2, Jamshed 
Bobokalonov1, Mattei Lisa2, Huanjia Zhang2, Pieter Van den 
Abbeele3. (1) USDA-ARS Eastern Regional Research Center, 
Wyndmoor, Pennsylvania (2) The Children's Hospital of 
Philadelphia, Pennsylvania (3) Prodigest, Ghent, Belgium   Within 
the colon, the gut microbiota functions to ferment polysaccharides 
and amino acids to produce short chain fatty acids (SCFAs) and 
branched-chain SCFAs. However, changes to environmental pH can 
shift the types and abundance of taxa that perform these functions 
and affect enzymatic activity. Here, incremental alterations of pH 
were applied to a gut microbial community in vitro to explicate the 
effect of pH on community composition and SCFA production. First, 
multiple donors were screened to elucidate a donor-independent 
response. The results found that lowering pH decreased abundance of 
taxa within phylum Bacteroidetes and increased Firmicutes. These 
changes corresponded with reduced levels of total SCFAs, 
specifically acetic, propanoic, and 2-methylbutanoic acids, but 
increased levels of butyric and valeric acids. Raising pH increased 
abundance of Alistipes and decreased Megasphaera. This 
corresponded to increased levels of total SCFAs, acetic acid, and 2-
methylbutanoic acid, and decreased levels of propionic and valeric 
acids. Next, a multicompartment model was used to determine the 
effect of pH on region-specific communities representing the 
ascending (AC), transverse (TC), and descending (DC) colons. 
Lowering pH decreased abundance of taxa within phylum 
Bacteroidetes in the AC, and decreased levels of Oscillospira and 
Fusobacteria, predominately in the TC and DC. This corresponded to 
a drop in total SCFAs, specifically, acetic and isovaleric acids in all 
regions; propanoic, butyric, isobutyric, 2-methylbutanoic in the AC 
and TC; and valeric acid in the TC and DC. Raising pH increased 
abundance of Fusobacteria and decreased Megasphaera across all 
regions. Correspondingly, levels of valeric, butyric, 2-
methylbutanoic, isovaleric acids were reduced in all regions, 
isobutyric acid was reduced in the AC and DC, and total SCFAs 
decreased in the DC only. Taken together, these results indicate that 
environmental pH can modulate the gut microbiota structure and 
function, which plays an important role in health and disease 
prevention. 
 
11:35. Wheat bran as insoluble dietary fiber drives human gut 
microbiome stability and functionality   Tom Van de Wiele1,2, 
Tom.vandewiele@ugent.be. (1) Center for Microbial Ecology and 
Technology, Univ. Gent, Belgium (2) Prodigest, Ghent, Belgium   
Apart from its direct impact on human health, diet also indirectly 
modulates health through its interaction with the human gut 
microbiome. The largest emphasis is placed on the role of 
indigestible dietary glycans, insoluble dietary fiber in particular, as 
driver of microbiome dynamics, composition and functionality. Here, 
we investigated how human gut derived microbiota respond to 



dietary shifts on the short term (hours) and long term (days) and what 
impact this yields in terms of microbiome resilience against antibiotic 
stressors. Our experimental design of choice was SHIME®, a 
dynamic model of the human gut, as it allows the study of different 
gut regions (proximal vs. distal colon, mucus vs. gut lumen) with a 
multiparametric control of dietary and digestive parameters on human 
microbiota from the same biological background. Subjecting human 
gut microbiota to wheat bran as insoluble dietary fiber revealed a 
rapid and dynamic response over a 72h timeframe with an initial 
enrichment of Enterobacteriaceae and Fusobacterium species, 
preferentially growing on proteinaceous substrate in the medium. The 
onset of wheat bran fermentation, marked by a spike in short chain 
fatty acid production with an increasing butyrate proportion and an 
increased endo-1,4-β-xylanase activity, corresponded to donor-
dependent proportional increases of Bacteroides ovatus/stercoris, 
Prevotella copri and Firmicutes species, which were strongly 
enriched in the bran-attached community. Over a longer timeframe 
we found insoluble wheat bran to serve as an adhesion platform for 
Lactobacillus, Bifidobacterium and Dialister species, Roseburia 
faecis, Prevotella copri and Bacteroides ovatus and to upregulate the 
functional niches of propionate- and butyrate-producing, particularly 
in the proximal colon. Moreover, a wheat bran conditioned 
microbiota also displayed higher resilience against an imposed 
antibiotic stress with maintenance of microbiota homeostasis and a 
faster recovery of propionate functionality. This unprecedented time-
resolved analysis sheds more light on how insoluble dietary fiber not 
only facilitates the production of health-related fermentation 
metabolites but also yields a stabilizing effect keeping the microbial 
ecosystem further away from a dysbiotic tipping point. 
 
THURSDAY AFTERNOON   Zoom Room 24 
Nutrients: Microbiome Interaction 
Gut Microbiota Saccharolytic/Proteolytic Metabolism 
 
2:05. Dietary fiber and mucosal glycan degradation by human 
gut bacteria: opposing roles in health and disease   Eric C. 
Martens, emartens@umich.edu. Dept. of Microbiology and 
Immunology, Univ. of Michigan Medical School, Ann Arbor   
Human colonic bacteria are responsible for nearly all dietary fiber 
polysaccharide digestion. Despite the accepted health benefits of 
consuming dietary fiber, little is known about the precise mechanisms 
through which fiber polysaccharide chemistry interfaces with the 
hundreds of gut microbiota species or how varying fiber levels work 
through the gut microbiota to modify disease risk. Using gnotobiotic 
mouse models, functional genomics, biochemical and genetic studies 
we are exploring these interactions in depth. One of the prominent 
groups of human gut bacteria (Bacteroidetes) deploy a vast armament 
of fiber-degrading enzymes in genomically linked “polysaccharide 
utilization loci” (PULs). Studies in these common human gut 
symbionts have identified PULs for degradation of nearly all known 
terrestrial fiber polysaccharides and secreted host glycans. In recent 
studies in which animals were colonized with a synthetic human gut 
microbiota composed of fully sequenced commensal bacteria, we 
have elucidated the functional interactions between dietary fiber, the 
gut microbiota and the colonic mucus barrier, which serves as a 
primary defense against enteric pathogens. During chronic or 
intermittent dietary fiber deficiency, the gut microbiota resorts to 
host-secreted mucus glycoproteins as a nutrient source, leading to 
erosion of the colonic mucus barrier. Dietary fiber deprivation, 
together with a fiber-deprived, mucus-eroding microbiota, promotes 
greater epithelial access and lethal colitis by the mucosal pathogen, 
Citrobacter rodentium, or inflammatory disease in the absence of 
pathogen in IL-10-deficient mice. Our work has begun to unravel the 
intricate pathways linking diet, the gut microbiome and intestinal 
barrier dysfunction, which could be exploited to improve health using 
dietary fiber or prebiotic therapeutics. 
 

2:35. Role of dietary fiber in the recovery of the human gut 
microbiome and its metabolome   Elliot S. Friedman, 
elliotf@pennmedicine.upenn.edu. Division of Gastroenterology & 
Hepatology, Univ. of Pennsylvania, Philadelphia   The degradation of 
complex polysaccharides from dietary fiber by the gut microbiota 
produces metabolites, some of which are utilized by the host and can 
impact immune function. However, few studies have investigated the 
correlation between the human gut microbiome and production of 
fecal metabolites and their impact on the plasma metabolome. We 
performed a longitudinal analysis of a controlled feeding study that 
included three divergent diets – vegan, omnivore, and a synthetic 
enteral nutrition (EEN) diet lacking fiber – as well as a microbiota 
depletion event. Prior to the microbiota depletion event, the fiber-free 
EEN diet altered the composition of the gut microbiota which 
corresponded to a shift towards the metabolism of simple 
carbohydrates as opposed to complex plant glycans. Following the 
microbiota depletion event, the omnivore and vegan diets, but not the 
fiber-free EEN diet, supported the growth of Firmicutes capable of 
carbohydrate and amino acid metabolism. This correlated with the 
relative abundance of a sizable number of fecal amino acid 
metabolites, some of which have not previously been associated with 
the gut microbiota. The effect on plasma metabolome was modest. 
 
3:05. Ecological memory of prior nutrient exposure in the human 
gut microbiome   Jeffrey Letourneau, jl764@duke.edu. Molecular 
Genetics and Microbiology, Duke Univ., Durham, North Carolina   
Many ecosystems have been shown to retain a memory of past 
conditions, which in turn affects how they respond to future stimuli. 
In microbial ecosystems, community disturbance has been associated 
with lasting impacts on microbiome structure. However, whether 
microbial communities alter their response to repeated stimulus 
remains incompletely understood. Using the human gut microbiome 
as a model, we show that bacterial communities retain an ecological 
memory of past carbohydrate exposures. Memory of the prebiotic 
inulin was encoded within a day of supplementation among a cohort 
of human study participants. Using in vitro gut microbial models, we 
demonstrated that the strength of ecological memory scales with 
nutrient dose and persists for days. We found evidence that memory 
is seeded by transcriptional changes among a subset of key 
microbiome members within hours of initial nutrient exposure, and 
which precede community-wide shifts in taxonomic composition, 
gene expression, and metabolite production. Activation of a range of 
polysaccharide utilization loci suggested that ecological memory of 
one carbohydrate species could impact response to other 
carbohydrates. Indeed, we found evidence that overall exposure to 
dietary fiber primes human gut microbiome to digest inulin. In 
concert, these findings suggest that the human gut microbiome’s 
metabolic potential reflects dietary exposures over preceding days 
and changes within hours of exposure to a novel nutrient. The 
dynamics of this ecological memory also highlight the potential for 
intra-individual microbiome variation to affect the design and 
interpretation of interventions affecting the gut microbiome. 
 
3:30. Prebiotic lactulose as efficacious microbiota and metabolite 
modulator in cirrhosis environment   Andrea Mancini1, 
andrea.mancini@fmach.it, Stefano Larsen3, Francesca Campagna2, 
Pietro Franceschi3, Piero Amodio2, Cecilia Pravadelli4, Massimo 
Pindo3, Kieran Tuohy1.(1) Food Quality and Nutrition, Fondazione 
Edmund Mach Centro Ricerca e Innovazione, San Michelle 
All'Adige, Trentino-Alto Adige, Italy (2) Dept. of Medicine-DIMED, 
Univ. of Padova, Italy (3) Computational Biology Research Unit, 
Fondazione Edmund Mach Centro Ricerca e Innovazione, San 
Michelle All'Adige, Trentino-Alto Adige, Italy (4) Gastroenterology 
Unit, Santa Chiara Hospital, Trento, Italy   Gut microbiota has a 
fundamental role in the pathogenesis of liver cirrhosis as well as their 
complications as in the case of hepatic encephalopathy (HE). HE is a 
spectrum of neurocognitive impairments with a complex 



pathogenesis, where ammonia and other gut microbiota by-products 
have a fundamental role in its development. Current HE clinical 
treatment is mainly based on manipulating the gut microbiota and 
ammonia production/absorption using prebiotic lactulose, antibiotic 
rifaximin and probiotic VSL#3. Here we investigated the modulation 
of gut microbiota, in terms of microbial composition and metabolism, 
upon fermentation of lactulose, rifaximin and VSL#3, using in vitro 
anaerobic pH-controlled batch cultures inoculated with faecal 
microbiota of cirrhotic patients. In vitro fermentations were perfomed 
over 24 hours. Flow cytometry (FISH/FCM) was used to accurately 
enumerate different bacterial species and genera, while bacterial 
microbiota community structure was analysed using high-throughput 
sequencing of the 16S rRNA gene. Modification in ammonia 
concentration and SCFA content were determined across the 
experiments. Over time, cirrhotic microbiota responded dynamically 
to the treatments. In particular, significant differences 
(PERMANOVA Weighted/Unweighted/Bray-Curtis estimators) were 
observed after 24h. The main taxa associated with decompensated 
cirrhosis, were reduced with lactulose. At the same time, taxa 
associated with healthy conditions, such as Lachnospiraceae, 
Ruminococcaceae, Blautia, Bifidobacterium and Faecalibacterium, 
were promoted as confirmed by the Indicator Species Analysis. 
Lactulose alone or in combination with the probiotic VSL#3 led to an 
increase production of SCFA and decrease in ammonia production. 
These shifts in metabolite production are indicative of carbohydrate 
fermentation and are consistent with improved gut health and reduced 
risk of HE. We demonstrated that lactulose is able to significantly 
increase the relative abundance and absolute numbers of 
bifidobacteria, which was associated with an increased production of 
SCFA and a reduction in ammonia content. Future investigations 
should assess the molecular pathways that are involved in the 
modulation of gut microbiota and its metabolic reprogramming while 
translational studies should examine the clinical potential of these in 
vitro observations. 
 
THURSDAY AFTERNOON 
World Congress Center B211 - B212 
Application of Omics Technologies in Food and Medicinal Plant 
Omics for Flavor Research 
 
4:35. Approaches in strawberry multi-omics and systems genetics 
to improve fruit flavor   Seonghee Lee, seonghee105@ufl.edu, Fan 
Zhen, Chris Barbey, Youngjae Oh, Hyeondae Han, Vance Whitaker. 
Univ. of Florida, Wimauma   Flavor and aroma are important 
characteristics of fruit quality in the cultivated octoploid strawberry 
(Fragaria ×ananassa). Over 350 volatile compounds have been 
characterized in strawberry fruit, with esters, lactones, furanones and 
terpenoids representing the major aroma compounds. The γ-
decalactone (γ-D) was the first aromatic volatile compound identified 
in cultivated strawberry. Other flavor compounds such as methyl 
anthranilate (MA), mesifurane and linalool have been identified as a 
very valuable compounds contributing to the characteristic flavor of 
strawberry. The improvement of fruit flavor is one of the most 
important breeding goals in the Univ. of Florida strawberry breeding 
program. Over the last few years, applications of advanced molecular 
breeding techniques and genome sequencing have greatly advanced 
the development of new varieties with high fruit quality. Our recent 
research results show that fruit sweetness and consumer preference 
are greatly enhanced by several important volatile compounds. In our 
previous studies, we successfully identified quantitative trait loci 
(QTL) for several important volatile compounds for fruit flavor and 
developed markers from candidate genes that applied toward marker-
assisted seedling selection. Our recent advances of octoploid 
haplotype-phased genome assembly and metagenomic information in 
the cultivated strawberry allow us to identify and exploit genes/loci 
important to fruit flavor. This genomics-assisted breeding will be 
greatly valuable to enable development of new superior varieties. The 

use of high quality strawberry pan-genomes will facilitate identifying 
new volatiles important to strawberry flavor. The integrative analyzes 
of whole transcriptome and volatile metabolome profiling will make 
possible to explore important genetic components to strawberry 
flavor. The efforts of multi-omics and systems biology will improve 
breeding methods and accelerate strawberry flavor improvement. 
 
5:00. Sensory properties and metabolomic profiles of different 
apple cultivars grown in Korea   Keono Kim1, Geubrae Kim1, Ik-Jo 
Chun2, Jeehye Sung1, jeehye@andong.ac.kr. (1) Food Science and 
Biotechnology, Andong National Univ., Andong, Gyeongsangbuk-
do, Korea (the Republic of) (2) Dept. of Horticulture and Breeding, 
Andong National Univ., Andong, Gyeongsangbuk-do, Korea (the 
Republic of)   Apple is one of the most popular fruits among 
consumers due to its delicious flavor and high nutritional value. In 
this study, a metabolomics approach was used to determine the 
correlation between the metabolites and sensory characteristics of 
different apple cultivars. The sensory characteristics were based on 
quantitative descriptive analysis and consumer hedonic assessment. 
The volatile and non-volatile profiles were detected by using 
headspace solid-phase microextraction coupled with gas 
chromatography-mass spectrometry (HS-SPME/GC-MS) and ultra-
high-performance liquid chromatography-quadrupole time-of-flight 
mass spectrometry (UHPLC-qTOF-MS). The results showed that 
both sensory attributes and metabolites of apple fruits were 
discriminated into four clusters by statistical multivariate 
discriminant analysis. The high hedonic rating of apples was due in 
part to its flavor profile such as floral, honey, and pineapple with 
sweetness and sourness. High hedonic liking and positive flavors of 
apples could be associated with the volatile compounds including 
isobutyl acetate, butyl acetate, and (E)-2-hexen-1-ol with high 
contents of sugars and organic acids. On the other hand, cucumber-
like flavor of apples attributed to the relatively low hedonic liking of 
apples, which might be correlated with high contents of isobutanol, 3-
methyl-1-butanol, and ethyl decanonate. These findings demonstrated 
that metabolite pattern within apples could be responsible for the 
specific sensory qualities of apple cultivars and provided insight into 
a paradigm for the selection and development of new and more 
desirable apple cultivars in the future. 
 
5:25. Identification of coffee compounds that suppress brew 
bitterness   Chengyu Gao, gao.807@osu.edu, Edisson Tello, Devin 
G. Peterson. Dept. of Food Science and Technology, The Ohio State 
Univ., Columbus   Regular consumption of coffee has been reported 
to have positive effects on health and enhance quality of life. Coffee 
consumption habits are known to be impacted by the flavor quality 
such as the bitter taste attributes. Therefore, understanding the 
molecular underpinnings of bitter perception in coffee brew is of 
importance to tailor bitterness profiles for different consumer 
segments. The current study utilized an untargeted chemical profiling 
flavoromics approach to identify compounds that contribute to coffee 
brew bitterness. Fourteen coffee brew samples were chemical 
profiled by UPLC/MS-QToF and the bitter intensities were 
determined by a descriptive sensory panel. Significant differences in 
the perceived bitterness intensity (p < 0.05) were noted among the 
fourteen coffee brew samples, ranging from 5.0 to 9.4, with no 
significant correlation observed to the quantified caffeine content (R2 
= 0.07). The untargeted UPLC/MS-QToF chemical profiling obtained 
1680 chemical features after data processing. A OPLS model for 
bitterness intensity and the chemical profile was established with 
good fit (R2Y > 0.9) and predictive ability (Q2 > 0.9). Ten chemical 
markers that were highly predictive of bitter intensity were 
subsequently purified by multi-dimensional preparative LC/MS for 
quantification, sensory recombination testing, and compound 
identification. Compounds negatively correlated to coffee bitterness 
were selected for sensory recombination testing and when added to a 
control brew significantly reduced bitter intensity by 1.5 points (p < 



0.05). Three compounds, namely 4-caffeoylquinic acid, 5-
caffeoylquinic acid, and 2-O-β-D-glucopyranosyl-atractyligenin were 
identified as the main bitter modulators in coffee, and individually 
decreased the perceived bitterness intensity of the brew between 0.6-
0.8 points. These results support the importance of bitter taste 
modulators to the flavor perception of coffee brew. 
 
5:50. Metabolomics approach in understanding formation of key 
mango flavors   Joon Hyuk Suh1, joonhyuksuh@ufl.edu, Jeehye 
Sung2, Alan Chambers1, Jonathan Crane1, Yu Wang1. (1) Univ. of 
Florida, Gainesville (2) Andong National Univ., Andong, 
Gyeongsangbuk-do, Korea (the Republic of)   Our previous study 
revealed relationship of sensory attributes and flavor compounds in 
different mango cultivars. Consumer-preferred flavors, such as fruity, 
coconut, pineapple and sweetness were confirmed and related aroma 
and taste compounds were identified. In this study, with help of 
untargeted metabolomics, we focused on discovering metabolites that 
are linked to the formation of flavors in mango. Metabolites 
distinctively existing in each cultivar were screened. With statistical 
and pathway analyses, potential markers associated with flavors of 
different mango cultivars were obtained. Some were found to be 
involved in flavor formation in mango, including consumer-preferred 
flavors. In this presentation, the result of metabolomics work and 
unveiled metabolic mechanisms regarding formation of mango 
flavors will be shown and discussed. 
 
THURSDAY EVENING   Zoom Room 25 
Application of Omics Technologies in Food and Medicinal Plant 
Omics (Others) 
 
7:00. Comparative UHPLC-Q-Orbitrap HRMS-based 
metabolomics unveils biochemical changes of black garlic during 
ageing process   Pao-Chi Liao1,2, liaopc@mail.ncku.edu.tw, William 
Chih-Wei Chang2, Yi-Ting Chen1. (1) Dept. of Food Safety / 
Hygiene and Risk Management, National Cheng Kung Univ. College 
of Medicine, Tainan, Taiwan (2) Dept. of Environmental and 
Occupational Health, National Cheng Kung Univ. College of 
Medicine, Tainan, Taiwan   Aged black garlic is a functional food in 
global markets; however, knowledge of compositional changes 
during its processing is still limited to few selected compounds and 
many unclear details necessitate a better elucidation. Herein, we 
exploited comparative approaches via UHPLC-Orbitrap HRMS for 
holistically profiling the garlic metabolome. During the heat 
treatment, organosulfur compounds such as allicin, diallyl disulfide, 
ajoene, S-allyl-L-cysteine (SAC) and γ-glutamyl-SAC were 
downregulated along with the time progress. Plenty of 
glycerophospholipids together with shikimate, aromatic amino acids, 
and vitamin B6 vitamers were significantly augmented; tryptophan 
was however consumed to generate downstream products manifested 
in nicotinate metabolism, aminobenzoate degradation, and Maillard 
reaction. These secondary metabolites serve as important signalling 
mediators or protectants against extreme thermal exposure. Besides, 
Heyns compounds and Amadori-rearrangement byproducts that 
potentially produce mutagenic effects were concentrated. Our 
findings provide in-depth insights into the BG production as well as 
guidance for future biological and food safety research. 
 

7:25. Non-targeted VOC profiling by GC-IMS and machine 
learning - principles and applications   Philipp Weller1,2, 
p.weller@hs-mannheim.de. (1) Competency Center for 
Chemometrics, Hochschule Mannheim, Mannheim, Baden-
Württemberg, Germany (2) Inst. for Instrumental Analytics, 
Hochschule Mannheim, Mannheim, Baden-Württemberg, Germany   
Powerful analytical strategies for the authentication and quality 
analysis of foodstuffs, such as citrus juices, essential oils or spices are 
more than ever an important pillar in the battle against food fraud. 
While highend techniques, such as highresolution mass spectrometry 
or NMR are ideal tools for structure identification-driven 
metabolomic approaches, they are usually not suitable for routine 
applications far away from the specialized laboratories they require 
for operation. Apart from the fact that these systems have a high cost 
of ownershipt and need expert personell to operate, the point of care 
is typically in producing countries, at distributor sites or at the 
boarders, where suitable equipment is needed - benchtop, "low-tech" 
and robust in operation. In this context, GC-IMS is one of the most 
promising techniques of the last years, as it can be hyphenated to 
standard GC equipment and features orthogonal, complementary 3D 
data (retetention time x drift time x intensity) with extraordinary 
sensitivity at levels comparable with GC-MS systems, but without the 
need for sophisticated vaccum techniques. VOC profiling based on 
headspace GC-IMS is a very powerful analytical strategy when it is 
paired with modern machine learning methods, starting from simple 
exploratory data analysis, such as PCA over to complex supervised 
techniques, such as PLS-DA, PLSR or non-linear SVM. Machine 
learning allows for the extraction of hidden information from the 
analytical data most efficiently and can help in identifying 
correlations or anomalies in complex samples, that require full-
spectrum based fingerprinting approaches. Furthermore, data fusion 
of analytical data coming from multimodal data sources, such as IR 
or MS will be discussed as an option to increase discriminative power 
in difficult tasks, such as geographic differentiation of products. 
 
7:50. Multi-omics approach in tea polyphenol research regarding 
tea plant growth, development and tea processing: Current 
technologies and perspectives Jingwen Li, lijingwen@ufl.edu, Yu 
Wang, Joon Hyuk Suh.Citrus Research and Education Center, Lake 
Alfred, Florida   Due to their health benefits and unique biological 
activities, tea polyphenols have gained increasing attention in recent 
years with the investigation of their biochemical mechanisms in tea 
plant growth, development and tea processing. Even though omics 
has been utilized as a primary tool for this purpose of the study with 
certain benefits, a single-omics approach is often not enough to 
elucidate sophisticate biological events and functions of polyphenols 
in tea. Recently, multi-omics approaches have emerged as a 
promising strategy for mining and mapping of complicated high-
dimensional datasets from genotypic to phenotypic levels. These 
novel technologies integrating different biological scales of omics 
data (genomes, transcriptomes, proteomes, and metabolomes) pave a 
new avenue to solve fundamental questions of polyphenol formation 
and alteration in tea plants and tea products. In this presentation, we 
will summarize recent advances in multi-omics methodologies 
applied in tea polyphenol research. The current challenges and the 
perspectives on future research will be discussed as well. 
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Schedule of Technical, Business and Social Meetings 
 

Sunday August 15  
Sunday August 15  
Sunday August 15  
Sunday August 22 
Monday August 23  

11 am – noon 
1 pm – 2 pm 
3 pm – 6 pm 
7 pm – 9 pm 
8 pm – 10 pm 

Future Programs 
Special Topics and Business 
Executive Committee 
AGFD Poster Session & Reception 
Sci-Mix 

via Zoom 
via Zoom 
via Zoom 
Convention Center Hall B4 
Convention Center Hall B4 

    
 


