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in Stu d ies on th e utilization of available sources 
'5 ­ of veget abl e proteins such as oil see d meal s 
l,g and pulses for making up the protein defici ency
kg in the	 d iets of children in several developin g
11' countries have be en	 reported by sever al g roups 
:c' of work ers':", Pr evious stu d ies at this I nstitute 
.e' have shown that a multipurpose food based on a 
as 

• 3: I blend of g rou nd nu t flour and Dengalgram 
1Il flour, possesses a high nutritive valu e and a 
.fe significa nt sup plemcnta ry valu e to poor quality 

vegeta rian di et s, as assessed by an ima l expe ri­

ce ments and feeding trial s on school children!". 

Id The protein s o f the food, how ever, have a lower 

s­ protein efficiency rat io than milk prot eins", 

.al This is m ain ly du e to th e fact th at th e proteins 
of g rou nd nu t a rc partially deficient in lysine, 
methionine and threonine, while those of Bengal ­
gram ar c defici ent in m ethionin e and tryptophan", 
It wa s therefo re considered desirabl e to prepa re 

n, a blend based on vegetable prot ein foods avail abl e 
a­ in most of the dev eloping countries , containing 
of protein s of high er nutr itive value th an Indian 

multipurpose food. The present pap er relates 
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to studies on the che m ical composition and shelf­
life of a p rotein food based on a blend of soya 
be an, groundnu t and coconut flou rs and fortifi ed 
with calciu m sa lts and esse n t ial vitamins. 

Experimental 

Materials: Decorticated soyabcan dhal was 
processed according to Krishnamurthy et altO 
to destroy th e tryptic inhibitor and was debitte red 
by t reatment with sod ium bicarbonate according 
to D esikachar et al" , The processed dhal was 
dri ed at 50-55°C in a cabinet drier and powdered 
in a hammer mill to pass through 50 mesh. Low­
fat ground nu t flour was prep ared f rom good 
quality g roundnut kernels according to Su b ­
rahmanyan et a[l 2. 

Edible qu ality coconut cake us ed in thi s stu dy 
was obta ine d from Mess rs Tara Oil M ills , Erna­
kul am . The mat erial was powdered in a hammer 
mill to pa ss through a 40 mesh sieve and roast ed 
lightly at a temper ature of <JO°C for about 5 
minutes to develop a pleasant aroma. 

Seasoning premix was prepared by rmxmg 
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cor iander seeds (60 parts), black pepp er (30 TABLE 1. Chemical composition of protein fo od based 0 11 a j 
parts), turmeric (9 parts) and asafoetid a (1 part) blend of groundnut flo ur, coconut meal and f ull-fa t soya 

fbean flour f ortifi ed zeit]: vitamills and calcium salts wh ich was th en slightly roasted with a small 
(Va lues per 100g) qu antity of hyd rogenated fat and powd ered . 

The protein food was p repared in two forms, 
unseasoned and seasoned. The un seasoned 
product consiste d of a blend of fu ll-fat soyaflour 
(40 parts) , groundnut flour (30 parts) and coconut 
meal (30 parts) forti fied with vitamins A and D, 
thiamine and riboflavin and calcium as calcium 
ph osphate and carbonate. It was flavoured with 
vanillin. The seasoned produ ct was pr epar ed 
by addi ng th e seaso ning prem ix at 3 pe r cent 
level and common salt at 3 per cent level to th e 
un seasoned produ ct prepared as above, but 

I ISkim m ilk Co nsti tuen ts P ro tein food! powde r 

( 

r 
a 

Mo isture (g) 6.2 3.8 

F 

Prot ein (N X 6.25) (g) 41.7 35.6 
Fat (g) ' " 12.6 0. 1 
Calcium (g) 0.98 1.32 
Ph osph oru s (g) 0.75 1.05 
Iron (mg) 6.5 0.5 
Thiam ine (mg) 2.12 0.56 
Ri bofla vin (mg) 3.29 1.52 
N icot inic acid (mg) 9.36 1.1 
Vitamin A (i .ll.)" 3,000 
Vita m in D (i.u .)" 300 

without add it ion of vanillin. 
T he chemical composition of the protein food 

as compa red with that of skim milk powder 
determined according to A.a .A.C. meth ods" is 
given in Table l. 

T he protein food was packed in polyth ene bags 
which were scaled in cans and stored at 37°C 
for a period of 9 months. Cont rol samples 
were kept at DoC. Sam ples stored at 37°C 
were analysed once in th ree months for free 
fatty acids, peroxide value, vitamin A and thi a­
mine. F ree fatty acids and peroxide value were 
determined according to Krishnamurthy et aPI 
and vita min A and thi amin e contents accord ing 
to A.a.A.C. methods" . The organoleptic 
qua lity of th e protein food was test ed by a panel 
of 6 judges selected from among th e Institute 
staff members. T he score sys tem adopted was 

I Fortified with vita mins A and D , thia mine, ri boflavin 
and calcium ph osph ate and car bonate. 

'" Add ed valu es. 

similar to th at of Chandrasckha ra et allo. A 
product havin g a score of 2 or less was cons ider ed 
acceptable. The results are given in Table II. 

Results and Discussion 

T he results given in Table I show that the 
p rotein food contains lar ger amounts of proteins 
and vitamins A and D , thia min e and ribofl avin 
than skim milk powder. A daily supplement 
of 40-50 g. of th e prot ein food will p rovide about 
half the dail y requirements of proteins, vitami ns 
and min erals of children." Table II shows that 
both th e seaso ned and un seasoned foods keep 
well for a peri od of 9 months at 37°C in hermeti­
cally sealed conta iners . The losses of vitam in 

T AB LE II. Shelf-life of protein fo od fo rtifi ed with v ita mins and minerals 

Initi al 3 months 6 months 9 m on th s 

Con stituents 

S I US S I US s I US 

Free fat ty acid s! (as % oleic acid) ... 1.4 2.9 3.8 4.6 6.51.5 I 
Pe roxi de value" ... ... ... ...... 
Vita min A (i.u .) •.. ... ... 2970 2980 

Th iamine (m g) ... ... .. . 2.00 2.12 

I Expressed on fat basis. 

S: Seasoned . 

3.4 5.6 5.8 8.4 

2680 2620 2430 2390 

1.85 1.76 1.89 1.79 I 
" M illimols of thi o per g of fat. 

US : Unseasoned. 

S I US , 

6.8 8.2 

7.4 12.5 

2320 2250 

1.70 1.72 
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a A and thiamine in the protein foods during the 
. d 21 8 24 5 d 15 0 18 0 peno were . - . per cent an . - . "7 

per cent respect ively. 

Summa ry 

1. A pr otein food based on a 4 :3 : 3 blend 
of full-fat soya flour, groundnut flour and coconut 
meal containing about 42 pe r cent pro tein and 
adequately fortified with calcium salts and vita ­
mins A and 0, thiamine and r iboflavin has been 
prepared. 

2. The protein food kept well at 37°C in 
hermetically sealed con ta iners for a period of 
9 month s, the losses of vitamin A and th iamine 
in the seasoned and unseasoned protein foods 

.n during this period being 21.8-24.5 per cent 
and 15.0-1 8.9 per cent respect ively. 
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THE	 NUTRITIVE VALUE OF THE PROTEINS OF A PROCESSED PROTEIN FOODP 

I- BASED ON A BLEND OF FULL-FAT SOYA FLOUR, GROUNDNUT 
n	 FLOUR AND COCONUT MEAL 

By P.	 K. TASKER, H. N. ANAj\;T IIASWAiVlY, M. NAHAYANA R AO, M. S WA M 1NATHA 

A. N . SAj\;KARAN, A . S REEN IVASAN AN D V. SU IlRAHMAN YAN 

(Celltral Food T echnological Research Instit ute, Mysore) 

T he results of stud ies on th e preparation, 
chemical compos ition and shelf- life of a pro­
cessed protein food based on a 4:3:3 blend of 
fuIl- fat soya flour, gr oundn ut flour and cocon ut 
meal have been reported in an earlier paper' . 
T he pro duct contained about 42 per cent protein 
and adequate amounts of calcium and vitamins 
A an d D, th iamine and riboflavin. The proteins 
present in the food arc provid ed by soya, ground ­
nut and cocon ut flours and may be partially 
deficient in one or more of the essential amino 
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acids. It was th erefore cons idered desi rable to 
study th e amino acid composition and nutritive 
value of th e proteins. The present pape r 
describes the results of studies on the amino 
acid composition and protein efficiency ratio of the 
protein food as compared with that of skim milk 
powder. 

Expe r im en tal 

Ma terials: The protein food used in this 
exper iment was the same as that described in an 
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