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Kaffir corn (jowar-sorghum vulgare) is 
one of the important millets consumed 
widely in India and Africa. Poor Indian 
diets based on kaffir corn are deficient in 
proteins, vitamin A, riboflavin and cal­
cium.' ^ The protein in poor kaffir corn 
diets are of moderate nutritive value." The 
rate of growth of albino rats fed on such 
diets is low, being of the order of 4 to 8 g/ 
week as compared with 15 to 20 g/week 
on well balanced stock diets. In an earlier 
paper from this laboratory, Joseph et al.* 
reported Indian multipurpose food (3 : 1 
blend of groundnut flour and Bengal gram 
flour fortified with calcium salts and 
vitamins) when incorporated to provide 
about 5% extra protein supplemented to a 
marked extent a poor kaffir corn diet as 
judged by the growth of rats. In the pre­
vious papers of thisseries.^'^ the results of 
studies on the preparation, shelf life and 
nutritive value of the proteins of two 
protein foods based on blends of ground­
nut, Bengal gram, soya bean and sesame 
flours have been reported. In the present 
investigation, the effect of supplementing 
a poor kaffir corn diet with the protein 
foods so as to provide 2.5% extra protein 
in the diet on the growth and composition 
of liver and carcass of albino rats has 
been studied. 

Experimental 
Materials; The protein foods I and II 

used in the present study were the same as 
those described in a previous paper "' Skim 
milk powder of good quality was used for 
for comparison. Kaffir corn obtained from 
the local market was cleaned of impurities 
and powdered in a flour mill to pass 
through 50 mesh sieve. 

Preparation of diets: The composition 
of the poor kaffir corn diet used in this 
study was the same as that described by 
Joseph e/a/^ The vegetables were dried, 
powdered and used in the diet. The 
required quantities of protein foods I and 
II (with and. without fortification with 
1-lysine and dl-methionine) and skim milk 
powder were incorporated to provide 2.5% 
extra protein in the diet by replacing an 
equal amount of kaffir corn. Weighed 
amounts of these diets were mixed with 
three tmes the weight of water in feeding 
cups and cooked in steam at atmospheric 
pressure for 15 minutes and fed to the rats. 

Animal experiments: Female albino rats 
(28 days old) weighing fiom 40 to 45 g. 
were alloted in a randomised block design 
to different groups. Each group contained 
8 animals. The method adopted for the 
feeding of the animals was similar to that 
of Subrahmanyan et a / ' Records of the 
daily food intake and weekly increase in 
body weight were maintained. _The experi­
mental period was of 8 weeks duration, 
at the end of which haemoglobin and 
R. B, C. count in the blood were deter­
mined according to the methods of Joseph 
et al^ The animals were anaesthetised 
with ether and blood was drawn by 
heart puncture for serum protein determi­
nations according to King and Wootton s 
Liver was removed and a portion from the 
left lobe was fixed in 10% formalin 
for histological examination according 
to Paul Jayaraj et al.^ The carcass and 
liver were analysed for moisture, fat and 
protein according to Joseph et al^ The 
initial protein contents of the carcasses of 
rats in the different groups were calculated 
from the values obtaineu for a group of 
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weanling rats of the same weight range. 
Using this data, the retention of protein 
in the carcass of rats receiving the dif­
ferent diets over a period of 8 weeks was 
calculated. 

Results 
The results are presented in Tables / toIH 

Growth and composition of blood: The 
average weekly increase in body weight 
of rats fed on the different diets is shown 
in Table I. The results show that incorpo­
ration of the protein foods 1 and II (with 
or without amino acid fortification) in the 
kaffir corn diet so as to provide 2.5% 
extra protein resulted in a highly slgnifi-' 
aant (P<0.001) increase in thegrowth rate 
of rats, comparing well with that obtained 
with skim milk powder There were, 
however, no significant differences between 
the mean growth rates of rats receiving 
the protein foods fortified with l-lysine 
and dl-methionine and the unfortified pro­
tein foods. An increase in the serum 
proteins, haemoglobin and RBC count 
was also observed as a result of supple­
mentation with protein foods. 

Composition of liver and carcass: The 
results of analysis of liver and carcass of 
rats fed on the different diets is shown in 
Table II. There were no significant dif­
ferences in the mean protein and fat con­
tents of livers of rats receiving the different 
protein foods. The mean fat content of 
livers of rats fed on the poor kaffir corn 
diet was significantly (P<0.05) higher 
than those receiving the protein supple­
ments. The mean 'protein content of the 
carcass of rats fed on the control poor 
kaffir corn diet was significantly less 
(P<0 05) than those of the carcasses of 
rats receiving the protein supplements. 

Histological structure of liver : Livers of 
animals fed on the poor kaffir corn diet 
showed a mild degree of parenchymal 
damage of the protein deficiency type. 
The liver cells showed reduction in cyto­
plasmic proteins. Frozen sections stained 
with Sudan IV showed mild generalised 
and periportal fatty infiltration. Necrosis 
of the liver cells was absent. The liver 
sections of rats receiving the different 
protein foods were quite normal indicating 
thereby that the protein foods when pro­

viding 2.5% extra protein in the diets were 
effective in correcting the deficiencies of 
protein and other dietary essentials in the 
diet and in preventing liver damage. 

Intake and retention of protein: The 
mean intake and retention of protein, by 
the rats on the different diets are given in 
Table III. It will be observed that the 
amount of protein retained per 100 g. 
increase in body weight of rats receiving 
the different protein supplements is nearly 
the same. The amount of protein retained 
in the control poor kaffir corn diet was, 
however, significantly lower than those 
observed in ihe groups receiving the pro­
tein supplements. 

Discussion 
A number of workers have reported that 

a poor kaffir corn diet promotes a low 
rate of growth in rats.' Sriramachari 
et a/.,"̂  observed that rats fed on a diet 
containing 10% protein from kaffir corn 
developed a mild to moderate generalised 
and periportal fatty liver which was pre­
vented by the incorporation of 2% of 
legume proteins and 1% leaf protein in the 
•diet. In the present study the livers of 
animals fed on the poor kaffir corn diet 
showed a mild degree of periportal and 
generalised fatty liver-and the growth rate 
of rats was low (6.0g/week) Incorporation 
of the protein foods to provide 2.5 percent 
extra protem in the diet corrected the liver 
damage and almost doubled the growth 
rate (ll-12g/week). The results indicate 
that protein foods based on oilseed meals 
and fortified with calcium salts and essen­
tial vitamins could be used as a low cost 
supplement for overcoming the deficiencies 
in poor kaffir corn diets. 

Summary 
(1) Supplementation of a poor Indian 

kaffir corn (surghum vulgare) diet with 
protein foods based on 40 : 40 : 20 blend 
of groundnut. Bengal gram and sesame 
flours and 40 30 : 30 blend of groundnut, 
soya and sesame flours (fortified with 
calcium salts, vitamins A and D, thiamine 
and riboflavin) so as to provide 2.5% extra 
protein in the diet resulted almost in 
doubling the growth rate of rats. The 
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mean weekly growth rates on the different 
diets were as follows : (i) poor kafflr^orn 
diet (PKD), 6.0g; (ii) PKD+proteln food 
I, 12.lg; (iii) PKD+proteinfood M, l l . lg ; 
and (iv) PKD+skim milk powder, 12.6g 
The supplementary value of the protein 
foods 1 and II fortified with 1-lysine and 
dl-methionine to the kaffir con. diet was 
of the same order as the unfortified pro­
tein blends. 

(2) The livers of rats on the control 
poor kaffir corn diet showed a mild degree 
of parenchymal damage of the protein 
deficiency type and mild generalised and 
periportal fatty infiltration. The livers of 
animals receiving the same diet supple­
mented with protein foods or skim milk 
powder were quite normal indicating 
thereby that the supplements when pro­
viding 2.5% extra protein corrected the 
deficiencies of protein and other dietary 
essentials in the diet. 
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