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1'HE importance of maize in the nutrition of farm animals and of human 
beings in this country mak€s full information concerning its nutritive value 
essential. In a recent paper Crawford et al (1942) stressed the paucity of 
our knowledge on the chemical composition of foodstuffs grown under South 
African conditions and reported amongst other things that the protein 
content varied from 8 ·13 to 12 ·13 for the white types and from 9 · 25 to 
10·84 for the yellow types of whole maize seeds. 

The inadequacy of its proteins for growth, that is, its deficiencies m 
certain essential amino-acids, has long been realised. These deficiencies 
were shown to be lysine and tryptophane, and Osborne and Mendel (1914) 
also pointed out that maize proteins were comparatively low in arginine and 
histidine. T.hey suggested that an improvement may result in maize feed~ 
by inereasing the arginine content. Mitchell and Smuts (1932) improved 
the biological value of whole maize by the supplementation with lysine and 
tryptophane, and they concluded from these results that lysine was the 
primary deficiency. 

Various workers have shown that the biological value of maize varies at 
different levels of protein intake. Thus Mitchell et al (1924) found an average 
biological value of 59· 6 for rats fed at 10 per cent. protein level and one of 
72 · 0 at 5 per cent. protein level, indicating a lower biological value when 
the protein level wa~:~ raised. Similarly Boas-Fixsen (1932) using only 3 
rats reported a biological value of 67 for yellow maize. fed at an 8 per cent. 
protein level and one of 84 at a 5 per cent. protein level. Mitchell and Kick 
(1935) fed maize to pigs at an 8 per cent. protein level and found an average 
biological value of 54. 

Yet another factor which may contribute to variations in the biological 
values of maize proteins is suggested by the work of Laporta et al (1937) 
who showed that the proteins of the germ of maize differed from those of the 
rest of the maize seed, a biological value of 60 being obtained for the whole 
seed as compared with one of only 50 when the germ was removed. Mitchell 
and Beadles (1944) recently reported a value of 77 · 6 for the biological value 
of. the germ of maize. 

57 



BIOLOGICAL VALUES OF PROTEINS OF S.A. MAIZE. 

Marais and Smuts (1940) found a biological value o£ 16 £or a specimen 
of whole white maize as against one o£ 61 for a yellow variety. Repetition 
of the test on a second sample o£ white maize yielded an almost identical 
figure for the biological value, viz., 75 (unpublished data). Subsequently 
the writer determined the biological value of a sample of white maize and 
of one of the yellow varieties from new consignments and found values which 
were almost the exact reverse of those reported by Marais and Smuts. These 
findings led to an extension o£ the work to a number of varieties of maize 
which were kindly supplied by the Summer Rainfall Cereal Research Station, 
Kroonstad, Orange Free State, and by the Potchefstroom Agricultural 
College Farm, and resulted in the abandonment of an idea which took form 
at the time of the earlier determinations at this station to the effect that the 
proteins of white maize are necessarily superior to those o£ yellow maize. 

ExPERIMENTAL. 

The biological values o£ the proteins o£ thirteen varieties of maize were 
calculated from data obtained in metabolism studies with male rats of the 
\Vistar strain. The method of experimentation, involving the principle of 
Mitchell (1924), ·was that described by Marais and Smuts (1940). Eleven of 
the samples of maize, with protein contents varying between 10 and 12·2 
per cent., were obtained, as previously stated, from Kroonstad and Potchef
stroom, the remaining two samples, designated M and N, were taken from 
supplies available in bulk for gene:r;al feeding purposes on the station. With 
the exception of one yellow variety ,(sample G.) the percentage utilization of 
-whose proteins was confirmed in a second trial, the biological value o£ the 
proteins of each variety o£ maize was determined once only with six rats. 
'l'he low nitrogen period was conducted, prior to the protein period in the 
case o£ samples M and N, but following the protein period in the case of all 
other samples. 

RESULTS. 

The percentage composition of the experimental rations are given m 
Tables 1 and 2, whilst the essential results of the several trials are detailed 
ill Tables 3 and 4, and summarized in Table 5. The procedure for the 
analysis of variance has been applied to the data. The necessary differences 
for significance between means were found to be 3 · 442 at P = · 05 and 4 · 578 
at P = ·01. The statistical significance of the differences among the mean 
biological values given in Table 5 is indicated in Table 6. 

It will be noted from a study of Table 5 that the average biological 
values of the proteins of the yellow varieties of maize are generally higher 
than those for the white varieties, even if the values obtained for samples 
M and N by running the low nitroo-en period before the protein period, a 
procedure which may result in unduly high biological values [Mitchell and 
Beadles (1937)], are discounted. These results reverse previous impressions 
in regard to the nutritive value o£ the proteins of the two classes o£ maize 
by showing that the white varieties are not necessarily superior to the yellow 
varieties. · · ' 

Marais and Smuts (loc. cit.) thought that variations in the biological 
valu·es of the l?roteins of maize may be due to constitutional differences in 
the protein mmeties. An alternative explanation is suggested by the results 
of Laporta et al. and of Mitchell and Beadles, referred to in the introduction 
to this paper, to the effect that the proteins o£ the germ of the maize seed 
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are better balanced in respect of essential amino acids than are those of the 
rest of the seed. If this be so, then differences in the biological value of the 
proteins of whole seed may simply result from quantitative differences in 
the ratio of embryo to endosperm, inherent in different varieties of maize or 
caused by varying climatic conditions in the course of the development of 
the seeds. Direct experimentation on this particular aspect of the problem 
is indicated. 

SUMMARY. 

1. The biological values of yellow maize and white maize are g1ven 
for some eleven varieties grown under South African (summer . rainfall) 
conditions. 

2. The results indicate that there exists a · significant difference in the 
nutritive value of the proteins of some of these varieties, but that these 
differences are not associated with the colour of the maize. 
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JHOLOGICAL VAL"GES OF PROTEINS OF S.A. MAIZE. 

'L'ABLE 5. 

Percentage Utilization of the Proteins of som.e $ou.th African V m'ieties 
of Maize at about! 8 Per~enta.g'e Protein Lev·el. 

Apparent True Biological Nett 
l:J tilization 

Variety. Digestibility. Digestibility. Value. of Nitrogen (Average). (Average). (Average). (Average). 
-

A. Eksteen (yellow) ................ 83 99 69·9 ± 1·409 69·1 
B. Blits (yellow) ................... 83' 98 69·8 ± 1·745 68·5 
c. Robyn (yellow) .................. 84 98 60·4 ± 1·004 59·4 
D. Hotnot (yellow) ...... : . . .. ' ...... 82 96 61·3 ± 0·839 58·9 
E. Sahara (yellow) ......... . ....... 82 98 59·3 ± 1·146 58·6 
F. Peruvian (yellow) ......... . ...... 86 I 99 58·6 ± 1·338 58·2 
G. Commercial (yellow) ............. 82 i 99 58·6 ± 1·016 58·3 
G l. Commercial (yellow) ........... . . 82 l 100 58·5 ± 1·208 58·3 
H. American Flint (white) ......... .. 81 99 60·4 ± 1·4'37 59·7 
J. An veld (white) ........ ." .......... 83 100 55·5 ± 0·973 55·5 
K. Hickory King (white) ..... . .... ... 81 99 61·0 ± 1·472 60·5 
L. Potchefstroom Pearl (white) ...... 82 99 56·0 ± 0·594 55·7 
M. Unknown (yellow) ....... . ... . . .. 80 98 74·9 ± 1·798 73·3 
N. Unknown (white) ............... . 82 

I 
99 67·4 ± 2·398 66·8 

--·----~----------- --
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