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What are food-grade soybeans?

Food-grade Commodity
= Human food = Animal feed/crush




What are food-grade soybeans?

 Light hilum

« Large seeds (>200 mg)
« High protein (41-49%)

« High sugar

* Mostly non-GMO

* Mostly identity-preserved

Dark hilum

Small seeds (160-190 mg)
Low protein (36-40%)
Variable sugar

Mostly GMO

Mostly commodity



Canada’s food-grade soybean
reputation

* |deal climate for high protein and quality
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Canada’s food-grade soybean
reputation

e Canadian Identity Preserved Recognition
System (CIPRS)

 Decades of investment in research,
particularly at Agriculture and Agri-Food
Canada’s (AAFC’s) Harrow Research and
Development Centre (Harrow RDC)

Canadian Systeme canadien
|dentity Preserved de reconnaissance
Recognition System de ségrégation



Harrow RDC is at the heart of Canadian
food-grade soybean production

NEW
BRUNSWICK NOVA

Harrow Research atom
and Development Graphic: Soy Canada
Centre (RDC)




History of food-grade soybean
research at Harrow

1951 — Harosoy released 1982 — first Export Mission
o With light hilum, yellow to Japan

 seedcoat 1984 — first Canadian

1971 — First container of Workshop on Export

Special Quality White Markets, breeding for food

Hilum exported to Hong use begins in earnest

Kong and Japan 1989 — Harovinton released

1972 — Harwood exported as first intentional tofu

for tofu and miso use variety with high protein

and large seed size
1923 — Dr. F. Dimmock
launches soybean
breeding program

1933 — A.K. (All Kinds)
Harrow commodity bean
released
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History of food-grade soybean
research at Harrow

Harovinton Soybean

This soybean, developed by

Dr. Richard Buzzell was named
Seed of the Year in November
2006 at the Royal Agricultural
Winter Fair in Toronto. This high
protein cultivar makes high-quality
tofu and is valued by Japanese
tofu producers who call it
“Asian Pearl” and have made

it the nation’s soybean
industry standard.




AAFC Harrow seed quality program

* Monitoring food-grade soybean quality for
over 25 years

* Dr. Eric Fedosejevs took over gradually from
Dr. Lorna Woodrow in 2021




Seed quality program objectives

—

* |dentification of soybean ﬂ! ;
characteristics relevant to soy s
food quality

 Development of new
technologies; characterization

Harrow RDC

of commercial cultivars;
monitoring seasonal variation :
onne . Quality
* Application of technologies in .
: — monitoring
breeding programs and L
pipeline

studies
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Evaluating soybean quality

1. Seed composition — rapid & accurate testing
with NIRS

2. Processing performance — evaluation via
manufacturing and testing of soy foods
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1. Measuring seed composition via
NIRS

 Near Infrared Spectroscopy
(NIRS)

 Small sample size
* Non-destructive

* Very rapid
 Many components analyzed
simultaneously

 Models tailored over decades to
Canadian food-grade soybean
varieties and germplasm
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1. Measuring seed composition via
NIRS

2l © Models updated annually
based on laboratory
reference methods (HPLC,
electrophoresis, and
colorimetric assays)

* Separate models for whole
beans, ground beans, and
soymilk

Isoflavones (pg/g) in ground soybeans
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NIRS models developed at Harrow

* Whole/ground seeds:
— Protein, oil (refined from FOSS model)

— Total free sugars, sucrose and oligosaccharides
(stachyose and raffinose)

— Total fermentable carbohydrates (miso)
— Total isoflavones; daidzein; genistein
— 11S:7S protein ratio
* Soymilk
— Protein, oil, sugars, dry matter
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Models under development:

* Phytate (affects tofu texture, nutrition)
e Saponins (bitter, soapy)
e Vitamin E (tocopherol)
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2. Evaluating soy food processing
performance

* Performance data is generated
following standard operating
procedures

* Benchmark varieties e.qg.
Harovinton and Kent are used
for comparison

* Challenge is to replicate
commercial processing
methods as closely as possible
in a laboratory setting
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Lab-scale soymilk and tofu
manufacturing

1. Soybeans are soaked for 2. Soaked soybeans 3. Slurry is
standard temperature and are homogenized to separated into
duration produce a slurry soymilk and okara
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Lab-scale soymilk and tofu
manufacturing

Coagulants
* MgCl, (Nigari)
* CaSo,

 GDL (glucono-6-
lactone)

5. Coagulant is
added to the
soymilk to produce
silken tofu

4. Soymilk is
heated and cooled
through a standard
profile
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Lab-scale soymilk and tofu
manufacturing

6. Tofu is cooled in a water bath 7. Tofu yield is determined
until the internal temperature prior to analysis of colour,
reaches 20°C pH, solids and texture
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Assessing soymilk performance

NIRS (protein, oil, sugars, dry
matter) Hunter L, a, b colour chart

Source: www.hunterlab.com

Colour (using the L, a, b system

. . Figure 1. Opponent
to mimic human colour e
perception) Laaish, P

Viscosity

pH

Yield

Protein and sugar recovery
Specific gravity

Total dissolved solids
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Assessing soymilk performance

NIRS (protein, oil, sugars, dry
matter)

Colour (using the L, a, b system
to mimic human colour
perception)

Viscosity

pH

Yield

Protein and sugar recovery
Specific gravity

Total dissolved solids

Did you know?

The best measurement of
food-grade soybean
protein solubility for
processors is soymilk
protein recovery

Reflects real processing
conditions and is more
reproducible than PDI or
NSI
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Assessing tofu performance

* Dry matter and protein
yield

 Whey volume

« Tofu gel strength
(hardness, firmness,
and springiness)
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Assessing miso potential

« Raw and steamed bean
water uptake factors
 Steamed mash colour
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Quality testing data availability

* Testing
reports
provided to
Soy Canada
members

Agriculture and

| Lg

* Agriculture and Agriculture et

Agri-Food Canada  Agroalimentaire Canada.
Harrow Research & Development Centre, Harrow, Ontari
Soybean Quality Program

variety: Harovinten, Standard (2020 Crop)
Company: Harrow RDC
Lab ID 200094
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Harrow Research & Development Centre, Harrow, Ontario
Soybean Quality Program

o L L SOYBEAN PRELIMINARY ANALYSIS

Harrow Research & Development Centre, Harrow, Ontario

July 28, 2021
SOYMILK & TOFU ANALYSIS
January 27, 2021
Sample Contains 125 g Dry Matter Protein
Water : Protein Ratio 18:1 226 glg bean
Seeds were soaked for 22 hours at 13°C 249 gig bean

Raw Bean

Physical Characteristics

Gomposition on dry matter (DM) basis *

Moisture 95 % Protein 450 %
Sample Weight 3067 9 @1 (lC1R%
Dry Matter (OM) - Total Free Sugars 109 %
Seed Size (DM basis) 19.89 g/100 Seed ErEEE Eares
Water Uptake Factor (as-is) 226 glg bean SEFED 49 %
Total Carbohydrates 175 %
Water Uptake Factor (DM basis) 249 gig bean Total Isafiaones TED
HunterLab Colour Daidzein 830 pglg
L54% a 723 b 1971 Genistein 1170 wglg
‘Whiteness Index -156.05 118:73 Protein Ratio 15
* To convert to 13% moisture basis, multiply by 0.67 (except 115:75).
o Composition (w/v)
Yield (Protein basis) 16.44 Likg e cm o
Yield (DM basis) 7.41 Likg i S o
PH 658 Total Free Sugars 130 %
Viscosity 435 P Solids 1023 %
H“:“:;ia: c:’ 057 b 1z Refractive Index 5 %
Specific Gravil
Whiteness Index T8 Pfotem Recuva 83.20 % i
0 pglg
7.
Yield (kg tofu/kg) Texture / Gompression D kg
Coagulant Whey Vol. (mi) Profein basis DM Bean basis  Hardness, break, (N) Firmness (N/mm) Springiness b
GDL 63 16.41 739 158 029 082
caso, 23 1654 745 091 018 066
MaCl 5 16.1 16.16 7.28 078 017 061 ad using NIR calibrations
ess or implied, of fitness for any
Comments. nterpreting Results'for more

Analyses were conducted following procedures in Mullin et a), 2001. Food Research International 34: 669-677 and using NIR calibrations provided
by the instrument manufacturer or developed af Harrow RDC. The data i provided without warranty, express or implied, of fitness for any particular
purpese. Please refer to the accompanying pdf document *Soymilk & Tofu Analysis - Guide to interpreting Results' for more information an the fest.

Supported by:

¢
CANADA

Canad3a

Canadd

MISO Primary Analysis

January 27, 2021

based on DM

Iy matter basis
By by 0.87

ising NIR calibrations
B8 or implied, of fitness for
g Results’ for more

Canadd
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Quality testing data availability

Canadian Food Grade Soybean Variety Database

Canadian Food-Grade
Soybean Database:
www.buycanadiansoybeans.ca
Objective, comparative
data on Canadian food-
grade soybean varieties
— now in 17% year

Samples obtained from
Ontario Soybean
Variety Trials

Analyses conducted at
Harrow using NIR

Welcome to the Canadian Food

de Soybean Variety D

With over 100 varieties featured this is the most comprehensive database of

Canadian food-grade soybean varieties available. Using the interactive tools, you can search for varieties grown in Canada that are suitable to

meal all your functionality needs.
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http://www.buycanadiansoybeans.ca/

Thank you for listening!

Please do not hesitate
to ask questions.
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