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Meetmg Nutritional Objectives Wlth Sovbean Pl‘oducts
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SUMMARY

'U-suaﬂy animal proteins have complete
profiles of essential amino acids, where as
those of plant origin are deficient in one or
mare of them. Soybean proteins, however have
_ about the same nutritional value as those of
animals end are available for constmption at
low cost. In this study, the role of soybeans
in food systems, in the feeding of babies;
children and elderly from the point of nutrition:
relation of soy products with atherosclerosis
and some other cases are discussed with the
future needs for research in soy protein and
nutrition, Therefore, it's tried to emphasize the
world's need for protein and how to achieve
the goal by use of soybean products.
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Genelde, hayvansal kaynakh proteinler el-
zem amino asitlerin timiindl igerirken, bitkise!
keynakli ofanlar bu amino asitlerin bir veya
birkacindan yoksundurlar, Soya proteinleri ise
hayvansal kaynakh proteinlerin besleyici dede-

rini tagimakla birlikte daha ucuz fiyatlarla ti-

ketime sunulmasi miimklnddlr, Bu gahismada
soya fasiilyesinin gida sistemlerindeki told,
beslenme agrsindan bebeklerin, goculdarin ve
yashlanin beslenmesinde; damar sertligi ve
dier bazi durumlarda |kullan|1ma31 ile bu ko-
nudaki olast gelecek ara$t|rmalia1rm geredi tar

usibmistir, Dolayisiyla diinyada proteine olan

-ihtiyag ve bu jhtiyacin soya driinleri ile kar-
stanabilmesi vurgulanmaya c¢ahsilmistir,

A SURVEY ON MEETING NUTRITIONAL
OBJECTIVIES WITH SOYBEANS AND
. SOYBEAN PRODUCTS.
The Role of Soybeans in Food Systems :
Nutritionally, soy products have in com-
mon & highly digestible protein and a relatively
. good essential amino acid pattern. Soybeans

have contributed 16" food - systems as sources

‘of calories, as supplementary : protein and as

complementary. protein because of their good
essential amino ac:d pattern

Whole soybeans. have been used to extend

" common . beans, producing higher energy con-

cemtration and. higher

protein content and

~ Soybean proteins are made up of an es-
sential amino acid pattern, probably one of
the best among vegetable protein sources
(Bressani, 1981). This pattern resembles, with.
the exception of the sulfur amino acids, the.
amino acid_patterns of high quality anlmat
protein sources The relatively high lysine
content of soybean protein also makes it en
effective supplement to cereal gr&ins, which
are low fysine. ‘

Soybean products play an important robe
in food systems due to thelr nutritional cha-
racteristics: These roles may be classified into
three groups; as supplementary proteins, as
complementary proteins and as protein exten-
ders.

Levels of soya when used as sUppi-efnen-
tary protein may be as high as 8 % protein
equivatent, In. a study by Bressani in 1975,
the protein quality of the three cereal grains
is increased two fold, and not only does protein
quality increase but total  protein increased
also, The complementary role of soya protein
is represented by that situation in which the
quality of the product is higher than the quality
of ingredints. When soybean is used as a pro-
tein extender, no change ither in protein
quality or quantity is expected, however neit-
her should decrease, Reéplacement of meat
protein by an -equal emount of soy protein as
textured vegetable protein did not significantly
alter proteir; quality. This ™ was indicated by
regression coefficients of 0.86 for ‘meat and
0.91 for the mixed-food and also the amount
of  protein neéeded foor nitrogen  equilibrium,

I
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that is 0,52 g/kg body weight/d'ay for meat arltl
0.57 g/kg body weight/day for the mixture
" (Kles et. al., 1973).

.- Nutritional -Role of Soya Probslns for
Human Beings :

Prctein quallity in humanfbelngs is usually
assessed by rel-atlifely short term methods.
The majority of studies donducted in humans
have been based on measurements of weight

gain or nitrogen retention in infants and chil-

ren and on indexes of nitrogen retention imn
1nfants and children and on indexes of nitrogen
balance in. adolescents and adults (Tcrun et.
ai., 1981} Changes in ‘body ccmpcsmon amd
the measures «physwloglca! and msetabchc
functlorrs» are the most relevant, but they must
he uSed in long term studies and a serles of
other Interfering variables must be- accounted
for When well prccessed'SOy products serve

as the major or solg source of protein intake,
their proteirr velue approaches or equals that

of foods of animal origin and are capable of
meeting the essential amino acid and protem
needs of chnldren and adults,

Soy'bean can partially rep[ace protein fcods
of an‘mal origin without loss of the protein
nutritive value of the diet. But since the animail
arotein foods contribute many minerals in

forms that are highly available for meeting -

human needs, it s necessary to consider that
soya, as a dietary ingredient, may have on the

avallablllty of trace elements [Morales et al.,

1981]

_ Used of Soya Protem in Mlxed Proteln -
Systems

- ‘Soya products can be introduced into ani
mal protéin food systems to ‘supplement ani-
mal - protein; Fhis can serve to incresse the
total protein 'available to target populations.
Nutritiénal studies have demonstrated that
mixturés of Soya proteln and meat or ‘soya

protein and fish are of biological quality simitar

fo-that of meat or fish protein when fed alone.
Many ‘stutlies with human subjects have de-

monstrated the utllity of soya products in a
" variety of soya-cereal foods that can.serve

as the major source of protem for infants and.-
chrldren :

Through out the world, when given a cho'ce
people prefer to eat animal products’ rather
than, vegetable products. Thus as populations
become more effluent, their consumption of
animal protein increases. Soya products can be
introduced into aminal protein systems in or-
der to supplement animal proteins In this.
way, the total protenn available to a popula-
tion cai be increased {Hopkms et. al,, 1981] '

. Nutrltio'nal experirments with human sub-
jects fur‘cher demqnstrabe the nutmt:onally high
vajue of animal protein supplemented with
soya protein. Young et. al, 1981, fed human
sub}ects a range or m:xturses of isolaied eo*ya
prctelln and sketetal beef muscle as the sole
source of protein in the form of an emulsshed
bologna like food. This ller\/el of beef protein

-was adequate to meet the nitrogen needs of

the subjects. Nitrogen balance was measured
and’ found to be similar, no. miatter what tevel
of isolated soya protein replaoed ‘beef.

Bressani, summ—ari-zed _sevenal investigaii-
gns on the nutritive value of combinations of
soya and cereals or mixed diets. Results sum-
marized indicate that, the protein quality of
mixed food systems containing soya products
is excellent. o ‘

Soya Products in Feeding the Infants : -

‘ Soya products are used i:n_“‘lmfan't formulas,
hypoallergenic foods and vegetable mix-tcres
mainly because of thelr protefan quality. They
have potentlal in feedung the children from
b[rth to adolescence and seem to sarlsfy the
needs fcr,tot_al_mt_‘rogen and essential amino.
acids when ingested in adequate amounts.
Soya based formulas for feeding of infents
were desigried and used prl-man.ly t0 replace
milk or milk based formulas in the diets of
childrer who arg allergic or intolerant to milk
and one of the results found was infants fed
the soya formula developed fewer complica
tions related to the gastrointestinal tract. than
infants fed with the ~milk . formula (Torun,
1981}. ' e
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Soya Products in Feedmg the Pneschool
Children : :

Several metabolic balance studies conduc- -

ted in well nourished children, 1-7" years old
have shown that diets with soya procust as

the only or main source of protéin allowed |

' adequate nitrogen - retention and growth at !east

for the duration of those rélatively short term
mves’clga‘mons [Young et al., 1981] Results
were such that profein quahty was comparabie
to that of milk, “especially when well proces-
sed soya products were fed in adequate
amounts to satisfy the children's nitrogen and
amino acid needs. ' A

Soy Products in Feeding thg Older
Children " ' '

Studies done with scholl age ‘girls “and
in ‘adolescents mam]y 1'0 assess the effects
of supplementing soya protein with’ methio-
mine indicated that nitrogen balance was achie-
ved with relatively low intakes of supplemen-
ted soy protein (Korslund et al., 1973). There
is mo reason to believe that the nutritional
quality of soybeans would be worsé for schoo!
age and adolescent children than younger
ohllldren

Soy Products in Feeding the Elderly :

Protein needs of the 'elderly may be.mo-
derately higher than those of younger adults
when expressed as percentage of total -calori-
es (Cook, 1981). Most experts recommed on
intake of 0.8 g protein/kg/day or 12-15 % of
the total calories, Food intake' and nutritional
status of the elderly are effected lby @ num-
ber of factors which are associated with aging.
As aging progresses,. normal physiclogical
changes occur, Functional renal capacity dec-
lines, muscle tone and strength decrease,
basic metabolic rate and cardiac index decline
and physical activity is commonly reduced.
The ‘elderly may tire fnore easily, get less
exercise and therefore have lower caloric
needs than younger, Diet of the elderly should
be of high: quality, That is,.it should be rela-
tively rich in protein, vitamins and minerals
and should be in forms which are easily con-

e

si:m_'e__d, digested, absorbed and metabolized.
The soybean must be considered as an Im-
portant source of dietary proteln for the el -
derly because .of its  wide -availability, low
cost, high nutritional value and ease of cor-
poration into foods. ' o

-

- dehe'an -I_’rociucts for F_ee&iﬁg. Human Un-
der Nutritional Stress :

Normal infants, children and adults are
able to utilize the protein and other nutrients
present in the soya, when fed these produsts
in amounts that will cover their needs. Under
nutritional stress, such- as i infant malnutri-
tion, soya products and soya milk have been
shown to help in the children’s rescovery
{Dotra -de Oliviera’ 1981). Clinical and bloc-
hemical date show that their recovery is simi-
lar to - that obtained with cow's milk. Milk or
lactose intolerant children end adults could
henefit from the high nutritive value and low
cost of soy milk, Soya products have been
shown to decrease cholestero! and other le-
vels of blood lipids. - ' :

Nutritional Aspects of Fiber in Soy Pro-

ducts :

The hypothesis that dietary fiber may act
as a prophylactic agent with regard to certain

" diseases has attrected the interest of sclenti-

fic community. Consumption of dists ow in
dietary fiber by man has been correlated with
increased incidence of colon cancer, coronary
hearth disease, diabetes, . diverticular disease
of colon and various other maladles of the
lower gastrointestinal. tract . (Erdm!an et. al,

1981). An important benefit of dietary. fiber
for humans is in increasing the water holding
capacity of the stolls. Increased volumg and
softness of stools paralrlels “the hydration of
water holding capacity.

For soya products, cons&mb.tian. of mode-

.rate amounts of hulls has been shown to.pro-

duce beneficial effects on glucose and tipid
metabolism in man.
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- Treatment of Chiidr!en with Kwashiorkor
" using Soy Proteins i

Studites oir the utilization of a soya pro-
duct, soy mitk for the treatment of malnouris-
hed children with kwashiorkor and marasmus
were reported by Dotra de Oliviera, 1881. One
group of malnourished children was fed with
2 'local soy milk formula, Results showed that
soy mitk used had a nutritive value similar
to that of cow's milk through clinical studies,
weight changes, biochemical data and nitro-
gen balance studies.

Soya Protein and Atherosclerosis

Clinical nutrition is an important branch
of dsdicine dealing with the physiopathology,
diegnosis and treatment of nutritonat diseases.
A recent development in clinical nutrition is
the study of effect of different diets on the
treatment of somre diseases such as atherosc-
lerosis amd the formulation of  nutritionally
complete liguid diets, that could be usefull for
patients with problems related to the intake
of solid foods,

A soybean textured protein diet was fed
to patients in ltaly. All of them hed blood k-
pid problems, they were followed both in
hospital and home. Cholestero! and trigiyceride
anzlysis were made at frequent intervals. The
hypocholesterolemic ~effisct of the soybean
protein diet occured in ahmost all the patients
and appeared to be independent of the lipo-
protein phenotype (Kritchevsky, 1979). Alt-
hough the study does not indicate the mec-
hanism through which the soybean diet acts,

it supports the ideg that it should be through

Its prot‘em compoment.

Further studies showed that (Carrol et.
al., 19758) diets containing proteins from ani-
mal sources generally gave a hypercholestero-
lemic response where as plasma c-hol_evstérol
levels remained low when diets containing
plant proteins were fed (Carroll, 1981).

Progress and Future Needs for Research
in Soya Proteln :

Nutritionat investigations of sova proteins
can be divided logically into two aspects
am:rnai ‘studies and human stud:es Arimal
studies in soybean proteins go back to the
fate 1910's where as the tests with human
beings began primarily in the late 1960's and
early 1970's (Wolf, 1981)_ Both types of stu
dies are now undenmay

Nunterous animal studies and limited tests
with human beings indicate that properly pro-
cessed soya proteins closely approach'the
nytritional properties of traditional animal pro-
teins such as meat milk, Additional studies
are needed, however to provide more infor-
mation about long term effects in  humans,
need for fortification with vitamins and mine-
rals need for supplementation with methio-
nine, mechanism of action of trypsin inhibitors
from soya and rapid methods for measu’Ing
protein quality.

.. CONCLUSION

Soybean is the world’s most inexpensive
source of protein and it provides a high qua-
lity oil, so that soybean products can be wiili-
zed in various ways to meet the nutritive ob-
jectives for human beings.

Soy products can be used in feédi!ng of
the babies, children, adolescents adults and
elderly.

Soymilk can be used to. feed the people
who are allergic or intolerant to cow milk,

Soya based formulas prevented the the
diarrhea and appearance of reducing substan-
ces inm stools. - : :

Soya products have been shown to dec-
nease cholesterol and other levels of blood
lipids. '

:de mitk can. be used for the treatment
of children with kwashiorkor and ‘marasmus.
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Soya is the most economical source of

protein available and it also fits an amino acid
profile that allows substitution without sacri-

ficing nutrition; so that, by use of soy pro-
ducts nutritional objectives can be met at low
cost. : :
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