
SOYA IN HUMAN SOYA IN HUMAN 
NUTRITIONNUTRITION

SOYA IN HUMAN SOYA IN HUMAN 
NUTRITIONNUTRITION

DR. T.V.RANGANATHAN  Professor,
Department of Food Processing Technology



Soybean 

Soybean (Glycine max Leguminosae
that is not only a valuable oil crop
and aquaculture has been cultivatedand aquaculture has been cultivated
years.

Commercial crop and grown in
seed.Globally 38% of total soybean
Brazil (25%) Argentina (19%), China
Paraguay (2%).

The major producers in the world of soybean products are the The major producers in the world of soybean products are the 
United States, Brazil, Argentina and 

Extensively used as important source of dietary protein and oil 
throughout the world.

Soybean - overview

Leguminosae) is an important grain legume
crop but also used as feed for livestock

cultivated in China for more than 4,000cultivated in China for more than 4,000

in over 35 countries as the major oil
soybean crop is grown in US; followed by

China (7%), India (3%), Canada (2%) and

major producers in the world of soybean products are the major producers in the world of soybean products are the 
United States, Brazil, Argentina and India.

Extensively used as important source of dietary protein and oil 



Soy bean oil

Main product of processing of soybean 

Contains about 15.65% saturated fatty acids, 22.78% 
monounsaturated fatty acids, and 57.74% 
polyunsaturated fatty acids (7% 
linoleic acid).linoleic acid).

Soy bean oil

product of processing of soybean crop.

about 15.65% saturated fatty acids, 22.78% 
monounsaturated fatty acids, and 57.74% 
polyunsaturated fatty acids (7% linolenic acid and 54% 



Overview of soya protein

Soybean protein is one of the least
protein.protein.

Considered to be a good substituent

Nutritional profile except sulfur
cysteine) is almost similar to that

Biological value of soy protein
proteins such as casein if enrichedproteins such as casein if enriched
amino acid methionine.

soya protein

least expensive sources of dietary

substituent for animal protein.

sulfur amino acids (methionine and
that of animal protein.

protein is similar to many animal
enriched with the sulfur-containingenriched with the sulfur-containing



According to the standard
Protein Digestibility Corrected
protein has a biological value
milk 91, and eggs 97.

Soybeans contain two smallSoybeans contain two small
and beta-conglycinin.

standard for measuring protein quality,
Corrected Amino Acid Score, soybean

value of 74, whole soybeans 96, soybean

small storage proteins known as glycininsmall storage proteins known as glycinin



Nutrient composition of soybean and 
products
Nutrient composition of soybean and 





Conventional soy products

 Soy sauce - Condiment produced
boiled soybean, roasted brine,
Aspergillus sojae molds. Soy sauceAspergillus sojae molds. Soy sauce
East and Southeast Asian countries

 Natto - Traditional Japanese
fermented soybean with Bacillus
protein. It has acquired taste.

 Misco - Traditional Japanese flavor Misco - Traditional Japanese flavor
with salt and the fungus kojikin

 Douche - Used for making
similar to ogiri and iru (African

Conventional soy products

produced from fermented paste of
brine, grain and Aspergillus oryzae or

sauce is conventional ingredient insauce is conventional ingredient in
countries.

Japanese breakfast food made from
Bacillus subtilis. As a rich source of

flavor food produced by soybeanflavor food produced by soybean
kojikin.

black bean sauce. Product are
(African fermented bean products).



Tempeh - traditional soy
process. it is unique product a

Gouchuisng - salty and strong
of red chilli, glutinous rice, fermented
source of carbohydrate and protein

 Tofu - also known as bean
milk. It contain large amountmilk. It contain large amount

 Stinky tofu - form of fermented
made of fermented milk.

product. Made by fermentation
rich protein.

strong fermented traditional food made
fermented soybean and salt a rich

protein.

curd it is made of coagulant soy
of protein and high ironof protein and high iron

fermented tofu that has strong smell



Soymilk - Traditional staple
protein, fat and carbohydrate

Tamari - Type of soy sauce,
flavor.

Soy biscuit - Biscuits containSoy biscuit - Biscuits contain
maximum 4% crude fiber, 6
biscuit is creamy to yellow
texture of biscuit.

Soy bread - Contain minimum
4% crude fiber, 40% carbohydrate,
Color of soy bread is creamy
and texture of bread.and texture of bread.

staple of Asian countries. it contain
carbohydrate.

sauce, darker in appearance and richer in

contain minimum 12% protein, 5% fat andcontain minimum 12% protein, 5% fat and
6.5% ash and 10% moisture. Color of

yellow and nutty and crunchy taste and

minimum 30% protein, 1.5% fat, maximum
carbohydrate, 6.5% ash and 40% moisture.
creamy to yellow and nutty and soft taste



Soybean Proteins and peptides
Fermentation and germination are two commercial 

ways of improving soybean meal properties 

Soybean Proteins and peptides
Fermentation and germination are two commercial 
ways of improving soybean meal properties 



















Health benefits of soya 

Lunasin - Hypocholesterolemic

43-amino acid peptide sequence.43-amino acid peptide sequence.

Discovered in the year 1996 through collaborative efforts at 
Dr. De Lumen’s lab at UC Berkeley.

Anti cancer -It can block cell division by binding to specific 
chromosomal proteins called “

FDA has allowed a health claim on food labels stating that FDA has allowed a health claim on food labels stating that 
consuming 25 g soy protein/day 
cardiovascular problem.

Health benefits of soya Proteins and Peptides

Hypocholesterolemic effect

sequence.sequence.

Discovered in the year 1996 through collaborative efforts at 
Berkeley.

can block cell division by binding to specific 
called “hypoacetylated histones.”

health claim on food labels stating that health claim on food labels stating that 
soy protein/day may lower the 



Effect of lunasin is identical to statins but differs in the 
of action.

 Seems to inhibit expression of HMG
increased LDL receptor expression at transcriptional level and 
not inhibiting its enzyme not inhibiting its enzyme 

Statins can often be too efficient and block too much of the 
HMG-CoA enzyme, which culminates into serious side effects 
like termination of cellular 

Cholesterol-lowering property
in cell lines and animalin cell lines and animal

Attempts need to traverse
prove its efficacy and safety

Peptides accelerates wound healing

 It’s anti-inflammatory.

is identical to statins but differs in the mode 

to inhibit expression of HMG-CoA, which leads to 
increased LDL receptor expression at transcriptional level and 
not inhibiting its enzyme activity.not inhibiting its enzyme activity.

can often be too efficient and block too much of the 
CoA enzyme, which culminates into serious side effects 

like termination of cellular functions.

property of lunasin has been studied
models.models.

traverse clinical studies to conclusively
safety in therapeutic application.

healing.



Lunasin - Anti inflammatory

Inhibit 2, 20-azino-bis (3-ethylbenzothiazoline
(ABTS) diammonium salt radical

 inhibit inhibit the release of proinflammatory

potent scavenger of peroxyl and

Might confer a significant chemoprotection
stress associated liver disorders
overproduction.overproduction.

acts as an adjuvant by targeting
modulate the immune responses
human peripheral blood mononuclear

inflammatory and anticarcinogenic

ethylbenzothiazoline-6-sulfonic acid)
radical scavenger,

proinflammatory cytokines

and superoxide radicals

chemoprotection against oxidative
disorders by restraining ROS

targeting dendritic cells (DCs) and
responses to vaccine antigens in

mononuclear cells.



Bioavailability of 

Lunasin was found to resist
condition of gastrointestinal tract
protection provided by BBI.protection provided by BBI.

Combined protection by BBI
inhibitors in soy and wheat
preventing degradation of the

Bioavailability of lunasin

resist the harsh environmental
tract which was attributed to the

BBI and other natural protease
protein plays a crucial role in
peptide to make it bioavailable.



Commercially available Commercially available Lunasin Products



Reported to impart several health benefits such as

✔lowering of plasma cholesterol

✔prevention of cancer 

✔improvement in bone mineral density ✔improvement in bone mineral density 

✔provide protection against bowel and kidney disease

✔reduce the effects of menopause, promotes bone health,

✔ improve metabolism, and 

✔decrease the risk of diabetes.

FDA authorized a health claim for soy protein that 25 g of soy protein 
per day may reduce the risk of heart disease.per day may reduce the risk of heart disease.

Caused by the presence of isoflavone

to impart several health benefits such as

of plasma cholesterol

improvement in bone mineral density improvement in bone mineral density 

provide protection against bowel and kidney disease

reduce the effects of menopause, promotes bone health,

FDA authorized a health claim for soy protein that 25 g of soy protein 
per day may reduce the risk of heart disease.per day may reduce the risk of heart disease.

isoflavone, saponins , protein and peptide.



Anti cancer activity of soy proteins and peptidesAnti cancer activity of soy proteins and peptides



Soy isoflavones
 ISF are major soy phytoestrogens

Genistin, daidzin, and glycitein

Soy foods and soy-based infant formulas are rich sources of ISF Soy foods and soy-based infant formulas are rich sources of ISF 
and contain –4.2 mg ISF/g, whereas soy ISF supplements 
contain up to 500 mg ISF/g.

consumption of soy protein
beneficial impacts on the risk
includingincluding

 lowering liver or blood triglyceride,

Lowering total and LDL cholesterol

 increasing HDL cholesterol and

isoflavones
phytoestrogens present in soy foods

glycitein major isoflavones

infant formulas are rich sources of ISF infant formulas are rich sources of ISF 
mg ISF/g, whereas soy ISF supplements 

or associated isoflavones (ISF)has
risk factors for cardiovascular disease

triglyceride,

cholesterol levels,

and the ratio of HDL/LDL cholesterol.



Isoflavone content of soy productscontent of soy products



Health benefits of soya 

 Phytoallexins inducible chemicals involved in plants’ self
defense system,have low molecular weight, 
microbial activities, and are biosynthesized microbial activities, and are biosynthesized 
to stress, including microbial attack, heavy metal salts, or UV 
radiation.

 Aside from the anti-microbial activity, some 
also indicated to exhibit chronic disease prevention and health
promoting effects in humans promoting effects in humans 

Glyceollins are one of the major groups of 

Phenylalanine, daidzein, 7,2’,4’
dihydroxypterocarpan and glycinol

Health benefits of soya phytochemicals

chemicals involved in plants’ self-
low molecular weight, possess anti-

microbial activities, and are biosynthesized de novo in response microbial activities, and are biosynthesized de novo in response 
to stress, including microbial attack, heavy metal salts, or UV 

microbial activity, some phytoalexins are 
also indicated to exhibit chronic disease prevention and health-
promoting effects in humans promoting effects in humans 

are one of the major groups of phytoalexins in soy. 

, 7,2’,4’-trihydroxyisoflavone, 3,9-
glycinol are precursors.



Health effects
Antiproliferation

Antiestrogenic

Antibacterial

AntinematodeAntinematode

Antifungal activities

 Insulinotropic - glyceollins
glucose uptake and decrease

Slightly improved glucose-
pancreatic cells, and theypancreatic cells, and they
dysfunction cell.

Attenuation of vascular contraction

Anti-inflammatory

Cholesterol-lowering

Health effects

glyceollins could improve insulin-stimulated
decrease triacylglycerol accumulation

-stimulated insulin secretion in Min6
they potentiated insulinotropic actions inthey potentiated insulinotropic actions in

contraction activity in the rat
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