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INTRODUCTION. 

THE demand for animal feeds has increased so rapidly during the past few 
years, due mainly .to greater improved markets for agricultural products, that 
an acute shortage of most feeding stuffs has arisen. In an attempt to meet 
this shortage uncommon feeds of doubtful value, which, during years of 
plenty are often wasted, have played an increasingly important part in the 
daily menu of farm stock. The use of these feeds has apparently come to stay 
and more information on their feeding value, availability and so forth, is 
strongly indicated. 

The experiments undertaken are intended to collect data on some less 
generally accepted animal feeds such as acorps, fruit waste, grape seeds, 
camelthorn pods (Acacia giraffae) and the like, as well as on their supple
mentary value in rations. The present article deals with camelthorn pods 
and grape seeds. · 

ExPERIMENTAL. 

Using rats of the Wistar Strain reared at this Institute, metabolism 
data were obtained for rations fed at about 8 per cent. level of protein. One 
set of data, with six rats, was collected for each ration, except where other-
wise mentioned. -

The method was that of Mitchell (1924), as outlined and described m 
detail by Marais and Smuts (1940). 

The following were the rations (see Table 2) for which biological values 
were calculated :-

1. Yellow Maize Seed only as a source of protein. 
2. Yellow Maize Seed plus Camelthorn pods in the ratio of 1 : 1. Tht 

fibre content was about 10 per cent. 
For confirmatory purposes, another set of biological value!> 

was calculated from data obtained in a second metabolism test 
using the same ration. 
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3. Yellow Maize Seed plus Camelthorn pods in the ratio of 3 parts 
of the former to 1 part of the latter, in order to reduce the fibre 
content of the ration. 

4. Yellow Maize Seed plus Grape Seeds in the same ratio as (3) to have 
a low fibre content, and to compare the results obtained with that 
ration. · 

'fhe metabolism data are given in the tables and a summary of the main 
points o£ interest are to he found in Table 7. 

RESULTS. 

The av-erage biological values of the mixed proteins of yellow maize seed 
and camelthorn pods show that · the protein of the camelthorn pod did not 
improve the nutritive value of the yellow maize protein in the case where the 
proportions of each were equalized in the ration. The average biological 
value dropped from 58·6 per cent. for the maize to 47·6 per cent. and 50·3 
per cent. for the mixture in the two sets of tests. 

Furthermore, the true dige$tibility of the maize protein was markedly 
decreased from 99 per cent. for the maize protein to 42 · 4 per cent. due to the 
high fibre content of the mixture, namely 10 per cent. 

When the yellow maize seed was increased in the mixture so as to give a 
proportion of 3 parts of maize to 1 part o£ the pods, the average biological 
value was slightly higher than that of the maize protein, namely 62·4 per 
cent; as compared with 58· 6 per cent. However, when comparing the true 
digestibility we find an average value of only G5 · 7 per cent. as compared 
with nearly 100 for the maize. · 

When comparing the nutritive value of the maize protein with that of 
the mixture (ratio 3 to 1), with the biological values as indices, the conclusion 
to he drawn, is that a slight improvement had resulted, apart from any other 
consideration. In reality, the addition of the pods had resulted in poorer 
digestible feed and as a result a lowered nett utilization o£ the nitrogen, 
namely only 41 .per cent. in the case of the mixtur-e compared with 58· 3 per 

. cent. in the case of maize. This fact again indicates that the " nett utiliza
tion " of the nitrogen is a safer value to use in judging the ·nutritive value of 
feeds, where the digestibility is affected by the inclusion of roughages in 
rations. This " nett utilization " in the case of maize means that for every 
100 grams of the maize protein (or nitrogen), 99 grams are actually digested, 
and of this quantity 58·6 grams are utilized-a nett utilization of 58·~ grams. 

For the mixture (ratio 3 to 1) only 65 · 7 grams. were actually digested, 
at;td of this quantity only 41 grams nett were eventually utilized . . 

:From the above, the conclusion arrived at is that the pods did not 
improve or supplement the maize. However, it is to he seen whether the 
pods have any beneficial effect when fed to ruminants. A further set of tests 
are to he carried out with sheep as experimental animals and the results will 
be given .at a later stage . 

. Comparing the mixture of maize seeds and grape seed& with that of 
maize seed alone, we again find a higher biological value, namely 64 ·4 for 
the mixture as compared with 58· 6 for the maize. 'l'he true digestibilities, 
however, are 80 per cent. for the former and 99 per cent. for the latter, 
yielding a nett utilization of 51·5 per cent. for the mixture and 58·3 per 
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cent. for the maize. We conclude that the mixture of maize and grape seeds 
was inferior to maize alone; the grape seed protein was, however, superior 
to the camelthorn pod protein, when fed in the ratio of 3 parts maize to 1 
part of these proteins, as can be deduced from the!r nett utilization. 

These substitutes when fed to rats, under these conditions, did not 
improve the maize protein or supplement it, because of their poo:r 
digestibilities. 

su~I\[AUY AND CoNCl~USTONS. 

1. I<'eeding camelthorn pods (13 per cent. crude protein) with maize to 1 

I'ats does not improve the nutritive value of the maize proteins. ·when the 
camelthorn pods are mixed with maize seed in the proportion 1 to 3, the 
biological value is slightly higher than that of the maize alone, but due to 
a lower true digestibility, the nett percentage utilization of the nitrogen in 
the mixture was decidedly lower .. 

2: Again, a mixture of grape seeds and maize seeds in the proportion of 
1 to 3, yielded a higher biological value than the maize alone, but _here also 
a lower true digestibility of the mixture resulted in a lower nett utilization 
of the nitrogen. 

3. In these cases the biological value as an index of the nutritive .value 
of the proteins, without considering the digestibilities, . gives a somewhat 
misleading r-esult. The nett utilization, calculated from both the biological 
value and the true digestibility yield a more accurate result and give& a 
better reflection of the nutritive value of the proteins. 

4. The mixture of grape seeds and maize seeds -proved to be superior to 
the mixture of camelthorn pods and maize seeds. . 
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TABLE 1. 

Percentage Composition of Feeds. 

Calculated on dry basis : 

Feed. J . - I Crude I I Mmsture. Protein. Crude I 
Fibre. Ash. 

I 

Yellow maize seed .......... ·10·00 9·00 2·10 1·70 

Camel thorn pods ... . ....... 7·45 12·97 28·00 4·78 

Grape seeds ............. . .. 6·99 . , 9·24 36·80 4·16 
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Ether 
Sol. Ext. 

4·10 

1·81 

11·90 

N-free 
Extr. 

73·10 

44 ·99 

30·91 
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THE NUTRITIVE VALUE OF MIXED PROTE INS. 

TABLE 7. 

Avera:ge Biological Values, etc . 

' 
Apparent True Biological Nett N · Ration. Digesti- Digesti-

bility. . bility . Value. U tiliza tio~. 

L Yellow maize seeq .. . ................. 82 99 58·6 ± 1 · 016 58·3 

2. Yellow maize seed (above) plus Camel-
thorn pods (1: 1) (Crude Fibre ± 10 per 
cent) .. .. .. ... .... .. . ................. 25 42·4 47 · 6 ± 2· 358 20·1 

3. Yello"w maize seed (above) plus Camel-
thorn pods (1: 1); same as 2 .......... 26 · 3 42·2 50·3 ± 1·293 21· 3 

4. Yell ow maize seed, plus Camelthorn pods 
(3: 1) (Crude Fibre ± 7 per cent.) ..... 47·1 65·7 62 ·4 ± 1·594 41·0 

5. Yellow maize. seed, plus grape seeds (3: 1) 61 80 64·4 ± 1·5011 51·5 
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