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Introduction 

Deterioration of c.rea.m due to i;n:icrob1olog1ue.l ea.us.es ts a 

problem that concerns the whole butter il'ltlustry • 'but the problem 

1s mo.re aeut·e in the southern a.tates,, whi.ch includes Oklah.OIOO.• 

Bu.t.ter ma.de 1n OklahorrIS. generally grades lowei-. on the marh--et tb.ai:"l 

does butte%' from the northern sta.t,es because 0£ the deteri;;)7'at1on 

of the cream before it reaches the butter plant. 

In gener&l, cream production in Oklahom is aecond:e.cy to 

other enterprlso.s on ·the farm and facilities for cooling cretin,: 

such as meel1anical .refrigeration,. are not generally tf4va1la.ble .. 

Generally higher tempe:rat1.1x•'f:}$ prevail in the southern states than 

1n the northern states an.d the g;round water temperature· 1n v1rla• 

ho:ma ranges from 60° to 70° .17• ·which :makes it less useful roi .. 

cooling ere.am than is the case iu no.rtl1e1"'n sta'te.s where the tem:

perature of the groun.d \"later· is cu:;n1aide1"'ably l,owcfr« 

If a I:J.Othod of' p:oooerva.tion or ereaw could be 1:>er:fected,. a 

.l-1.'tghat1 fa.rm. income to, cream produ.cer-.s in Oltlahooa would 'be pos

si.ble f'ro:m the .sale of higher grade oreat."'ll• and it; would le1wen: 

the posslbility of ?rodu.eint-s illegal butte.r aoeordlng to current 

regu.lat.ione of the Fede1.~a1 ro,rxl and D:c•ug Admlnistretio:n. 

1'he fact that salt has been found useful in improving the 

keeping quality of a number ·Of foods., inelud1.n~; butter and cheese,, 

euggetsts the possibility of its use on the preservation of' cream 

on the f1:u·11n., 'Ihe :fact that salt is d:1.sool ved only in the serwu 

of c.1·erun s1.1.ggests that the p.roductiou and 111arketing .of high fat 

erear:1 :might be prao-t1cal because the weight of the ererun 1110.rketed 

would be redu<;ed_. more skim milk vrould. be le.ft on the £ar?1 for 
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animal feodi.nf~, and les,s s~lli v,<.mld he required for the preserving 

oi: the cr·eruu t;,han would be th.e case wi.t;h l0\:701'¥ fat c1')ea.tn. 

Iligli :fat salted crea..'1'1 n1.ight have another p11actlcal use in 

the continuous butter makin,g pvoeesa that !e now being studied on 

u. c.01xi::.i",e~el~l basis bec:au~e m1e or ·the first steps involved in 

thi::i o;,H,rat,ion ls the $epa.r·aidon of cream to a high f'e.t content. 
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The preaerve.tive effect or salt in hutte1~ has been obseMed 

for .many ye.a~l:t.. In lfil9• Wasllburn and Dahlberg (22) f.ou.nd tl1at 

under ordinary conditions the L1ereaae in keepi11:g quality o:E' 

buttc&r due to the antiae:pt.ic proper,~· of the salt mor·.e than off• 

sets the deterioration. ca.used by the s-alt itsell' .. 

Sp1tze.r and :Parfitt {16) tabulated salt coucentrationa s.nd 

their re-lationahitl· to ·the growth ot m1croorgan.1sms in bu·tter. 

'!hey :round t,ha.t salt 1n..'1.1.b1ted bhe growth o!' bacteria since thp 

number of butters showi:n.g increases in ba,cterial gt""ovith during 

storage decreased as the :salt concentt~ations in ·the brine 

increased. 

:r,::acy ( 12 l observed. tha:t there is a marked difference l;n 

growth o!' 'baet·eri.a in salted and. tuisalted butter.· lie i'ou.nd ·UJ.a.t 

70 to 80 percent of the unsalted samples eY~ino.d increased 1:n 

count d:uring storage while ao to 75 percent or the aa..lted saJJ.?les 

decreased in count. He also observed tha't the mor:..e highly, sa.l ted 

samples showed no greater tendency to deerease ln bacte1 .. ial count 

than those of lower salt content. Thia :nmy ba explnined 'by the 

fa.ct that the .majority o.r o!'ganisrus wh1ch a:r"e ehecked by salt, ar& 

inl1ibited even by ~elatively eruall amout1ts of it. 

V.'i111ams {1) of the u. s. Department, of Agriculture obtained 

.$1 patent in 193'3' on a p1•ocesr:;1 for PX>ese:1·vi.ng eream w.1tb sal.t am:l 

dedicated it to the free use of the American JJ&ople. iiis process 

inV'.olved. the addition of' 7'}5 salt. wh1<ih wo,1ld keep the cream 

fresh for seven days at room te.rttpe:r~r.tture. In. hi, patent he 

stated that the objectives of his process we:re to inhibit growth 



ot bacteria~ t.o in.tdhi t 

1_4_,-__ , -',··=, ... c_,.. O_ .• J._ •No.,:O_ -. . .'.·''.' - ' ,.A::.•;;. =li , _~or· J.-ower wa$ 

the end 

at co0 

found that thf} !'<mount of rmlt, which 

added to 

adJ.ae:l. at 

ti,Ee ctf se:,:ntratto1l thoy found that 10'. sttslt on a se.i0 urr, 

satis.factory. J\,lao they found thrJ; !'t.trthe:r de"t-erioration of' 
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cream which ha.ti be~n held th1"ee d.ays at ?<:P F., could n()t be 

cheeked. l'ly 'the addition of even 13~'i; salt. 

5 

U'nrn1blis~d ,data outaltH.c}d at tbe Oklahoma A8Ticultural 

Ex9eriment Stat ion (13) on the use of $alt in p:re~er·v1n:g cream 

indicated that a etorage or a:te.le flavor developed in cream that 

had a h1gh salt eon.tent., :.:h:ta s:torage or stale flavor aooewh&.t 

P&eembled the flavor commonly rorerred to as oxidized. Er·own 

and Thureton (2) eite many refi.\rt-n1.eeG ln their rev!,ew ot oxidized 

flavors 1.n :milk :and .milk Pt'odunts and thel1~ ea.uses. L&ed$r and 

Herreid (11) eoneluded that asootibic acid wa.s an important factor 

1n the development of oxidl.zed. fle.vor because the disappearance 

ot the a-scor'bie acld see.med to be associated.. wtth the development 

of the oxidized. fls:V'or. tijieinetein,, Loewenstein, and Olaon (23) 

proposed a method, f o:r add.Ing: ascorbic. .acid to milk to preve:nt the 

development ot oxidized flnvor. 'I'his suggests the use of as,cwb1e 

acicl 1.n preventing storage- flavor from develo~ing 1n .aalted cream. 

Caulfield., Nelson:, and r-~rt1n {41 found that the Ds.hcoek 

test for fat 1n salted crea:m was tU'l&.at;istaetory 'be.cause of 'the 

torunin,g action oau.se.d by the a.,.eaction or 1IgS04 and Ita.Cl. tben 

the ac!d. was added !!Cl gas was given off a.ml often th.e sami)le 

toe.med out the tap of tho test bottle• Aleo a gray1ah•b1~own 

deposit was soxuot.Lnes formed. at the has,e of the fat column making · 

the readings ,1naceurate. :t'hoy proposed a modified method o! the 

Babeo')k.test thtit requires several intervals of walting between 

additions of acid. 

ff&nsen and Snyder {G) found that 1t is extremely dangerous 

t.o teat salted cream for rat with the conventione.l Babcock method 



because the sulphuric acid reacts with the ;;1alt to 11roduce HC:l 

gas which is an ir1"'i tant that acts o-n the upper :respiratory 

tract. They stated that l.O ppm HCl ie the ma:xittium. concentration 

allotuable for prolonged exposure" 50 ppm is the maximuni concentre .... 

tion allo1vable f'or one-half to one hour exposure and 1,.000 to 

2,000 ppm is <iangerous for En,en a short exposure.. 1:he attount of 

HGl gas given off tr-om a single tat test on cream with a salt 

eonee.ntration of 10;-s; is 12.2 ppm in a space of l,.ooo cubic :teat 

which is · above the r.1ax1m.um :allowable tor prolonged exposu.re.. 

Sets of 12 to 24 samples. in a.r1y of the concentrations tested 

reloasec1 UCl .gas above the ma:>r.imum allowable fo.r even short ex

posu:re. ihe slow rate of diffusion ea.uses high concentre.tions of' 

gas: in the 1:mm.ediate vicinity of the operator.. They suggested 

the use of a vent fan in all laboratories when using this test. 

A number of modif icationa of' thtl Habc.ock test have been 

reconu1Jtmded for- various dnir•·y products. partieula,rly lee crerun ... 

Some of these tests are: the Pennsylvania method (20)_. the 

'.Nebraska method (5) ~ tb.e Calif'ornia methO(l. (10)- the Illinois or 

Oarrett-Overinan method ( 14),. the r:1nnesota method (U>) • and. t.he 

glacial aaetie•stilphuric acid method (9). :io reference could be 

found of any: of these taste having been used on salted ereru:n. 

llil.lig ('7} working w:tth unsalted cream, did considerable 

worlr on tl:1e tJro.gressive decomposition of the cream., He observed 

the relationship of temperature and ler..gth of the atO!'a.ge period 

up.on the rate of dete:rioratiori. Ii,e found that the butter-

fat rr.ay break down and for-ni water,.,.insoluble fatty- acids (here

after abbreviated as WIN which in some ca sos are f eund in 



qua11t1t1es far in excess of i:;hosa lfiOI'lTitilly pre!Jent in sweet 

creaJ:lh, men,:r1 molecular we t of t;he W!A so separated iu-

tlicates t;.hat they consist pr:tnelpally of oleie &nd palmit:tc acids 

pt'odueed by 'the partlal 1Jio1ogical hydrolysis of milk f'at. 

il11g (B) proposed a method of analysis £or 9.ll the 

found in butter and cream~ 1nelud1nit those trult occur in the i'orm 

of a salt. i'hie 1s a rather long test inv,0-1 ving specir11.l tech ... 

n1ques and aripalr>&'!:.as not 

plants. 



'ten ,gallons of milk wer·0 obtained the milking herd at 

Oklahoma A Dz kl College or· f'ro:m a loc~~l cheese plant fol" the 

separation cf high fs.t crearn. A sinall electrically driven sep ... 

arator o.:f.' appro.nirn.ately 300 pounds :9er hour caps.cit~t was used iii 

this experiment. The, milk wu.i;; fo:rewarrned to 95° F .. and poured 

into 

separated the crenrn was poui~ed back into the tank 

separator. 

H. Calculation of tho Amou:nt of Salt to l~dd 

method. runom1t of' nalt add wa1.1 calculated by :mul tiplyi:ne 

percent ,:;alt desired in the 21ertun to get the weight of' salt 

to the 

samplE; and mixecl thoroughly by stirring with a glass rod. 'Ihree 

to five drops of 1% phenolphthalien •Nere added~ and the sa-111f>le 



Kimble autom.a.t1e aeidity tester·. The results were exprese>$d ar:t 

percent lac.tic a.eid. 

ll. Pasteurization and Cooling of Cremn Batmplas 

!J:'he cream samples, eon.t!l!ned. in eiaht ounee glas;:, sa:c:plo 

jars, . .fitted with aluminum screw caps,. were pasteurized by hi• 

mersing the sample jars in. a ·,mter hath to a depth wheri:.1 the 

water in thf.'l' bath was al)ove the level of' th.a cream in the jaris. 

irhe weter brtth waa equipped with a st$ar"r coil,. a. eold v,e.ter lirJe~ 

and an overflO\v p1.pe. ~(i1e wate:r wa.e heated by the steul'll coil 

until the temperature o:r the cream in the jars resched 145° r .•• 

Cold water na then adtied until tho ,rater' r-eaehod a ·ter:1pa1"atu1~0 

of 145° P.. Thie temperature was :ma1:ntn1ned for SO m.:tnute~. 'The 

samples were st1rx.•ed frequently durii'lg ,pasteurization to in.sure 

even heating and to prevent oiling off. At'ter 30 m1nu'tes at the 

pasteurisation temperatm')e, the cream samples were cooled to 

100 .... ao0 !?. by running col<l water 1nte the bath. 

were stirred frequently and were 1cept 1n this !'lowing water about 

t$n minutes. 'Ihey w-ero then. ten1pered t.o. 50° P. by placing in a 

oold. water bath for about 4 hours. 

B. Churning Procedure 

The tempored cream samples we1"e churned by ·the f'ollowil,g 

procedure: the crea~ sa.."nple wo.s poured into a malt mixer and 

whipped at high speed until all the cream was thor-oughl;v whipped~ 

then juat enough cold-water was added to keep the sample ag1tat• 

1ng .freely. 1.1his agitation was eontinu.ed until butter granules 

the size of' wheat grains were formedw '.ihe cup was then removed 

from. the mixer and the butterrailk drained. Iced ,mter vi.as added 
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to cover- the butter granules and. the mixture was then agitated 

for about 30 seeonds. 1.i'1e water was drained and the butter 

sa:irip,le wrapped 1n wet parchment and .squeezafl with the hands te 

.force out the exe&s.o water.. The sample was then wrapped in dry 

parchment and. ator&d at 40° F. or lowor-., 
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A. Separation of lligh li<'at Cream 

One might assume that the first step in the :marketing or 
high fat salted cream would be a practical and efficient method 

of producing high fat cream with the small separators now in use 

on many farms. With this idea 1n tnind., methods for aeparation 

of high fat crean1 were investiga,ted. 

In a few pre,liminary trials it was found that by adjusting. 

the cretu:1 screw the fat <mntent 0£ the cream could 'be lncr•eased 

considerably but above a certain limit the fat ccnte.nt o.f the 

skim milk increased to the ex.tent that; th:ts ruethod appeared im-

practical. 

l.. 1l'he !nt'luenee or Successive Sep.a.rations on the .Fat 
Content or Cream and of Skim tlilk. 

Another method that involved successive separation o:f erea:m 

was iuves.·tignted. In this experlm,ent a small ,eleetrically driven 

seDar;1;ftor with a c.apaeity of' approximately 300 pounds per hour 

waa used. For this .study five gallon$ of whole milk were pre

heated to 95° l?. am the11 poured into the sepa.ra.t.or supply tank. 

r:he1:1 the separator reached :marlmiua spt:)ed t~he milk inflow valve 

was o-pene(l fully. Af'ter all t:11.e milk bad been separated,, about 

one quart of the ski!u milk was used to f lt;sb. t'h.e separator. Sam ... 

ples were takt:n for• ±"at tel.'lts of both 'tbe erean, an1:i 't,he. skim milk. 

~l'he creru11 \ill'as then poured 'back in:to the ~up9ly 'tank of the aep

ars. tor ar1ed resep.ai·at-ed. Approximately one quart of' sltim was re• 

:moved from the cr-eatrh 'Ihis skim milk was caught in a container 

and was used to J'lush the heavy creru:n from the separator.. Ihe 

skim millt obtained by ·tho first and .second separations were 
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mixed a.nd samples were taken for fat tests of' the mixed skim 

milk a.nd of the cream. 

1.i:he cream obt.a.ined bj the second separation was returned to 

the separator supply tank a.td was again reseparated. The ama.11 

amount of skim that was removed from the oremn was used to flu.sh 

the he~vy c.r•eam trom the e.eparator. '.l.'his .skim wo.s then mixed 

with the skim mil'k from the first and seeond separations-. Sa,m... 

plea were then taken for fat tests of the ere-am and. of the mixed 

skil:r!. milk. l1at tests were uia.de on the ct-eam and on the skim milk 

.samples by the Babcock method. 

The influence of successive eeparat1ons on the fat content 

of cream and on the skim milk ls shown in table 1..: 

t.ine ave:r:•age: fat teats of the cream and skim milk obtained bJ' 

the methods of separatim:1 used in tbis study were: single sep

aration, eream 43.6 %#, skim milk .,027%; second separation~ cream 

61 .• 9%. skim 111ilk ... 035%; third uepa~a.tion., cream 68.25{. sk11'11 L"'lilk 

i'he 5eeond separation procedure produced :c;ream with fat te-sts 

that averaged 16.3%; high.er than the cree:m obtained by single- sep

aration. 11.'he skim milk test averaged .oos% h.1gher after the skim 

milk of this second-separation was mixed with the skim Milk ob ... 

talned :from the tl:rst a.eparation., 

The triple separation procedure produeed enam with :rat tests 

that aver.aged. 24.6% higher than the creanJ. obtained by single sep• 

aration s.nd 6.3% higher than the cream obtained by the second 

separation. 'Iha test on _the mixed sk1:m mllk,. obtained bJ' the 

first., second,, and t.h1rd $eparations was .073% hie.her than tbe 



11.:able 1 

"'f'M'.1'1 •· Tir,;si' ;7i,t1,1,""''i:':'; l"I'? t''l'"i<l;Wtc..:1..i·rvt'.' {£'.t'?!:)~~Aq;f'(\111(1'? ,.. .. ~:& mrcl~"f\'., fi"AIW'i .c·,!')1'i'tITT1Z''~trri /f';J'ri' CP'l',ta;;,; 
4..m..liJ;.B ~'IL- ,U\.Jl,&.a,A;1'\,#4ti ~ ~V'l.:JV.~111....-P~ Jo~ .f.,;.'i', • ....i1.ilr,f\.:.t.t"\ . ...,;i.,~v·bi.,.,..,... '\14li> &.-c~.t-J 1,,~-tt~~.. \tft,,,i,r•~ffilJ:..: 'i.)J.; ... li~~.._.....,r. 

~""' 

Ti"ial 1?1rst Septir-at1on Second Separation i'bird Separation 

Number !Sutter.fat Teat 

Cream Skir8 Cream Skim CreB.l.""11 Sklm 
v1 
~:;; 56 ~i % ' ts 

. 

l 38 .02 . 60 .u~ 67 •lP.J 
2 36 .02 58 .03 GO .1e 
a sa .oa 62 .025 '74 .oa 
4 39 .02 62 .025 70 .07 
5 38 .02 GO ,,03. 70 .10 
G 42 .,oa 00 .os 
7 43.& .os ·eo.s .05. 
$ 44 .032 62 .037 
9 44 .025 62.5 .• 035 

10 43 ,031 ei.o .. 03'7 
12 so .057 63 ,035 
13 46 .. oa 64, .,032 
14 44 .02 62 .os 
15 41 ~03 59 .045 
16 42 ~025 01 .035 
l1i' 41 .02 60 +03 
18 56 t05 70 .oss 
19 57 .os 67 .os 

l:.VERAOE 43.e .027 61.9 .mss ea.2 .10 
.. 

.I:--' 
\.,JI 
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skim milk obtained by the first separation and .065~ higher than 

the !xed skim of the first and eeond separ tions. 

Trials 12. 18• and 19 show very high fat teats for the sk 

milk on both the 1ngle and double separation. The data al o 

shows high rt tests on the cream from the single eparation 

on these same trials Which indicates that as the rt content of 

cream is 1ncreasedc1 by adju ting the ere screw, above C rtain 

limit the separation becomes 1netf1cle t because of the increase 

1n amount of fat lot 1n the ski ilk. 

According to the data pre ented, triple separ tion of er am 

1 not a practical procedure for obtaining h1gh fat er am b c use 

of the high fat lose 1n the k1m milk. Also the fat content of 

the ere obtained. by triple eparat1on ls not ap reel bly 1n-

creased over th fat content of the cream obtained by double P• 

arat1on. The double separation procedure produced high fat ere 

with only a slight lncrea e in th fat content of the skim milk a 

compared with the fat content of th ski 11k of the firsts P• 

arat1on. Th1s double separation procedure appears to be the ost 

practical and efficient method tud1ed for the production of high 

fat eream. 

2. The Influence of Reduced 11k Inflow to th& Separator 
upon tb Fat Cont nt ot Cre _ and of Skim ilk. 

In nother erl s the rate of inflow or milk to the ep rator 

wa reduced and the ff ct of this reduction on the fat content ot 

the cream and ki mllk obtained was observed. 

or th1 exper1 .ent ten gallons of milk wer forewa ed to 

95° F. and d1v1ded into two lot. One lot was spa.rated 1fith t e 

milk in.flow va-1 e opened fully. 'at tests were mad on the ere 
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and on th kim 11k by the B beoek ethod. ~he second lot a 

separated ith the milk inflow v lve reduced to one-hal~. Fat 

te ts were raad on the cream and on the k1m milk by the Babeock 

method. 

~he influence or reduced milk inflow to the separator upon 

theft cont nt of the cream and or the k1m milk ls shown in 

tabl 2 . 

The d ta indicate that if the lk inflow to _the eparator 

ls reduced o e-halt the rat content or the cream 1 increased. 

On ten trials. with the 1ntlo v 1 e o ened fully, the crea ob

tained veraged 4o.3i fat a...~d the ski~ contained . 022 . he 

averag tat test on t n amples obtain d with th milk inflow re

duced one-half w 53.,.2i for crenm nd . 032% for th skim ilk. 

This data show .th rat content of ere 1ncr ased 12.9% by re

ducing the milk inflow one-halt . The test on the ski 11k in• 

creased only . 01%. 

On the basi of the ount of fat lost in the skim 11k the 

reduced inflow ethod ppear e!'f1c1ent for the production of 

hlgh fat era • but 1t is 1 pr ct1cal because it requires cons1der

bly mor time ror eparation than doe the double separation 

ethod t 1s reported 1n Section l of this study. 



T ble 2 

BE INFLUEBCE OF DUC D UPO TBE 
FAT CONTE OFT ILIC 

Trial ull Intl ow 

Butt rtat t 

Cre Sk Cre Sk 
!C % !' 

l ~8 .02 5 .025 

2 38 .03 46 .025 

3 36 02 59 .03 

4 39 .02 59 .025 

5 6 .032 56 .0~5 

6 7 .o~ 58 .07 

7 42 .015 62 OS 

8 42 .. 02 67 .03 

9 38 .02 5.5 .. 025 

10 37 .02 46 .027 

AVERAG 40.:S .022· :s.2 .032 
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B. Determination of Fat in Salted Cream 

S1nee several inve tig tors have reported that the conven~ 

tion 1 bcock ethod is impractical for use on s lted cream be

eauae of the inaccuracies that may result from a foaming action 

caused by thee olution or Cl gas and bee use of the he 1th 

hazard involved~ an effort was made to find at1 factory method 

for the determination ot fat 1n alted cream. Several od1f1-

cations ot the abcock method have been roposed for use on other 

dairy produots. These tests y be classified as cid or lka.

line type tests . In the acid type test the sulphur1e acid 1s 

d1luted with :,om weak acid or othor chemical to weak nth 

strength of the sulphuric acld. In the alkaline t ype te ts an 

organic solvent or combination of organic olvent is used 1n 

conjunction with alkaline re gent. 

In few preliminary trials in this tudy some of thes 

odif1ed methods were used. be or1g1nal Babcock method was found 

to be unsatisfactory tor u eon salted ere because of foaming 

action which was ca.used by the reaction of ul hur1c ae1d on the 

salt contained in the oream. b1 often caused the a 1 to 

boil~ thu forcing some ot the eontents out of the t t ottle. 

The HCl gas g1ven off f'rom the re ct1o of the sulphuric ae1d on 

the salt wa 1rr1tat1ng to the ye, nose, and throat and 1 

polsonoua 1£ inhaled 1n suff cl nt qu nt1ty. 

odified abcoc test {4} th t 1nvol d th ddition of 

th H2So4 1n aev ral portion with an 1nterv l of 1t1ng between 

each add1t1on w s tried. It was found to b or tl e eon uming 

than the conventional Babcock tat becau or the p riods of 
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waiting.. 11' 1 ethod ell lna ed 1naccur cis du to forun1ng but. 

did not r duce the amount of HCl gas produced. Also a curd-like 

deposit as often formed at the base or the fat column, making 

accurate re di impossible. 

The Nebraska ethod (5), which uses sulphuric acid diluted 

1th ethyl alcohol, was found to be un atisfactory because of a 

foa.mln action caus d by theevolution of HCl gas. The glacial 

acetic• ulphuric acid method (9) as unsatisfactory for this 

same reason. 

The California m thod {10) • s unsatisfactory beeaus · when 

the red reader a ad d 1t diffused throughout the rat column. 

The diffusion added to the volume o the£ t column instead of 

eliminating the men1 cue nd de accurate reading 1 po 1ble. 

This action is prob bly cau ed by the solvent properti s of ethyl 

and petroleum ther hioh ar used as part of the re~gents in 

thi test . 

everal other tost ppear d to give promising results and 

wer selected for further study. · hese tests were: the old 

lnnesot , th ne J·innosot • th Garrett-Overman, the Pennsyl

vania. nd the ojonn1er. In this study twenty-four tests were 

mad withe ch of the old 1nnesot and the new 1nnesota methods. 

Sixte n te ts r made with each of the Garrett-Overman and 

Pennsylvani method. Duplicate te ts were made on th cream 

with the ~ojonn1er method. 

he ealeul.a.ted Babcock ft test as determ1n d byte ting 

known ount of un alted cream by the B bcock method. Salt 

then adde.d at the rate of 10% of the weight of th serum and the 

sampl stirred to obt 1n uniform d1 tri1ut1on of the salt . The 

• 1ght of th alt wa added to the weight of th ere. and the 
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total e1ght was divided into th eight of the fat and tho re

sult a multiplied by 100 to g1v the calculated Babcock test. 

This· method of calculation can b t be expres ed by the followi 

to ula: 
eight off tin cream lOO cl 1 t d b kt t 

Weight of cream 7 eight of s a eu a 8 a coe · s • 
The Babcock test on th·e unsalt ere m 1n thi p rt1cular 

lot averaged 45. 8% and the calculat d Babcock test of this cream 

after salting was 43 . 5%. The duplicates of the Mojonn1er test on 

the salted ere averag d 43«15% Which s 0. 35% le s than the 

calculated Babcock test . 

Th fat tests obt ined by th old 1nn sota, the new inn -

sota, the Garrett-Ove n. nd the Penneylvani method on lot 

of sa1ted cream 1n comparison with the fat t st obtained by th 

calculated B bcock and ojonnier mothod are hown int bl 3. 

1he data 1nd1c~tes that th fat tests obtain d by the old 

(or P trohl) 1nnosot method (15) on the s e lot of salt d ere 

range from 45% to 46 . 5 and er eon istently higher than either 

the calculated Babcock teat or the ojonnler teat . The tests 

v rid from 1. 5 - to 3 . 0$ higher than th calculat d n bcock test 

and averag 2.3~ h1gher. They varl d from 1. 85% to 3. 35% high

er than the ojonn1er tot and averaged 2. 73p h1gber . There was 

no boiling action and the fat columns ere clear. uniform, dis

tinct~ and easy to read. However th test 1s of llttl value 

because it gives inaccurate r adings . 

The results 1n table 3 indicate that the new 1nne ota method* 

(15) on tho am lot of alted er a g vet sts that ranged fr 

43% to 44J nd var1 d only slightly from eith r the calculat d 

* See ppendix 



F RCE!JTAGES OBTA 

5 45 . 76 2.25 2.eo 43 . 6 
6 46 . 0 2 . 5 z.as 44 . 0 
7 46. 0 2 . 5 2 . a5 43 . 5 
8 45 . 76 2 . 26 2 . 60 43. 5 

10 45. 0 1.s 1 , 85 43. 5 
11 46 . 0 2 . 5 2 . 95 43 . 0 
12 45 , 6 2 . 0 2 . ~6 43 . 5 
lZ 46 . 0 2 11 5 2. as 43 . 0 
14 46 . 5 3.0 3 . 35 43. 0 
15 46 . 5 3 . 0 3. 35 43 . 0 · 
16 45 . 5 2 . 0 ;;.36 43. 5 
17 46. 0 2 . 5 2 . e5 43 . 0 
18 46 . 0 2.5 2 . 86 43 . 0 
19 46 . 0 2.s 2.as 4:3. 0 
20 46. 0 2 . 5 2.ss 43 . 0 
21 4th5 3. 0 :s ~~6 43 . 0 
22 46 . 6 s.o 3 . 35 43 . 0 
23 46 . 0 2 . 5 2. ss 43 , 5 
24 46 . 0 2. 5 2 . 85 43 . 0 

.ea +-2.38 +3. 73 ;.43. B 

.ble 3 

HO 
B.ABCOO 

0 o. ~o 
0 . 5 0 . 85 

0 0 . 35 
0 o.ss 

0 . 10 
0 0 . 35 

... o.s -0. 16 
0 o . 35 

... o. a -o.1s 

.. o.5 -0. 15 

... o.s ... o.1s 
0 0 . 35 

-o.5 .. 0 . 15 
-o.s -0. 15 
... o. 5 -0, 1 
-o.5 ... 0 . 15 
-0 , 5 -0. 1 
.o.5 -0. 1 

0 o.ss 
... 0 . 5 .Q. 16 

-0.21 +0. 13 

s 

46 
6 . 0 
5115 

45 . 75 
46. 0 
46. 5 
47 . 0 
46 . 0 
46 . 0 
46 . 0 
46. 5 
45 . 76 
4Eh5 
46 . 6 
46 . 0 

.+46,12 

2 t 5 
2. 5 
2 . 0 
2.25 
2 . 5 
5 .0 
3 . 5 
2 . 5 
2. 5 
2.5 
5.0 
2 . 25 
3 . 0 
3 . 0 
2 .. 5 

-1- 2 . e2 

OF SALTED CREA 
TESTS 

2.85 44 . 7 
2 . 86 44 . 5 
2 . 35 45 . o 
2 . 10 44 . 6 
2. as 44 . 5 
3 . 35 44 . 6 
3 . 85 44 . 7 
2.as 44 . 2 
.2. 85 45 .0 
2. 85 45 . 0 
3 . 35 44 . 5 
2 . 30 44. 6 
3 . 35 44 .7 
J . 35 44 . 5 
2 . 85 45 . 0 

-
.... 2 . 97 r -- - --1 

RED Wr.1:H 

• 
1 .. 2 
1 . 0 
1 . 5 
1 . 0 
1 . 0 
1 . 0 
1 . 2 
o.7 
1. 5 
1. 5 
1 . 0 
1 . 0 
1 . 2 
1 . 0 
1.6 

-~-· I I l\) 
0 
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Babcock t tor th ,ojonn1er test. The t ts var1 d tro 0.5% 

le s to 0.5 hlgher than t e c oula. e Babcock to t and av r-

ag d 0.21:1 le • They varied from 0. 15% l s to 0.85% h her than 

the Zojonn!er te t and averaged 0. 35;o higher. 

les te t~d by this method 11 samples gave th 

or the 24 sam

sa test as that 

of the calculated B b oak test. Lore a no bolling and the fat 

columns ero clear, un1fort1, diat1nct# ruid a y to read . Th 

ne ·1nnesota ape s to be distinctly prior to the old inn-

sota b cu th re as le e v riatton from the calculated B b-

cock te and th ojo n1er test. Furth re amlna ion will sho 

that this, the new inneaot method , ap ear d to b the best ot 

th rour method shown in this tabl • 

The r sults 1n table 3 1ndieate that the tests obt 1ned by 

th Illi o1 or rrett-Over n method (1) gav tat t t 

r nged from 45. 75% to 47% which were higher than e1th r th cal• 

culated Babcock te tor th ojonn1 rte t. 'Ihe t · ts ar1ed 

rom 2. 25% higher to 3.5~ h1 r th the calculated Babcock 

t st and averaged 2.62% high r. hey 

3.85% higher than t e ·ojonn1 r test 

a.ried fr 2. 00% higher to 

d avera ed 2. 7~ higher . 

There w s no bo111ng and the fat column 

uniform,. out t er a a l ght cloudine 

ere falrly ele rand 

the ba e or th ft 

column whieh made reading difficult. Thi metbod un atis 

factory because the result obtained wer ~.uch hi hr than e1th•r 

th c leulated Babeock t tor the ojonn1e m thod. 

1l'h test obtain d by th · enn ylv nia met od (20),. a. l own 

1n t bl 3,. ranged from 44 . 2 to 45% d w re con istently higher 

than either the calcu1ated abcock test or the ·ojonnier test . 
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'?he test v ried fro 0 . 7% to l . 5~ higher than the cal.eulat d 

fat content and averaged 1 . 17% higher. They varied .f'rom 1.05J 

higher to 1.e higher than the ojonn1 rt st and averaged 1 . 52% 

higher . The tat columns were cloudy and difficult to read. 

Tber w s no boiling when the diluted su1phur1c acid was added, 

and pparently no BCl gas was given off. Thia thod un-

satisfactory b cause bhe results were high r ths.n the ca.lcul ted 

Babcock test or th · ojonn1 rte t . ore ti~e 1 required tor 

th1s test than 1s re.quired for either or the 1nnesota ·m thod • 

or the tour methods used in th1s exper1m nt. th re ult of 

which are expressed in table 3• th new 1nnoeota thod w. 

found to be the most satisfactory test tor ft n salted cream. 

Th r was no bo111ng react.ion and no harmful gas was giv n orr. 
lso th 1nne ota reagent, unlike ulphurie acid, ls not harmful 

to th skin or clothe • Th fat . column were unU'orm, clear.

distinct* and easy to read and the re ult obtained by th1 

m thod varied the 1 at fro the calculated D bcock t st nd th 

ojann1er ethod. 
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C. ff ct o Add d 
Cr 

lt on the Deterioration of High at 

Sine ev r l inv tigator e report d t lt C n b 

u ed tor pro 1ng tbe ke pin qua.11 y ot er b C US t 

continuous :utter king process snow b 1ng tu.died on a co: er-

cl l b al will prob bly ere t a kt tor hi ft ere , 1t 

ay be practical top oduce, on th ta 

erved with alt . inc hi rtieul r 

, high f 

obl ha ot b n 

atudi d• n .xp r1.."tlent to deto 1 the £feet of salt on th 

d ter1or tion of' hight t er :, u ertaken. 

In this study five tr! l w re d. In thr e or th r 1 

ehee e milk was u ed a ou:rc for hight t . er am and. in th 

other two trials ilk £ro the 11 1ng herd of Oklaho 

College s used. •or ch trial th hi at er am waa obtain d 

by double paration of tw nty g llons of ilk. Th ere wa 

divided into seven lots e1gb1 

a control d o salt was a de . 

675 g . e oh. On lots rv a 

alt w a dde to the other 

lots to glv · conoentrat1on 1n the rum of 4%.~ 6 , 8 • 10%, 12%. 

and 14%. ample wer et1rr&d frequently tor p riod of 

bout thirty inut s to insUP uniform di trlbu ion oft - lt. 

r e 200 g . ls of ere fro ach lot ere w 1gh d 1nto 

ight ounce glass 1 · j r f1tte with al 1n ere ca s 

and ix s- pl of n1n gram each re 

Th t st tubes er plugg d w1th cotton. 

ighed into te t tub • 

11 the am l s w r 

th n tor d t ro te er tu · (about ao° F. ) . 

One n1n • s r oved ch d y except unday nd 

th e1d1 ty det r 1ned by pouring th ere into •h1t cu ta 

cup, rinsing the t t tub with about 9 l . of hot distill 
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w ter fr sh bottl and titrating th ere lus th 1n -

ings with N/10 aoH. using three drops of 1i ph ol hthl 1en 

s the indicator • 

• fter three~ five, and seven days storage at 80° F. on 

sample of each of the even lots, containing the various concen-

trations of alt, a ast urized, cooled, ~d churned . 

he salt cont nt in most of this eream was o high that 1t 

as !mpos 1ble to detect accurately the d t rioration that might 

ha e occurred , ccordingly it was necessary to churn the cream 

and scor th butter . e rly all th alt a removed in th 

buttermilk and wash water, ther for the butter obtained wa low 

1n salt content . 

Several sample of th butter d from the s lted er am 

ere t te.d for alt eont nt and 1t s round that theses ples 

ot butter generally contai ed 0 . 6 too.a alt nd no sample 

te t d cont ined as much as s lt. It should b noted that no 

ddlt1onal salt was added to the butter after churning. 

Th influence -of variou cone ntrations of lt on the 

development of acidity and the deterioration of flavor i high 

fat, ra cream held at roo t ere.ture (about so0 1".) for thre • 

five, an seven d ya is shown 1n. table 4 . 

1 .. te and Extent of Acidity Development 

The data show that the s lt h ery pronounced effect on 

th development 0£ acidity and ot fl var defect in high ft 

cream. After even days storage the average acidity increase 

in the t1ve trials wa approx at ly 0 . 35% o•er th 1n1 1al acid~ 

ity. In the fir t thre tr11 • 1n which oh e e ilk was used a 



C 
Percent l Day 2 Day 

TABLE 4 
THE :mFLUENCE OF VARIOUS CONGFl RATIONS OF SALT ON THE DEVELOPMENT OF ACIDITY 

AND THE DETERIORATION OF FLAVOR :W HIGH FAT. CREAM HELD AT ROOM TEMPERATURE (S0o F . ) 

IAL I 

NaCl Acidity Acidity Acidity Acidity Acidity 

0 

4 

6 

8 

10 

12 

. 315 

. 1.35 

. 120 

. 100 

.oso 

. 100 

. 070 

Percent 1 Day 

aCl Acid t 

0 

4 

6 

a 

10 

12 

. 360 

. 205 

.110 

. 095 

. 105 

.oa, 

Percent 1 Day 

laC 

0 

4 

6 

10 

12 

1 

• .345 

. 200 

. 130 

.110 

.no 
11 

.350 

. 265 

. 170 

.no 

.105 

.100 

. 290 

.190 

.105 

. 090 

. 100 

. 345 

. 290 

.180 

.120 

. 120 

120 

.435 

.270 

.205 

.100 

.100 

.100 

080 

. 425 

. 345 

.260 

.110 

.100 

.105 

. 320 

. 200 

.110 

.110 

110 

35 

.36 

37.5 Coarse Sl.Stale .2 0 

37. 5 Sl. Coarse 

37 Sl. Coarse 

37 Sl. Storage 

7 Sl Stora e 

36 

36. 5 Acid Coarse 

37 Sl. Coarse 

37. 5 No Criti cism 

38 No Criticism 

37.5 No Criticism 

36- Coarse Acid 

36. 5 Sl. Stale 

.110 

.105 

.100 

08 

420 

J.30 

'36/. Sl. Coarse Aai , 240 

37/. No Criticism .120 

37/. No Criticism .120 

No Criticism 1 O 

. 320 

. 240 

.160 

.105 

. 100 

TRIAL II 

. 415 

• .370 

. 270 

. 150 

.no 

.105 

TRIAL III 

-
-
-
-

Coarse 
35 Malty StaJ.e 

36. 5 Coarse 

37 Coarse 

37 Sl. Coarse 

37 Sl. Coarse 

37- Coarse 

.35 

.36 Coarse Acid 

.36 Coarse Acid 

• .375 

. 270 

.36. 5 Sl. Coarse .145 
No 

37. 5 Deterioration . ll5 

37/. s1. Storage .115 

.36- Coarse Acid 

35. 5 Stale Cream 

J6 Carse Acid 

'J7/. Sl. Storage 

37 Sl. Goa.rs 

- Sl Stora 

. 700 

. 345 

. 255 

. 130 

.125 

, . 
• 450 

j 315 

.245 
1, 

.160 

.105 

.105 

. 445 

.420 

.295 

.210 

.l,30 

. 760 

. :375 

. 265 

.165 

.130 

34 Cheesy Old Cream 

35. 5 High Acid 

36- Stale Cream 

.36. 5 Coarse 

37 Sl. Coarse 

36- Sl. Oiliness 

Coarse 

33- Cheesy 

.35- Coarse Acid 

36 Coarse Acid 

.'.36- Coarse Aoi d 

37 Sl. Storage 

37 s1. 
Sl. 

34 Old Cream Malty 

35 Coarse Acid 

.36 Stale Cream 

37 Sl. Storage 

37 Sl. Co rse 

6 



TRIAL J:V 

l r."""""" from Grade A Milk: 'rest 6t;<1,: Aciditv . O?~t Score on 'RuttAr .,....,...,~ F'r0 cih Cr P.A .. rn ~~) 

Percent 1 Day 2 Day , Dav 4 Day 5 Dav 6 Day 7 Dinv 

B ttcr Flavor Butter Flavor ~ ~ "· t er Flavor 
NaC1 Aciditv Aciditv Aciditv Score Criticism . Aciditv Aciditv Score Criticism Aoiditv Aciditv Sc or A CT"1+.icism 

0 .125 .175 - 37 Sl. Acid . 280 • .360 .34- Stale Cream .250 .305 32 Stale Cheesy 

4 . 085 . 125 - 37 s1. Coarse • 215 . 285 .36 Sl • Malty .245 .250 34 Stale Malty 

6 .080 .115 - 37.5 Sl. Coarse .135 .140 37 Sl. Old Cream .160 .1;5 37 Aoidy 

8 .070 .115 - 38 Sl. Flat .125 .128 38- Sl. Flat .130 .l.35 37.5 Coarse 

10 .090 .105 ·- 38 No Criticism 1.105 .. 105 38 Sl , Flat .120 .120 38 No Criticism 

12 . 085 .085 - 38 No Criticism . 095 . 100 38- Sl. Coarse . 105 . 095 37.5 Sl. Storage 

1 /. . OQO .100 - ~8 Sl. Coarse . 100 _Qgl!j 37.li Sl. Coarse . 08'> .105 ?,7 SL Storru:re 

I 
TRIAL V 

%; Acidity . 08;&;' Score on_But,ter from Fresh Crjfil!l 38) ( Cream from Grade A Milk. Test 5~ 
, Percent l Day 2 Day r 1 Dav 4 Day 5 Day 6 Day 7 Da.y 

I Butter Flavor R 1t1:~r .l<'lavor T,T,er 1'' 1 nvn:r tll 

Na.Cl Aeiditv Aciditv Acidltv Score Criticism . ciditv Aciditv Score CriticiAm lleiditv Aciditv Score Critiei!'tm 

0 . 200 .305 . 330 35 Stale Cream .315 - 33 Stale & Cheesy .345 .295 32 Rancid Cheesy 

4 .120 . 220 ,.275 36.5 Bl. Coar3e ~2-80 - 35 Old Cream .295 .270 35 Old Cream 

6 .115 .. 120 .125 37. 5 Sl. Coarse .150 - 37 Sl. Stale .175 .140 37 Old Cream 

8 .. 105 .120 . l.30 37. 5 Sl. Coarse .145 - 37.5 Sl. Storage .175 .135 37 Sl. Coarse 

10 ,.115 .125 .115 381- fio Cri tioism .125 - .38- Sl. Storage .. 140 •. llO 3g No Criticism 

1.2 .100 .125 .115 JS No Criticism . ll5 - 37 Sl. Oiliness .145 . 090 37,. 5 Sl. Staie 
I 

ll. . 105 . 130 . .110 i?.Ci Coarse . 110 - 37. 5 Coarse . 110 .ooo 17. lj Coar~.::. S'torai:r.e 
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a ou.rce for hi~,h ft er 

1 th unsalted s ·ples. 

, th e1d1ty develo d v ~ r p1 ly 

In trial three ery rapid 1ncr se 

was not d tow rda th end of the seven day tora e period. In 

trials four and five . in h1eh gr de A ilk was us a a source 

of high fat cream., th a.c1d1t of the unsalted samples did 

not increase as rapidly a di the acidity of th s ples ob

tained f'rom ch ese 11k. 

~he d ta shows that the ere with enough salt added to con-

tain 4~ 1n the erum had slower and less extens1ve ac1d dev lop• 

ent than the un lted cream. However ther was eonsiderabl 

ac1d production. 1nd1cat1ng con 1der ble bacterial activity in 

the cream. 

hen 6r salt a added , ac1d d elopment was le s than that 

r port for the sampl s cont in1ng 4 salt . 

In the ample that h d 8% s lt added ther w s rela ively 

little acid produced~ but appar ntl.y some bacterial growth 

occurred. 

· 1th tb addition of lOr.- , 12 • nd 14 salt the production 

or c1d1ty was inhibited almost complet ly. The ac1d content 

rt.er a ven days storag · wa only lightly above t t of the 

o 1g1nal cream. 

In all five trial the ae1d1ty develop ent w s slower and 

less extensive 1n the ere obtained from grade A milk than 1t 

as 1n the er obt ned from chee milk • 

... inc th acidity in 11 f'iv trials w not d te ine un!

forml:y, 1n that on day was o itt d tro each trial, no average 

daily acidity could be calcul ted for 11 ampl a . Th data on 
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acid d.everlopment for the sev n day samples 1 co plete for 11 

.five tr al at all alt cone ntr t1ons for the seven day storage 

per1ou. '.1:he e averag ar pres nted in Chart l which graphically 

illustrates very clearly that s the concentration or the salt 1n 

the serum of the er m was increa od. the amount of acid pro

duced during holding for sev n day t room tempera.tur.e (about 

so0 ? • ) was d creased .. 

2 . Rate and Extent of Fl vor Deterioration 

The data in Table 4 indicate that s lt add d to cream had a. 

6et1n1te inhibitory eff ect on the develo nt of .fl vor d feet 

during storage at so° F. for s ven day . 'lb scores on the but r 

mad from the fresh un lted cream 1n each t~ial ranged fro 37 

to 38 and av raged 37. 6. 

The unsalte ample of cream held at room t perature 

deter1orated.vo.ry r pldly. tter only three day atorag the 

c_ream would requir neutralization b for churning . '.L'he sample 

held f1v an seven days developed highly undesirable off-fl vors . 

Th principal o£f~flavors noted were chee y, malty, old cream, 

and coa~s . 

The development or off- flavor as inhibited to s degree 

1n th cream 1th 4% or 6% salt cone ntrat!ons in th serum. The 

cr1t1e1sms oat _p rent er coarse acid , light malty , and 

alight old cream. 

1'h addition of 8 s lt resulted in consider ble inhibitory 

ffect on the deterioration of flavor. Criticism oat pparent 

er 11ght stale ,. light eoar e, nd sl1ght fl t, none of wh1oh 

1s con 1d red to be a r1ous defect . 



0.4% 

0.3% 

0.1% 

Chart 1 

The Influence ot the Concentration of Added Salt on 
the Development of Acidity During Sgven Days Storage 

at Room Temperature {80 F.) 

{Average of Five Trials) 

10% 12% 14% 

Salt Concentration 

28 
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The addition o! 10%. 12%. nd 14% s lt apparently e pletely 

stopped bacterial deterioration of flavor . Th samples de fr 

er am w1th. 10% salt were of en scor d lthout fl vor criticl 

The criticisms otherwise noted w re light stale and slight 

• 

coarse. stale or storage flavor s predominant 1n he sample 

made fro cream with 12% and 14% add d s lt, but 1t s thought 

that th1a flavor was the result of ch 1cal rather than b cter1al 

action. 

A summary of the soor s of th butter churned from ·the It d 

and unaalted cream a.f't r thP e- fiv • and seven days storage t 

so° F . 1s presented in table 5. 

e data lndicat that after torage for three ys there 

wa rapid deterioration 1n the unsalted or am and ome deterior

ation occurred in the cream ith 4% salt . Slight deterioration 

occurred in the er a.m with 6% salt in h serum. There was v ry 

little deter1,orat1on 1n er 1th 8% or ore s lt. The score 

on the unsalted cream ranged f~ Z5 to 37 and averaged 35. 8; on . 

the cream with 4% salt, fro 36 to 37 nd ver d 36. 5; on th 

er am with 6% alt# from 36 to 37. 5 and veraged 37. lJ and on the 

cream with 8% or salt~ from 37 to 38 and av raged 37. 5 . 

The scores on the butter churned after tive days torage 

show that the deterioration continued at a r p1 rat 1n the 

unsalted eream and to slightly a. slower rate in th er am with 

4% and S alt. ome deterior tion in cream with 8% salt dded 

was evident after fiv day torage, llhil ther w s a pa.rently 

no m1crobiolog1cal det r1ora ion in the cream with 10% or more 

s lt. Th scores on the unsalted cream ranged from 33 to 36 and 
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Tabl 5 

I.NFLUE CE OF SAL:i: 0 DETER IO I 
D F 0 SALTED CR D 0 E fill ( 0 .) 

(Average Score on resh Un alted Sam.pl s 37.6) 

s 

0 4 6 10 12 14 

1 3 36 37.5 37.5 '!ll 37 37-

2 36 3 .5 3'1 317+5 38 3"1.5 371 

3 56 36.5 36/ 37- 37/ 37 37/ 

37 37 37 . i:: 38 38 :58 38-

5 35 36.5 37.5 37.5 38,' 39 37.5 

3 .a 36.5 37.1 37. 5 317.6 37 . 5 37.3 

0 6 8 10 12 14 
35 37 37 37 37- 36 

2 35 36 36 36 .. 5 'l)7./ 37/ 37 

3 36- 35.5 6 36 '57/ 37 37-

4 34- 36 37 58- 38 30- 37. 

5 33 5 37 .., .s 8- 3'7 37.5 

34 6 35.a . 6 37 37.4 v7e2 37 

of 

wnber 0 4 6 8 10 12 14 

l 34 35.5 36- 36.5 37 36- 36.5 

2 33 35- 36 36/ 37 37 37 

3 34 37 36 34 37 37/ 36. 5 

4 32 34 37 37. 5 38 37.5 37 

5 35 35.5 37./ 37 38 :58- 37.5 

Avera 33.6 35.4 6 . 2 37. 4 37.1 36. 9 
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averaged 34 . 6; on the cream 1th 4% alt, from 35 to 36.5 and 

averaged 35. B; on the cream with 6% salt , from 36 to 37 and 

averaged 36.6; on the cream with a% salt, from 36 to 58 and 

averaged 37; and on the cream 1th 10% or more se.l t, from 36 

to 38 and averaged 37. 2 . 

After seven days storage the data indicate that there was 

considerable deterioration 1n the unsalted cream and 1n the cream 

with 4, 6%, and a% salt, but as the salt content increased the 

rate and extent of flavor deterioration decreased until a level 

of 10% salt in the aerum was reached. The deterioration of the 

cream with 10%~ 12%. and 14% salt was very slow and only to a 

slight degree. The scores on the unsalted cream ranged from 32 

to 35 and averag d 33. 6; on th ere w1th 4% salt, from 34 to 

37 and averaged 35. 4; on the cream with 6% salt, from 36 to 37 

and averaged 36. 4; on the cream with 8% salt, from 34 to 37.5 

and averaged 36. 2; and on tbe cream 1th 10% or more salt, from 

36. 5 to 38 and averaged 37. l. 

These data show that in each storage period the cream with 

10% salt added to the serum averaged higher in t'l.avor score than 

the cream samples of any other concentration of dded salt stud

ied in this experiment . From the data on acid development in 

the cream it appeared that with lo% or more salt added there was 

no bacterial growth. The lower scores on the butter churned tro 

the 12% and 14% salted cream samples was presumably due to che -

1cal rather than bacteriological action. '.I.'he character of the 

stale or storage flavor evident in these samples also suggested 

chemical deterioration. 
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Chart 2 gr ph1eally 1llustratoe th 1nfluence or salt on th 

det r1orat1on of fl v~ in unsalted alt d ere m fter three. 

five, and seven days t ·ora.ge at room tempel"e.ture {about ao° F,.). 

ihe Chart 1s b s don the average flavor cores of butter or th 

rive trials shown 1n Table 5. 

~·rom this chart 1 t is app rent that e.dded salt bas much 1n• 

fluence 1n preventing d ter1orat1on o.f the flavor or c eam. 

Aeeor 1ng to the d t in the chart it is clearly evi.d nt that 

th salt concentration tn th seru or th crerun tncree. ed, up to 

10, th rat and ext nt of eterior tion decrea ed. ln th 

cream m 1 es w1 th mare th 10% alt 1n. the serum there p 

l y o e chemic l d ter1orat1on. 

ont-



Chart 2 33 
Influence of Salt on the Deterioration of Flavor in Butter Churned 

trom Salted Cream Tb.at Was Stored at Room Temperature (ao° F.} 
38 (Average of Five Trials) 
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D. The Effect of Added Ascorb1e Acid on the Flavor of 
Salted Cream 

A torage or stale flavor that r sembled so ewhat th 11 

known o~id1zed flavor was observed in om of the samples of 

salted ere that had b en held at room temp r tur~ (eo° F. ) tor 

even days . Oxidized flavor bas been ssociated wi~h the di• 

appearance of scorblc cid 1n ilk. ijein te1n and 9thers (2:5) 

found that the addition or ascorble acid to pasteurized market 

11k wou1d prevent the dev lopment of ox1d1zed flavors . es 

find1ngm uggeated that escorb1c oid 1ght b used to 

the development of stal or storage flavor 1n crea . 

ev nt 

In order to determln the influence or added ascorbic ac1d 

on the flavor ors ltd ere , various amounts of ascorbic acid 

were dded to er sam lea that contain d various concentrations 

of alt . he fla or of the butter de fro the cream after hold-

1ng for even days t room temperature (so0 P . ) was observed. 

1. Add1t1on of Levels of A oorb!e Ac1d Rangin tr 50 • 
per liter to 200 !QS• per liter 

l41or this study ten gallons of cheese milk were obtained from 

a local cheese plant and high fat ere was obtained by double 

separation. The cream was divided into three lots or 850 g . eaeh. 

Salt was then added to give the following concentrations 1n the 

serum: 10 , 12i, and 14~. 1he samples were stirred frequently 

tor approximately 30 minutes to insure unlfo distribution ot 

the aalt, then fro each lot tour 200 g . samples were weighed 

into eight ounce glass sample jar.s fitted with aluminum screw 

caps . Aseorb1e acid tr a stock solution wa dded and mixed 

well with three of tho samples 1n each lot in ooneentrat1ons of 
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SO mg. , 100 mg., and 200 mg. per liter. One ea.mple in each lot 

served as the control and did not h ve a corb1c acid added . 

i'he stock solution of a eorb1c ae1d that was u ed s pre-

pared by dissolving 2 g . of pure cry tall1ne ascorbic acid in 

glass- distilled water in a 100 ml. vol u.metrie flask . e volume 

was made to 100 m.1 . with additional glass-distilled water. Each 

ml . of this stock solution contained 20 mg. of a eorbie ac1d41 

thu for addition to 200 g . er am samples 0 . 5 ml . was added to 

obtain 200 mg .. / L. concentrations . 

The amplea er~ stored at room temperature (about so0 ~. ) 

for seven days . They were then pasteurized~ cooled, tempered, 

churned• and then examined organoleptically for tlavor defects. 

The effect of added ascorbic ae1d upon the development of 

off- flavors in salted cream tored at room temperature (about 

so° F. ) for five an tor seven days 1a shown in Table 6. 

All of the smnples kept very ell and the flavor score on 

all samples wer about 57 or 38~ and there were no pronounced 

differenc~s i n flavor between the sample with and ithout ascorb-

1e ac1d added. A stale flavor was present to a slight degree in 

al amples that did not show any other outstanding def cts. ot 

enough difference 1n f1avor was noted to assign num rical core 

to the butt er amples, the~efore an attempt as made to rank h 

butter in the order or their pref rence with fir t cho1c being 

numbQr one, second choice number two, etc . 

The data indicate that scorb1c acid, 1 the levels used 

in th~s experi nt, sho ed only slight eff ect 1n prevont1ng the 

development of tale or storage !'la or in salted cream that d 



Table 6 

THE EFFECT OF ADDED ASCO BIC ACID ON THE D~VELOP T 

Sampl 
~o . 

1A 
lB 
lC 
lD 

2A 
2B 
2C 
2D 

3A 
3B 
30 
3D 

ample 
No. 

1A 
lB 
lil 
lD 

2A 
2B 
2C 
2D 

3A 
3B 
3C 
3D 

OF STALE FLAVOR IN SAL ED C E STORED AT ROO 
TEMPERATURE ( ao° F. ) FOR SEVEN DAYS 

•.,,rial I 

ereent 
Salt 

utter ·iavor 

10 
10 
10 
10 

12 
12 
12 
12 

14: 
14 
14 
l 

0 
50 

100 
200 

0 
50 

100 
200 

0 
50 

100 
200 

lavor Criticism Rat1 

Slight Stal 
Slight Sta.le 
Slight Stale 
Slight Stale 

Slight Stal 
Slight Stale 
Slight Stale 
Slight St le 

Fresher than other 
Slight .Tallowy 
Slight Stal 
Slight Stale 

3 
l 
2 

4 
1 
3 
2 

3 

2 
l 

Trial II 

ercent mg. liter 
Salt Ascorbic Acid 

10 0 
10 so 
10 100 
10 200 

12 0 
12 50 
l2 100 
12 200 

14 0 
14 50 
14 100 
14 200 

utter 
F'la vor Cri t1c1s 

Sligh Hancid 
Slight Stale 
Slight Stal 
Slight Stale 

Slight Stale 
oldy s1. Rancid. 

Slight Stale 
Slight Stal 

Slight Stale 
light Stale 

Slight Stale 
Slight St le 

lavor 
Rat1 

3 
1 
2 

3 
4 
l 
2 

4 
3 
l 
2 

36 
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been hold seven days at room. temperatur& (about ao° F .). 

It ls significant to note that samples 1th no ascorbic 

acid added ranked t ·ourth four times and third t o t1:r-es while 

samplea with 100 and 200 mg./L. of ascorbic acid were scored 

firet or eeeond in -each lot .. Dut the variation i:n flavor of all 

samples we. ... very light,. If tb - flavor rat.1ngs of the butter !'or 

eaeb of the .tour concen.tr-ations of corbie acid used 1n the 

croam wer-e add<.,d together, regar41&sa of the amount of salt added. 

-to the cream- the foll wing totals are obtained: O mg./L. 22, 

50 mg .. /L . 18, 100 mg.fL. q ,_ and 200 mg.L. ll. This indicate 

that a.sc1o~bi·e ao1d might have a slight 1n1'1U0t1ce 1n m1n.1m1.z1ng 

the development of ~ st le or storage flavor in salted cream. 

2 . Add!ti,on of vels of Ascoi-b1.o Acid :P:,,om 200 ms• per 
r.tt•r to aoo mg. per L1tw, .• 

Sine the results Sbo\m in sectt.on one, 1n. tm1eh the aecor• 

blc ae1d levels added to salted cr&attt l'Gllged f~om SO mg-./L. to 

200 mg. /L .. ere e:nly sli-ghtly e1gn1fieant _. it wa.a thought that 

perhap.s high.er coneentr~tiona of e. eorb.tc aeld might prov. more 

effective fel:' preventing tbo development of' stale~ torage 

.flavor. 

u ed with h1gn·r lev~ls of asoorb1c added. In this second :ter1$ · 

the cro 

ex .. pt that too .salt concentX"at1ons war& 10% and 14% and the 

levela or . .scorb1e ac d added w ~ eoo lB•• 400 ms-., 600 mg .... and 

aoo mg. per 1iter. 

Ten l50 S• sample o.f each alt (1oncf)ntrat1on wer prep red,

the indie ted lev~l.s oi' .:,corb!c oid added and the s lee 
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stored t bout ao° F . amples er pasteurized and ch rned 

after holding five days and after holding seven days . 

The 1nf'lu nee of r latively high 1 vels of ascorbic acid 1n 

salted cream on the rlnvora of butt r churned from th cream held 

at rc..o temperature {ao° F .• ) for five and seven days is shown 1n 

'!'able 'I . 

o s1gnif1e nt results are evident 1n samples that were 

churne after five ys storage because of a trong med1c1nal 

flavor that was probably due to high chlorin content of the 

ater used to ash th buc t r sa ples . The strong medicinal 

flavor, that resembl d 1odoform, tended to 

that might h v been present . 

ak any other flavor 

fter even days , the ple 1th 10 lt and no a corbic 

acid dded had ve slight cooked flavo such s that observed 

in pasteurized erea . The sample With 10% alt nnd 200 g . /L . or 
added ascorbic acid d a mored finite cooked flavo~ . Sample 

w1th 10% alt and 600 to 800 mg. / L. of added scorbic acid h d a 

distinct cook fl vor that ould have~ sked any other flavor 

which might ve been pre ent in th s ple . 

~he sample with 14% alt nd no a oorb c C,1 d d e• 

veloped a strong storag or atnlc flavor . ( 

0 ample th % 
salt and 200 mg. jL. or dded a oorbic c1d dev loped a light 

stal nes and a slight eooked · avor a noted. Sam la 111th 

14% alt and 400 to 800 ./ . of dd d ascorbic acid 11 de-

veloped cooked flavor of varyin intensity and the a pl e 1th 

600 mg .• /L . wa. noted for l eking fro hno ~ long 1th the cook d 

fl vor . 
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Table 7 

. LS 0" DDED ASCORB IC ACID 
Qi STALE LAVOR I S LTED CREA 

STO 'l'URE (ao0 . ) on }1 IVE AJ D SEVE DYS 

Sample Days 
o . Held • vor Crit1c1s 

15 5 10 0 ed1e1nal 
15B 5 10 200 ed1c1ne.l 
15C 5 10 400 d1c1 1 
15D 6 10 600 d1c1nal 
16 5 10 800 ed1cinal 
25A 5 14 o ed1c1nal 
25D 5 14 200 edic1nal 
25C 5 14 400 edicinal 
25D 5 14 600 ed1einal 
25E 5 14 800 edicinal 
17A 7 10 0 Very Slight Cooked 
178 7 10 200 Slight Cooked 
17C 7 10 400 Distinct Cooked 
l7D ? 10 600 Di tinct Cooked 
l7E 7 10 800 Di tinct Cooked 
27 7 14 0 trong Stale 
27 7 14 200 l . St l Sl . Cooed 
270 7 14 400 Distinct Cooked 
27D 7 14 600 Cooked Lack reshn s 
27E. 7 14 800 Cooked 
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The data in 'l'able 7 indicate that if relatively high levels 

of ascorbic acid are added to salted cream a distinct cooked 

flavor wil be pr oduced upon pasteurization . is cooked flavor 

was not due to over- heating because the temperature as closely 

regulated during the pasteurization process. 

The addition of extremely high levels of ascorbic acid 

apparently had no great influence on the development of storage 

or stale flavor 1n butter made from salted crean1 that had been 

held for five days and for seven days before churning. lowever 

the medicinal flavor in the five day samples and the cooked fla

vor in the seven day sample was strong enough to ma k any other 

flavor that might have been present. 
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E. The Effect of Added Salt and or Storage Temperature on 
the Development of · 'ater-Insoluble F tty c1d in Crea 

Rec ntly the Federal Food and Drug Administration a ounced 

that a ne criterion, the water-insoluble fatty acid content 

{hereaft r abbreviated as ), would be used 1n dd1tlon to the 

methods already in use for determining tho qu lity of ere and 

butter that is shipped inter-state .. 1le no standards have 

been published tor the maximum limit of IA content for legal 

butt r, it is curr ntly generally accepted to be 400 mg. er 

10 g . fat . 

The successful us of dded salt 1n eh eking the deterior

ation of cream~ as ro~orted in section C or this work, ugge t d 

the possibility or the use of alt £or inhibiting the development 

of IA in croam •. ccordingly sampla of aalted d of uns lted 

cream r held for various p r1ode at different const nt tam• 

peratures and the . IA contents determined. 

o thi study thirty gallons of milk were obtained from 

co ere1al creamery and separated. 1'he cream was divided into 

lots and alt was adde to one lot to g1 ea cone ntrat1on of 10 

in the serum • .!!;a.ch of these lot was divided into sixteen -

pl s of 250 g. each, which ere weighed into one pint r 1t j r 

,,1th screw tops. 

Four samples each of the alted and unsalted cream w re in-

cubated at the following temper tures: 40°. 60°, ao0 , a 

An additional sample was ed1at ly pa teurized, churned, and 

the butter stored t o0 to -10° F . to s re a a control. 

• 

At the end of one, three, five, and sev n days of incubation. 

at the four temp ratures given above, one sample of eac or the 
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salted and of the un alted cream was removed and th acidity 

titrated. The samples were then pasteurized (without Neutral

ization)~ churned and the butter samples stored at o0 to -10° F . 

WIA determ1nations were made on the samples of butter accord

ing to the method given by Hillig (7) . 

The effect of added salt on the development of IA in cream 

stored at 40° to 100° F. for periods ranging from one to sev n 

days is shown 1n Table 8 and graphically illustrated in Chart 3. 

1 . Unsalted Cream 

a . Cream Held at 40° F . 

The VIA content of unsalted cream held at 40° F . 1n

creased rather slowl y and at the end or five days was 212 mg. 

which 1s well below the 400 mg. lev l . However after seven 

day the er am contained 565 mg. or IA which 1s above the 

400 mg . level . 

.. Cream lield at 60° F • 

The IA content of unsalted or am held at 60° i . a par-

ently 1ncr ased slower and less extensively than cream held 

at 40° P . . Jlowever after seven days th IA content had in

creased to 528 mg. which 1 above the 400 mg. level . This 

lower rate may have been due to ore acid development in 

the samples held at 60° F., than at 40° F •• 

c . Cream Held at ao0 • 
The IA content of unsalted cream held at ao° F. in

creased much more rapidly and extensively th nit did in 

the cream held at 40° or at 60° F •• After three days 1t s 

230 mg. but after five days it was 468 mg. which 1s just 
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Table 8 

EFFECT OF ADDED SALT AND OF STORAGE TEMPERATlJRE ON TIIE DEVEIJJPMENT OF WATER-INSOLUBLE FATTY ACIDS IN CREAM 

] 
Holdinr:r 'l'emnA,..at,1,..A!'I ... 

1.no F. 60° F. ~no ., . ,nno Ti' . 

Days Percen1 Flavor Cream mg. WIA per Flavor Cream mg . WIA per Flavor Cream ~ · WIA per Flavor Cream ~ · WIA per 
1 Held Salt Criticism Acidity 100 grams fat Criticism Acidity 100 grams fat Criticism Acidity O grffil'l.s fat Criticism Acidity 1 0 grams f·t 

.. ..... 

1 0 No Criticism 0.29 172 Clean Sour 0.45 141 Clean Sour 0. 56 134 Clean Sour 0.50 151 
I 

Sour 

3 0 Slight Sour o.~6 148 Clean Sour 0. 50 125 Clean Sour 0. 56 230 Sl. Yeasty o. 50 546 

Sl. Rancid Rancid High Acid 

5 0 Clean Sour 0.41 212 Sour 0.54 18 . High Acid 0. 50 468 Sl. Fruity 0. 54 1061 

Sour Sour Cheesy&Rancid Fruity and 

7 0 Sl. Rancid 0.42 565 Sl. Cheesy 0.57 528 High Acid o. 68 1539 Cheesy 0.60 2230 

1 10 No Criticism 0.10 146 No Criticism 0.13 121 No Criticism 0.13 144 No Criticism 0.13 124 

3 10 No Criticism 0.12 167 No Cri ticisIIJ 0.13 153 No Criticism 0.15 152 No GriticiSill 0.16 172 

5 10 No Critic ism 0.12 180 No Criticism 0.13 135 No Criticism 0.16 342 Sl. Musty 0 . 21 255 

Sl. Rancid Cheesy 

7 10 No Criticism 0. 12 224 No Criticisn: 0. 1'3 173 Sl . Chees:v 0. 2'5 '520 Sl. Mnc:tv 0. 26 667 -
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a o e the 400 • level dafter vend y torage 1t had 

incr ased to 1539 g . which 1 t four t!J&es th 400 

le el. 

• H ld t 100° ll • 

IA cont nt of uns lte er h l at l o0 • in-

erased very rapidly d ext n iv ly. Th re wa 11tt 1 ... 

cr-eas 1n IA cont nt rter Olding or one d y t- 100° r.,, 
bu by th th dd it d inero ed to 546 • wb.leh x-

e ded tb 400 • le 1 • ft r 5 ys s ge th ere 

hdd lop d 1061 mg. ·a nd after ev n days 223-0 mg. 

whlch xce d th 00 • 1 v l four and one-h lt tim • 
ih dat on u a t h 1 at v r1ou t 

p rntures 1ndic t tha the d velop nt ot IA 1s low at 

0 to 60'° F . anu di not e h 00 • level until 

tr ~olding or seen ays . . t 80 and 100° • t IA 

de~ lo d r 1 ly 

le 1 ar er holdi 

ay t 100° F . 

ti 

e e ta 1 ic 

lo tan f'1 days 

xt ns1v ly and exceeded the 400 mg. 

0 y , t SO ». and after o ly t 

tuns led er l c ot be ld 

t 40° a ., hree d ya at ao0 

only o d.a.y · t 100° • b tore churni " 1£ the co -

te t th bu t r 1 o b b lo t 00 :,• l V 1. 

2 . ..... lt· Cr 

• Cream • 

• 

· IA eon nt of' l ed er ld t 40° ' • iner ad 

ery lowl nd to ueb n t t th t att r end y lt 

only 224 • 1ch ll b low th 40C • lev 1. 

. " 
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b. · Cream held at 60° l'. 

The content of salted cream held at 60° F . apparent-

ly increased slower and less extensively than ere held at 

40° F . After seven days storage the IA content sonly 

173 m . which ls ell b elo the 400 mg . level. 

c. Cream Held at ao° F . 

The WIA content of salted cream held at ao° F. increased 

rather slowly at f1rst, however after holding seven days 1t 

was 520 which is above the 400 mg. level. 

d. Cream Held at 100° F. 

The IA content of salted cream held at 100° F. in

creased slowly at first~ but after holding seven days 1t was 

667 mg. which 1s above the 400 mg. level. 

The data on salted cream samples held at various tem• 

peratures indicate th.at t he development ot IA is much slow

er and less extens1v than that 1n unsalted cream. and not 

until after seven days holding at ao0 and 100° F . did it 

exceed the 400 mg. level. 

data indicates that salted cream may be held at 40° 

and so° F. · tor seven day and tor five day.s at 80° and 100° 

without developing WIA above the 400 mg. lev 1. 

• 
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DISCUSS IO 

A study was ms.de on methods or obtaining high fat cream which 

included: adjustment of the cream screw, multiple separation. 

and reduced inflow of m11k to the separator. On the basis of 

rapidity of separation, practicability, and fat lossos. the re

sults indicate that reseparation was the best method studied in 

this experiment . At present there ls an up er limit, on some sep

arators, to which the fat cont nt of cream can be regulated for 

efficient separation. If fa.rm separators could be constructed to 

efficiently produce high fat cream in one operation, the sep

aration of high tat cream would be greatlr simplified. 

According to the data there as very little variation in the 

fat tests obtained by the new 1nnesota mod1f1ca.t1on ,of the Bab

cock test* and those obtained by the ojonnier or the calculated 

Babcock methods on salted cream. No HCl gas as given off and 

the fat columns were uniform, clear, distinct, and easy to read . 

The reagent for this new 1nnesota method, unlike sulphurlc acid, 

does not especially attack the skin or clothing# does not corrode 

the plumbing if poured down the drain., and the test bottles are 

cleaned by a single rinsing with hot water since the reagent acts 

as a cleaning solution. 

A concentration of 10% or more salt (tiaCl} in the serum of 

cream apparently completely inhibits bacterial deterioration. 

However a stale or storage flavor was predominant in the samples 

made f om cream with 12% and 14% added salt, but it was thought 

* See Appendix 
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that th1a flavor was the result of chemical rather than bacterial 

action. 

everal changes 1n the :marketing proce s ror cream will be 

necessary 1f salted erea.m 1s to be used on a connmrci l basis. 

Since the salt contained in the cream would probably attack the 

metal can, thereby hortening th life or the can and e.lso po s1• 

bly 1m arting an o.ff-flavor tot & cream, some other type con

tainer, such as the s1ngle erv1c ice cream container, might b 

satisfactory. With a eontainor oft e single service type the 

cream producer could aeleet the a1z6 container to best aui t his 

needs. e reduced volume or high fat cream would limin te the 

need of a bulky can for many mall cream producers ruid there ould 

be no can ashing problem bee use the single service container 

could be emptied,. teamed• and discarded . 

The data 1nd1~ate that if relatively high lev ls of ascor ic 

acid are added to saltod cream a distinct cooked flavor will b 

produced upon pasteurization. Thi cooked flav or was not due to 

over-hating b ea.use th temperature was closely regulated during 

the pasteuri ,ation process and all samples 1n each erie were 

pat urized, side by side. in the s ~e wat r bath at the rune time. 

Ascorbic acid 1 a r ducing compound, therefore addition of rela

tively high le el or ascorbic acid forms a reducing system in 

ere m and ppaI'ently th heat labile sulphides formed i n the cream 

at pas eurization t mperature a r c not oxidized a 1n ordinary 

er and th refore accumulate i n cone ntr tions that produce the 

cooked fl vor . 

The data on salt d cream amples held at variou temperature 

indicate that the d velopment of WIA 1s much lower and 1 s exten-
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aive than that 1n unsalted eres:m. Salted cream :may be held at 

40° e:nd 60° F. for seven days and tor five days at ao0 and 100° F. 

without developing WIA above the 400 mg. level which is currently 

being generally accepted as the maximum limit for legal cream 

and butter, although th re has boen no official publieat1on of a 

legal limit. 

The data indicate that unsalted cream could not be held long

er than five daya at 40° and 60° F., three days at 00° P • ., and 

only one day at 100° F. before churning 1!' the WIA content ot the 

butter 1s to be belo the 400 mg. level. 

Much cream produced in Ql,.,.clahoma during the summer months 1s 

held at temperatures 0£ 80° to 100° F. and from the data 1t is 

apparent th.at this cream will .exceed the 400 :mg. level in less 

than three days unless salt 1s added or some other method of 

preservation ls used . 

The development of wa ls .apparently due to a breakdown. of 

the fat because it occurs in ere.am that apparently has no bae

ter1al deter1.orat1on. Thia suggests that the stale flavor pro

duced in cream with no apparent bacterial action may also be due 

to a breakdown in the fat. 
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CO CLUSIO S 

1 . High tat cream may be obtained by reseparation of the 

er am with the separators now 1n use on many farms with little 

loss 1n efficiency and with little additional time than that re

quired for single separation. 

2. The new 1nnesota modification of the Babcock teat* 1a 

satisfactory for testing salted cream tor fat .• 

3 . A concentration or 10% salt ( aCl) in the serum of high 

fat cream apparently completely 1nb1b1ts bacterial deterioration 

1n the cream stored at about 80° • for seven days . 

4 . The additions or various levels of ascorbic acid to cream 

apparently has little effect on preventing the development 0£ stale 

flavor in salted cream. 

5. Tho development of water- insoluble fatty acids ln cream 

with 10 salt 1n the serum 1s slower and much less extensive than 

1n uns.alted cream from the same lot-. 

ee Appendix 
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APPENDIX 

1l1he new· M.im1eaota method ia a modi:tioa t ion of the Babeook 

test. ihe secret formula.for the reagent uaed 1n this test was 

dev&lopeti at the University ot' i1inneaota and is licensed to and 

iloltily distributed by the Kimble Glass Company of Ph1ladelph1e.,. 

Pennsylvania. 
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