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ACRUCTICL

"Vitoming are organic compoundg which avre required
for the nommel growth and maintainence of 1ife of animel
ineluding man, who 88 @ rule are unable to synthesise these
eoampounds by anebolic processes thot are independent of
environment other thon air end which emmpounds are effective
in emell amounts, do not furnish energy and sre not utilised
ag bullding unite for the amnm of the organism, but are
esgentiol for the transformation of enevgy ond for the
regulation of the metabolien of etructural undtes”

The obove definition of Vitaming given by Rosenberg
(1942) closely differentiates & group of materiels from all
other food constituents required by animels ineluding man.

In syotemotising the knowledge of the nutritionnl
elements other than carbehydrates, fat, proteins, minerels
and water, Funk (1912) ealled this new clags of compounds
"Vitomine#s & tomm which was later changed to "Vitaming",

A gensvally recognised Vitemin ia ome that hes
been proved an essential dietary constituent for one or more
specien, Some Vitaming eve metsbolic egsentisls but not
dietary ecsentials for certanin species becauss they con be
synthesised readily fram other foods or metabolie constituenta.
Thug while Vitamin C hag besh proved o metsbolic essentinl
for many epeciecy it is & Aletery essentisl only in eage of
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many guinea pig end monkeys because other enimals are able to
Provide their needs through synthepsis.

All gnimels require o dletary source of Vitemin As
The most important socurees of Vitamdn A 4n poultry are alfalfs
deaf meal, Dergeen leaf meal, eilage and greens.

Caxrpots; Cabbage and spinach are especially rdeh in
esrotenss end are widely used in Poultry feedss Yellow corh
containg & cansidereble quantity of & specisl provitamin A
nown as Detahydroxy cerctens or Cryptoxanthine,predominently
in the form of its ester.

The esrotens end Vitemin A in moot of the naturel
foed stuff are highly unsteble because both corotens and
Vitamin A are extremely sensitive to oxidation, auto-oxidetion
and lights They are quite stoble however to heat in inert
atmesphere. In oxder io ongure optimum etabllity, Vitemin A
is now availeble in & starch coated motrix of gelatin snd
suger 80 as 1o protect them from deleteriouws effocts of light,
eir, moiature and minerals. They are marketted under verious
trade nome by different Firme and are highly suiteble as
Vitamdn 4 supplement in poultry mashe It is now recognised
that there are four different carotenes which have Vitamin A
ectivity namely, Alpha Carotens, Bete-Carotene, Gama-Carotens
and Hydroxy-bota Carotene( or cryptoxanthine ).These carotenss
occur in plants together with chlorophylls They are generally
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obsent from the animal orgenisms In a remarksble contrast
vwith carotenesy Vitemin A occur only in lipids of animal
origine It hea not been found 4n plont kingdome

The presence of carctene in igg Yolk was firet
‘suggestad by Willatatter and Becher (1911) veidng later confirmed
by Kuhn and Broclman (1932) in several verietiss of hens eguoe

 %hilst the detection of Vitemin A iteelf wae cloimed by Euler

end Klugsmen (1932, 1083)s Both carstene and Vitemin A which
are f2¢ soluble Vitaming ave found only inm the lipid frection
of Sgg Yolk and not in albumen {Flacks-19G60),

The objective of underteking the present study was
primorily due to the fact that carotens and Vitemin A content
of Dgg Yolk ove elogely assoointed with the hatchebllity of
egee and livability of chicke, apart from foming an importent

- dietory source of human nutritions

VITAMIN A& AND BATCHABILITY:-

It 40 now & £irmly establiched fact that hatchability
of egg ls related to the Vitamin A potency of the egze.But there
is conflleting evidence about the quantity requiredsThie stete
of affair 4s due in parttof the fact thet different
investigetors have uged different breeds of chiciens ond have
meagured the requirement in different unitsy as also due to
dicferencen in the gource of distary Vitemin A _

Mauch, Gondos, Dretu end Moxim (1958) cbperved with
four groups esch of 30 ReTeRes hens thot hotchability percentage
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is fmproved with higher Egg Yolk content of Vitomin A 3is
‘results are sunmarised in Table lele

ZELE dad

TABLE SHOSING IMPROVED HATCHABILITY FPERCENT WITH HIGHER
VITAMIN A CCNTENT OF BGG YOLK.

e 2 Mouch g3 gle(10680s
Turber of Groupse ﬁm .. : “l
g * 73 6642
2 _ 840 7408
3 : 8s1 71s4
& 10.1 70400

landouy Morcinks and Sprane (1967) experimented with
thres groups cach of 50 hens, congldering the faet that
. Vitemin & of egg yolk tended to inorease cs the dietary level
- of Vitamin A 1s dncreageds The first group received o protein
mixture sccording %o the ususl noms without Vitamin A

The second group weg given a supploment of young
fodder cabbage which contained between 1000 to 2000 mierogrems
of Beta«Coaxbtens por 100 grome

The thizd group received a supplament of about 3000
I.Us of Vitamin A acetate in oil in the rations

Hatchsbility 4n round numbers wos in the firet group
64%; in the second group 68% and in the thiré group 73% »
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Dead enbryos were in the sape oxler 14,12 and 43,

Chicke dead and yemoved from the experiment were 10,
9 and 6% o

A elesaical experiment was conducted by Baumenn,
Senby Holmes end Helpin (1039) of the Wisconsin station ¢o
show the relationship between the Vitamin A content of the
diet and 1ts output in egy yolks He further demonstrated that
the livebility and Vitamin A content of the chick is related
to Vitamin A content of the egg from which it was hatched.
Thege findings ave of immense velue to poultry breederse
Salient points of his observations are indicated in Teble 1.2

SANLE. a2
TABLE SHOWING VARIATION IN VITAMIN A COITENT OF
BEGG YOLX AT DIFFERENT ISVELS (P INTAKE.
Boumern gt gle( 1950 Js

' umbers Witemin A perf Vitamin . per yolk ir
Bagal 8 86 80~133
Bogal +15% &!‘dﬁﬂl 8 Ged 06 66-154
Bagnl +5% Cod Liver 8 78 146 106-105
God 8 De2 170 136-236

Bagal 42% Cod Liver
o

The Vitamin A content of the egge ranged fyran 5.4
microgrem per grem of yolk on the Sardine Of1 supplement to
92 microgrem per grem yolk from heng recelving 2% Cod Liver
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0ils Variation within each group were wide.

ZALE a3

TABLE SHOSING VITAMIN A COIMENT OF (HICKS BATCHED
FROM EGGS CONTAINING VARICUS AMCUNTS OF VITAMIN A

Baumann ¢t al.(1939)

Bagel + 1%
- 1 a7 8 2346
Bapal + o850
Codliver Cile 1l a5 8 88,00
Bagal + 2%
‘ Codliver Oile- 1 33 8 156400

The amount of Vitamin A in the newly hatched chieck
varied with the amount of Vitamin A in the Yolk fyom which
4t wos hatcheds Chicks fram hens on the Ssydine 041 ( low
Vitamin A ) ration aversged 23 Elue Units per chiek ( 1 3lve
UniteB0 I,UsVitamin A )y Chicks fram hens on 0.8% Cod Liver
01l sveraged 88 Hlue Unite while thope fram hens om 2% Cod
Liver Oil averaged 166 Blue Units. The difference between
groups in the Vitenin 4 content of newly hatched chicks wag
much wider then the difference in the Vitamin A content of
the eggs from which they were hatcheds

Thus eomparing the groups on Sordine O41(low Vitemin A)
and on 2% Cod Liver Of1 the Vitamin A gontent of the Yolks
avereged 96 and 170 micrograms respectively a veriation lese
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than two £olds The Vitamin A content of the newly hatched
chicks from these two groups wes 23 and 156 RMlue Unite
regpectively, a veriation of more than aix folds

gmell veriations in the Vitemin A content of the
egy would theveforey appesr to be of very camsiderable
inportence to the ¢hick hatched there fyrom unless adequate
emounts of Vitemin A are aveilsdle immedistely after hatehing.

TABLE SHOWING THE EFFECT (F THE VITAMIN A CCNTENT OF
EGGS O THE SURVIVAL OF CHICKS HATGHED THERS FROM,

Bauwnann et al.(1039)

omin & § V. [ 110e B

in Lag [innewly § of la
Diet of Hen(Yolk § hatched IChicks . _

fmierogram. § chicks in § ragte N
Bogal + 1% >
Sopdine Olle 26 23 84 o 356
Bagal « 0,69
Cod Liver (il» 346 &8 12 26,00 21=34
Bngald + 2%
Cod Liver Cil= 170 186 is 31.0 28=37

when the chicks from the various group were placed
on & low Vitamin A ddet, the periods of survival were roughly
proportionsl to the smount of Vitamin A im the newly hatehed
chicks,
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From the above data certain deductions in vegera
to Vitamin A metobolism 4n the fowl are possibleos The daily
requirement of the chick for Vitamin A gan be caloulated
by compering the survival of chicks frem the verious groups
with the amount of Vitamin A in the yolk,

Chicka from the 0,863 Cod Liver 041 group survived
25 daysy while those fram 1% Sapdine Ofl group survived
13.2 days, on & low Vitamin A dlet, & difference ef 11,8
dayss The Vitemin A content of the two groups of yollks wes
346 and 96 mierogramg, respectively. & difference of 80
microgrems of Vitanin A extended the lives of the chicke
for 11,8 days or adiitionsl 4.2 micrograms were necegsary
pey days

sindlarly comparing the chicks from the 2% Cod
Liver 01 group with the Saxdine Ofl group the perioeds of
survivel are 31,6 and 13.2 days respectivelys & difference
of 1844 Gayse The amounte of Vitamin A in the yolks ave 170
and 96 micrograms yespectivelys o difference of 74 mierogremse

Thus 74 mieregrems of Vitemin A prolonged the
1ives of the chicke for 18.4 days o uaaitim.; 4 microgrems
of Vitanin A were conpumed per days The two ealeuletions
are therefore in agreements

& very important fact we have learned in recent
years that breeding hens have a much higher requirement far
gertadn Vitening, particulerly Vitamin A, By ( or Cyeno
Cobolamin )y riboflavin ond Pontothenie seid then do hens
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kept for commercisl productions Breeding hens & not only

have & definite requirement for Vitaming for body meintensnce
high egg production and hatchability dut they must also have
an additional amount of ptorsge end to be used ap " Coxry
Over" through the ege yolk into the body of the chick at
hotching time= for the baby chick to bagin 1ife with and to
aid in the prevention of certain Vitamine deficiency disenses
during the firet two or thres wecks of lives Lack of carctens
and Vitanin & con decrease livability and growth of chicks,

EPFECT CF YCARRY OVER® OF VITAMIN A FROM PARGNT STOCK
7O CHICKSt»

in outstonding example of showing what an adequate
enount of Vitamin & fed to bLreeding hens will do in the woy
of incyesging livedbility in their offegpring is shovn in the
- following results cbtained by Beerse, Gomdon, Miller and
wyme (1937)
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TABLE SHOWING BFFECT OF “CARRY CVER" OF VITAMIN A
FROM PARENT 8TOCK 20 CIICKS.

Beoree et al1,(1037)

W
Vitamin A contents of the Livability

magh 4n Us 8¢ Py &x:ma\%um
ite o Lbe ,_

® Hotchability- O
6 | Te8
1500 83
2180 1942
6360 47

7he lenthened survivel of the ahove chicke from
the higher Vitamin A level breeders ration show that the
Titenin A content of the egy yolk ig regponsible for ihe
Vitamin A content of the chieks body weisht at hatching
time. It serves to supply the chick with Vitemin A which
ensure grovth and 1ivebility during the initdal perioed
of its 1ife,

Though the medn ohjective was to study the
relationship between intake of carotens and Vitamin A and
thely eontent in egy yollsy eome importent side agpects
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ilke digeatibility of earctens with end without Vitamin A
supplemont, storege of Vitamin A in ldver, lovel of Plagme
Vitomin 2 end destruction of carotens in feeds due to
storage have eleo been investignteds



Differing from mammalsy which nourdsh the embryo
ingdide theiyr bodies; give birth to ldving young end nuree
them, birds produce eggs which contain eufficient nutrients
for the embryo to develop cuteide the body and no preformed
food 1s required after hatehings The extira mutrient in the
mfwmmkmm:umlymwghdhtorm
hane

thile the mineral content of e¢uge except for
Icdine and mengonese is not influenced by the nature of
dlaty there are morked effects in the case of seversl of
the Vitandnge This dn portisulacrly true of Vitemin Ay
Vitemin D end viboflevine The kind of vation which will
rogult In the beet production and dotchebility ds elso
the kind thet provides egge o the highect nutritive velue
for humen consumpticn,
ELATTCHSHIP BETWSEN INDAKE OF CARCTENE AND VITAMIN A
AND THEIR CONTERT IV BGG YOIKte

Boumann gh al«( 1939 ) demonstrated thot Vitemin A
gontent of ogg yolk tended to ineresse frim 5.4 micrograms
20 0,2 mievograms per grsm of yolk when the Vitamin A
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Mnm.muﬂmmmm_mmnem
Cod Liver Cll.

A gimiler exporiment wos performed by Deuel,
Hyubetz, Matteon, Morehouge and Richardson ( 1943 ); the
results of which iz suwmarised Iin Toble Sels
ZLELE 21
TABLE SHOIING EFFECT OF SEVERAL LEVELS OF VITAMIN A INTAKE

(i CAROTEROID AND VITAMIN A CONIENT OF EGG YCLK.
Deuol gt al.(1943)

Vitamin A guprle- [Corotencid in |v3tam A in | Vitamin A ga

ment mi.g; of rm:g: per ogram pom iuﬁ.p;g ]ﬁam
Y 322 £ 2,0 14,00 41,16 1.0,
333 20:4 & 15 14,00 41016 I.Us
666 33,0 = 147 13,90 40,86 I.Us
4500 0843 & 0,7 14.5 42,63 I.Us
000 217 < 101 1644 49,21 I,Us
18000 12:9 & 0.8 18,7 54497 I.U,
60000 8.4 £ 0,8 36.2 106+28 I,Us

Deuel, Halliday, Hellmn and 1#41ley ( 1041 ) ond
Deusl, Hollman, Johnston ond Hettson ( 1042 ) demonstrated
thet when mapaive doges of Vitamin A were given to covsy @
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mopked suppression of the carotene content of butter fat
occurads Fountaine and Boldn ( 1944) and Jenseny Boyer,
Fhillips, fupely and Lundquist ¢ 1942 ) confirmed the
depressing sction of massive doses of Vitamin A on the
milk earotens in cowae

it hes likewlse been shown by Deuel @i &l.
( 1943 ) that the administration of magsive doses of
Vitamin A to chickens results Ih & pronounced decrenge
in the earotene content of egg yolks |

Hilly Seotty Forrds and Heuser ( 1061 )
camnducted an experiment to investigate the requirement
of hensp end their progeny for Vitamin Ay ueing o
stabiliged gource of Vitemin A. In the above experiment
they observed egg productiony hatehability, blood spot
incidence, Vitomin A eecntent of egg yolk and Vitamin A
content of hem liver st the canclusion of the experiment.
The relationship between dietary Vitamin A and the its
content in egg yolk is bwought about in Table 2.8
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JALLE 8.3

TABLE SHOSING EFFSCT OF DIBTARY VITAMIN A O
THE VITAMIN A COUTENRT OF 2GS YOLR.

H11 gt ale ( 1081 )

Dlotary Vitemin A level § Vitomin A per grem
in UsSePs Units per Lbe g yﬂk in ﬂ.a.m!nnm

800 0,7
1200 840
1600 -
2000 Ge9
3600 . 10.8
8000 12,6

10000 163

Bandemer,; Bveng and Devidson ( 1988 ) demongtrated
that there is 2 gessonsl veriation in the Vitamin A content
of hen's eggs Five consecutive eggs were monthly analysed
fran 7 hens fed on & gtandard all magh yation eontodning
2000 UsBaPeof Vitamin & per Lb. He observed that Vitamin A
econtent of egze were higheat in April ond Haveh for two
months varying froan 4.08 t0 4464 ond 897 10 4461
" mievogrems per grem of yolk and lowest in July 2,73 to
8.22 microgran per grem yolks
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Kedeg ( 1061 ) estimated Vitemin A 4n 4856 egge
of white leghorn hen kept intensively in bettery cages
over a period of 13 monthas The hens had the seme all
magh feed with 3% Lucerne meel end G500 I.U, Vitemin A
per Kge feeds The monthly average of Vitamin A content
of egg varded fran 6,80 misrogrem to 18,66 mierogrem per
gram of yolks

It 42 seen that Vitamin A ¢mtent per gram of
yolk eatimated by the above workersg are highly varisble.
while Deuel gt ole ( 1943 ) has obtedned highest value
of Vitsmin A of 4116 I.Us por grem of yolk, that of
Fi11 gf ale ( 1961 J 43 the lowest of 0.7 XeUs per grem
of yolks The Vitamin & content of egg estimated by
other workers lie Intermedinte between thems The values
of H411 gt als 1961 ) are in some cgreement with that
of Bopdemer % gl+( 1968 Js Some of the probable reagons
for such variation ag mentioned above may be due to
difference in such factors as the breed of birds, their
level of earotene and Vitsmin 4 Intalke and methods of
eptinationse '

CARCTERE CONTENT OF BGG YOIKtw

Tmdichum ( 1869 ) observed that the pigment in
egz yolk wag ungoponifisble and wes exclusively soluble
dn fot polvents and gove 4t the nome Lutein.
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m(mm)hmmmmmmﬁ
and showed by apectroseopie study that 4¢ wes xenthophyll,

mmmmmcmmum
hcmnumcnm:mtmmurm
ogg yolk wes not @ aingle carotencid but that the egy
yolk contained sesmanthin n sdaitton to the lutein,

Palmer and Kempater ( 1019 ) loter demonptreted
mtmmmmmmmmmmm
depended on the earotencids fed,

Brown ( 1038 ) and Mann ( 1946) heve subsequently
mmmtmmmmmuhmmwu
et leaat part of any carotencids conguneds

Gillam end Heflbran ( 1985 ) have evalusted
quantitatively the pigments n geversi batches of egmae
in each batech the hens were mointoined on a diffevent diets
His observations have been summerised &n the Tobls Lale
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TABLE sHOUING QUANTITATIVE EVALUATION OF CAROTENE,
CRYPIOXANTHINE AND I0TAL CAROIENOILS IN BGG YUK,

Gillam and Hedlbron(1935)

unbera | Total eerotas tomy ptone e

pdete of Hens "8" '.‘,;..’4.: X e
d grom yolle 100 mawh. : 00pmgolk

Hoevy mofses 60 2400 00 0,018

Grasse 17 420 0s24 0,02

Yo grasse p2 2} 4,40 0,013 0,013

Gragte o4 1100 0ed7 . -

It 1 ovident from Toble 2s3 thot cerotene amd
eryptoxenthine of the ege 1s slightly vardable with the
diet anmd its ecncentration is higher 4n heavy moize diet
then in the diet cantsining no green roughagoe

Voderig { 1088 ) reported that on nomel dist
hens produced yolks containing 2 to 10 mierogram
Betogarotenss According to Ferrandoe ( 1063 JBeta corotens
variss fram 4142 to 119 microgram per €gge

Jensen ( 1963 ) observed when sea weed meol
which containg notable smount of Betacarstene when fed



=il 10 fie

to laying hens at 10 and 16 percent level with a basal
ration conteining 27 percent yellow corn egg yolk
contained 167 end 173 micrograms of carotens ®lus
eryptoxanthin per 100 gram of yolk. |

YOLK COLOUR AS INDEX OF VITAMIN A POTERCY 1w

The popular belief thot Yolk colour serves as
an index of Vitamin A pnuncy’ of egps 4s without basis.
The colowr of yolk is almoet entirely a matter of
feedingy though it eppeors to be influenced somevhat
by the rate of laying of an individual hen.

The liberal use of xanthophyll bearing feeds
such as fresh or dried green roughsge and yellow corn
will repult in the -produetion of deep yellow yolkn,
whoreass feeding of rations in whieh these materials
are restricted will cause the production of pale
yolkey According to Perkhuret ( 1937 ) the extent to
which any perticular feed colours the ezg yolk depends
primarily upon 4t 2 content of xanthophylls and certain
plant plgments which are not converted into Vitemin A,
a pale white cerystoalline solid.

Payne, Schumacher, Feterson and Hughes (1942)
studied the factors influencing Egg Yolk colowryThey
obgerved seven of the nine laying hens that were fed
pigmente sxtracted from grass silage produced olive
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coloured yolkes The pigment responsible for off esloured
egos was found dn the Sther soluble froction of the
asleohol extract of grass silage and appesrs to be a
decomposition product of chlorophylle

According to current views relstive light yolks
¢an be produced i1f the scle pigment ia- not over 20,30
percent corn or § percent alfalfs meal.

fauch ( 1961 ) observed that upto 30 mg. Deta
carotene per kge feed 4id not effect yolk colours

CARCTENE AND VITAMIN 4 REQUIREMENT FOR LAYING HENGgw

28 4t 38 scientificslly established now that
there 1o a positive correlation between intoke of carotene
ond Vitamin 4 in feeds and thelr output in eggs, it
becomes easential to review bere some of the literatures
dealing with the carotene snd Vitamin 2 requirement of
daying hens.

The literatures svailsble on the above subject
is agein highly varied because the requirements of
Vitamin 2 ang mat,em are greatly influenced by the
stsbility of these substances in the rotion, the number
of egge produced snd the environment of the hene

ipst of the experimental work hss been done for
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the purpose of determining the minimum rather than
the optimum requirements of carotene and Vitamin A
for egg production and hetehsbility. From the point
of Fractical Foultry Husbandry the optimum requimmment
is more importent then minimum vequirement.

Reecordy Bethke, Wilder, and Chemberlain
( 1837 ) reported the resulte of two trisls with white
lehorn pullets and estimetdd that the Vitamin A
requirements for good egg production end hatchagbility
are from 380 to 400 I.U.of Vitemin A per 100 groms
of feede In another experiment these workers found
that g minimum of approximately 400 micrograms of
carctene from alfalfa meals ( 687 I.U. of Vitamin A )
per 100 grams of feed was required for good egg
production snd hatchability.

Fussel, Platt, Taylor end Chichester(1936)
found that 2200 I.U. of Vitamin 4 per lbs of feed
gave =g satisfactory results for egg production ap
did lgrger amounts of Vitemin A.

Sherwood and Fraps (1936) estimsted thet
about 300 Shermane~Munsell Units (429 I.U.)of Vitamin A
per 100 grems of feed io required to meintain hens in
E00d health snd high egg production. They estimated
that it required 760 Shermanelunsell Units (1071 I.U)
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of Vitamin A per 100 grams of feed to allow the hens
to produce eus8y the yolks of which would econtain a
_ satisfactory amount of Vitamin Ae

Dearee and Hiller (1937) reported that 500
Shermonelingell Unite (7MR YoUs) of Vitamin A per 100
grome of feed in a breeding retion supplied sufficient
Vitemin A for meximum hatchability.

HeClaryy M4ller and Bearse (1042) reported |
on completion of the experimental work inmugurated
seversl years previously to determine the Vitemin A
requirements of growing pullets, lsying hens and
broeding birde. These requivrements were determined
to be 2604600 ond 700 Us3sPs Units respectivelys

Titus (1939) Senior Bilological Chemist,
Incherge of Poultry Mutrition Investigations ,Buress
of ‘nimsl Industry, stated that he end hia apsociotes
from their experience and from othor ocbservations have
tentetively suggested the following practical stendards
for the Vitamin A content of poultry foeds:-

For growing chicks 820 IUsper 100 grams of feod.
For laying hens 700 IsUsper 100 greme of feels
For breeding stoek 1040 I Usper 100 grams of feed.

He also stated thet the mindmum requirements
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of Vitardn A were moubtcdla very much less than mai
amounts suggested a8 practical forr feeding.

The Vitemin 4 yequirements for laying hens
recommended by different workers have been cummerised
4n the Teble 24 |
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THABIE 2.4
2&333 SBGEM VITAMIN A REQUIREMENTS FOR LAYING HENSW

Dates _jfwutmatm&mwmo ym.i&:nm/zb. GI Remaris o
198 7= lecord4Dethke,

vilder & 280400 1690- 18310
Chaoherlain 4
sese wilOn 4 667 - 3000 From alfalfa
leaf meal.
180 Gw Ruull,i’htt, :
cﬁ and 485 2200 Good henlth and
chegter ez production.
1036~ g‘a:good end 409 1050
1936« wdow 071 4850 Lgeg of satieface
tory Vitamin A
content.
ssss Titup 700 31656 Tentative-iraciéals
esss Undiversity of 2500 Mindmum practical
California 60 mcanmeng:tion.
sses Bearge lore than '
ﬂml‘ m 1310 [ E RS E RS ST R TR R Y )
1940~ Cherwood & Uinimum for good
Frape 0 2400 ege production.
1040« Cherwood & : Regcommended for
"~ Fraps - 370 safetys

VITAMIN A REQUIREMENTS OF BREEDERS.

TR e L : g

193% Record,‘ethke,

Vilder & 360400 1580=- 1210
Chanberlain
seee =i Om 607 3000 From alfalfa leaf
. meale |
1637« Pesrge & Milleyr 714 3226 Haxdmum hetehabilitye
1089= Titus - 1040 - 4720 Tentative practical.
1840« Sherwood & Freps 920 4160 foquired for hate

chability end high |
Vitemin A marked |
og8e

& mot-d from Pm:.tr mtritimn Bwing
(Fourth Revised Badetdion PPa778)

ST
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Almquist and Meechi ( 1938 ) considering the
above results along with the findings of other investigators
come to the conclusion that above 2500 I.U. of Vitemin A
per pound of feed may be treated as a minimum practical
recommendation for Poultry feedinge

CARCTENS REQUIRBMENTS OF LAYING HEN3w

There are only limited number of works wheore
the Vitamin A requirement of the laying hen has been
met entively from Carotenes :

Lempmany Villisme and Bolin ( 1939 ) conducted
& peries of trisls in which laying hens received a bagal
~ adet low in Vitemin A but edequate in other known dletary
factors, supplemented with alfalfe mesl at such rates as
to provide Oedy OBy 0s25, 043y 0sd and 048 milligrem of
carotene per bird dailye

Birds receiving 0.2 milligram of cavotene Der
day equivalent 533 UsS.PeUnite of Vitamin A maintained
' good body welght and fair egg production with good
hatchebility and falled to develop deficiency lestons in
the throaty vhereas Ol milligram per dird daily vas
definitely dnsurficient to prevent deficiency symptoms.

ineresging the alfalfa mesl intake to provide
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046 milligrem of carotene per bird daily elightly
increased egg production but otherwise Aid not seem

to benefit the hen«the higher level resulted in &
higher Vitemin A potency of the eggs, better livability
of the chicks anl a greater storage of Vitamin A 4n

the livers of the hens.

It cannot be sald for certain that 0.2
milligram of carotene is definitely the loweat level
on which laying hens ¢an live and do well; dut it s
doubtless very close to the minimum.

Birds were carriled on through their second
laying yeasr on levels of 02y 03 and 046 mge of
carotene por bird per days It wag thought that 1f the
iow level was merginal, 1t should become apparent
during the extended periods The results cbtedned,
howevery as&_in have demonstrated the Bué level
( approximately 533 UsSePe Unite of Vitanin A ) %o be
adequate as measured by egg production absemnce of
legions y mortality and hatchabilitys

Vight, Stern, Russel and Jungherr ( 1947 )
found that a feeding level of 540 IsUs of ProwVitamin A
per pound of feed, &yiﬂg hens developed a serious
Vitemin A deficiency in four months, often accompanied
by & severe eye infection. it 1170 IsUsper pound '
results were normsl for 6 months, after which egg
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production dropped noticesblys A level of 1600 I.Us geve nesrly
a8 goold resulte as Aid 5070 Units except for a glight drop in
egr produetions

WeRoCoRBQUIREMENT OF VITAMING FOR CHICKENS i«

On the besie of the evallable evidence from
quantitative gtudies the committes on Animal Nutrition of the
Hational Reaearch Council( 1954 ) has eotimated the Vitaming
requirenent of the Poultyye The requiremente ave stated in
Table B.0.

ni Egﬂs‘ﬁ 2 ﬁ

TABLE SHONING VITAMIN RECUIREMENTS OF POULTRYe

Name of ““m Ehickm ehiaggj 1?325 ; hanaw
i w;a.%.%g%:%w 1200 1200 2000 2000
Vitemin Dg(TeCells) 80 80 285 295
Thismine(lig.) " 0048 ? ? e 5
mivoflavin(lige) 183 00«3 i T B
Pantothenic J‘G’ﬂ(&d) dol2 el 2el 42
Pyridoxin(iig.) " Xe3 ? 103 o Led
Biotin (Mge) - 00,04 - & ? ?
Choldn(iige) 600400 ? ? LS
Folacin(ligs 0085 ? 00411 00416

#llsReCoNaquiremental 1864 Je
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The HeR«Ce requirements of Vitamin A 1s 1200
UsZePy Units per lbs of diet for growing chickens and 2000
UsSePs Unita per pound of diet for laying and breeding hens.

There is & growing consensus now among the.
Poultry nutritionists to revise the Ngn.c.' requirement of
Vitamin A because o the results of individual studies on
-whiah the s Re Cs requirement is based have varied widelys

The source of Vitemin A activity used in the
verious studies on Vitamin A requirement were fish oil,
alfalfa meals or yellow corny all of which were unstable
to some degree,; especially after mixture in the exporimental
dietos IHven with the precaution of frequent diet mixing, the
instability of the Vitemin or its precursors introduced
considersble uncertainty into the quantitative sstimotes of
requirementss |

1{111, Seott, Norris and Heuser ( 1961 )
conducted an oxparimﬁt for reinvestigation of the Vitamin A
requirements of hens and their progeny using one of the
gtabilised Vitamin 4 preparationgs It was considered
appropriste because of the uncertainties concerned in
earlier work and the wide waristions in estimates derived
fyom the different experiments. They conducted two experiments
in succesaive years to determine the Vitamin A requirements
of single canb white leghorn hense The Vitamin A used in the
experimental diet wag o commeycially prepared product based
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on synthetic Vitemin A APnlmztat-.e in a beaded gelatin emm
containing an antis=oxidant mixture ©f further enhance
atability.

According to them the minimum requivement of |
laying hens for meximum epy production, mainteinence ef ‘
body weight end health, and minimum incidence of blood
apotting defect uaa\la%;moo Us B¢ Pe Unite of Vitamin A
per pound of diets The lower level of Vitamin A appeared |
marginal for these functions, but was not improved by the '
incorporation of en additionsl entiwoxidant in the diety
The minimum vequirement for normalyhealthy progeny of
heng feod adequste Vitamin & 4s epproximately 600 UdlaPs
Units of Vitamin A per pound of diet using a stedilised
Vitemin & producte

STORAGE OF VITAMIN A IN LIVER%e

tome Vitamins ave stored in the body in large
emountsj others to only & very limited extent. lever is @
large store house of Vitemin A in enimsl bodye

Guilbert and Hort ( 1934 ) have demonstrated
that the totsl storage of Cerotene snd Vitemin A in the.
lver and depot fot of cowe which hed sccess to & carctene
rich rotion throughout 1ife wos estimoted to be 0.6 to
047 grom for the younger enimals and upto 3.6 grame in
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aged cowges From 67 to 93 percent of the storagze was in the
Mdver.

Davies and loore ( 1935 ) in ctudies with rate
have shown that the adult ig able to store with maseive
dosea, enough Vitamin A in its liver to supply its
theoritical requirements for a century, but thet these
superfluous stores ere eliminated at e very rapid rete until
o gtote of stable storage ia reacheds '

Deuel g% ale ( 1043 ) conducted an experiment
en Chickens 4n which he fed them Vitamin A st different
levels and then analysed their liver for Vitamin A storsges
Thedir findings have been recorded in Teble 2.6,
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TARLE 2.8

TABLE SHOWING EFFECT OF SEVERAL LEVEIS OF VITAMIN A
INTAKE aND ITS CONTENT IN LIVER OF CHICKEN.

Deuel gt ale ( 1943 )

SOl B R B E o S T SUIRRE SRR LT B R T

et A SN

Vitamin A supplement Vitamin A 4n mierom:n Vitamin A in

LA e Ry
0 11l 3?3;34
333 200 588,00
666 - -
4800 - &
8000 1378 416122
18000 | g0ag 6121408
30000 1396 4104.28
60000 1383 4080472

AW . msEy  QXrmey

Hi1l gt ale ( 1961) performed two similar experiments
in two strains of chickens. Their eatimstion of Vitamin A
content per prom of liver ticsue is glven in Table 247
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TABIE CHOWING EFFECT OF DIETARY VITAMIN A ON THB
VITANIR A CORTENT OF THE LIVER OF THE HENe

HL1) gt al.l 19081 )

A SN P SR ST L SRR

vmniusmvzp!vmmammpmuﬁvmmammp
Unite per Ibs of gmrmwr ldver in I Units per gram of

T : exporimentel Eivor m experimente2

- egmmee
1200 17 18
1600 70 -
2000 . | 9
3600 - 330
8000 1840 600
20000 . 3100

The Gata in Table 2.7 show that relatively low
levels of Vitamin A were present in the livers of hens fed
2000 U, 54 Pe Unite of Vitamin A per pound or lesss The
Vitanin A concentration in the liver was marhndl.v increaned
with higher levels of Vitamin Ae

Agcopding to them at the lower levels of
Vitemin A there was no ¢lose relationship between the
Vitemin A content of the liver and the productive perfommance
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of the hen or the abillity €0 tranefer Vitomin A to the

_ ege yolks The lower levels of Vitamin A which were adequate
for normal productive performence were evidently sufficient
to meet tingue requirements but not sufficient to produce
high liver storsge levela.

tne outetanding difference vetween the two
experiments of Deuel g% gl. and Hill gt al., i8 relstively
higher Vitamin A storage per gram of liver tissue st all
lsvels of intake in qasse of formers The probable reason
may ba dependent upon the fomm of Vitomin A fed as well
o8 upon the vehicle used to sdminister the Vitemin A

Karnick gt gle.( 1961 ) observed that liver
storage of pullets renged from 3.8 L 10445 TUs of Vitamin A
per liver when 800 IsUs of Vitamin A per Ib. wag fed to
336 3 44 Te Us per liver at 3000 I+ Us pox Ib.

Verusieh and Bauernfeind ( 1263 ) observed
that Vitanin A storsge in the iiver is cumulstive and bore
& marked relationship to the smount of dietary Vitamin A
and the length of period on that diet. Their findings are
indicated in Table 248 and 240«
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TABLE SROGIIFG STORAGR OF VITAMIN A IN LIVER IN 7 UZERS
AT DIFFERENT LEVELE OF FEERING.

Mayusich gh ale(1063)

T i { ; |

{1Usof Vitamini I Usof VitaminX«Usof Vitd PeBeof Vite
Cupplementods per ibe of | 4 consumed in A found inl A stored
feed. I 7 woekse Iiver. { in liver.

Dry Vitanmin A

besdlotoe 2500 184310 . 5150 2768

Iry Vitemin A

besdlotes 5000 86,200 16910 4643
; Iaﬁ; Eiai za'a

TABLE SROSING STCRAGE OF VITAMINA A IN LIVER IN FQUR
| WEGIS AT DIFFERSNT LWVEL OF PESDING.

vavuoich gh gle(1963)

EFac;

sy L |
iTeUsof Vitea LoUsof VitsA (ToUsof Vit of Vite

Supplements | per 1b. of jeonoumed in  is found inia stored
i feeds ¢ 4 woekse j ldver. iiin livers

= -

Dy Vitanin 4

beadletsw 500 1210 30 246
“dom 1000 2300 200 343
ado= 2500 5850 2480 0542
~doe 5000 12060 4320 8648
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~ The gbove findinge are In accord with the obpervations
made by Guilbert end Hinsaw ( 1834) 4 Heremy Reld and Couch
( 1966 )y “wamusy “cott and levine { 1960 ) snd Wunick, Reld,
Kemmerer Vevieh and Heywang ( 1061 ).

CONCENTRATICN OF CAROTENE AND VITAMIN A IN BIO(DE«

I4ttle work hae been dona to determine the corotene
and Vitamin A content of bisod in the field of Foultry mutrition.
Vitamin A ip not found free in blood but always in assccistion
with blood protein a8 "Vitamin AeProtein Complex®s The
extennive work which has been carried cut in this sapect in
the field of humen nutrition is briefly discuseced in Teble
24104
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LTABLE =820

TABIE SHOEING CAROTENE AND VITAMIN A CONTENT OF HUMAY
BLOCD GERUM BSTIMATED BY VARIOU® WOREERSY

i ' g | ,

T1d Vame of {werage carotenel Nerege Vitomin A

Yod workep foontent in micro{ content in Is Us per
{uuu yeardsgran per 100 :105 Cele gOTUMS

i esceterun.
TTERRT T A,
leKmble (1959) 166 127
2elurdll,iiortony
lofberman and 23 2 72 83 + 16
Newburgh(1941)
3efalll, Deumen & 128 189466
Roberts (1941)
dsllarrisylilciman,
Jensen & Sples 210 = 53 -
(1046)
GeVarbrough(1941) 183 = 184 7 % 3.3
6+Abals,Gorhon, Pack 210 170
and Thoada(1941) ~
7+7inoladr( 1948) 100 8 e

7R S 5 R PRSI R SR . s

*Guoted froam "The Idpida® by Harry Je Douel.

fccording to some of the sbove mentioned workers
there existe a difference in csrotene and Vitomin A content
of blood between male and femeles The level is higher in male
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than in femples.

/cording to @laugen, Boumy Mecoord,ijieensand
Breese ( 1940 ) and Haddock, Wolback and Weddock ( 1949 )
serum Vitardn A 18 normally quite high 4n the deg.lieddock
gk ale reported values varying between 173 and 358
microgram perecent for the Vitamin A value in the serum
of mormal dogse

froun ( 1945 ) hsg recarded in the case of cows,
blood serum vaelues as high as 1520 microgram percent
earotensy when abundant carotene are svailable in the
diets although figures as low ag 140 micropram percent
sre aloo recorded during periods when there are no green
ferdps Fasmussen, Cole and I{ller ( 1944 ) reported thet
the serun carotene level in the horse is 97 3 7.8 microgrem
parcenty while the plaamp Vitamin & content iz only 1248 %
348 mierogram percents It s belleved that the horve
convarts corotens into Vitamin A quite inefficiently.

Deuel gk ale ( 1943 ) studied the ¢arctens and
Vitamin A content of blood gerum in chickens with different
distory level of Vitamin A ilis obgpervations are summerised
in the Teble 2411e
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L4BLE=0edd
TABIE SHOSIRG CAROTENE AND VITAMIN A CONIENT OF BLOCD
CERUE IN CHICKEN AT DIFFERENT DIRTARY IEVEL OF VITAMINA.
. Deuvel gt gl.{ 1943 ) :
1’ .

' [
Vitemin A supplement ! Carotene in microd Vitamin A in microe
in microgram per ibe{ gram per 100 cecs { gram per 100 s co

alad

..u' tnil:-“ i gerum. i sam@
- 14342 189
338 21840 166
2000 : 11l.4 134
18000 NG «8 | : 174
30000 G286 : 133
60000 3740 - 07

It 1o evident from the sbove data that the
sdministration of mapeive doses of Vitamin A‘ results in a
mmod d.wmu in the carctene lavel of plagme. The
rice in Vitomin A ¢ontent of plasms does n&t. fbllew any
definite pottern. '

Teylory Wight, Ctem, Iussel, Valter and Junghery
{ 1847 ) recorded thet the blood plasma of laying hens
recedving 3070 I.Usprovitonmin A per Lbe of feed containe

o e

o bl it £ 1 % TS

RO B 75 * 795 4, € W (1 Yy gl
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about 150 T.Us of Vitamin A per 100 cece blood gerum with
wide individual veriations. The level of Vitamin 4 in the
Plagme 48 primerily o function of body storege. 4 drop in
the average plasma Vitanin 4 veluee to 76 I1.U. per 100 mle
indicates marked depletion of the body reserfes, while the
an aversge value below 30 1.Us indicates aslmost tcﬁl
depletion and imminent serious effects.

Squibb ( 1061 ) estimated the Vitamin A eontent
in blood gerum of white Leghorn hen maintained on g dlet
containing 3000 I«Us of Vitamin A per Lbs of feede The
Vitemin A content per 100 cece serum was 41485 mierogram
or 120+30 IwWe withwide individusl veriations.

According to some authora in newly hatehed chick
serum Vitomin A content wag 4046 : 3«0 microgram per 100
C:Ce Of ROTUR

He observed that the Vitamin A content of blood
serum of & flock of white leghorn hen with & history of a
borderldne Vitamin A deficiency was 3042 mierogrem or
39443 Te Ue por 100 cecs serum, while the results of Teylor
- gk ade ond Squibh eve in feir agreement with each other,
the estimations of Deuel gt gl 1s comparetively high end
indicates that the blood serum tend to resist any marked
change in Vitamin A concentration higher level of intake.

Further more, ~lmguist ( 1962 ) noted that 4n
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chicks end turkeyey Plasma Vitomin A shows an essentially
linear relstion to the log of the concentration of Vitanin A
in the liver.

secording to Taylor gf gle ( 1947 )y Almudet
( 1962 )y Squibd ( 1961 ) and Bartor { 1963 ) the comcentyetion
of Vitemin A in the plagma is g falr index of Vitemin 4
mutrition in Foultry.

DIGESTIBILITY OF FOD CARUTHNES te

i% han Deen known for sgome years that carotene
has Vitemin A potenoy when it is fed to animalg, otill
14tt1e work has been done on the digestibility of carotens.
The amount of earotene which disappears in the passage of
Teed through the digestive traet ic considered to be the |
smount of carotene digesteds. It does not take into considerstion
the amount of earctene destroyed during the procecs of digestions

Ehitnahy Petarson.Atkinoon and Cave ( 1987 ) have
reported that a large amount of carotene was excreted in
the faeces of cows and thot from 70 to 210 pece of the
carotene consumed was vecovored in the feecew. The author
rpde no explonstiond the exceseively high amount of cerotene
recovered from faeces but it is probeble that the gupposed
carotene detarmined .in the foces was contaminated with othey
Jellow pignents. ;
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Villsony Dmegupte and Ahmed { 1837 ) peported that
carotens esten by humsna in raw or cooked carrots or cooked
spinsch wes about 900 absorbed when the diet contained fat
and only 307 abeorbed when the fot waa omitteds

Venwifkelen and Pannevis ( 1938 ) also report thot
fat aided the sbaurption of carotene.

Kemmerer and Freps ( 1938 ) conducted o tﬂal to
Getermine the digestibility of cerotene by rats and chickens.
He cbeerved yellow pigments in the exorement of rate ond
chickens which had received feed containing practically no
carotenes. These colouring muterials gconld not be separated
from the earotens by the ususl chemical procedure for carotene.

To slininate this errer, he conducted one conmtrol
experiment in vhiel: the feed did not contain any yellow
pigment« e subtracted the amount of yellow plgment exereted
by the control bird from that of experimental bird. He choerved
that when earotene in the form of dehydrated alfalfa loaf meal
wes fed at the level of 20 ports per miilion or 20 microgvem
per grom of feed the rats digeeted 18 to 23 pereent of it ond
the chickens 28 percents Yhen 1 part per million or ono J
microgrem corotens per gram feed wap fed the rats digested 43 |
pereent and the chickens 0P percent.

FACTORS AFPECTING DIGESTIN AND ABSCRPTI(N (F CAROTENESS=

The extent of digestibility of carctens op well as |
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its ebsorption 18 influenced by & nusber of extreneous factors.

(1) AMCURT CF CARCTENE ADMINISTEREDse In the case of
rotgy Freps and Meinke ( 1946 ) reported that the aigectivility
of alfeecarotene ranged from 475 4n rate receiving 20
microgram daily to 33% for those receiving 60 miecrogram.

Femmerer and Fraps ( 1938 ) found thot the digestiBdility
of Beta carotens in rots veried with the amount fed and with the
vehdeles When 1t was fod to rate in dehydroted alfalfe at
levels 1, 106 and 20 pexks por million the Gigestibility
ebwafficients wore 43,22 and 18 to 23 respectively.

(2) THE DFFECTS F THE PO GIVEN SINULTANBEOUSLY
WITH CARCTENSt«DigeatiBility cosefficients were much highew
for eprotene when the provitamin ie siven in ofl.

Thus Renmerer and Fraps ( 1838 ) reported a
co=officient of digeatibility of £1 when carctene was given
in oil to rats and off £2 when it wap fed as dehydrated
alfalfa without added fat.

Wilson and Coworkers ( 1937 ) observed digestibility |
of 90% for cerotene when it wag given In rew or cooked earvots |
or cooked opinach with fat but the co-efficlent of }
algestibility woa only 60 when it was given without Zate

(4)SURPACE AREA AND THE ABSCRPTION OF BETA-CAROTENE8e

Shew and Deusl ( 1944 ) hove chown thet the sbeorption of Beta
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Carotene fod in cattongesd oil to rats ia s function of
surface sress After the feeding of massive doses of
spproximetely 4 mge (4000 microgram) in & single dose, Beta
Carotene wag absorbed at the rote of appwoximately 1O
microgrom per 100 8Q+« ems per hours After 12 hours, loss then
20% of the esrotencid could be folated from the lumen of the
guty however, at twelve and eighteen hours approximaetely 860%
of the administered dose could be recovered from the wall

of the integtine: After 42 houra almost 20% of the carotenoid
fed eould ptill be extracted from the gut walls It seens
probable that these conditicns may likewise be appiicable to
the sbeorption of fother corotencids.

(B)THE EFPECT (F THYROKINE AND THICURACIN-Not only
is the rate of cbeorption of cerotene controlled by Thyroxine
and Thiourseil, but it has alsc been found thet the
Qigestibility of this pigment 4s a function of the thyrold
secretion.

. Chenda, Clapham, HeHeught end Owen ( 1951 )
demonatrated conclusively that the digestibility of carotene
was higher during the sdministretion of thyroxine and lower
during the feeding of Thiouracil.

seceopding to Chanda gb ale( 1981 ) goats were able
to digest carotens more effeciiently thon were cowes This
difference in digestibility is consistert with the suggestion
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of Sehultze and Turner ( 1945 ) that the thyroid gland e
more active in the goat than in the cow.

(G)THE EFFICT OF SUBSTENCES FED CONCOMITANTLY WITH
BETA CAROTENE O ITS ABUOHPTION#e The benefieclsl effects of
fats and oile en the abserption of carotens hove alroady
been diseunseds Cther substances when present in the gut
simltanecusly may lilewise help or hinder the absorptien
of the poovitanin A.

{(a) Bffect of Mneral Wlie Curtis and Kline
{ 1938 ) snd Alexsnder, lorenszen, Hoffman and Carfinkel
( 1947 ) reported that plagua cavotens velues and the
Vitenin A in the liver were increased %o & legser degreo
after the ingestion of carotene in the presence of minorel
oil than when the lotter substonce wag absente Thege
results have been confirmed by » number of workems.

(b) The Effect of Tocopherolesticcording to
Jackson ( 1934 ) the tocopheroleg are known to enhance the
Vitanin A effect of both carctene and Vitomin A.

Exjor ond vatts ( 1048 ) ware unsble to demonotrate
eny improvement in the utiligation of carotens or any
ineressed depogition of Vitamdn 4 4n the liver of pabbits
cohigh tocopherol diets as compered with results obtained
vith foeds Joy £8 £3is Vitamin,

(¢) Mo FE==ect of Xenthophylli~The question se to
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whether or not the Xanthophyll incresse or decresse the
utilization of Beta carotens ie otill uncertain.

Sherman ( 1947 ) reported thet the sddition of
Xanthophyll to the diet of rote apprarently detressed the
destruction of earoteney Vitamin A alechol and Vitamin A
acetate in the gestro-intestinal tract.

Howgvery Femmerer, Ireps and Hottier ( 1047 )
in the samo yesr found Xenthophyll and Chlorophylls when
fod with carotene disgolved in cottonseed oll, decreased
the effectiveness of carotens far lver gtorage of Vitamin
A by sbout 208 »

Xelley and Day { 1950 Js High and Day ( 1980 ),
Vevich and Femmever ( 1960 ), Colligon, Hallman, Mastin and
Orent=Felles { 1961 ) are a1l in agroenent that any effect
whioh the Xanthophylls may exert on the Vitamin 4 storsge is
consernad with the sbeorptive rether than with the metabolle
phages «

CAWEBRSION OF CARUIENES TO VITAMIN Ate

Untid quite recantly it hes been generelly assumed
- thot the liver is the crzan in which Beteecarctens is changed
into Vitamin Ae Sexton, Mehl and Deuel { 1946 ) were the

i
1

firet to suggest thet the intestine ie the aite of the transfomatien

of carotens to Vitamin A.They stated thot" the conversion of
carotene to Vitanin A may be an extra-hepstic function in the

|

:
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rats The wall of intestine is sugpested as a posgible oite of
such transformation®s There are several erguments in favour
of this concepts In the first places it wag ghown that no
apprecioble smounts Of RetaeCavotens are present in the livers
of rotey regandless of how large an smount of eevotene ie
given in theddets loreocever, it was found that carctens
injected intreesplenically, could not be utilised asg o gourse
of Vitenin A. Reta died presenting typicsl symptons of
svitaninceis 4 inepite of the fect thet large amounts of
corotene were present in the livers of the animals at the
tim of deathe

Steenbock and Boumenn { 1841« 42 ) likewise have
demongtreted that injected corotene was ineeffective ce a
eource of Vitamin A. Hgttson, Mehl and Deuel ( 1047 )
denonstrated that Vitenin 4 could ba detected in the
intestinael walls of Vitamdn A dePiciont rate shortly sfter
the fesding of Detasgarotenss Vitamin A appesred in the
intestine) wall esrlfer then in the liver and remained at
higher levels thare for four houre. The intestinal wall hss
since been ghown to be the site of transformotion of Deta
Corotene to Vitenin A in the rot by Glover,Goocdwin and
Harton { 4947~ 48 ) end Me Coord and Clausen { 1946 )j 4n
the chicken by Thomppony Costes and Xon ( 1080 ) and Cheng
and Deuel ( 1960 )3 n pig by Thompson, Genguly and KON
{ 1947, 1940 ) and in sheepy poats and revbits by Goodwin
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Dewar snd Gregory ( 1946, 1948 ).

Devies ( 1962 ) noted that the Vitamin A ctorege i
in avien cocedddosis is dsereaseds Tt 1o susgested thet the !
invapion of the intestinel wall by coccidla may result in
impairment of the conwersion of corotens to Vitamin A,

EFFECT OF THYROID O THE CORVERCION OF CAROTENE TO VITAMIN Ate

In saddtion to playing sn mportent role in the
eboorption of eorotens from the grestro-intestinel tractythere
seams to be some evidence that the Thyrodd gland in some way
regulates the trareformation of cerctene to Vitamin A.

~ Tunde { 1926 ) noted the appesrance of Xeropthalmie
in rabbite; elght to twenty months after total thyroldectomye

Fasold and Hefdemann { 1933 ) likewise mede the
- interesting chservation that the carotene content of goat
milk follgwing thyroidsctomy, coincided with & decrease in
the Vitemin A content.

Von 2uley end Klngeman ( 1832 ) also pointed cut
~thot an entogeniom exists between cerctene end thyroxine.

Drill and Truant ( 1947 ) 3.%13. reported that
thyroldectony in rate fe followed by a depresaion in the
cerotene=Vitamin A reaction, since 1t was found to be
tmpoesibla to relieve ceuler aymptoms caused by Vitamin A
defictancy by meons of daily doses of Detescerctena amounting
to as such as 10 nisrogram.

| T S
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te as much ag 10 micrograme

Goodwin ( 1948 ) demondtrated thet in the
hyperthyrold raoty the converas of the adove occursy Namely,
that carotene is converted to Vitamin A more efficiently
than in the animal which possesses a normal thyroid functione.

There ore a nuobar of reports in the litevature
on the effect of hypothyroidism on csrotene metabolism when
the dificiency has been rroduced by the sdminiotration of
thiouracil or thioures.

Johngon snd Detmenn ( 1247 ) veported th-t very
Httle storege of Vitemin 4 ocourred in the livere of rate
treated with Thiouren cr thiocurscil followed by
afninistrotion of csyotanej thyroxine inerespsed the ability
of theee snimals to gonvert corotens to Vitemin 2.

felley and Doy ( 1948 )} eonfivmed the fact thet
Viterdn A depceition in the liver after the feeding of
garotens wos degrepsed in thiouraeliistreated rate end
increased when thymid was given.

Adthough ail the above reporte are in agreement
in supperting the hypothesis thet the cerctene-Vitemin A
chanze is regulated by the thyroid gland, seversl reports
are in disagroement.
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Yelsey Deuel and Mehl ( 1947 ) were unsble to
denonstrate any differences 4n the liver storage of Vitamin A
after the adninistration of 348 micrograms of Beta-carctene
irrvespective of wvhether or not the rats had previously been
trested with thiouracile

Morgen and Arnich ( 1953 ) also concluded that the
normally functioning thyroid glend is not essentiel for
carotene utilisstion in rate and dogae

Anheu.gh bulk of evidence would seem to support
the hypothesis that the thyrofd seeretion regulstes the
carotema~Vitamin A resction, more procf is needed before
this theory cen be accpted unequivocallye

ABSORPTICN OF VITAMIN A FROM THE INTESTINESw

Vitamin A is much more readily esbsorbed L£ram the
gastro-intestinal tract than is its provitomingseCarotente
In contradistinetion to carctensy Vitemin A i as well
utilised when given by the perentral route as i1t 1g when
adninistered orallys

Sobel, Rosenburg and Engel ( 1962 ) reported that
when Vitenin A wes administered to cows intravenously ag an
equecus dispersion, the increased excretion of Vitamin A
in the milk was £ifteen times as great as when the geme
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quantity of Vitemin A wag given orally dissolved im ofl.

(a) Hydrolyais of Vitamin A Beters as & Preliminary
to absorptioni= (i the bogis of the experiments of Grays
Morgereidge and Gowley ( 1040 ) 4t is now generally scdepted
that Vitamin A esters must firet bed hydrolysed to the
aleochol form before they are sbeorbed from the gastrointestinal
tracts It 4o belleved that an esterase in the intestinal
Juice is responpible for this hydrolysiss

Gray gt 81+ ( 1940 ) found that when the naturslly
occurring ester was given to ratsy, 2 small but stesdy increase
in the amount of free aleohol in the intestinal contents
resulted ap sbdaorption proceeded.

However, the decesive finding which indiented that
hydrolysis of the eater must precede absorption was the
proof that the Vitanin A present in the intestinel wall was
lgrgely in the farm of the free aleohol.

In the gamples of gut wall obtained from rate in
the three to @ix hour pericd after the feeding of Vitamin A
ester 825 of the totel Vitomin A in the tissues was fourd to
be in the form of the free alechol. |

Iden and Selilers ( 1960 ) extended the cbservation
of this phenomenon t¢ colves and sheeps Uhen the animels
were slaughtered 4 hours after the adnministration of Vitemin A
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acetate, almost complete hydrolysis had obtained in the
contents of the intestinal lumen, in scome esges and only o
partial hydrolysis in other ¢nseo.

When Vitamin A ester wag fad, the eater fraction
in the mucosg was 73% of the total Vitemin 4 in the cese
of calves gnd 663 the case of the sheaps

On the other hend, the corresponding values for
the ester fysetion in the intestinal muccsa of the calves
and sheep respectively after the administretion of Vitamin A
alechol were 82 and 775 This indlcates thet esterificetion
of the Vitamin A alechol oceuwrs after it hes besn sbeorbed
into the mueosas

 Clsusen ( 1943 ), Popper and Volk ( 1944 ) have
further confirmed the hydrolysis of Vitamin 4 easters priov
to absorption.

PACTORS ALTERING THE RATE F ABSCHPTION OF VITAMIN Ale

1) Effect of Ages Cobel, Bosman and Kramer
(1950) reported that Vitamin A wae ebsorbed at & morkedly
diminish rate in the new born baby as compared with ‘
children over -m yeor of age or with that of adults when
it wap adninistered either In en oily medium or in on
aquous digpension. |
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Claugen (1933) veported thet the maximum level of
vitamin A in the blood wag attoined three to five hours after
it orol administration in older children.

Refoky and Yewmon ( 1048 ) reported that the
aboorption of Vitemin A proceeds relatively olowly in the agoed.

2) The Effect of Concentration of sdministered
Vitamin At~ It has been chown that the concentration of the
Vitemin A sdministered is an important factor which influences
the rste of utilisation in this species.

In the experiment of Reifman, Hallman and Douel(1843)
a2 direct proportionality was found over a wide range between
the concentration of the material fed and the rate of abaorption.
Their recults are summerised in the table 2418.

LABLE =212
TABLE SHOSING THE AVERAGE ABSCRPTION CF VITAMIN A
(CALCULATED A8 I.Us PER 100 ©Q. CH.OF BODY CURPACE PER HCIR)
FOR THE DIFPERERT DIEAGE CF
VITASIN AWFED.
Reifman gt ales (1048)

Dogage of Vitemin A E sbsorption of Vitemin A
Wiﬂ TeUs b ~ mrI.U-_ s
100 : def= Gab
000 2846
10000 36900
100000 2102.00

1000000 . 10140.00

N L T 2
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(8) Sohmiat and Schadat ( 1830 ) reported that
vitenin A con 68111 be efficiently absorbed by Choledotanised
vitenin A deficient rat, lsesy the importance of bile in
the sboorption of Vitamin A 40 much leas then in the case of
carctenc., : :

(4) The Bffects of Pat Feedingi«Fat plays a less
important role in the absorption of Vitemin A from the
gastrointestinal tract than it does in the ease of
carotenoidss

This fact hos been eonfirmed by De ( 1937 ) and
Relfman gt gls ( 1943 ).
| Russely Teylor, Valker and Polskin ( 1942 Jelso
fund that fat 28 not essential for the abacrption of Vitamin A
in the fowls

(6) She Effect of Nineral Cil:<The presence of
nineral oil in the intestine may likewise modify the
sboorption of Vitamin A but there also the effects are lase
serious then in the ecase of Provitamin A

Noness and Christiansen ( 1929 ) ss well s
Alexender and Coworkers ( 1947 ) falled to demonstrate any
deleterious effect vhatesowgver on the port of mineral oil
on the utilisation of Vitamin Ae

(8) A Comparigon of the Wtilisation of Vitenin A
Aleohol and Vitemin A Fatersieidccording to leCoord,fatsampes,
Lavender, Hartin,Ulstrom and Tully ( 1948 ) sae well apg Zobely
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Bagman and Mremer ( 1949 ) the absorption of Vitemin 4 i
believed to proceed equally well in normal subjects when
given gs the ester or as th_a aleohols However, since the
hydrolysis of the Vitamin A ester to the aleohol must predede
its abgorption, any eonditions which vetord or inhibit the
hydrolysie of the ester should st the ssme time reduce the
offectivensog of the eater fomme Accepting t¢hin ag a voarldng
hypothesis Week and Savigne ( 1949 ) compaed the biologleal
responges to Vitamin A given in the li‘m of natural esters,
acotate or free aleohol when fed to chickens im jojoba seed
oily ethyl laurptey sharkliver oil, cottonseed oil, corn oil,
castor dl or minerel 0ils In all cages the Vitemin A deposition
is lowest when the matursl ester i feds In general, Vitemin A
acotate elicite o slightly lower vesponse than doss the fhee
alecholy but im eondition is revised if the quantity of ol
given with the Vitamin i reduced ¢to a minimum.
(7) The effect of mmuloifying Agentas-Locithin hag
been shown to enhance the absorption of Vitamin A.
|  Egh and Sutton ( 1948 ) as well ap Soharf { 1847 )
noted that Vitarin A 18 better utiliged when given with
Soybean leoithin then when thie phospholipid is sboents
(8) The Bffect of Thyromine:-Reeiprocal relationships
exist between the metsbolism of Vitamin A end that of Thyraxine.
_ Belssco and Murlin ( 1840 )y Shedhu and Brody (1947)
and Ochultze and Hundhansen ( 1939 ) have reported thet large
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emount of Vitamin A produce an antithyroid action.
THE STABILITY COF VITAKIN A IN THE INIBSTINEte

Beumanny Rifsing and Steenboek 1934 ) found
that Vitenin A may be largely destroyed in the gestrointestinal
tract.

Reifman and Coworkevs ( 1943 ) were unable to
demonatrate any apprecisble destruction in three how test.

Gedger ( 1952 ) also reported no earotene op
Vitamin A i destroyed by intestinal bacteria over & twenty
four hour periods ;
DESTRUCTICH OF CARCIENS AND VITAMIN A OF FPESD ON STCRAGEL-

In a study of the effect of various factors on the
deatruction of cerotend in plant meteriasl Seshan and Sen
( 1942« 43 ) found thot oxygen plays the predominent part in
the destruction of carctene, and heat, light, moisture and
engymes are accelerating agentss The carotene could be
destroyed by the Fhotosthamical action of ultre-violat light
alone wes alsc recognigeds Under Indien climatic conditions
even apecially ecured hay containing lerge amounts of carotene
logt ite Vitamin A value on storages

Baird, Ringroses ond Maclillan ( 1939 ) reporting
on the atability of Vitamin A ghowed thot there 4o a substantial
loss of this fector in chick rations end feed ingredients when
thece are stored under ordinery conlitions for various lengths
of times Howevery there is considerable disagreement as to the
anount of destruction or how rapidly such destruction tekes
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place. |

Frape end Treichler ( 1933 ) yeparted losces in
Vitamin A potency of 30«80 percent in 6 to 19 months in
alfelfa leaf meel, dfded peapy yellow corn ( whole or ground )
and pmdered whole milk.

Fiek and Bethke ( 1029 ) reported very little 4if
" any destruction of esrotene in yellow corn when stored fop
one years ‘

Recordy Bethke and Wilder ( 1937 ) stated that
there wes a loss of Vitomin A fyan Cod Liver 041 and cerctene
from alfelfs meal when mixed in s ration, but the destruection
wag not complete even after a storage pericd of six monthe in
s hepted well lighted room.

Praps and Kemmerer ( 3986 ) reparted thet the
Vitamin A in Cod Idver Oll when mixed with feed was entirely
destroyed in two weeks when stored ot temperetures se low as
7°= 2°Cs

Fraps ond Kemmarer ( 1937 ) also peported that
£ish Mver Oils 3a concentrates when added to finely divided
feeds such as white corn menl, white corn mesl end yesst,
white corn meal and soybean 0il menl lost their Vitanmin A
potency to the extent of 70 to 100 percent when atored at
room temperature and ag low s 6° Ce for four wesks,

Badrd, Ringrose and Mackillsn ( 1939 ) eonducted
seven experimentscovering respectively 0,448,12,16,21 and 26
weeka of starage of the ration to determine the stability of
Vitanin A in mixed foed irgredientss “hen Vitamin A in the
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form of fortified codliver oil was mixed in the rationtof
provide 100, 180, 200 and 300 IJUs of Vitamin A per 100
grams ration, the Vitamin A 444 not evidence compiate
deatruction even when the ratione were stored in burlap
bags at sumner temperature for 26 weeks, elthough 1t
underwent progresgive degtruction as the storsge period
advanceds

According to Seshan and fen ( 194243 ) under
Indien climatic conditions even specially cured hay containing
large amounts of carotens lost its Vitamin A value on
storage, most probably due to & slow spontaneous oxidation
of the pigments The complete disarpearance of carotene vag
merely & matter of time, usunlly taking from 10 to 15 weeks.
Their resulis ere given in table 2413,
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SAELE=2s13

TABLE SHONING BFFECTS OF STORAGE (N THE CARUIEBNE CONTENT .‘
' OF HERBAGES

T ) !
Sample{ Carotene cone-(Period of { Corotene cone gm of caro
_ 3 tent of dried jetorage ing tent after oto-(-tene pere
Tumberd sample mg/kg«l weeks. 0 rage mg/ks.  ( centage.
it B | i
e 09528 6 536 762
2e 21648 8 268 8746
Se 174.2 10 2046 8842
4o 2159 13 T4 o G
S 103+1 156

el D447

Quoted from Animal Mutrition Resesreh in Indla
By Ko Co Sen= Page 268 o

Lease, Yeber and Steenboek ( 1938 ) found that
a proncunced destruction of Vitamin A occurs with rencid fats.
This 42 one of the most important reagons for destruction of
Vitamin A potency of food ptuffs when mixed with fish Lver
oile :

The variations obgerved by @ifferent workers in
the Vitamin A potency of feeds on gtorage are dependent on
varioug factore like inmterval of time elapsed after mixing

——
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the food ingredients, presence of ingredients rich in fat
content and bad storage conditions.

In order to minimise the deotruotion of Vitamin 4
poteney various gteblilisers have beiu roecommended .

The tocophercles asre now recognised to be the
moot important stabilising agents for Vitamin A and corotenes

Bacharach ( 1940 ), Moore 1940 ) and Davies and
ocre { 1941 ) were the first to demonstrate the aynergistie
aotion of tocopherocles on the depogition of Vitamin A in the
tissue.

Rickmany Harris and Voodside ( 1842 ), Hickmen,
Ealey and THarris ( 1844 ) demonstrated that the growth
pramoting effect of Vitamin A alechel, Vitamin 4 acetote and
Us Ge Ps Vitanin & refersnce C1il was enhanced u‘ahan natural
Vitordn B preperations were present. |

This "spering® or “gynergistie® action of the
tocopherols was termed "Co=Vitemin 5 mctivity by Hickmen
and Cowerkers.

The "CoeVitamin B" action on Vitamin A heag been
confirmed by Guggenhelnm ( 1944 ) Sendevs and Coworkers {(1544),
Gridgeman ( 1948 )y lenley and eoworkers ( 1947 ) and Galeone
and eoworkors( 1048 ),
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To study the relationship between intake of
Cavotene and Vitamin A end their excretion in egzge, two
separate sete of experiments were conductede the firet
one designated ao uncontrolled feeding experiment and
the second ap controlled feeding experiment. The methods
adopted for oach of them has been stated separately.

1) UNCONTROLLED FEEDING EXPERIMENTS

In the firet experiment Carotene and Vitamin A
wag estimated weekly in eggs of fowr groups of hens
mbintained on four experimental meshes having different
Vitomin A potency per kg. of feed.

SOURCE OF EXFERIMENTAL EGGAL-

The birds under experiment belonged to “"Cheap
poultry retion scheme® of Live Ctock Ressarch Ctation,
Patna end they were of white leghorn breed of the asme
hatche '

They were maintained in Foultry pens situated
in the premises of Government Csttle BEreeding and Dairy
Farm, Patnge All the pens received the same management.

The birde were divided into four experimental
groups each consisting of 26 hense fach group was sgain
divicded into three subgroups of 3, 2 and 9 heng
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z-umﬁvw and were kept in separate pensg.

EXPERIMENTAL HAgiie
Sach group of hens were maintoined on a different
experimental magh evolved under the Cheap poultry ration
“chemes The composition of the experimental mashes ars noted
in Teble 341s
TLRLE =iiald

TABLE SHONING THE PEROENTAGE COMPOSITION {}F DIFFERENT
EXPERIMENTAL MACHES.

e A RN

Iy IR pooizion Reriepne et
l.Yellow Corne 20 10 8 6
SeBarleye~ 10 s 8 8
3«hest brane 20 24 26 &
4eGroundnut Cakew3l 28 16
BeBerseen mesle & 5 s 5
6eFich menle 10 - 10 -
Lot S 7 - 1
deidce polishingse 17 10 38
DsTondelllin wostes - 20 98
10.Bone meale 1 i 1 1
11.Common Salte  0s6 045 Oeb 046

contata 0 @ 82423 23423 22436
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1432 grams of Rovimix A= 525 was supplemented
with 100 Xlogrems of each experimental magh. Rovimix Ae325
contained 3,W Iels of Vitamin & per grame

SELECTICH OF RGGS#=

For entimotion of Carotene and Vitamin A
content of ezgey three eggs were selected as representative
sanmple of esch group (one egg from each subegroup) on the
basie of randam gelection on every Tuesday evening between
Qe Pslle

Immediately after collection the egpe were
preserved in refrigevstor ot 0°C. ¢111 they were eatimated
for Carctene and Vitamin A content. The Corotene and Vitemin A
content of three eges were doily estimated for the next fowr
conpecutive days after collegtion.

PERID OF THE BXPERIEENT e

The experiment wes started in the firet week of
May, 1966 end continued t111 the second week of July for a
period of 1l weekse It wap then discontinued for four weske
for the rﬁnx seagon to be established fully and taken up
sgain for snother two weeks to study the effect if any of
the rainy cesaon on Carctene and Vitemin A content of the
eggee | '

Room tempersture was recorded dally tm-oughaut
tln duration of the experiment.
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In the later part of this experiment veristion
in Carctene and Vitamin A eontent of eggs gtored st room
temperature for 7y 14 and 21 days were also studleds

Theee egus of each group was collected on
the besis of rendom selection as atated above and they
were stored at room tempersture for 7, 14 and 21 days in
a well ventilated room on a ensmelled trays Egge were
eatimgted for Carctene and Vitemin A content on 0y 7, 14th
and 21st days

II) CONTRCGLLED FEIDING EXPERIMENT 8w

The gecond experiment wae also nmﬁuéted to
Study the relstionship Letween intake of Carotene amd
Vitamin A apd their output in eges but et a controlled
level of fecding.

EXPERIMENTAL BIRDSte

The experiment wes performed on fowr hens of
approximately same age and body welght of white leghorn
breed purchased from Centyal Poultry Femm, Fatna.

FPESDING OF BIRDSte

The birde were maintained throughout the
experiment on & basal mesh, the composition of yﬂ:!ﬁh is
recarded in Teble 3.2+
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TABLE=D 2

TABIE SHONING THE PERCENTAGE COMPCSITICN OF THE BASAL MASH.

Serial Numbers  Of the ingredients{fercent of the ingredient

le EIJJW Corn 80
o, Groundnut cake a6
Se Eheat Bran 12,80
4s ; Fish meal 7480
Ge : Hinersl mixture 3400
Ge Bone meal £400

L cotErrarae 8- TR i = e

The hens were meintained for four weeks on a
‘basal mash without any Vitamin A supplement for depletion of
body storage of Vitamin 5y 1€ ony due to previcus feeding.
During the depletion perdod epze were not collected for
analyeis.

The hens were kept in separote cages for individual
collection of egus and the mesh wes offered daily in the
morning at sbout 8 As M.

GROUPING OF BINDGte _

Un emmpletion of four weeks of depletion peried,
the hens were divided imto two groupe.

Hen number 1 and 2 formed the experimental group
while hen number 3 ond 4 formed the control group based on
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rendom selection.

(n termination of depletion period of four weeks,
egue were collected for two weeks and were estimated for
Carotene and Vitemin A content of the egge. :

During the second week of the egg collection
pericd, a digestibility study of Carotens wes made on the
experimental henpe

The foed consumption and the feaces moideld by
the hen number 1 and 2 of the experimental group were Gally
recorded for seven Gays.

The Carotens content of the fesces were dally
estimated. The estimstion of Carotens from the pooled
sample of femtes coliected during the week e¢ould not be
done at the end of the experiment ag it was likely to be
oxidised on storage.

The total amount of Carotene ingested during
the seven daye were calculated fyrom the total food consumption.
The carctene content of the feed wes estimated at the
bog!mln_g of the digestibility trial.

VITAMIN A SUPFLEMENTATICN 2.

on expiry of two weeks of egg coliection period
{ without Vitamin A supplementstion ) Vitamin A
supplementation at eontrolled level was atarted in the two
experimental hens. |
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A concentrated form of Vitemin A palmitate
known as "Vitanin A Concentrate™ menufectured by Roche
Private Itde; Indila woe uged in o diluted form for
supplementations The concentrate wes & standardised produst
in ground nut ¢il contalning one million IeUsper grame Ohe
gram of Vitenin A concentrate wes sccurately weighed in &
50 mle volumetric flask and the volume was made upto the
mark with ground nut o4l. The econtent was thoroughly
mixed by Shakings

Osl mle of this ground mut oil would therefore
contain 2000 Is Us of Vitamin Ae

2000 1. Us of Vitonmin A wae daily adminiotered
for three wesks to each of the experimental hen in 0.1 ml.
of ground nut oil by means of a gradusted one ml. pipette.
Separate pipettes were used for the two henss The pipettes
were rinsed with 02 mle of ordinary ground mut oil after
supplementation and the rinsings were slso administered to
each hen.

The volumetrie Clask conteining the diluted
*Vitamin 5 Concentrate™ was kept in the refrigerator
wrapped in a black eloth.

COLLECTION OF EXPERIMENTAL EGGSie
To allow the Vitanin 4 level of the body to be
stabilised, during the firet week of the supplementation
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period no eges were collected for Carotene and Vitamin A
estimatione During the next two weeks agpgs were collected
fran the experimental as well s controll group of hens end
their Corotene end Vitamin A content were estimsted.

DIGESTIBILITY OF CAROIENE WITH VITAMIN A SUPPIEMENTATION -

During the last week of the Vitemin 2
supplementation period a digestibility trial for Carctene
wag again run for 8 week with the two experimentel henceThe
digestibility trial wes c¢onducted in the same pattern ag
stated previcualy.

ESTIMATION OF VITAMIN A LEVEBL IN LIVER ARD BLOCD SERUMte

&n gompletion of 3 wesks of Vitemin 4
supplementetion period- sbout 20 ¢ece of Dlood was coliected
by heart puncture from sll the four hens for estimstion of
Vitamin A In serum =nd then the hens were sacrificed snd
thelr liver collscted for estimation of Vitamin 4.

DESTRUCTIGN OF CARCIEMNE IF FEils OF STCRAIESw

The destruction of Carotens on storage in the
bagal megh used in controlled fesding experiment was also
investigated. | |
| From the pooled sample of the feed, Corctenc was
estimated st the begloning and erd of the experiment and the
percentsge of degtruction of Carotens due Yo storage was
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caloulateds

ESTINATION OF CARCIENE AND VITANIN Ate ,

Carotens wes estimated in the biologieal materials,
1ike feeds, fences and egg yolk by Bacharach's method ( 1950 )
modified by Majumder and Gupta ( 1960 ) end Vitemin A was
ectimated by the method of Oger, Helniek and Pader ( 1943 J.

Before proceeding with the setual estimation of
Carotene and Vitemin A in the biological materisls, to test.
the aceuracy of the method recwery test wes ¢onducted with
Inown smounts of added Corotene and Vitamin A respectivelys
The results of the recovery teot experiment have been '
incorparated in the Chaptera on Results and Discussion én
Table 441 and 4.8,

ESTIMATION OF CAROTENE 1=
| ‘beervations from varicus laboratories have

since shown and confirmed that the application of hest o
the use of alkell in the amtraction process was prejudicisl
to an accurete determination of Catorense 4in Niologlical
material, atempts hgve therefore been made from time to time
to refine the techmnique for Carotene estimation incorporeting
the advantages of this knowledge.

The mothod edopted for estimation of Carotene in
foela, feaces and egg yolk is practicaily the seme with minor
changea

SSTIMATICON CF CARCTENS IN RGG YOILESe
The waring blend or homogenisstion suggested by
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Mpjundsr and Gupta ( 1960 ) has been found to be very
convenient for extrection of Carotens in sll types of
viological meterials This method wes therefore sdopted
for estimstion of Cerotene in Sggeyolke |

Before Procesding with the sctusl estimstion
the hbight of each e=g was recorded by s sensitive bnla;iw.

By tresking the eug shell the yolk wap separated

out from slbumen and was colleoted in g petridishe To
remove the laat trace of albumen, the yolk wag theroighly
washed with diptilled water and then dried over a filter
papers The yolk wes finplly weighed in o balance.

4 gramg of the yolk was sceurstely weighed
in a 80 mls Deskere 85 mlegl:l Acetons ond Fotroleum ethey
{boiling point 40=6°° ©) wes addedtof it along with o
rinch of hydroquinone a8 antioxidant and thoreughly mixed
with a glage rod. After mixing the entire magterial was
run in 8 waring blendor end homogenised for a minute.The
extraction wes ropeated thrice eaoch time a2dding 76 c.c.
of 1:1 Acetone ond Patroleum ethers The extract was then
filtered through glase wool %0 remove the suspended .
ma‘t-u‘ialﬁ The glags wool waes further washed with 10 ¢ace
of 131 Acetone petroleum ether mixture to remove the
lagt tyace of Carctene with the filtrates Acetons belng
miscible with water 4o removed from the filtrate by
weghing with water in a sepgrating funnels Four washingoe
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sre conaidered emdugh. The residusl petroleum ether extract
wag then collected in & 100 mis volumetrie fisak %o which |
wes odded 10 grems of anhydrous sodium sulphote to sbeord
the last trece of watere For separation of xanthophylls
and other non esrotencid pigments from copotens powder
chrematography as suggeated by Vajumdsr and Gupta (1960)
vas adopted. “etroleum ether extract free from traces of
‘cetone ond water va@ shaken with 7 grams of bonemeal
powder 4n a beskers Xanthophylls and other nonecavetensid
pigments were adeordbed in the bone-meals The pure
Carotena axtrect was then sllowed to stand for half an
hour ant £iltersd through a Vhatmen Moe40 £ilter papers

Before taking the finmal reading in tho
phﬁmﬁctr!e eolorimetor; the volume was made constant
at 10 ml, The resding for Carotens wae taken st 440
millimicron wave length using filter lo.d2e The reading
ef theunknown wns taken against the blenk set at 2ero.

The eoncentretion of the unknown is calsulsted
from the following farmulaie
Concentration of unknownsHesding of unknown x Calibration

&) i WRAY

There calibfation factey = Resd fig of Stesdard.

PREPARATICH OF STANDARDS 3w
310 milidgram of Crystalline Bate~Cavotene wes
disgolved 4n 100 mls of Petroleum Sther( beP 40-80° C).
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Therefore 1 mls of Petroleum “ther contoined 100
miorogromg of Beta~Carotene.

08 mley Oel mley 0ol ml. and Oud mle of
stock solution of Setaelarotens were taken in diffevent
tegt tubes and the final volume wes made 1 mls with
Potroleum ethers Hences, 1 mls of each stendard contodned
5y 10y 20 and 40 nicrogrems of Dete-Carotene reapectively.
Por each soncentration of standard, calibration feetor
wae determined in duplicates From thelyr sverage value,

. calibration feetor used in the estiration of carctene
wes finally determined. The colibretion fector used in
this sxperiment for estimation of Carotens was 0.12.
PROCESSING OF BOE MBEAL FOR UBE A3 CHROMATOGRAN $e

For the purification of bHone meal for use as
chromstogran the bone meal wap ¢arafully eifted from any
alhering tissues, then waghed thoroughly with hod tap
veter and d#lads It 18 then bolled in absolute alechol
under reflex for four hours. after drying 1% wes left
in Petroleum ether overnight in p refyigerator and
finally dried in the ovene Thip processing was necessary
to remove the fats and plgments 4f any im i,

ESTTMATION OF CARCTENE IN FEIDSte
| The procedure sdopted for the estimation of
Cavotene in feals was the game op stoted aboves The feeds
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vere finely grinded in & pestle and morter before Csrotene
wag estimateds '

In each eptimption feeds were extracted four
times with 1:1 AcetonesPetroleum Stleyr Hixture instead
of tihree as it ves stated previously for egg yolk. 2 grams
of pooled semple of fecd was used in each estination.
ESTIMATICN OF CARCTENE IN FEACESte |

Tences were daily collected quantitatively
during the digestidbility trial of Carotene and estimetion
of Carotene was also conducted from doy to day to avoid
further oxidations8 grams of representative semple of
feacas wes uped for ench eatimation.
ESTINATION OF VITAMIN Ade :

Vitamin A wes estimated 4n ezg yolk, lven
and Foultry maghes by the method of Jser, Melnick and
Pader ( 1843 ) and 4in blood plasme by the method of Denn
and Evelyn ( 1938 ). |
ESTIMATION (F VITAMIN A 1IN BEGG~YOLKs-

2 grams of egg yolk was accurately weighed in
8 50 mls conical flgsks It was then saponified by reflediing
on 8 boi.l:lm‘utu beth for 30 minutes with freshly
propaved Os5 T alecholic Potassium hydrexide using 16 ml.-
for esch gram of sample(Vitamin 2 is present in the
ungaponifiable parts of the animal 14pid). It wee then
cooled and transferred t¢ a separating funnel adding an
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equal volume of water as o washe Extracted four times
with 15 ml, of ansesthetic ether eoch tims and the
aquecus phage was Glgcardeds The ether extract was washed
once with 50 mle water and once with 26 mi. of 0.8 &
aquecus Potagsium hydroxides The ether extract was then
repeatedly washed with water 111 the last woehing give
no pink colour with Thenolpthalien. The lapt trace of
vater wes removed by sdding 10 grame of anhydrous
Sedfum “ulphates The ether extract free from all traces
of water wae evaporatad to drynese oh s watar beth in a
80 ml, bheskers The resitus wes dissclved immediately in
05 mle of Chloroform and transferred to the cuvette of
the shotoeslgtric colorirster sdding an equal volume
of chilcerofors ag & washs © mis of 25 percent SAntimony
nmm golution 48 then added rapitly to 1 ml.
Chloroform conteining extrected Vitamin A and & fleeting
blue golow ie developed which is messured at 620
nilidsderon wévs langth using Tilter Wo+62, within 4
seconde of the colour developmert. The reading of the
unknowst wag taken sgainst the blank set at Beros

The soncentrotion of the unknoun is ealculsted fron
the following Toymulag~

Concentration of the unknownslieading of uniknown x
- Calibration factor,

PREPARATION OF STANDARDESSw
10 milligrem of Crystalline Vitamin A Acotate wos
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digsolved in 100 ml. of analytical grade Chioroform in
& 100 mle volumetrie flaghe Therefore each mls of
Chloroform eonteined 100 mieregvame of Crystalline
Vitomin A Acetetes

+08 mley Oul mlyy 042 mls and Osd ml. of the
stock solution of Vitamin A wos teken in different test
tubes and the volume wag mede 1 mls with Chlorofoym.

Hencey sach mle of the standards contained 5,10,
20 and 40 micrograns of Vitamin A respectivelys For each
concentration of the etandard, resdings were token in s
Kett Sunserson Fhotoeelectric Colordimeter at 620
millimicron wave length using £ilter No.82.

For each goncentration of the standard calibration
factor was deternined in duplicete and fram their
average value caliibration factor used in the eoctimation
of Vitamin 4 , in this experiment was determined. The
Calibration factor used in the estimetion of Vitamin A
in this experimont wes 0.267.

€5 percent of intimony Mehlmfidc golution wap
wepared by dissolving 26 grems of Antimonyitrichloride
in 100 mle of Chloroforme Antimonytrichloride solution
wad prepered evary week and stored at room temperature.
CORMECTICR FOR CAROTENE IN VITANIN A BOSTIMATIONGe

Estimotion of Vitamin A in presence of Carotene
precent omme dirficulty becsuse Carotene which is also
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extracted with Vitamin 4 contributes to the development
of blue colour in Carreprice resction between Vitamin A
and Ant!nw trichloride. It is therefore mc-iauzw to
make allowance for that part of the blue colour caused
by the Cerotensentinany trichloride resctione The
eimpleat nethod 18 to estimate the earotens separately
and apply @ eorrection factor to the value of Vitardn A
obtained. ' |

Determination of the corvection factor for
Carotene was based on the line sugsested by Fettsnd
iapage (1940)s

70 1 ale of Chloroform containing 50 microgrons
of Capotens 9 mls of 25 percent mtimonytrichlwiae
solution was addede it produced a blue colewn equivalant
10 14463 mierograms of Vitamin A or one micregrom of
Corotens produced & blue colowr equivaient €0 020
mierogramg of Vitemdn A.

in order to apply the corvection factor amount
of corotens found in any sample wse multipiied by 0420
which gave the velus of Vitanin A equivalent for the
amount of caroctene present in that biologicsl sample
and this velue substrected from the estimsted smount
of Vitemin A gave tlw sotusl Vitemim A content in the
sample.
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SSTIMATION OF VITAMIN A IN LIVihte

The method for estimation of Vitemin A Sng liver
T W O% OF

tissue is the same ag atated shove except the% ddver

tissue wves fivet tritursted in a pestle and mrtar with

30 mls of «6 N alecholic Potagsiumhydroxide and then
saponified following the same procedure as sbove.
BETIMATION GF VITAMIN A IN BLOCD SERUMs=

About 20 cece Of Dlood was eollected from each
hen by heart puncture for eotimstion of Vitemin A in
blood gerums

Vitanin A ie not found free in dlocds It 4o
always in agsociation with blood protein as ™itanmin A
protein complex®s"™itamin A protein complex® in blood
is easlly broken either by adding alsohol or by
saponificatione |

in the precent method ( Denn and Hvelyn,1038 )
Vitamin A has been estimated in serum without
ﬁp@nﬂ.ﬂmﬁm.
PROCEDURE g

6 mle sorum wog taken in g centrifige tube of
about 26 mls capscitys While shaking elowly an equal
volume 86 percent ethanol was added to 1% followed by
two volumes of Petroleum ether{ LePs 40~60 }o The
centrifuge tube wes then stoppered end shaken for 10
minutess It was then centrifugel for one minute at 1500
revolution per minutes From the supernstant layer 5 ml.
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of Fetrolesum ether wag pipetted out end put in the
cuvett of the Kletiesummergon photoelectrie colovimeters
The petroleun ether was evaporated in a water bath and
the residue wes dissclved in 1 ml. of Chloroforms The
biue colowr wae finally developed dy adding O ml.of £5
percent Antimonytrichlordde solution and the resding of
the unimown wes teken ageinst the blank et ot zerce

 The Vitamin A comtent of the serum wag caloulated
fran the farmulas=

Concentretion of the uninown=hegding of the unknown X
Calibyation factars

W? w vmm & ACTIVITY te
17 h vardous experimental work thet has been
whwpa wmm units of Vitamin A have been used by
a ot Iu'kc‘ls In order to mole the work cocmparable
31; th-u mu, have been comverted to Internstional
Updt, whieh 48 the recognised standsrd tomdays=
/{ one mumuma; unit of Vitamin A i estimsted
/ ’te be equivalent tome3d m&craam of orystallin Vitemin A

) e - =430 microgram of Vitardn A aleohole
‘ l T - ¥y #0:7 Sherman Munsell unites
. /i \1 § #8046 mioropram of Beta=cavotane.
3 j) ,b s sl UsSePelnits
' :-‘m IsUsof = .
. Vitemin A =l Blue Unite

| : ; >
7 . = S e ]
/i [

e SR Tl i T A e TR




CHAPTER- IV

In order to study the relstionship between intake
of Cerctene snd Vitamin A and thelr exeretion in eggs, two
aeparate experiments were conducted.

In the firet experiment Carotene and Vitemin A wae
eotinmated weekly in eogge of four groups of hens maintained
on four experimental mashe g hsving different Vitamin A
potency per Kge of feed. '

The experimental hena belonged to "Cheap Poultry
Ration Ccheme® of ldvestock Reseerch Ctationy Patnae

In the later part of the first experiment varistion
in Carotene and Vitamin A content of ezge stored at room
temperature for 7, 18 and 21 daye were also investigateds

 The experiment started in the firvet week of lay,
1968 and continued till middle of July,; 1966+ It was then
digeontimied for four weeks for the rainy season to be
established fully and teken up agsin to etudy the effect
i any of the rainy sesgon on cerotene and Vitamin A
content of aguse

The composition of the experimentel mashes uced
in thig experiment hes been mentioned 4n Table 3.1 a3d 3+8 in
the Chapter on Mgterials and Hethods.
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TEET PR THE ACCURACY OF THE METHODS ADOPTED FOR BSTIMATICN
OF CARCITMNE AND VITAMIN Are

Before procecding with the actunl estimstion of
Carotene and Vitemin A 4n the blological materiels sccuracy
of the methods of ntsmaum adopted was tegtod by recwery
teat experimentss The results are recorded in Table 4el,442y
443 and 444,

- RABLE= Sa)

TAHLE SHOEING THE AGRERMENT RETWEEN DUPLICATE
ESTINATIQN OF CARCIEME IN EGG YOLK.

“?t)'“ ’ Sourcee s Total Carotene Jveroge Carotene

content in gontent in
chgervation i mierograns. { mievogramas
le 3 &!'oiliiﬂ of %06
ikl 477
2s wllOm - 489 :
TAULE= 448

TARLE SHOWING PERCENT OF CARCIENE RECOVENED FROM EGG
YOLK AFTER ADDITICN OF KNORN AMOUNT OF CAROTENE.

Source | Total Carotens Jmount of [Fercentage of Cayotene recove
eontent in Carotene jared after addition of known
§ nicrogramg. novaz‘edg_ amount, of Carotende

3 Grams egg yolke 4477 = -
ammvomm

10 méerograms bete
Cayotens=- J4e77 13488 04431
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TAELU=403

TABLE SHOVING THE AGREEMINT BETWEEN DUPLICATE
BESTTMATION OF VITAMIN A IN EGG YOLK.

r o | o oo fotal Vitenin A con A eroge Vitarin A cone
; t in mierogrema. ftent in micrograms.

1e 3 grams of 12432
egg yolks
1226
2s «d0= 12,13

TABLE SHOWING PERCENT OF VITAMIN A RECOVERED FROM -
BGG YOLK O ADDITICN OF KNOWN AMOUNT OF VITAMIN-}.

2

L;‘rotul 'Vit@iniﬁmount of ; ercentaze of Vitamin A
Source content in i\lltamm A recovered after gddition of
erogramss l‘ammeraa. imawn amount of Vitamin A

= e

3 groms egg yolk_:* 12.26

3 groms of egg
yolk+ 10 22,26 19433 86483

micrograns
Vi n &

L

Though there is a fair agreement between duplicate
estimation of Carotene and Vitamin A, hundred percent
recovery of Carotens and Vitamin A could not be cbtained
may be because some of the Carotene and Vitamin A were

oxidigsed during the process of extraction.




wili Bl tiw
BSTIMATION OF CAROTENE IN EXPERIMENTAL MAGHES?e

From the pooled gample of each feed, Carotene
gontent of the four experimental maghes were estimated
which 48 recorded in Toble 4.5

SABLE 48 ‘
TABLE SHOSING CAROTENE CONTENT &F THE DIFFERENT
EXPERIMENTAL BASHES,

mmm cam«m emtant 15 ICarchols waatant Sonverted
par kg ’to Vitanin A in I,Ue por

= mashegs g of maah l i‘v'g. maghe

fxperimental Magh=I D85 3736
Experimental Mash~1I 2.7 : 45438
Expevimental Megh~III  1.88 3120
Experimental Magh=IV 342 6677

TRV A STIRIORIIESS

The sources causing veristion in the Carotene content
of the meghes moy be the various ingredients used in the
experimental moghess

Barleys wheat brans ground nut csle and rice
polishings cannot mmmy affect the Carctens content
of the different maches f8 concluded fyom the fact that
they are extremely poor aocurces of Carotente

Bargeem meel which is present at 57 level in all
the experimental meghes is supposed to contribute equally
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for carctene ¢ontent in all the magheas

Yollow corn at 20, 10y 8 and § percent level in
the experimental mesh I, II, III and IV respectively are
1ikely to affect slightly the Cevotene content of the
mashens

_ The gbove facts lead to the inevitable conclusion
tiat £igh mesly 811k worm pups meal and Peniedllin waste
the tiree ingredients used in the maghes are the
contributery factors for varistion in Carotens contente
of feoeds :

In order to pin point the exact source causing
the varistion in Corctene content of feedsy the figh menl,
eilk worm pupa meal and FPenieillin wagte the ingredients
uged in different experimenial maghes were analysed for
Cerotens and Vitemin A content and the results are
indiceted in Table 448

SOELE 4.8

TABLE SHOYIIXG CAROTENE AND VITAMIN A CONTENT COPF PISH MEAL,
811K WORE PUPA MEAL AND PENICIILIN WASIE.

el ¢ 7
Neme of theiCarotene content Inf Vitemin A Sn I, U
Wi!mmmog per Ege :

1, Fish meal= - trace Hile
2+ 511k worm pupa mesle 11481 Nide
8. Fenicillin wasto- File Wile
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From perusal of Table 4464 it 1o evident that edlk
worm pups meal 18 the main contributory factor ceusing the
varistion 4n Carotene content of the mashess

Lampmen gt 8ls ( 1030 ) eonducted a geriss of
experiments to find thet Carotene requirement of laying
birds. He obmerved that 0.2 mge of Carotens per bird per
day to be adegquate as mensured by egg productiong,abgence
of lesion, mortality and hatchsbility. This requirement
of Carotene for the laying birds can be met from all
the experimental magheps Considering the feet thet o
laying bird on an sversge eatp 4 ounces ( 112 grums ) of
magh dailys

The e Re Ce nqutrmtnfng Us of Vitamin A
sctivity per :.m of fe0d ¢an only be met fram the Carctene
econtent of the experimental mash I and IVe

- It 4¢ aleo interesting to note hers that none of

the animel protein ecurces in the feeds contained any
preformed Vitamin A though animel protein gources are
generally supposed to pocsess s pre-foarmed Vitamin Ay
which of courge depends wpon their industrisl methal of
prepargtions

In acditicn to netursl Carotens content ofthe
feeds to meet the MeReCs Foquitement of Vitamin 4 of
laying hen, esch experimental magh wos surplemented with
4200 I,Usof Vitenin A per Kgs of magh in the fomm of
novimix A 8254 8 gtebiliged form of Vitemin Apmanufactured
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GNE AND VITAMIN A CONIENT OF EGG YLK
IR DIFFERENT EXPHERIMENTAL GROUP OF HENSt=

mummvzmacmmmmmgwmo:
adfferent experimental group of hen heve been recorded in

Table 47y 4e8 ond 449
pYEEIEE. T A

Table showing weekly aiwagc (of 3 ) carotene
content of egg yolk of different .@%1 groups &

166466 145 158 1640 169
846465 1442 1449 1430 1463
1546465 1436 1640 1436 1687
8246465 1043 151 1440 1,60
2046465 149 1462 © 146 1463
87060 16857 158 149 166
1847468 1460 1450 1448 1468
1048.68 187 163 158 1469

178466 1,60 1468 168 1666




125465

2654686

16465
B8e6e60
1566465
2240466
2040005
BeT7465
13,766
1048466
178465

4043
£e808
4e A
460
4073
4e71
4o 74
4667

4034
#27

4e2
4052

4054

446

4067
4,78
472
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WM&I |
Group=III 188 1445 40406 16651

Group=IV W 1.7 4063 16,43

A e =% —reem

From perusal of Table 4e7 48 and 449 it is evident
that in all the four experimentsl groups carotene ond vitamin
A content of the egg yolk is dependent on the carotene
content of the meches (vitenin A supplenentation was the came
in gll groups)s

The caexrotene and Vitemin A content of Egg yolk in
experimental group IV 4s the highest having meximum Vitamin
.A potency per kilogram of feed while that of experimental
Group IIT 45 the lowest hoving the minimum Vitemln A
potency per kilogram of feeds The rolative Vitanin A
potency per ¥ge of mash and its content per gram of yolk
of the four experimental group is shown in the Histogram~Ie
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CAROTENE CONTINT OF BGG YOLKi=

The carotene content of the egs yolk in experimental
group I, IX, IIT and IV are 1e81y 1e86; 1446 and 1:70
merogrens recpectivelys
The carotene content of the experimental mgsh 1 snd
o ave very close to each other and so also the carotens
content of the egse of these two experimental groupds
According to Gillam end Heilbron (1936) the quentities
of carotene, oryptcxanthene and xenthophylls are in the oxdey
of 040155 0s019 and 1479 milidgrem per 100 gram of yolks

Mogording to Vodering (1068) and Ferrando (1963) the
qumammammamu.ztommeawo:' ;
BetaeCorctens per egg reepectivelys ‘

cup peoult though in sgresment with that of Ferrando
(1963) ¢ 4t 15 & bit high in camparison to thet of Gillan
and Hedlbron (1036) and Voderdg (1968).

o peview of work of Jensen (1963) it eppears that
he got 187 and 173 mlerogrenms of carctone including Cryptoe
xanthene per 100 grems of yolk when ces weed mesl which
containg notsble smount of Bata=Carotens wos fed to laying
hens at 10 and 15 peCe level with & basal ration containing
27% yellow COPhe

Hence the apparently high cevctene content of egge
chserved in our atudy may be dua O contanination of
carotene with erypto=xenthene, which could not be separated
completely frem carotene by Fowder Chromatography methody
which 48 & repid chrometogrerhic process than column

chromatographys
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VITAMIN A CONIENT OF 1HE EGGte

It 15 evident from Tsble 4¢9 that Vitemin A content
of the agg yolk in the experimental group I, II, JII and IV
are 4481y 4060, 4446 and 4,63 micrograms per gram of yolk
respectively, .04 higher the carotene content of the
experimental mash, grester the Vitamin A content of the 6gge
Boumann gt al (1939) demonstreted thet Vitemin A
content 0f egg yolk tended to incresse from Ged microgrons
t0 042 microgreme per grem of yolk when the Vitemin A
dotake ves inereased from 1% Serdine 011 (Low Vitemin A)
supplement to 2% Cod Liver OL1 (High Vitamin 4
Deuel gt ﬂ. (1043) obesrved that Vitanin A content
of agg yolk rose from 14 to 36,2 micwogramd per gream of
yolk when Vitanin A supplementation per b of food wae O
and 60,000 miorograms respectivelys
AN gt 2l (1963) weconded that Vitemin A content
of egg yolk incressed fram 07 to 1643 ZeUe por gren of
yolk when distary Vitemin & level wes 500 and 10,000 WP
units per 1b reopentivelys
Oupr result supports the findinge ofnanmmnn
(193003 Deuel gt gl (1943) end Hill gf gl (19€3) that
vitanin A content of egg tends to inepeene with higher
ddetary level of Vitamin fa
The Viteuin 4 content of egg yolk ‘entimated by various
workers comparitively at the same dfetery level have varied

widelys

i L S —

S S ——



y 4 1 T 1 DS S a6 BANER EREEDE N
T 194 :
5t 11 85
" E -
i :
L
: REEERELES apEmaEs
I ]
L
as
= T H
i a B 3 E T " 3
11 21t
1 - :
== - =t - o
: e 5 H
1T
11
" K.
imaa
IGEA
IEmE
| s
1 ¥ ..
.A H
. 3 H ]
_ 8
i
i
87 ‘
3 4 n
aEe Ha : |
: A g
»
r
= t T ] :
isuamanas
H ja H
i :
» I H
s
t
T
n 1 R
8 T
F T iE B i
| L
TH 84 £
i i
i : 1 & ¥ HHH L |+
+H ] L : muu
+4 4441 11 FHH .II.HI
g ; HH saa BEma
anaiaranin. o : s -
el s § H 2uw
HH HA H : £EE
i i e : - HHR R
; i ] H R
r | ._ . a8 H
-t w L.A l l.,!|— u ll’b




29
Deuel gf gl (1843) cbeerved that on feeding 4500
microgrem of Vitemin A (313230 IUs appromimately) per Lb
of feed the egg yolk contained 1448 mierogram of Vitamin
5 (42463 1,Us) per gvem of yolke
Hi1l gt al (1961) obteined a value of 16e3 UstePs
of Vitemin A per grem of yolk when dietary Vitamin A level
wos §0,000 ( ten thousand ) UsSePs Units per Lbe
In our result the experimental group IV which had
& Vitamin A poteney of about 65,000 I.Us par 1d of feed,
the aversge content of Vitamin & is 16442 L.Us per grem of
yolke
Seme of the pzobahla reasons for vardetion in the
vitamin A content of egp yolk chsemwved by the sgbowve
mentioned workers may be due to asfference in such factors
as the breed of birds, sources of Vitamin A supplement
and methods of estimptions
The relstive vitanin A potency between inteke
ca&nmm 100 grams as average daily food consumption)
and 1ts content in an averege egy yolk (16 grams weight)
of the four experimental group is chown in HistogremeIIs

STATIETICAL ANRLYSIS tw
Btatisticel test wao conducted %o test the effect off

adfferent trestnents on the Vitsnin & and cerotene content
of egg yolkse |
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Amalyels of variance (Snedecopr=1987) which was run

té test the vardation between treatments y between weeks and
between animels 18 indfoated in Table 410

LBismae0

analyets Of Variance showing the effest of different
feeds on carotene and Vitamin A content of egg yollks

ﬁ of DeFs } MaOo
Botween trestments~ 3 OedS24 0w 3 Ued1279#
Between weekn~ iz 0s426 =» 32 02334 %%
Between animalo- bk | Oe1867% 11 0408330
Zyrop= 129 00056 129 0007

S ————————— s ———— o
Totale 165 1585

~ #s Bignificent 6t 15 Teveis

 perusal of teble 4e10 it 2o evident that vardation
between treatments, betwesn weeks and between animals each
is highly eignificsnt fop both Vitemdn 4 ag well as carotene
of egg yolk,
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| LAELEedeld
Table showing the weekly average maximum room

tempereture with
gt date of collection of egge

3e 18=5=60
4 25=6-G6
Ge 196-C5
Gs =860
T 15-0=66
Be 22«G=65
e 20=B=C5
20, Ce7-C5
1le 13-7-66
12 10=8=60

42,30%C,
38.28°C~i
354379&
aauee" Co
30,07°Cs
34006°Ce
33*300%
31478°Cs
30,94°Ce

B e s SR R o AT £, R DRSS I € ST =
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EFFECT OF HIGH BWIRORMLNTAL TsMPERATURE ON CAROTENE
AND VITAMIN A CONIENT OF [GGS ge

That high environmental tesperature appears to |
have on adverse effect on the carotene and Vitamin A content
of egge da evident from Table 447; 48 and 4delle

In the first week a:r tha experiment the average
Vitamin A potency was 16, 164385, 15482 and 17404 I.Us per
grem of yolk in the experimental groeupy I,II, IIT and IV
respectivelys

The carotens and Vitamin content of egs yolk
decreased to & minimum value with ineressing environmental
temperatures The Vitamin 4 potency was lowest on the seventh
wesk of the experimont being 15, 16419, 15412 and 16440 I.U,
per gram of yolk in the experimental group I5114111 and IV
respectivedysThis finding is further supported by the fact
that the analysis of variance botween woeks was alao highly
significant ( Table 4410)s

Eith the on get of reins on the 3rd of week of
Jume the temperature fell and the carctene and Vitamin A
content of eg: tended to return to their nommel values

(n the 13th week of the experiment the aversge
Vitamin A potency wes 16408, 16434, 164163 and 16460 I.U,
Per gram of yolk in experimental group I, II, IIT and Iy
' Pegpectively, almost at the seme level as in the first week
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of Mayy whether the fall of carotéene and Vitamin A
content of eggs 10 due to lower inteke of carotene and |
Vitesin A on ascount of lower £00d inteke at high emvie
ronmental or due to hi her vitamin A x?aqnirmnt of the
hen during the Period of stress coused by Mgh environe
mentel temperature 23 not definitely kricwns
Squibby Braham ang Arroyave (1968) showed in
ehort time experiments that a tempersture of 36%¢, depres
sees serum Vitemin A levels 4n rats but not in heng and
arrived st the conclusion thet the hens do not appear to be
very sensitive to mcderste incresse in emvivenmontel
temperatures
Mamsy Androws, Gardiner, Fontains and Carrick
(1068) showed that incressing the Vitamin 4 in the diet
from 2000 to 1800 I.U. per 100 grams aid mot Limprove the
performence of the ehicks kept at 90%,
Asearalll and Bartov (1968) studiea the
Vitamin A requirement of ehicks at moderately high
tempevetures The experiments were caryied out to test
the inflyence of two temperatures onevarying between
21%26%¢ 4n en air conditionea room and the other at
28°%s with arrengement for extra heating for about Ge7
boure a d@sy to resch 33%-849, 4n oxder to similate
varistione in temperature durdinz hot summep dayee
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The birds were Xept at 8 levels of Vitamin A
76,160 and 300 I1.Us/100 grems feeds ALl the ususl criterde
‘of Vitamin A activity (growth, plasme level, liver stovage
and survival) were investigated,
lie obeerved the responge to increase in levels
of Vitemin A was similar with both environmente and his
findings aid not support the hypothesis of incresced
Vitomin A requirement at high envircnmentel tempereturcs
Rurnicy Reid, FKemmerer, Vevich and Noywang (1961)
demonstrated that white leghorn pullets show greater
Vitamin A storege during wintors The probable reason for
greater storege observed by these workers may be highey
intake of food during tho cooler months of the years
Bemnion and Varren (1933), Bruckner (1936), Lee
Hemiiton and Collohan (1937) observed that food intske is
reduced at high envivonmental temperatures
Heywang (1062) observed t.liat the low performmnce
of laying hens in hot weather is due to & roduesd Vitamin
intske concomitant to the reduced feed intake end not to
sny m.m A reguirements
The reduced Vitemin A inteke due to lower food
intske ot high envirommental temperature though ceems to
be fofrly well estsblished, nothing can be definitely sedd
as yet about inereased Vitamin A requirement during the
pericd of high environmental temperatures
In the first week of May when the environmental
temperature was as high as 40°Cs the carotene and Vitamin A



content was comparatively high in all groupe then on 7th
wesky when the envircnmental tempereture has dropped down
%0 38.37°Ce Mo abIUPt change in carotene and Vitamin A
content of the egy wae cheeyved at any atage of the experi-
ment with rise and fall of emvironmental temporatures

n the eontrary the very gradusi decreape 4n the
carctene and Vitamin 4 content of the egy durdng the stumner
months as seen from the comparison of Table 447 and 448 with
Table 4e11 appavently indicates thet Probably 4t s the
cumilative effe@t of reduced food inteke which 4o reflected
through the reduced carotens ana Vitemin A content
during m high environmental terperature rather th

_ an inereased
Vitamin A requirement of the hen at high environmentsl

of the egge

P BGGS STORLD AT ROCH TSMPERATURE FOR 7, 14
and 21 DAYS je A

VARIATION OF CARCISNE AID VITAMIN A CONTERT

8 egge of each experimentel group Iy 11, IXX
and IV of Cheap Poultry Hation Scheme were atored for 7,
34 end 81 days at yoom tempersture in & well ventilated
room on a enameiled trays 7

The carotene and Vitamin A content of the esg
¥olk were estimated on O, 7thy 14th and 215t day and the
Pesults sre recorded in Table 4418 and 4,13,




SARIC 442

Table showing vardation of Vitamin 4 content of
yolk on storage at roam temperature(iverage
8 egze each)e

TererimentaliVitenin A contont in microgrems per | Percent OF
o e ) 1088 Of

10 Dayei7th days { 34th "“"2 15t @y.g vitamin A

2 2 contant
| ¢ between
i i i £ 0 sy &
erimontal ' :
(%gupnl , 488 de2 4434 3498 13481
DIl " 474 4+G0 Gedd 407 14413
GroupeIIl 4440 427 4400 Se77 16,08
Ixperimentsl |
Croupe=1V 4478 407 4ad7 2407 16494

Table showing variation of carotenc content of egs yolk
on storege at room temperature(Aversge of 3 egge eseh Ja

“rperimental{Corotone content in mierosrems per loss of
O day 8 7th day 0 14th day § day gztot;;m eg
V4 2let g
8 i sﬁa:u: betwean

Goupe T 1660 1457 1449 1436 14446
Grogpe 1200 1668 1463 1449 1440 11439
m‘?ﬁm 1s49 1448 1440 2436 '

Experimental o
Groupe IV 1,86 1.82 1465 21459 24406
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On perusal of Table 412 and 4413, 1t eppeere
that the veriation in carotene and Vitamin A content of
ez yolk between O and 7th day s not appreciables 4in sny
of the experimental groups

From 7th t0 216t day there i2 a decline both
in cerotene ond Vitamin A content of egg yolk in all the
groupse i

It wap further cbeerved that between 14th and
' 23st day the elbumen becams watery in ell the experimental
groupss But none of the egge were found to have decomposed
which 4s very frequent in fertils egge due to formation of
embryoe All agge used in this experiment were infertiles

Pandemery Evans and Davidson ( 1968 ) eonducted an
W to study the Vitanmin A content of fresh and
stored shell eggds ;

Vitamin A wap estimsted 4n the freah eggs and
after otorage et 0°Cs for 4, 8 and 12 monthss

The Vitemin A content per grem of yolk in the
above onder were 34529 3467 2460 and 2481 microgrome

. He suggested thet development of rancidity 4n
the oil of the yolk %o be responeible for the loss of
Vitamdn Ae

The other probeble reesons for locs in carotene
and Vitamin & cortent of egy yelk on stornge at oom
tempeyature may be due to pessage of water from elbunen
to yolk and thereby diluting the yolk contente

According to Smith (19804 yolk 1ipid passes to




albunmen on storages honee another probable resson for
decline in carotens and Vitamin A content of egre on
storage may be that come of carotene amd Vitamin A
content of yolk 48 carried away with the 1lipid {raction
of yolk to albumens

II Controllad Feeding experdmentie The controlled feeding
experiment wae cmeted with 4 hens for a comporative etudy of
aéraum and Vitamin 4 content of egy yolk with and without
Vitamin A supplementations
The digeetibility of carotens asz well as
Vitomin A content of ldver and plasms in the hene with and
without Vitamin A supplementation was also iavestisateds
m_‘hsm were kept for four weeks on & basal
mash contadning mo Vitandn A to deplete thelr body atorage
of vmﬁn A 4T sny Que to previous feedings
After four weeks of depletion period the hens
were dlvided imto two groupss
Hen mumber 1 and 2 formed the experimental
group while hen nurber 8 and 4 formed the control group
based on random pelections
'm carctene content of the basal mash wes
eptimated &t the commencement of the controlled feeding
‘experiment end 18 recorded in Table 414
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ZABLE 4424
Table showing tho carotene end Vitamin
of the basal mashs g e

Stene content in { tamin Vitamin A peo
& iltu l-lism Ptr kge eontant. m IoU.ﬁmy pe:' kg.

1450801 1.76 mi 2021
mash ;

The dasal mesh a4 not contalin sny Vitamin A
-supplement in form of fish liver oil or stabilised Vitamin
fve

Assuming that 2 her eats on an average 118
grame (4 ounces gpriroximately ) of fesd per day the Vitamin
A vrequirement of the hen can be met frem the cerctene content
of the above mentioned basal mash, which according to
lempman gt gl (1939 ) is 0.2 milligram per hen per dsy or
200 micrograme per 100 grams of feeds

n termination of depletion peried of
4 weekny egpes were collected for two weeks and were
sstimated for corotene and Vitamin A contente The results
are Tecorded in Table 4a15e :
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~0BLE 4228

Table showing the average carotene end Vit
A eontent of the egge in all the four m‘m
without Vitamin A supplementations

Hen Fosl 3 1448 813
HenFos2 « 3 136 3687
Bnlod 6 2080 8407
Hen Nowd 5 1e41 2403

The avernge carotene and Vitamin A content
(without Vitamin 5 supplementation ) was 1444 and 3,10
sierogranss por gram of yolk respiectivelys The svorage
Vitenin & potency wac 11480 IWUs per gram of yolls

On termination of two weeks of egg colloction
period without Vitamin A supplementation, adninistration
of Vitamin A wac otarted in Hen Musber 1 and 2. Bach hen
wed supplemented orally with BO00 IV, of Vitamin A &n
ground nut o1l menstrum dally for three weekss

After one week of Vitamin A surplementation egge
wore collected for three weeks and were estimated for
garotene and Vitanmin A contents The resulte are given in
Table 4a16e
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preate B )

Table showing the Carctene and Vitemin A content of the
egee in experimental group after Vitamin A 'nup‘;tmmum

R T =
Hen foe of eggs Carotene content in Vitemin & gontent
Husber amlygeds microgram per gram  in microgrem per

of yolics gran of yolks
mmmm__—
Hen Fosd 3 l.14 Gel8
Hen 10e2 4 102 Be7

RN CIEIYY0 ¢ TR LRI CLL L LT A M N e

The average carotene end Vitamin A content per
gren of yolk with Vitemin & supplementation was 1.08 and
6:27 miorogrere per grem respoctively end Vitemin A
potency 20428 I.Us per gram of yolk.

The eeyotene and Vitamin A content of egge in

Hen Nosl and 8 at varying period of Vitenmin A suppleneihe
tation 42 given in Teblowdel? o
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Teble showing carotene and Vitamin A content of egg yolk at
varying periods of Vitamin A spupplementation in Hen Iioel and 2

T SRart 15 n Sieres aerions .
supp O Qe suppleme~ contont ent in odoro
ntations n;‘_wm per gram yolks ntatione 4in microe -grams per

1] . gramd per gren

vithout . Without :
Supplemo= 1.46 Jdell 8 1437 . 9427
ntation. ntations ,

an 1446 3418 e 1487 3487

bt 1443 8«11 e 3487 8687
With Hith
Supplenew ‘ wupplemas

tione fitatione
12th day .27 607 10th day 1,08 Ged0
13th day ls24 6027 igth day 108 Gedt0
15th dav Je1l G420 13th day 0,00 Gedd
16th day 0s82 6434

(n perusal of Table 417 it ic evident that at the highlewl
of Vitandn A supplementation, the Vitemin A content in Dgg Yolk
slmoet beceme Gouble, while the carotene content per gram of
yolk wae depressed in both henss

Deusl gt gl (1943) oboerved that esrotene content wap
depressed from 32,2 = 20 40 844 % 046 microgrems per grem of
yolk when the Vitamin A supplementetion per Lbe of fool wag O
and 60000 micrograms respectivelys
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Deusl gt gl (1941-42) demonstrated that when
mposive dooes of Vitemin A wepe given to cows, a marked
cupprecsion of carotens content of butter fat occurreds

Jensen gb 23 (1042) and Pountaine and Boldn (1944) -
confiymed the depressing action of messive doses of Vitanin
A on the milks

" Thus our results also confimm the findings of

Deuel gt 2l (1943)s

The HeBeCe Tequivement of Vitemin A io mDO IeUs
per Lbe of mash for laying hens, which comeaz to 500 Ve
of Vitamin A per hen per day hased on ealoulation thet &
hen ests on an everage 4 ounces of meeh dellye It het
alyesdy been otated sbove that the average Vitamin 4 potency
vag 11+30 I+Us par grem of yolk when the Vitamin A
supplementation wag nils

o Vitenin A gupplementation which wee four times
the NeRels requirement of laying hen, the averege Vitamin
A potengy rose t0 20,22 ILsUs por gran of yolk, lece than
double the emcunt in comparison to0 360 Vitanin A

in 14ver ag showa later probebly also in other storpge
oxgen 0f the body which wes not studied in the present
experinante

cms 4t 40 seon the incrvease in Vitanin & gontent
of egg ie relotively ampll in comperison to level of feading
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and hence production of egge of higher nutritive value for
human cmmum May not be an economic proponitions

nmmmn.mf OF CAROTEI R s> ‘e

Digestibility of carotene was also studied in hen
nos) and 2 during the last week of egg collection perdod
with ond without Vitemin A supplementations |

The resulis .of digestibility study on caroctenc with
and without Vitamin & supplemenmtation ere recorded in Teble
4418 and 4410 »

SLELE4e10
Teble showing the totel intake and excretion of carctene

feeds and faeces of Hen Noel and 2 and the average d!gutib!—
1lity of carotene for the period of observations

Hoa of Hﬁ Total intake § om metion; Iyerage mwﬂ-

ut' carotene of carotene in j§ lity of darotens.
vauou micmm erogramns g
urim one waeki

eok perioda o oa..

116512 886,24 7561
2 1001.22 270,20 T6e 4

. B #°3

From perussl of Teble 4418, it appears thet the
average digestibility of carotene without Vitamin A
- supplenentotion wag 76375

Cdmmmmmmssrmne: rene e .
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Table showing the total inteke and excretion of carotene
in feods and faeces of Hen Noel snd 2 end the sverage
digestibility of carotene with Vitanin A supplementations

o of gleniTotal intake ofy Total excretion ofjiversge

cho ot gg? arotene in X carotene in micyoe 13&%%13“3

vations rogram during gram during 1 weekjof carotence
! 1 week period | pericd with Vits

I Eth Vitandn A 3 A
£ tatimL sufmwtmnon | ‘_,

1e 1 1135420 428402 62421

84 2 110174 406401 6306

From Tebla=4s18 &t 10 seen that the average
digestibility of carotens with Vitsmin A supplementation
vwapg 62835

Thus from Ssble 4618 and 4419 4t is evidemt that
the digestibility of carotene changes with Vitamin A
supplementation.

Yermover and Frape (1038) observed that when
carctens in the form of dehydrsted alfaifs leaf menl was
fed t0 chickens at the level of 20 microgremms per gramée
of feed the digestibility of cerctens was 202 and 1
micregrem per gram of feed was fed the digestivility was
605

Cur basel mash contained 176 micrograms of
eayotene per grem of mesh and the average digenstibility
wes 7537%s Cur result though in agreement u'if.h that of

AL EE Bt et o sl s b
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Femmerer and Fraps (1938) appears to be spparently high
which may De due to presence of yellow pigments in the
feaces which cannot be separated from the carotene by usual
chemical procedure (Kemmerer end Fraps=1938)s

It 4o interesting to note that it wes observed in -
our study thet the sverage digeatibility of carotene i
depresged when 2000 IeUs of Vitamin A. Pelmitate was orally
sdmindiotered in a ground nut ofl menstrum daily to each hen
Hoel and 2 ;

Although no direct veference in this respect is
aveilable, indirect support of this point cen be derived
gron the werks of Deuel gt gl (1941«42)e Thay demonstrated
that when msssive doges of Vitanin A weve given to cowm,

a mariced depression of butter fat occurreds

Jensen gh gl (1942) end Fountain and Bolin (1944)
confirmed the depreseing sction of messive doses of
Vitemin A on the milk carotence '

It has likewise been shown by Deuel gh al (1943)
that the administretion of meesive doses of Vitamin A to
chicken results in e pronounced decrease in the carotens
content of the egg yolks Ome of the probsble reasons for
reduced digestidility of carotens at high level of Vitamin
A supplementation may be thet carotens is not storel as
guch in the Dodys

It 4s converted to Vitemin A in the walls of
intestine (Sexton gf al-1946; Clover ai al-1947, 48
Thempeon gi ai~1960 end Dewer and Cregory=1946,48) before
abaorptions
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4 such the animal system might hove a celsctive
affinity for preformed Vitamin A to ite precurecr earotene
when both ere prosent in the foods | '

Hence the lower digestidility of eavotene at high
level of Vitamin A supplementation may be & contributory |
factor for depressing carotene content in Hgg Yolk nd
milk oboerved by the above workerss

EXTERT OF APPARENT ABGCRPTION OF VITAMIN Ate

The extent of appervent sbsorption of Vitamin A
was atudied in Hen Nosl and 2 from the total intake and
exeretion of Vitenmin A Quring the lgst week of Vitemin A
supplementation pariods The results are inddceted in
Tablo=4e20 o
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showing the daily intake end exeretion of Vitamin A
mmm-amnawmgmzmumor .nmtua.

aily exoyet ongippapent aboorps
? Vitanin A Anition of Viteadn A

i 2000 301.68

e o " 36480

3e o " 365402

‘e " » 420,88 80,073
Se " " 419,76

Ce " " 434670

Te " . 8778

B i R SR A o o st AR
is e 2000 47100

2o " % 443s70

3e . " 4083468

de 3 . 427,70 T7533
Ba o et 444,50

Ge " . 494654

(e . s ARG608

R

It 45 oeen from Table-4420 that the apparent
sboorption of Vitemin A on the third week of supplementation
period was 78.900,
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It i interesting to cheawve from Teble-4«20 that
the extent of apparent sbeorption of Vitamin A was
practically the same both on the let and last day of the
digestibility trisl experiments This tends to indieate
that the syotem wae not saturated with Vitanin A even after
a total adminifetretion of about 42000 I.U. of Vitauin &e
This o further corroborated by the fact that Hill g% gl
(1961) obtaimed s high a concentration as 5100 UsSely
unite of Vitanin 4 per grem of liver as against only 745.80
IeUs of Vitamin A per gram of ldver found by use

The daily excration of Vitemin 4 in pesces in lien
Fos 1 ond 2 during Vitamin 4 supplementation is shown in
Flgure-Ie

VITAMIN A STCRAGE IN LIVER AID PLASHASe

A1l the four hens were sacrificed et the end of the
eontyolled feeling experiment with a view to ascertain the
fate of the aboorbed Vitamin A due to supplementation, ite
level in liver and plasma was estimateds

The pesulte are recorded in Table=4+21
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Table showirz Vitemin A content of ldver in Vitemin &
supplemented and uneupplement ented hente 2

Hosof {iien ent of total 11'.0 " in W’l‘ha injiv e VltuA
obaer~ §los h.amin A supple= jl«Ues Dav IesUs Pov .n ® gram
vatione § nts.on in I+Us Mvoﬂliva'w
le 3 il 10623 208499
g D38
Ze 4 ml B84 16039
3e ) 1 42000 T60 o850 15766
! 748466
4o e 42000 7406430 14662
JUN—— o — e IS AT e
TARLE-4a 2

Teble chowing percent of Vitomin A stored in tha 1iver of
hent supplemented with Vitamin Ase

AT —‘"ﬂ-—wwa— S

Nos Of Qilen{fotel smount of jrotal st,ong,e |P.C. of Vitgnin &
obser= {lice fViteh in I.U T Vitoa in tored in liver
vations § aministered ingleUs in livere

- weekd g

1e b § 42000 16766 36-83%
20 2 42000 14662 336000
M oot i eng AT VRO EIAERY

Fpom perusal of Teble-de2% and 4422 3t 10 ¢leorly
seen that with no Yitamin A pupplementation the ldver
gtorege wes as low as 9+38 lsUe per gram of lver tissude



111

The level of Vitemin A rose ag high as 748.56 IsUs
per gram of liver tiseue when 2000 IUs of Vitamin » vas
daily supplemented to esch hon nosd and 2 end the average
otorage in liver during three weeko was 36e4235 of the totsl
intakes |

Hence the liver hes aptly been called the stoxe
house of Vitamin A in bodys |

The Vitanin A stored in the liver of unsupplemented
~ hens may be due to previcus storage or to storage from
current corctene intekes

H411 gt a) (1963) reported thet 16, 18 end ® WP
Unites of Vitamin & per grem of liver tissue of the hems
meintained on 800, 1800 and 1600 I.Us of Vitamin 4 per IDe
respectivelys The Vitanin 4 content of the liver tiscsue
inoressed to 330, 600 and 3100 UsSoPe unite per gran On
feoding 5600, B000 and 10000 UsS.Ps units of Vitimin A per
‘De

This led him to the conclusion that relatively low
1avels of Vitamin A were pmesent in the idvers of hent feed
9000 UsDePs units of Vitamin & per pound or lecse

The Vitamin 4 concemtration in the liver vea
markedly imeressed with higher level of Vitamin &
supplenmentations

Hencey our result go;'igum the finding of Hill
gk i (1063J '
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¥arusich and Coworker (1963) cbserved that Vitamin 4
ftorage in the lMver s cumulative and bore a marked el
tionship to the euount of aletery Vitenin 4 and the length
of time maintained on thet ddets |

lle hap demonstratod that Vitamin 4 level of the liver
P0S8 from 2842 to 27+85 in chicks when 2500 IsUe of Vitamin

A per ibe of dlet wad fed for 4 weeks and 7 woeke vespectively,

VITANIN A CONCENTRATION OF PLACHA b

Agcording to Taylor g gl (1947), Almquist (1062),
fquibb (1961) ana Asearelll snd Paptov (1963) en important
index of Vitamin A mutrition in Poultry 45 the Vitenin A
concentration of plasmae

The Vitanin A content of the serum wae estimated {n the
Vitenin A supplemented eni the unsupplemented Hens and the
m are recorded in Toble=4e25 o
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LTLE=Ga22.

Table showing Vitemin A content of serum in Vitenin A
supplemcated and unsupplemented honge

— ’ R—— R e e e
Tos Ofjienjixtent of Vite[Vited nicrcs ites in | yeras
obsere §ioe §4 in IeUs suppsgram per 100{11.13.90:' 4ts A iR
vatio lementation 1njCeCe DEFUDe 100 €aCe [LolUel00 CoC.
woeks . o :

e 3 M1 42461 194489 ‘ -
| 112443
24 a Wil 33433 0700 §
s 1 424000 92447 271486
22766
4s 2 42,000 63434 183437

Tt 1 evident from Table 4423 that the Vitemin &
gontont of the sexum in pupplenented group and uhsupples
mented group wag 2827.66 and 112443 IsUs per 100 cets OF
gserun respectivelys

RELATI ONSHIP BETWEEN PLASMA AYD LIVER LEVBELE OF VIZAUIN Ase

Lewis s Dodansky, Falk and NeGuire (1942) were of
the opindon that plasma tends to resist eny charges in
Vitemin 4 concentration, despite wide variations in the
amount of Vitenin 4 stared in the ldvers This view point
has been supported to some extent by the works of Hrennery
Byookes and Roberts (1942) end Frouse (1949)s

Deusl gf al (1943) has aiso demonstrated that
vitemin A content in plasma was 168 ond 174 microgrems
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per 100 cece Of pPlosma when the Vitemin A content was 200
and 2082 microgran respectively per gram of livers

Frem our result it con also be seen that Vitamin 4
content per grom of liver tisgue rose fram 9438 I.Us to
748456 I Us almost 76 times with sad withswt Vitamin &
supplementation, while the change in gerum 1&'01 wes hawily
Soubled from 112.43 to 82786 LU per 100 CeCe Sorim &
change hardly doubles )

Hence, from the Vitamin & content of plasma the liver
storege of Vitomin A cannot he assecgeds

Relation between level of Vitamin A etored in the
1dver, its level in serum and its comtent in egg yolk in
control end experimental group of hen along with the values
obtatned by Deuel gh gi (1943) for egg yolk and serum and
Bl gt sl (1961) for liver schemetically represented in
histogram=I1lis

DESTRUCTION OF CAROTENE CONTENT OF FEEDS CH STURAGES=

There 45 Gestruction in cerctene content of feeds
on stovege has been reported by numerous workerse In oxder
to study Gestruction of earctene in feeds, the basal magh
which was used in the controlled feeding experiment was
eotimated for ita carotene content at the beginning and
end of the experiments The results sre rocorded in
Toblo~4s24 »
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18D iE=4.04

Teble chowing percentege of carctene lost in the feed during
s atorage period of ten weekos

Torotane Gontent —Carotens content Loas o7 carotens
Source in milldgrem per in milligrem per gontent due to
Ze feod at the ‘?Et feed at the gmmmmmh

)] .
hos 4 A I

Eash 1.76 168 1022

VS T mepesn sz SSE £23

It 4 seon from Teble 4.8% that 10,26% of carctene
content of feed was lost during e storage perdod of ton weokss

The probsble ressons for the loss of carotene
gontent of the feed mey be oxygen of the air, heat, light,
moisture and enzymes '

74k and Bethke (1928) reported very little if any
destruction of cerotene in yellow corn when gtored for one
yents

Guiibert (1935) demonstrated that there vas 30% losa
of corotens in alfolfa meels gtored in the dark in paper
gemple containera fore perdod of 8 weeke at pocm mmatm
of 68 to 26°Fs

Gegen snd Sen (1942-43) Teparted 76.2% loss of
carotene from herbage during e storsge perdicd of pix weels
and 0447% Guring e period of 18 weckSs
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Trom veview of 1iterature it appesrs the loos of
carotene from green forages and herbage $5 more in camparison
to other food ingredients, especially from those whish have

a hard coatinge
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To etudy the relstionship between intoke of
cerotene and Vitamin A and their content in egg carotens
and Vitanin A content were imvestigeted in the egge of
four proups of hen maintained or four experimental cheap
poultry mosheds '

The experimentel moshes I, II, IIT amd IV contained
0408, 8474,y 1488 and 3442 piildgren of carotene per
kdlogren of feeds ©ilk worm pupa mesl comtaining a
high level of 11.81 nilildgrem carotene per kdlogram
of meal wee identified se the mein source of varistion
for the carotene content of the aifferent experimental
noshes « '

The HsReCs Tequirsent of 2000 I.Us of Vitamin A
ectivity per pound of feed for the laying hen wes fully
met from the notural carotene content of the feed only
in experimental group 1I end IVe

Te meet the HelisCe requirment of vitemin A in
the remaining two group' so well e due to unstoble
and uncertain nature of the feed coroteney each
experimental mesh wa, however, supplomented with 1.38
grame of Novindx A-325 per 100 Ege of mashs whieh 48
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equivalent to 4200 IUs of Vitemin A per kilogrem of machs
. There egge of cach experimental group I, II, III, and

IV were snalysed weekly for their cerotene and Vitamin A
content. It was observed that the group I having the
highest Vitamin A potency per kilogram of moch had also
the maximum cerotene and Vitamin A per eggy where se the
experdmental group IIT having the lowest Vitamin A potency
per kilogrem of mash had the minimum cerotene and Vitamin A
content per gram of yolke The avaraée Vitamin A potency
per gram of yolk in the experimental group Iy II, III and
IV were 154755 164089, 15.61 and 16443 I«Us respectively.

Thus it ia seen that tho Vitemin A potency in egg
tends to incresse with the higher Vitomin A content of
feods |

Effect of \'high envizonmental tempersture on the
carotene and Vitamin A content of the egg was aleo invectie-
geteds It was observed that the apparently low but
statistically significant chenge in the carotene and
Vitemin A content of egg occured at high envirommental
tenperature in the region of 40°C. and aboves

Towarde the later pert of this experiment variation
in the earotene and Vitemin A content of the egg due to
storage at room temperature for 75 14 and £1 days wes &l180
imwestigated.

1% wes observed that the veriation in carotene and
Vitamin A content between 0 dey and 7th dey wes not
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appreciable in any of the experimental groups From '?th
to 21st day there was a decline both in carotene amd
Vitamin A content of egg in all the groupes The ﬁvwm
loea in carotens and Vitamin A during the three weels of
storege was 12.86 and 15481 percent respectively.

The inference drawn from the uncontrolled feeding
experimeant that the carotemne and Vitamin A content of the
egg ds correlated with their level of intake was further
confirmed from the chsewrvations of controlled feeding
experiment . |

It wae seen thet when the two experimentsl hens of
‘ the controlled feeding experiment were supplemented with
2000 I.Us of Vitamin A in p ground nut ofl menstyum daelly
for three weeks the aversge Vitsmin A content increaged almost
tuice t0 a value of 6«27 micrograms fyom 3.20 microgrems
per gram of yolke The carotene content wes however
appreciably depressed from ls44 micrograme to 1.08
nicrograme per gram of yolks

Fyrom the digestibility study of the carotene with.
and without Vitsmin A supplementstion it was observed
that the digestibility of the carotens was perceptibly
reduced from 7587 percent to 624635, when 2000 I.U. of
Vitemin 4 was dsily administerel to the experimental henss
The probeble yeason for this may be a selective affinity
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of the animal mm for preformed Vitamin 4 then for its
Precureor carctens when both ave present in the foods

The average apparent sboorption of Vitemdn A during
the Vitamin 4 eupplementation period was found to be 77680
percent and wes prectically the same on the fivet aml the
~ dast day of the digestibility triale
This tends to indicate that the syatem wag not
- Saturated with Vitamin 4 even after & total adninistration
of about 42000 I.Us of Vitamin A over & peried of three
voeikte This 4s further corrcborated from the fact that
the concentration of Vitamin 4 in the liver of Vitsmin A
supplemented hen woo only 748486 IsUs per gram of livey
while :ill gg al (1961) obtained ag high sg 2300 Ut uPe
undte Der grem of liver aammavely 2t the same level of
feeding an curs.

The level of Vitamin 4 storege in liver of the control
ahd experimental group wae 9438 and 748,55 Isls par gram
respectively an incresse of almest seventyTive times AQue
to Vitamin A aupplementetion , where as the V}m A content
per 100 ml. of sepum wes only 112.43 amzm.ss IsUs in the
fentrol and experimentsl group respectively.

Thus 4t appears that the blood serun tends to resiot
any changes in the Vitemin A concentrotion despite the wide
Variations in the amount of Vitamin A stored in the liver,

The destruction of carotene in feeds due to storege vag
8ls0 imnvestigated during the controlled feeding experiments
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The bassl mash which wae used 4n the conmtrolled feeding
mmm.mmwcmwem-mma
storage perfod of ten weekse
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