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Introduction

Deterioration of cream due Lo microbiologlicsl causes ia a
problem that concerns the whole bubier industry, Hub the problem
is more aculte In the socuthern states, which Includes Jklahoumos
Butter maede In Oklehowma generalily grades lower on the mariet than
does bubter Irom the northern states because of the deteriorsbion
cf the cream before it reaches the bubter plani.

In gereral, cresm production in Oklshoma ls seenndary to
other enternriscs on bthe farm and Tecilibies Lor cooling oroary,

such g4 mechanical refrigeratlon, are nob gencrelly aveilable.

f""‘.

rengrally higher tempervatures preveil in the zouthern states than
in the northern states and the ground weter bLemperasbure in Uikla-
homa ranges from 809 Lo 76° o which makes it less useful for
gooling erean Ghan is the case 1o northern sitates whearve the tene
perature of Lhe ground waber is considerabily lowere

If & method of preservation of crean could be perfecied, o

bhigher farm income to ecrean producers in Oklahove would De 20g-

23

sible Trom the sale of higher grade cresm, and It would lescon
the poesslbliliity of sroducing i1ilepel butter asceording to current
regulations of the Federal Yood and frup Adniunistratione

the fact that salbt hes been Ffound useful in inproving ihe

o

keepling yuellily of a murbeyr of foods, including bubter znd checse

atbs the possibllity of ibs nse on the presservation of cresm

on the ferwme The faet that sall is dissolved only in the seruw

cv8 that the production and mmriebing of high {at

ot

=

crea might De proctical beczuse the welght of the ereas marketed

would be Paﬁum@d, wmore skim milk would be lefd on the farm for



and less 8sll woudd e reguired for the nreservi
of the cresw than would be Lie case with lower Tal crean.
pigh fuv salted cream might hnave another practical ﬁse in
tite conbliauous vubier maklng process that is now belng studied on

4 comserelisl basis heecause one of the first steps involved in

this ozerablon ls the separablon of cream to a hizgk fabt contents

BE
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The preservative effect ol sall in bubter has buoen sbserved

for many yearse in 1919, Jashbuen and Dahlberg (22) found Shab

under ordinary conditliouns the increase iun kesplng quallity of

sets the deterioration caused by the salt itselfl.

Snitzer and Parflitt {18) tabulated selt concentrations and
their relationshiy to the growth of microorgasismeg in bHubter.
They found that salt Inhibited the growbth of bacteria since thg
number of butters showing increases In bacberisl prowth during
storage decreased as the salt concentrations In the brine
inereasede.

tacy {12) observed thab there is n marked difference iu
growth of baeteris in salbted zand unsalted bubtters. s found thab
70 to S0 perceunt of the unsalied samples examined incressed In
count during storege while 80 to 75 percent of the salled saaplies
gecreased in count. e also observed thal the more highly salted
samples sﬁewed no greater tendency Lo decresnse In bacterisl counk
than those of lower salt contents This may be explulned vy the
foet that the mejority of organiswms which are checked by malt are
Inhibited even by relatlively suall amounis of it

Fillians {1} of the Ve o Jepartment of Azriculiure oblained
a natent in 1832 on s process for pregerving eresw wilth salb snd
dodicated it bto the free use of the American osooles :iig process
involved the addition of 7. salt, which would kecp the cresa
I'resh for seven days ab roow Lempersbture, In his petent he

atated that the objectives of his process were to Inhivit growih



of bacterie, to inhiblt the development of uifeflavors, Lo vake

nossible the gstorsge of sweol coresgm without relfrviperabtlon, and

male savings in transsorteiion vosts by the reducticn in o

of e¢resn collectionss ihis salibed gould be used fox

marufacturs of swest cresr

i

nged as g substitube For sweet mupiwel Croaine
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Thomoson and Naey (2
crepr: and the crosm stored for 1¢ dage athOO e or lower was
effoctive in retarding bacberisl growth and aeld developmants.
Staleness was the only off=flavor found Lo he produced. n the
same exneriment conbrol lots, o which ne salt hal been added,
develoned severcl off«fluvors and became unlawful cream bhelore

the

sporled Lhat oxidizing bacterla,

belleved %o he regponaiils for cheesy and rencld flsvors, were
alzost comsletely inkibibed in eorecw whish conieined 70 selt zad
which was stored for eight devs at 609 ¥, to 77° ¥, ubter was
monufactured from thls selted cresy aller elphl days of siorarce
at 60° Fao to 779 Pe oud 1% war scoved superlor Lo %miéer sede
fror unsalted eresym whleh was stor&@ Por sight days at 50° ¥,

Caulfield, Melson, and lartir {4} workin

found that the emount of asalt which

freshness In ecresm iz determined by

storages “hey found that the salt rust be added to the fresh

ok

crearn at gseparation 1If it 1 bto be effeck: £
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&
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i
tize of separation they found thet 107 gpli on a seraw besis was
T

satisfectory. £lso they found thet further detzricration of



cream which had becn held thres Cays at 70° ¥. could not be
ehocked by the addition of evan 13% sulba

Tnpublished data obbalnsd al the Uilahoms dgriculiural
Hxperiment Station (13) or the use of salt in preserving cvesnm
indicated thalt a storaspe or sitale flavor developed in creswm thab
had a high salt contents Uhls storage or stals {lsvor somewnat
resewbled the flavor commonly referred to as oxldizede. Zrown
and Thurston (2) cite many refersicer in their review of oxidized
flavors in milk and milk »sroductz and thelr causes. Lesder and
Herreid (11) concluded that ascorbic acid was an Ilmportant factor
in the development of oxldlized flevor bLecause the disappearance
of the smscorbic acid seemsd Lo be assoclated with the development
of the oxidized flaver. WUelnstein, Toewenstelin and Glson (23)
propogsed g method for adding sszeordie acld to milk to prevent the
development of oxidized flavor. This sugpests the use of ascorbice
acid in prevenblng storage flavor from developing in salled creame

faulfleld, Xelaon, and Fartin (4) found thabt the Zabeoek
test for fat in asalted cresm was usablsfactory because of the
foaming action caused by the reacblon of HpSC; and Yatlas Uhen
the acid was added BU1 gaa was given off and often Lhe sample
foamed oubt the top of the test botiles Also a grayishebrown
dopoglt was sometires formed at the base of the Tfebt column making
the readings inocourates. They proposed o modifled method of the
Babeock tost that reguires several intervals of walbting between
sddltions of acld.

Fangen and Snyder (8} found that 1t 1s extremely dangerous

o test salbted creswm for fat with the conventional Eabeock method
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because the sulphuric scld reacts wilth the zalt to produce HCL
gas which is an irritant thalt sels on the upper respirvatory
trackts They stated that 10 ppwm LCL 1s the maxirmum concentrabion
aliowable for prolonzed exposure, 5C ppm i=z tha maximum concentproe
tion allowable for ome-half to one hour exposurc snd 1,000 Lo
2,000 pom is danrerous for even s short exposurce “The amount of
01 gas given off from a single fat test on cream with & ealt
concentratlion of 10- is 12.2 ppm in a space of 1,000 cubie Teot
which is above the ﬁéxim m allowable for prolonged sXposurés

Sets of 12 to 24 samples 1n any of the concentrstions tested
released #C1 pgas above the maxisum alloweble for even short axw
nosure. whe slow rate of diffuslion causes high concentrations of

ges in the lmwmediste vieinlty of the operatore They su

the use of a vent fan In g1l laboratoriss when using thi

A nuvber of modiflestions of the Zabooek ezl have been

recomvended for varlous dalyry products, partieunlarly ice cream.

Gome of these tests are: the Pennsylvania method (20}, the
Nebraska method (5), the California method (10), the Illinois op
Garrett=Uverman method {(14), the Jinnesots method {18), and the
zlacisl aceticesulphuric acid method (9)s o refersnce could be
found of any of these tests having Leen used on salited creame

#111ig (7)) working with unselted croam, did considerable
worl: on the »rosressive deconmnosition of the creams. He cobserved
the relationshipn of temperature and length of the storage »erilod
unon the rabte of detericration. He found that the bubiere

fat may break down and form wabereinsoluble fatty aclds (horee

after abbreviated as UIA) vahlch in some cases are found in



guantitles far in excess of those normaliy prezent in swest

i

creams he mesn molecular weight of the WIA so separated ine

%

dicates that they consist principelly of oleie aﬁﬁ nalmitic aclds
nroduced by the partial biological hydrolysls of nilk fat.

#1111z (8) proposed a method of snalysls for all the Wia
found in butter end cream, including thoze that occur in the forn
of & salts This i3 g rather long test involving speclsal tech=
nigues and apparatus not found In ordinary comsercisl butier

plantse



HETHODS
A« Separation of High lab G?@&ﬁb

Yen gallons ol milic were obtalned irom the wilking herd st
Cklahoma A & i College or from & locsl cheese plant for the
separation of high fabt creams. 4 spall electrically driven sep-
arator of spproximately 300 pounds ver hour capaclby was used iun
this experiment. The milk was forewarmed to 95° ¥. and poured
into the separator supnly tank. when the separabor reached maxe
inum speed, the willk inflow valve was opened fully. when the
millk haed been sepsraled the oream was poured back into the tank
and reseparabteds. Anproxliately two quarts of skim mllk wers roe
moved from the creams This skim milk was esught la = gooarate
container and was used to flush the hoavy cresm from the
geparator.

Ba  Galeulation of the Amount of Salb to Add

he cresm used in this experiment was tested by the Dabeock

methote Sho amount of salt to add was culeulsbed by multiplying
thie welght of the cream by the dercent serum to determine the

weloht of the serum. The welpght of the serum was nmultinlisd by

n

the vercent salt desired in the zerun to get the welpght of sslt

nocessary to add o the creane
s Uotermination of (rean Acldity
& nine pram sample of cream was welghed Inte s white custard
cupe An eqguel amount of hot distilled water wawg adled to the
sarple and mixed thoroughly by stirring with a glass rode “hree
to five drops of 1% phenolphthalien were sdded, and the sample

was titrated to o permanent pink color with N/10 HalH from a



Kirble mutomatic acldity testere The results were expressed as
percent lactlce aeld.
De Pastenrization and Coollng of Uresm Sorples

‘“he cream samples, conbolned in sight cunce glase saowple
jars, fitted with sluminum screw ceps, were pasteurized by ime
nersing the sample jarg in a wnter halh to 2 depth whgr@ the
water in bthe babth was above the level of Lhe cream in the Jarz.
ﬁhe weter balh wes equlipped with a stear: ¢oll, a cold weter live,
and an overilow plpce. “he water war he

until the temperature of the cresm in the

Cold water wag then adced wunbtil the weter
of 145° P,. This temperature was maintoined for 30 wminutes. The
samples were stirred {requently during vasteurlizetion o inaurve

even heating snd to prevent oiling offe After 30 minutes at the

7

pasteurization temperature, the cream samples were cooled Lo

o

70°% =« 80° F. by running cold water into the bath. The samplies
wore stirred freqguently and were Yent in this flowing water ahout
ten minutsess LThsy were then tempered to 50° ¥ by placing in a
cold water bath for about 4 hourse
Ee Churning Procedure

The tempored cream semples were churned by the following
procedure: the creawm gample wng poured lnto a2 malt mixer ahd
whipped at high oneed until all the cream wag thorouchly whinped,
then just enough cold water was added to keep the sample agltat=
ing freelys This agitation wes continued until ﬁuttar granules
the size of wheat graing were formeds <he cup was then removed

from the mixer and the buitiermilk drsined. Iced water was added



10
to cover the butter granules and the mlxture was bthen agitated
for about 30 seconds. YWie water was dralned and the butter
sample wrapped in wel parchment and squeezed with the handa to
force out the excens wabere. The sample was then wranned in dry

parchment and stored at 40° F. or lowers
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EXPERIMENTAL

As Separstion of High Fat Creanm

One might assume that the {irst étep in the wmarketing of
high fabt salted cream would be a practical and efficient method
of producing high faﬁ cream wlth the small separsators now in use
on many farms. With this idesa in nind, methods for separation
- of high fat cream were investigated,

In a few preliminary trials it was found that by adjusting
the cresm screw the fat content of the creaﬁ could be Increased
conaiderably but above & certalin limit the fat cénteat of the
akim milk increased to the extent that this method appeared ime
practicale

1. The Influence of Successive Separations on the Fat
Content of Cream and of Skilam Eilke.

Adnother method that lnvolved successive separation of croesm
was investigated. In this experizent a smell electrically driven
geparator with a capaelty of approximately 300 pounds per nour
was useds ror this study five gallons of whole milk wers prew~
heated to 95° F.o amd ﬁﬁeﬂ poured intc the separabor supply tanks
Uhen the separator resched maximum speed the milk inflow valve
wes opened fullys After all the milk had been separated, aboutb
one quart of the skim milk waé usgad to flesh the separatore Cani-
ples were taken foy Tat tests of both the crezm and The skim milka
The cream was then poured back into the supnly tank of the sep-
arstor and reseperatede. Approximately one quart of szkim was ree
moved from the ecream. Lihis skim milk was cought in e conbainer
and was used to flush the heavy cream from the separators ‘ihe

skiz milk obtalned by the first and second separations were



mixed and samples were taken for fat tests of the mixed skim
milk and of the creani.

the cream.obﬁaiﬂeﬁ by the second separatlon was returned to
the separstor supply tank and was agaln reseparated. The small
amount of skis that was removed from the cream was used to flush
the heavy creaw [rom tine geparator. 1his akis was then mixed
with the skils milk from the first and Secbnd senarations. San=
nles were then teken for fat tests of the creanw and of the mixed
slkinm milke 'at tests were made on the cream and on the skim millk
samples by the Babeock methode

The ianfluence of successive separations oan the fat copntent
of erean and on the skin milk is shown in table 1.

ihe average fat tests of the cream and skim milk obtained by
the methods of separation used in this study were: single sep-
aration, cream 43. %, skim milk «027%; second séparatian, crean
61.9%, skizm mlll «035%; third separation, cream $B.2, skim milk
« 10w

‘he second separation procedure gfnduce& crean with.fat tosts
that averaged 18.3% higher than the cresu obtalned by single sega
aration. 7The sklm milk test everaged .COSL higher after the skim
wmilk of this aec@ndvﬁeparati@n"was mixed with the skisx milk obe-
tained from the first separations

The triple separatlon procedure produced crsaw with st tests
that averagéd,24'6% higher than the crear obialned by sinzle sep~
aration and 6.3% higher than the ¢ream obtained by the second
geparations The tesﬁ on the mixed skim millk, obtained by the

first, second, and third separatlions was .073% higher than the
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skim milk obtained by the first separation and .065% higher than
the mixed skim of the first and second separations.

Trials 12, 18, and 19 show very high fat tests for the skim
milk on both the single and double separatione The data also
shows high fat tests on the cream from the single separation
on these same trials which indicates that as the fat content of
cream is increased, by adjusting the cream screw, above a certain
1limit the separation becomes inefficlient because of the increase
in amount of fat lost in the skinm milk.

According to the data presented, triple separation of cream
is not a practical procedure for obtalning high fat cresm because
of the high fat losses in the skim milks Also the fat content of
the cream obtained by triple separation is not appreciably in-
creased over the fat content of the cream obtained by double sep-
aration. The double separation procedure produced high fat cream
with only a slight increase in the fat content of the skim milk as
compared with the fat content of the skim milk of the first sep-~
aration. This double separation procedure appears to be the most
practical and efficlent method studied for the production of high
fat cream.

2. The Influence of Reduced Milk Inflow to the Separator
upon the Fat Content of Cream and of Skim Milk.

In another series the rate of inflow of milk to the separator
was reduced and the effect of this reduction on the fat content of
the cream and skim milk obtained was observed.

For this experiment ten gallons of milk were forewarmed to
95° F., and divided into two lotses One lot was separated with the
milk inflow valve opened fully. Fat tests were made on the cream
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and on the skim milk by the Babcock method« The second lot was
separated with the milk Inflow valve reduced to one-half. Fat
tests were made on the cream and on the skim milk by the Dabecock
methode

The influence of reduced milk inflow to the separator upon
the fat content of the cream and of the skim milk is shown in
table 2.

The data indicate that if the milk inflow to the separator
1s reduced gno-hilftthn fat content of the cream is increased.
On ten trials, with the Inflow valve opened fully, the cream ob-
tained averaged 40.3% fat and the skir contained .022%« The
aversge fat test on ten samples obtained with the milk inflow re-
duced one-half was 53.2% for cream and .032% for the skim milk.
This data shows the fat content of cream increased 12.9% by re-
dueing the milk inflow one~halfs The test on the skim milk ine .
creased only «0l%.

On the basis of the amount of fat lost in the skim milk the
reduced inflow method appears efficient for the production of
high fat cream, but it is impractical because it requires consider-
ably more time for separation than does the double separation
method that is reported in Section 1 of this study.



Table 2

THE IRPLUENCE OF REDUCED KEILK INFLOW TO THE SEPARATOR UPON THE
FAT CONTENT OF THE CREAX AND OF THE SKIM MILK

Trial Full Inflow One~Half Inflow
Number Butterfat Test
Cream Skim Cream Skim
i % % ®
1 38 <02 45 «025
2 38 «03 46 «025
3 36 «02 59 «03
4 39 «02 69 «025
5 46 «032 56 «035
6 47 « 03 58 «07
7 42 <015 62 403
8 42 «02 87 «03
9 38 «02 4545 <025
10 37 «02 45 «087
AVERAGE 4043 «022 53.2 «032

[
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Be Determination of Fat in Salted Cream

Since several investigators have reported that the conven-
tional Babcock method is impractical for use on salted cream bee
cause of the inaccuracies that may result from a foaming action
caused by the evolution of HCl1l gas and because of the health
hazard involved, an effort was made to find s satisfactory method
for the determination of fat in salted cream. Several modifi-
cations of the Babcock method have been proposed for use on other
dairy productse These tests may be classified as acid or alka-
line type tests. In the acid type test the sulphuric acid 1s
diluted with some weak acid or other chemical to weaken the
strength of the sulphuric acid. In the alkaline type tests an
organic solvent or combination of organiec solvents iz used in
conjunction with alkaline reagents.

In a few preliminary trials in this study some of these
modified methods were usedes 7The original Babcock method was found
to be unsatisfactory for use on salted cream because of a foaming
action which was caused by the reaction of sulphuric acid on the
salt contained in the cream. This often cauased the sample to
boil, thus forcing some of the contents out of the test bottle.
The HC1 gas given off from the reaction of the sulphurie acid on
the salt was irritating to the eyes, nose, and throat and is
poisonous if inhaled 1n sufficlent quantitye.

A modified Babecock test (4) that involved the addition of
the HgS0, in several portions with an interval of walting between
each additlon was triede It was found to be more time consuming
than the conventional Babcock test because of the periods of
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waitings. 7This method eliminated inaccuracies due to foaming but
d1ld not reduce the amount of HCl gas produced. Also a curd-like
deposit was often formed &t the base of the fat column, making
sccurate readings lmpossible.

The Nebraska method (5), which uses sulphuric acid diluted
with ethyl alcohol, was found to be unsatisfactory because of a
foaming action caused by the evolution of HC1l gase The glaclal
aceticesulphuric acid method (9) was unsatisfactory for thie
same reasone

The California method (10) was unsatisfactory because when
the red reader was added it diffused throughout the fat columne
The diffusion added to the volume of the fat column Instead of
eliminating the menlacus and made accurate reading impossible.
This action 1s probably caused by the solvent properties of ethyl
and petroleum ethers which are used as part of the reagents in
this teste.

Several other tests appeared to give promising results and
were selected for further studye. These teats were: the old
Minnesota, the new linnesota, the Garrett-Overman, the Pennsyl=
vania, and the Mojonnier. In this study twenty-four tests were
made with each of the old Minnesota and the new linnesota methods.
Sixteen tests were made with each of the Garrett-Overman and
Pennsylvania methodse. Duplicate tests were made on the cream
with the ¥ojonnier methods

The calculated Babecock fat test was determined by testing a
known amount of unsalted cream by the Babcock methods Salt was

then added at the rate of 10% of the welght of the serum and the
sample stirred to obtain uniform distribution of the salts. The
weight of the salt was added to the weight of the cream and the
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total weight was divided Into the welght of the fat and the re=-
sult was multiplied by 100 to give the calculated Babcock teste.
This method of caleculation can best be expressed by the following

formula:

Welght of fat in cream X 100 = Calculated Eabcock test.
e of cream we of salt

The Babcock test on the unsalted cream in this particular

lot averaged 45.8% and the calculated Babcock test of this cream
after salting was 43.5%. The duplicates of the Mojonnler test on

the sslted cream averaged 43.15% which was 0.35% less than the
calculated Babcock teste

The fat tests obtained by the old Minnesote, the new Minne~
sota, the Garrett-Overman, and the Pennsylvania methods on a lot
of salted cream in comparison with the fat tests obtained by the
calculated Babcock and Mojonnier method are shown in table 3.

The data Indicates that the fat tests obtained by the old
(or Petrohl) Kinnesota method (15) on the same lot of salted cream
renges from 45% to 46.5% and were consistently higher than either
the calculated Babcock test or the Mojonnier test. The tests
varied from le5% to 3.0% higher than the calculated Babcock test

and averaged 2.38% higher. They varied from l.85f% to 3.35% highe
er than the lojonnier test and averaged 2.73% higher. There was
no boiling action and the fat columns were clear, uniform, dise
tinct, and easy to read. However the test 1s of little value
because 1t gives inaccurate readingse

The results in table 3 indicate that the new Minnesota method®
(15) on the same lot of salted cream gave tests that ranged from
43% to 44% and varied only slightly from either the calculated

# See Appendix



Table 3

FAT PERCENTAGES OBTAINED BY VARIOUS METHODS ON THE SAME LOT OF SALIED CREAM COMPARED WITH

THE CALCULATED BABCOCK AND THE MOJONNIER TESTS

Pennaylv
ar on irom
glcul=
Fat |ated Nojon=
Irial % ?a‘bcock nier
43 435415
1 45.0 Iog 1.86
2 44,7 1.2 1.58
3 44,5 1.0 135
4 45,0 1.5 1.85
S 44,5 1.0 1.36
6 44,5 1.0 1,36
7 4445 1.0 136
8 44.7 1.2 1.565
9 4442 07 1,086
10 4540 1.5 1.85
11 |4640 25 2486 4340 «0s5 [|=04156 46.0 2.5 24856 45.0 15 185
12 |4545 2.0 2438 4345 0 Qe35 484+5 540 335 4445 1.0 1439
13 |46.0 245 2485 4340 «0e5 |=0.18 45475 2425 | 280 44,5 1.0 138
14 |(46.5 340 503D 4340 «0e5 [=0615 4645 5«0 3436 44,7 1.2 1.56
15 (4645 340 Se 30 4340 «0sb [«0415 46.5 3.0 3436 44,5 1.0 135
16 [45.5 2.0 2350 43545 0 0435 4640 2¢5 2.85 4540 1.5 1.856
17 |46.0 265 2485 4340 «0eb [=0s15
18 |46.0 256 2485 43,0 «0s5 |=0s156
18 |46.0 2.5 285 43,0 ~0eb [«0elB
20 [(46.0 245 285 4340 «0eb |=0e15
21 [46.5 3.0 5435 43.0 «0sB [=0:15
22 |46.56 3.0 S5+35 4340 «0eB [=0s156
25 (4640 245 2485 4345 0 0635
24 |46.0 245 2480 43,0 «0aeb |=0,15
A'Bo+‘5o88-#2.33 +3eT78 A58 w08l [+0:13 [+46412| , 2462 [~24,97 44462 ~ 117 |+1458
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Babecock test or the Mojonnier test. The tests varied from 0.5%
less to 0.5% higher than the calculated Babecock test and aver-
aged 0.21% lesss. They varied from 0.15% less to 0.85% higher than
the i‘ojonnier test and averaged 0.35% higher. Of the 24 sam=
ples tested by this method 11 samples gave the same test as that
of the calculated Babcock test. There was no boiling and the fat
columns were clear, uniform, distinct, and easy to read. The
new Minnesota appears to be distinetly superior to the old Ninn-
esota because there was less variation from the calculated Babe
cock test and the Mojonnler tests. Further examination will show
that this, the new Minnesota method, appeared to be the best of
the four methods shown in thias table.

The results in table 3 indicate that the tests obtained by
the Illinois or OGarrett-Overman method (14) gave tests that
ranged from 45.75% to 47f% which were higher than either the cale
culated Babcock test or the Mojonnler test. The tests varied
from 2.25% higher to 345§ higher than the calculated Babecock
test and averaged 2.62% higher. They variled from 2.60% higher to
3.85% higher than the Mojonnler test and averaged 2.97% higher.
There was no bolling and the fat columns were falrly clear and
uniform, but there was a slight cloudiness at the base of the fat
column which made reading difficults This method was unsatise-
factory because the results obtalned were much higher than either
the calculated Babcock test or the Kojonnier methode

The tests obtained by the Pennsylvania method (20), as shown
in table 3, ranged from 44.2% to 45% and were consistently higher
than either the calculated Babeock test or the Mojonnier test.
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The tests varied from 0.7% to l.5% higher than the calculated
fat content and averaged 1.17% higher. They varied from 1.05%
higher to 1.8% higher than the Mojonnier test and averaged l.52%
higher. The fat columns were cloudy and difficult to read.
There was no boiling when the diluted sulphuric acild was added,
and apparently no HC1l gas was given off. This method was un-
satisfactory because the results were higher than the calculated
Babcock test or the Mojonnler test. Nore time 1s required for
this test than is required for elther of the Hinnesota methodse

Of the four methods used in this experiment, the results of
which are expressed in table 3, the new Minnesota method was
found to be the most satisfactory test for fat in salted creame
There was no bolling reaction and no harmful gas was given off.
Also the Hinnesota reagent, unlike sulphuric acid, 1s not harmful
to the skin or clothes. The fat columns were uniform, clear,
distinct, and easy to read and the results obtained by this
method varied the least from the calculated Babecock test and the
Mo jonnier method.
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Ce Effect of Added Salt on the Deterioration of High Fat

Cream

Since several investigators have reported that salt can be
used for improving the keeplng quality of cream and because the
continuous butter making processes now being studied on a commer-
cial basis will probably create a market for high fat cream, it
may be practical to produce, on the farms, high fat cream pre-
served with salts Since this particular problem has not been
studied, an experiment to determine the effect of salt on the
deterioration of high fat cream was undertakens

In this study five trials were made. In three of the trials
cheese milk was used as a source for high fat cream and In the
other two trials milk from the milking herd of Oklahoma A & M
College was useds. For each trial the high fat cream was obtalined
by double separation of twenty gallons of milke The cream was
divided into seven lots weighing 675 g« eaches One lot served as
a control and no salt was added. Salt was added to the other
lots to give concentrations in the serum of 4%, 6%, 8%, 10%, 12%,
and 14%. The samples were stirred frequently for a period of
about thirty minutes to insure uniform distribution of the salt.
Three 200 g« samples of cream from each lot were welghed into
eight ounce glass sample jars fitted with aluminum screw caps
and six samples of nine grams each were weighed into test tubes.
The test tubes were plugged with cottons All the samples were
then stored at room temperature (about B80° F,).

One nine gram sample was removed each day except Sunday and
the acidity determined by pouring the cream into a white custard
cup, rinsing the test tube with sbout 9 ml. of hot distilled
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water from a wash bottle and titrating the cream plus the rinse
ings with 8/10 NaOH, using three drops of 1% phenolphthlaien
as the indicator.

After three, five, and seven days storage at 80° F, one
sample of each of the seven lots, containing the various concen=-
trations of salt, was pasteurized, cooled, and churned.

The salt content in most of this cream was so high that 1t
was impossible to detect accurately the deterioration that might
have occurreds Accordingly it was necessary to churn the cream
and score the butters Nearly all the salt was removed in the
buttermilk and wash water, therefore the butter obtained was low
in salt content.

Several samples of the butter made from the salted cream
were tested for salt content and 1t was found that these samples
of butter generally contained 0.6% to 0.8f salt and no sample
tested contained as much as 1% salt. It should be noted that no
additional salt was added to the butter after churninge.

The influence of various concentrations of salt on the
development of aclidity and the deterloration of flavor in high
fat, raw cream held at room temperature (about 80° F.) for three,
five, and seven days is shown in table 4.

l. Rate and Extent of Acidity Development

The data show that the salt has a very pronounced effect on
the development of acldity and of flavor defects in high fat
cream. After seven days storage the average acldity increase
in the five trials was approximately 0.35% over the initial acid-
itye In the first three trials, in which cheese milk was used as



TABLE 4

THE INFLUENCE OF VARIOUS CONCENTRATIONS OF SALT ON THE DEVELOPMENT OF ACIDITY
AND THE DETERIORATION OF FLAVOR IN HIGH FAT CREAM HELD AT ROOM TEMPERATURE (80° F.)

TRIAL I
( i : Se Fresh Cream 37,5)

Percent| 1 Day | 2 Day 3 Day L Day 5 Day 6 Day 7 Day

NaCl | Acidity |Acidity |Aeidity [Score| Criticism |Acidity| Acidity %'Aciﬂty Aciditymﬁn%%{m_— '

Coarse ¥

0 315 +350 o435 35 |Malty Stale «420 «430 35 Malty Stale —— «450 34 |Cheesy 0ld Cream

4 | .35 | .25 | 2w | % |coarse 51, Ot1y[.300 | 320 | 36.5 Coarse — | im5 | 35.5|n1gn seta

6 «120 170 «205 37.5|Coarse S1.Stale|.240 «240 37 Coarse - 245 36~ |Stale Cream

8 .100 110 100 | 37.5(S1. Coarse <116 J60 | 37 81, Coarse - 160 | 36,5|Coarse

10 .080 «105 .100 37 |Sl1. Coerse .105 05 | 37 81, Coarse - 105 | 37 |Sl, Coarse

12 «100 +100 «100 37 |81, Storage .100 +100 37- Coarse - ..105 36~ |81, Oiliness
L 2070 2095 | .080 | 37 |s1, Storage  [,085 | .085 | 36 oily - | 4000 | 36,5 Coarse
. (Croan frop Choese M s Fresh Cream 37.5)

ercent| 1 Day | 2 Day 3 Day 6 Day 7 Day
| nec) | Aeidity| Aciditvacidity ] : Actdity hetditr| Actaity | oad — Gefitotan

0 «360 415 | w425 | 36 gi'af-:?" e 420 | o445 33-| Cheesy

b «205 o290 | 4345 3645/ Acid Coarse 375 «420 35-| Coarse Acid

6 +110 «190 | +260 37 |81, Coarse -— 270 | 36 |Coarse Aeid «270 «295 36 | Coarse Acid

8 <095 105 | 110 | 37.5Wo Criticism | = 150 | 36,5[S1, Coarse JA45 | .20 36| Coarse Acid

10 «105 «09 | ,100 38 |[NWo Criticism - .110 3‘?‘._5.Daterggmtion J115 «140 37 | 81. Storage

12 085 «100 «105 37.5| Ho Criticism -_— 105 3% ESI. Storage 115 ; «130 37 gi: 22:;:?
|14 2085 2200 | 200 | 374181, Storage = 2100 | 37 IS1, Storage | .000 | .00 37 | $l. Storage

3 A
I Bubter Flavor _ |
Criticism |
0 ¢ 345 «345 o415 36- |Coarse Acid 420 - 36~ |[Coarse Acid + 700 +760 34 |0ld Cream Malty

.200 +290 320 | 36.5|51, Stale 4330 — | 35.5|Stale Cream | 4345 «375 35 |Coarse Aeid
6 «130 .180 «200 364 (81, Coarse Acid 240 — 36 |Coarse Acid +255 « 265 36 |Stale Cream
10 110 120 .110 374 |No Critieism | ,120 -— 374 [Sl. Storage «130 J165 37 (81, Storage
12 110 +120 110 374 |No Critieism | 120 — 37 |81, Coarse »125 +130 37 [S1. Coarse

L34 o110 ,120 110 | 374 |No Critieism | ,120 Wl At J25 1 328 | 36.5\8torege |




Percen{ 1 Day [ 2 nﬁ‘m%m"% ." 7 Day
o | setaise) sotaary |pesasnslimm | Sritisian— _Mm_mumgmmmm T
0 a25 | a5 | =~ |37 [s1, hetd 280 | 360 |34 |Stale Cream | .250 | .305 | 32 [Stale Cheesy
4 .085 125 - 37 |81, Coarse 215 | 285 |36 (81, Malty o245 «250 34 |Stale Malty
6 .080 115 - 37.5 |Sl. Coarse 135 | J140 |37 (81, 0ld Cream | ,160 o155 37 |Aeldy
8 O | J15 | — |38 (81, Flat 125 | 128 |38 [Sl. Flat A30 | 135 37.5 [Goarse
10 «090 «105 - 38 No Criticism | .105 «105 38 (81, Flat «120 «120 38 |No Criticism
12 085 | .085 | — |38 |NocCrittetsm | .095 | ,200 |38 |S1. Coarse 105 | 4095 37,5 [S1. Storage
|14 00 | 00 | — |38 |s | 200 | 095 |37,5ls1, Coarse s | 205 | 37 Isi, storage |

TRIAL V
, e (GrTean from GndeA Milk, Test 53%; Acidity .08%;- Scoreon Butter from ngh C; Am 38) _m
|_NeCl | Acldity| Acidity ! Acldity
0 « 200 «305 «330 - 33 |Stale & Cheesy
4 «120 «220 « 275 — 35 |01d Cream «295 «270 35 |0ld Cream
6 o115 «120 »125 -_ 37 |81, Stale 175 «140 37 |[01d Cream
3 «105 120 +130 - 37.5|81. Storage «175 135 37 |81, Coarse
10 115 «125 115 No Criticism — 38- |81, Storage «140 +110 38 |No Criticism
12 «100 125 115 38 |No Criticism JA15 -_ 37 |81, Oiliness 145 «090 37.5|51. Stale
|1 | 305 | g% L o0 | 375 W20 | = | 37.5/coarse L0 | 000 | 37,5|c0arse Storage




a source for high fat cream, the acldity developed very rapldly
in the unsalted samples. In trial three a very rapld Increase
was noted towards the end of the seven day storage periode In
trials four and five, in which grade A milk was used as a source
of high fat cream, the acidity of the unsalted samples did

not increase as rapidly as did the acldity of the samples obe
tained from cheese mllke

The data shows that the cream with enough salt added to cone
tain 4% in the serum had slower and less extensive acld develop-
ment than the unsalted cream. However there was considerable
acld production, indicating considerable bacterial activity in
the cream.

When 6% salt was added, acid development was less than that
reported for the samples containing 4% salt.

In the sample that had 8% salt added there was relatively
little acid produced, but apparently some bacterial growth
occurred,

With the mddition of 10%, 12%, and 147 salt the production
of meldity was inhibited almost completely. The acid content
after seven days storage was only slightly above that of the
original creame

In all five trials the acldity development was slower and
less extensive in the cream obtained from grade A milk than it
was in the cream obtained from cheese milk.

S8ince the acidity In all five trials was not determined unie
formly, in that one day was omitted from each trial, no average
daily acldity could be calculated for all samples. The data on



27

acid development for the seven day samples is complete for all
five trials at all salt concentrations for the seven day storage
periode. 7These averages are presented in Chart 1l which graphically
illustrates very clearly that as the concentration of the salt in
the serum of the cream was increased, the amount of acld pro-
duced during holding for seven days at room temperature (about
80° F.) was decreasede

2. Rate and Extent of Flavor Deterioration

The data in Table 4 indicate that salt added to cream had a
definite inhlbitory effect on the development of flavor defects
during storage at 80° F, for seven days. The scores on the butter
made from the fresh unsalted cream in each trial ranged from 37
to 38 and averaged 37.6e

The unsalted samples of cream held at room temperature
deteriorated very rapldlye. After only three days storage the
cream would require neutralization before churning. Yhe samples
held five and seven days developed highly undesirable off-flavors.
The prinecipal off-flavors noted were cheesy, malty, old creanm,
and coarse.

The development of off-flavors was inhibited to some degree
in the cream with 4% or 6% salt concentrations in the serum. The
eriticisms moat apparent were coarse aclid, slight malty, and
slight old creame.

The additlion of 8% salt resulted in considerable inhibitory
effect on the deterioration of flavore Criticlsms most apparent
were slight stale, slight coarse, and slight flat, none of which

is conslidered to be a serious defect.
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The addition of 10%, 12%, and 14% salt apparently completely
stopped bacterial deterioration of flavore The samples made from
cream with 10% salt were often scored without flavor criticisms.
The criticisms otherwise noted were slight stale and slight
coarses A stale or storage flavor was predominant in the samples
made from cream with 12% and 147 added salt, but it was thought
that this flavor was the result of chemical rather than bacterilal
action.

A sunmmary of the scores of the butter churned from the salted
and unsalted cream after three, five, and seven days storage at
80° F. 1s presented in table 5.

The data indicate that after storage for three days there
was rapld deterioration In the unsalted cream and some deterior-
atiah occurred in the cream with 47 salt. Slight deterioration
occurred in the cream with €% salt in the serume There was very
1ittle deterioration in cream with 8% or more salt. The scores
on the unsalted cream {anged from 35 to 37 and averaged 35.8; on
the cream with 4% salt, from 36 to 37 and averaged 36.5; on the
cream with 6% salt, from 36 to 37.5 and averaged 37.l; and on the
cream with 8% or mare salt, from 37 to 38 and averaged 37.5.

The scores on the butter churned after five days storage
show that the deterioration continued at a rapld rate in the
unsalted cream and to slightly a slower rate in the cream with
4% and 6% salt. Some deterlaration iIn cream with 8% salt added
was evident after five days storage, while there was apparently
no microbiological deterioration in the cream with 10% or more

salt. The scores on the unsalted cream ranged from 33 to 36 and



Table 5

THE INFLUEKCE OF SALT ON THE DETERIORATION OF FLAVOR IN BUTTER
CHURNED FRONM SALTED CREAM HELD AT ROOM TEMPERATURE (ABOUT 80° F.)
(Average Score on Fresh Unsalted Samples 37.6)

Flavor Scores of Butter from Cream Held for Three Days

ia oncentrations
Number 0 4 8 8 10 12 14
1 35 38 37.5| 37.5 37 37 37-
2 36 3645 37 37.5 38 375 374
3 36 36.5| 36f 57~ 374 57 374
4 37 37 57.5| 38 38 38 38-
5 35 3645| 37.5| 37.5 384 38 37.5
| Average 5548 | 36.5| 37.1| 37.5 3746 375 373
Flavor Scores of Butter from C Held for Five Days
B e B iR e
Number 0 4 8 8 10 A2 14
1 35 3645, 37 37 37 37- 36
2 35 36 36 3645 37 374 37
3 36- 35.5| 36 36 374 37 37-
4 34- 36 37 38- 38 38- 3745
5 33 35 37 375 38- 37 575
Average 346 | 355.8| 86.6 | 37 374 372 37
Flavor Scores of Butter from Cream Held for Seven Days
ria ~ Salt Concentrations
Number 0 4 6 8 10 12 14
1 34 35.5| 36- 3645 37 36- 3645
2 33 35- 36 364 37 37 37
3 34 37 36 34 37 374 3645
4 32 34 37 375 38 375 37
5 35 35.5| 374 37 38 38- 375
| Average 336 | 35+4| 36.4 | 36.2 374 37.1 3649
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averaged 34.6; on the cream with 4% salt, from 35 to 365 and
averaged 35.8; on the cream with 6% salt, from 36 to 37 and
averaged 36.6; on the cream with 8% salt, from 36 to 38 and
averaged 373 and on the cream with 10% or more salt, from 36
to 38 and averaged 37.2.

After seven days storage the data indicate that there was
considerable deterloration in the unsalted cream and in the cream
with 4%, 6%, and 8% salt, but as the salt content increased the
rate and extent of flavor deterioration decreased until a level
of 10% salt in the serum was reacheds The deterioration of the
cream with 10%, 12%, and 14% selt was very slow and only to 2
slight degree. 7The scores on the unsalted cream ranged from 32
to 35 and averaged 33.6; on the cream with 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 cresm with 8% salt, from 34 to 37.5
and averaged 36.2; and on the cream with 10% or more salt, from
365 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 flavor score than
the cream samples of any other concentration of added salt stude
ied in this experiment. From the data on acld development in
the cream it appeared that with 10% or more salt added there was
no bacterial growthe 7The lower scores on the butter churned from
the 12% and 14% salted cream samples was presumably due to cheme
ical rather than bacteriological actione. The character of the
stale or storage flavor evident in these samples also suggested
chemical deterioration.



Chart 2 graphically illustrates the influence of salt on the
deterioration of flavor in unsalted and salted cream after three,
five, and seven days storage at room temperature (about 80° F.)e
The Chart is based on the average flavor scores of bubtter of the
five trials shown in Table 5.

From this chart 1t is apparent that added salt has much 1in-
fluence 1n preventing deterioration of the flavor of cream.
According to the data in the chart 1t 1s .clmly evident that as
the salt concentration in the serum of the cream increased, up to
10%, the rate and extent of deterioration decreased. In the
eresm samples with more than 10% salt in the serum there apparente
ly was some chemical deterioration.
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Influence of Salt on the Deterioration of Flavor in Butter Churned
from Salted Cream t Was Stored at Room Temperature (80° F.)
Average of Five Trials)

Butter Flavor Score

38
Salt
I l I | | | L 8
\_ —{10%
1%
37 — 12
. —16%
8%
36 |— )
15y 4%
35 |— —
54 —
=
Unsalted
383 — )
I I | l
52 _3'ULY3 5 days 7 days

Storage Period

Fresh
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D. The Effect of Added Ascorbic Acid on the Flavor of
Salted Cream

A storage or stale flavor that resembled somewhat the well
known oxidized flavor was observed in some of the samples of
salted cream that had been held at room temperature (80° F.) for
seven dayse. Oxidized flavor has been associated with the dis-
appearance of ascorbic acld in milk. Weinstein and others (23)
found that the addition of ascorbic acid to pasteurlzed market
milk would prevent the development of oxldized flavors. These
findings suggested that sscorbic acld might be used to prevent
the development of stale or atorage flavors in creame.

In order to determine the iInfluence of added ascorblc acid
on the flavor of salted cream, various amounts of ascorbic acid
were added to cream samples that contained verious concentrations
of salte The flavor of the butter made from the cream after hold-
ing for seven days at room temperature (80° F.) was observed.

1. Addition of Levels of Ascorbie Acld Ranging from 50 mg.
per liter to 200 mg. per liter

For this study ten gallons of cheese milk were obtained from
a local cheese plant and high fat cream was obtained by double
separation. The cream was divided into three lots of 850 g. eachs
Salt was then added to give the following concentrations in the
serum: 10%, 12%, and 14%. The samples were stirred frequently
for approximately 30 minutes to insure uniform distribution of
the salt, then from each lot four 200 g« samples were weighed
into eight ounce glass sample jJars fitted with aluminum screw
caps. Ascorblc aclid from a stock solution was added and mixed

well with three of the samples in each lot in concentrations of
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50 mge, 100 mge, and 200 mges per liter. One sample in each lot
served as the control and did not have ascorbic acld added.

The stock solution of ascorblc acid that was used was pre-
pared by dissolving 2 ge of pure crystalline ascorbic acid in
glass-distilled water in a 100 mle. volumetric flask. The volume
was made to 100 ml. with additional glass-distilled 'ator; Each
mle of this stock solution contained 20 mge. of ascorbic acid,
thus for addition to 200 ge. cream samples Q.5 ml. was added to
obtain 200 mg./L. concentrations.

The samples were stored at room temperature (about 80°% F.)
for seven dayse. They were then pasteurized, cooled, tempered,
churned, and then examined organoleptically for flavor defects.

The effect of added ascorbic acid upon the development of
off-flavors in salted cream stored at room temperature (about
80° F.) for five and for seven days 1s shown in Table 6.

All of the samples kept very well and the flavor acore on
all samples were about 37 or 38, and there were no pronounced
differences in flavor between the samples with and without ascorb-
ic acid added. A stale flavor was present to a slight degree in
all samples that did not show any other outstanding defectse. Not
enough difference in flavor was nbted to assign numeriecal scores
to the butter samples, therefore an attempt was made to rank the
butter in the order of their preference with first cholce being
number one, second choice number two, etce.

The data indicate that ascorbic acld, in the levels used
in this experiment, showed only a slight effect in preventing the
development of stale or storage flavor in salted cream that had



Table 6

THE EFFECT OF ADDED ASCORBIC ACID ON THE DEVELOPMENT
OF STALE FLAVOR IW SALTED CREAM STORED AT ROOM
TEMPERATURE (80° F.) FOR SEVEN DAYS

Tfrial I

Sample |Percent mge/1iter Butter Flavor
Hoe Salt |Ascorbic Acid| Flavor Criticism | Rating
1A 10 0 Slight Stale a
1B 10 50 Slight Stale 3
1C 10 100 Slight Stale 1
1D 10 200 Slight Stale 2
2A 12 0 Slight Stale 4
2B 12 50 Slight Stale 1
2C 12 100 Slight Stale 3
2D 12 200 Slight Stale 2
SA 14 0 Fresher than others 3
3B 14 50 Slight Tallowy 4
3C 14 100 Slight Stale 2
3D 14 200 Slight Stale 1

Trial II

[Semple |Percent| mge/liter — Butter Flavor
Noe Salt |Ascorbie Acid | Flavor Criticism | Rating
1A 10 0 8light Raneild 4
1B 10 50 Slight Stale 3
1B 10 100 Slight Stale S
1D 10 200 Slight Stale 2
24 12 0 S31light Stale 3
28 12 50 Moldy Sle. HRanecid 4
2C 12 100 Slight Stale 1
2D 12 200 Slight Stale 2
34 14 0 Slight Stale 4
3B 14 50 Slight Stale 3
3C 14 100 Slight Stale 1
3D 14 200 Slight Stale 2

36
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been held seven days at room temperature (about 80° F.).

It is significant to note that samples with no ascorbic
acid added ranked fourth four times and third two tliszes while
samples with 100 and 200 mge./L. of ascorbic acid were scored
first or second in each lote. But the variation in flavor of all
samples was very slight. If the flavor ratings of the butter for
each of the four concentrations of ascorbic acid used in the
cream were sdded together, regardless of the amount of salt added
to the cream, the following totals are obtalned: O mg./L. 22,

50 mgs/Ls 18, 100 mgs/Le 9, and 200 mg.L. 11, This indicates
that ascorbic acld might have a slight influence in minimizing
the development of & stale or storage flavor in salted cream.

2. Addition of Levels of Ascorbic Acld From 200 mge. per
Liter to 800 mge per Liter. .

Since the results shown in section one, in which the ascore
bic acid levels added to salted cream ranged from 50 mg./L. to
200 mge/Le were only slightly signifiecant, 1t was thought that
perhaps higher concentrations of ascorbic acld might prove more
effective for preventing the development of stale or storage
flavore

Accordingly, a second series of samples of salted cream were
used with higher levels of ascorbic addeds In this second series
the cream samples were separated and handled as In seriles ons,
except that the salt concentrations were 10f and 14% and the
levels of sscorblie acld added were 200 mg., 400 mg., 600 mg., and
800 mge per litere.

Ten 150 ge samples of each salt concentration were prepared,
the indicated levels of ascorbic acid added and the samples
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stored at about 80° ¥, Samples were pasteurized and churned
after holding five days and after holding seven dayse.

The influence of relatively high levels of ascorbic acld in
salted cream on the flavors of butter churned from the cream held
at rcom temperature (80° F.) for five and seven days is shown in
Table 7.

No significant results are evident in samples that were
churned after five days storage because of a strong medicinal
flavor that was probably due to a high chlorine content of the
water used to wash the butter samples. The strong medicinal
flavor, that resembled lodoform, tended to mask any other flavor
that might have been presente.

After seven days, the sample with 10¥ salt and no ascorbie
acld added had a very slight cooked flavor such as that observed
in pasteurized creams The sample with 10% salt and 200 mge/Les of
added ascorbic acid had a more definite cooked flavors. Samples
with 10% salt and 500 to 800 mge/L. of added sscorbic acid had a
distinet cooked flavor that would have masked any other flavor
which might have been present in the sample.

The sample with 14% salt and no ascorbic acld added de=
veloped a strong storage or stale flavor. The sample with 14%
salt and 200 mge/L. of added ascorbic acid developed a alight
staleness and a slight cooked flavor was noteds Samples with
147 salt and 400 to 800 mg./L. of added ascorbic acid all de-
veloped cooked flavors of varying intensity and the sample with
600 mge/L. was noted for lacking freshness along with the cooked

flavor.



Table 7

THE EFFECT OF HIGH LEVELS OF ADDED ASCORBIC ACID
ON THE DEVELOPMENT OF STALE FLAVOR IN SALTED CREAM
STORED AT ROOM TEMPERATURE (80° F.) FOR PIVE AND SEVEN DAYS

Ascorbic
Sample | Pays | Salt Acid
No. Held % mge/Le Butter Flavor Criticism
15A 5 10 0 Medicinal
158 5 10 200 Medicinal
15C 5 10 400 Medicinal
15D 5 10 600 Medicinal
15E 5 10 800 Hedieinal
256A 5 14 0 Nedicinal
258 5 14 200 Medicinal
25C 5 14 400 Medicinal
26D 5 14 600 Medicinal
25k 5 14 800 Medicinal
174 7 10 0 Very Slight Cooked
178 7 10 200 Slight Cooked
17C 7 10 400 Distinect Cooked
17D 7 10 600 Distinet Cooked
17E 7 10 800 Pistinect Cocked
27A 7 14 0 Strong Stale
278 : 4 14 200 81, Stale Sle Cooked
27C 7 14 400 Distinct Cooked
27D 7 14 600 Cooked Lacks Freshness
27E y 3 14 800 Cooked
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The data in Table 7 indicate that if relatively high levels
of ascorbic acld are added to salted cream a distinect cocked
flavor will be produced upon pasteurization. This cooked flavor
was not due to over-heating because the temperature was closely
regulated during the pasteurization process.

The addition of extremely high levels of ascorbic acild
apparently had no great influence on the development of storage
or stale flavor in butter made from salted cream that had been
held for five days and for seven days before churning. lHowever
the medicinal flavor in the five day samples and the cooked fla-
vor in the seven day samples was strong enough to mask any other

flavor that might have been present.
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Es« The Effect of Added Salt and of Storage Temperature on
the Development of Water-Insoluble Fatty Acids in Cream

Recently the Federal Food and Drug Administration announced
that a new criterion, the water-insoluble fatty acid content
(hereafter abbreviated as WIA), would be used in addition to the
methods already in use for determining the quality of cream and
butter that is shipped inter-state. While no standards have
been published for the maximum limit of WIA content for legal
butter, it is currently generally accepted to be 400 mge. per
100 g« fate

The successful use of added salt in checking the deterior-
ation of cream, as reported in section C of this work, suggested
the possibility of the use of salt for lnhibiting the development
of WIA in cream. Accordingly samples of salted and of unsalted
cream were held for various periods at different constant teme
peratures and the WIA contents determined.

For this study thirty gallons of milk were obtained from &
comuercial creamery and separated. The cream was divided into
lots and salt was added to one lot to give a concentration of 10%
in the serume Zach of these lots was divided into sixteen sam=-
ples of 250 ge each, which were welghed into one pint fruit jars
with screw topse

Four samples each of the salted and unsalted cream were ine
cubated at the following temperatures: 40°, 60°, 80°, and 100° ¥,
An additional sample was immedliately pasteurigzed, churned, and
the butter stored at 0° to =10° F. to serve as a control.

At the end of one, three, five, and seven days of incubation,

at the four temperatures given above, one sample of each of the
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salted and of the unsalted cream was removed and the acldity
titrateds 1he samples were then pasteurized (without Neutral-
1zation), churned and the butter semples stored at 0° to -10° ¥,

WIA determinations 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 WIA in cream
stored at 40° to 100° F. for periods ranging from one to seven
deys is shown in Table 8 and graphically illustrated in Chart 3.

le« Unsalted Cream

ae Cream Held at 40° ¥.

The WIA content of unsalted cream held at 40° F. in-
creased rather slowly and at the end of five days was 212 mge.
which is well below the 400 mg. level. However after seven
days the cream contained 5656 mge. of WIA which is above the
400 mge. level.

b. Cream Held at 60° F.

The WIA content of unsalted cream held at 60° F. appar-
ently Increased slower and less extensively than cream held
at 40° F.. However after seven days the WIA content had in-
creased to 528 mge. which is above the 400 mge. level. This
slower rate may have been due to more acld development in
the samples held at 60° F. than at 40° F..

¢s Cream Held at 80° F,

The WIA content of unsalted cream held at 80° F. ine
creased much more rapldly and extensively than it d4id in
the cream held at 40° or at 60° F.. After three days it was
230 mge but after five days it was 468 mg. which is just



Table 8

EFFECT OF ADDED SALT AND OF STORAGE TEMPERATURE ON THE DEVELOPMENT OF WATER-INSOLUBLE FATTY ACIDS IN CREAM

Holding Temperatyres
_F
4O° F, 60° F._ 80° F, 100° F.
Days | Percent Flavor Crean | mg., WIA per Fiavor Cream « WIA per Flavor Crean « WIA per Flavor Crean « WIA per
Held Salt Criticism | Acidity | 100 grams fat Critiecism | Acidity | 100 grams fat Criticism |Acidity |[100 grams fat Criticism | Acidity ffﬁo grams fat
| 0 No Criticism 0.29 172 Clean Sour 0.45 141 Clean Sour 0,56 134 Clean Sour 0,50 151
Sour
3 0 Slight Sour 0.36 148 Clean Sour 0.50 125 Clean Sour 0456 230 Sl. Yeasty 0.50 546
51, Raneid Rancid High Aeid
5 0 Clean Sour 0.41 22 Sour 0.54 13 High Aecid 0.50 468 8l. Fruity 0.54 1061
Sour Sour CheesyéRancid| Frulty and
7 0 S1. Rancid 0.42 565 81, Cheesy 0.57 528 High Acid 0.68 1539 Cheesy 0.60 2230
1l 10 No Criticiam 0.10 146 No Critiecism| 0.13 121 No Criticism | 0.13 144 No Critiecism| 0,13 124
3 10 No Criticism 0.12 167 No Criticism| 0,13 153 No Criticism | 0.15 152 No Criticism| 0,16 172
5 10 No Criticism 0,12 180 No Criticism| 0,13 135 No Critiecism | 0,16 342 51, Musty 0.21 255
S1. Rancid Cheesy
7 10 | No Critieism | 0,12 224 No Criticism| 0,1 173 81, Cheesy 0,25 320 Sl, Muety 0,26 667
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mge WIA per 100 g, fat

Chart 3 44

Effect of Added Salt and of Storage Temperature sn the Development of
Water-Insoluble Fatty Aclds in Cream
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above the 40C mge. level and after seven days storage it had
increased to 1539 mge. which 1s almost four times the 400 mge
level.

d. Cream Held at 100° ¥.

The WIA content of unsalted cream held at 100° F. in-
creased very rapidly and extensively. There was littls ine-
erease in WIA content after holding for one day at 100° F,,
but by the third day 1t had increased to 546 mge. which ex-
ceeded the 400 mg. level. After 5 days storage the cream
had developed 1061 mge WIA and after seven days 2230 mge.
which exceeded the 400 mge. level four and one-half timese.

The data on unsalted cream samples held at various teme-
peratures indicate that the development of WIA is slow at
40° to 60° F. and did not exceed the 400 mg. level until
after holding for seven days. At 80° and 100° F. the WIA
developed rapidly and extensively and exceeded the 400 mge.
level after holding five days at 80° F. and after only three
days at 100° F.

These data Indicate that unsalted cream cannot be held
longer than five days at 40° and 60° F., three days at 80° F.,
and only one day at 100° F. before churning 1f the WIA cone
tent of the butter 1s to be below the 400 mg. level.

2. Salted Cream

s« Cream feld at 40° ¥,

The WIA content of salted cream held at 40° F. increased
very slowly and to such an extent that after seven days it
was only 224 mge which was well below the 400 mg. level.



46

be Cream held at 60° ¥,

The WIA content of salted cream held at 80° F. apparent«
ly increased slower and less extensively than cream held at
40° F, After seven days storage the WIA content was only
173 mge which is well below the 400 mge levele.

ce Cream Held at 80° F.

The WIA content of salted cream held at 80° F. increased
rather slowly at first, however after holding seven days 1t
was 520 whlch is above the 400 mge. level.

de Cream Held at 100° F,

The WIA content of salted cream held at 100° F. in-
creased slowly at first, but after holdiﬁg seven days it was
667 mge which 1s above the 400 mge level.

The data on salted cream samples held at various teme
peratures indicate that the development of WIA is much slow=-
or and less extensive than that In unsalted cream, and not
until efter seven days holding at 80° and 100° F. did it
exceed the 400 mge leveles

The data lndicates that salted cream may be held at 40°
and 60° F. for seven days and for five days at 80° and 100° F.
without developing WIA above the 400 mge. levele.
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DISCUSSION

A study was made on methods of obtaining high fat cream which
included: adjustment of the cream screw, multiple separation,
and reduced inflow of milk to the separator. On the basis of
rapidity of separation, practicabllity, and fat losses, the re-
sults indicate that reseparation was the best method studied in
this experiment. At present there ls an upper limit, on some sep-
arators, to which the fat content of cream can be regulated for
~efficlent separatione. If farm separators could be constructed to
efficiently produce high fat cream in one operation, the sep-
aration of high fat cream would be greatly simplified.

According to the data there was very little variation in the
fat tests obtained by the new Minnesota modification of the Bab-
cock test# and those obtained by the Mojonnier or the calculated
Babcock methods on salted creames No HCl gas was given off and
the fat columns were uniform, clear, distinct, and easy to read.
The reagent for this new Minnesota method, unlike sulphuric acid,
does not especially attack the skin or clothing, does not corrode
the plumbing if poured down the draln, and the teat bottles are
cleaned by a single rinsing with hot water since the reagent acts
as a cleaning solutione.

A concentration of 10% or more salt (NaCl) in the serum of
cream apparently completely inhibits bacterial deteriorstion.
However a stale or storage flavor was predominant in the samples

made from cream with 12% and 145 added salt, but it was thought

# See Appendix
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that this flavor was the result of chemlcal rather than bacterial
action.

Several changes in the marketing process for cream will be
necessary if salted cream Is to be used on a commercial basis.
Since the salt contained in the cream would probably attack the
metal can, thereby shortening the life of the can and also possi=-
bly imparting sn off-flavor to the cream, some other type con-
taiﬁer, such as the single service ice cream container, might be
satisfactorye. With a contalner of the single service type the
cream producer could select the size container to best suit his
needs. The reduced volume of high fat cream would eliminate the
need of a bulky can for many small cream producers and there would
be no can washing problem because the single service container
could be emptied, steamed, and discarded.

The data indicate that 1f relatively high levels of ascorbie
acid are added to salted cream & distinct cooked flavor will be
produced upon pasteurization. This cocked flavor was not due to
over-heating because the temperature was closely regulated during
the pasteurization process and all samples in each serles were
pasteurized, side by side, in the zame water bath at the same time.
Ascorbic acid is a reducing compound, therefore addition of rela-
tively high levels of ascorbic acid forms a reducing system in
cream and apparently the heat labile sulphides tormod in the ecream
at pasteurization temperatures are not oxidized as in ordinary
cream and therefore accumulate In concentrations that produce the
cooked flavore.

The data on salted cream samples held at various temperatures
Indicate that the development of WIA is much slower and less exten-
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give than that in unsalted cream. 3Salted cream may be held at
40° gnd 60° F, for seven days and for five days at 80° and 100° F.
without developing WIA above the 400 mg. level which is currently
belng generally accepted as the maximum 1limit for legal cream

and butter, although there has been no officlal publicatlion of a
legal 1limit.

The data indicate that unsalted cream could not be held long-
er than five days at 40° and 60° F., three days at 80° F., and
only one day at 100° F. before churning if the WIA content of the
bhutter 1s to be below the 400 mge. level.

Much cream produced in Oklahoma during the summer months 1is
held at temperatures of 80° to 100° ¥, and from the data it is
apparent that thils cream will exceed the 400 mg. level in less
than three days unless salt 1s added or some other method of
preservation is used.

The development of WIA ie apparently due to a breakdown of
the fat because it occurs In cream that apperently has no bac-
terial deterioratione. This suggests that the stale flavor pro-
duced in cream with no apparent bacterial sction mey also be due

to a breakdown in the fat.



CONCLUSIONS

l. High fat cream may be obtained by reseparation of the
cream with the separators now in use on many farms with little
loss in efficiency and with llttle additional time than that re-
gquired for single separatione.

2. The new lMinnesota modification of the Babeock test® is
satisfactory for testing salted cream for fat.

3« A concentration of 10% salt (NaCl) in the serum of high
fat cream apparently completely inhibits bacterial deterioration
in the creem stored at about 80° F. for seven days.

4, The additions of various levels of ascorbic acid to cream
apparently has little effect on preventing the development of stale
flavor in salted cream.

5« The development of water-insoluble fatty acids in cream
with 10% salt in the serum is slower and much less extensive than
in unsalted cream from the same lote.

* See Appendix
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APPENDIX
fhe new Hinnesota method is a modification of the Babeock
tegsts Yhe secret formula for the reagent used in this teat was
developed at the University of ¥innesota and is llcensed to and
solely distribvuted by the Simble Glass Company of Philadelphis,

Penngylvaniss
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