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OA&CXUlI AI8 ?803?aOHIIS Of

MiM warn oomoiiuui ooEDiTXoia

UTSOfiOOTIOI

Qbm— U gMMrally y<pawit— M * foot of Mgh natri*

tiro raltto, •ooBoalMl mm m soarM of orotelii« «Bd rleh, not

only In protoia aaA fat* tat also la eaXoloa aat phimmph^nm,

TIM t«x« >« iMworer, InolftdM mma^ protests of vlAslj

tiffsrsnt ssapositioxis* Ths litsrators ooataias Mioh tats

sa tlis osaipositioB of oImsss aats la Tarloas wajrs. tte alasr-

sX soatoat asaaXIj tala« glYsa as total asli witb bat fsv

flgorss for tha salsisa sat pliospterus aoataat. Tlia sjvori-

Mats hmrm dasarlbad vara plsaast to staty tha saloloa aat

pteaplMraa asatant of shassa of savaral typ>jS aads aatar

aoatrollad aaadltloaa*

Thssrlas ooaoaralas sMaaioal raaotloas lavoiTod lo tte

alottlag of alUc a&y ba brlafly soamarltad. In the first

plaoa, all protalaa ara raaogalsad as aaiphotarlo sabstaassa*

Bssaasa of this oaaalo oan oooblaa with althar aolda or b

la aoraal ailk with a fH oa tha alkallaa slda of tha Iso*

aleotrlo polot of sasalo. tha oaaaln is apparaatlj la osaiblo

aatIon with salalaa as saloloa sasalaata* Aooortlaf ts

Bsssorth (2) sararal foras of salslsa sasalaata «aj exist.



km lAotio Mid forM la tte aiUu th« oaXoIui MMia^t*

Htniii into •ftltiwi lAotaU aad «Mo«bia*A or l0o-el«otrie

a«Miii, iAl<A 19 laMlttU«« At tlM MM Umm th» insolabl*

MMBtery oaULoioai ptm^^hmU of tiM mhmI allJc oteacoo lat*

Mlmblo oU.oiwi MlA »innh«f Md m1«1m laotato, la tho

ff«Miioe of roimln, or otJMr oaitMlo protoolytio ouyaoo,

Vkm Ottsola aolooale io opXlt, jjroeaslj fofaiag aoioooloo of

MloUlo poTMOooia irtaoH aalto with oftloioa to for^ laMla*

bXo oololoa foraMMla«to, OtiiMia olottod ia thia way, m
ooloiaa yaraoaMlMto m Mooaat of tho aotioa of roaaia,

voaid tHoorotioaU^' ooatala onoh aoro aoXoioa tkoa that

olottod am laMlablo loo*eiootrlo aoMla «m to tlM ahaf

ia pB of tho Mlatioa with ttio foraatioa of laotie Mid*

Tho ooloiaa amtMt of tiiooM aodo froa olottod ooMia ai.^t

tharoforo ho oxpootod to Tory, dopoadiag oa tho Mthed of

aoaafaotaro. Tho aorlc of ^edo (16) with roaMt ohMM d

atratoo thoM pointo* fioMOt wm oAtod to mm lota oaly

oftor ooid «M proooat, tho Midity duo to derolopod loatio

Mid or to addod hydroohlorio Mid* Tho por ooat of total

oaloioa of tho aiUc rotaiaed ia tho ohMM dooroaaod with

iaoroaaias ooidity at tho tiao tho roimet waa addod with

aoaaiatoat looMa or oaloioa ia tho whoy« a poiat whioh hM

hooa oMhMisod hj othora (16).

Imrooti^atioaa of tho phoaphoruo in tho phaifhoprotoia



lis toT« b««B tBoroaciOjr r9Vi,9««d (9» 14)* AiiiMsgli

la !• immm to !>• » jphomibofrotaiu, th& form in vhioli

flMipteras is prmmmkX is •till iuiMrt«io tat it upp^mn

tkifhljr F^siMbls Wat it Mgr to« aoabiiMd mm pfcoagiwrio Mi4«

TU* tJMsry ia sia»staBti»tsA Hgr tb* taot tlMt orth»»li—

f

iMiyi4

««id la raaAili 9ro4«o«<L fraa ••••lii aadar th« »otloA of

arioas !fiiia raagaata (10). LiaAaratroa-iABg la ^aotad (9)

aa balioYin r that aaaain ia not aa iadlTldaai aakstaooa aai

aaa aaom toat the ?/x ratioa found in tha dlffaront

fraationa ara aot alike. Maimarataa ia oradited (14) vitli

pfrlnas that tha otoatilioraa aentaat of aasala ia • aeaatant

taaatity tiMoraatariatio of tMm iqwalaa* ThB phoaphoraa

aaataat of tha aaaaia of aev*a aiUL aoaordla^ to hla work ia

0*81 p»r 0«at*

fifaraa for tha paroaataca of atii aaaatitmaata af

•haaaa vara aada ataila^la in tha tahla af ash oaaatitaasta

of foods aoi^ilad fym trariooa soaroea bj A* C* ttanHHl«

appaMTliHr ia "(^Mfliistfy of Food and latritioa** (lj»)« flMMs

fi^raa, inoludiai? 0.9&1 pmr oaat oi oaloiaa mtA O^MS par

awit of phaaphoraa, nave oaaa wldaly aaad* aa ia tha Tariotta

aditioaa of tha I*aeor&torjr Haadooox for Diatatioa hj Beaa,

Sivaa aa Ohaasa ia tha raviaa^ adition (11) aad as Qhaasa .

diaari04aja . ia tha third aditioa (li;)« Othar aathora hKva

Sfparaatlj assuaad that thasa figuraa hold for Tsrioos klads



of ohtf•. lo oa« in«t*^o« bslng mfglUA %o AsMrlMB fl9.

aliJcA (»)• Slant and SttaBor (1) ^It* lnter«»tliig teU ©te-

•utbore foond Uial t«o rMmet olMieM*. 3vl«« aad Ofctttor ,

«9«B MtolyM*. hmw ro«gliXjr 14 saA 9 tlAM •• mtik •«l9i««

«• ootUfs okMM viMii Ma.«alat«d In frm of wr o«at aai

•1*0 hl^lMr «luHi •ftIouaat«4 In jiroportlon to %h9 j^rot«iii«

Blont and aummt (X) ooaoladed t)i«t oottas* afeaMo, imUko

hard renoet ohoo8«« mtmt )m rtgar*«d «• a poor oo^roa of

ealolodu lOMvar, slaoa roanat ««• oMd In tiia aaofaotara

of o<»i««4a oliaasa. it la & «i(ieetloa wlMtliar tha dlfferanaa

in odHpaiitlTTW is dua to tiia raaaat ajytna or to ao«a athar

Tariabla faator la tte masfaotara of tka prodnot. Hof

v9»nXU Jialloa. Mteaoa^ aad Mxbf U) aB&ljr«a4 Aaar&MB

ilHtfUtT ohaaaa in a atndy on aalaloa rataatloa aad raport

fIgaraa far tlM par aaat of •aXolns.

Tha ahaaaaa oaad in this ax^riaaat vr^ aada la tlM

lasaratoriaa of tha Dayartaaat af Daify Easteadry, follovias

aa flHLah as poaaibld tM aaao»tad aatkods of aaaaaroial ?ro»

aadi&re. Baaards wmn kMpX of datails of proaadara and of

rasalts of roatlaa dataraiaatioas inoladiag:



1. tmr ••»» of Xsotlo uaiA proMUt, OkaoaULifctoA t99m

titration with l/lO toOU. piienolphthaleiii m8o4 ••

tm xaaiotttor*

&• ?«T o«iit 0£ fut frjr MioaaloT JkkhL t«at.

2, ?» Mat of total 90li&B toy til* Jajooaiar Mth»d*

MVplA tt^m —a& ioi o* oifc«»«» ••» MtaiaoA to *•

fvurtlMr aoalyood in tho laboratories of food £aiMaios oaA

Jtttrition* atairtard aothoAo »aro uaod—tHo oaloiaa Aotorsi*

aatioao ooia« a^* aooordiag to a •ouixioation of ]lo8radAoB*o

Mtlwd (Y), tlM plw^^rM toy tko a»tbod approTot toy tto*

^ftoaiatioa of Offioial Agrloiaiaral Skeaiota (8), a«* tfco

iiitre«OB toy itoa £^oldahI«Ga^uii><C mat^oA (8).

Data arailai)!* waro oaoA to proparo tadlaa atowias

ToriatioAO in aatiieda of a&aafaotara aaA aaouita of oaloiaa

asA pkoaptooras im tte Alfforwit prodaota with apaaifio oo»»

pariooao to th» fat* orotela aad oalorio oontoat,

laafotoatol alkaaao, «a4o aa iaoioatoA ia Satolo I, waa

allovod to oot. oatii ooa«aUUoB ImA tak«i plaao with a

diatiaot wiioy layar foMoa ovor tho oorA, Tho roapaotlvo

lota of olMoao woro thon t>f>arod onto draiaiag olotiia, aaA

alXowad to drain aa oo«pX«toly aa poaalalo, uad tkaa «olgkt*

ad down ana praaaod ovor ai^ht, after wlileto aaaplaa wara

aaoorod* tlM naalT variatioa ia a«»«at of startor tiddod

to toava BO iafltttaoa upoa ttoa ooapoaitioa of tho
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10

•«rd. The lots i»uu« w«/« uiviavd Into two fro«#«« 1 I* tbmt

viaoh had not Imms m ««II draUMi an* I IX, thAt «hl^ hU

to««n draliMl wr* Mttitlitftly, roealtin? m a smll yi«ld mtA

0WI—^tt—tly a i?re»t*r par oaot or totta soi.ia« asd of fat.

TUo olieasa, parti attlari^ S I« a« aada io tha laboratory tmm

• lULgter aolatara aootaat Uma oo—troiaX leafobatal* wbioh

is d«a, io fart at loaat, to laaa praaaln^ in the draining

proaaaa.

la auJciaf wm aiMM«a« aaoli lot of araaa wm ioaaoa*

latad vith a aaaMuraiai etartar« and «a« Haid at tlM Mttiaf

taivaratura antil tHa tikoaaa ahovad aa aoidity af aaoat 0«f

f9 oaat axtfraaaaa aa Xaotio aaid. Aa aooa aa %hm daairad

aoioiti vaa davaioyad* i«at«r •^vuil to 20 par oaat of %iw

TOlaao vaa addad to •mA lot of ohaaaa» aad Xhm taaparatora

of tka alMaaa gradaaiiy raiaad to UO"^ i. ia a vatar Obtiu

Two par oaat of aalt a; wai>0t waa addad to aaoh lot of

alMoao darias tha haatias pariod* flM ohaaaa vaa atirrad at

fraqaaat iotanrala aatil tha daairad taaparatora vaa attaiaad,

ooarad into draining baiva aad aiXaaad to drain for aoToral

boara* Xd^iit pro::8ur0 waa appliad to tha alMoaa avar ai^t«

aad tha folio^ing aomin^ it waa vai^had aad aaaplad*

Xa aaaafaotarias oottafo tfb^aaa of tha ronaat tyoo* tha

aaaa of ooasolatad ailh mmrm plaoad in watar, tha aard hrotaN^

aad tha tiapiratara of tha aard raiaad alovly to tha oookias



u
t«i^r»tar« (I£0®»1.38^ .,. »o*» lot of a^aaa wtm held at

this teiBp«rfttar» until tiwi ©urft w- s prop^riy foraed. i,a«

Khey im» rfMwred, th» ourd wt«b«< with cold vitttr, 0]n^»«

•«t tm th« l»ottom ci' th« o«sii»roial oh*«ee rat cod aII««»A

to ir»ia« At th'j oofaikl^tlon of tto* draialn? pro««*« th« w

o)i««s« vMi tptilfl^sa aaA «sa9l<»8 teotrred for asftlysoe r9oort«d

in this p<^p«r. 5e«o ©f M« MBplf^ " " +- - aaet type »f

:^tt«j|;» eb««s« (BC 1} v*re not drt^lned •« eoiapleteljr »o th«

otlwra «!hlah v*er« aior* •Inilftr to e6«!i«rolalXj p/fr-.timrmi.

elMas**

9or ttatt aaid tTpo of ootta^ eh««»« (0 1) th« «ard vas

broJcen and oeoict>d (X00^*X10® ?•) until mfflolantly flm.

Aftar vaahlBir and draining tha aard was la the form of raXa*

tiT«l7 flan parti Qloa inataad of larfor eard partiolaa whiah

ara ooaraotorlstia of tha ranaat tjpa of oottaafa ahaaaa. JNr

-tha aoid typa of aottai^a ohaaaa aaia oa a eoaaaraial teaaia

10 II), tha vatar in tha Jaoicat of tha Tat oontainioir aa*

agolatad aiJUc waa warwM gradaaXly to a teatp«ratai-o of 140®

f• Tha onrd was tkaa oat into oahaa approxlaataly thjraa-

faortha of aa iaah a^taara, rale«^ '^radaaily to a taaparatara

af XtM? f, and ha]4 at that taajftaratara aatil aaffieiaatly

firs. Tha sasthod of aafmfaotara follo»'in<? oo«{»letion of tha

aoolciBiT pariad «aa tha aaaa aa for tho athar frospa of

•attacfa ohaaaa. This typ* 9f 9ik—9» raaasthlas tha raaaat

typa of ootta«a ahaaaa fey oloaaly* Data is iaooaplata for



tk« XI aaaples vhioh ««rtt analys^A at tlio ^i^onlw^ of tb*

•xporlMiit b«fore the a«t«r« of tlio stac^r «•• fnXIy dotor*

flilaoi.

roar otlkor SMiplns of Mid tf^ oott«^ ohoMo, ^rump

IiO« voro «aaafaotarod a« ahowi in Tatolo I* Per LO 4» 0«1

por oent of » atakiUsor kaovB aa Ib^H^a waa aaad. Srajrkin

ia a Kraft* ^hoaitix ooaaaroial proparatloa aaid to aid ia tha

rataation of Mlatara and ia tho doToiopaaat of $aod taxtaro.

XraT^in tea tHa followiaf oorooatafo ooapoaitloa (4):

Xaiataro I0.80
?rat«U tX X 4.£6} ^•7i
Aab •< t*MI
Qmm ••.••• tBmt
ladaoiiis Sa^^ar ••..•.••• &4.1
StaraH 0.0
Oa • 0.164
^ « 0.034
p« • 0.004S

Tfao aaaal ooaaaroial prooo^aro tvaa foliovad in tho

aaafaatar* of Aaariaaa alMddar aliaaaa.

Two srottpa of prooeaaou oliaoao woro atadiadt

xio* or t
"^ 7~]

-—

—

sa^nploe: grodnot lado froa

OawMroiais i tSwiaa alieddar :

Prodaota t i prooaaaad :

s lABwrloaii alMddar:
t t prooaaaad
I lOhaoaa aaraad i

Lakoratorj: 1 xAaorioaa ahodd&r:! lot of «iry, oroobly,
?rodaeta t t prooaaaad >i4(od A.'sarioaa ohaddar.

Z lAaarioaa akad4ar:A alxtara, of tluraa lota
3 t pr9—mfi^ t of Aaerioaa olioddar

I t t Taryin^ widaly with
t t t raapaot to afl^a, fl&Tor,
; t t hodj and toxtaro.



mui n
PBROXlfAdS <» M, FAf . OA, B IS QSSSSS

t Lei •
1

>

<

t 1\

0htt«a« 11 lo. 1t I I . i?at J> Oa j1 B

laafohattl 1 1t 1.371 11 1^.90 ;E 0.11£ 11 0.171
1 I ]t £ 11

1.4)-)? i 10.89 1t 0.X02 11 0.149
t • t 1.6%^ 1 11*60 1t 0.106 ]1 0.140
1 4 11 1.4£6 1( 12.0« 1t 0.108 11 0.148
t AT. ]1 1.44£ 1\ 11.8d ]

1 >

1 0.106 <I 0.161

I II [ I 1.747 1 17. £8 j 0.097 0.164
t E )1 £.2ft» •1 18.16 t 0.108 11 0.194
1 9 11 e.ftu <I 19.40 1 0.102 1i 0.196
1 AT.

1 1

t 18.2»5 •1 0.102 1! 0.1d£

Or«MI 1 I j1 0.870 1t 40.60 '. 0.071 <, 0.084
1 8 \ I.IS4 ]t 9»*4I . 0.119 -t 0.098
\ f 1t 1.341 \t 68.80 1 0.076 11 0.098
! 4 1\ 0.896 ( 87.68 )1 0.074 i 0.098
t 6 1i i.oeo 11 86*68 1t 0.067 ;( 0.089

6 \ 1.448 t 84.48 i 0.065 t 0.098
r T i 0.984 t 86.79 I 0.062 t 0.090
t AT. 11 1.098 \ 84.13 { 0.076 ( 0.091

Oottaft. 1

1

r«Qntt 1t 1 11 1.940 ( 1.02 I 0.103 ( 0.124
HO I 1 t \ 1.441 1 1.0£ 1 0.079 s 0.144

I AT. 1 1.791 t 1.02 : 0.091 { 0.134

10 II 1 I i £.£76 : 0.93 s 0.099 1 0.166
( « 11 1«66£ ( 1.0£ \ 0.098 t 0.131
t 3 1 2.401 s 1.02 \1 0.114 ! 0.184
t 4 I 1.984 1 1.08 I 0.104 1 0.149
1 ft 1\ 2.465 1.10 <1 0.116 1t 0.197
1 AT.

1

1.02 t 0.106 ': 0.164

Oott«««. 11 I : 32.088 1 1.0£ • j.*^\j I 0.198
MiA S t Si. 141 t 1.03 I 0.117 1 0.198

I 11 « 11 £.726 1 1.03 t 0.124 t o.iei
1 4 ; £.666 1.46 : 0.133 \ o.ia7
1 6 t 2.156 t 1.03 <1 O.li^l i 0.174
1 4 j1 2.419 I 1.03 t 0*136 1 0.189
t T t £.498 i 0.60 ( 0.1£4 ! 0.186
1 At. 1t £.671 t 1,03 ! 0.11:8

f
0,184



U

Tii ill. XI (Uoxit^niMd)

: i«oi t I

(&!«••• } Ho* t 9 : iPut 1 Oa. t 2-

II I 1 t

£ t

S t

4 t

5 t

6
AT. t

J

0.076 t

0*088 t

0.124 t

O.IU 1

0.096 1

0.087 t

0.096 1

LO 1

1

1 1 £•162 t 0.82 : O.IEO t 0.161
*iw •

e 1, £.4e8 s 0*89 t 0.116 t 0.17E

8 ] 1.966 : 0.76 : 0.110 > 0.166
] 4 ], £.£74 : 0.8£ : 0.124 } 0.147

AT* 1t £.£06 t 0.8£ ] 0.118 ] 0.16£

Ohcddar ] I I 6.09E : 66.6 i 0.9£6 \ 0*896

z t &.904 1 66.0 , 0.810 ] 0.666

\ 3 11 6.177 1 66.0 . 1.049 11 0.^73

1 4 J 6.771 : 64.6 \ 1.074 t 0*866

6 I 6.760 1, 66.6 <\ 0.990 1 0*847

I 4 I 6.701 t 44.0 t 1.091 t 0.667

I 7 ; 5.770 i U.O I 0.747 ; 0.316

I 8 I 4.319 1i 46.0 t 0*96i^ : 0.366

I 9 ; 6.717 1 69.6 1 1*086 : .^76

I AT. } 6.^66 1 67.9 I 0.966 )*866

Proa«SM4 t 1 t 6.477 i £9*80 I 0.914 i }*864

1 S { 6.1^6 t £9.60 t 0.962 t )*846

t 3 t 4.661 1 £9.08 ; 0.709 t J*866

1 aT. s 6.067 t £9.:c:9 t 0.86£ t 0.886

OMMMiSi

Or»m t 2. 1 i.6T9 t 69*06 J 0.070 : 0.096

Proo««Bod i 1 t ^.688 t 80.86 : 0.696 \ 0.886
S t ^.838 \ zusc } 0.866 : 0*641

OMM« ayMsA t 4 } 6*666 % £6.61 1 0.649 I 0*497

1



OOH
ooo

ooo
• • •ooo

8 S S i
|S3 §8» ggS i§g
q8,<? Shcd 5.8Jo^ »«<J
ooo ooo ooo ooo

M «* t* •• •• •• •• •• •• •• •« •• «• •• ••

s

ooo

HOI
8S:

e*

Bhh

ooo

ado
• • •ooo

00

9,

^3| ^3|
ooo ooo

•••• >• (t •«

S S 8 8
|j|& ^;|8. g.s^ ^as
OQl9 OHO OHO OHO
«• •• •• «• •• t> »• •• ••

H
O

to

O HOO
• • • • •OHH 0<PHH

§o ^So 55SJO
• • • • • • • •

O C-!H O CO H

I

•• •• ••

fli

OH

O ^
US «
I

>• •• •• * •• •• •• •• *•

Scj^ £joc^ 8<2« 8<5«
t(>OQ OQ<& OQiO ^S*^
H H H H

§^e; §c^c^ ^wco, 8coe; 8o«o, 8.0O

•4aO HlOO HOJ^ HOO HU>fr. •"• fe 'O
0)H

£)

cc • •« •• <« •• ' ••#•• •• •• ••

lO ea to

••MM M •• •• •• •• •• •• *• •• •• •• •• " *• ••

H
4>'

i

^tt
I

r !

*ttH

4A 49
O Oo u

s lis

H



I

I

H

U
9

s- 2, «?

i

1^1 II? Iw IP. Pi li|
ooo ooo ooo ooo ooo ooo

|si h h h l« 111
ooo ooo ooo ooo ooo ooo

U^ h^ I?? I?? Is^ l«
OHO Or^o o«HO o*-«o oe-<H oc«o

Q

S^s l^<? i2.j l^<j p. ||2OB»H 0»H Ofc-H O^H 0><r4 OOH
•^ HI H "^

•• •• •• «•

n^^n ?s*. 's*^*! I*»1 ^^** ^^"^

? §^ in I'll ^ss ^i^ §5^ 1-*^
•! h4« Hfe«B >•{}<• •^g<» ^^^

40 19

M M •• •• •• •• «• •••**• •••«*• ••

H •H ttOI *_^« •_'* fl'

U Hs ils Hs Hs I
O t t t I



i

«

Ifliii iii ill isi

I

I

s

S

S 6

OO OCC ©•-O CrHO•••• '«•• «•• •••ooo ooo ooo ooo

<5

«•• ••• ••• ••«OOO coo ooo ooo

H

w

•ft
•• M •»

s

8

•• «» ••

I

\S9 is8 iss i^s>*' ••* ••« •••
c>o«(f oeo»-« oisr- ot*»-»

to «So SSo *8o
•^ • •«• *•• •••
Odri OOrl Ot«-ri Ot-H

DO^ ^0« &00 SoiJ
•*8^ ^8^ «8S *^85
H H r< H

So>« otties 8iOf-4 8o<«
• •• CCc ••• •••
r4tO«H r^^»^ rtH^ili rllQUI

«i4H n to n

" ii



u

into tis^ll puw* »* ti'**^^ thtw^ a ^oa4 «]M|reMr. Tto

U "WLiwx a aaail ^uMitltjr •« »»t«r a»4 tiWiXalfyla* •••t imA

^•m i?r»Tl<nuiijr Oi^A* n« twmtlty of *•*•' ^'i** ««•

18«f U Jt^*' >«^ •^^ *' ^^*^ wtiSfat of t*o ^koo«o» »•

•flOsifyiiig »joat. sttOioa aitr»t«. ynM To^lod frea i«i W

»»Q #or 0«lt of ti» WOl^t of «fc» «i»WI^* ^The OiMOM «M

•icvi; JioatoA wltH owitiiait aad vlserotto oUrriag to tJ» io-

•iroa w«*|.orotaro <Ui<^ *.*l«i** f^U ^ *«»**•* *•• •^^^

MMVU4 aB* »MlW<«&»

Thi» «at* oiitid«i»* fw« (pwiUtatlTO 4oto«U»%iowi oro

SlMmi la f«*l« XT. fhl« «a*» ••• •Wi* ^0 aoTMllo tatoioo III

Md IT vhlolK IMW« ^•«a oannttW* w tt>»* ooi^orlaow •• too

«ftto of ooanitaonto por «rMi of oMooo. |»or 100 oalort^o of

alMom, (»« foip «nMwi of o»^ot*lw in *• olMwao. la ooUtt*

l»tlaf o^Xorloo, tho lUwal ytef«tolOTl9«l ftol TiOAoa (M)

mro tiao4:

ry«toin« 4 oolorloa m^ !»•«•

Fatt » aaiorlea por ««»»•

OarlMJiartrato. 4 oalorloa par sraa*

AUomaao for 4 pa* oant of aaroaigrtrato waa aata la aottago

okaaaa*



•]i9M«s «h0w m wi4m nmm tma isirs*!^ to th« TarlAtlaas la

tiM m»k»%Arm mK tlM fat eontanttt* Wer Instaaaa, td^

«a0yi« TalttM ttr» fossA f^ Aatri««a eH^Mar (4,ei 4*Xi»ri»«

por Sau) » ooaoen-tretttA ^M«ii« Qon^ itnio^ a8*ai ?«r Mnt of

fat, and ttieo for or«a« «aMi«»a (^< >^l«o Pt §»•) «^

«elst prodttot ooDtaialSf iMiwoiror* ^.1^ por ooat of fat. On

tJM atliar haod* aM» of tha ootta«« o^aaoa hi0i in aoistura

•A lary ia fat havo ieoa than X atO-oflo por gnM* tlM 9«r»

oMitafa oi fftt in tbo «]io«M AayMtS fl9«B tlM aatarial «mA

la aaaafaauirttt aat

Uottaga «lwo«« (C X^ fro« skia aiii&« X«Odi» fat

iMifaliatal. oUaaaa (K II) fr«i vbela ailk«

JL8*&t>A- fat

OfMHi alMMa* fr«i U|^ «M«i* MOJ^t ftet

99 W9mk tlM aolatara oastaat ob iHftstretoA ¥j t«» vliola

ilk ah—••>

MHHar, aoaoaatrataA oaaaaa , M«a^ f^t.

Olit—ta axhibit a wldo raa^a of protala otstMit* tw

Va» aaaploa «aalyaad« t3M fifaraa vara a^mtxiaatai/t



od* la labor&tor; • x/s orotcln hf «»l^t

OftBOHirolal inrooassad oh««e« l/4 " »• «»

Uoitae^ «Bd l»af«hat*I ftae*o«« .1/6-1A*'" * *

OVMHI •1W#M 1/14 « - •

'Shm #aloltai wad phoaphorae is th« oheaftci slttmli b« ocm*

paraantagtt or tte waoiut 9«r gnm !• Mi i«»artMit figure,

tb* aaiB 4iff«r*iMft« balii^ »r«»«at«d »« follot^st

a«f t •!»«•••• s^oat O0IS 0«: Kpproxiaat^ljr 0*15,^ F«

OlMatar «)i«M«« fti»oat I»aC a«i approxi^ttljr O.SS^i P*

Siis or««ii •bm— km» tiM l«w«»t figare for both valoiwi

and i^lMMpJMniis of tbo soft «Im««««, wiaok mu^ i»o oxt)!^!!**

partly liy tiw hlffb p«ro«Bta4« of fat in tUe oroaaot. 4 oea*

parlii<n ao tHa iMMla ox l(>a«>oalori« portions aoonra;

Oetta«« alMaaa^ «a«a fro« cja»>aii£, !•«« than 0*16 §••

Oa, alioat 0»S0 «• ?•

Oiaddar ebeaaa, «aia fro* whola aiilk« O.I^O gM« Oa«

about 0«07< pM« F«

Saafaluitel oiMaaa (V #)« «ada from irtwXa ail*'* 0.OT4

SMS* Oa, 0*106 gais« ?•

caraaH aiMaaa, awda fr»a 16^ «raatt« 0*0£1 giM* 3a«

O^Otft gwi. P.

To oo^aro tka Mfliwsitioa of tte «iUMa«, avoidinf



varlatlom te» to to^ iu>% «ad aoistujr* oestaat of ilMi

9ro<tmot«, r^soits 1l«&t« b«tts tabolatet «• oaJL«iti» •&

9]w4^)Mra« ft ottm jgrtm. of pr«t«la »aA asjr »• OTtiri—4 »•

foli.0 Ts

:

3«ft «)M#a«s, X«sa tbaa •OOir pi« C^ ^aor* i]Ma •dlS

«•• ^«

Sb« jr*««lts e^taiood tr«m thiB •xporiaont ia41oat« tit*t

fat»W9^nm IB 9rop«rtioafa to tlM #ro%«ia is ali«««« r«fttri«

I«M of th9 mathoi of UMBofaotaro oat ttei tte «oXoi«a is

aoro OiT loso Aoponftoat apoa tko aotkod of SKyrafootaro in-

olTin^ difforont oiM«io«a voaotiona* In olbodlor ohoooo

§tfipxojidM»%9Xj 9it yor oout of tlio j^ofilwrao is aooooatod for

by tte frotola vhllo iu il»« oo%%«fo okooao T& per sent is

oolMlatod «« ooatoiaod la iJM yxoUlo.

CbodAMT (dMOoo wbXoh is aft4o viUi roaaot obovod » k&gk

«aI.oitt« rNMitent otob mhm oaloiaotod oa tbo koolo of tlM

9r9fiu yrooont* S^iis is la aooard with Uk» tkoorloo of %km

eiottlas ^f tiADt OS tlio roanot* whioli la Ulo aoaafootaro of

okoMar oImknm 1» oddod ooforo tlio aUJc koooaoa oold, voa

vaayMMiolo for tlio foriiati&a of foraaoaola FTOiaalag •
laaolmoio o&loloa yoraaaaolaato* iroaaltla^ la a oalolma ritik

Qurd* fioorovor alMMi roaaot la oddod ia %h» aoaafaotaro of

aottafo oliooao* tlio addition la aado ia oaaU. 4B«tttitioa



9tUr thm ailk k»a r—tibU « ••rtaln aeidity, & proo«4ftr«

MMMary to flT« a tnA^r ourd and a palatabia predaot. Th«

raaolta eh^w little dlffareaaa in the •aloioa oontaat of

Mmat aad aoid tj^ea of aottaf* alMaae. Har« Kfaln thm

tlMWy la ooQflriMd \»f data obtainad. MM Ia«ti« aoid forM«

tiMra aro predaaad aalolaa laotata« vhidh la raadlly leat lo

tha who7» and a aaloiaa lov ooird. ngaraa tor tho oaloiaa

par gra« of protaia aay ka oomparads

Aald typo oottaira aliaaaa, .OOO^.OO* fiHi. Oa.

Baaaat - - • , .008 * "

Oteaddar ateoM • .OEO ** "

fhm par oaots of aaloiwi aa4 plMaplMraa of tiM idllc

irtiiali vara ratalaad la Xho Yt^iooa tjppMi af oMaaa« aa oaUa*

Xatad froa tHo yield per 100 poanda of aiUc. are of intaraatt

Oalalaa \ fteaphoraa

» T , SE.£ t 40.9

i TT 1E.8 t 29*4

Sreaa 29.B t «IU4

M II X7.4 1 M*T
l" 21.8 1 40.8

ft 5 18.0 t

LO i 19*^ >
^•^

LO 8 i6*» > *^>
£S 4 t 18.8 I Sk.X

It will ba aeon in tHa LG groap of aattafa ahaaaa la

wmoh llMra vaa ealy taa Tariatioa of tlM iadlTidoal paataurl-

satioo taaperatarea* that %hm per aant of oalolaa aad

1



TABLE V

aaARis

X tluir« In ealorles s 100 Cal«

1 8har« in prot«ln a 2.5 |^«

X tliar« In Mil«iWB m .oss gms*

1 ihare In phosphorus .044 gms»

: Calo- t Pro- : CaX- i Phos-
O^MM Qraat i ries 1 tein i OlVBB t phwnf

Laboratox^t I

1

1

N Z 1 69*5 1 1 i 2.59 1 3.22 ] 2.30

H ZI I1 4S«85 1t X 11 2.5X 11 2.00 1 X,88

Crstti 11 28,3 1t 1 1t 0.79 1 0.9X 1 0.80
RC Z 1\ 140.8 11 1 1\ 6.44 tt 5.37 11 4.30
RC ZZ \t 125.0 11 X 11 6.88 1t 5.78 J1 4.88
Q Z 1t X07.5 1t 1 )r 7.S5 ]1 6.00 i1 4.88
LC X 1\ X88.2 11 1 i\ 7.04 j\ 6.70 11 4.68
LC 2 11 116.3 1\ X 1I 7.80 (\ 8.87 1I 4.88
LC 3 1{ 137.0 11 X 11 6.87 1) 6.86 fr 8.X8
LC 4 I 133.5 1 1 1\ 7.17 1t 5.9X 1 4.X4
Cheddar it 20.8 1I 1 11 2.88 1\ 8.73 !t X.88
Proosst 1 24.1 1 1 1 3.84 1 9.04 I X.98

Conmeroialt i

SniM Pro««st 1 31.6 ( 1 t 3.08 1 XX.83 t 2.43
Aasriean Pfo««ss 1 27.2 i 1 1 2.56 t 8.22 : 2.20
Qhssss Spread 1 33.0 1 1 1 3.00 t 9.30 t 3.73
Ovam 1 26.9 I 1 t 0.9X : 0.78

1

t 0.57



^

fiitpiww MtMUos d«arMM4 MMrAlag U Um ««or««»e of

9tt«t«arls*tloa t&aomn.taf «hioIi «»• >«oo«»—!•* fef no !&•

ormtJf of tlM* jjiBWTer, it 10 f9X% that 4«fialt« oon-

olasioBS Ml thlm point tf m% ia»tifi»liltt »•—tw of tlM f«v

m tlM fl«14 of satrlUon Hmt wra 9ttmk a9o4 a* a

•l^lA MtlMid of proMstaUon of tiM w%ritlTe Tftlmos of

foo««* Tte mmi» U ropyoMfitoft •• l/ao of tte oiroroso

M's tolXy ro^airowuit (le) oaft opooifie flgiuroo ikro fivoa

for lOMroa in «ftlorioo, protoln, ooleiaii« fhoiplai— oaA

Iroa. Iteao flfovos »ro o«JL»(a»U« fro« tko <ittaatiUo« irtaoli

tho Mrorft^o aMa !• MiA to nood: 800O oalerloo. 76 grmm of

protola, O.M fvaao of ooloUs* U8C fTMO of ohoopliogme,

oad 0*016 groa* of iron Aftliy* l^aoio V siveo too v»itM« in

•haroo of tho ar&oos X^*m of olMoao usa^jaoA^ •hovlnf tlM

(UfforoBooa in tho protoln, oal.oi«a aoA ptei^^fmo aappIloA

b7 100 otOorio portlooo*

Plftyfoar SMipIoa of oImooo* fifty iMiag loooratory

pntmmtm aodo aaAor to— eoMltioiw* woro aaoljiod for

•oloiua« phoaptena oa« aitrofoa. TIm typoa of oho«o« In-

oXttAo4 rwMlot aa« aol4 typo* Of oottngo oImooo« afaoa,

loafolMtol* otMddar oaA proooooo4 ohooao* Prta tho ooapilo4

iata tho foUoviaf poiata aro oatataaAiast



I« OaiM* T«lJi»p Tary froa 4*81 oalorltts 99T ^fam

tor ^•Umt 9ihM— aaft ft«sa •&l«rl«« 9«r graa for

•jr«Mi tfct— t» IMS than I oalorlo wt graa for

THTlotto tTpoa of oottai* rtifit*

e« OHoadttT aaa proooMoA ohoooo aoao vnAor tno«B

OMdltiozw oostala ^ «ol|^t otooat l/d vrotoin, |»

BOiirntiT 9rooo»oo4 oIwmo X/4 prot«la« oottafo
j

mA iosfOhfttoI l/6-l/lO protola, aaA oroaa oho—
•iOttt l/lA protaln. ^

•• fte dlff«r«MO la tlM yor oont of oaLoloa m roaiiot

•A ooiA typao of oottago olioooo 1* not oigalfloaat

»«% ifcoiaor ohoooo oontaiiio ^proxlaatoly 10 timu

Ml mob ooloiwi tm tha soft oImooos. fte omat of

oololwi aooao to vary oooordizig to tko aothoA of

•Mmfaotmro for whon roaaot lo oAAoA bofore tho

lik has OoooM oolA fltflii aoro «4oi«B i« rotalaoA

la tho oarA» Aoeat £0 por ooat of tlM •oloiwi of

tiM alXk IB rotalaoA la tho soft oiw»ooo vliUo 80

p«r ooat 10 rotalaod In olMAAor ^Moao.

A« flM oMvat of jfi»9phonM ooow to vary aoeorAlag to

tho a«onat of protein In tho ehoooo* Ahomt Sf por

•oat of the ivhoophorao of tho allk la rotalaoA la

tho aoft ahoaaoa aa ooaparoA with M por aoat la

1



Sratofal MkMwl««iMnt is tmAm to »• lUrthm M* Knasr,

3?rof«saor of Poo4 Boeaoaios oaA BttrlUon, uii4or vnoeo

dirootion tixlo otadj «»• aoAo} Wift to V* J* Oanlfleld of tlM

])o»ort«eot of Diilry BaoOoaAry fo? his cooporatioa aad kolp.
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