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ABSTRACT 

The following items are discussed: (A) the impor- 
tance of distributing products that can be consumed 
directly or formulating fortified products for daily 
use without producing physical or flavor changes in 
the product; (B) ways of popularizing the acceptance 
of soy products through demonstration, promotion,  
and publicity; (C) commercial presentation of the 
product, cost, and keeping quality; and (D) distribu- 
tion. 

INTRODUCTION 

Numerous nutritional studies made in Mexico have 
shown that 31% of children in rural areas and 16% in urban 
areas are in a state of second and third degree malnutrition 
and require medical attention (1-3). 

Infant nutrition is basic for health; health is basic for 
development. Adequate feeding during the first 3 years of 
life is vital for the physical and mental development of the 
human being. Insufficient feeding in quality and quanti ty 
during these first years will bring immediate consequences 
to the intellectual capacity, producing irreversible brain 
lesions (4,5). 

In Mexico every year, ca. 2 million children are born, of 
which 300,000 die before they reach the age of 5 due to 
problems related to the malnutrition-illness cycle (6). 

If the birth rate in Mexico continues to rise, the 
population will be more than double by the end of the 
century. The key questions are: how can we actually supply 
food to thousands of beings that are born every day and 
will that food be adequate? 

NEW PROTEIN SOURCES 

It is true that agricultural productivity is increasing every 
year, but it is also true that population increases at a more 
rapid rate. Of all nutritive elements we consume, such as 
fat, proteins, minerals, and vitamins, the most expensive 
one in our diets is protein. In the underdeveloped countries, 
the majority of proteins consumed is of vegetable origin 
with the well known deficiencies (7). 

As a consequence, the majority of the Latin American, 
African, and Asiatic countries does not consume protein in 
adequate quantities nor in the quality required. One 
solution to this problem is to increase the production of  
foods that contain animal protein, but these foods are 
difficult to obtain, because the price is very high. 

The price of  milk protein, meat, and eggs in our country 
is above 100 pesos/kg. This prevents the more needy people 

1One of 13 papers presented in the symposium, "Soy Protein," 
at the AOCS Spring Meeting, Mexico City, April 1974. 

TABLE I 

Approximate Analysis of Full-Fat and Defatted Soy Flours 

Full-fat Defatted 
Content (%) (%) 

Proteins 43.0 50.0 
Fat 20.0 1.0 
Fiber 2.5 2.5 
Ash 6.0 6.0 
Moisture 6.0 6.5 
Carbohydrates 30.0 31.0 

from consuming sufficient quantities of these foods; there- 
fore, it has been necessary to search for new sources of 
protein that are cheaper and more abu.ndant. Oilseed flours, 
such as soy, sesame, peanut, cottonseed, and sunflower seed 
have been studied (8-10). Processes also have been studied 
to obtain protein from unicellular organisms and algae 
(11-12). 

The use of vegetable proteins in human food presents 
some problems, such as: their high fiber content,  antinutri- 
tional factors, problems related to flavor, and lack of  one or 
more of the essential amino acids (13,14). 

Of all these seeds, the one studied the most and the one 
that is more widely used is soy. Its consumption is very 
general due to the advantages it has over other seeds: high 
nutritive value and adaptability to diverse climates and 
soils, as well as its relatively easy cultivation (15,16). It is 
for this reason that, in this presentation, we are going to 
discuss only soy for extending proteins of animal origin, 
but we want to emphasize that other proteins of vegetable 
origin also can be used for these purposes. 

SOY IN EXTENDING PROTEINS 

Soy is not a new product, since it has been cultivated 
and consumed by Orientals for 4000 years (17). There is a 
general belief that the Chinese would not have been able to 
survive without this legume. The soybean was introduced 
into the U.S. in 1904. Today, this country produces 80% of 
the world production (40 million m/t)  (18). Other coun- 
tries which produce soy, besides the Oriental countries, 
are Brazil (5 million m/t)  and Mexico (500,000 m/t). 

Full-fat soy has the composition shown in Table I. 
The primary use for soybean seed is for the extraction of  

oil. The residual meal basically is used in poultry and 
animal feeds. When the residual meal is destined for human 
consumption, the oil extraction process has to be done with 
more care. There must be more cleanliness of the seed; 
treatment is initiated to destroy the antitrypsin factors; and 
the extraction should be affected in specific conditions so 
as not to damage the protein (19). 

After extraction, the meal is ground into flour and has 
the characteristics shown in Table I. 

The quantity of protein does not tell us if it is of good 
or bad quality. To have a better idea, it is necessary to 
know the quantities of essential amino acids and compare 
them with a protein reference standard, such as the United 
Nations Food and Agriculture Organization protein refer- 
ence standard of 1957 (Table II). 

The principal deficiency is in methionine. To correct this 
deficiency, milk can be added to soy rations, or soy flour 
can be mixed with cereal grains (20). Taking into account 
these considerations, soy flour and its derivatives can be 
used in various ways to extend proteins of animal origin. 
We can mention the products most simple to make, such as 
defatted soy flour and soy grits added to eggs, meats, and 
milk. It is well established that one may use soy flour to 
extend egg protein in the baking industry. Soy flour and 
soy grits are used widely to extend meats. 

The main use of  soy flour and soy grits is for mixing 
with cereals to improve the quantity and quality of protein. 
The quantity of protein is raised, because the products of 
defatted soy contain more protein than do the cereal 
products, as can be seen in the Table III. 

The quality of  the protein is improved in the mixtures 
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TABLE II 

Essential Amino Acids of Soy and FAO a Protein of 1957 

Amino acid Soy protein FAO protein 

Lysine 7.23 4.20 
Isoleucine 4.70 4.20 
Threonine 4.74 2.80 
Valine 4.99 4.20 
Triptopbane 1.36 1.40 
Methionine 1.34 2.20 
Pbenylalanine 5.30 2.80 
Leueine 8.19 4.80 

'aFAO = United Nations Food and Agriculture Organization. 

because  soy p ro t e in  is r i ch  in lysine,  t he  first  l imi t ing  a m i n o  
acid in the  ma jo r i t y  of  cereals.  Tile largest  pe rcen tages  o f  
soy f lour  have been  i n c o r p o r a t e d  i n t o  whi t e  b read .  The  
add i t i on  o f  u p  to  12% to  wh i t e  b r ead  increases  t he  lysine 
c o n t e n t  to  more  t h a n  d o u b l e  and  t he  p r o t e i n  c o n t e n t  is 
increased by  30% (21) .  

Similar i m p r o v e m e n t s  in  the  n u t r i t i o n a l  value  o f  co rn  
and  whea t  have been  o b t a i n e d .  A case in p o i n t  is the  well 
k n o w n  cereal-soy m i x t u r e s  (CSM) w h i c h  are a m i x t u r e  of  
corn ,  soy powder ,  n o n f a t  mi lk  powde r ,  v i tamins ,  an d  
minerals .  

A n o t h e r  example  of  a m i x t u r e  fo r t i f i ed  w i t h  soy is 
whea t  soy b l e n d  (WSB). The  USDA is a l lowing the  use of  
for t i f ied  m a c a r o n i  p r o d u c t s  as a n u t r i t i o n a l  a l t e rna t ive  in 
the  schoo l  l u n c h  p rogram.  This  dec is ion  was m a d e  to  o b t a i n  
a f o r m u l a t e d  m i x t u r e  t h a t  has  t he  same nu t r i t i ve  value as 
an imal  p ro t e in .  

SOY PROCESSING IN MEXICO 

Taking  i n to  a c c o u n t  all of  the  foregoing,  in  the  yea r  
1967,  we began  to s t u d y  the  possibi l i t ies  of  p rocess ing  
soybeans  for  use in h u m a n  foods.  Cer ta in  processes  were 
deve loped  and  p a t e n t e d  wh ich  served as a base for  c rea t ing  
a new  t e c h n o l o g y  and  for  f o rming  the  c o m p a n y ,  Indus t r i a l  
de A l imen tos ,  S.A. Since i ts  f o r m a t i o n ,  i t  has  been  o r i e n t e d  
toward  p r o d u c i n g  f o o d  p r o d u c t s  der ived f r o m  soybeans .  We 
a lways  i n t e n d e d  m a k i n g  p r o d u c t s  t h a t  cou ld  be  used in 
foods  w h i c h  o u r  people  are a c c u s t o m e d  to ea t ing  or  
in  deve lop ing  new p roduc t s .  We have t r i ed  to make  an d  
package the  p r o d u c t s  to  fi t  the  desires of  the  c o n s u m i n g  
publ ic .  The re fo re ,  we have t r ied  to  m a k e  th ree  basic 
p roduc t s :  (A)  full-fat  soy f lour  to  be used in t he  prepara-  
t ion  of  p ro t e in  en r i ched  foods ,  such  as soups ,  b reakfas t  
cereals,  snacks ,  and  as an e x t e n d e r  for  bak ing  and  prepara -  
t ion  of  pas tas  and  cookies ;  (B) soy mi lk  to  be  used as an 
e x t e n d e r  o f  cows '  milk in  b read  m a k i n g  and  in  t h e  
p r epa ra t i on  o f  o t h e r  p r o d u c t s ,  such  as choco la t e s ,  cookies ,  
gruels,  calf  mi lk  replacers ,  e tc . ;  and  (C) t e x t u r i z e d  soy 
p ro t e in  to  be  used in t he  so called m e a t  ana logues  or  
vegetable  mea t s  (22) .  These  p r o d u c t s  are used in the  
p r e p a r a t i o n  o f  sausages, hamburge r s ,  m e a t  balls,  and  m a n y  
typ ica l  dishes,  such  as enchi ladas ,  tacos ,  and  o the r s  m a d e  
wi th  chili. 

A t  t he  p resen t  t ime ,  m a n y  of  these  p r o d u c t s  are be ing  
used in var ious  off icial  i n s t i t u t i ons  in  t he  feeding  of  em- 
p loyees  a n d  in  t he  feeding  of  ch i ld ren  in b o a r d i n g  schools ,  
w i t h  good  resu l t s  as far  as a c c e p t a n c e  is conce rned .  Var ious  
p r o d u c t s  are n o w  on  t he  m a r k e t  and  be ing  d i s t r i bu t ed  by  
g o v e r n m e n t a l  i n s t i t u t i ons ,  such  as C o n a s u p o ,  Social  Secur-  
i ty ,  t he  Bureaucra t i c  U n i o n ,  in all t he  s ta tes  o f  t h e  
Republ ic .  Also,  t h e y  are f o u n d  in s u p e r m a r k e t s  an d  
self-service s tores ,  a n d  we have begun  sell ing these  p r o d u c t s  
t h r o u g h  small  s tores .  

I t  is necessary  to do more  p r o m o t i o n  work  and  to  
educa te  housewives  of  t he  lower  i n c o m e  groups  to  use these  
p roduc t s ,  s ince i t  is a lways  the  need ie r  peop le  t h a t  o f fe r  the  

TABLE III 

Protein Contents of Selected Mexican Foodsa, b 

Prepared foods Protein (%) 

Corn flour for tamales 9.7 
Corn flour for tortillas 7.1 
Rapeseed meal 14.8 
Potato flour 6.6 
Soy flour 40.8 
Wheat flour for bun 11.5 
Wheat flour for pastry 11.1 
Carrot flour 3.6 
Defatted p.eanut flour 30.0 
Wheat gram 12.9 
Wheat flour 10.1 
Whe at brain 14.5 
Preserved white cactus fruit 4.5 
Preserved red cactus fruit 4.7 

aContent/1 oo g. 
bTable by Rene O Craviato, Guillermo Massieu H., Jesfis Guzman 

G., and Jose Cairo de la Torte, National Institute of Nutrition. 

mos t  res is tence  to  c o n s u m i n g  t h e m .  
We believe t h a t  in t h e  nea r  fu tu re  these  p r o d u c t s  will be 

wi th in  the  r e a c h  of  all peop le  of  the  c o u n t r y ,  and  th is  will 
he lp  resolve the  grave m a l n u t r i t i o n  p r o b l e m  f o u n d  in 
Mexico.  
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