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THE value of cereals in human anu animal nutrition is fully recog­
nizeu and appreciated. In fad it has become a regular and 
prominent portion of the daily dietaries of m an and an inseparable 
portion in the balanced rations of stoc·k. 

Similarly its by-produ<.:ts han• through yea rs of experienee 
attained an increasing popularity in the nutrition of farm animals. 
Late,ly the Yalue of " ·beaten 1ran as a 1wtural means of stimulating 
veristalsis in human beings has been recorded . Although these 
products as a group are not h igh in protein and therefore generally 
regarued as energy producing nutrients, t hey n eYertheless contribute 
a fair quantity of protein to the daily aggregate of protein intake 
of both man and stock. It is eonsequently of importance that a 
detailed knoTI"ledge about th e con stitution and availability of th e 
proteins container] in cereals anrl their by-products should be available, 
in order to assess their true nutritional value and to supplemen t in 
a practical way th e indi spensabl E> amino acic1s " ·h ich may be de:ficien t. 
For thi s reason t he above cer eal s and by-products were investigated 
by m eans of the Thomas-Mitch ell nitrogen balance method for the 
estimation of th e ir H'spective biological ,-alues. 

In determinations on the biological Yalues of vroteins at different 
levels of protein intakE' Mjt('h ell (1924) obtained values of 79 and 
65 for oats at 5 and 10 per cen t . protein levels. Smuts and Malan 
(1938) determined the biological value for rolled breakfast oats at 
8 per cent. l evel as being 84 , which is very near t he value of 83 for 
pre-cooked oatmeal as determiner] by ~furlin anu :Mattill (1938) . 
In a comparison between barley an d oats Osborne and Mendel (1920) 
could not assign any difference in the nutritive Yalue hetTI"een t h e two 
proteins . K either oats nor barley can meet the growth requiremen ts 
<l.ccording to Steenbock and Gross (1918). Similar are th e results 
of Hughes (1937) namely that barley as t he only sou rce of protein 
in the ration of pigs a llows only slow growth, with a high food 
intake per uni t bodyweigbt increase. For wheathran and barley 
Gaucher and Popov (1936) determined the biological values 82 and 
G2 respectiYely. Th e proteins of bran and of the embryo are superior 
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to that Df the endosperm according to Johns and I<'inks (1920), 
Osbome aud ~1endel (1919) and Boas Fixsen and Jackson (1932). A 
rather low biological value of 57 has. lJeen determined by Klein and 
co-workers (192o) for wheatbran, whilst 'Wan (1935) determined ti•e 
much higher value of 72. Excellent growth and reproduction were 
observed on rats with treated and untreated wheatbran. 

ExPERIMENTAL. 

In principle the method described by :Mitchell (1924) has been 
adopted. Male rats of 100-150 grams were used. It was found that 
the larger rats. gave less trouble as regards food consumption and 
thereby the danger of any tissue breakdown that may he caused by 
insufficient energy intake was greatly minimised. Only one biological 
value was determined on a series of six rats.. The nitrogen low period 
was conducted either prior to m after the protein periods. Six to 
seven day periods were allowed on a nitrogen low ration to estaulish 
constant nitrogen excretion. For the protein per iods at least 10 days 
were allowed. The collection periods were of seven days' duration . 
The urine was collected in acid and the daily faeces digested by the 
Kjeldahl method. To distinguish between faeces of the prelimi nary 
periods and collection periods Fe2 (l3 was used as u marker. At the 
end of the collection period the week's digests of faeces were made up 
to volume and aliquots distilled for nitrogen determination. Tl1e 
urine collected over the period was made up to a known volume and 
aliquots digested for nitr<Jgen determination. The rations were made 
up so as to contain approximately 8 per cent. protein. The composition 
of the ratiDns are giYen in Table 1. All the rations were analysed 
for nitrogen . To prevent deteri<Jration the rations were kept in an 
ice chest. 

RESULTS. 

The nitrogen metabolism data us well as the calculations of the 
bioloQ'ical values are given in Table II. The standardizing periods 
on the nitrogen low ration preceded the protein periods in the cases 
of oats ancl barley and followed the protein periods directly again 
in the cases of wheatbran and pollard. 

As can be seen from these results tl1e biological values for oats, 
barley, wheatbran and pollard are 83 ±2·04, 77 ± 1·98, 74 ±2·82 
and 84 ± 1· 66 respectively. These biological values differ only 
sli~htly from the figures expressing the percentage utilizable protein 
which are 79 ± 2 · 73, G8 -f: 2 ·52, 72 ± 2 · 82 and 83 ± 1 · 44 for oats , 
barley, wheatbran and pollard respectively. These small differences 
are due to the high digestihilities of the proteins. The digestibilities 
as determined are 95 ± 1 ·25, 89 ± 1·51, 98 ± 1 ·44 anc199 ±0 ·82 for 
oats, barley, wheatbran and pollard respectively. 

It is obvious from these results that these proteins are fairly 
well balanred and that they differ only slightly in their nutritive 
value; barley being the poorest and pollard the best. The explanation 
for the fact that pollard is better than wheatbran must be sought 
in the supplementary effect of tbe endosperm and epidermis. of the 
wheat kernel, as pollard contains a higher percentage endosperm 
than wheatbran. 
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SUMMARY. 

The biological n lues and digestibilitie8 of the proteins of whole 
oats seed, unpearled barley, wheatbran and pollard have been 
Jetennined and a figure expressing the percentage utilizable protein 
calculated. 

TABLE 1. 

Percenta.qe Compositions of Rations. 

Ingredients. [ S ~Low. 
Oats Ruley. 'Wheat 

I Pollard. Heed. Bran. 

Whole oats seed 69·6 
Whole barley .. 82·5 
Wheat britn . ..... ... .... .. .. 69·6 
Pollard. +5 · ,) 
Butterfat( 1 ) . . . ... .. . . . . .. . . 8·0 8·0 8·0 8·0 8 ·0 
Cod liver oi l .. . .. .. . . ...... 2·0 2·0 2·0 2·0 2·0 
Sucrose. • ••••••• • •• • 0 0 . 10·0 10·0 

·I 
2·5 10·0 10·0 

Harris yeast( 2 ) ..••..••...•.• 2·0 2·0 2 ·0 2·0 2 · 0 
Salt mixture(") . .... .. . . . . . . 2·0 2·0 2 · 0 2·0 2 · 0 
Whole egg(') .... .... .. ... . . 3·8 
NaCl.. • • • • • • • • • • • • • • • • • 0 • • • 1·0 1·0 1·0 1·0 1 ·0 
Agar .. . ............ 2·0 
Starch ( dextrinized). 69·2 5·+ 5·-i 29 ·.5 

TOTAL .... 100·0 JOO·O 100·0 100·0 100·0 

PERCENTAGE N. 0·64 l· -!6 l· 59 1·56 1· 58 

( 1 ) The butter fat has been filtered through a course filter paper t o remove casein. 
( 2 ) Vitamin B. prepamtion prepared by " The Harris Laboratories". Cuckahoe, New 

York. 
(") A new salt mixture described by Hubbcl, H .. :'lfendel, .r. H. a nd \\"akeman . .A. J. 

(1937), J. Nutr. Vol. 14, pp. 273- 285. 
( 4 ) The whole egg has been dried on a waterbath and cxtradecl with ether. 
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