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INPRODUCTIIGQN

The world today is facing a great food shortage due
to population explosicn. With the general food shortage, the
problem of supply of high quality protein in human and animal
diet is getting all the more acute which 1s evident from clini-

cal cases of Kwashiorkor in developing cowntries due to shortage
of protein in the infant diet.

Protein, an essential nutrient of human food, is
mostly provided from the animal and vegetable sources in the
diet. ©So far as the quality of protein is concerned, animal
protein is considered to be of better quality than the vegetable
protein., Apart from other consideration such as utilisation and
digestibility of proteins, the amino acid composition is one
criterion which makes animal protein superior to vegetable pro-
tein. In view of the present shortage of animal proteins, much
emphasis need be given for the production of good quality animal
proteins and therein.lies the importance of animai industry in

meeting food supply.

Among the animal products egg is one of the best
source of protein avalilable for human consumption. Apart from

many other nutrients, it contains all the essential amino acids

in proper proportion.

Higginson (1863) had out lines the importance of egg

e — e |

in the following words - "I think if required on pain of death
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Jformation of one or more types of proteins would be affected and

}the final protein produced might decrease, This may be reflected

- 2 -

to name instantly the most perfect thing in the universe, I
should risk my fate on a bird's egg". Egg proteins are unogues-
tionably superior to those of cereals (Osborne and Mendel,1913,
19153 Mitchell and Carman, 19243 Murlin et a2l., 1938). The high
biological value of egg proteins, makes the egg an important

food for man and certain animals. Lhe importance of egg seems

et —— e

to be due to the great efficiency with which the hens can con-
vert low gquality proteins in their diet to essentially high qua-
1ity protein in its eggs. The biological efficiency of the hen i

in transforming raw food materials into an egg has been calcula-
ted to be about 54 per cent, that is, it is equivalent to the
efficiency of the cow in produeing milk (Brody et al., 1938),
However, this efficiency of conversion is élso expected to vary
on the number of eggs laid. Lne ancesturs of domesiic hen pro-
duced 20-30 eggs a year as against the modern hen which is expe-

cted to produce approximately 300 eggs per annum.

The egg contains a number of ﬁell characterised pro-
teins. The yolk contains two proteins ovovitellin and ovolive-
tin, the former being specifically rich in glutamic acid,leuvcine,
arginine and lysine content. The egz white contains ovalbumin,
ovoglobulin, ovomucin and ovomucoid. Uvokeratin is present in
the cell membrane. All these proteins differ in their amino
acid makeup. ' Un the reverse, the biosynthesis of individual
proteins, apart from other factors would depend upon amino acid

supply. If the amino acid supply is less than the requirements,




RAJENDRA AGRICULTURAL UNIVERSITY, M. Sc. (A. H.) THESIS,

studies difficult, Apart from this experimental results are

| their supply in the diet.

T S

in smaller egg size, egg weight or on total number of eggs pro-
duced.

In addition, different proteins present in the egg
have different biological function in a developing chick embryo

Which derives all its amino acid requirement for growth and
development from the egg proteins themselves, All types of pro—l
teins present in egg are not utilised at the same rate in embry-
onic development of chick. Thus the total quality and relative |
proportion of different kinds of proteins present in the egg has
to play a great role in the development of chick embryo. Some
of the amino acids present in the egg proteins are utilised asg
such into construction of body cells, some others might be con-
verted into carbohydrates while the rest may be deaminated, If
any protein is deficient in the egg as a result of defective
amino acid supply during their formation, this would not only
tell upon the egg size, quality and total egg production but is

also expected to affect the development of chieck embryo.,

Experimental evidences are not sufficient to speak
about the effect of deficient supply of amino acid in the diet
on the total formation of individual egg proteins. <lhis might
be because the amino acid from body pool of the hen is also

utilised for formation of individual proteins and makes such

very scarce about the concentration of free amino acids (those

not bound in the form of proteins) in the egg as influenced by
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Early studies by Gerber and Carr (1930) sugzested
that the distribution of Nitrogen in the pigeon's egg can be
altered by the diet. On the other hand McParlane et al.(1930), ||
Calvery and Iitus (1934) found no difference in the amino acid
composition of the proteins of the egg as affeétad by different
protein supplements in the feed. In such experiments, it is
possible that although mo difference in the amino acid makeup
of difrerent proteins were observed as a result of alteration of
protein sources in the diet, the overall amino acid produection
in terms of total egg produced may get altered and the concentra-

tion of free amino acid in the egg may also vary,

Any statement about the protein requirement or the
requirement of amino acids for the layers is expecsed to ensurse ?
a proper amino acid balance in the diet. Deficiency of single i
amino acid may result in poor egg production or reduced egg
size. Evidently, this inveolves consideration of total amino
acid production in the eggs. This may be one valid reason why
certain amino acids for e.g. Leucine, Isoleucine, Phenylalanine |

and 'valine requirements of layers differ from those of starting

chicks as would be evident from tharfollowing table:

TABLE - 1

Amino acid requirement of chicks and laying hens.

Amino acid EStartin chicks (Laving hen
Per cent of pro=- ‘fer ognf o;
tein, rotein
1 1 e .

Arginine. 6.0 6.0




w

H.) THE

-~

vi. 9¢. (A,

RAJENDRA AGRICULTURAL UNIVERSITY M

WShaw and Nightall (1955) have observed that fish meal supplemen-

s e &

TABLE - 1 cont'd.

o IR = g7
Lysine, 5.5 5.0
Methionine, 2.0 2.0
Cystine, _ 1.8 1.6
Iryptophan, 1.0 1.0
Glyeine 5.0 -
Histidine 2.0 1.9
Leueine, 7.0 Te5
Isoleucine, 3.8 5.0
Phenylalanine, 3.5 4.4
Tyrosine, 3.0 2.0
Threonine 3.5 3.5
Valine 4.3 5.0

(Quoted from Poultry Production by Card and Nesheim

(1971), p. 232),

Similar considerations have held animal proteins in
the diet of layers to be superior to proteins obtained from vege-
table sources. But experimental results obtained so far are not
| convergenf. Thus, Romanoff (1926) and others have compared the
efficiency of animal proteins sources for egg production such
' as meat scrap, fishmeal, tankage and milk pruducts in the hens
diet to that of vegetable protein sources such as cotton seed

meal, soyabean oil meal, peanut meal etc. and have found the

animal protein sources to be more effective. Gordon et al.(1954)

!

l e e - e A ————
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ted rations are better to all vegetable mash in respect of better

capability for €g8g production,

Apart from total egg production, certain workersg have
also found the egg weight and hatchability to be supérior on

animal protein supplemented rations (Znaniecka ang Gorska,1954), ||

Yn the contrary, Vogt (1968), Bonomi and Bianchi (1971) have

8tated that vegetable proteins are not inferior to ahimal Pro=-

||increase egg production (Gordon et al., 19%4) but the supplemen=-

|tation of Vitamin B,, and biomycin both, were as good as the

teins 1f they are supplied in poultry feed for egg productfcn,
body weight and feed efficiency, |

With increasing demands of animal proteins for human

consumption, studies were undertaken by several workers to find
out if vegetable proteins could in any way be used in the poul-
try diet so as to cause comparable or better egg production,
growth, meat production and efficiency of food conversion than
the hen getting animal proteins in their ration. Several para-
meters of egg production and its quality were studied by various
workers and the results obtained do not present unanimousg opini-:
on. Thus, the egg production was found to be improved by add#ng
difficient amino acids like methionine and lysine to the vegeta-
ble proteins and it was concludedlthat the fish meal is not
necessary, when methionine and lysine were added to the diet for
egg production (Davidson and Boyne, 1962). The supplementation
of Vitamin 312 and penieillin to the vegetable ration did not

animal protein supplementeé rations (Maslieva, 1959). Zhe suppl-
ementation of Vitamin glz,ﬁlyslna,umgthionina.to reaegﬁgggmmh_A“__
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 83ve growth rate similar to that obtained on diet containing
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Optimum supply as per recommendation of the United States Nationd

al Research Couneil, 1954 to an all vegetable ration for chicken

animal protein (Lansbury ana Dow, 1962).

However, experimental results regarding the influence

|
of protein in the diet of layers from vegetable source as com-

pared to those from animal sources on the total amino acid con-

centration or production in the egg are very limited,

With this objective in view 1%t was considered desira-
ble to investigate whether vegetable proteins e.g. Groundnut
cake could have tne similar effect on amino acid production in

the egg as the animal protein supplied in the form of fish meal,

3 % 96 % #
#*4%%
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The body has an ability to manufacture its own supply
of amino acids., It can produce some, but for others it has to

depend upon the food which is taken by the animal,

lhe field of protein and amino acid nutrition is very
vast and all aspects are not possible to take up. Therefore the

review of literatures have been limited to the following aspects

only.

(1) Essential and non-essential amino seids,
(2) Nutritive value of animal proteins.

(3) Nutritive value of vegetable proteins.

|| from other constituents of the diet at a rate adequate for nutri-

RAJENDRA AGRIC

| acids", and those which can not be synthesised but must be pre- |

(4) Amino acid requirement for different species.
(5) Nutritive value of the egg.
(6) The amino acid and paper chromatography.

ESSENTIAL AND NON-ESSENITAL AMINO ACIDE:

The amino acid which can be synthesised by the body

tional demand are called "nun-essential or dispensable amino

sent in the diet are called "essential or indispensable amino
acids".

Mulder (1844) worked on protein and reported that all

the proteins are similar,
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Rubner (1897) recognised that some proteins were

i
% superior in their nutritive value while other were inferior,
| Henderson and Dean (1903) and Osborne (1907) showed
E that protein nutrition was essentially amino acid nutrition.

! The essential amino acids like tryptophane (Willcock
and Hopkins, 1906-1907), lysine (Osborne and Mendel, 1914),

|

'2? histidine (Ackroyd and Hopkins, 1916 and Rose and Cox, 1924)
i
|

Were only investigated upto 1930,

McCoy et al. (1935-1936) and Mayer and Rose (1936)

discovered another amino acid and named as threonine, by giving

proteins.

Patton (1946) stated that the best protein for given

ments exactly.

Rose gt al. (1948) found that out of nineteen or

e i e i e

twenty amino acids, only ten were necessary for the growth of
the rat. They were leucine, isoleucine, valine, methionine,
threonine, phenylalanine, lysine, tryptophane, histidine and

arginine.

Almquist (1951) observed that the analysis of body

tissue showed the presence of practically all of the dispensable
| amino acids to the extent of 40 per cent or more of tissuve pro-
| tein. inus an emphasis, that the "dispensable" amino acids were

physiologically indispensable to the formation of the characteri

f
}
{
]

e e e

the diet containing mixtures of purified amino acids in place of||

diet of production was one which matches the amino acid require-|

_stio proteins of the animal. . . .
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which were essential in the diet represented compounds whose

White et al. (1950) explained the term "essential”

and "non-essential” related only to dietary reauirements and had
no meaning with respect to the relative importance which the

amino acids might have been in metabolism. <Lhose amino acids

carbon skeleton could not be readily synthesised by the body.

Owings and Balloun (1961) showed the effects of pro-

tein sources and amino acid supplementation on the intestinal
microflora and plasma amino acid of the chicks. He found that
When arginine was added to the diets with casein as a source of
protein, there was increase in weight gain and improved effici-
ency of feed utilisation. Lysine also improved in weigat gain,.
The presence of 1.8 per cent arginine with the casein diet did
not have any effect in the concentration of arginine in blood,
there were changes in another amino acids. It was suggesied
that arginine affected the absorption of the amino acids and .
enabled the chick to utilise them more completely., When lysine
was added to the diet, there was increase in blood. It was
suggested that either one or both amino acids added to the diet,

generally increased microbial count.

Holmes et 2l. (1963) studied the amino acid composi-
tion of broilers in relation to the dietary amino acid require-
ment., They fed a dlet with 25 per cent protein and 1370 Koal
metabolisable energy t6 the chicks from day old for 10 weeks and
killed at 1 day, 2, 6 and 10 weeks age, gutted and analysed the

carcass. He found the composition of the carcasses were consia-

nts, with the only variation that seemed to be due to increased
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contribution of feather protein. Unly for glyecine there was

more than 47 per cent of intake retained,

March and Biely (1963) showed the effect of amino

 @cids on the egg size of the hen. He found that the lysine and

- methionine increased the egg size but glycine reduced the size

of the eggs. [he diet with all three amino acids gave a mean

egg weight lower than did the unsupplemented diet. TIhe albumin
content of the eggs laid by the pullets given lysine and methio-
nine was higher than that of unsupplemented diet. It was concle
uded that amino acid balance rather the protein level was the

limiting factor.

Deaton and Quisenberry (1965) showed the effect of
amino acid supplementation on low protein diet. Supplementation
of amino acids to maize diet with 14 per cent proiein had no
effect, but body weignt of the pullet was significantly greater
with amino acids supplementation with sorghum than when extra
amino acid was not given. There was no effect in egg quality,
egg production and efficiency of feed utilisation. The birds
given 16 per cent protein had higher egg production and better
feed efficiency than any other groups.

Herold (1965) found that supplementation of DI-
methionine, L-lysine in the diet of laying hens increased egg
production and reduction in feed intake per unit egg production,

There was an improvement in the hatchability and viability of

chicks.

Bray and Kelly (1966) found a good correlation betwecﬁw
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the free lysine content of the yolks and lysine in the dlet
throughout the range studied.

Kirkpatrick and Fulton (1967) studied the effect of
methionine and choline supplementation in the diet of the laying -
hens. He found that the diet with least methionine and most

choline gave the best total number of eggs and efficiency of

utilisation of feed. There was little effect on egg weight,
intake of feed or mortality.

Milton (1967) suggested that imbalance of amino acids|

have great effect on egg production.

Eassary and Ritchary (1968) has given the following

essential amino acids composition in various animal food.

TABLE - 2,

Table showing the amino acid composition of
various animal food,

Amino acids, {TurkeylChucken] Beef J Pork § Milk Y Egg

1 2 3 Z B A /i
Arginine, 6.6 6.7 6.4 6.7 4.3 6.2
Cystine. 1.0 1.8 1.3 0.9 1.0 2.4
Histidine, 3.0 2.0 3.3 2.6 2.6 2.1
Isoleucine. 5.0 4.1 5.2 3.8 B.S 8,0
Leucine. 7.6 6.6 T.8 6508 1158 42072
Lysine. 9.0 7.5 8.6 B0 - T8 - Va2
Methionine 2,6 1.8 2.7 1.7 3.4 4.1

|| Phenylalanine. 3.7 4.0 3.9 B0 847 4.9

| Threonine 4.0 4.0 4.5 306 4.5 4.9

e e —
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TABLE - 2 cont'd. |

pullets than having deficient in essential amino acids.

1 I S g i
Iryptophane, 0.9 0.8 Jr B e | S P
Tyrosine. 1.5 2,5 3.0 2.5 8.3 4.5
Valine. 51 6.7 5.1 5.5 8.4 7.3

Mitoku et al. (1970) svudied the effect of amino.acid!,

supplementation to the low protein diet. He fed four groups of !
birds having 16 per cent, 11 per cent alone and 11 per cent withf
essential amino acids and 4th extra essential‘and non-essential ;
amino acids 1.5 to 2 times more than the amounts of Wational l
Research Council. He observed that the egg production was low |
on the diet with 11 per cent protein alone, but with twice the
allowance of the essential amino acids added, it was as good as
control diet and with 1.5 times only 5 per cent less production {
than on control diet. Performance on the diet with 1.5 times
the allowance was not improved by adding more methionine or
lysine, glutamic acid, aspartic acid, proline or serine, but the
diet supplemented with six non-essential amino acids (glutamic
acid, aspartic acid, proline, alanine, serine and tyrosine), to

give the same ratio as in the control diet, was as good as the
control one,

Rous et al. (1971) observed that the diet containing

all the essential amino acids have greater weight gain in youngepr







