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fh# ob^eet •.©# $« to Ifslftt®, mi 

ttaaSw^iw nf #i«ii fl» •wppr^ili. t® 

pr Î#ia ttif 1^0 iivM-ift t«© p!*s|t«.i «-. grets fmoti©** 

%4»m 'Of ^ol* #gg la. ©*<4*r t© -fefe# i»,i& «oi^os$at 

» #«fe»a%g of th# @gg} sxM,mo€mA0. a.ttetf ©f #.fft#% fif tl4® 

pf-'ttisiti'atiS liW' it%ii.-l%' ©f îie 

woduct, 

li). fli&fJi ;«f -ttiit tlsiff is %!» i^isn^-tepwat ©f a 

^tei, *411 e#l%t«ii.lly »»«^; ««'3.stfytaf imh * wUmM 

w»mvim^ •#«»' Of sjor© <Jf %# olm»et«risti©i &t a %p|eal #«g 

.ft •twli.loa# It 'ffiftf %« a«.iwati tlitt preiae^ #)leh |}».rfo» 

well tlw eoa^itieas of stich & tsfsit -mmM pi^cfeablj ferfons*#!! 

•gfaea used ©osiiMoas, 
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A, CompositioR # 

Critical awluatlon of exietiag infona&tio® m 

•ftM '©l^atafcl t^ositim •«, 1® .ii#iiiNl'Wt*F fm •Hit , 

Mtofe fim ©f «. ppodttist. pt»s«s8s  ̂ ipMsifl® p3p®|K®ytî # Jte '«aeî  ̂

twitl0a tf «f yolk mai altaiia. waat itls# %&• watiftftk«a,» 

#-4a®©  ̂ *»t% «ig- map®- wttlt 

only ma of tkes® partB, 

i* wm mi. tat 

j»-ifnti-|t nfrifAti^ itt'iU* <» ai-m* ii8|ir^f» fflr liiTiTOMM Ji J' f i Ja i- .ti-.r it. • •,. •- ^ WP  ̂ OH' tsisp as® 

tf 'ito#!.# #8S (UP# -swsMwiati to fWJlt l* 'Wt©!!* tgg 4# 

eorf^osed chiefly ef pn>t#inB and lipids. Caxbohydrat® 

BBtSfSjalS ASV' |p jpit'ly ggsll &S$i8l$ISe' Slspl̂  StolMW WlblS' 

about 3C^ of -shole ®gg solids, i® ©aaaniaatioa ©f .®.f tl» 

•sdiit® of th» :•«{ »itl m.^ r»lte t#. Jtateftetl %© "Hit* •teif',' 

S* (&.lireMiB) 'OC .#gg fcitii SiMi8$61®a 

relative %# its <tes^«»l «»<3 j%sloal oompositioa «ai biologiaal 

tt««, Sii® •a.ifctttwa ifci»fly «#• i. mJjifetr# ®f p»©t*Ja*t 
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fa%l« 1» 111® ©«tstitu«ats of mrnU »ig 

Bamaoff tai 
C®wtit««S'fe Crwtksliaafc Mamxnatt 

(1940) {IS33) (1D49) 
' Per etat . 'my Per 

m»s 
SB#S 
ai:#S 

Shell II 11.38 
fihit® SS $%Zf 
Yolk il 30,84 

ffcola 0-gg 
Wat«y • 73,7 74*1 7S.6 
.Sicllds SS.0 86,4 

c^gaaio 4MMW' 25,6 
Prottia 13.4 12.8 
i%t 10,5 11*4 11.8 
Oftrbols3,i'dr&t«' 'NNMi*' o.s 1,0 

laorpoii® 1,0 o.s 0,8 
«hxt0 solids 7.9 7.9 mm 
Yolk 8o1M« 18,4 18.0 

SsIjI® t*, Ctiteiiml Coa3»tito®at8 of Igg Ibifei 

CruikshMic "-Et<&#ll 
(1940) (19S2) 

?«r e«at Bar oe-at 

v;ater B7,m 37,77 
SolMe 12.15 12,2S 

Fat O.Og 0,05 
Protsia 10,0 — 
Carbdhftfrnt® 0.38 0,50 
Ash 0,33 0.82 
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S«ll t-ai ©f fat &m Aim-

pf®t«at, C*iaStoha.nk (1940) mA lit®liell {1638) th® atstlsmis 

attw»a* fetir fipupti &ft fmamriiiti Im. fail« 8# 

fm .gmmrntlf 5p»oogalw4 pfoteiw Sa 

oTossioin, aomxll'ujniu, oTOgldbulia, avidia> l|r»©®|W» 

fail© S th@ 5»sult« of & M^#:r #f «a fi» 

proteia #©^o®itiott of alfeuwa. 

f&t f«ai,iaSa§ •wfeit# ooastitutats a» tl̂ aiasi a4iiit»li,. and 

Swse wtirials,. because of tiisir low oonoeatratioB to Hfg 

p'ob&TjJy wlatiwly miap^rt»at ia ite a«Mw» 

til# prmirn  ̂ »f •§£ î lfc hi* î pcfrfeti % Mteiwtl 

(W$Z) a»i 03mite» î̂ , (Wm) (feAU *), SM»®»<s«:r {19®) 3m M$ mmfml 

®Xi»ri*alt tM»l tftftt 'tilt a0itta» ©•«'te»ii'fe of yolk 4&^mS«4 pi.rt% 

m tM agi- of ©gg 'Ata mter pt«:««s i®to yoll; 

ffHS "Hit 01$^ antll ©guilibrium tn 

IfWtstigatioas of tli# prt^ia®, &t ®tS 

iafip«qtt®at mi psrifloatiaa &i iiwii# w&^im i» 

0omplie»t®i %• tfe« pr««0na« of lipid sub«tan0®s* Saia .fs&r ftf» 

iwf® 1b»#ii teelftitti f|*©a yolkt 

sai *t'tolioB«©oi4 t̂ »i l» «via®at«' %te% liiwtta# m wsMr #©i«bl® 

protita, It #agpw»4 ©f »» «».» ®s# f#fc3* S 

m tttsf fi»oa t% upp^ar® tl»% «gg 
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Mis. aad 
(1947) 

Per o©Bt , 

Forsyth® 
(1S49) 

R»r @®a.t Bit ttiai 

Ovalbujaitt ms* 64.9» 
Otromieold , 9 a* 

Slobulin 15*0* 
Conalbimin 32,5* 13. 8« 
Oiromoia f0fm . la^** 

S,4* 

.iirMin 

ll.i'*'** ihiTommemw isi. 
fcsra^, lS4f) 

<Aid#r%®a,# lk«4|, Md 
FevoM, 1945) 
O.O©*"" hm^.f 
and FeTold, 1945) 

*ll®0t!ro0xeif«ti@ naftSftii 
**Bioassey 

»**Iso3Ated 

SMil# i* t&@raioRl df Igg f©llc 

• 'Mima Siraiiawii' 
(1932) (1940) 

B®r eiwit • f#r ««»•% 

Tiater 4S,47 4S,0 
Solids 51,53 Sl.O 

Fat 50,S4 31,6 
CartsolQrdsmte • 0.17 •mm 

Proteia. ilM* 16,7 
^sish 1.71 1.5 
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S^J., 

%%!# €, of Igi felk I4i4i» 

Mmant In yolk ®#1M» 
' . „ (P»r e«at) 

Liplts S4#t 
S^o@ri4«« 40* S 
Hiofi ̂ lipids il»3 

u&%m.n ua 
C®5halin 5.4 
Sj^Lin^KCfliiisyslia 0,5 

Cholastierol 3«6 
Cttretyosid®® trae®# 

Fmtty aoids 
. mt§ 

vmmMmlmS . . i$#« 

Corapilei irom data of Oksy (1946), Riemensolteeader, 
mi litus (19go), CiuiksMnk (1940), and Wmrnxott 

ami Eo3i.aeff , (1949), 
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i*i»i tim n$m »m tl»- l.|pe« 

vitell$n3jPL« 

4 mtnr fclubl# pro mm im yolk wfts firsti e»ai»4 % iaa 

Pit* -8® f»-pa»ll mi' mltei «-©la%tet 

ami tiXutloa &i protein eolution, %li®s mt:lilfi«<i i&i 

Itiaer mMMh -aai finally ttwi 

ffSoipitKtei' prot®im0«©tt® wtt#rt&l ms a«si4 Pllwer 

tM% liTstin ©oiitaiaasia O.ISSS pJiosphorus {m %%) api ftttllia l#.3  ̂

flioi^e«ts» itwtis mi aot ml 0® 0. (S® F,} mi. 

differed frt» «t®b«ala tl»t 

©f tli» lipfpjp@%»te tttpfsaMst t|» 

.Itvetin, iiy and l&rshall (1628) Imlf-satjaWfc'fe#! fte wi^ 

iwsalua teJiamt®, !%»§# i«r®stigm%®ri, fwai ti»% it p0isil>l# to 

th® ,pro f̂e ftm wt%«r ^©Itttiea tht ^OMimx M 

»©»%«« j triohloroaoett# mi tl# taaml pr©i»iii 

%1». :̂l» of 

®la^4 'ttat I4i»t.ia t««1ifcia®d th^ mm§mm%§.$ m» &t whlish thwy mm 

#1# %o <ie©o«atmt© pweipitittim* 

M WM Cam psî pttSi « maoo-prefe îii % pvmi^pSMMs^ f̂ * 

tto mttr-solubl# porfei«i of yolk» mem^mA •&© 

§mmt& imm m^rmMrn % a® 

t®*  ̂gta««8*t»tst» ani ©.oaprleitJ #»1  ̂ ef -fe# yolfc (•wte 

•ls#!m» md eieett Clt®) pmtmm4 m mm »a.»*».©la¥|it ^o»-» 

lii©p?o îB f'r«« •r«lfc fr»eipita.tl«i with •»*ttm®%ioa of 
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Wr»%i& l« «. mter solnljle prefeein % imy aai Ifcrslall 

{1S20) #a » It if ,imt#la%l» ts talf îatafrntta $msmivm 

sî lpbat#. 33»«« wor^^ys abmrv&i. tlmt liv#tia. m» still s©3,iil)l« affc## ' 

prolonged dlAlyals Im salt «6ix@®atrRtims, 1% ma iasolafcl# 

,ia gatmrmtfi &ollA«s ahlorM® solutim'Mi *86# % b t̂liag.#. 

fh& fitflloaueoid of Cwoe (1933) ms soluble Id. ^ »l®Ael «ai faalf-

iBBOiiw. 'Mt isasolulile ta f0 ^Imhml* It wis ii«% 

®«mgaljftt®4 %• 1)oillag:» HiOivitia, M0®i'4iag to S»«lt«n, t»S 0la®%% 

ms iasolabl® Im mttr tut soIuIjI® la dilttt# salt. Si# leeitllm p#r%i« 

of ltp-p«s"fe«ia ^m^lm ©eiiM »©% 1# m&mmi. «tlwr 'bttt #«M %#• 

r«a®irti with ftleoliol in Mis ef Ogbor» feai eiiia|to®ll Cl&0@)« 

Si# of til# iiwleas M» h0m mwiemi 

Pewytfc# (1949 )• 

fk® l̂il̂ Ssi of LifaM m&rn Igg mA 
vQiole Mgg Pmotioas 

AmmMni %0' i-«tri«a aa<5 Sgloff ClSil) of m amlsl* 

fl#!*, is ©ften olesely oi>rralfit«d with Its sillity tfe# inbwX'tmimt 

^mim tli# fM.i# mi tim its^raloa wiiiia# fbiM 

t&mrlm Intsrfacial twiistai is • rssalt of a,ii©^ij* of 

«^sfe ta Mm feo«a#«ry ®li «»i, m%»r* 'Aeserî l̂  %o 

%ii» ef tlw sy»t«m plajs s© rol# 3® f«3.slai 

m higli •risoosity ia otrteia «a®«8 hiMm- 'tim Oimamsmmm- of oil 

'̂ rbiel»* tli«i l«aiii® t« %!»• twaltlaa, 4a to is® 
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a1j0f# -ta ®r 'fihmAml 

wsats imm » *|#r »f« this ftlslllty# % iit tit® 

of r0»#iiiPili las ^«a r»p€rl«4 m th« Milmmm af imriw 

laii ©liemical tr»atxaent» m the solubility of •wh»%» #ig mi 'tM 

. i:% ^»ig» !»• -iwiisiiii' tliftt #«#%•©» Siaflmw# *.©laMlity *» 

th® other »|« ttltiwilttlf t# 

tfc® afellity 

••»• 9f mnom aai etwiad l̂. iariwtagatg 0a »®l* 

ubillty, ^iw®9 in solubility is om of th« mjor malfestatioai of 

11-Mf itiijtft 1^1 -^niirt 'ili^ ilh •hntt ima "lliinii niM«rt ifttfihi^i-i illh >i» 1 fa 'iirli ii"ii> rtii lit j>i<W -j. •— /:tfc .Midik «fc' lewlA* W** 8 pir9vWiJB MfMI OINIIyt mm % OX SAwwlmvi-CISA 

ts •feU® iSfttiift ' m (1927) ̂ fiaii at * "©fetag# ia 

•Wm iiiita»i pf0%i-la li lM»0M#a is s l̂twitg in 1% 

ms prmlmsly solubl.®#^ Itmea-ttot #% «,!« (IS44) 4«fiut' A«iait»i%ti« -lui' 

®i»3r iiaa«pr0t«©1^40 fflodifloatioa of tii® tt3Sd<p®- »tSfa®feiM ©f a mttw 

pi»-ofeiitê  gSftŝ  **!## %® tiMUgsw 4a Blwaiwl# &it 

bl©l©gt*l 

to 9mm î ®t al*i ««s f»»»it«ig-|̂  Irimiiatica, 

wm»$ tmm&, iB» 03rp»i® aalftats# -ergiiat® tolatti, toi 

«aî -s, fk§ §S(^m» litely t# b» •si<pirti«»i Iwtog %h®  ̂

«. mwililfl#* wfc»i» «fg «% httit# f̂ «®iiagg fwe^a, mA 

•th,» ®:f Wip,®!# »®|fS6j*fej|, Ma. »ii4ti<we.I SR»®%or la sfieay 

iri#« (tig t» tttft rnsmmm it»* 

mmalm of aolabllity btl̂ ir *13.1 it ©f 

•**as#ii mA appearancii $!&«#• pmrnmrnm mm 4tip«®rllf 
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M* 

sr ailalj#! m&mmA iutlmg Istm-fetog «p t# & of 

e. CEM® fm) t&r fmm mim-^e* Mmmt^ «t m^lrnr iPSl) »©%#€ 

tliat derbroi# l» suffieieat ,»»M mImtA tl» 

®f #gg itiit#* 

beooai •^m AppM0<i t© prmmmM t© 

whiA #ff8 iiigb% %# 8ufeje<s1»i m&h m laai M^wmy 

^aywiRlj h&m, mi Sttwtrt Ct©#6') %b#lip iiiM «i th« of 

te»«k% « tli» i»wtta!»%i©a af #gg fttlf te %!i# fitgt®«ri««ti&n of 

•#gg«» iyeote fttti. Cli4$) %lat th.# *i4ttl«a of 10^ satjwjs;®, 

laeto##, or dsxtrtu -pwim t« ifyiag bifci m© iiti»»o:|afcl» oa tl» 

laitial solul3lli%- of #1# mM L«w® (IBM) mM 

mi Clî i) e i llqali 

®gg %sfor» spmy drying tl» taitiai solubility of tit® dft»i 

pre^Mt %© 4 •sell that ©f ti» as®.eMtft«4 •gg» 

Sis pi»©dti<rtim' of * ipmy @,gf witli good to# 

©f Impwfemti hmmm$. •©» r@t«atl« «f itiifelllty 

§%««•§• is tagftrtot* thii p«'te»»ti®a ®f %» ftlt© ®. 

problem saiiidt Igis of tbt •olti.lsility of ffmy irtei «gg pwî ra sa|f h% 

mpiA if Mm feoiitloas ef profiaetloa aai stemge ft» att oaf̂ fally 

chosen, lawthonw (1943) fomd Iw aolstmw {3.#s» thma 

2.5;' moistur®) retal»i •fe®ii? sola%il.l%- s.%0mg® Isst-fc#!* tMs 

poî #r8 ©m'ta&iaiag higher miaeau  ̂ &t 'wator.. Wiit« aad Sfeistle (IfiS) 

also -fctt® liigh®r of lew seittei* ®p»5r iried #gg -aai 

•»»% a. «fmy 4rt«i «sg mmst %• .fmplily affc@r iryia®, in 

mim t© prrpfttfe «< rapid l®»» ©f solubility, ly®©te a«i ClS4i) 
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'ff Samlsifying Powers of Egg'^'llraotion# 
Ciasll, Olsen, aai It®) 

IJ&I- Erm.asifi»f Add04 
iisreiiiati 

Omsisten^ 
(»*©«) 

I#' Salted yolk »®a» 1» 
•$,: • 'at®«is%lteJt®d 'yoite Iwi • 114 
i. l4®®ith©»pfi5t»'tB and 

©gg oil 
Si®#: $00* 

Ijocltho-proteia 
eottoaseed oil 

Wm» 
-, 

900f 

•Si Sam m» 4 1,2 gsw. oeplmlia 2SS 
e,-. » • 6»o em* l^oithia 20 
% • « 2,0 gms. 9004. 
% • 5,8 gas. fat 900+ 
§• w S,0 gms# plgjBBait 900f 
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## f©ag,.te4ii. « ©CBwa. Intestrtsil S#lv«its 

s«»ltr«% L'bs./gal,®- Flaasmbllity^ 
gotnt (flitgh {yfe#) 

Current® 
je^«_ 

. • i>s 

i:s©*p3»oiyi ©th®.!* 6«1 

î i@0fe©l , §»6 

is* 8 earfem tetra-
eiilorM® 

69.0° 0. 

0. 

«6,0® C, 4- S.5® e. 

6.6 s5-56® 0, -17 €• 

 ̂ t##l 

itl̂ l aisaei, 

0, lai-*flaja* 

$UB^ C, lob ©nsll^ 
fimst 

e, #« 

78.s® 

mmir 

l̂ ly 

.mmlf 

f«fl* • 
mJilf 

foxle 

foxie 

v«jey 

# 

I »Sl/pkl<i 

I »4i/pti» 

i *S8/^1# 

fl,g2/gal» 

Smm< *̂* aa»ife:®ek ai«sit%«y iwm)# 

"^Lehmm mxd Flury (194^) $ 

^qa.m9umi &m i1to»» w4 mm* s®i»' (1950, w§lh 
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Fig. I Schematic Diagram of Laboratory Spray Drier 
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3113. 

Condenser 

Side Arm for 
Extractions 

at le^c-to zr C. 
(65®F. to 70® F.) 

Ground Glass 
Joint 

Thermocouple 

'Extraction 
Filter Bag Side Arm for 

Extractions 
at 71® 0. to 77® C. 

(160® E to 171 ®F.) 

Siphon 

Thermocouple 

Ground Gloss 
Joint 

Solvent 

Oil Bath 

Fig.2 Soxhiet Extraction Flask (1.2 liters cap.) 
with special side arm for Extractions at 
l8®C.to 21® C. (65®F. to 70® F.) 
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Fig. 5 Reproducibility - Emulsifying Test 
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c . P R I N C I P A L L Y  L I P O P R O T E I N S  ( B Y  A N A L O G Y  F R O M  C H A R G A F F ,  
1 9 4 2 ) .  

d .  P R I N C I P A L L Y  P H O S P H O L I P I O S  ( B Y  A N A L O G Y  F R O M  
C H A R G A F F ,  E J .  1 9 4 2 ) .  

F i g . 1 1  T h e  F r a c t i o n a t i o n  o f  S p r a y  D r i e d  

Whole Egg. 
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F i g .  1 2  T h e  F r a c t i o n a t i o n  o f  L i q u i d  W h o l e  

Egg.  



www.manaraa.com

48t» 

»l# list iKiisifyiag 

p»f» , of 
m* 

iijdtx 
«t . 'i 

I* Wtol« #g|t spimfdrifti 4t»f S$.$ 

t. ta«# f©rti<iH of #1 
C^pwteiaa'* ipf ®gg) 

fi,f «%f 

»• ias# p^rtioB of 
C^llpopro'feBis'," plus 8ca» 
sojublo '*pF0'to®4ns'*) 

S4»f. ««» 

gthflr 80l# portioa &f |1 
(«gg lipids) 

•<«»# 

§• Wftttr ml* iporlim #8 
(moBtly "llwtln" plus &cm 
albumen) 

<is,# 

A®®liC!M portsioa ©f ^ 
C'jSios pholipids " ) 

if»5 

S'First experiment, 
^Second experiment. 

&,bi» 9$ '^.etiew 

ii»p 

ia4«* 
""a "" % 

f. ®*.i f.».f 

S* from oi* -^ol# tgf 
(spray dried)* ("ilpoprotein" 
pirn m'fesr sol* plat 
8«W 

»* Ither Iqs, portion of ;-'6 
(•^ ftiaws ®tl»r aol. fat) 

0f,.f 

®-Pirst experiment, 
^Second experiment. 



www.manaraa.com

48e. 

200 

80 

!60 

</> 140 
o 
z 
o 
o  1 2 0  
UJ ( f )  

> 
v-
(/) 

o 
o 
(/) 

100 

80 

60 

4 0  

20 

0 

W A T E R  I N S O L .  
W H O L E  E G G  
" P R O T E I N S "  
( P R E P .  3  )  

E T H E R  I N S O L  
P O R T I O N  O F  
W H O L E  E G G "  
(  P R E P .  2  )  

S P R A Y  D R I E D  
W H O L E  E G G S  
(  P R E P . I  )  

•  A C E T O N E  I N S O L .  
L I  P I  D S .  ( P R E P .  6 )  

W A T E R  S O L .  
W H O L E  E G G  
" P R O T E I N S "  
( P R E P .  5  )  

E G G  F A T S  
( P R E P . 4 )  

0 2  3  4  5  
N O N - F A T  S O L I D S  ( % )  

Fig. 13 Emulsifying Abil i ty of Whole Egg 

F r a c t i o n s .  



www.manaraa.com

RESIDUE 
{PREP.7) 

RESIDUE 
(PRER7A) 

CENTRIFU6ATE-
SPRAY DRIED 8 
EXT. W/ETHER 

(PREP. 9 ) 
CENTRIFU6ATE 
SPRAY DRL.ED 
TPREP.8) 

(/) 
O 80 

CENTRL-
FU6ATE 
SPRAY 
DR I £D 

PRER8A 

2 3 4 5 
N O N - F A T  S O L I D S  ( % )  

F i g .  4  E m u l s i f y i n g  A b i l i t y  o f  W h o l e  E g g  

F r a c t i o n s  O b t a i n e d  b y  S u p e r c e n t r i f u g a t i o n .  



www.manaraa.com

a « s 
m g 

S  I  

m 

t 
^ 0 n <?! m 
a 0 
•xj 

o 
cf h* 

I  
f 

f  

1 »o 

I 
m-
i 

o. c  ̂
h" h" 

o pi f3 
fs P 
s  I  
@ a 
% 'm* p* 
8 g 
s# 
^ g 

a  a  

i  ̂ 
f 

f 
pa 
t 3 

g s 
? s 
i  a 

I i 
f I 
• s -  J  
6 ! 

g  I  

I 

I I 
b-

f 

1  .  

I f 

f«W. 

1 4 

- f I  
o 
« 
0''5 (b 

9 
ct-

p 

I 

i»» 
#0 

8 

I 
f 

I ̂ 
t  ̂9»' »15 

3 
f % 

I 
si"-
w*--

8 

»• 

I s 

I 

f 

f 

€ 

t 
» 



www.manaraa.com

I  

•»  

$ 

I 
m 
js 

I 

O 
£ 

. ©  

% 

I 

i 

I I 

© 

1 

I 
fco' 

i 

M 

11  

1 

I i !• I I 
I 

1  



www.manaraa.com

501i. 

( P R E P .  1 0 )  

E X T R A C T E D  W I T H  E T H E R  

A T  0 ° C  ( 3 2  " F ) .  

E X T R A C T  R E S I D U E  

( D I S C A R D E D )  D I L U T E D  W I T H  2 0  V O L .  
O F  W A T E R  

C E N T R I F U G E D  

S U P E R N A T A N T  

R E S I D U E  

( P R E P .  I I )  

E T H E R  S O L U B L E  
P O R T I O N  

W A T E R  I N S O L U B L E  
P O R T  I O N  

W A T E R  S O L U B L E  
P O R T I O N  

E T H E R  I N S O L U B L E  
P O R T I O N  

E G G  Y O L K  
( 4 7 o  S A L T )  

( D I S C A R  D E D )  

a .  S E E  F I G .  1 6  

b .  P R I N C I P A L L Y  L I P O P R O T E I N S  ( C H A R G A F F ,  1 9 4 2 ) .  

Fig. 15a Fractionation of Yolk. 



www.manaraa.com

50 c, 

( P R E P .  1 2 )  

E X T R A C T E D  W I T H  E T H E R  
A T  0 °  C  ( 3 2 »  F ) .  

R E S I D U E  E X T R A C T  

( P R E P .  1 3 )  

( D l  S  G A R D E  D )  
E X T R A C T E  D  W I T H  
W A T E R  

F I L T E R E D  

F l  L T R A T E  
S P R A Y  D R I E D  

R E S I D U E  

( P R E P .  1 4 )  

E T H E R  S O L U B L E  
P O R T I O N  

W A T E R  S O L U B L E  
P O R T I O N  

E T H E R  I N S O L U B L E  
P O R T I O N  

W A T E R  I N S O L U B L E  
P O R T I O N  

S P R A Y  D R I E D  
Y O L K  ,  

( D I S C A R D E D )  

a .  S E E  F I G .  1 6  

b .  P R I N C I P A L L Y  P R O T E I N S  A N D  L I P O P R O T E I N S  ( C H A R G A F F ,  
1 9 4  2 ) .  

c. P R I N C I P A L L Y  L I V E T I N  (KAY A N D  M A R S H A L L ,  1928). 
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tfe© pr©s#i« to b# gtttdi®4 w&mM spiwf i#yii^ sad ©rg»is 

txtmciioa of wfeol« igg» 

fi* S-feiSy ©f fim Sff»et of froi#s#i-3ag m ̂  
iHiillty cf iiol® Igg 

Bi6®«4 m ilRiii## th® «^M-roial prMattt®!! of m aittiJjslfMr 

3fl"(» «eg liipeslclng, f»»#«iag aa5 -tlawiag, sfmy 
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Emulsifying Ability of Whole Egg 
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Fig. 24 Effect of Extraction with Trichloroethyl-
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Fig. 25 Effect of Extraction with Trichloroethylene 
at7r C.to 77® C.(l60® Rtol7l ® F.) on the 
Emulsifying Ability of Spray Dried Whole Egg 
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Fig. 27 Effect of Heat on the Emulsifying Ability 
of Trichloroethylene Extracted Whole Egg 
Powder. Heated at 7I®C. to77®C. ( I60®F. 
to 171 ® F.) 
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Fig. 28 Effect of Egg Fat(added in Natural Pro­
portions) on the Emulsifying Ability of Ether 
Extracted Whole Egg (Whole Egg "Proteins" 
plus "Lipoproteins") 
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•fis» 

mA *llfopp«^4a^ 

ftcm. ytlte mm «%ml 'fe tasilslfyii^ ulsilitf td tfc® '^©1# »sg *'pp©b«tas"} 

-mm tht #iea 

®dd#d back to the whole «gg ©mlsifisr, redttepi IjI® 

pfoaesB#®' f«p %!»« produ0fcim ef «a taslsifitr mm tav®stl» 

gated, fbm rmsMm frcra iiaf©ro®atrifug®*l«i mift na e:soell«nt eiwlsifl03p 

Mt i»« #b%ati»« • la, yi«M of oily ^ of'th® lifaiif iatoltibl# solids ©f 

#jLel« eggi tliw tMs pr«ws» *s *«3®«%od m •«. pwsilJl®' ®«»r«la,l pr©* 

«naur@, e# tfa« iA«lb tgg, mtt giiailtet 

folljw»s % ij^sag or 

'ay spj^y dryijag followed ©xbraotion of tiafl# tfe« ®08t 

Ifttt®? a®tliod mi> eh!»<»a tor tweWmit study* 

of mrioue «si tii« albiHty of 

«gg ©ad -whole ©gg pmi^r ms invest Seated, Ho«g©ii4»tic®i tlw 

•mliifying ability of liquid whole «ggf tbis mbxlity •*« 

faring 'i^im "Rrt«faag »4 fwmmm 'ijai oaly a 

sll^t t#ad«oi<^ to eiiaag® «wilai%lttg giMll% of •§§* . Biii 

t^saedmey 1^. a«rtf laflttwueii hf ef •titlt 

ooamsfemtim aad df^rlag «% l«if mrlctilgr »&©«€ t&t 

mmlultirlnz ability of %l» tgg, ,ig3my dfy,tsg, ftpp«»€^ ts tli# 

tmltifying ability 0# b#th extrao%»t ,iai egg« 
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$% 

•%%ractio4 of wlftl# ®fg with ti*lolil0r#»th3rlene at reoa ftisa 

elsfa%»i %«jnp@ratur®8 tii« #!i5ttlsS%iag ability «f tli© powder# 

tMs iMwmme wm *ojf» »t tii® higtmr t©»i5emtur«»., Aleeli®! 

•xtmet oa» irf tli® tri«i3.1or»%iiyl®ae #xfc»et@# p©»i»r y®raowd aost of tfe# 

¥«% fcltA ft mmll om th» ««lsl%tag 

itM3.l% lii® H@®.tiag of Wm trloiilortttlflta# powa#r 

Msmmsrni. It®- a'billty fh» of »gg ©il 

is. amtttral fr©fef%t«is l«i»k t# tli# pewiw i«®r®ag«i tfee #iBalsl-

ftMlity tf tfc»t f lil« ft»i tke of l««,t m tli® 

tf»>y fr#rti«4 ma ^xpMmMim of th® mfimt of 

«sgfepft«tim <lh# #«altif^Ssg lis.©!# -©gg psj^#r« 
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tii. mieiafim mn3 

'mi bbtom# 1«i«» li4i* • «f • tins ©gg^yolfe lipo»' 
]^«t©ia|, lipovitellla* Ar©h, Bicohem*. 

. t l«-i!rli* aad F#vold, I,I<» U#* rt-latloasblp of 
' %c(»%ia, -aaa swwla* •seite®® 

.1, a*t.» 'lii®,. I;«#l8,%l«a ©f 
ttm •fg: J.. ii®l, Cfe®-ss». X57i4l|*S-8» 

Awm.* 1«I»# and A*M^, lifl# Si® &f m. tli« 
J# i#s» 15:341-350. 

%#»# 4,I*# .IS'4®* i«,l3#i*'b«iy of ©sfct^* 
t«»d wltb mri^s pitremia «r# 4®b« oil oh»eu s.o@» 

Iftla, ttsl H,F, |047« ia. ©lesHbFOijto^j^-tio' of th® »gg 
of bijpAs, J, Si©!# • Clswiyr 

Baaeroffe, W'.»S« '«a4 J»S# .Jr# a»' tfim&lmimtim of mlMmM 
1,' %• .j* i%ai<sftl. %#«# flil-ynlil. 

%1»*Salth, S.C, -Hsf®!©# «il of tfe# sgg# Ibo€ 
ctpfc# 0f s'6i« aaai lai* l^s«, di^at britaia* 

p» '  s - *40 '#  

'. •m& liwfcti<M"a9':* "J*®*' 19^# X» Si© of tfe® 
•»S@%4orai IsadijQi %© l«»s •Of' selttfeility' #f iriti prod5Wrt»* 
i, s-os,. &imk, xai# f4it0f»i®s* 

B»aa«tt* I« fSmotloftX ©wilsiaa®.-# lf#f# Edn irO'C^lfOt If.Y..# 
Qi«al,ml PubiishijcMS Co,*. Ia©,» 

i«aKii»» S»l»#. J.Km aai S-.S. • 3.f4^» Itfetiiis aai 
Wkis^ of drl#«S tgg.- S, Bm, Gk@m» Ini, 61i3l*34. 

B#rte»a, S, asi Igleff, 1941* Siailgims aai foft.i^^» flew Toric, 
mmtm Mht ;s®, 
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I, IfiSO# fe# «f -ptisfceins TII^ d&tmAmhBMi.m la tti# 
pr»®«n®« of ftl®©!:©.!# Bi©eli#«it it i4#M08-l.^&» 

Bir«a©tos, tta<i Iwtbom®, J»S* M43» Oriai «gg If#. of «*rlJo«» 
li;^.rat©s to ®gg palp before ar^/ing. J. Sg«» Cfe#m» IvA, 62sl65-16"ft 

fcll* H.B^ lfS8» Stuiiti of mmimm iaaaturation of #gg ftltt'mta. J", 
Biol« ai«, 125117-30, : , ^ 

ani Jlew&th, H, ' ISS7# ®i« aa^ protfeio* 
Surfaos d©?iattiratic5n of ©gg slbuinin. Biol. Chern. 118j 163-1 

Mwm'§imVt B,S» 19#D+ A sttt^y of tlwi ^i^lcal aai ©healesl etiang®® o£ 
^ th« ®gg its |iai®«g« tteCR^li tl» Isttam® of 
tij® i»ii*f oriiaet. i, 1^* 2ool» 84i4^®*»STO# 

il.O* ttad ?Mt», 4# Its* 'Ttlellfc ©f li«i''t #ggt #, Blol» atawi, 
s4*6s5*®®» 

-cimilrff# 1. a »ttt% #f •• tf.,, .iml, cimw# 

' •* Mff, K, «sd Ritt#al»#yg, D« 19«» A ai^f-ugeatat' 
of tiseu# phos:^atM©s« «f,'Biol» @i«a, 

®«taiiml Bsrfcet prlci«|, liSO, Ch«, laf* Iws., tSj-ISSf# (liSO) 
X61, gr/, (1951), 

Clark# Cr,L, and iSftrma 1&32, A quantitatiw study of thst adsorfflti.®® 
in solutim and et litorfsoos of sugars, doxtrtu, staroh, guta 

and «gg albiradix, and th® aieohaxxiam of their aotion m» 
eimlsifying agents* «J. Biol. Cheja. 52il57»182, 

dlftyfcM, 191®. Tkm ^Imovy of ewlsisais aai t&aiy tr®a.taiat, 
Srd lid^ London, J. and A, CSHtirohill* 

Cllnto»„ 1048, Mxlm of py|»s sa4 Wm tegl, -lei# 
238iSl-5^. 

Covm&f <y.W» aad Lgwis# ' 3.P24. aisS oholssterol la pelJitim 
to tli® ptesii*! i»t«» of 0«H Bi©©li®a, tF* IgilSS#"" 
isto* 

0rttik®l»Hkf E,M, 19S4. Stadios ia fat s»tal30llsa in the fowl* I» *Bm 
eoapositic^i of the ogg fiat aM d»pot f&t of th® fcnvl afft^fc®# 1^ 
til© ;lng®stitxn, of larg© awounta of different fata. Biooh»m, J* 
281665-077, 

# I9m* -iiiiblml #«^08itiee. ## %M ^iigg* Hmw,.  ̂Iisi# 
**"*"""*^8141s-410# 
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cote, &ad iiwakms b,s* ism* Tb^siml ©}i®wlstrf 
of 4^ prfft»tJM» mi, Bi® ®©iwat a@ti«a of sotitaa ®h.lorl4® 
,®a ®a a&wmia la ZWo mthm&l ftt Asa# ffitta, S©e#-

ISTfoM# 1#I». Mid Iftttttm, A» 19^» Igolati« &t a »«ir lipoprottto# 1%®* 
irit®Hiiaia» frm «gg yolk, Aroii, 11 tl*?* 

Flakl®, P.^ Bai>®r, H»0*, «a illiaslbrMMi,, 10gS* a» Wmory of' 
tmlalftc&tion, J, te« Oil Ghes, Soc» 4Ss2780"27S8, 

f*0fSjrfclie f E,H» 1§4®» Rr&otloaatiaa of #gg ^it« proteias ia. laeil* 
of low di«l®otrio ooastant and low ionio strerigth* %|»1b« 
Ph.D, Thesis, j'^WBSf T.om.^ lam. State Ctolls^e tibrarjr# 

<l«.r€a©r, E.A. auft Vm ttsactorotli^^ 1#W* lS8f» Seae fuiHbber applimtimt 
•of m »1>ileai^r* S®a. , 

§mf _t BA md SmthwiGk^ C*A# J@S8. S«i»atifi# m»0mp^ mii0ri8 mtm 
«f !ass®,«uri«g si»t)ilitj of mymmimn* F«oi lai# li.30&«S04» 

CmmA, a»!4, olsm, a.l,, aas ^goaer, §,!» 1©48.* 
FroiSactim- of staWe snray«dpl«4 figg pjwi#!', CM®®# &ig» 

4€sstl*40g, 

%CEW«i.# H.I*. 1046. of 0oae#atratiag, »Mt« oa i#iii^1}llity 
of assgel ealas. Uapu^)# Pii,D» Thesis • liMSt, ttsm-
College Librar;!,'-, 

Hardy, lf,B, 1S28, Bwoi:^^ of freejsiaag. Food Xmmtl^txm Bcwri, 
f£ s@i, In4, S®8«, QrmM Brttafa* f» 9-18» 

IflBftaioratii W4tZt, aw »ff00fe a©i«t«JW eosrteat m tl» iait^l 
qa&litry of spmy drl#€ #iolt ®gg m& !S#t®riomtioa d.^isg 
«toTage, J. i>oe* Chem. isd# 62»135-187, 

lay, H#D, and aarslmll# 1008, Bi# pir«f|#:ta Cltwtta) of 
«$s yolk* j. g8sl264-lifi9, 

I3.lg»», L,B« 1SS8» Ol3s«rmtlctt8 at tli« proper ftaouQ.t of yc>lk is. 
f f l b fcomlmt  f . s *  %g bm pou l t r y  l ag .  » | f ) f42«46#  6 f«  

• 1935, Egg yolk «mke»'» Imi* 
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•Eiag^ A, aad IS-to. '&» staMlity of emlsioa®*. 
!!• 'BmMlmm gtal>ilis»4 by J# So®# 

Chern* i-ud, 'fraiis, 69 #186-191. 

E«o, &ai B'bema.^ A»«l» 1024» A new iastiio4 for th« d@t@miaa'fei«sa 
of th® <3istributioB of size of partielos in emlsiors. J, Aa, 
CSheia. Soo» 46 jS7CfS«2718« 

ihK S&ffllbook of Iff-tto M# Statelet tliio, 
haadlwok bib», ", ' 

S*0, astf Fltjty, F» 194§» frmaslatsifi ^ ICiagi and Saytb, 1»F# 
Jr« loxioolocy and hjrgisne of industrial solvents* aRl*bimor«| 
Wtlllfiffl* m4 fillistia 0o* 

tSmm&'mrt h» »xiA ihvm^, 0.ti» m47, of %iy|»in 
inhibitor of egg -efeite v^ith owsjusoid. lflt565-
681. 

!«•», B, Expirriswatal ooolc«sy. Ii4f, ' Ei, 1»» ftrfc, Jctm Wll^ loi 
8«s# Im, 

©•!« atti §l©ott, 1,6, 1P47, li»m$ m frotstian* 
aid. jSig, tif-sw SSJ102S-102?. 

» l©4t« ^fiSTitla, tl» prSiittpatl pfeM^oprot:#3ji 
of ®i€ yolfc# «y* -Aa, @iem# S©e« 

Hsfirtll, H»B, 1928-. Effect of egg yolk on the distributi« of oil la 
chroE® ctalf Isather. Ind. Kn^. CBiein. S0j654-656, 

Satoltell, L,C, 1S52, A study of the oomposttim of sk#ll <tggt«, 
a«®oe*' off* %r» 6h»m, 

Moran, T, 1938. 'ife© effeot of low OS few' «gS»* Prot. S€^» 
soo,, lonaoi 98cb)i4a-«0. 

%®«ir0h CcMBoll* 1838, liiterttatioml oriti®«l tal3l»i ef S8W»r» 
iaftl ©hwraiaHlay, aad twstteology. Y©!, III. 
H«w Yo*%# Hill Book Co« 

lemimtli, H., {Jwensteiai, J.P.# I'utamjn, P.?f., aai Eriolsson, tfnO* 1944* 
S» nhmiiMtrf of |>rot«fia 'fitoa, l@v» Mtl5?«»t6S« 
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-©f' fe©4®#. #• to. &i«t, Asi.o0t 

<3mmt f» Bidlogteal ®tu4l»s 'Of 20FI, 
<!• bimtem*. (japa) 24t3.«^« 

Osbora©, T.B, and Qaiiipbell, ®.F. 1900# . Si# pro^tiii ef ii^g :y©lfe» 
<l« i£i« gtem* seks« ebs41s-4@^« 

^pwal* S.l», hemt B»j, atj^ -S^mrbt S,F. l®4^# , of 
li<3uid*ogg produots. Food K®s, lliSi&wii®* 

S,H,4, ISOSi, Si® of •gg-f'Jiiii# J, Se®#, laxim 
tS»1500-1806« 

Ei»iii080lm®ia«r, I»W»# lUis# H,R,, &nd fitus, B,W» ISSS, ®» fiat 
a®Mii ia Iwliaiia and of «gg yolk# 
J. Biol, (Siesu 126«2S5-26S, 

;  . . . .  

» l.t. 1S4S» !forj;^olof,ical mi <liff®i*®tttlatl€8i 
ia mriwis F©®i Jiwt# 8|286*2Sl, 

«i A, J# IS«« •Si# «iF'tisaa ««, Siw fori,. 
—~mi«^ s«s., ino. • 

C,G, and Hottle, O.A, 1949, Stadias of the composItlea of tl» 
liifetiB fraotion of th® yolk of hsn'f ®g§s with th® use of 
el»®tTO|dior«tie analj?®!®, ef, Biol* flttis, 

iseli, H.M., 01s»a^ A.§«^ and R«S# !©»• 
$h9 emlsifyiag Ingre^ieat In ©gg yolk* Iiti, Stea# tft 
mg2*ls2l, 

St®*, 1S26. Aa wsperiweatfi,! stu% ©f ©wlslfloatioa c® tli« 
of distribtxtioa of siae partioles# .fiolltld Syspoeiua 

fi-.F., Best, asaS B, 194S. A study of scwi® fteet©** 
mfftfffeisog 1^3® ©iaaigM ia «gg ]^ro(dlttot«» 
Rpoc« last. Foot p# W«S0# 

Swwriiey, 0«E, an<J AvnoMg L.»iU It-iS# A a®w solimat «Krt»ot.loa protttt 
for S(^©an oil* J, Atn, Oil Soc* 26i$g7»7O0. 

A,w, aoid Bailey, M»U •Stla.ti®! of fr©IM» Hgg •m&m* 
Eng. Cheia* 25j669-.074* 
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U.S, of Igrloaltajp®# ie4X« mS , l^SI,. 
cip©« s8^s« 

!lr1*ia, o.ll* «aa lilll#r, J.I, 19?0* liglatiiM mtl%9 Bmwmm, 
d#strw®, aafi leirolost ma used ia th® pE»®s»rwbica of «ggs % 
fye®siag, M, log. Shea, tE#®8«»p8# 

mit©, W.H. &i«3 ?I,W» 19«, dried @gg powa®!" 11, 
of hoat treatsent on quality* Can* J. Iff# 21(j0)js4t«203, 

ffilsm, J,A, 1987, 1^, %auaJsi aad jrolk a» ag©at» ia 
ffetll^oriag* Sm ^ l#atfe«r Q»a. Asaoe* S8tS0i«€6S# 

1f4l.»#ii, R,H, ' 3.9®« Blffe^aowi# aai treatmeKt of «#Swa*li' 
poisoiaiiag# J, <to# led# Assoe. 15^jS06-»©C^. 

Ifc, H# 198?» Stu<3i©s sm of py®t®ia® II,, .e.»gml«.tiiw 
by alcohol, Chinese J. l=hyslol, IjSI-S?, 
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?iji. mmmmmimwm. 

' fh'§ Uttther'Vislief to exprem hiM »!»#» ©.ppresiatloa to Br, 

fm §:%««%: for his oonS:feU0<i aai gatiaa®# 

tti® wlt#p mlso *l»k#ia.to #spi»@»s Ms t© 

Br» liolmri }!» Foitytl# f» hi« mlmlJl.© ©ritlolta® ft»i fessistsa.®#,. 

t# mt&mm tf f»©«I fwmm&Mg aai: Mi® Poultry 

I«s%«a,4ry 'Pe-piiyta^afe fm ass'latasos mi<&-
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»!• 18, ot %h# Fc«irt;®0n Adii'fel©ns of Gil Dtirliig 
th® fest of Bsiulslfyiae Ability (hm atlo ««Alslfi«r8) 

(al») 

Im-fat 
solids 

. % 
U $* 4* fotftl 

Cml#) 

0,? S, 6# 8, 10, 14, SO, 2S# 30, 4&, S6, SO, SS, m 
1,4 8, 10, 12, 18# 15, 15, 15, 20, 20, 45, SO, 48, Si, 
2a g. 12, IS J IS, U, IS, 18, 1S» 16, IS, 40, m. , «, fii 
2,8 1S» 16, 20, 2S, 8, 10, 15, 15, IS, 15, 40, 40, 40, 40, sii 
3.5 15, 20, 28, SI, 10, 10, 10, 10, 15, 18, m» m. ss. 40, 
4.3 18, 84, S7, 10 |i 10, 10, 10, 10, 10, 30, ss. 30, m. tit 
4*## n%t 28, SB, 48» 8# 10* 10, 10, 10, 10, 25, so. iS, 30, m$ 
ss t4. 32, 49, 7, s. 6# 10, 10, 10, 20, 8S, 80, as. iff 

•Prists of ftAditloa ®f wMm solntim of «ai 
»©.M CS©# 9 «i |i|. 

fttfel# ii» ijno-ant of So|,utl<» of Salt, Sup^, ead Ae«%io Aeii 
Added Burinp; -Utt f#st of A'blll% (!.« mtio 
dasils if iers) 

(ml*} 

ASditioa 1 Mittiia i ,4i|S.%laa # 

0.7 84.0 24,0 ZM 14,6 87,0 
1.4 31,0 21,0 30.4 14,5 ?s.s 
2,1 17.0 17.0 If.S 14*4 65.S 
S*S 14,0 IS.S 14. S 55,8 
3.5 10.5 10.5 10. s 14. S 48*« 
4.S ?.o 7.0 6,9 14,3 35.1 
4.9 3.5 s,s s,s 14.3 24.7 
i*i 0,0 0.0 §*© 14,3 14.2 
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T f t ,  

t©,. Itelsiw. far l«t»y/fea*f«;fe*s©l|l.4i 

Mfti-fat- Amtl&* Oil. t^ter Solution of 
solids (g«is.) aeid C»3,») (eiX.) salt, augar, «ii 

% (nl.) ' aoetic aeid. ia 
mter (ml.) 

0.5 18»e 0^5 
i.O 37.7 1.0 
1»5 57,6 1,5 
s.o 76*4 g.o 
S.6 04»8 a*8 

SG4 50.7 56,9 
m$ 8S,0 42.7 
»5 SS,3 23.4 
350 12,7 14,3 
S<i6 0.0 0.0 

tl* ef tli« .P«irfei«a Ad'iiti®# «f eii During 
#»• f««% ©f fcsltiiySag iljt,lS,%- CRifc 

|al# ) 

Son^fat* 
solids 

t 

O.S 4, 6, 6» n »# 11# U$ Ut SS# SS, 6S» 88, 
1,0 8, 10, It, M, 10, 80, as, »| », W, 40# 40. » 
1.8 10, 12, 15, If, 10, m, m, Hi w, S6, m, m, m 
S.O • 8. 10, IS, 15, 16, 80, 8S, », », ggf », 40. W© 
B,§ . 6, 10, 10, IS, 15, 20, SS, », », », », », •§« 

^Points of addition of v®.t®y tolutioai ©f s&i-^, imgSfcr, mad 
acid, (So® Table 20). 
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f8» 

tftblft S2., Am3y»ls of Vitrieoc®, of and Frosts, 
Sto»g« oa th® amlslf^iss^ Atdlity of I4.quid ts'hol# 

(Tal>i6 14} 

i-mre#- of mpiation 
13@gwi«g 

0f 
freedm 

Stm #f ikaii 

A# CsKtrol Da^ la stw&g# f 6»fS 1.392^^ 
tidi^lduals X4 0,340 

. fofc4l !' ' If 11.04 ' f a 4,9© 

1, m m &i Da^ ia eterag# ., , 8»i8 1,40^ 
I:iclitriduftl8 t,0? 0,048 

ffltte m 17.08 f # 8»® ^ **r .fP UrSI# 

0, l£»©pcj||i#i Baj?® la eto»g« i 24.28 4»'8Si6'*# 0, l£»©pcj||i#i 
IndivMml# n 4.45 ©*W 

fo%i,X w St^tl F « l.S*» 

%l3l« tl#. of Diy &&t of tii® Afcllltf of 
33xi;raoted iw^ers 

f$m of Chci*r») 

0 
1 

74«2 
8-l.§ 
8S,S 
B3.S 
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