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What are food-grade soybeans?

Food-grade
= Human food

Commodity
= Animal feed/crush
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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
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Canada’s food-grade soybean 
reputation

• Ideal climate for high protein and quality
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Canada’s food-grade soybean 
reputation

• 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)
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Graphic: Soy Canada

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

Harrow Research 

and Development 

Centre (RDC)

Graphic: Soy Canada
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History of food-grade soybean 
research at Harrow

1923 – Dr. F. Dimmock

launches soybean 

breeding program

1933 – A.K. (All Kinds) 

Harrow commodity bean 

released

1951 – Harosoy released 

with light hilum, yellow 

seed coat

1971 – First container of 

Special Quality White 

Hilum exported to Hong 

Kong and Japan

1972 – Harwood exported 

for tofu and miso use

1982 – first Export Mission 

to Japan

1984 – first Canadian 

Workshop on Export 

Markets, breeding for food 

use begins in earnest

1989 – Harovinton released 

as first intentional tofu 

variety with high protein 

and large seed size
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History of food-grade soybean 
research at Harrow
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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 
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Seed quality program objectives

• Identification of soybean 
characteristics relevant to soy 
food quality

• Development of new 
technologies; characterization 
of commercial cultivars; 
monitoring seasonal variation

• Application of technologies in 
breeding programs and 
studies

Harrow RDC

Quality 
monitoring 
pipeline
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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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• Models updated annually 
based on laboratory 
reference methods (HPLC, 
electrophoresis, and 
colorimetric assays)

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

1. Measuring seed composition via 
NIRS
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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)

• Saponins (bitter, soapy)

• Vitamin E (tocopherol)
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2. Evaluating soy food processing 
performance

• Performance data is generated 
following standard operating 
procedures

• Benchmark varieties e.g.
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 

standard temperature and 

duration

2. Soaked soybeans 

are homogenized to 

produce a slurry 

3. Slurry is 

separated into 

soymilk and okara
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Lab-scale soymilk and tofu 
manufacturing

4. Soymilk is 

heated and cooled 

through a standard 

profile

5. Coagulant is 

added to the 

soymilk to produce 

silken tofu

Coagulants

• MgCl2 (Nigari)

• CaSO4

• GDL (glucono-δ-
lactone)
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Lab-scale soymilk and tofu 
manufacturing

6. Tofu is cooled in a water bath 

until the internal temperature 

reaches 20˚C

7. Tofu yield is  determined  

prior to analysis of colour, 

pH, solids and texture
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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

Hunter L, a, b colour chart
Source: www.hunterlab.com
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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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• Dry matter and protein 

yield

• Whey volume

• Tofu gel strength 

(hardness, firmness, 

and springiness)

Assessing tofu performance
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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

24



Quality testing data availability

• Canadian Food-Grade 
Soybean Database: 
www.buycanadiansoybeans.ca

• Objective, comparative 
data on Canadian food-
grade soybean varieties 
– now in 17th year

• Samples obtained from 
Ontario Soybean 
Variety Trials

• Analyses conducted at 
Harrow using NIR
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Thank you for listening!

Please do not hesitate 
to ask questions.


