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WSttOEfOCTKSK

«hHW 10 acme dlaeyiwiiwitirm in the MMtMm Markdta •»

goiHAt oags from tho middXo tmst which fr^qauHitly )»9»» f03ttW

o£ a 4*op Tollovr color* This mg^esn to tw dciimstlftll? a

dmIoT rettimr than « #oaii—ir pf«roren&9» oItit»aa^ Umra !•

alao a «MMBd fty i«i»i^ contnmmt9 for •S8* o=f tmiforra lir^iit

colored toIIeb* This dlsorialnetioo i*e0alt8 in a doeidad fi-

naneial losa to tlia ««g pvodaoops of tlM nitfdXa «a«t« in

eomaetlon with a eooporativ© lONoJeet <DGpartf»nt of Poultry

Ha»ftniwipy# filMaiatry Doportaaa^ and SapartaBOt of ^oao

Economieo) fop th© invest! gation of thin protslesB* it BSBiait

daeir&ble to study tl^ vitamin A aontant of tlia ^g yolk«

•srirMl aaaoaiatad with color*

a£fZEV OP ItXTiSRAlQil

JKKI^ have been maogataad aa a somva of tho cro'vth law

a»Hi^ fastor* vitimin A« ev r since this vitinin vaa firal

atadiod* In 1913 XoCollwi aad Davis (1) reported that cer»

tain Xipins are nsaaaaary in the diet dnriiig the greeth of

aa!>ei»i3mntal aniraols. It was found that the othor extracts

of buttor or egg contain aooa cwgemto ene^lex v;ithcttt i^iich

the aniaala eannet aake farther increaae te bady vtl^t bat

ay aaiatain tiMwelves in a fairly good nutritive stoto for



« prolon^fd period*

At idMut the SflBM tiiBO Osborne fsid WmOml (2) reportaA

tmtff « • »«tlon eontainln® i8 pw cont ^eg irol^c fat, rat»

gtwi trtm imsil ol£c to adalt yvoi^ertions In tli» tt«n«l.

p«rlod« Groiffth contlmied for aor* than 300 difty** *>*** *

nktlon app#«i»d to Tmi •to^Mto in owry wiry for th« contti«««

mtritlvo flMMds of taw •p0el«8*

In 1924 ltan*V »i^ ^«»»9 i^> irariciiis on tlw vltoBin A

content of fnMAi •sga* foowl ««t «i» wl|^t ta«rM»o «f

nM^s rooolviag 0»1 gran of «»m»I« •«£ was nmerly idcntledi

«itn that of tfaOM ^••IvlBg 0*28 0MM and act fair belor; that

of tiiooe raeelvlnf* own O.S er«B dAlly* IBm ctndy Mweelod

tint «l>ciat 0»8§ gpaai of vliol* ««« «M r«<|alrod daily to euve

rttts of xcr«pbtliai^sia, and 0*5 to 0*75 evm dally to raatot*

Bavwl ii»i^t« Sinco the yollea am^t»m about 88 per cent of

vbolA agg« O^W ijyaBi* 0.50 gran and 0#28 fpraa ^ whola afs

vould than be aqnivalent to 0»86 graa, 0«17 0NM# and 0*066

groB, reiq>eotivel7« of yolk*

Aa rapatrtad b^^ BatblM* Kenmrd, and Hoaaawnn (4) in

1926» tba fat aoluble vltotaia A content of tho yolk of hon»8

ase J'* graatly influencad by tho ration and by anvircMUtant

of tho laying ban* Tolk of mgga laid by bom wMab bad

aaaaas to a blgweyaea ranga vara aiJpMKiaatoly five tinaa

mm potant in vitaaiin A as ^aa yolka of ag^ l&lci by bana



vliitll reeeivoa tl» smw tmm^ aMh l»t «»r« eoxafiii«4 imloors*

Ibo addition of alfalfa h&r to tSaa bAStd aaah i^E^oved of aetm

baaefit In increasing tlM vitasin A eontent* The fMWttag of

e pflfta sod liver oil ir. th» inai^ accoimted f(w» an agpp»o«l(»

aata five->fold \mrmnm in viteutn A eontanft «f tiaa age

f03JtB9

Jasaa* Hwptqr anl loaUar (fi) Mfw^eetf tlwt daily fMA»

li«a of OaSt gPMi of alioie «ee «d>2«tk tiaA baas rtaroii for 9

years in a f^pozms eonditlim wmm fotmd to bo aa affaetive as

fsra^ aM* ^ curing 3Bor<^>ltmalatf>» Biw 0*1 graai daily

eaiiaad notieaablo laqmyvaBeiit in tho «or» ^j^^^ arreatad Vbm

dMlliia in wt^iA of tha Milaal and easaad a aodavata >•»

mmp^mn of gve«^ liilch laatad for 3 to 5 waaka*

Sao (0) 9UiUtL that tba lOiaiBical tiianiaa mmmpiiag Itt

tibci ehiziaaa iireMarvsd dno]e*a a|^a ttave little <n» nt dala*

torlous affaet i^pon the stability of vitonia A* "Pidai° la

ahHAa froBi raw teak* a agg8» high in vitorains A* B, aoA 0» bgr

applying a adxtora of slaliod llssa* atraea aaii« aoda» table

aalt* and vataap^

Baaantly tba "imtam Agricultural EaiperiBient "tation (7}

foblieh»i raaalta e^ tho raaa«^palk of Sharaeod and Fraps on

"The quantities of Titomin A requlrad by pallets for nain»

faaaiwn and for agg production*" Tho eati-mtion was aioda by

foodisig S groupa of laying pulleta daily an avwpege of 270



tmito, 120 unlta «r units of vitamin A In yollot. com. In

all 3 gp«Oi3C t2w vltfBsln A off the folk of tlw egg* ^n^mamA

from idtavt 80 wiita pev ffnm to 8 to 8 tinlt« to—

l

a U» c~r3.

of «M «| aaalti ptriod* iltitli «IXMra t^a* wbm of tho fuil«%8

Mwivod aofflelfmt vltoniii A to miiitAln a lii|^ potoaoy of

tiw ogss* It ««• ostiaftt^a tlM^ 1 OBlt of vltonln A In t^

ogg roqulxvd 6«5 units In ^m fded In addition to the vain*

toflMBM* witiitraiMnto* 'fise oawera also augs^*^*^ ^^^^ ^•S^

iUig pttliata v*«alx« sraon faad to provldo sufficient vitaadii

A for BWiiflfflBit asg fpadoetion and high vltantn A pot^aeT ^
tho agg8«

Ellis* Hilior« Tltna and jiayarlgr (6) aaAa dbmsf^nUmm

om ^» vitanln A aenlMttt ef aggft pvodoaad in aamMotlon vitfei

vitania S ana O aoqparl ^nts* tis&f wrota tli&t «ii» *vit«idi» A

eoBtsoit ar th» a^S* «•* aaiiitaiftaA ^ a Mf^ft l9«»l b- tha

adctitlon of aocl livar oil • • • • altboaga toe iMweuL diat

Oif (gwap B paciiaiad agga irtiiah vops lav in vltsain B snA

strikingly dofieleiit in tba ipallrv yttpaiita vanally assocl*

atad with TitaBin A*" la aaMMit vitiaa^n A eontent was ra-

perted*

Colo2^ and pigaant studios vmr9 part aC oth^^v phaaaa ctt

ikAa paojaat* Heaav p« It aay ^ lawittoMail thrt aavaiMW

(04ll^%g) «Bd poaeibly sobk^ other plant pigBMsts 0ir% noa

umtally aasaaiatad with vit«aln A* for wMneh tliay mmnm aa



procupaoya In the anlr^ial b©dy» Moore (9) luae vewtmntA iqpor*

tant rQletionahipa of eaipotoii© to vitoaln A, statlnc that

eavot«M iB «30tl»«lzod in tiio plant, la lnt«M»ly yollow*

Mid givea « grMnish bXuo im«lMeBy tPlchlori4« CSiiCl^} reae*

tion at S900 A® lAiilo vitoain A £a atoTBd In tHe MilMal body^

Is cOsiost colorloss, and gives a bluo ontiaony trlchlorldt

reaction at 6100-6300 A**» He also fooad th^ in pats th»

livor fat beooBiea v«ry picb in vitomin A after liberal

feadiags of eayotant* Xanthephyll, m imporUtit ^llow pi0»

m&nt in egQ yolk» has booB tlHMraii^ly diaeaaaod b? Palaor

(10)* •iha setural pigmont chsractorlsod by tlia ogg yoUc,

body fat* and blood oarum of tbo ban ia pliyaiologieally Idao*

tical with tho oorotana and xanthopti^ll pSanonte of planta

uith tha lattop claas of pir^iiointa praaaat in txf tut tfa»

groator prapotion* Paadiag taata with larin'^ bocta in ahleh

tba piflBwat of tha fa*d aaa cnroton^ to tJba relative aaealaw

atOB of sflBthophyll ciero witboot ai^pvaeiable infSnonea upOK

ttia §mmm% of pigmnt earrled by the ''load aowi and da*

poaltad in the agg yolk« Vba f^adiuf: x^attaaa ralativeiy fkaa

froa both aavotona and aantlwiiiytl to laying haao raaalteA

in a on»kad r«lueti<»n of tha anoont of this plgmMit eagvimOi

hy the blood sorun and dtq^sitadi in tho ^r yolk* Ttm

a«poi»lrv^nt3 po^OFlwd find praotical tpp&icatlon in ttia wmm

trol c: the fleah (body fat) of fattaning poultry* and ^m



««nft9NlI «f tH* OBOoat of nattval pl^Taont dtposSted In tht

PROCSfflHI

fior tiaeMi Mqiyairlnont vltoain A dotmnsSw&tiono t7oro

aiitt aecording to the biological nrtAiod of aiMifiwiw andi

sell (ID* Tho nodified A»fi«« diet «fi« tiood ds follovrnt

• Original
diet

per eMit
dldt

p«r cont

A«freo ea8«in (extraet«d) 20 U
Staveli 70 (Irradiated) m
T««it 6 w
04lKmw ai Meatel Salt iHxttsro 4 4

aodium Chlorid* & I

fiostcrol
cribed below)

Vitesain A warn reaoved flpon «lii» ••••in aecordixig to

•nd Hmteell (11)*

S<|iiibb*o vlostorol, tisod to ftirnii^ tlw vit«i^n D in

tiie dlot* vaa f^d •« r««oaBiMid^d by tbe Q* s» P« «id fim^gtiji

^•Blttoo (12)* flM MMont fed v«9 eqaivalont to 3 por cent

ood liver oil^ bsvlng a vltanin S value of 100 units p«P

graa* lOia anount tt«ed» «ui oaleulated frooi Um waita «•

atat«d 4m the label* vma 0*9 grttm vlosterol to 1060 0nmm

fdod« The vioetex^l vas dissolved in a n^ill anount of



#tba» «Bd adted to tlK> AwDroo oaaein* Ast other ini»ato«ta

of the (lidt «*x<« afttftid* oae!! warn tiioreiiglily alxad to gro&m*

a taOMQiSMMMUl p3POdBOt(«

AlMae rata of Viatup atoek wove uaed in thia XnlMm

Mdatvy. Stia l>Mtt<ll«g »ftt.waaa tvava fad a dXm% aneaooted tyy

fltliiiWMii «a ffiriniwt (13}« it consiatod oft

Criad abole mlUr 3/5

flvflttad atieXa atiaat 1^
Sodiun eiaosfida 9$ of oaight of f?hoat

flia diet vaa fad jg^ Xlbituwi and onlisals had access to dia*

tillad voter at all tiiaoa* At 4 vaeks of age ISBm jatmB "^
wtf99 mmebi9Wd aisd thoaa aaiflliiiig 35 to 53 gMno vara uoad in

tliaao oxpariaents*

She aiMMMMi mad ftmaail (11} A«froe diet «aa iiaad for

HMm foro poriod as taoll as for the axtMSwiamital imrtLod*

Snarixis tibo fopo period tha aniaala .xn3f9 iBtpt in enrpc. v.ith

raiaad triro aeroon floora and vara vaig^bed f^t fra^aaat in-

tarvala* The aniraal vaa atartod cm ^xpvrlraant vhan it hatf

failed to gain for a vaek av had davolopod aEaroplithalciia*

ABiiial,a roaahiag 106 gpaaa in body ool^t before deplotioct

waa aoMplata awpa not need for tliaao axparioMita*

Aftar the d^»letion period litter natoa vera diatrl-

butad anoi^ <Uia aoqporiaental ^aapttm the anlanla were fed

aeparataly in individual eagea aet up on raiaad
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JOiatillod vftter in atopillsndl jajps mm provtdod antl at all

tia»» tiie anlaals had aeesse to tho A*fx>oo diet* i^clr^hod*

liidivid»al n^^fiaeiitavf portlona or ogp yolk «i»« j'od In

•adttiaa to ti30 Amtw dliot» 6 a&jB pern WMie* Att«apt«

m&Om to doteyoina tlw wMiuitto notmemecty to i»oda»« gaioa of

8 IIPHMI 9«v «Mk «» 24 if! in 8 «»Gk8« this being the tinit

of atwfMia and Moifteli (ll}» At the ond of the eajierliiBtit

or upon tlic "- " " ' - "•-« «•»• eoRdneted ffiA

data iaelta^

fhe er th^r rrith tito date ecne<»nilas tten*

iNKTO provioaa b., uie i^opiuptaoot of Poultry rtniBfoaTytry* S^iere

WMPa ineladad i^spi pvodneod iindor axperioefital oondltions aa

well aa toMe paar^hma^d in tlM» woficet for apeeifle aaMoinatiUNW

flM ait ^ ^ ^^ **0 plafMd in a doable boile» aontainins

»a««r ai 70^ €• Tlie egg «aa aac^totf for 18 to 80 aiaataa*

tba taqperatuva mot aaM»aedl«g 00*^ C* l^baa cool* the a^ «aa

paaXad, the idiita dioai^viad and the yolk Maiyswd tlionnii^iliy

eo that ittdividBadi TKXftlotia aocld be ttnlfons»

Eggs of four IcUkOa ('i?abla I) «r ;' r;?dt

!• 'standard** egga vero produced by heaa raeaivSi^ ^m
eolloge poultry fam ration* Plpei^ ataiBdaid agga «w>a aX*

w^s at»ilal}:to for feeding*

2* "Li^t* asB* *Nn» prodnsad by h«M raeai^ing a

ration eonaisting of the following tngpadtentat vhite com*



u

TABLB X

IMS V&ED XN SXPSRUXIT

E^ifig produced in Manhattan «» obtained fresh for feedim; teata

RAticm of
Rena

"standard" liMiil

OooMrelal flock ration, i

Kensaa Stats College t

Poultry 7arei» i

Scratch grain i (evening )t scratch grain •» none uaed
Yellow com •- 200 Iba.i

200 IbBttilasht
t ?mite com •-«-— 70 lb8#

100 lba,i Dried butter-
100 lb8«t

Kheat ———.—
Aiah oixturet
White com •••
Vheat —•«—.•
Oata mmmmmm^mm
eat and bone*
•erapa

Alfalfa leaf
meal
Salt
Cod liver oil*

milk •*———— SO lbs,
100 lbe«t Chround wood

J fiber ••«-.«-—• 4 lbe»
76 Ibe.t Dried brewere*

I yeast **>»»«»**** 5 Iba*
Cod liver oil •« 2 Iba*
Salt —*™™* 1 lb.

26 lb8«t
4 lb8«i
1^ ;

Ho* Hens 400

So« Kgga
T«at«d
for Color:
and Fla* :

vor, :

21

t

t

•

I
t

t

V»

Yolk
Color MediUB

i

I

I Light or Pale

Yolk Hue YR 10.29 t Y 4*53 nore yellov aaA
I leas yellow red than
t the "ntandard".

Flavor 1.64 (egga leae than 24: 1.66 (egi;8 leas than 24
hre. old) hrs, old)
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7ABZ£ Z (COIITZHtJSD)

4H>

Bgga pxirehAMd in Sev. Tc»*k City • kept in
time of receipt imtll

cold storage frt«
used

"Collfoml** "KaneaLs"

Hist01*71

Origin

m

Date gatheftd
" shipped East

arrival^ B* Y»
puFc^kased. Il«

reeeivtadf Nan*
hattaa
feedings
started

PetalVBHiD California

AlK>ut 5«»1«*199S
5«4-1933
3«16*1988

5«-17»195S

9*80*1953

3-S1-1933

Linn^ Kansas

About 5*6-19S8
5-10«>1933
S-15-1935

3*16.1989

8«60«1989

3-21-1933

Wholesale grade
i^tail grade

U» B» #1 Kxtraa
A

U. &• #1 Kxtraa
A

Mo. eg£;s tested for
color end flavor 3 or jaore 3 or nore

Tolk Color MedluB Dark aedium
"Qolden yolked"

Yolk Him YR 10»97 - similar
to the "Rton-
dard** egg

YR 7#6 - ttore
yellow red than
"r^tand&rd" nd
"California*

Flavor 1,69 IsBL



90 per eontf driod battofnilk« 80 pwr ««iit| frmmA voed fi*

bar» 4 p«p «Matf dried l9vev^«i«* yeaat* 3 per eastf e«d liv«p

oil»' 2 p«r ««atf Mdt (VaCl)» 1 per <mbU Pr«iftfc «i«» ««r«

need for the feedlags*

3« "CaliTorola" fs$B 9^9m ppodaesd la ?«talHift ani vcmm

pmreha«t<1 in tii* op«ft MHrtwt at ii«r« taduns in llav Xork City*

file •ggs were aboot 3 veeka old vImb first rooolved for nm

iOoA ««pe held in Btca^a^gB^ iharlng the 3qNWPlMW»t»

4* ""laMws" •gga* prod»e»d aear I4tii»« ffanaang wmm •!)»

«• iKHN^Mwd in 5o^ Y<HPk City* tiMMW •§g» wore of aboat ttoi

soM age aa tfae Califoami* ag^ and «t»e stored ia tbm

Moa war*

QaaaticnB eoneeming the rifiaofste of the ass fotk «ni

the offacta of tba ration of toe mm oq the color » fl^ivor

anft pIpMXkts of tho yolk ^Toro studlM in other pbaaaa of

tb$.a cooperative projeet* Color detensinationa tMHPe aatta by

VilDalQ (14) according to the aathod of iiicfearaon (15)«

OXM88I0B

ttkble X glvaa dotoils concomictg the «eB« ^^mA in theao

aa(p4^ia»nts. The eg^a produced in Mwihattm iraro altM^a ob«

taiaad f»aah (leaa thin 24 h^'iira old) for feedinga. The

Ofiga porehaaad in the open aai^Dat «wra naaaaaarily olderjr aa

indiaated^ and vara held in staonna at ifl^ Wm witil used*



u

S» eoi«r» fhe "Li^t* •i0i* pP0dB6«d by betts v«e«l7ing a

ration loo In plgwinta» containAd folks «lii«byiltrt U^M^

in color*

Tij© ©ecs i;'arc}.in3od In tho opMI WdPlWt were of hi^

9Mam» B» tnUmttwU thm loaMM* assa •ontaiaad jolks of

tmlfom luwdlm eolor^ €mrtm9 tUm tba "Califomia* Of^sa*

tlw *6«lifo««ia* ass* «•'« liglst ana e&ovaa noaaa ran^i Ja

a^or of 70lk«

So ^gi naad vera af poor flavor* all yoUca gradiag tm»

1«S0 aad 8*00 • fte fIguraa vera aaad aa folloaat

1*00 - Fai^ectl7 fra^ agg (loos than 1 hour old)«

2*00 • i%g yolk slightly *off" in flavw«

^KaM « %S T»^ diatinetly *off* in flavor*

4#00 « %e vith bed flsvar«

&«(X> « Rottan afle»

Hrava^e soeiraa of tbe JaJgaa |»notha> yiMaa of tte

aaaparatt^wi project) revaalad only anall dlffavanaaa batvaitt

«li» four groapa a^ agga taatad* Ava»a«M mf gtv«a in

Table !•

Tablae IX to IS giva «ialMi aoaaaralnf; axperiia^ntal aaJU

ala faA votgfaod portions of the yolks of tba agna* ^Tmriga

ftgBiaa tern body vHgbts at aaekly intarvalfl ware eompotaA

la Uia aooal vay# ihi^hatia vaa plaoad ob fsvarage live
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wilejbta* 2n all eases » th» value of bod^ wei^te obtainod

aftM* d«ath «ae qomm^tomAp baofloae an floslml ranelttin^ Sa

tlMi is«0» 9am iMnrs afta» daath unovoidataljr loi^ suca vaigjbt

by ev^Mmtioo bafova tlM altoation tma obiwyady Thaaa

di^a ««ra stoASad aaeovdiiie to tlie tmggjdstionm cf

«ni aaaaall (n)» one unit of vitaola A batag tHa

^PEivad to prodoaa 9 gPVM of gain In body aeifllbt par m9k

4safix^ mk Qiaailt parlod« Ttm t^Mories of Ceaai^ (16) vera

alao ^pi>llod« n&saalyg tlM* raaults obtainod after 5 or ovon

3 aaaka af HMdSn^ an; ba tisad«

Th© "Standard" ogfr^ fed In portiona of O«0l ffMaa aT

Tolk per day* tappiiad loas than 1 onlt of vltcodn A, for

fa« of tba aalaals aarvivad tho 8-«aak pariod« Thaae pa^

aa^bitad tSbe ummX .ai#i8 of vitaciin A doflaSoDey* incltadlag

paralyaia ia tha hind loga^ jcoraplittialaia and «MU)lction*

fiM aast portion* 0*02 gr«i of yolk per day* alao supplied

2mmB tbafi 1 imit« Ilia anSiaala were in iq^proaiidiXy better

eonditloa Vmm tl»aa roeolYtaff tlia flnallar portion. In rsoat

aaaaa tbey vara able to annriva the «wealt period of tfaa

aacporin&nt« ISm aninala raaaivia^; 0«03 gnm daily «aia

better gvoatii* tho arerage ftgwae tor live Txxiy trai/^ita ap»

pfaaihti^ alaaely tl» tBniiiB and aoMaU (ll) atandarci for

1 unit of vitanln A* Thia indlcotoa that the yolk of th©

"standard* egg ocmtained aboat SO units of vltfloin A p«r



m

fht *ti||^* «68* f^ in 9eiFti«M 9i tttOI ir<iof Tolk

9W ten nqwaii^ MMh iMft thHi 1 tiF^it of vltiitfa A» al*

tiMBiJb MBjr or th» flBtaala fl«rvt<MA «te •<Hi»k piriod* At

tilt «>f*—*-c tf ti» ejcpwioiffit All tniMil* mOm flOoU

MflftlW iOMIt iM^til^ «• tlW MUMMiUOII thftt Ulit iPOnp

vmlA 8V0V iHHiavaiiis to tlw anennii and amiMll <11) st«k*

tefa* yiQ» tnu rmmttm so ettMV «vcn9 «•• r«d» (ioottlfca far

tni« 0Wip «Mt tlMvefoiNi te lanwKiOTrt in Uhm <of voaaite

«IM«lM« 19 f^Mdlnr? vanoM «MHlt« of OthMP 0^ tmXSc,

lunoiy ttei ihm CMmi nj||^ ogg 9b3Ui ooKtoiM otM»« tto

•MDo vitoMta A oflBftwt • QbOil 8MM •'Hiiortl* o|» yoSUte

*ltnooo* ogr,» twA tn pertimio of 0«08 t/Mn of 701k piv

tear* «I99U«1 looo tteo 1 VRit of vitonaa A* 9m winolo

llt« 0,03 gram.

OMtoted tte mLamXm to bmIk nsll voeolor wokly soine* AU

MTviToA tbi oiyorlHWMtol porioiU 11m totol otoM0a0alMi

fB» tho 8 oooko iMO BO«rly M smmi trttfoH apfopoirtiaa elteiST

thi ouatevii of mmmm and —*o>ll< ^tawofovo* 0,.03 gram

folk onpplteo BO0V17 1 «Bit of vitaala A ood 1 swm oantaiM

nMirly 20 «Bit« of vitflBin A*

teot rota fA 0*09 9p<m tf "Callfomla* oee(
yolkteUy

ate anOl ataokly flaiaa at tto togtetOiiS of Urn aiVoHaMit

ood llvod ttaMotfi tte gpaatev yafft of «lia a-MolE pariod*



tte «iitiy<t 6 fPMk period* Afgag— for the llw

«»ifl|ift« indioat* that Umm MiriMMla «n« re«*lTing nearly 1

unit of vltiMJUi A ptm day* *)>• 70XIC of tbo "California*

^lEg UMPtftSM eoQtaiiiad a littla noro than SO «iita of vita*

dbn A par grwww

aaaa viUi^Ua A eootant of tlie yolka of Urn a^f* "B7 ^
as foXXovat

1* Tfaa yolk of Um ^nmtOmf^ •§§ eontainad tlia lar9»at

of vit^sin A» aboitt SO tmlta p«p grann ,

2« fha TOiiE or tha •!• ogg ccmtainad naerly 30

wata par 9^«iiift oa tba oaaraga galaa aftar 3 voeka mA aftor

• «a^w (Oooavdy X6) xmto aXlghtXy ffpoater* aXthooi0tk tl»

a'toraga «ain for tha aiitiro SmpooIb pariod «oa Xaoa« f^ tha

aaD» daily portion of 0*03 gr—

t

3« the "California* ogc containad hotaaia 80 mA 88

imita of vitoESln A per gran of yoXk* aa 0«0i 9nm portiona

fod dadlor dBpply a littXo laaa tteit X lanit.

4« fha *Light* Oflia oi^rXiod aiaallar aHDonta of vita*

ala A» probabXy Ah^y^t half aa oooh oa tha "^Standard* ogs*

A toall in aioiai et the 80 wita par flpoa of yolk

Iqp Shorwood and Frapa (7) ae ata»d«<d» lo ogg tooted ooo



m Vtell in 7ltaialn A u meaMted b^^ ttltman «iid MltCh (17)

iik» wwfMtt tbat "ogg •• a «§»!• nay b» «icnMted to eentste

ilmit IS to 80 units ^ vifrtn A pop ^m^ ond tHo 90<tk

•feOBt tlvoo tiafta thlo oeasootvotion**

foblo X tfkooa dat« for nogotivo control aniiaola vhieh

««0» wmA to tiMMi itet tilt dlot «oo defleient in itooda A

dnHd^ thi OOBOHBO of tho oaRpiHPteont* TMe pgooodiiro oloe

•ortoii to eowli astliod* to atev vdiottaMP or not aniaolo «of»

httam pIoMA on oaqpMrtUMMt «ft<^r tho opttMB MOMit of deple*

tlon. thm ibIttibIs loot ooig^t rarlfXlj, o:xMMted tho «iti«

•IpotaA sl0M of vitoato A doflolooey ma oiod oTtoy si» diys

on tbo oingagat

Yf^ble XI 9ibemti doto for posltivo oentrols, reoolviiig

A*fl!«o diot and aloe 1 grflo dally portion of ogg 70llt# *a

iadieatod« In all eaaos tim aslaala »ui'fi»»d ttm entiro 6*

WBok period of ttaa oatporliaant and mdo Qood goiaa» ahovlag

ttet tha A*froe diot did not have deletorloaa offoeta In

A1R> COIKXIISICBS

*f!»wMlapd* and 'Idglbt* ogga^ prodnood at tho oollego

palti'j feia* and "Odlifonift* ant *^bMMas* osga« pwtiMoaa

to tto MortBato of lov To»k City* "•<*• otodlod for vltaoin A

contant of tl» jrollc* aooordiiHS to tbo blolfl^oal a»ttaod of



tSi

8

5

4>
a
o
o

I

I
i^

- 1*

«

O

to

10

M

4>t4 t
« •

4> «

*5

t» t» W t- «> to 'il* <* i|»

&I a oj •-<H a oj oj ©3
to

89

§
o

CO

8s^§ig^gg i s'

HCOOtOlt
O 0> C5> C* CO

CbCOtO
i O 0> Cb

gss^ssss

•

o
•

& o

02

o

0> 0>

^S'^y ggS.SSiSSSS ^ ^H H«-lM

SS3?^§8Sg

(jS «V io 5}| K> »9 « <«• # 44I

to

iO
t

OS

C0<O«#HO(»Qm«
o»03tiototoScoSa



H
X

I

8

§

I

Id
e

t «

(O

C3

I

M

a oifi
iH O

s

I C! n
I « o H

tm» i be

o*

4S

OS

riiHr-IHHiHHHH

^ 0> 03 oa n to <4| (0 tp
^ 10 ^ 03 CO to W B- flO
(p*l fH fH r^ p% 1^ f^ ^^ I'H

^ lO tQ 0] |> i2) iH £<. ^.

H H

^ w.

S S

3 Si
«H H

f**l f^ 1*^ 1"^ f*"! f*^ ^"f 1^ •"! 1*1

l**fl lf*^ ^""l F"^ 1**^ J^**! ^"f I**! ^*T ^1

O

eo
#-4

O

I ri rf tf) 0» t- H (0 lO

I 1^ l"l f^ 1"^ 'H ^^ C^

|p^ f~» p^ ^1 i~i n n ^^

o o

(» 0)

H H

03 a

U

o
to to 0» toH 10 0> 0» <«• to
0)t003^(0C2OCJ^ to

o
0)

f

tan
o» m fc» to t> ^ n to iQ
01 3 r-l *«• «0HH H n
MO) CO too) to to :o«o
t- 1* t- 1- C' t- ^• fr- »•

«a

I I

28



mmmm mA Mmuk^II Cll}. "Rm maditUA m^wmm and mmmll

viUMin iUfr«e diat wui tta*4 with vio©to«>l esSOmA to mnply

vitaoln D* Yarng Mts of flQit«ia« mm fln^ »^^ ^j'"'® ^^

tiiia vlti^odjQ iUfsree diet diirii^ the eostooory dtplotlon

ptfUtd, ftft«r wikteli tb(»7 ««r« plae«d oa *xpwiJEaM^ DurlBg

tl» •39«rtB8Bt tttey roeoiv«d «»i^MKl inipplQMittflvjr porttflM

of «h» folks of •gga to be tMtid* As ogK to be f«d ««• tert

oooind* The foXlt «m tbos imwvod earcfully and portiono

of 0«0I» 0.02» 0*03 or 0*04 glWM fod 6 di^jro pMP ooolu

Oaa|>oslte tabloe vevo pfmf§mnA fvoa data conoomlas

tilt itmUmm CMOpo of «iia»l8* SHooo data ooi^ studlod

ooowding to Hiifiii «! HttBOOll (11}» on* wtit of vltaoin A

being the wMwot yo«iirod to i^rodtteo 9 gnm» «f sola in body

volgbt per «o^ dnrteg on »—fc period* The tbeorics of

Coward (16) oere iflso opplled to tlie dato#

ytndingt «v« os follovet

X. DiatlJiot dlffereoooa were foiMd bet—ea tbe vltiHfttt

A eoBtonte of tho yolles of the esf^ wmOm

8« Tim yolk of tho 'muandord* ecg oontelitod obeut 30

wiito of vitooin A per gr«BU Tim yolk of tbe "Xenooa* mm

oeatolMd looe vttaiya A« nearly 30 unite per tgtwm* Tbm

•Collfomia" ogg eontained about QO-25 units p«r gpwwi of

yolSu Tbe "Uebt" ^sg jrodmed at the eoUoge poultry fam

eetttalned etUi leea ritenSai per ^nm et yolk, prebelbly



•iKWt baXf as xmch as At4 fSm ^t^meAMOPA^ 4HSS*

3« f»o lots «tf •88* ««rtt found to contain vltegstin A

well in «»»••« of til* 20 ttnits per gMH of TOlk MMKitl?

asggMtod as •tamfaopd by atMonmed and F^aps (7)«
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writer wisbds to oxs»>««» &m^ apiM^^eiatica

to IMT aajor instjnictoy» Or* imrtlia « BN»e»# Pro-

iteaop of Fteod BsoBGtalca «ad »«tpltic«i, for her

intor^st said 0^4aBm9 ^mim ^^^ prai^eamtioii of tbo

aattorial, and to Prcfesaor !»• P» P«9«Mi and ol^Mr

aKnAMMpe of tlj» Si^»«rtaEait of Poultry WBOfbtmOg^ for

providing th« «8gii ind lRfoi<imtioii m»ttM»ning tbto*
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