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INTRODUCTION

The composition of cheddar cheese, from the standpoint of
noisture and fat content, 1s very important to the cheese in-
justry for several reasons. It is important to know the compo-
sition of cheese, especialiy that shipped in inter-state commerce
recause the Federal government has established standards fixing
the maximum molsture and minimum fat content allowable for legal
theese. 1he composition of cheese has an ilmportant bearing on
the quality of the cheese because if the molsture is too high,
iefects will likely develop in curing and if the molisture is too
.ow, the body and texture of the cheese will likely be undesir-
ble. IFactories making cheese are very much concerned with keep-
.ng the composition very close to legal limits because 1if cheese
rith high fat content 1s manufactured, huge losses will result
nless the factorles are compensated for extra fat in the cheese.

¥any tests have been developed for determining the fat and
woisture contents of varlous daliry products, but not many of these
re applicable to cheese because of its physical characteristics,
speclally the solid or semisolid body which makes 1t difficult
o extract the fat or drive off the molsture. Some of the tests
hich are used to determine the composition of cheddar cheese
re rather cumbersome or require skilled technicians for the
perations. There 1s a great need in the cheese industry for a
Imple, accurate, and rapid test for moisture and fat in order
hat these factors of composition may be employed as a routine

ractice in all cheese factories as a means of making cheese of

niform qualitye.



STATEMENT OF PROBLEM

The objectives of the work herein reported are to develop a
simple, accurate, and rapid test for the fat and moisture content
of cheese which 1111'be practical for use in prdinary cheese

factories.



REVIEW OF LITERATURE

The most widely used method for testing of cheddar cheese
for fat is the Babcock method. This test was originally developed
by Babeock (3) in 1890 for the testing of milk and has since been
modified for the testing of almost all 'dairy products. briefly
this test for cheese consists of welghing a nine gram sample of
cheese into a speclal test bottle and digesting the curd'with
sulfuric acid and then centrifuging and measuring the separated
fat in the usual manner., Sammis (15) modified the Babcock test
es follows: he welghed into a test bottle a portion of cheese,
varying from eight to 1 grams, cut Into thin strips so as to
2asily slip down the neck of the test bottle. Then he added
10 mls of hot water and 17.5 mle of sulfurlc acid to dissolve
the curd and completed the test in the usual manner. Wilster,
3t al (24) recommended the adding of 12 ml. of hot water (160-
.70° F.) to the ground cheese in a test bottle and then using
;he usual Bateock procedure. Hoss (12) said that cold water was
18 effective as hot water for softenlng the cheese and recommended
hat the water not be over 45° F. He sald that this low tempera-
ure will aid in preventing "blowing out’ of the cheese mixture on
dding of the sulfuric acide

Other modifications of the Babcock test have been developed
‘'or the testing of dairy products other than cheese. These mod-
fications can be divided into two classes, those using acid and
hose using alkall for digesting the curde.

Swope (20) developed the Pennsylvania method for the testing

f ice creame This test uses ammonium hydroxide, n-butyl alcohol



ind sulfuric acide 7The sulfuric acld recommended 1s that of

1pee OFf Llo72 to le74 instead of a speg. of 1.82-1.83 as recomuend-
sd for the regular Babcock tests Crowe (5) devised the Nebraska
nethod for the testing of-ice creame. Jhis method utilizes ammon-
lum hydroxide, n-butyl eslcohol, sulfuric acid (Spege 1le82=1.83)
ind ethyl alcohols Smith, et al (19) Hovised ‘a Woat using mixed
serchloric and acetlic acid for the testing of ice cream. They
stated that this test will check with the lojonuier on the average
of £.07%. Turnbow, et al (23) discuss & glaclal acetic sulfuric
icid test for ice creams In thls test eight mle. of glacial

icetic acid are used then nine mle of sulfuric acid used to di=-
zest the curd and sugar. Peterson and Herreid (12) devised a
nodification known as the Minnesota test for the testing of
suttermilk but this test has a.’mée been adapted to the testing

>f other dairy products. 7The reagents used in this test have

yeen changed several times since the method was first devised.
jasically the reagent contains sodium carbonate, sodium salicy-
late, sodium hydroxide, and n-butyl alcohol. Bird and Breazeale
(4) made a study of the various Minnesota reagents used and found
that reazent A caused a 5.17% saponification of fat, reagent B
saused a B.62% saponlficatidh of fat and reagent C caused a 16.73%
japonification of fat when testling buttermilk by this methode.
Jverman snd Garrett (11) devised the so called Illinois test for
she testing of ice cream. 1he reagent contains trisodium phos-
>hate, sodium acetate, ammonium hydroxide, n-butyl alcohol and
sthyl alcohol. Kniaseff (8) reported the Californias modification

>f the Babcock test developed by the Bureau of Dairy Control, Div-
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1slon of Animal Industry, California State Department of Agricul-
ture. This test was developed for use on ice cream. He :=ays
that duplicates will check within .1l% and that this method checks
with the Mojonnier test within .2%. Schain (17) devised an en-
tirely different modiflcation of the Babcock method for the test-
ing of milk. This test uses two detergents to dilgest the curde.
Detergent A is nonionic polyoxyethylene sorbitan mconolaurate
which contains a fat soluble dye to color the fat column. Deter-
gent B 1s anionic dioctyl sodium phosphate. 7he procedure for
this test 1ls as follows: OSeven ml. of detergent A 1s added to
the sample in the test bottle and the bottle is agitated to
thoroughly mix the milk and detergent. Then 20 ml. of reagent
B 1s added without agitation and the bottle placed in a water
bath at a temperature of 180° ¥, for five minutes. JThen water is
added to the bottle to bring the fat column up to the top of the
zraduated portion of the bottle and it is set aside at room temp-
srature for 10 minutes and the fat measured. He reported that
(18) this test has proven accurate only within the range of 3.6
to J3«8% fate

Several ether oxt?actioﬁ methods have been used for the
letermination of fat in cheese. Of these methoas probably the
nost accurate ls the continuous extraction method as described
yy Triebold (21)e This metho& is the continuous refluxing of
ythyl ether over a sample of cheese until all of the fat has been
ixtracteds Then the ether is evaporated off and the fat dried
nd weighed. The main disadvantage of this method 1s that 1t

.akes 48 hours or longer to complete and requires extensive labor-



atory equipment as well as a skilled operatore.

The method recommended by the A.0.A.C. (2) 1s equally as
accurate but 1t also requires a long perlod of time, although not
88 long as the continuous extraction method, and requires skilled
operators. This method consists of boiling the sample in ammon-
ium hydroxide and then digestlng the curd with hydrochloric acid
and following this the fat 1s extracted by washing with petroleum
benzene. The method devised by Mojonnier and Troy (9) is very
accurate, with duplicates checking within .l%. The test is quite
similar to the A.0.A.C. method except that the ammonium hydroxide
i1s added directly into the extraction flask and the extractlon is
affected by petroleum and ethyl ethers.

The determination of molsture content of cheese 1s very ime
portant to the cheese maker both from the standpoint of control-
ling the composition of the cheese to meet the legal standards
and in the production of a uniform quality cheese.

According to Gould (6) the main disadvantages to the major-
ity of methods which have been developed for determining the
moisture in cheddar cheese is the time required for the operation
of the testse The A.U.A.C. (2) method requires from four and
one-half to five hours. This method consists of heating the
cheese at 212° F. in a vacuum oven to a constant weight. Samnis
(14) discusses the steam pressure oven where the cheese 1s heated
under a pressure of 50 to 60 pounds of steam for five hourse.
Duplicates by this method check within «2%. Troy (22) proposed
a test in which the cheese 18 heated in a double walled cupe

The inner cup containing the cheese and the outer cup containing



an oil such as lard or tallowe. JThe 01l is heated at a temperature
of 245° F. for 50 minutese Mojonnier and Troy (9) suggested the
following methode ?he cheese 1s welghed Into a pan and a small
amount of water isladded. The pan is then heated on a hot plate
at 356° F. until the residue begins to turn browne. Zhen the pan
1s transferred to a vacuum oven at 212° F. under 15-1nchsa of
vacuum for 20 minutes, cooled and weighede Luplicates will agree
within 5%« Wilster (25) discusses the 212° F. oven at atmos-
pheric pressure for 24 hours. %vhis method should give checks
within «2% moisture on duplicates. Gould (6 and 7) compared the
modified Mo jonnier and the steam oven methods with his olive oll
methode The olive oil method consists of adding a cheese sample
to a measured amount of olive oil, to which sodium chloride has
been added to prevent spattering, and then heating over a low
flame to drive off the moisture. According to Gould this method
is accurate within 5% of the results by the steam oven method
and within «3% of the modified Mojonnier method. Sanders (16)
discussed the volatile=sclvent method in which the molsture 1is
boiled off the sample with a volatile solvent, such as toluene,
condensed and measured. sanders says this method wlll give higher

results than the vacuum oven method.



METHODS
\e Sampling
The sampling was done as recommended by Wilster, et al (24).
Ihe ground cheese was placed in alir iighb-containara and stored
at =10° F. until tested.

3« The Standard Babcock lethod

The Babcock as recommended by Wilster, et al (24) consists
oriefly of weighing a nine gram sample of ground cheddar cheese
into a cream test bottle, then adding 10 ml. of hot water and
L7¢5 mle of sulfuric acid. After the curd has digested the bottle
s centrifuged for five minutes. Illot water 1s added to bring the
level of the acid-cheese mixture to the bottom of the graduated
sortion, and the bottle 1s centrifuged again for two minutes.
‘ollowling this water 1s added to the bottle, up to the top of the
zraduated portion and the bottle 1s again centrifuged for one
ninute. After centrifuging the bottle is placed in a water bath
it 130-140° F. for five minutes, glymol i1s added and the percent
»f fat measurede.

Je the lojonnier lethod

Briefly this test consists of weighing a one gram of sample
into an extraction flask, adding to this eight mle. of hot water to
joften the cheese, and then adding three mle of ammonium hydroxide
vrith thorough shaking after the addition of the hydroxide. After
;his 10 mls of ethyl alcohol, 25 mle. of ethyl ether and 25 mle. of
etroleum ether are added and the flask shaken one-~half minute
1fter the addition of the alcohol and 20 seconds after the addition

f each of the two etherse. The flask 1s then centrifuged 30 turns,



taking one-half minute. 7The etherfat layer 1s then poured into a
tared fat dishe For the second extraction five ml. of alcohol,
25 ml. each of ethyl and petroleum ether are added and shaken

for 20 seconds after the additlion of each reagente 7The flask is
again centrifuged for 30 turns, taking one-half minute and the
ether-fat layer poured off into the dishe The ether is evaporated
off from the dish and the dish placed in a vacuum oven at 275° F.
for five minutes to dry the fat. The dish 1s then cooled in a

dessicator, reweighed and the percent fat calculated.
De The Minnesota lMethods

The work herein reported on fat determinations by the
¥innesota method involves two procedures, hereafter referred to
as Minnesota method I and Minnesota method II, the only difference
cetween the two methods being the use of different reagentse.
Minnesota method I involved the use of the original reagent
vhich consisted of 110 grams of sodium carbonate and 200 grams of
jodium salicylate dissolved in 1000 mle. of water; to this solution
ras added 30 mle. of 50 percent sodium hydroxide and 100 ml. of
1=butyl alcohol.
KEinnesota method iI involved the use of commercial reagent
loe 735« obtalined from Kimble Glass Company, Vineland, New Jersey.
'his reasgent 1is patented.and the exact composition 1s not known.
The procedures used for both of these Minnesota methods 1is
ssentially the same as recommended in the Kimble Manual on Dairy
esting (1)e %he procedure used in the work hereln reported was
8 follows: Nine grams of ground cheddar cheese or 18 grams of

heese-emulsifier mixture were weighed into a 50 percent nine
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gram cream test bottle, on a Torsion balance and a 20 ml. portion
of the reagent added and mixed thoroughlye. <Then the bottle was
placed in a water bath (gontly boiling) for 15 minutes, centrifuged
for one-half minute, fille d to the ﬁop of the gradusted portion
with hot water and centrifuged again for onefhalf minutes. <The

test was completed as in the Standard Babcock proceduree.



\e PFAT IESTS EXPERIMENTAL

Since in the usual fat test for Cheddar cheese involves a
rather cumbersome method of forcing ground cheese or strips of
cheese down the neck of the bottle, it was thought that 1t would
e more convenient iIf cheese could be emulsified with some chem=
leal compound or reagent to a smooth, creamy consistency so that
:he cheese could then be pipetted into the test bottle.

l. Effectiveness of Various Chemlcal Compounds and Reagents

18 Emulsifiers for Cheddar Cheese

In this work the object was to find a reapgent or combination
»f reagents which would emulsify the ground cheddar cheese into
\ smooth creamy mixture so that it could be plpetted into the
;est bottlese As a matter of convenience in performing the test
in equal welight of cheese and of various compounds were used so
’hat when an 18 gram portion of a mixture was weighed into the
.est bottle 1t would contain nine grams of cheese.

In determining the effectiveness of a chemical compound or
eagent as an emulsifier for cheddar cheese, from 10 to 40 ¢rams
f ground cheddar cheese were weighed into a 150 ml. beaker and
n equal amount of an aqueous solution of one of the éompounda
r reagents was alsc welzhed into the beaker. Usually two or
hree concentrations of each chemical compound was employede In
npublished work at the Oklahoma Agricultural Experiment Station
10) some results were recorded which indicated the approximate
oncentrations of various chemical compounds required for satise
actory emulsification of cheddar cheese. 1lhese results were used

s a gulde in making up some of the solutioms. 1he cheese and
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solution were lmmediately mixed with a glass stirring rod and then
stirred at frequent intervals for about four minutes or until the
cheese and solution were well mixed. The mixture was then observed
for texture, consistency, degree of emulsification (amount of fat
separation) and amount of foame After these observations were
nade at room temperature (about 80° F.) the sample s were heated

in a water bath, with intermittent stirring, to 150° F. and the
observations agaln made to note the effect of the higher temper=
ature on the mixtureses The effectiveness of varlous chemical
compounds and reagents as emulsifiers for cheddar cheese are

shown on Table Il.

Sodium hydroxide in concentrations of one, and two percent
vas not satisfactory because at room temperature the mixtures were
rurdy, too viscous to pipette and some fat separation was observede
it 150° F. the mixtures were less curdy, less viscous but fat
teparation occurred., An additional trial was run in which one and
swo percent solutions of sodium hydroxide were mixed with another
ot of cheese and the mixtures heated to 180° F. to note the
iffect of the higher temperaturee. At this temperature partial
recipitation of the curd and fat separation occurred.

Sodium citrate in concentrations of one and two percent was
ot satisfactory because at room temperature the mixtures were
1lightly curdy and too viscous to pipette. Lowever the cheecse was
pparently emulsified because there was no fat separation. At
.500 I'e the mixtures were of curdy texture, too viscous to pipette

nd fat separation occurred.

Citric acid in concentraticns of one, three, and five percent
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vere satisfactory because at room temperature the mixtures were

»f smooth uniform texture and no fat separation occurrede. How-
;ver the mixtures were too viscous to pipette. At 150° F. citric
1weid in a concentration of one percent was found to te satisfac-
:orye The mixtures were smooth textured, the viscosity was such
shat it could be easlily pipetted, and there was no fat separation.
Jitric acid in concentrations of three and five percent at 150° F,
vas unsatisfactory because the mixtures were of curdy texture,

;00 viscous to pipette and fat separation occurrede.

Sulfuric acid in concentration of 15% at room temperature
ras unsatisfactory because the mlixture was very curdy, too vis-
sous to pipette, and fat separation occurred« No trial was run
1t 150° F.

Boric acld iIn concentrations of one, three and flve percent
it room tempersture resulted in mixtures that were of smooth
;exture, and there was no fat separation. However the mixtures
rere too viscous to pipette and so were unsatisfactory. At 150°
" the mixtures were slightly curdy, too viscous to pipette and
ronalderable fat separation occurred, and also there was slight
‘oaminge.

Tri-sodium phosphate in a concentration of eight peréant at
‘oom temperature resulted in a mixture which was slightly curdy,
ind too viscous to pipette. However the emulsion was apparently
romplete as no fat separation occurred. At 150° F. the mixture
s curdy, too viscous to pipette, but there was no fat separation.

Di-potassium phosphate In concentrations of four percent and

11ght percent at room temperature resulted in mixtures which were
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msatisfactory because they were slightly curdy and too viscous
;o0 pipette. Lowever there was no fat separationes At 150° F, the
nixtures were curdy and too viscous to pipettee

Sodium sallicylate in concentrations of one, two, and five
ercent at room temperature resulted in mixtures which were of
smooth texture and apparently complete emulsification because no
"at separation occurred. However the mixtures were too viscous
to pipette. However at 150° ¥F. the mixtures were of smooth
texture and satisfactory for pipetting, but some fat separation
decurred.

Minnesota method I reagent used in the regular strength
ind double strength were of curdy texture, too viscous to pipette
ind consideravle fat separation occurred at room temperature.
it 150° F. the mixtures were smooth textured, less viscous but
3till too viscous to pipette and fat separation occurred.

California reagent #1 (one-half strength) when mixed with
:he ground cheddar cheese resulted in a mixture at room tempera-
sure which was of smooth texture, about the right viscosity for
)ipetting and the emulsion was apparently complete, but some
‘oam was produced. At 150° ¥. the mixture had the same char=
icteristics which were observed at room temperature except that
she viscosity was somewhat lesse. It was observed that the
’alifornia reagent #1 (one-half strength) produced the most de-
tirable results of all the emulsifiers triede.

Perchloric (60%), glacial acetie, and orthophosphoric (85%)
icids in a concentration of 10% were used individually and found

;0 be unsatlsfactory because at room temperature the mixtures
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were of curdy texture, considerable precipitation of curd and
fat separation occurred. No trials were run at 150o Fo

Ammonium hydroxide (28%) in concentrations of 10, 20, 40,
60, and 80 percent were unsatisfactory becauée at room temperature
the mixtures were very curdy and considerable precipitation of
curd and fat separation occurred. No trials were run at 150° F,

From the above results it is evident that citric acid in the
concentration of one percent at 150° F. or California reagent #1
(one-half strength) when mixed with the ground cheddar cheese, in
squal portions by weight, resulted in mixtured which was of
mmooth texture, the right viscosity for easy pipetting, only

3light foam and no fat separation occurrede.
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2¢ Fat Determinations on Cheese Emulsified with Citric Acid and

;alifornia HReagent #1

_ Since the results in sectlon one indlcated that a one per-
sent solution of citric acid at 150° Fe ar California reacent #1
(one~half strength) at room temperature when mixed with ground
theddar cheese resulted in satisfactory mixtures, fat deter-
ninations using the Babcock method and the liinnesota method I
vere made on cheose emulsified with these two reagentse.

A lot of cheese was finely ground and then emulsified with
>ne percent citric acid or California reagent #1 (one-half
strength). Then 18 grams of the mixture were weighed into a
1ine gram 50% cream test bottle, using a nine mls cream pipette
o make the transfer and a four bottle Torsion balance for
reighinge

Heplicate determinations were made on the sample of cheese
18ing the Babcock method and the Minnesota method I. The
io Jonnier method was also run on the same lot of cheese.

ae Cheese Emulsified with Citric Acid

The results of 14 replicate fat determinations by the DBab=-
sock method and the Minnesota method I on a 1ot of checse
ymulsified with one percent citric acid at 150° F. are shown in
'eble 2« The 1ot of cheese tested 36.13% fat by the lojonnier
wethode

The fat percent of the cheese ranged from 33.0 to 40.5%
ind averaged 34.92% when tested by the Babcock methode 7The Bab-
rock test varied from =3.13 to #4.37% from the Mojonnier test ani
che average variation was -=l.21%. There was considerable varia-

:lon among the replicate tests of the cheese when tested by this



TABLE 2
FAT DETERMINATIONS ON CHEESE
EMULSIFIED WITH ONE PERCENT CITRIC ACID AT 150° F,

BABCOCK METHCD MINNESOTA METHOD 1

s B a8 @5 S5 S5 S5 Sa S P a8 6 89 g6 9 B0 S5 e B S0 % ¢ o9 S8 00

:
3
% FAT & VARIATION § FAT ¢t VARIATION
¢t FROM THE 1 ¢ FROM THE
, H WQINIER): t HOJONNIER
s TEST : 3 TEST 1
3440 :_-2.; %‘L 0 3245 ) _'5'(2%“22)_- s
35.0 ! -1.13 : 32.5 : -3.63
33.0 H -3.13 : 32,0 H ~4sl13
3&-.0 H -2013 ] 3205 H ""3063
3he5 H -1,63 4 33.0 ] =3.13
33,0 H =3.13 H 32.0 H -4 13
33,0 4 -3.,13 ! 31.5 H 4063
3he5 ' 1,63 t 32,0 s ~lel3
I 3305 H "'2.63 H 315.0 H -2.13
3640 3 - .13 ? 32,0 ! =413
3645 ] )‘ 37 B 32.5 H -3.63
3345 : -2,63 L] 31.5 H ~4e63
405 t #5437 t 31.0 H -5.13
38.0 3 l'lloB? : 3200 H "AolB
Ave  34.92 tAV.e =1.21 tAv, 32,21 tAv, =3,92
range : ran : range ' range
3300"‘I»005 t =3.1 10037 : 3100"'3‘“0 t =213 = -501-3
' s 1
: t 3

9T
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method and it was observed that the fat columns were all slightly
burnte.

The fat percent on this same lot of cheese when tested by
the Minnesota method I ranged from 31.0 to 34.0% and averaged
32.21%e The liinnesota test varied from -2.13 to =5.13% (from
the Mojonnier test and the average variation was =3.92%. It was
noted that the tests varied considerably, they were always lower
than the lMojonnler test and that all fat columns had curd at
thelr base ranging from slight to excessivees

From the results presented above it was concluded that clt-
ric acid was unsatisfactory as an emulsifier for cheddar cheesee.

be Cheese Emulsified with California Reagent #1

SOna-half Stroggthl

Eight trials were made with the California reagent #1 as

the emulsifier on two lots of cheese. The results obtained from
these trials are shown in Table 3.

Only one trial was run using the Standard Babcock method
because when the acld was added to the emulsified cheese a vio-
lent reaction occurred which caused the mixture to bolil so that
"blowing out™ of some of the contents through the neck of the
sottle would likely occur in routline testinge In this one trial
>n a lot of cheese, which tested 27.04% fat by the Mojonnier
nethod, a Babcock test of 27% was obtained. This test varied
"rom the Mojonnlier test by =.04 percente.

With the Minnesota method I the fat percent of the cheese
‘anged from 36.0 to 36.5% and averaged 36.33% on lot I on which

:he Mojonnier test was 36.13%. The variation from the Mojonnier



TABLE 3

FAT UET-RXINATIONS ON CHEEGE EMULSIFIED
WITH CALIFORNIA REAGENT #1 (ONE~HALF STRENGTH)
AT ROOM TEMPERATURE

MINNESOTA METHOD 11

4-3345=30.5 3

MOJONNIER METHOD H
$
“LOT: % FAT $ ® FAT 3 VARIATION ¢
H H H FROM THE
: g 3 nOJONN;%% TEST
I H 36013 1 36.0 : -
: ' 36.5 : ?‘ 37
: t  36.5 : £ 37
: : 3
: 1Av.36.33 £ .22
' t range range
: H 36.0"36.5 : "'013 to #037
1I: 33,11 : 34,0 £ .89
: : 33.5 : )‘ «39
: t 33.5 s £ .39
: 3 33.5 # .39
: 1 S5 s #1.39
: t  33.5 : £ 39
: *AVe33.75 1 Av. £ J6b4
: ¢ range range

£.39 to £1.39
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test ranged from -.13 to #.37% and averaged f.20%. The Mojonnier
test on lot II was 33.1l% fat while the Minnesota method I ranged
from 3%.5 to 34.5% and averaged 33.75%« The variations from the
lojonnier test ranged from #.89 to #l.39% and averaged f.64%.

The results indicate that by using the Minnesota method on
cheese emulsified with California #1 (one-half strength), fat
tests which check fairly closely with each other but ran con=-
sistently higher than the Mojonnler test was obtained. It was
found that the rate of emulsification with California reagent #1
fone-half strength) can be increased by heating the mixture

to 150° F.
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e Comparison of Various Fat iests on Cheese Emulsified with the

:alifornia Heagent #1

Since the results reported in section 2 indicated that the
'‘alifornia reagent #1 (one-half strength) was satisfactory for
mulsifying ground cheddar cheese, fat tests were run with various
iwdifications of the Babcock test on a lot of emulsified cheecse
0 determine which method would be the most practical and accurate.
'he results of these tests were compared with the Mojonnier method
nd with the Standard Babcock methode

The ground cheddar cheese was emulsified with California
reagent #1 (one-~half strength) and 18 gram samples of the emul=-"
iified cheese were transferred, using a nine ml. cream pipette,

0 50% nine gram Babcock test bottles. The weighing was done on
. four bottle Torsion balance.

After the emulsified cheese was welghed into the test bottles
he tests were completed in the usual manner except for some
ariations indicated in the discussion of each teste

The results of duplicate determinations with various modi-
‘ications of the bBabcock test on a lot of cheese emulsiflied with
alifornia #1 (one-half strength) are shown in Table 4.

ae The Illinois Method

Two and one half mle. of reagent A was added to the test
ottle and mixed well, then 1C mle. of reagent B was added and the
ottle shaken agalne. Following this the test bottle was placed
n a water bath at 1800-190o Fe for 15-30 minutes to digest the
urde 7The test bottle was shaken three or four times during the
lgestion period. After digestion the bottle was centrifuged and

he percent of fat measured in the usual manner.
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COUFARISON OF VARIOUS FAT TESTS ON CHisst EMULSIFLND WITH CALLFURNIA
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The results indicate that this test is unsultable for testing
f emulsifled cheddar cheese because the fat percent was one and
me~-half percent higher than the standard Babcock test and almost
me percent higher than the lojonnier test. .
be The Nebraska Method

Five mle. of raageﬁt A was added to the mixture and the
ottle was shakene <hen 30 ml. of reagent B was added and mlxed
rell and the bottle placed in a water bath at 175-180° F. for
.5 minutes to digest the curd. The bottle was shaken three or
‘our times during the digestion period. The test was completed
8 in the Standard Babcock proceduree.

The results indicate that this test could be used in the
esting of the emulsified cheese, but the large amount of reagents
ieeded makes adequate mixing of the reagents and emulsified cheese
lifficult and the acld used ;n the test causes a violent reaction
hen added to the emulsified cheese in the hottle.

ce The California Method

Eight mle. of reagent #1 was added to the test bottle and
i1xed well, then five mle of reagent #2 was added and again mixed
'elle The bottle was placed in a water bath at 180° ¥. for 15
iinutes and shaken three or four times during digestion. After
igestion the test bottle was centrifuged for one-half minute and
he bottle filled with hot water up to the top of the graduated
ortion and the test was centrifuged again for one minute. <“he
est was completed as in the standard Babcock procedure.

The results presented in stle‘4 indicate that this method

a8 not satisfactory because of profuse foaming during digestion
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nd the diffusion of the glymol throughout the fat column, which
auses the test to be very high as compared to those of the
ojonnier and Standard Babcock methods.

de The Glacial Acetic-Sulfuric Acid lMethod

Five mle of glaclal acetic acid was added to the test bottle
nd mixed well, then nine ml. of sulfuric acid was added and the
ottle heated for five minutes in a water bath at 170° F. The
jottle was agitated three or four times during digestion. The
ottle was then filled to the top of the graduated portion and
ientrifuged for two minutes and the test completed as in the
standard Babcock procedures

The results shown 1n Table 4 indicate that, while this test
rompares favorably with the results obtained by the Kojonnier and
he Standard Pabcock methods, the reaction upon addition of the
icids creates a tremsndéus amount of heat with possible "blowing
ut" of the acld-cheese mixtures.

Ge Perchloric-Gluc;g; Acetic Aclids Method

A 30 ml. portion of reagent (equal parts of 72 percent per-
shloric acid and glaclal acetic acild) was added to the test
yottlee <+hen the bottle was lmmersed in boiling:watar for five
alnutes with two or three agitatlons during the digestion periode.
he bottle was then filled to the top of the graduated portion
ind centrifuged for two minutes. The test was then comple ted as
in the Standard Babcock method. The results in Table 4 indicate
that the test was unsatisfactory because the reagent does not
iigest all of the curd and the fat columns are too curdy to

neasures.
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fo IThe Schain Method

Seven ml. of reagent A was added to the sample and mixed
thoroughlys Then 20 ‘lﬂuéf reagent B was addod to the bottle
without shakirig so as to form a layer under the mixture. The
bottle was placed in a water bath at 180° F. for five minutes,
then removed and set aside at room temperature for ten minutes
and the percent of fat read by subtracting the lower meniscus
reading from the upper menliscus readinge. |

The results obtained when the curd was omitted from the
reading were very low and when the curd was included, as shown by
the results in Table 4 in the reading, they were very high when
compared to either the Standard Babcock or the Mojonnier tests
and therefore the test was considered unsatlisfactorye.

g The Pennsylvania Method

Two mle. of ammonium hydroxide (28%) was added to the test
ottle and mixed well and then three mle. of n-butyl alcohol was
idded and mixed. [ollowing this 17.5 ml. of sulfuric acid
(8Pefele72~1.74) was added and mixed until the curd was digested.
'he test was then completed as in the Standard Babcock methode.

The results of this test 1nd1catg that while the fﬁt percent
grees closely with the Mojonnler tests, the fat columns were
ilightly curdy and the reaction upon adding of the acid is quite
riolent so this test cannot be safely usede.

he The Minnesota Method I

This teat was run as described in D under "Methods".
The results presented in Table 4 show that fat tests by the

iinnesota method on cheese emulsified with California reagent #1
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(One-half strength) agreed closely with the Standard Babcock and
the Mo jonnier tests on the same lot of cheesee The fat columns

were clear and distinct, free from curdineas, or cloudiness and

there was no foaminge
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.« 1he Influence of Some Variations In the California Method on

he Fat Test Obtained on Cheddar (heese

The results in section 3 indicated that the California
iethod was not satisfactory for testing cheddar cheese but since
)he California reagent #1 was beling used for the emulsifier it
ras thought that perhaps some variation in either the reagents
)r the procedure used would make the test more suitable and there-
‘ore more convenlent since no other method would have to be used
Iln testing of the cheese for fat. HNormally, the test involves
che use of 8 mle of reagent #1 and 5 mle of reegent #2 with a
ligestion time of 15 minutes. OBeveral variations, the results
f which are presented in Tlable 5, were made as follows:

l. +‘the amount of reagent #l1 was decreased to five mle.,
vhile the amount of reagent #2 was increased to 10, 12, and 14 ml.
he rest of the test was not varied.

2. Reagent #2 was increased to 14 mle. and the rest of the
test was not varied.

3. heagent #1 was increased to 1U ml., while reagent #2
Iincreased to 16 mle and the rest of the test was not variede.

4. The above variations were also heated in the digestion
sath for an additional 1C minutese.

5. HReapent #1 was decreased to three, four and five ml.,
vhile reagent #2 increased to eight mle

6« Heagent #1 was decreased to two ml. and omitted entirely,
while reagent #2 was increased to eight mle and the rest of the
teat was not varliede.

7. Heagent #1 was omitted, while reagent #2 was decreased



TABLE 5

THE INFLUENCE OF SOME VARIATIONS IN THE CALIFORNIA METHOD ON THE FAT TEST
OBTAINED ON CHEDDAR CHEESE

AT BY THE MOJONN 0D (27,04)
¢ VARIATION: ML. ¢ ML, ¢ MINUTES :FAT TEST: REMARKS H
: NO,  :REAGENT ;REAGENT :DIGESTION: % : :
: s #1 3 f#2 3 TIME 3 : :
: s 3 s : s :
s 1 £ 5 1 10 TS ¢ 30,00 sProfuse foaming; glymol diffused throughout the fat H
: £ 5 4 32 SEeR-S ¢ 30,00 : columns :
3 § 5 3 L cie )8 $ 71,50 3 :
) 2 $. 8 3 Y& Yo 15 s 30,00 ¢ :
3 3 $ 10 1 16 3. 15 s 28,00 3 :
$ VA : 5 v 10 825 : 32.50 s
3 ¥ gy B Vw28 : 31.50 3 :
: ¢t 5 v Y 725 ¢ 31,00 : H
$ s 8 -3 1L 2.2 s 31,00 s
$ $ 1O .3 16 g 25 : 30,00 : :
3 5 s 3 ‘3 B .8 25 : 28,50 3 :
: t 4 s B8 45115 : 29,00 :
3 : .5 .3 & 2 38 3 29,00 s 3
8 6 t 2 .2 -8 ¥ 25 s 26,00 :
3 $ 0 3 & S RS 3 20,00 :
3 7 $ . 0 ¢ 3 g 16 3 =————_ 3 Inc e digestion of the :
E 8 i: 8 Y 5 "$..:112% { ==——= 3 Ethyl and petroleum ethers omitted; Profuse foaming and 3
3 H 1 i : i curdy fat columns H
: 8 t 8 s 5 .8 .15 1 — Ethyl ether and ethyl alcohol omitted; Frofuse foaming
3 g 3 H 3 and at _co 3
s 8 8- 8 2. 5 % Y ] e—— Ethyl ether and butyl alcohol omitted; Profuse foaming
: : : : : 3 and curdy fat columns :
: 8 s 8 ¢ 5 -.-125 s 28,50 : Ethyl ether and ammonium hydroxide omitted; Profuse foaming
3 3 3 $ 3 : and throughout the fat column glymol diffused 3
s 8 i 8 ¥ 5 #.'325 s 29,00 3 Ethyl ether and pet.ether, butyl ale., and am, hydroxide 3
H 3 3 H 3 $
Sl S T . B S - S = Only emwmm :

62



0 three mle and the rest of Lhe test was nol variede

8¢ In this variation a successlon of tests were run with
eagent #1 remaining as in the usual test, while reagent 72 was
aried by omitting the ethyl ether and one of the other chemicals
n each of the trisls.

The results presented in Table & show that none of the varia-
ions were effective in inproving the California test for cheesee.
n every instance there was profuse foaming except 1in one and in
hat one the foaming was slight. In some instances there was
ncomplete digestion of curde <he glymol diffused throughout the
at columns in all of the testse
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e Jhe Influence of Some Variations in the Schain Method on the

‘at Test Obtained on Cheddar Cheecse

Since the results in section 3 indicate that the Schain test
vas unsatisfactory but since the tire involved is so much less
shan other tests and because of 1ts siupliclty some variations
vore made in the test in an attempt to eliminate the difficulties
ind make the tont'sétisfactory for cheesee.

The results of these variations are shown in Table 6 and
e as followss

le RKRea: ent A was decreased to one, two, four, and six ml.
in four tests and increased to eilght ml.-in the fifth test,
‘eaent B was increased to 30 mle 1he tests were read in the
isual manner and also after one and two minutes of centrifuginge

2. Heagent A was omitted and reagent B increased to 31 and
i6 mle 7The rest of the test was not variosd.

The results of these variations indicate that they were
neffective in correcting the difficulty of high fat tests or

mrdiness of the fst columnse.



TABLE 6

THE INFLUENCE OF SOME VARIATIONS IN THE SCHAIN METHOD ON THE FAT TEST OBTAINED
ON CHEDDAR CHEESE

: : _ FAT % :
ML, REAGENT:ML. REAGENT: NOT CENTRI-: CENTRIFUGED: CENTRIFUGED:  REMARKS

As : Bs 1 FUGED s ONE MINUTE s TWO MINUTES:

1 T 30 : 8,0 & 30,0 & 30,0 tAll fat column
2 : 30 : 24,0 : . 33,0 1 32.5 swere curdy

A : 30 : 1.0 ! 29.5 : 31.0 :

6 : 30 ! 15.0 s 31.5 3 32,0 :

8 : 30 : 18.0 s 31.5 : 32.0 :

0 : 30 H 33.0 3 s :

0 3 L6 3 33.0 3 3 :

e S8 %5 80 &% sa TS e an

A3



33

je Comparison of Minnesota Method II wlth the Standard Babcock

ind Mo jonnier Methods

Since the results of the work reparted in section 3 indicate
shat the Hinnesota method was perhaps the most practical and
iccurate of all of the modified Babcock tesats used, further work
as hone to check its accuracy. Four replicate samples were run
mn each of 10 lots of cheese using Minnesota Method II as given
In section D under "Methods" and the fat percent was measured
yoth with and without the use of glymol to depress the meniscuse
‘he results of these tests as compared with both the Standard
Jabcock and biojonnier methods are shown in Table 7.

The results indicate that the average fat test by the
3tandard Babcock method on the 10 lots of cheese was 32.47%.
fhis varied from the average lMojonnler test by =.44% and the var-
lation from the Mojonnier ranged from -=1l.13% to #.31%, while
che average test by the liinnesota method II when no glymol was
19ed was 32.99 or an average difference of .52% higher than the
3tandard Babcock test. The variation ranged from =.75 to fl.62%
from the Standard Babcock methode After adding glymol the aver-
ige fat test by the HinnosotErmefhod was 3l.74% ar an average
i1fference of -.73% from the test obtained by the Standard Babe
sock method. The variation ranged from «2.00 to #.50% from the
3tandard Babcock té-t.

The average fat test with the Mojonnier method for the 10
lots was 32.91% while that for the Minnesota Method II when no
zlymol was used was 32.99% or an average difference of .08%

aigher for the Minnesota HMethod Il. The varlation from the
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TABLE 7
COMPARISON OF MINNESOTA METHOD II WITH THE STANDARD BABCOCK AND MOJONNIER METHODS
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liojonnier test ranged from =-1.03 to ¥1.06/%, with five of the 10
tests by the Minnesota Method II varying .50% or less from the
Mojonnler method. After adding glymol the average fat test by
the &iﬁnesdta-ﬁethod II was 3le74% or an average difference of
1.17% lower than the tests by the Mojonnier methode. The var-
lation from the Mojonnier test ranged from2.28% to f.02%.

These results show that the Minnesota Method Ii, using no
zlymol, varies on the average less from the Mojonnler than does
she Babcock method; however it ranges slightly more from the
.ests by the bojonnier method than does the Standard Babcock
iethod. Minnesota Method II on cheese emulsified with California
‘eagent No. 1 (one-half strength) has the following features
thich make it a desirable test for cheddar cheeses

l. The tedious labor of forecing ground cheese or strips
f cheese down the neck of the bottle 1s eliminated.

2+ The lilnnesota reagent 1s relatively harmless to hands

nd clothinge.

3. There is no danger of "blowing out" on adding of the
eagente.

4, The Minnesota Method II requires only one minute df
entrifuginge

5« There is no danger of burning the samples.

6. lest bottles may be dumped into the sinks, without harm
0 blumbinge

7« The reagent acts as a cleaning solutlon when cleaning

he bottlese.
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7« Comparison of Minnesota Methods I and II for Fat Tests on

imulsified Cheddar Cheese

Since the work of Eird and Breazeale (4) indicated that
ilnnesota method I caused a 5.17% saponification of fat and
iinnesota method IL caused a 16.73% saponification of fat when
;esting buttermilk, some work was done to compare the suitability
f these two methods for testing ground cheddar cheese emulsified
ith California reagent #1 (one-half strength).

In this work five lots of cheese were prepared as in sectim
} and tested as in "Methods" under D. Duplicate determinations
rere made on each lot of cheese by bMinnesota method I and
innesota method Il.

The results shown in Table 8 indicate that the Minnesota
ethod I results in much higher fat percentages than does
innesota method Il. The average fat percent on the five lots
f cheese obtained with Minnesota method I was 35.90% when no
lymol was used and 34.70% when glymol was used, while the
verage obtained with Minnesota method II was 33.60% when no
lymol was used and 31.70% when glymol was used. The fat tests
btained with ﬁinneaota: ﬁsthod L rﬁnged from 2.5% to 3.5%
igher than those obtalned with kinnesota method II and averaged
«0% higher. It was observed that, after standing for a few
ours, the glymol diffused throughout tha-fat columns in the tests
btained with Minnesota method I but not in those obtalned with
innesota method Il.

From these results it was concluded that Minnesota method I

a8 not as satisfactory for the testing of emulsifled cheddar
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COMPARISON OF MINNESOTA METHODS I AND II
FOR FAT TESTS ON EMULSIFIED CHEDDAR CHEESE

TABLE 8

A OF DUPLICATE TESTS :
s INN 1 3 ESOTA ME 11
LOT sWITHOUT GLYMOL : WITH CLY#OL: WITHOUT GLYMOL 3 WITH GLYMOL
NG, ¢ £ FAT g g FAT ; FAT : £ F%
1 : 27.75 ] 20, 5 : .m : 2‘0.
2 : 30000 H 28.50 : 28.25 H 260“)
3 H 330& $ 320(» : 30.25 : 29.25
L ' ‘I‘lo?’ : 1!3075 : 1&-2.75 H 100025
5 : M.m - 3 ‘l2.50 : hﬂ.75 B Bgow
: : : H
Average: 35,90 1 34,70 33,60 3 31,70
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heese as was Minnesota method II because the fat tests were much

ighere



3« MOISTURE TESTS

The determination of the moisture content of cheddar cheese
ls of the great importance to the cheese manufacturer from the
itandpoint of producing a product of uniform quality anmd from
che standpoint of meeting the Federal standards set up for the
saximum moisture content of cheddar cheesee.

Several tests for determining the moisture content of
theddar cheese have been devised from time to time and their
main disadvantages are the length of time required to run the
;ests and thelr lack of accuracy.

Several oils have been used in a test in which the cheese
.8 immersed in the oil anmd then the two heated to drive off the
woisture from the cheese. Gould (6 and 7) modified this test
;0 use olive oile. He said that the olive oll test was accurate
rithin «5% of the results by the steam oven method and within
3% of the modified Mojonnier methode ie also found that the
uplicate tests would check well with each other. lhe olive oil
est 1s run as follows:

The 20 mle. of olive o1l 1is placed in a pan and approximately
ne gram of sodium chloride is addeds <+‘hen the cup and oill are
ared on a Torsion butter balance and five grams of ground cheese
re carefully welghed into the cupe. The cup and contents are them
arefully heated over a low flame until the molsture is driven
ffe buring the heating the cup is gently rotated and moved
n and out of the flame to keep the oll from getting too hot and
aporizii ;. After the moisture is driven off, the cup 1s wiped

lean, cooled and reweighed on the balances. The percent of molse
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ure in then calculatede.

The object of the following work was to compare méistura
ests obtalned by heating weighed samples of ground cheese in an
wen at 212° r. at atmospherlc pressure for 24 hours with the
y1ive o1l method and to substitute other oils 1n the place of the
1live oil in an attempt to lmprove the accuracy of the olive
il methode.

1. C(omparison of Olive 01l and Various Other Oils for Use

.n the Molsture leat

In ﬁhls work mineral oll, cocoanut oil, soyabean oil, corn
il, peanut o1l and parafiin were substituted for olive o0il in
he procedure described above.

ihe results of duplicate analysls on one lot of cheddar
heese as shown In Table 9 and compared with the moisture cone
ents obtained by heating at 212° F. in an electric oven for 24
ours indicate that none of the o0il tests 1is ac urate and duplie
ate tests on the same lot of cheese do not check closelye

lhe mineral oil gives much lower results than does the 212° F.
wven method and also fumes profusely during the heating period.
he average percent of molsture obtained when using mineral oll
as 39.0lie Lhe test when using mineral oill averaged 2.60% lower
han the 212° ¥. oven method. When using cocoanut oll the aver-
gze percent molsture was 47.98/% or 8.97% higher than the 212° ¥,
ven and the oil foamed profusely during heatlinge. +hen using soya-
ean oil or corn oil the average moisture was 39.33% and 39.98%
espectively.s The two oils averaged .32% and .97k higher ressectiwly,
han the 212° F. oven method. Whenwsing paraffin the average mols-

ure percent was 36.21% which was 2.80% lower than the 212°i. oven
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TABLE 9

COH#PARISON OF OLIVE OIL AND VARIOUS OTHER OILS FOR USE IN THE
HOISTUKRE TEST
Average of Duplicates (39,01%)

OIL USED t % VARIA=- t @ MOISTURE REMARXS

: TION FROM : :

: THE 212° F, : :

3 OVEN METHCD 3 1
Mineral oil 2,60 s 36.41 : Content fumes profusely during heating
Cocoanut oil @ £6.97 : L7.98 ¢ High test, profuse foaming during heating
Soyabean oil i £ a32 : 39433 : 0. Ko
Corn oil ' £ 97 : 39.98 t 0, Ko
Feanut oil ¢ A1,20 : LO.84 : High test, profuse foaminz during heating
Paraifin : -2.50 : 36421 + Low test, profuse foaming during heatig
Olive oil : - J1b4 : 33.87 $ Os Ko

s ss S8 =5 S8 we =8 as
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est. Alsoc there was profuse foaming during the heating periode.
hen using peanut oil the average moiature content was 41.24%
hich was 2.23% higher than the 212° F. ovan test. When using
'1ive oll the average moisture content was 38.87% which was .14%
igher than the 212° F. oven method. |

The results above Indicate that olive oil, corn oll, and

oyabean oll were perhaps the most promising and that further
ests should be made with these olls.



L3

Ll

‘e Comparison of Olive 0il, Corn 01l and Soyabean 0il for the

letermination of Moisture in Cheddar Cheese

Since the results in the section 1 above indicated that olive
il, corn oil, and soyabean oil were perhaph the best oils to
se in the molsture test for cheese, further trials were run on
ive lots of cheese to determine the suitablility of the oils for
he o0il immersion method of determining moisture.

The results of this work, as shown in table 10, indicate
rat the oil method for determining the molsture in cheddar
reese 1s unsatisfactory because the reaultg of the tests do not
1eck with the 212° F. oven method nor did they check with each
shere

The average percent of moisture in the five lots of cheese

r the 212° F'. oven method was 33.94%. The average moisture

)recent when using olive oll in the oll test was 32.99% which
ried from the 212° F. oven method by =-.95% and the variation
nged from =1.93% to #.49%. It was also noted that the dupli-
te tests on the same semple of cheese varied as much as 9%
some casese When corn oll was substituted for olive oil in
e oil test the moisture percent in the cheese averaged 33.47%
d veried from the 212° F. oven method by -.47% and the varia-
on ranged from =2.39% to #l.71%. It was noted that the dupli-
tes varied from each other by as much as 1l.1% in some cases.
3n soyabean oil was used in the oll test the average moisture

rcent on the five lots of cheese was 33.45%. This varied from

y 212° F. oven method by =«39% and the variation ranged from

62% to Ff2.34%. It was noted that the duplicate tests varied
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COMPARISON OF OLIVE OIL, CORN

TABLE 10

OIL, AND 30YABEAN OIL FOR THi DETERMINATION OF MCISTURE
IN CHEDDAR CHEESE

LT  :_212° Oven sethod 3 0il Test :
No. H t Olive Qil :born Oil Soyabean 0il
; 4 uoisture :7 Moisture : Varia- 1% Moisture:Varia- 14 boisture : Varia-
t 4ave of Dupli-:Duplicates : tion tDuplicates:tion sDuplicates : tion
H cates tand Av. of : from the :and Av. of:from the :and Av. of t+ from the
: iDuplicates : 212° F, va%icates:az" F. Oven :Duplicates : 212° F, Oven
8 : 9346 131.09=31.97: :4.78-32,02; t 31.80-31.87 : °
: t 31,53 : =1.93 t 31.90 1 =1.56 31.34 : =1.62
2 : 32,30 132,64=32,95: 132,58-32.10 3 3 32,19-31.99
' 3279 2 £ 49 t 3234 : £ O i 32,09 : - W21
3 ' 36,20 $34.23=-34.662 1 33,2834, 37 t 32.50-35.41
: : 3‘&9“ H —lo?b H 33.61 H "'2-39 H 33-95 : -2035
4 : 35449 $32425-31.961 t 5. 79=34.90 1 35.04=34,L5 1
: i1 32,10 1 =3.39 1 3535 1 = JA4 . .1 34.75 ' - 74
5 : 32,27 134.11=33.48: 1 35.88=-3L.09 : t 34.20-33.03
: s 33,80 : £1.53 : 33.98 : A1.71 34.61 : ~2.30
averaze 8 23.94 1. 3299 .y = ;9% 13347 3 = 4T 3 3345 $ = +39

e %% ws aw
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rom each other by 3% in one case and by as much as «6% in the

ther casese.
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e A Rapld Method for the Estimation of the Moisture Content in

‘heddar Cheese

Since the results presented in the preceding sections in-
licate that the "oil" methods of testing cheddar cheese for
i0isture were unsatisfactory, it was thought that perhaps the
theese could be dried directly over a low flame if it could be
ipread evenly over the bottom of the pane

In this test five grams of ground cheddar cheese were
reighed into a tared cup on a Torsion butter balance and then
‘ive ml. of water added to the cupe 7The cup was then heated
wwer a low flame until the cheese had melted and mixed well with
he water. After the cheese and water had mixed the pan was
iet on an asbestos screen, on a tripod, with the tip of the
'‘lame just touching the bottom of the screene The pan was then
ieated in this position until the curd was well browned. In
ome cases where the mixture fumed profusely before the curd
ms browned the pan was removed from the flame until the fuming
oased before continuing the heatinge The slight fuming which
recured in nearly allucaaea in the heating of the curd appeared
©0 have little effect on the results by this methode

The results obtained on eight lots of cheese by the rapid
ethod described above as compared with the 212° F. oven method
re shown in Table 1l.

The results indicate that the percent of moisture by the
12° Fo. oven method on the 8 lots of cheese averaged 35.67%
hile the average percent of moisture on the same lots of cheese

y the rapld method was 35.28%. The variation from the 212° F.



TABLE 11

COMPARISON OF THE RAPID MOISTUR. TEST AND
THE 212° F. OViN FOA THL DETHRMINATION OF
MOISTUHE IN CHLDUAR CHEESE

AVERIGE OF DUPLICATE TESTS -
t LOT s 212° F, OVEN : RAPID HOISTURE TEST H
: NO. @ H :
: % WMOISTURE s # MOISTURE : VARIATICN FROM @
s H : ; THE 2127 F, OVEN:
R S 35.30 : 35.20 : - .16 :
A 32.35 s 31.90 : - W45 :
@ 3 3 34.51 : 34.10 : - Ll :
S 34495 : 34490 : - 05 :
H 5 3 35.49 H 35Iw H - 49 $
: 6 35.66 : 34.430 : - .86 :
3 ¥ i 42,92 : 42,30 t - .62 :
t 8 34411 : 34400 : - W11 :
: : : : :
1 average: 35.67 : 35.28 : - 39 :
' ! : : range :
: : ' 1=,05 to =,86 :
3 : : H !

*3ample spattered during drying

A
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ven method was =.39% and the variation ranged from =.86 to =.05%
t was noted that the variation in six of the elght trials was
ess than -.5%e In only one case, Lot 5, was there any trouble
rom excessive spatteringe.

While the number of samples run was 1insufficient to justify
conclusion as to the merits of this method it does seem to be
ccurate enough for use in a cheese making plante.

It was noted that when a factor of «39% is added to the
esults of the tests by the rapid method that the variation
rom the 212° F. oven method ranges from =.42% to F«35%. Also
ne total time needed, including the weighing, for this test is
ess than 15 minutes per sample with seven to nine minutes

tilized for heating of the sample to drive off the moisture.
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CONCLUSIONS

« A satisfactory emulsion of smooth texture, liquid enough to
» easlily pipetted, yet viscous enough to prevent separation of
ne fat of ground cheddar cheese, was obtained using California
sagent #1 (one-half strength)e.

« Satisfactory fat tests were obtained on the ground cheddar
heese emulaified with California reagent #1 (one-half strength)
sing the Minnesota method II without glymole The tests compare
gasonably close with the results by the liojonnier method on

he same lots of cheese and the duplicate tests check well with
ach others

e 7The o0il immersion tests for determining the moisture content
f cheddar cheese were found to be unsatlisfactory when using
araflfin, cocoanut, soyabean, corn, peanut, mineral, and olive
1l1s because the results were not accurate as compared to the
sesults by the 212° F. oven method and trouble was encountered

n some cases from fuming or foaming of the oils.

« A rapid method 1is described for the determination of the
pisture content of cheddar cheese. The method glves resulta
rich are accurate enough for use in an ordinary cheese plante
riefly this test conslsts of welghing five grams of cheese into
tared dish, adding of five ml. of water, spreading the mixture
ver the bottom of the pan and then heating the pan to drive off
ne moisture. Then the dish 1s cooled and rewelghed and the

ercent of molsture calculateds.
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