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7. Tim ontalde (or alMlX) mawbir&m beoooes totzgh*

8. Th9 egg shell beoonea thlxmer; and finally

9« ^« eg^ whlt« as a whola beoooes wort liquid (9at->

ary) and losaa a great part af Ita original Tlsoositj*

This last oharaoteriatlo baa giren the nacie by whloh

all these ahangca are oalled*

These ohanges tuica place gradually aeealngly dependent

spoil tlm &tiA tasa^eratnra of storage. She question then

arises, what ohaaioal ohangea aoaoapany these viaibla phys-

loal ohangea? 'Siue ohangea are not so apparent in the yolk,

yet no donbt olMaloal and physical ohaa??es hare ooourred

there also*

fbm white of the ai^ oonslats of at least three dia-

tinot portions or layers; first, a ooaparatirely liqold

portion Svmt within the shell meistoam and snrroimding the

resialnlng contents of the egg; second, a 8eiai<-60lid portion

ixat within the acre liquid layer; and last, a tIsoous layer

just antsid 6 of and surrounding the JneattHrane of the yoliu

S%e outer and aore liquid portion is rery similar to the

other portions in aany respeots and rery diffarent ia oth-

ers* 13ii3 portion has about the saiae aoisture content as

the other, notwithstanding the fsot tlvit it oeens? aore

liquid. It possassss no organised structure and has anoh

lass risoosity. The other two portions are rery anoh aliks,



•aoh poasesslQg higiay organised struotnres and great ria-

ooslty, ma tiTBt portion ia the substsno* referred to

hereafter In the term watery white and the other two por-

tions jaafce up the firm white.

Ia atadylng the literstnre, I find rery little work

haa been done on t^ peroontage of firm and watery white In

•gpi or the propertlea of either, aioe ana Yoang (1) made

an effort to aeteralne the oaaae of watery whites In ator^

^S^ eg33. 2hey oade a study of phyaioal properties, ea-

peelally oanotio actlrity la the eggs of four breeds of

pooltry. The differenoee they found were ao alight for

eggs of different breeds that they concluded the differenoe

In appearance oonld not be attributed to oaaotio aotirity.

few Imreatlgators hare siade deterialnatlona apon the

oalelaa in the white of eggs, presmaably beoauae it is pres-

ent In each amall and rarlabie quantities. 2he question a-

roae, whea e^ were ooaaonly preserved in llae water, oon-

oernlng deteotlon of preaervetloo and cause of caanf?e In

properties of contents. Krel3 and Studlnger (2) oonduoted

•n Inreatlgation to determine whether the oalolnn content

of the egg white changed during atorage in llae water.

2hey found the oalolua content of whites of freah eggs to

h% a Tery rarlabie faotor. Eggs from the a&m pens ahowed

great Tariatlon. The oaloiuja content in atorage they found

to be alao a Tarlable faotor and rery little different from
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tfmh. tggs* 3S3» range for fresh •ggs ««s »69^ to 4.25>J^ of

*8h as OftO. 1?hl8 converted into por o%nt calolam woald

range from .42*^ to 3.03,^ ^6 dlffere ioe in fresh and stor-

•fga «M well within the raiige of T&riability, therefore

they ooziolQded the oslaitm oontent was no index of a«?e or

ooadition ol ator&gfe ox eggs*

Winifred Mauicin (S) xounU the atrcra^e oeloitiB content

of onincuhated Ggg«i to he ZZ rag* per egs and the aaloins

oontent of the ohiolc juat hatched is 106 b^. aims there la

a gaii^ of 82 tag. Oa rrliloh laaat oo»e from the shell which

grows thinner during Incuhatl on. In experiisents on this

aaiae topio, ^colcner and his co-worB:ers (4) ahowed that HgO

containing CQg when plaoed inside n carefttllj drained egg

ahell dissolrea Ca froa the shell as Ca(ECK)3)g* This

Ca(HU03)g can p&aa tliroo^h the shell aeabrane and into the

oontenta of the egg. The incubating egg pcrodnces %cr>j5

which diaaolYes the CaCOg of the shell and forae a «©lnble

diffusible salt -shioh Ib aTailable for aetabolisou

Purpoae

So reference was found jonoernins ti» change in cal-

ciua content of eggs during storage with the exception of

the one article already aientioned for liiae water storage.

Sicuie the ahell geta thinner on storage as well as in

incubation, perhaps it is possible that some of the loss la
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Avte to caloloB dlssolTlai; aad diffusion Infeo th» ooa-

tents. Za tnia loTestlgation, it has bean ay purpose to try

to dfltonalne in fresh e^a» aartet egga, and oold ator&gc

•fgtt the oaloloa content of the flra aoA watery »hit« of th«

•gg« Then froa these deterralafttiflms to find the relation-

ship between oalolaa oonuent ana different olaases of egga.

In thia laTestlgatlon ftpproxiaately cleTen doacn •gga

»0re aaed. They were of foor differeBt types, fresii eggs,

raarlcet eggs, storage egja and w»tcry w ite eggd. ilhe stor-

age sggs bad been in eold storage &boat one laonth. !i?iie

flra and watery whitaa were separated ey Ewaos of a pipette

mvA Mistare, ash and oaloiaia dsterainatlona were ran on

each part of eauh Individaal egg*

Bethod

Ttm hnndred ca« eTaporating dlshea ware oleanad and

heated in the aahira? oren until they were red. They were

then remored* oooled in a desiooator and welghtd on analytlo^^l

balanoe3« Each egg .iras broicen anl the oontenta placed upon

a watoh glass. The watery white was jeparetad by oeans of

a pipette which was plaoad In the outer edge of the agy

white* Ihe watery wiiite was then placed in a weighed evap-

orating dish £snd oorered with a watoh glass, ?he fira



wMt« w&B separated from tii« yolk la th« s&m aaimer aal

in another wcijjlwd evaporatiHf dish aad ooTered*

9^»e aislws w«r« th«B qulekly w«igh«4 ana pla<s«4 la a th«r-

maatat drying ortn to dry to conatan* weight, fiapid work

w«» neoeaeery beoaase egg white loses moisture with great

rapidity. 3?he tjierwostat was aet for 93®-ioe^. ^ro« 8 to 11

liotara dryla^ waa aeeessary to get oonatant weiglit. Again

rapid work waa oeoeaaary alnoe the dried egg white took up

water aliaogt as rapidly as tk<s moiat white ioat It. After

tlieae reached ooaatant wel^iit, they were plaoed over an opea

Ifeeker flaaiB and Ijorned 'ritil th« ogg white waa la at lea^jt

a fseiai-aeh like atate. ore thea plaoed ia aa aahlag

faraaoe aiid Tjuraed to white ash. J^it preliaiaary heating on

aa open flame waa to eliialaate the daager of the egg white

ptJfflag 19 and rmmlag orer the side of the dioh. due to

c&piag gases dartag haruiag, Jhis ooaid have been eoeoai-

plished la the faraaoe with oaretal laaaipalatioa but waa eas-

ier aad laore aatiafactorily lone over ahe opea fiane. mtm
tronhle has beea obaerved by other laveatigatora, therefore

Alfend (S) deteraalaed to flad a aethod for aatiafaotorlly

ashing eggs. 3e foiaid that additioa of a 60 aieah aluodaa

pewder reduoee ashing time by 75^; that the additioa of

%(Ci.3)2 aolotloa prevents the raaterial froa oreepiag up the

sides of the diah oa charring bat gives a higher ash ooateat

and eorrodes SiOgaishea; that AI2O3 oorrodes SlOg dishes



bat io«8 ttot affsot plcttlmm or poro«l&ia aishts m% Xo« r«A

An«r tli« doateut* imt* bariMiA to a «!ilt« tmh^ tte

41alw« r«noT«4, ooolat la dasiooators emd ««igii«d*

9mi oftialia «Miiit«ftt Mth was AatamiMA ^ toIq-

aetrlo wtliods* file ash was ataaolYad la aboat SO o«a« di<-

Ivta HOI* 39m RCEl ams dllotad and addad slowly to prartat

Xoaa ^ effarr«ao«»oa» QUar ^OH aaa added oatU tbe

lit|«iA ««• all^htly iHuilQ ta lltaas* tCWanty o«a* aaaeaiaai

oxalate aelutioa, i>reparad heating ta bolXlas 8 fyana

a*9« aiaaimloa oxalate la XOO o*e» of dlatiiled %0 tlMa

oaalis^ ta fora a aatorated aolotloa, vaa alovlj added drop

Iqr drop frea a pipette* &c aolatloa aaa attrred oaaatautljr

diirliig additloa of ttaaoalua osn^late to oaaaa th« praolpltate

of OapgQi to settle aore rapldljr* ^ aolntloa »a« dlsaatad.

beXoa l»oiXlag« oa t2ie ikot plate far 30 «UiBt«8» ^ aala*

ti0m vera thaa oarefalI|r poured aa to fllteva aal aaiMI

fraa froa obXorldaa. 'Bm filtrate ««« teated for eoapleta

preolpltatioa of oaloiiai by the addltlaa of a few drops of

aawaloa oxalate and for the abseaaa of ohlorldea by add!*

tiaa of fisa point of the filter aas thaa pleroad

wltlt a platlana aire and the oontents oarefully waabed lata

a olaaii beaicar altb hot water* After thoroughly washlag the

paf>er with a aaaU aaonat of hot watar* the papar was waahed

with 15 o*o« of hot dilate %304 la 5 o.o# portioaa to dla-

aolTe the preolpltste whloh adfht reaala oa the filter* She



10

VKp&t wma again waaiwd with a faw o«g. of hoi water* Th»

aoXatlon In tha baaicer was then heated « not ballad, for a

£«« nlBQtaa to ba aura all tha praolpltata had dlsaolTed*

The solntioa was titretad «lth a dilate KlftiO^ aalntion har-

in^ a aalQlQB faator of •0005511* Tha per oaiit of a&lolsm

was then calonlated*

SiOfaQ4 4. 632C2O4 M 3H23O4 2:2304 4 2akl304 ^ 10(X32 4 eifeC

Sha SllBi0i4 solntioa warn prepared hy dlasolring approzlaately

tha aalattlatad aaoont of £11004 In 1000 o.o. of dlatlllad

water. After standing A>r a few hoiirs, it «&a filtered

throogh an aaheatos filter by tauotion and diluted to 2000

o«o* This eolation aaa than titrated into a definite a-

aoant of Fa( 1114} 2(304)2 diasolved in ^0 and %SQ4« She

oalolQB faotor for tha iaiB04 aolation «aa then aaloaiated*

Tim following oaloolations ware then aada for oaoh aggs

par cent aaloina in watery white, whole white and fira white

on tnoiiit, dry and ash hasia, per oent firs and per cent wat-

ery white, iier oeat BOiature in fira and in watery white, and

In whole white, per oant ash in fira* watery and whole whites

oalonlated oa dry haals and oa dry of whole white for a

basis. These ralaea were arram^ed in tables and arerages

oalonlated for all egjs analysed, then for fresh egga, oar-



u
k!$t •sgB, cold ato3r&g« eggs and watery vbite aggs*

for oooirealttaot In ooiq>arlag reealts* a sronp of ropro-

sentatlre eggs was seleoted froia eaoh class to put la tba

following tables instead of Ineladlng tlie entire list of

eggs analysed. Biose eggs w«re selected to show the wide

ariatlons la e^^s rather than the average. The averages la

these tables ee^pare rery closely with the areragea of all

the eggs of each class.

Sable Z (Fresh %ga)

Watery flrra
/oCa

Ash Dry Qrig. Ash Dry Qrt«* Ash Dry Orig.

n 8.72 .458 .048 8.37 .371 •046 8.47 .393 .046
23 S.84 .172 .017 3.34 .188 .022 3.19 .184 .020
30 3.98 .245 .028 3.65 .212 •025 3.84 .230 .026
47 2.93 .165 .018 2.62 .148 .017 2.89 .152 .017
66 2.77 .178 .019 2.18 .128 .014 2.46 .152 .017
60 1.98 .110 .012 1.96 .126 .014 1.97 .118 .013
63 1.37 .076 .009 2.39 .149 .018 1.72 •100 .012
66 1.34 .079 .008 1.66 .091 .009 1.44 .082 .009
92 1.71 .104 .013 2.55 .143 .018 2.30 .132 .017
97 3.04 .181 .020 2.13 .122 ,014 2.54 .148 .017

iwrage .1756 .0192 3.106 .16% .0191^ 2.984 .is9r .0194
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afatery firm ariwig

£gg ABh Dry Qrlg* Ash Pry Orlg* Ash I2ry Qrlg.

£6 6.73 .457 ,046 6.90 .350 .039 6.21 .392 .041
32 1.82 .105 .013 3.65 .222 .028 2.07 .120 .015
36 2.48 .117 .015 3.52 .109 .014 2.82 .114 .015
43 3.42 .142 .017 4.17 .193 .024 3.85 .169 .021
46 3.06 .133 .016 2.77 .137 .016 2.88 .135 .016
52 1.36 .089 .099 2.20 .125 .014 1.66 .104 .012
69 2.17 .125 .014 1.90 .122 .014 2.01 .123 .014
68 3.47 .184 .022 3.65 .178 .022 3.56 .181 .022
82 2.19 .148 .017 2.21 .144 .016 2.19 .147 .016
90 1.00 .102 .012 2.35 .112 .014 2.04 .107 .013

Ave. 2.8S5 .1603 .65? 3.235 .0501 lim .0155

aoa* til (Oold ^tor&ge

m. Dry Orig.

SB
42 3.51 •143 •016
44 1.66 .102 .012
53 2.00 .107 .013
64 2.53 •139 .017
74 1.62 •083 .010
80 3.92 .£11 .026
85 3.38 .144 .019
99 2.24 •116 •014

100 1.55 .075 .009

Ftra yhole
/^Oa ^iCa /jQa. /oGet %0b. ^vSa
Ash Dry Orlg. Ash Dry Orlg,

3.08 .165 .021
3*47 .171 .022 3.49 .155 .020
3.21 .175 .020 2^63 .144 .017
1.69 .090 .011 1.85 .098 .012
1.47 .082 .010 1^98 .109 .014
3.61 .167 .020 2.01 .100 .012
5.99 .251 .033 4.56 .226 . 027
2.16 .099 ,013 2.55 .113 .016
2.34 .127 .016 2.28 ,121 .015

100 1.55 .075 »0Q9 1.66 .097 .012 1.60 .051 .010
Ave. 2.S15 .1545 .0152 ^Im luU .61% '^.bU Am .0155



Sable IT* iMfrj AMte Eggs)

Aah I>ry Orig.

li

Orig,

f5 8«9f .m
79 A.ii .113
91 1.84 .099

ICI S.48 a2B
^re. §.Sg

*080
.ri7
.013
t017

3«87

1,61

.1S7

.114

.155
>0817W

«0£9 3.4^
.018 ?.49
•OSl
.011 1.95

•133 .024
.112 .018
.121 ,016
.099 .013,
.11^ Iblh'

All

TBbl« Y
(ATtragea on all tggB «Qalys«d]

Ash I>ry Orl^. As}

^ Whole

Dry Qri:N Aalj Dry

«^ 2.d0 .144 .0177 2.78 .149 .0176 E.587 .143 .01697

Ash (dry basis)

I'abls VI
(ATsrages on all aggs)

tatery

5.60 ^47

ibola

5.51

2abl© VII
(ATsrage on all aggs)

fresb afpi
IferlEBt

itorage «g^a
Watery white ag^
ATara^

j^i^.tora
iiatery
89»08
88.27

84.73
87.38'

^latora
Flrat

88*50
68*01
87. i:.

85.47

Whole egg
88.71
88.19
87.36
84462
87.22

fha ai^ly of watery white egi^s was lliaited, thus acoonnt-
Ing tor the briefness of this tablt. This data is a trlfla
llaited for reliable oonolnslona.



(ATersje ob ell e^gs)

^ W«t«ry

5febl« Till

Muricfit M.-U
Storag* eggs 65*44

52.21
45.59
44.61

54. ?5

DISCUSS 105 OF H2SU£S5

A wide Torirition waa fotnrf la the caloiara content of

•gg» wMtlier tiiey cajae f.oa the aarae or widely different

soaroea. 52» analyaie of a large naober of egge was neoes.

aary therefore before &njr general tendency coald be ahown*

There was wide rarlatlon In other propertlea of egg white

beijides oaleioB content. Tht moisture was the raoat nearly

oonstent of the properties slme Ite range of Terlatloa waa

about 4^ on an 85 to 90^ qnantlty. The ash had alnoat the

saae range of rariatlon and it was neTer higher than

Per oent oalelna tm the aah basla showa a alight de-

ereaae froa frcah egtjs dnrln,^ the firet a»nth of storage

then a alight incjrease. fnrther inr©»tigf?tlon by other

worUrs showa a steady lacqre&ae In oaloloa in the watery

white with age either In oold storage or at rooia terapsratnre.

The per cent cAolQai In the flr» white showa a alight average

Inoreaae daring tlie flret few days, aocordlag to reenlts oa

B»rlcet egga« then a deoreaae on storage. She ter.denoy of



th« 8Ter&s«8 for th« entlr« viiite follows elosely that of

th» watory white. The flactuation of th« oaloitm la tho t«o

portions of the white in the first f«w days may be ati« to

e»tabli8l»BeTit of eqnilibria»» ^ d«aar*aft« im oaloimi dor-

lag tJie first moatl'i. of storage m^iir be e^^plfansd In aomewhat

the BB.rm faannoT. It lo possible that i« the freshly laid

egg oiKimioal eqnillbriiua betmen dlfforent eleaentu Ism not

been established* As the e^irg reiaaios in storaga this aqnlo

llhrims is astabliahsd by aoa» slight anoimt of oaloima ba-

lls^ deposited ttpoa the shell. Upon loiter storage, COg i»

gtvwn off, thus a^ln changing the equllibrina ard farniah-

ii^ M^GQ^to dlasolva UaCO^» and foro OaCHao^)^ whioh dif>

fasea baoic into the e^^ aontents to res'^tablish eqiiilitoltia.

Ihere is a slightly larger per oent of oaloiua in tha

firm white than in the watery white in all ol^aaea vtflien

f i^nred on an ash basis* fhis Iq true for dry and moist

basis with the exoeption of fresh eggs in tha first and laar-

Icet aggs in the latter oaao, in these oases the relation-

ship is rerersed* Th9 different peroentage of iaol'5tnre in

the firm and watery waits may aoooant for tha rwrerse condi-

tion between ealoinm in dry anS origiiai. !Phe diffcrenoe in

percentaafe of ash may CMsoonnt for the other reverse order.

She different dearer of Isooslty of firm and watery

white does not seem to be due to a ohei:^ In moistare aon-

tent* Hie sli^t difference shown in sTerage noistara is



vltMn tlie Tunse ot ttxpcrlaeatal error eapdoialljr coa-

aidtrlBg tbe nature of the laaterlal.

She total auh seoflse to arcroge a trifle ^dLglker for

watery white thaM for fim white. If we ac«ept tim pliysiol*

ogiats' theory of th^ foriaatioa of the eg^, w« may be au)Ie

to explain tiiis aeeaiag inaoiuil3t«noar. One theory (6)

atatea that the yoXic is dereloped first* thaa the albaain

and sXo!>allti are foraed ^urrouniiug tlie yolic, then the aeo-

mwM ia pet on and the aaXts aad li^e aabataooes enter tha

a^ W diffaaion* If thia is true, thea the watery white,

being neareat tha meE^raiie, would reoeiTe all of tha inorgan-

ia aalta fIrat. She firm white wonld j$et its ahara after

th«y paaaed throagh the water/ vfhlte.

33iere is a larger paroentage of watery than fin whita

In alawat all aggs. !I3iia peroetitaga ^radsally ioareaaaa

with the age of the egs« IndiTidital egga vary ia aja»8nt3 of

the two diriaiona of white froia all firii to all watery.

a?hl8 variation ia foand in eg^s of all olaaaaa, therefore

storage oonditiona do not aeem to be waolly to blama for

watery whitaa, yet there ia a gradufd iooreaae in av^aga

percentage of watery white dtsrlng atorege at any teaperatore.

Xm AH propertiea of egg white in Individ cal egga are



«rtrec?ely Tariabl©.

£• Thmre Is, on th« aTerere, ft l«rg«r perceatsa;* of

«at«ry whlt« than firm wMte lo all olassea of eggs. Thla

paroentage gradually InomMs vltli

5, Th« (Siffersnt de?rrec- of Tlscoclty In firm end

watery wMte Is not due to different -per eert water oentent,

4. fhere la a slight change la osJolao coatert of

white of egg on 3toraJ3^«

5. She gradual deerease Ig shell thiclDciews is due to

the dlssolring of CaOOs Into Ca(H0Og)g vhlob diffuses Into

the egg content.

6. Galolnm content of eggj deoreoaos for short tisw la

storagw, then gradnally Itwreases httt at no tlae does this

inorease equal the inoarease dnrlaa; inoubatloa*

She writer wishes to me^9B htae api:«reolatioa and ac-

lcaoc7ledge her indehtednesB to Sr, 3m S* His^ea« Sr. £• L*

Sbgctw, and I*. H. is. arubaicer for their nnggestlons and en-

oouragenent ia sialciiig thin Inrestigatlon Boooesefnl.
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