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The marketing of balanced rations in t form of suitably compressed cubes
or pellets has become increasingly popular. Claims are made that the subjection
of feeds to heat treatment in the manufacturing of the cube renders it more
digestible. In addition, the act of chewing cubes is considered to stimulate a
greater flow of saliva as an aid to digestion. The advantages that practical
feeders attribute to the use of cubes are that they are less dusty and that th
is consequently less waste. Where proper mangers are available, however, thers
is no reason why the feeding of a balanced ration in the form of meal shoul
prove wasteful. Whether the feeding of cubes or pellets would be preferred to
meal, therefore, depends on local management facilities.

Cubes should not be too hard or too soft. Apart from the pressure us
in cubing the correct fibre content and the addition of a small percentage
molasses are considered important as “ binding ” aids. Heat treatment of 1
molasses is essential in order to impregnate the cube. The temperature varies;
some manufacturers employ mild heat, while others bring the molasses practically
to boiling point.

In recent years many workers have given attention to the testing of proteins
that have been subjected to heat in processing, especially in dehydration. Hayward
(1936}, Johnson (1939), Myburgh (1944), and Mitchell (1945), amongst others,
found that mild heat treatment improved the proteins of soyabean, Achyara
et al. (1942) maintained that a temperature of 132 to 136° C. improved the
proteins of legumes and also those of some cereals.

On the contrary, other workers have shown that heat application may result
in reduction of the protein digestibility and lowering of the biological value.
Fairbanks (1935) showed that the “roller process” in milk dehydration resulted
in a reduction of the efficiency of the proteins of milk. Chick et al. (1935) noted
that whilst heating casein at 112 to 115° C. for 72 hours had no detriment
effect on the biological value of the protein, a temperature of 150° C. for 66 hours
decreased the biological value from 64 to 44 (at 5 per cent. protein level in the
diet), and reduced the digestibility from 93 to 73 per cent,

Henry (1947) maintained that ““ spray heating ” of milk at a mild temperature
of 190° F. (about 88° C.) did not cause deterioration of the protein and was
comparable to milk dried at 160° F. (about 71° C.).
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Furthermore, Greaves et al. (1938) found that lysine was the first heat-labile

amino acid in the protein of casein at a temperature of 1 1° C. and that histidine

1s the second; cystine, tyrosine and tryptophane were unaffected by this
temperature.

Cereal proteins were also damaged by heat application, according to Morgan
(1931). A temperature of 200° C. for 45 minutes lowered the biological values
of wheat and wheat gluten, but the digestibilities were only slightly affected. The
same worker (Morgan, 1934) showed that a temperature of 85° C. for 7 minutes
caused a slight lowering of the biological value of meat proteins.

Mitchell er al. (1945) concluded from their work on heat treated proteins that
drastic heat application as generally used in commercial extraction of oil-bearing
seeds may result in the destruction of heat-labile nutrients, such as the proteins.
On the other hand, mild heat application for short periods had no detrimental
effect. or improved the proteins; for instance a temperature of 75¢ C. in the case
of cocoanut.

It is evident, therefore, that in the presence of heat a danger of protein
deterioration does exist and may be marked in certain products.

The present report deals with the influence of mild heat processing on the
gestibility and biological values of the proteins of two South African feedstuffs,

EXPERIMENTAL.

A firm of stock feed manufacturers kindly provided the feedstuffs used in
this study. These consisted of a dairy meal and a fattening meal, together with
cubes processed from the respective meals at a temperature not exceeding 80° C.,
cane molasses being used as a binder. The gross composition of the meals and
cubes were as set out in Table 1.

TaBLE 1.

The Composition of the Meals and the Cubes
(in parts by weight).

Fattening | Fattening

- Dairy } Dairy
Ingredients. Meal | Cubes. Meal. ' Cubes.
| |
_ , - ‘_ —_—
aize Meal..............cooooii. ‘ 45 45 135 135
crushed OQats... . ... a.L. 10 10 10 10
Peanut Cake Meal.................... 17-5 17-5 17-5 17-5
Linseed Cake Meal.................... \ 2-5 ! 25 25 2-5
Decorticated Cottonseed Cake Meal..... 2-5 2-5 2-5 2-5
Wheatbran........................... I 2-5 [ 2-5 2-5 2-5
Palm Kernel Cake Meal. . ... .. ... { 25 25 25 25
Lucerne Meal........................ 2-5 ! 2-5 | 25 2-5
Gluten Meal. .........ooooo 3-0 ‘ 30 | 30 3-0
Calcium Carbonate. .................. 0-5 0-5 ‘ 0-5 0-5
Salt. ... ‘ 05 i 0-5 Q-5 0-5
Bone Meal........................... 1-0 1-0 1-0 ‘ 1-0
Molasses.........coiveininiin... 0 ’ 10-0 ‘ 10-0
|
TOTAL. .o 900 | 1000 1800 | tenn
|
cent 571 W \ 186 | 7.6 1152 | 15-5
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SUMMARY.

Employing an improved nitrogen balance method the influence of mild he
treatment on the digestibility and biological value of a mixure of plant protei
as been determined.

The heat treatment resulted in a small though significant improvement in
the digestibility of the proteins. Protein quality was, however, not affected.
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