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8

mmomcnoa

(te« of tiM amit lm»erl«ii« at«p« ta sdlk plAst epMation

is tim moUm 9t «2i« ailk aftor ptt«««itriafttic»« It U mh

mbUU. I^t tte aiUc te MolM <|iii<rta7 In 9r^mr to «ilntalft

%im Xov b««i«vi«l oovnC «nA In Aotth a «a7 that «te«r« is tlMi

Issst 90M1IU41 injiury to tixo ssssaiBft AoiUtur «ttA fla^x*

oooUii« is wmsUy •ssas^lltfts* iqr «axo«iiis ths ho/i

iftiUE to nov ov«r o sorfooo ooo:!^ oitli solA ostor vonOas

tmoofl^ «lMi tap tttiMM ssBft tariao ^wsotfl «m botton taatum*

osrias ttui soeUas f^mmmm adtllc oftM frsosoo oa ilis

W^— of ths oooi«r vhieh aay ivAose tba volano of ovoaa

ri^Me oa tHo ailk oaA Hio tltmat nay also bo affootoA.

aoao mirliilaii Aao to oo^osmtioa of mt«r fraa Urn soolor

aay sJLao Moa3>t*

ttm yagposo of tMa lafiE is to stody sow of ths

IliSCSS iltVDxVBd in OMuLiltt^ SuLUC*

tliriotts fastors ooMiootsA with tMs mrafttlsm haan

•oivsA tlw attoattoa of sovoiai iiivssti«B«or3»

It is a «sU Itaosa faet iSmt ooasuasia JoAgs tUs nMmm

Xi%f «r aiiJE l»7 tbo Aopth of mnmb lafor ia tho bottls. It

ia» tHwrafstOv nssooaary tor tlia doalsr to ^t as Oosp a



9Tema, layer as poaoible*

tte aoat Mtiatmetoaty aattaod of aaairlTic «Im

irolune Is by ttsa of ipmAiiatoA ejlindsrsy aooordin^ to

mmm (3).

liorlc by 1!lrout (16), BUMtr (S) and ^ittikar et al (17),

•iiov«A tliat low vfeovaes tm^watuMs igara A^ttp ettm lajers.

At 88^ ?• a am9p iMsyw la fawiad musi HUFlittBt m fttaaAlas.

At hi^bar taapaffat^opaa 50 -» 60^ F* tha logmr ^rovs daopar on

atttodins*

avtaral iirraativitcxrs « Clai^tent (2), Da^ilbasg and

Hartiuardt (3}» Boasllwr (9) and Martla and ooaHa (U), hava

found tlMit Qiiiak ooolins vlttent agltatioa gavt tba artwai

avaam layers* It la aapaeially Is^rtant to saaaifa ittpld

aooliag hmttnmn. 10(K> and 40^ f.

Ji'raasxsis «t
' "^- '-"-An

iayor. Held (14) (15) fOMA t

tbraa lioiira and tliaxiBg for ooa hoar at 60^ J. redxiaad tlM

oat^omsk layar 59 jmht oacitc At th9 &o& of 94 lioura, tills xa»

diistloa ted inoraaaaft to 46 par oant. Fraaelng for fiva

temrs at tha aaaa tnipamtura gava tha aaaa radiMstlon at tha

«Bd of 84 heurs but tha redaotlon aas aoaaahat largM* for tlio

first fa» htomrm of atoraca. Fraasise at 30^ F* gRVa a ra«

di»»tioii of only o&a par aast*



m3*»% oilt: iBVMtlgflitiona In 8mr Torlc {IZ) abfftnA ^Mt

%li« er«aa oa iiolatein sftA stzod milk wu y^AiMMd by rr«««t»g

b>ut ^erMT silk «&• not affeeted. Tlit •ffimliig Ability of

ttk* foaraMBT MM F»«ter«4 bj pasteurisation*

^tallio flavors ars soMttoss 9mam9& by tte ooolcir or

othar omiltwiaBt t^.th «^0h tfe© milt cccios la oontaet. It is

l>i«solv«4 soppsr is blaiwd for a saxdboard or aaspj flavor

by Oalbardt aikl SOMMr (5). A tallowy or fisby flairor momm^

tiaas daivalopa la adlk fron a plmt tbat baa a graat daal of

aa^poaad oopper in aq^pMat, Sena aonH^r •WiipMwt aaam

to ba aatisfaotory, howavar^

fbm flavor baa baaa traaad to aoolars baviat q^ota of

miftrntA aopyar. in ojoa aaaa Qolding aaA VaUaaa (6) fouaA

tkm Ailk to aoatain fzoK ana to oa« baairad parts par sil^

lioB of diasolvod oopper, tlia lar^or atioaiit batae diaaolvaft

iban air bad aeowM to tba aapaar aoota*

It is pottilbia tbat differoac roactiotts aaaaa diffsrtnt

flavors, altboatSb tta sans natal is involved. Saaalicer (10)

la o^ tbis opinioii and stataa tbat tba flavor nay ba iaaadi*

ataly oatallie at timiea and at otbar timaa aone otbar flavor*

i4ilic oftan baa a Mqppy flavor. It is aaualXy so alight*

taaaavar* taiat tiie averaga ooflamsr doas not aotiea it.



^

C^BECftMi (U) States that tlw flavof io«i not 4«f«Xop fer

ffoa »4 to 7t Iwum •f^ar tin* ailJc U pgotnMi » ilui flavor

VM firanA in tte ^fotMt of oiia ^Icnt «nl mmi^Im ««ro tidMA

At var&oM points In tte |M«Bt «4 tntttit* for flavor* Tim

fiMor apfoaroi fKen laMi oeolor onMOPi* flo ooolor vm ro»

tii«ud mrO. tho fiB-rar Ataagpaafft*

ijovioa (4j avatoa tbat fata a^ volatlUaa to i|iva tlMi

aaaa volatUo ypotetts Hait givo oasiSlKMtf^ ita olwmator*

lotto flavor*

A ttotaUlo flavor my dav^U^p la allk anl aot bo

oauaoA ^ Motalot Ontlurto (7) fKN«ii tlw navor AovoSopod

la btttt^Bttlllc la atorUo ^Uoa bottloa* simk otbor ftllk oaa

taMMOatoA wifik %im tett^nOLUc. it aovolOfoA tiM flavor*

liarieat «llk fron ttio ooUotp 4alrr WMi oooloft m var*

io»a Ofrya* fHfoo oooitafo ooro uaod» ooolor *A* iwi a OlMnr

titaioA oofipor ooolor i^th o «at4^ oootloa ooaalatlBs of aiz,

too ioaH tolNNi aa« a briao aootlon of fottr« too iaoh tMboo

aim xtttS fi oatmoit? of s«O00 uouaAa oor nour^ Coi^or *B

a jiOiirincfton ^u&lor aiig ooolor aado cgr too t^rootaaKj ^

iMKiflaatarias Goapaagr* Tlioro ooro aofon» oao asd onomfoBrWi

i»i^ ttii^oa in botin tbo oator a:*^ ^t^na soottoiio, oai^lo of

ooolins i^fCOBOiBMitoly 1«000 pwisaoa par hmstm^ Ooolor *C" aaa



ft **C« £•« iftli*7 oooler paxetmmd frwi ia«yor«Blftmk« Coispa»y

•Bd eonslsteA of bria« and miter sMtloii* of olglity tbroo*

fourth inch tub«s oaeh and heA a rated eapaeity of 900

l»er nour. This ratlae oaloyOated oooXlac tlia milk fron 90^>

TS» orMoiiig ability of tha Tarious su^los of slllc mtm

aaawarad by plaoing amml&a &f thn nilk in iotwm lino eyl*

indara jwiiwatad to roaa alraoii t '^'^ ^-^^^^
^

""

volume rising to t&e worfiaoa.

Tha Baliaoalc taat ««• uoad la sakiag battor fat deter*

»lB«ti<»ia» and tHa Xaatovatar was udMd to dotazslaa Ite total

•olid eoateat of tlia mUk. In part III daaUog wltJi enrapo«»

ration loaaaa dairmg aoolii^ tHa miomimr mat&od «aa uaeA

la siaklBS fat aad total aoUds detamlaaUefta*

Htfi refraotlTe index vaa determined oa an Interfereaaa

rafractoaater by tHe metbod aiacgoated by Adama ID.

1!!ie flavor of the allk vas detemlaed by av^MtittlaB

aaiaplaa t» aareral ^A^rea alio were familiar trlth the Jndi^iis

Of Bilk.

A atandard potentlonater and a aaturatad KCl Mtloofal

half cell aado %f Leads «id Horthr^ Omigtk'Bf, «•• «aed la

audilae ^ datemiaationa* ISie aleotroda osad wtm of gold

vlra* flM mmm aqalp«Miit «mi uaad la datezmlnlae OKlds^tloa

reduction potoatlals aaceapt that sattiratad SSI aipar brldgaa

aad platlnsBA aire elaotrodaa vara wmH*



1

Tbm tsyOTtaw^ wtm il«tA»A into tUvM ysi^ wsiiaictliis

oft«

X* Thut arfa«t of cooling i^rooftsaM oa Cvma IdiM

•• tiMi ^Tfoot of fVMsias <B>A oUosMto fyoMlas

b« TtM offoot Of diffozvnt briao liin»of>»ug<a>

o* t&o offAet of aiffoMttt mtoo of fXov of

nlXk 0««r tHo ooolor.

d» Itm offoot of the taaaonitura to i^fkioh tbo

.•ailk a«i3 eoolod.

o« Hm offoot of fvooslA^ or partial froosiag

on tho mp^mamim* of tbo tmi Jmfv*

II. Hw Sffoot ^ coolias Froooo— oft tlM flator of

a* isffoot of fvoosins on ttio ooolor as fbo

flatfor of tlio sine.

b* Bffoot of mATiooo iMt^do of sterilising the

III. A mmAf or aiwpmrntioB i«oo>m liowiltiiig fxon

Cooliad*

Yho Sffoot of Cooling Pfoooooso on (^ooa LSao

'ftft gffosi Af flfooging ona Altogaato JPiPoeaii

iai* Hum trials wore smi4o in stiiolx ^Uk «ss inatod to Ua^



F» end iMMptA ov«r •oolsr *A*« Hhe t«ap«mture end rato of

rXov of birliid t&sottgSi the eooler ms edjtieted eo ttiet the

Allk frose on the brine eeetion. Sttuplee of tbe allk «ev»

ttiMft before any freezing took pXeee, Beer the isiddle of tti#j

ooolino proeeee, and of the tvmmk portion, me aiXIt «es

enoilyzed ftnr tet end total solids ei^ aMipiee set fot

ing, .-._:j. \> :, :.,.-^. .-• •; Or. c';olAr **"", (uid enotiker trii

«u Hide in ehieh Vm wAlk me pemitteft to freeae eaA «h«v

eltematelj Auriac tlie eooliitg proeeec* aeaelee «ere t^»,

ibile the siilk ees free%iag om^MkA thavtng off the oooXer,

end mt for oMMitfac, All easples were eleo lodged for

flat«r ee vill be diaeiiesed lAt<^r. 7h^ reeulte are td^m ia.

^S^ies I «&d XI.

In flible II, «in»i« ^ ^ tek«t betveea Mo^le* one nd

t«o but the cKN^iae ueed in ^e table gives a bett^ eon*

pariaon*

¥be ttverai^ of fiKtr trialn show that after M beai^s

stez«0» the first saik over tiie eooler and the middle por*

tion were eqtial in Toluaae of eretn rising, the voliaae beiac

13.75 per oeot of th« -lilfc.
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tABJL.1 II

Sto lff«et of £Ltomat« TvMMslng ttoft

of MlUc <m ttie Tiil»o« of the Cooler oa (^M» iiqpoy

tCmoooitK: Per oeat by VollMO of
J fv^i^ n«iaj«f ^^ %&• esd of:

m of all^
5n?»t :: ^oiaT

•
•

> 4
» 1, i}oUd«

;S hrot^ Ipw.fe ^^^^S^ l^ars P^,,0<^l ''

>ji£...,.^^.,«.

: : ! 1 '

Btmpl& dor* : : : :

*

•

P

iJIg fyooslttst ^O.G s 13*5 : 18.25: 1& i 4*90 4.IS
ani^Xo ^Uufi>': I t t ',

*

iag freezing: SO.G : 19.0 : 18«5 : 16 : 4.50 ;! 13»85
sas^lo ^Utr^ t : t t i

iag thfflllng t ao.O : 19.0 : 16.5 : 17 i 4,40 : 13.98
SiiaQjlo duiv ! : : : ;

lA8 ^HNKtas : 1^*3 : 13.5 : 13«35: 1& t 4«40 14,13

fHo gfowtt li^n» OB the fro;&dn mlllt, !iio««v»r« «ft« re*

duo«4 to 8.39 per o«nt. I^is is a t^eduotioB <:^ 99 par MBt

is Toltime of «ro«a lnqror. The differoneo voo cmn gvootttr

«li«B tlio ov#«n ll&o t&smitA but tho eroa» Isky^T oa tlio fros^aa

milk doopwBMd ahile on tbo tmfxozffit ailk, it sltrank.

ASk onftlysls of %h» fsoooa portion abovea mat ^a fat

e<»itaBt «aa radaoad froa 4*09 to 3.SS pwt aant and tha

aolidfl tTOBk 13.37 to 11. 19 per aant, ahiali ao doubt la vm»

aauaa of the reduction is oraaa voltna.

It wmf be ooneluded from the raaulta iiioatt ia labia IX

that t!u» effect of freazlag oa eraamiag ability of aiUc ia ao

alight ia ordinary plant praatieea, that it paaaaa vnaotioad*

It ia poaaibla that t3ia milk whieb aetually tT^tmm^ &09» aot

.t^



aMRMOlT ^t tills la ui Inslgnlflttrnt mmma^m

H^ IPfe^ tjft l>|fy»,f<^| 9y»aff TlWMiriMtf « ^o^ trials

wrnOm la triblsh brliiM at 0, X, 10 and 11^ ?• vm aooi*

p«v«4 with tarlnMt at 13» 20» 30 ittt at» f* ami tlM «ff««t of

t^ mnoas taagMtxatiiraa oo mtaalns otblllty studied, Tte

areoolts 02^ aiumn In Table III*

It iaay be •attalQds& froa tlisas teta that brine t««SMni-

feire lifts mo offeet on tte aresains id»lllt7 of milk, Tbsre

la a oll^t teaitnay towards lanwiaad MPoaa Xoyor vltH tka

MghiBct brim tseraosaitara tat this Is t<Mi aaoll ai^ Irroeolar

to OS eoBoiuaiTe.

tABLS III.

Tim Xffoet of ?arioua Brine foattHPatvrasm Urn CrMnia« Ability or mik

Jer
: irloe :Per o^t of er^tm by YolisaetTtei^erature'

;attirs**yt8 brs«t4 lars^tg »rs,ta4 bars
:to Sbleb ailk
was eooled ^.

Trial 1
18

16
15

16
14.5

15.5
14.5

14
13.5

Trial 2 1 16.5
17.5

16
17

15.5
16

14
15

40

Trial 3 12
50

14

JL5.

13.5 13
14

12
13

98

Trial 4 10 18 17.5 17 16

wStSSTot t

^ Toiitf it

tin \ if.i t ilil Ib4#
^^fy> ^ Mfiif v?iQ ! ?^H^ f 4^t4

98



Tbm ^ff»t of aiffwrwit Vjnf of n<» of mile ovor

CooXt. Milk Vfts oooled o?«r th» oooler "B** vsiiig oa» aHem

«aA (»M xi^SA fmt« of flow* MiHc wui «lao ooolod over otolcr

"C" iisisg four rfttoa of flov. f!io roaolts «r« ahoiB in

1!!ftbl« XT*

Tiimm tela InAloat* tlmt llio only offeet tue nto of

fIo« hem OB tike ereem la|«r is indireetly tSami^ tho ttm

pereture to vbieh tSum ailk is eoolod. It eeeiMi elao tiiat

thaire is e tessroeTattaro arotmfl 35® F« at «!iie!i aaaciians ereos*

iaiS oo<mrs» xosre is a tgnnaagy jpco: anwiller oroass jui^ara e«:

ttie tan^raturo iiioreaae«« Xlila t4tt4UAey la not eapeaially

isreat, how&wve^ ma& ham praetieally dii^titJAarad at tba and

of Si DiMirs.

Xt will be 2iotioed that ^e aiffaranees In eraaai vo2»mi

taitA to dreappear aa tiie tiiaa of setting iaereaeee* flie

teap«GBatttvea alae tani to drttv tosatlier ae t^ aS^Vt ia al«

loeed to aet* The teaiittey for etvan la^^ra and tan^eratsHP**

to dmr together parallel eaeb ottep bat tiiia aftr be oaly

aooidantal^
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Th> Star—> ef Di»t«>a« ^f m,n ^ ^|| otr«t. ^i>^ 0^51^

Hill fflMllllfl •^T'lm^T i^J^^ «^® cooled ovar oool«]* B,

whioh hsA ft t^al dlstaiM* of foU of 86 iii«ii«s «i4

with miJjc ooaUa ov«r «ooXer C «ii«b l»a a fall of 1«

in this trial IM «at«r mm «Md in tbe brla» MOtioft of

aooler C, Th» r^solts am fl8io«B in %ble V.

flM «ata la '£iELble v boar out tbe rosoxts of tho pv«vl<

•action aa to «la ia^ortaftea of atarafla taapatatura* 1%a

aama a«ora«» taaqparatiivaa osva tha aaxlnMi araait lar»» in

batb trlala. It will ba ootiaad tUnt tiia aaaxar 38to f« tba

silk aaa eoolad, tlie largor tHa asaaa layar» re^iordlaaa of

varlatloaa ia ^a factor baiog atnAlad*
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tut ttt99% Of th» ftoPTaturo to mi«lk mik la Coole4

9M <t «>t^ it to StowA OB its ere—^ Allity, A otuAr

«M swde of tike offeot of oooUag aiXk to toA starU^ it at

vsoMoKis toatpoTatvorest oa %h» daptb of tlto ezooa IcTttr.

Milk ma eoolod to 35, 40^45 and SQ^^ F* and tolplieata

MO^Xoa aaya plaaad In cream line eylindat^. Oaa aat of

•aaplaa aaa atarad at 3S® ?• in aator. ooa aat at 4S^ F. la

aatar aa4 oaa aat at 4S^ F, la air. OUaak eyilndara aax« aat"

aootalnlBs zaw milk, talotn fmm tlio Vat. Kaadiaga aafo

at tha aaA ot 1 "3 anA 18 tioura, Taa rasults of the 18

liear vaadiaga ara irtiwui la. ISiible VI,

fha taaTtaratara at vhieh tha mlltc la atorad affoota tha

daptb of toe craam layer, a^ iov9r tiM tavparataiv doaa to

95^ F. at laaat, tita daapar will ba tlta araaa larar*

Tha taaisaiatara to vhioh the milk la aoolad aatna to

Have only a t ta>parary affao% oa tiM warn layar* If it la

aoolad to a Urn t«aparature tba eraaa layar will ba daapar

for the flrat fav hooxa, but aa It approaaliaa tba ta^;»ara-

tare of tha auntnaidiag laaAia* tba affaat of Hia taoparataraj

ifiiaa plaaad la atoraea dlaappaara.
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of th6 Cxtaa l«r«r. A st^ifty of froa« sUUc sliovtA T
tHat the wpwKi wonU aot fmix ultli «]i9 ««vys solids witHmt

yrie^vom slMlOag •& «fisi tStm it r«ttaiiM4 1» mail XiMip««

tiM «rwA lia« «ts W9vy vmmmm meA tho •reoei Imymt imA a

» ^er the armt^t line hftA foSMid* Milk vas also aUowA

t on th9 ttitoMi of the eoolor anA bottloa filled vlth

tiM lae «uid tUa loa allovad to omit and toa araaa Una xoro*

ill aaaplea vbatlMr trmim bafora or after tha ereaa liaa

foiaad or on tlia aoolar, ittieaad tha mufrm araam Una aaA tisa

ataatt rafaaad to raaix roadiljr* Ths bardar tba milk «m

froson tlia graatar aas thia affaet*

Miaroaaopieal aeBHUiMtiaa ladieatad a partial daatabi*

liiatioB e£ t^ ailk aaul^oa*

Tha einapt vara fotaid to be aolubla in alSiery diainta*

0Ea(te OB oaatiiiftt aaoa to tiia top wiien aantrifuftad and lu^

no arTataliaa tfiapa* Thia aould indiaata tMt tHar «»r« f&t.

Sotaa of thmt tmt>a nlso dlaintoflpnttad \>7 a ataRiBi; allcali

lution lnaica%ias taet i;iu»7 au^t ba aaaain*

JTiifora X aliova tJM affoot of fyaaxiag oa tlia appaai

of the eraam layar. Figoraa II and III i^ioa tka a^paavanaa

of the eraam layar uBdar tlia low peaar of tHa aiasaaaepa.
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Figure II. Microscopic Appearance of Gream. Taken from
Normal Milk

Figure III. Microscopic Appearance of Cream Taken
Jrom Frozen Milk



ThB Bfr««t or Coollos Pgoota—
cm th* Flavor of tho Milk

of fa kSjafiS£L2£

too gUJc . 3BH?>le« of nilk from part I of thl« axporlnwat

«»r« taken for flavor tasta* Givtng tlia wtfxosan ttlXk a

aaogo of £3t tHo fzosan portion wm aoorad 1&»19 aad erlti-

aisad as being aatery, sMtnlXlc mtA o^idisod. T^ flavor

tiiiafl to ^m tlia aaoa iasaeaxatoly ana artor si i»iara atoi

at about 3S^ F« In the trial whrnrtt aaapXea were taken iAil»|

ti» Ailk was freezing; onto or tliaving off frtxa the oooler

tbere aaa ao differeiMe in flavor*

?!^^ :yfe9t of D^ffffrffH ^%fH#ff ^ flffiliaLAilUli

fif on the Flavor of taie Milk . Foreioa flavors, eapaaiall/

aatallie, oxidis&ad anA tallovy, are often found in milk due

to faulty plant preetiees and mi^pmafB^m 3ai« of these

iMea attributed to the uae of ehlorine diainfeitaat in steri<

liziag mgtkpmmtm it oo«aed desirable to knov vhat effeot

ehealoal sterilistation of the oooler had oa tXus flavor of

mill:.

Ailk «aa Obtained ttom. tbe oolle^s hard, dleeardiag

first dilk to Qocie in oontaet villi $asf piaee of •quipoeat.

Tao, rust free, 40 ^^g^ oa&a vera earefully aaaliad aod

•tenaed for several ainatea and this siilk waa plaeed in



ISM KlUc was Ukm loHodiataLy to ttio efnmrf ^<iUH« i«

MIS past«iiris«A m& divided into tttrM mtimX portions* Oam

poxtisB of it wm seolsd over ooolsr *'3" shisli bs4 b««i stsr*

iXissd 84 liewrs bsforo «ith a ohiorixis stsrilissv tliat ooih

taiiuiA SOD iwrts per BtiUimi available oliloriae* tte soolsr

«ss thsa vssitsd and SIsariUsed sith e siai]tsr solution and

anotJior portion of tSw aiilk soolod Ijaediately. His sooXsr

«ss t2um vasHed and stsriXixsd «i^ stsaa end maot^m poa^iiem

soolsd.

islf pint sttaplss ssrs tslosa fres sa^ tetsU sdTtsr oool-

%m aa^ storsd in tUs ooolsr at 35^ F, 1!bsss anplss wars

sirswtiiisfl for flavor at tkm sad of 0, S4, 43 and 78 lioars by

four iodcss. 1%» rssttlts ars laiom in l^bls VIX.

TABLti; VII

9te Sffsst of DiCTMsnt Ktetbods Used in
sterilising a Cooler on the Flavor of tlis mile

tismm ^aittttttf oavor
TrsatsuBt of Cooler

: 1

Oha^ ifo^UA in bs>tils) :

' s : ^

! :

sterilized situ olilorine :

Unas 84 lioiuM before use: 2 i 13 ; 12 ; IS
ll^KeriEfi^ elXoriaS :

rlase iost vr^r to use : 3 8 1 12 1 15

= f -t 3 ^ 8

* Vsvr trials and four j;id®ss.



A ^ffttonTd flavoar nmmll^ first a|ifp«ftred In th«

•oelad ftfUr •bMioal 8t«riIlzatio& of tlte cooler at ^la mA^

of t3i« M ikoar p«rioa «id etrev atremmr tp to 72 lMNDr«« Itt

tli« MM of •t«rilizati<8i ox^ too coo^r just prior to tt«»»

tbc flsTor tonded to b« iMdlelnol*

A trial «a« aad« •ooilag ^« allk froai 90® F. The flaw

mumft to ba laaa pvoaMMad In thla eaaa so aaotHar trial

was Bade In #l1i^ tba ooolor was dlvldad In aoeh a tmy tliat

lialf of a lot of oiIUe aould lia ooolod frwi 90® F» «« ooo ^If

of tSia oooXnr «id the raat of IStm aiUc ^aatad to uso 7» wd

eeolad en tlw otber half of tba eoolar*

IRia results Indlaated that the off flavor Is leas pro«

»eaBsad» e^^eolally at the 48 and 72 hoar periods, la thm

ease of the still: oooled frtm 90^ F«

Two trials «a¥a aaao in ahieh mjuc »aa ^>ojlou. x:--

Interaal tabular pieheater hf etrealatlng cold eater i

the JaolDet. la this aaaaer the alUc eas not exooaad

ataeaylMve darliv eeollag* fhe alUc eoald mlf &e eooied to

aheat 80^ F. ia this ansBev se after the saisiples were taken,

the hottlee were pleeed In lee eater to eemplete tlie eoolj

the s^pparatos was sterilized foia* hoars before a&d Just

prior to use as In the ease of the surfaee eooler. All open

parts of the line were eaahed out after sterlllaatlon, me

ceaalta were praetloally tha ssBie as ifesn eooler **B'* eas ase^



S4

A trua «&• aftto oa oooltr **^3" in itileh m QilloM of

aUk «•!« run over the eoolar, lAilab had toMtt st^vtlisaA M
hours b«f<a« with • ohlorlxM riSM* !ipw>1 <!n wt* taioMt fsrat

tte tse««^ •« «« «a4 of WMH 5 ^ftUoBs. l!!ie vmktm slioma

that "Uitt afrMt of t&o vtorlliSMHr saratdually disOnislwA* Xt

warn muBSi Imam tet still aotl«Mdile aft«r 20 saXlono of lOlk

IwA baon cogyUal*

OasiaatioR va&ucticm pot^itiala vara vtm on aaa^l^riiiat

luiA toaii mm otar tlw aooXar afttt? sterillisAtlGa «119i a

aiOorins aolutlQO aadi oa aiwei; aas^aa uaxag a aatoratad KOI.

•alMMl iMUbT mU wM a Laafta mid H^tiur^ potwtloaatar#

*Bm alaatfo^ vsaA aaa of platlmsii wItq^ 'Sbm raaults «?«

«lM»aB in TabXa VIZI,

tftm.1 Tiiz

Osidatioa aa^toatioa PotantiaXa <a mik Davalopiog aaA
ilk aot Daaral^iiie aa mMlxoA flavor

Tt» potmitiala oC tte aao^laa that davalfipad l^te off

fla-vor vara fron 0^10 ailliirolts Moa aai0itiTe than tteaa

thnt did not davalop the off flaTor* Tba eraatar AiffwraBaaa

aooizig at tbe tiae the off flavor aaa davaleping*



n

^
A Stair ^ Bvn^ofttttfiB Ummm Daring cooUiig

It is ft vttU. knemk ttt9% Vim% Hbmf la ftlwiya mim rtHriali»»

MMI la BlMMMlBC VtUt* On# POilllt i^M ilitMl AMOT tOlFn Tllatt

It 48»tB8 Mm aooXiiie jaroBtn ^ Tfto 9«0flSa« of IMH nUle of«r

tlM MNm of ft ftoffiMM ftoftlftr In a tuin fUa often an op-»

90tt«lit7 for lOift Ow to o«ft9«Micti»i«

Jtt ftttft^^t iftft ^mAm to iiMuniro tkkia limm m mwhpbI 4if»

focont loaro* l^te fimt aotHoA oaoA mo to oolgb ttao aUk

bof^nro ftBA ftftor ooellae* tMo ooo uaofttlofootoffy fto tlMi

loos tarn to otlMT oooaaft^ ooidA ttot bo AefinitQly dototmiftoa#

^llliigB moA t<«»fc»gy mgjpQ ^jljio ptxaoiiosuMfc^ ui&vltablQ* Hie

oxT<w In ool^^to ««o ftXoQ iRxao in oonqauriooft to ttm MMHii

O* OtO|WRI»]iOn«

aotlM« ooMKltivo MWttgh to OIMO Moil poroootogto of offtjyoiftM

tiflft. Ono aotlMii ^ doing tfiiia ooo \ii tko stojoonior fot asA

ooUAo toot* Anar iooo too to otoj^ogmtion oooid obov 09 in

iooiooot il pofooatoft of fat onA total aoUils in tho n^ilu

tmo Ofto ooooopliOboA \sf tooting Va» atik fron tiio tat ant

fvon tbo ooolor. Tbo rofiootivo inioai oao olae dotominoA

OB tiMoo oanplooi*

AftMT oovorai trials it oao Ao^MoA Miat tiio 00090001

000 too wmXk to M Aoioon^MA %f Oitlior of thooo ttMSioAo*

1



It «M tk«Q«iit» to«rr«r, ttet an error in thm intmrrmtmm

rmtt9i9%am%mt aiiM^t rvauXt fven prooipltntioa of tb« MMla

«adi fat In en Atteos^t to got a cloar ooXutlon for theoo d^-^

A aolatioB of aalt httftog tbo mm sorfaoo t«Rai(» «8

9 up* Thta warn pftotMttrlzod aoA aaw
i
pa— ««k«a

tram .n& froai tte ooolor ond thoir s^fvaetiTo iadaai^

Aate this.

JiK triali- ^ -^ --^ '-tar-

fawnaa f«fraatonttar taaita« In oa^ trial six repUoata

aai^^laa vara tiOCMi fron the f«kt aoA six mm tho eooliir*

9oaalta ara lOiovft ia Tabla IX.

da fomnOa uaad ia figorlne tha par aaat tHiatga ia

aatar trca. tha aejomiar tost vaa aa follovai

^0g aani #at (or^:k>lUs)i^ai ^ii^lal ray

P«r aast

fir oaai l^llVat aw^a)

iB volma • Far aaiit alwisa in aater

j-

i, Mjfi - jtooaat of fat alUc to
Par oM^libiTav Sasrpla} jrleld ena tmlt of fat.

2.
oaiit iat?5r

flia 41ffaranc

voXwaa vlOali it la

[Co-
rr

'U..iu lo'-. ..:0Oi:_.

ia aatar*

Ilk

,^suam



TiiSM Alttmfmw diYid«ft hy tki« orlgiiud milk mq^arnXm t)lM||H

MBt l0Nta0i« 1

mxim it is eUnimM ttet tas li^ts of mrrcec of this

tsst srs too large to istsmlas tbo aasll mmvat of

tiO&y tllOTO tPOttld 800& to IMI OtIl'tAill (Kmfl^LltsSOBS tlh&t IMMllA

Tins SI—tint ot sfsgogstian offsr tho soolsr is vwy soaIX*

In f)aot» it is proliablo that thsrs is Jast as apt to bo son*;

AsasatiOB fron m» air as siiraporati<m. ^hm test that ia tsi

triais tlis nsloaBisr tssts Shoss<t tm. ijisroaso in sator tmA

tikat the refraotivB inAsX acrssd i& tie only oes of ttess

trials tliat it sas ruoa as voald sssai to i^tovs tliat tbsars Is

soAdsBsation at tiass angrMy* Ifters is »o q^osstioa bat tb«%]

itom aaik is bslev Urn Um poiat sobm of the tins. 'Sbm <«v

point is the tss^avatovo at iftkiA the air WMld basoas satit*

ratsA lAtli a i^vaa saaeraBt of aoistox^e. if it baoex^s eoolsft

bslAV thia point soao of ths solatara viii. oe ^poeipitatsd*

It is 9araliab}js that sn^oration talHM pilass orsr tho t^ of

thB eoQlBT and soaiSBsatioii on tbs bottom.

una of tha «ora ioportaat YariabXaa ia this tsst soaXft

bs ralativa bMBi4&it3r. J^vtrias «bs first trial tUs lioBidity

MS aearly IjO par oant. During tHa final trial it roaiOisi

74 par omit. It will bo aotioat tHat tbwps «as ooBdaUMtion

dtariat )k«*b of teeos trials* flM ralativa Inttidity YarieA



w

TABLE XX

SI Tmr •«at Total I Tal
a; aaatsPar oait

T
s
3
4
5
6

T
2
9
4
&
4

X
a

4
5
6

T
8
9
4
5
6

U

4«^6
4.250
4.S46
4,307
4.896
4.g?0

4.232
4#fi90
4.261
4.SdS
4.S7C

! t xs.8« : 1S.71
ti 15.01 I IS. 84

:: 1S.92 : 1S.82
12.96 : 12.80

o.e«i^
0.097

: 0.370
: 9.200

tt
• It

1315"
4»S71
4.995
4.357
4.299
4.900

4.980
4.999
4.3£5
4.308
4.391

s:
:: 19.57
:• 115.58 t 13.51

13.47
:: i^.;>U : 13.49
:t 23.91 : 13.44

: X3,47

: 0.000 rTTOr
! 13.47

0.000
0.000

: 0.000

: 0.117
:

t

::

4.072
4.029
4.215
4.157
4.177
Jbl90.

4.206
4.153
4.177
4.20a
4.199
mSUUSBLm

^ JL&.

:: 12.94 : 1^^.12 :: 0.410
tt 12.

U

1 13.03
tt 13.10 : 12.95 .

.

J.000
J! 13.03 : 12,31 :: 0.381

,00 : 12.79 ::

i, ^^.(^3 : 12.96 ;t 0^0365

s:

ti

4*309
4.339
4.239
4.346
4.331

: 4.393
: 4.915
: 4.354
: 4*3d4
: 4.978
JLJU377_

'lanw
i: 19.35^: 13#51
:: 13.98 : 13.26
:t 1S.22 : 15.22

.If? : 13.22
:: JLU.50 : 13*49
:: 13.47 : 13.23
;: 13.34 ; 13.34

0.030

0.117

-^rmsr

0»132
0.427

T
0>J^70^



TABLE U « Coatiiaiea

tt Tm eeat ^^btal

T
ft

3
4
5
e

t 4*809
: 4.302
t 4*294
: 4.311
U311

iiSflOffiUuiLa

T
5
4

s
3
4
5
e

4.271
4*294
4*276
4.288
4»31S

4*299
4.337
4*297
4.295
4*327

THRRT
4»33d
4*190
4*346
4*294
4*1^

•.390
•1.333
-.708
-.162
*60d

lor
1S*13
13*35
13.39
13.22
13*34
15.27 u.

0*146
0.225
0.106
0.170
0.076

o.osft

12,90
12*81
12*99
13.08
13.03

it

St

t:

4.
4*355
4.186
4*377
4*311
4*251
4«29

j^arra W^

13.41
13.03
13.34
13.23
13.28
13*21

mi'

¥.

12.96
13*54 •

13.27
la .36 I

J

1^ in v?at<BP

« •

I'l 0.1365

.07C

0*234

0.1706'

»

•

- .447:
•540:
.000:
.•^OS:

;;-...0234
t s .1365
St -.1704
ti .076

.057



1

t9tm 90 to 74 p«r Mnt in 15 lainutM tBYiag OM trial. ?hia

faotor alo&o oould owin l«rs« varlatloxt in eraporatloa.

IIM rMiilts of t'-- ^«t...^«^^*tle© 3n)f!Ps«toa*t9r test* on

a salt 8olutlos% awipliis b«iii$ tsicea frtm tho TSt snd otiuir

mapX^B aft»r tiM solution had 1»«en eoolad <yrt7 ooolar **A" •

ar* aboiRi in Tabla X* a11 aa{^l«« v«ra tasted la topllaata

beifig z«ad asalnst mmplm mabmr one* 'Hwre ma aavir aaz«

thas end ftlflston <!lff«a$^MM la dimlleata taats. Ona dlTl«

aloa w taa lataarf<urasM»var ooxag e^ooi to cC^M per eoat

(itujaaw la wator, C^MM^Wtl? any aifferasaa mmt be la tha

ffu^las ntbar «Im» 4aa to anfor ia ths tdst*

mm^JM oaa la takaa twm tiMi vat i^eTora haatlas» aattpla

t«o froa %aw vat mm aoon aa tlia aolutlon raa^M* 141^ r»»

MB^pla thvaa fxaa tlia irat at ^a aafl of 90 alxmtoa boldla^

p«)riod. Ilta "A" Mni4aa ava talam twtm tba vat aaA tha "B*

aa^Iaa fraai tiia aaolar*

la terial mm %h» valva oa tlia aaoXiac brlao aaa atian^ii

fvoa tiiM to Uam ia aa affart to e»t ffWTlami aooling aithoat

aar aolatiea fvaaslai; eate ^Sm tabas. Thla jwabably aaaoNiata

for 3o:20 ot tha variation. Xa tba otiiar trials tba i^iola lot

«as allovad to vtm ovar tba ooolw vithout a^r ataaQaa aftar

sasalimt "sam startad. It ?ill ba aotiead ^at the raaizlts

taem aora unixora ia taaaa trials, ai^paciajuLy uriai. tao«
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In trials ttw— anA tear oondltions wmf as faTorabla

for avaporation as oaa wofSklA oacpaet to find* Tha air tara*

parature aaa 99^ F* with a ralativa ixumidity of 30 par 9mU
Tha aooliiu; brina aas fairly «nm ao tho solution did not

cat aooled until it raaohsd t^d i>ottoa of the ooolor* It

oould not baiia baaa belov tha daw point vary long. In trial

four tha solution waa only aoolod to 45® F, In addition to

this, a laraa fan waa plaaaA at t&a aad of the cooler eaua*

lag a rapid flow of air across the ooolar during tbasa

trials.

It will ba Botioad that the first two saoplas « 43/4A

and 5B/5A in each trial, show aaah graatar anvpamtioit ttatn

sul^sataant oaas* Thia may ba dua to tha fast that the aa»-

pies ware taJem before the aysiatt Itad aaas to aqailibriua*

It is poaaibla that sKxra afartoration takss plaaa for tha

first few ainutas. £his might ba bocausa 1^ mavtaaAiagiB

have not bean eoolad down aad ^e air ia lass satamtad. If

thaaa saflQ>lea ware disragardad thara would bs a osiah aaaller

peroaatai^ of araporeticm.

Thia work beara out tha raauita shown in labia XX whara

skiik was osad. The aaouat of ataporation froei tho eoolar is

waty am^ aaallar aad thara ia often a gain in water. It

would saam aafa to asauas that tha aTamga avaporation fron

a «trfaea cooler ia O^S per eont«

1
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MLlk «tt8 alloved to fswKB* on the tu^M of a mirtmam

cooler and exaainad for flavor aad ereaalag abiXi^* "^ha

flavor of the frosaa portlos vaa InipairaA miA the eraem layer

raftimad on tbe avara^a hj 9t p&r aaitt.

Studlaa vara -lada o» the affoet of variotta tolaa

parataxas on eraaadiis ability. There itamad to bo little if

a&7 differenaa aae»ariiig brinaa of 0, 1, 12 and 10° F. with

brinea of 18, SO, ^ and 39® i\

mik aaa xia ov«r the eoolar at different xataa to da*

tandaa the affaat on eraaaiag ability. Tim rate of flow

aaemad to teva little affoot.

Hilk aaa run over eoolera of diffaroRt hei^ta ia as

Bttoaft to datanaiaa the affect of distanee of fall on t3ia

eraaolae ability of slllc. fhia factor alao aawiad to have

little ^faet*

Milk aaa eoolad to 3b^ 40, 45 and 00^ iT, and atorad in,

1. aater at 38^ F«, 3. eater at 4!^ ?•« aad S. air at 48*^ F*

Tte aiani^ taapaxatara aacKaad to hata waofm effect on voioflMi

of eraaa rialag than the terapnsatnra to vluc ''* a

ooolad, 88^ F* giTine tba aiaytacHi araaa layer*

!7illt aaa alloaad to fraaaa and tban araeeu 1%a «raa»

kioe aaa tsaariB aad had a ooaaalated i^ppaaraaaa aad the

refuaod to resilx readily with the ai^rum*

«|gU|



1

Tim aooier vas »t«rill3sod with a ohlorlna solution ooa>»

%Aiai&s ^BOO parts p«r miUioa available ohicrine* ImmtT*

four hours later milk was eooled over this ooolcsr* file

Qoolar «•« tbatt ittoiiad and aterilisad aaA aora Bilk eooled

imaftlately« The oool^r aaa a^aixi aa^wd but sterilised

vltb steaa and imkm aIUc weioied. T$» nmssl&n tibit ««re

ooolad aft«r titka ehlorlos atariXizatum sad a tallo«7» oxi^

disad taata Hiiah iaoraasad 1& Inteiwit^r with ase«

A study of efaporatioa loaaas stada by romting the VSo»

lomtiar fat and solids tests on ^e silk bs^NPS and after

aooltag a&d the latai^eraooa refraetaoiBter tosts on adlk

salt aolutiona roivealad tint the atapamtloa «aa vaiy atialX*

Ttm Mojcmnier tests gat« a loss of .5473 par eeat and a gaia

of »dd4 par a«Bt. lesia refraotoaiilar fata a gain of .057 iptet

sent*

oomwsiom

frt£ai tais worj£ %ue folloalng conclusions saaa ^ustifjtods

1« rraasiag of ailk asiasas a tallowy, <sldizad» netallia

flavor and redttoes the eraoa ii^rar aa avatane of 39.09 per

coat.

2* The effaet of fraasing ia aaaotlaad dicing noraal

aoatiaootts operation of the eooler.

3, Other faataora &n eooling, b*q*, rate of flow of sdlic

owar the eooler, distaaoa of fall c£ sillk over the ooolar.

i
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thl^OMffil of flla of milk on tho eooler, vaA tmsp^S9ktvat€ of

oooXias iBecUa» hmw Tary little if aajr offoot on impish of

oroisa lajor or flavor*

4* TM^siBS of lallk oaasos a eoogalatod appoorwww of

turn 03PMHI l«r4^ •B^ «A tmntmi orMoa lixie» 'Hio eroaa will not

sUe book Into tbo soim yMdily. %is is dtto to dostabill*

flitioR <tf tho fat oaulslcm.

ft* Hm mmrmt SSP F. tho nilk Is storod, tho Aoepor tbo

«PMM laywr*

6* 3M9«Mti«B fiott tiio oool^r la fwjr alight. In faet

tliara atay b« ooaAanaation of molature froa ttia air* Tha

afMHNma avaumratIon la ixpobaolsr Qir*S par oiHit*

7. Storilisuig a eool«r with a eiiloriJia riaaa eauaes a

aatilMiard flavor in milk coolad ovar tba ooolar* thia ia dna

to o3d.dati<Hi of aeaa aaSbatenaa in ma milk, yw^bafely fat*

Tha flavor la aora aarkad If tba milk ia aooXrd from 149fi F*

tHaa frem 90^ F« Aa mora milk ia paamaft ovar tlia eooler» tba

«ff flavor baoomaa laaa intanaa* A aimpatiifl ramafty ia to

riaaa tha aoolar vith a lar^a volama of layt aatar Mifera



Axassom»ss}mE^

tli« witlior vi«bMi to «I9»WM Ilia a^reeiation to i rof•

W« B« Uairtla c£ tha V^ixy Husbandry Dapartaant for his as-

aiataoae in plaaaiiig this hqetIc and ariting tha tiMaia, alao

to Pvof . .?• i. Caulfield of tita aaaa iagarttMat for Ms a»»

aiataaoa ia t^e flavor stiuuiea and to Dr. C H» li^naa of

tlia (Siaaiatry DapartraaBt for ^»ia IialpfttL aneptstiaaa and haXp

In tlia ttaalytieal loilc:*

131a author alao 6ij^iiT9B to a^ouM^ladsa bia appraoiatloa

to tha Dairy and Xoa craan Maaliiiiary and 3ap^llaa Aaaoaiation

donar of tha falXovaiiip rtiiah aada tiiis voxfc poaaiblo.
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