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2023 Starch Round Table
October 15-17, 2023
Hyatt Regency Schaumburg, Illinois, USA

Celebrating 40 Years of “Modern” Starch Round Table
Tentative Technical Program: chaired by Ya-Jane Wang (University of Arkansas, USA)

Oct. 15 (Sunday) Afternoon and Evening
Networking, Welcome, Keynote

4:00 - 5:00  Registration (pick up name tags) Mahogany Foyer
5:00 - 6:00  Welcome Reception Mahogany V
6:00 - 7:30  Dinner Mahogany VI
7:30-7:45  Opening Remarks
7:45 - 8:45  Keynote Speaker
Adventures in starch structure-property-nutrition relationships: what don’t we
know yet? Mike Gidley (University of Queensland, Australia)
9:00 - Social Hour Cyan
Oct. 16 (Monday) Morning
7:00- 8:00 Breakfast Mahogany I-I11

Biosynthesis, chaired by Dr: Naoko Fujita (Akita Prefectural University, Japan)
8:00 - 8:15
8:15 - 8:50

Session Chair Mahogany V-VI

Starch synthesis in a changing metabolic environment. Ian Tetlow, University
of Guelph. Canada

8:50-9:25  The plastidial phosphorylase: a muli | enzyme involved in starch
metabolism and photosynthesis via its capacity to form diverse multiple
protein complexes, Paul S Hwang, Washington State University, USA

9:25 - 10:00  Structure and function of enzymes in starch biosynthesis, degradation and
difi Birte S . The Technical University of Denmark,
Denmark
10:00 — 10:20 Break

10:20 — 10:55 Understanding starch granule morphology in cereal endosperms: Insights
from exploring natural variation, David Seung. John Innes Centre. UK

Mahogany Foyer

10:55 — 11:30 Biosynthesis and engineering of amylose and “amylose-like" material,
Andreas Blennow. University of Copenhagen, Denmark

11:30 — 12:05 From bining defé starch biosy enzymes to breeding for
practical applications in rice, Naoko Crofts, National Institute of Technology.
Akita College, Japan

12:10 - 1:20  Lunch
Lunch Speaker: Ody Maningat - History of the U.S. Starch Roundtable

Mahogany V-VI

Oct. 16 (Monday) Afternoon Mahogany V-VI

Structure/function, chaired by Dr. Amy Lin (Si of Food and
, A*STAR, Si
1:30 - 1:45  Session Chair
1:45 -2:40 40 Years Learning on starch structures and properties, Jay-lin Jane, lowa
State University, USA
2:40 -3:30  Novel starch fu I related to lop internal chains, Bruce

Hamaker, Purduc University, USA
3:30-3:50  Break

3:50 - 4:35  Studies on the amorphous structure of starch granules, Eric Bertoft. Finland

4:35-5:15  Cold plasma technology and its impact on starch structure, George Annor,
University of Minnesota, USA

5:15-6:00  Glycemic effects of starch and in vitro models for predicting glycemic index,
Les Copeland. The University of Sydney, Australia

6:00 - 6:30  Walk or drive to dinner (15-20 min walk)

6:30 - 8:30  Dinner

Texas de Brazil- Schaumburg
3 Woodfield Mall Suite D312, Schaumburg, IL 60173

9:00 — Cocktail Social at the hotel Cyan
Oct. 17 (Tuesday) Morning
7:00- 8:00 Breakfast Mahogany I-IIT

Applications, chaired by Dr. Greg Ziegler (Penn State University, USA) Mahogany V-VI
8:00 - 8:15  Session Chairs
8:15 - 8:55  Invitro digestion kinetics and in vivo glycemic response of enzymatic resistant
3 3 7 complex, Lingyan Kong, University of
Alabama — Tuscaloosa, USA
8:55-9:35  Microbiome composition and BMI influence response to resistant starch

consumption, Darrell Cockburn, Penn State University, USA

9:35 - 10:15  Starch technology for industrial applications. Jeremy Iwanski, Primient,
USA

10:15 — 10:35 Break
10:35 — 11:15 Uses of starches in food applications, Andy McPherson, Kraft Heinz, USA

11:15 — 11:45 Preparation, structure, and digestibility of starch spherulites with different
morphologies and allomorphs and their application in bread, Yong-Cheng
Shi, Kansas State University, USA

11:45 - 1:00 Lunch Mahogany V-VI

O uesday) Afternoon Mahogany V-VI
Volunteered talks, chaired by Yongfeng Ai (University of Saskatchewan, Canada).
1:15-3:45  Volunteered Brief Presentations
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3:45-4:00 Closing

Starch Round Table Executive Committee Members:

Mike Gidley, Bruce Hamaker, Andy McPherson, Barry McClea
Velicogna, Eric Bertoft, Andreas Blennow, Tanya Jeradechachai

Yong-Cheng Shi, Ronald

Organizers in charge:

Registration/ Announcement Chair: Yong-Cheng Shi
Financial/ Treasurer Chair: Andy McPherson

Fund Raising Co-Chairs: Yong-Cheng Shi, Andy McPherson

A t Chair: Tanya

Technical Program Chair: Ya-Jane Wang

Meeting Wi-fi
Network: Hyatt Meeting
Password: KPMAnalytics

Agenda for volunteered talks
Chair: Yongfeng Ai (yongfeng.ai@usask.ca)

Biosynthesis

1. Synthesis of starch granules in yeast cells by maize endosperm starch
biosynthetic enzymes.
Presenter: Professor Alan Myers (ammyers@iastate.edu)

2. Analysis of leaf sheath starch structure in starch branching enzyme (BE)
double mutant rice lines
Presenter: Dr. Satoko Miura (miuras@akita-pu.ac.j

3. Covalently-linked phosphate monoesters reduce the affinity of a glycogen
branching enzyme for polyglucans in vitro
Presenter: Victoria Butler (vbutler@uoguelph.ca)

4. Production of very small potato starch granules by CRISPR/Cas9 inactivation
of LESV
Presenter: Camille Locquet (camille.locquet@univ-lille.fr)

Structure/function

5. Clean-Label Starch Ingredients from Pigmented Waxy Rice

Presenter: Annegret Jannasch (ajannasc@uark.edu)

6. Heat-moisture treatment to modify functionality and reduce digestibility of
wrinkled and round pea starches through altering granular organization and
inducing molecular entanglement
Presenter: Fan Cheng (fan.cheng@usask.ca)

. Crystallization of Debranched Normal and Waxy Cassava Starch at Different
Temperatures Monitored by /n Situ Synchrotron Wide Angle X-Ray
Scattering
Presenter: Professor Sunanta Tongta (s-tongta@g.sut.ac.th

. Utilizing synchrotron-based X-ray computed tomography to visualize the
microscopic structure of starch hydrogels in situ
Presenter: Dr. Yikai Ren (yikai.ren@usask.ca)

. High Amylose Wheat: How Distinct is it from High Amylose Maize?
Presenter: Professor Sushil Dhital (sushil.dhital@monash.edu)
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Applications

10.Porous starch as clean-label maltodextrin replacement
Presenter: Dr. Jovin Hasjim (JOVIN.HASJIM@ roquette.com)

11.Drying-temperature of freshly harvested high-amylose maize kernels affect
digestibility and properties of their flours
Presenter: Professor Hongxin Jiang (hongxin.jiang@haut.edu.cn

12.Properties of high-amylose wheat flours and their starches
Presenter: Professors Zehua Liu (liuzehua@haut.edu.cn) and Hongxin Jiang
(hongxin.jiang@haut.edu.cn

13.Swelling and unit chain properties of waxy corn starch with different
moisture content after gaseous hydrogen chloride degradation
Presenter: Dr. Chia-Long Lin (cllin3@gm.pu.edu.tw)

14.Hydrolysis Resistance Mechanism Behind High Amylose Starches
Presenter: Yu Tian (tian@plen.ku.dk’

Recorded presentation:

15.Unveiling the glucogenesis from some “resistant” starches

Presenter: Dr. Amy Lin (Amy_Lin@sifbi.a-star.edu.sg)
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Swelling and unit chain properties of waxy corn starch with different
moisture content after gaseous hydrogen chloride degradation

Chia-Long Lin?, Jheng-Hua Lin?, Ciao-Ling Pan!, Yung-Ho Chang?

! Department of Food and Nutrition, Providence University, Taichung 43301, Taiwan
2 Department of Hospitality Management, MingDao University, Chunghua 52345,
Taiwan

Waxy corn starch (6-12% moisture content) after gaseous hydrogen chloride
(HCl(g) degradation at 45 °C for 8 h was of granules with a recovery of 76-83%
(w/w), degree of crystallinity of 53-58% and DP,, of 66-93 AGU. After swelling at
25 °C for 1 h, the starch remained granular but was less opaque with internal cavities
and weakened birefringence. With the swelling temperature of 40 °C, the granules
were fragmented, and the extent was intensified with decreasing the moisture content
at which the starch was degraded by HClg. Additionally, the remnants were
rounder for the starch degraded at 6% moisture than at 9-12% moisture. Further
analyzing the unit chain profiles of starch degraded for 1-8 h showed that the weight
percentages of B,. and B; chains decreased, and those of A chain increased.
Moreover, the changes were in the order of B; = A > B,. chains for starch of 6%
moisture and B,+ = A > B; chains for the counterparts of 9-12% moisture. This
study not only demonstrates the intertwining of amylopectin structure with swelling
properties of starch, but also proposes a means to tailor the fragmentation properties
of starch by using HCl ) degradation.
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Gaseous hydrogen chloride degradation kinetics of waxy
corn starch with different moisture content

Yung-Ho Chang!, Chia-Long Lin?, Jheng-Hua Lin?, Ciao-Ling Pan!
1 Department of Food and Nutrition, Providence University, Taichung, Taiwan
2 Department of Hospitality Management, MingDao University, Chunghua, Taiwan

Abstract

Acid-alcohol treatment has been used industrially as a greener and
high-yielding alternative to conventional dilute acid hydrolysis for the
production of acid-degraded starch. Despite the sustainability of alcohol, it is
still inevitably used as the liquid medium for transporting the acid into starch
to protonate the in-situ water molecules and form the hydronium ions needed
for hydrolyzing the glycosidic bonds. Although gaseous hydrogen chloride
(HCl(g)) is very hygroscopic and starch generally contains about 12% moisture,
research on starch degradation without using either liquid acid or liquid
medium is limited. Thus, in this study, waxy corn starch with 6-12% moisture
content was degraded under a constant HClg)-starch ratio at 45 °C for 1-8 h,
then was analyzed for weight- and number-average degrees of polymerization
(DPw and DPn, respectively) to investigate the effect of HClg) degradation
parameters on molecular properties and degradation kinetics of starch.
Results showed that the DPw and DPn decreased progressively with increasing
the HClg) degradation duration. After degrading for 8 h, the DPw substantially
decreased from 1.6x10° to 66-93 anhydroglucose unit (AGU), DP, from
9.9%x10% to 33-37 AGU and polydispersity index (PDI) from 16.6 to 2.0-2.5.
Interestingly, the HCl)-degraded starch was still of granules with a recovery
of 76-83% (w/w), and showed similar degrees of crystallinity (53-58%) to
native starch (52%). In addition to the effect of degradation duration,
decreasing the moisture content from 12% to 9% intensified the decreasing
extent of DPw and DP,. With 6% moisture content, the starch after degrading
for 1-3 h showed considerably higher DPyw but comparable DP. to the
corresponding starch degraded at 9% moisture, accompanied by the
substantially high PDI (144-609). After degrading for 4-8 h, the DPw, DP,» and
PDI of starch degraded at 6-9% moisture were comparable. Further kinetic
evaluation showed that the regression of decreases in DPyw and DPn on
degradation duration was logarithmically linear (r 0.990-0.999) with high
intercept (3.4-3.7 Log-scale for DPw and 2.9-3.1 Log-scale for DP,), except for
the DPyw of starch with 6% moisture showing a sigmoid model with a
transitional point between 3-4 h. The findings of this study demonstrate that
HClg) degradation can be an environment friendly and yet efficient approach
for producing acid-degraded starch. Moreover, by adjusting the moisture
content of starch and degradation duration, the HCl)-degraded starch with
desired DPw, DPn and PDI can be tailored to further widen its application
spectrum.
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Changes in structure of cellulose treated by gaseous
hydrogen chloride

Jheng-Hua Lin!, Yung-Ho Chang?, Chia-Long Lin?, Ciao-Ling Pan?
! Department of Hospitality Management, MingDao University, Chunghua, Taiwan

2 Department of Food and Nutrition, Providence University, Taichung, Taiwan

Abstract

Gaseous hydrogen chloride (HCl(g)) treatment is to treat raw materials with
hydrogen chloride gas in a drying system. The HClg) can penetrate into the
internal structure of cellulose for more efficient degradation. Besides, this
treatment can also reduce the problem of waste liquid as seen for traditional
acid degradation. However, research on HCl) degradation of cellulose is still
limited. In this study, cotton cellulose was degraded with constant
HCl(g)-cellulose ratio at 45°C for up to 8 h. The molecular and morphological
structure of cellulose before and after HClg treatment was observed.
Moreover, the fragility of cellulose fibers after treatment was also evaluated.
Results indicated that the molecular size of cellulose after degradation was
decreased considerably, and the extent increased with increasing treatment
duration. The polarized light microstructure of cellulose was in the shape of
elongated fibers, and the crystalline properties of cellulose changed marginally
after degradation, but some fibers were broken after the treatment. Scanning
electron microscopic analysis also showed that the HClg)-treated cellulose was
characterized by more wrinkles and fractures than the native cellulose, and the
partially fractured fibers were hollow. After being treated with a homogenizer
at 6000 rpm for 5 minutes, there was no significant difference in the
microstructure of native cellulose. However, most acid-treated cellulose fibers
broke into shorter pieces after homogenization. The findings of this study
demonstrate that HCl) treatment can be an environment friendly method for
producing acid-degraded cellulose. In addition, HClg) treatment can
effectively degrade cotton cellulose, and the degradation has no significant
effect on the crystalline properties of cellulose. In addition, HCI(g) degradation
treatment increased the fragility of cellulose, which is beneficial to the
pulverization of cellulose.
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