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The 0ld adage "half the breeding goes down the throst®
has merit. The poultry plays a very importsnt part in
converting grains and other products into egps and poultry
meat for the nutritional benefit of mankind. Providing
consumers with food products of superior quhllty as ocoonomically
as possible and at reasonable cost is the chief responsibility
of poultry husbaniry men.

Lepkoveky (1942) hae paid & high tribute to the hen
and her ability to concentrate such an abundance of important
nutrients in the egg. The blologleal value of the ezg i
probably far greater than rspresentsd sinse 1t would be wrong

| to claim that all the valuable nutrients of the szg have been
congidered. Yeasentially, the process represents the subjection

& good diet to treatment whereby the chicken extracts the
most valuable constituents out o the feed and packes 4t into
the egg. _

Fractioally all the carbohydrates of the chioken
feed are lost in the process of conversion to eggs There 33
@ gain in fat, an ege contalning more fat of high baolnaleal
value than the reed. There 1» a 28 per sent recovery of protalsz
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but the protein is of much hisher biologlcal value than the
protein of the feed, the hen having concentrated those
anino aclds in the egg protein. There has,in faoct, been a
gein of protein of superior biologloal value; acoording to
Mitehell se shown in the table below:

Jable 1
Table showing biologieal value of proteins of
human foods ‘
IEIoIosionI! : { ‘
Food fvalue of § Yood { Blological
iprotein | I value of protein
Az i § L5
¥hole egg 04 Whole wheat 87
Mlk 88 Potato a7
Tee white a3 Rolled oats 85
Reef liver 77 Whole corn 80
Beef heart 74 ¥heat flour 82
Beaef round 89 Havy beans(cooked) 39

Data from M.H.Mitehell, The protein values of foods in
g;t::;;:gﬁ‘J.Hala Toon., 191 122-131, 1927,, as quoted

The protein feed atuffs are the most costly group
of feed stuffs used in the poultry rations. They generally
congtitute from 10 to 30 per oent of the ration. frotein
feed stuffe are derived from bYoth plant and animal sourceg.
Care 1s needed in the melection of protein feed atuffs for
poultry rations in orier to secure a sufficlent quantity of

the essential amino aclds for growth and egg production.
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Proteins ares essential to uli plant and animal
1ife as components of the active protoplasm of each living
©ell and 1ts nueleus. In plants the protein ie largely
goncentrated in the actively growing portions, such as laaroa.
and the reproductive portions, such as the seeds. Flants
have the ability to eynthesise thelr own proteine from
relatively simple compounde such as carbon dloxide, water,
nitrates an? eulphates as well ag atmoapheric nitropen.
Plants, thersfore, are the original sources of the proteina.

In animala, protein Aisplays a muoh greater diversity
of function than in plants. For example, protein 1s a primary
constituent of niny atruotural and protective tiseue, such as
bones, ligaments, halr, nalle and ekin, as well ae of the
soft tiapsues which include the organe and musoles. Animals
laek the ability of the plant to synthesiee proteins fron
einple materiales and nnsﬁ depend upon plante or other animals
as a source of Aletary protein. Animale have however, a
remarkable abllity to convert dletary proteins into many
different and speclalised animal proteins.

' Since proteins are being continually used by the
animsl, either to-bulln new tiscues, ae in growth and
reproduetion, or to repalr worn Sissues, & fairly regular
intake of proteins is required, If adequate proteins are
lacking in the dlet, thers is a quiock reduotion or cessation
of growth or a lose of weight and, ultimately, a withirawal
of protein from certaln less vital tissues %o maintain the
funotion of the more vital tissuse as long as poseible.
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Patton (1948) gtatea that the best protein for a
given type of production is one which matohes the amino acid
requirenmente exactly, That is why milk should be & good diet
for a laotating cow, and epgs & good dlet for egg production.

The amino acid requiremente of the chick ave probably
known more completely then those of any otler domestic animal.
A oomparison of the chiok recuiremente with the known supply
of amino scids in the feed atuff protein ghows that only
glyeine, arginine, lysine, methionine, cystine ani tryptophan
need particular attention in practical rations for the chick.
All the other amino aocids ﬁny either be readily synthecised,
or are present in sufficient quantities so that a deficliency
is quite unllkoly. _

The approximate percentage of esgentlal amino acide
required by the starting ohieke and laying hens have been
determined and 1s shown in table 2.



Zable 2
m&; uldsngo:h: mgimmnu of essential |
ng ohieke and laying hens
- -
Egsential amino acid fsmm:ing ohicke i Laying hens
requirsments i(ﬂ of ration) (% of ntiun)
wr \
Arginine 1.7 -
Glyeine 1.0 -
Histidine 0.16 -
Isoleucine 0.8 Qa8
Leucine 1.4 1.0
Lysine 1.0 0.8
Methionine 07 De83
or
Methionine plus e 35 0.28
Cystine 035 D28
Fhenylslanine 1.6 -
| peenl :
Threonine 0.8 -
Tryptophan 0.16 0.186
Valine 0.8 -

Data from Morrison's Peeds and Feeding,1987.

|
So far as laying hen is ooncerned, only pro-luzn;r, !

work has been done. The hen seems to be satisfied with a
greater percentage of cereal protein in her diet. An aotively “
laying hen is conducting an extensive synthesis of hich |
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quality proteins whioh she deposite in the egg,and her
amino aoild requirements are,therefore, more extensive than
those for mere matntenance of her own tissues. The amino aocld
composition of the proteins of the epg 1s not greatly 4ifferent
from the composition of the meat which the bﬁouer or fryer
produces. There ave perhaps three Aifferences in thess poultry
producte.

The first ia that egg protein contalna quite
distinctively more of the sulphur amino acids,methionine
and eystine. This would seem to indlcate that for optimal
production the hen needs & generaus supply of methionine and
eystine. The egg protein contains definitely lese lysine than
muscle protein, and it 1s probable that the hen oan make
petter use than the chick of proteins such as the cersals
and many ollegead proteine which are marginal in lyeine
gontent.

in poultry rations 1% ig fully as important to have
protein of good quality as At is to have a sufflcient amount
of protein.

Table 3 gives the amino acid contents of a normal
egg which will necessarily be the minimum dailly pequirements
(Munks, Robingon,Beach ard Willlams, 1946),
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Table 3

Table ghowing the average amino aclde
composition of one egg

Amino aclds { GQuantity in mg.
Arginine 382
Hietidine 111
Lysine 285
Tryptophan 78
Threonine - 216
Phenylalanine 516
Mathionine : 208
Tyrosine 260
Oystine 32

It g evident that for very good egg production
songliderable quantities of high quality protein must be
provided for the laying hen. The ueual practice ie to feed
a 41et containing 15 to 20 per cent of high quality protein,
of which not less than 20 per cent oomes from sush animal
gources as 1i1quid skim milk,liguid butter milk,Aried skim
Qilk, dried butter milk, meat scrap ar fish meal. The peputed
superiority of animal over vegktable proteins hag been
emphasised for many years. Kempster (1924) veported that when
the protein supplement supplied to laying hens was lingeed
meal, gluten mnal‘or eottonseed meal, the rate of egzg produetion

wag much lower than when the protein eupplement was meat ecrap



- or butter milk,

For a number of years, ecientiets have known that
certain unidentifisd growth factors wers containad in such
animal proteins as liver meal,condensed fish solubles,fieh
meal, meat screp and milk by~products. This same unidentified
faostor was conspisuously absent in vegetable proteins. Thie
unknown constituent wes veferred ag animal protein factor.

Bird (1949) found that this unknown faotor was, in
reslity a zember of the vitemin B complex, namely vitamin Byq.
A Vitamin Byo and the animal protein factor are not sconeldered
one and the ssme. Rather By, 13 a part, though a major part,
of the animal protein faotor. There ie evidence that at least
two different vitamine are ineluded in the constituent
referred ps animl protein faotor and there may be even more.

The neme, animal protein feaotor is oonfusing because
1% au‘ggeet- something of protein nature but sotvually thies is
not the oaee. When we epeak of animal protein factors we are
speaking of vitamine.

The animal protein factor has great practical
application in voultry nutrition. It i1s needed by baby chioks
for survival and early growth, by hens for the production of
hatehable ezgs.

feveral reports appeared betwesn 1937 and 1944,
which indicated that fish meal was probably the best practical
feeding stuff to use in combination with all vegetable Alets
in order to obtain good ohick growth{ Christiansen, Deobold,

Halpin and Hart,1040; Carver and Tvane,1943; Hammond and
Titug,1844).
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~ 4Agp far as layera are concerned it wae observed by
Savage, Turner, Kempster and Hopan (1062) that when hens
are depleted of vitamin By, by giving them an all plant
laying ration, increase in mate of egg production waz not
obtained by adding vitamin By, to the dlet. There was,however,
a consiferable incrense in the hatohsbility of fertile eggs.
There is,however, a considerable body of evidence which shows
that rate of egp proiuetion declinee when the intake of
vitamin 812 by hens is severcly reastricted. The minimum
requirements of vitamin Beo of laying hene in cages is ahout
2.0 mog. per pound of feed. ¥hen hens are on bullt up litter
the requirement is not mors than 0,78 mog. per found of feed
{Petoraen,¥iage, Milne and lampman,1053),

It may be ooroluded that the animsl protein faotor
salone 1s sufficlent supplement for an otherwise adequate, all
Plant protein dlet., ¥Yhere the plant protein is of poor nutritive
value, particularly Aeficlient in euch smino aecids as methionine
and oystine supplementation with animal protein as well as
the animal protain factor iz deslrable.

Thq recent view has been that animal protein supplement
ie not necessary in the dlet for laying hens (Carpenter,
Dugkworth and Ellinger,1884; Davideon and Boyne,1962). It has
been made clear by the worke of Carpenter(1954) that the
dirference in egg production on rationes having protein
eupplement from white-fish meal and ground nut meal can only
be observed when the mation has a oritleal orude protein
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content of 11 per cent. It has been pointed out in the works
done by Carpenter gt al.(1954) that provided there is an
exceps of crude protein, all vegetable ratlon can allow as
good egg production as conventional ration contalning animal
' protein supplements.

¥With the knowledge of the amino acids requirement for
egg production and aeg knowledge of the amino acid composition
of various inexpensive sources of vegetable profteins becomes
avallable 1t will be poscible to substitute proteins in poultry
rations and ensure the most economical feeding of required
amino acids for the highest egg production.

It will not be out of way to mention the nutrient
- reduirements of chlekens before proceeding to the actual

experiments.
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The present problem deals with the study of the
effect of a good all vegetable ration snd a ration
eontaining animal protein in addition on laying hens.

Effort has also been made to study the effect of
double raversal method on subsequent egg production,






