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A and th iamine in th e p rot ein foods during th e 
period were 21.8-24.5 per cent and 15.0-1 8.9 
per cent respectively. 

Su m m a ry 

1. A protein food based on a 4 :3 : 3 blend 
of full-fat soya flou r, groun dnut flour and coconut 
meal contain ing abo ut 42 per cent protein an d 
adequately fortified with calcium sal ts and vita ­
mins A and D , thiamine and riboflavin has been 
prepared . 

2. T he p rotein food kept well at 37°C in 
hermetically sealed containers for a period of 
9 months, the losses of vitamin A and th iamine 
in the seasoned and unseasoned pr otein foods 

n dur ing thi s peri od being 21.8-24.5 per cent 
and 15.0-1 8.9 per cent respecti vely. 
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THE NUTRITIVE VALUE OF THE PROTEINS OF A PROCESSED PROTEIN FOOD 
BASED ON A BLEND OF FULL-FAT SOYA FLOUR, GROUNDNUT 

FLOUR AND COCON UT MEAL 

By P.	 K. T ASKER, H. N. A :>lANTHASWAMY , M. N ARAYANA R AO, M. SWAl\II NAT HAN, 

A. N . S ANKA RAN , A . S REEN IVASAN AND V. S UBRAII MANYM ' 

(C entral Food Technological R esearch Inst itute, MYsrJre) 

T he results of studies on the prepa ration, 
chemical composit ion and shelf- life of a pr o­
cessed pr otein food based on a 4:3 :3 blend of 
full-fat soya flour , g roundnut flour and coconut 
meal have been reported in an earl ier paper". 
T he product con ta ined about 42 per cen t prot ein 
and adequate amounts of calcium and vitamins 
A and D, th iamine and riboflavin. T he pro te ins 
presen t in the food are provided by soya, groun d ­
nut and coconut Hours and may be partially 
deficient in on e or more of th e esse ntia l amino 
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acids. It was therefore conside red desirabl e to 
study th e amino acid composit ion and nutritive 
value of th e prot eins. The present paper 
describes th e resu lts of stud ies on the amino 
acid composit ion and protein efficiency ratio of the 
protein food as com pared with that of skim mi lk 
powd er. 

Expe r im.en ta l 

M aterials: The protein food used in this 
experiment was the same as that descr ibed in an 
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ea rlier paper '. An im po rted sam ple of skim T ABL E I. Essential amino acid composition of the 
protein fo od a compared to that of skim milk powdermi lk powder of good quality was us d . o 

A mino acid composition : T he essent ial amino PFAOSki macid compos ition of th e protein food	 was de ter ­ IIreferenceP rotein I m ilkAmino acid- p roteinmined acco rd ing to K rishna rnu rthy	 et (112, and CIF ood powde r Ipatt e rn tth e results a re g iven in T ab le I. 
--------:-- ­

A nimal experiments : T he protein efficiency 
r gini n ~	 8.9 rati o (P ER ) of the proteins at 10, 15 and 20 per H isti d ine 2.3 

eent levels of pro tein intake were deter mined by Lvsine 5.1 
'Tryptopha n 1.2the rat growth me th od of Os born e, M endel and Phenyla lan ine 4.9 

Ferry", Ma le wea nling albino ra ts we ighing lethioni ne 1.3 
C ystine 1.7 

about 45 g. fro m t he laboratory stock colony wer Total su lp hur am ino ac ius 3.0 
allotted to t he required num ber of g roups accord ­ T hreon ine 3." 

Leucine 7.0
ing to a randomized block desig n . Each g roup Iso-leucine 4.8 
consisted of eigh t ra ts . They wer e fed on the Va lin 5.1 

experimental d iets Crable I I) for a per iod uf fou r 
• Ex pres se d as g. /16 g.N,weeks. The proced ure adopted fo r the prepara­ t F AO N utrition S tudies N o. 16, Food and Agr icultur e 

t ion of th e expe rimenta l die ts and the feeding 
Orga n iza t ion , Rome , 1957. 

of animals was sim ilar to that of T asker et a14• 

Careful records of the food inta ke were main­ T AB LE 11. Percentage composit ion of experimental diets 

tained for all th e g roups, and the rats were 
weighed week ly. The p rot ein efficiency rat ios 
were calculated and sta t ist ically analysed . The 
resu lts a rc given in T abl e Il l. 

Results and Disc ussion	 Pro tein food 
S kim mi lk

A mino acid composition : T he resu lts in Table I powde r 
show that the prote in food con tains lesser Sa lt mixt ure 

Vi tam in ised 
amounts of all th e essent ial amino acids (exce pt starch t 
a rginine and his tidine) than skim mi lk powder, G rou ndn ut oil 

or n sta rc h
b ut j udged by the F AO reference p rot ein pat ter n", 
it is deficient only in tryptop han, methionine 

Level of Ini ti al body 
S our e of p ro tei n protei n we igh t 

% (g) 

IP rotein food .. . 45.0 
45. 5 
45.3 
45.1 
45.1 
45. 2 

I 

P rot einP ro te in 
con ten t 15%co nten t 10% 

111 
I 

IVI II 

1 36 024.0 . 

28.0 ... 42.0 
2.0 2.0 2.0 2.0 

1.0 I 1.0I10.0 1.0 1 10.10.0 1.00 \ 10.0
63.0 59.0 51.0 45.0 

I 

• H ub h '1, M en del an d W akem an salt mixt ure. 
an d cys t ine. t Vitaminised s tarch of C hapman et al. 

TADLE II I. P rotein eff iciency rat io of the proteins of the prote in food and skim milk pouider 

(Experimen tal pe riod-4 wee ks: Mean values fo r 8 male ra ts in en h group) 

... ... ... 10 ... .. . ... ... IS" 20-.. ... ... 
S kim r~ ilk pd\~d e r ... ... ... 10 ... ... ... ... IS" 20... ... ... ..." 

P rote in 
in t ake 

(g) 

20.26 
33. 6 
49.15 
22.58 
35.64 
47.16 

Gain in 
body we igh t 

(g 

80.447 0 )
104.6 ± 3.31 
69.5 (35 d.f.) 
93.4 
96.2 

Crit ical differen ce (two tailed rest ) a t 5% level 9.50 
l% lev cl 12.75 

0. 1% level 16.81 

S 
- - _---:-_- ­

4.3 
2.4 
8.5 
1.6 
5.6 
3. 2 
I.t 
4.:1 
4.8 

11.2 
7.7 
7.2 

V 

48.0 

2.0 

1.0 
10.0 
39.0 

.. .2 
1.4 
2.8 
2.2 

4.2 
2.1l 

t2.S 
'U	 (
4.2 

Protein 
co n ren r 20% 

VI 

56.0 
2.0 

1.0 
10.0 
31.0 

Prote in 
efficiency 

rat io 

2.32 )
2.44 
2.13 
3.09 
2.62 
2.03 

± 0.068 
(35 d. f.) 

0.19 5 
0.262 
0.3 45 
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Growth rate: T he mean incr ease in weight 
of rats (47.0 g.) on d iet conta ining 10 per cent 
protein fro m th e prot ein food was sig nificantly 

:e less than th at (80 .4 g.) of ra ts receivin g d iet 
containing 15 per cent p rot ein whi ch in tu rn was 

t significantly lowe r than th at (104Jl g.) of rats 
receiving di et containing 20 per cent p rot ein . 
T he growth of ra ts on diet contain ing 15 an d 
20 pe r cent prot ein fro m the protein food was 
nearly of the sam e or der as that obse rve d with 
diets con ta in ing th e same levels of m ilk p rot eins. 

Protein efficiency ratio: The PER of th e pro­
tein food at 1() per cent level of protein in take 
(2.32) was significantly less th an that (3.09) of 
skim milk powder at th e sa me level of prot ein 
intake. On th e other hand at 15 and 20 pe r cent 

Ir e levels of protein intake the PER of the pr otein 
food (2.44 and 2.13) was nea rly of th e same order 
as that of milk protein s (2.62 an d 2.03), th e 

IS	 differ en ces bein g not sta tist ically significan t. 
The resu lts (Tab le I II) reported in the p rese nt 

% study have shown th at die ts containing 15 and 
20 pe r cent protein fr om the prot ein food based 
on a b lend of soya, g round nut and coconut 
flou rs can prom ote good growth in rat s, com­
parable to that observe d in rats receiving th e 

o same amou nts of p rot ein from skim mi lk powder. 
o The P ER of the p rot ein s at 15 and 20 per cen t 
o levels of inta ke compares favou rably with that of 
o milk p roteins at t he same level of prot ein intake.o 

At 10 pe r cent protein intake, however, th e p ro­
te in food had a lower PER th an skim milk powder , 
but higher th an th at reported for the p roteins of 
soya bean" (2.0) or groundnu t? (1.6). It is 
possible to improve further th e PER of the 
protein food by forti ficati on with methion ine 
and lys ine and work on th ese lin es is in progress. 

m__	 n_ .'"_ III_ IlI. -'-" . -'111-11,,_ 111- '''-''''_ 
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Summary 

1. T he p rotein efficiency ratio of th e protein 
foo d based on a 4: 3 :3 blend of soya flour , g rou nd ­
nu t flou r and coconut meal at 10 per ce nt level 
of pr ot ein intake (2.32) was s ignifica ntly less 
th an th at (3.09) of skim mil k powde r at the 
same level of protein intake. At higher levels of 
protein int ake (i.e., 15 and 20 per cent levels). 
th ere was no significant di ffer ence in th e protein 
efficiency rat io of the protein food (2.44 and 2.13) 
and skim mi lk powder (2.62 and 2.03 ). 

2. The g rowth of rats fed on d iet containing 
20 per cent prot ein f ro m th e protein food was 
significant ly g reate r th an th e g rowth rat es 
obse rved with diets contain ing 10 and 15 per 
cent milk p rot eins but nearl y equal to th at with 
di et containing 20 per cent milk protein. 
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