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Cottage cheese is becoming an lncres wopular product with

48
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the conswming public, and therefore, the mepufacture and sale of this
product is of incressing inporténce to dairy plants. If‘a plant
operator is to meinbtain hls cotiage cheese sales by manmufacturing a
upiform product of high guality, 1t 1s necessery to have adequate

tegting methods. The methods peeded are for yeast and mold counts

and for fat, salt, and wmolsture determinatlons.
From a study of the exlsting methods of analysis used for cotiage

cheese, il was discovered thal the methods sre unsatisfactory and in
some cases ambilguous. Hany of the metnods ewployed are wmethods that
nave been developed for other dairy products, primarily éh@duar chieese.
Many of the methods give results thal are inaccurave, while othoers are
time consuming and complicated or requlre the use of considerable
equipnment and reagents. There 1ls a need for the development of a

.

factory method for yeast and

i

mold counts, and also for the develop-

.

ment of simple, rapid, and accurabte methods for the determination of

fat, s=albt, and molsture in coittage cheese.
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REVIEW OF LITERATURE

The accepted method for deterwmining the yeast ana mold content of

cottage cheese is found in Standard Methods for the Examination of

Dairy Products, tenth edition, 1953 (13). Briefly, the procedure is as
follows: welgh an 11 g. sample of cotltage cheese, aseptically, into a
sterile 99 ml. dilution blank contzining water or scme other hon~-toxic
emulsifving agent. Mix the sample thoroughly before making suitable
dilutions. Prepare dilutions and pouwr plates using potato dextrose
agar which has been acidified to a pH of 3.5 with a sterile solution
of 10% tertaric acid. Incubate the plates for 5 days at 21° or 25°C.
(70° or 77°F.). Repert the computed numerical estimete as the "Yeast
and Mold Plate Count/ml.," of cheesec.

The sbandard procedure has been modified by Morgan, et 2l, (11) in
the following manner: weigh 1 g. of cheese onto sterile percamcnt paper
and transfer to 2 sterile 99 ml. water dilution blank. Add g guantity
of sterile beads to the sample unl shake until thoroughly mixed. Make
sultable dilutions and pour plates using‘acidified tomate~peptonized
milk agare The rest of the procedure is the same as the standard method.
With this method the addition of sterile beads to the dilution water
does 2id in the bréaking up of the lumps of cottage cheese curd.

Another modification of this method by these same workers (11) is
as followst weigh an 11 g. sanple 6f cheese, aseptically, and emulsify
in a steriie moftar with a portion from a 99 ml. dilution blank qf 2%
sodium citrate. Make Further additions of the diluting solution to
effect a smooth suspension of the cheese in the dilutien blank. Pour
the resulting mizxture back into the dilution bottle and shake in the

¥

unsual wanner. Make sultable dilutions znd pour vlates using acidified

potato dextrose ager. The rost of the procedure is the same as the



standard method.
son (12) used a wmooification of the standard wmethod as followss

welgh 1 g. of cheese, aseptically, ivto sterile mortar, add 1 ml. of

5]

1

a 20 sodlun cltrate sclution and grln' with 2 pestle.

of sterile water from an 8 wl. Jdilution blenk, wix well, pour back into

3

the dilublon blank anc sha uc in the usuzl manner. Meke suitable - 1lubious

sour plates using potato dextrose agar to which hes been added 100

parts ver million of aureowycin hydrochloride, using s 1% solution in

sterile water. This should be added just prior to the pouring of the

0

two disbinet adventages. One is the use of

plates. This method ha

thalt a

sodium cltrate to emulsify tl: cheese in tiae dilution blank so

Ty 2.

uniform mixture of chesse snd dilubion waver is obbaiue

.,..,
»
o]

advantage is the use of aurecmycin hydrochloride in the agar instead of
tartaric acid. With this metihod there ls no precipitstion of casein

wnicn often makes the plates poured Irom the lower dilutions difficult
to count. The colonies grown on this medium are mlso larger ond csoler

to count. It was found that the yeast and mold counts gencrally run

slightly higher with thils melhod than when acldified agar was used.

The Babcock method (L) is often used as a ard for determining

the fat content of cheese. 3Briefly, this method is as follows: welgh
9 g. of cheese into a 50% Babcock cream test bottle, add 12 ml. of water

ab 1609 ¥F. (62YC.) and place the test bobtle in 2 water baitia at 160°F.

§2°C.) or above for 5 wmimmtes. Then add 17.5 ml. of sulpauric acid,

~

specific gravity of 1.82 to 1.63, in installinents, mixing well after each
addition. After all lumps are dissolved, centrifuge for 5,2, and 1
minate ccriods, adding water at 140°F ()J C.) after the first and

. s - , . . e g - . £~
second whirlings. FPlace the tast bottles in a 135° to 1LOPF. (579 to 60
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Wilster, et al, (17) used a slight modification of this method as
followss wuse silver nitrate and potassium thiocyanate of 0.1711 N and
decant the liquid in preference to filtering. They also used ferrous
ammonium sulphate as an indicator. Decanting is more rapid than filter-
ing, thereby speeding up the operation. This modification also simpli-~
fies the calculations because the ml. of silver nitrate used divided by
the weight of the sample equals the percent of salt. The results
obtained are comparable to the results obtained with the A.0.,4.C. metnod
(17).

Arbuckle (1) reported a method of direct tltration using mercuric
nitrate to determine the sglt content. His procedure is as‘follows:
grind a 10 g. sample of cheese, add 250 ml. of water and heat to 160%.
(71°C.), cool to room temperature, remcve a 25 ml. portion, and titrate
with 00,1711 N mercuric nibralte using s-diphenylcarbazone as the indicator.
The ml. of mércuric nitrate used equals the percent of salt. He reported
results comparable to the official method.

Marquardt (8) reported two methods of direct titration usiﬁg silver
nitrate. His first wmethod is briefly as follows: weigh a 10 g. sample
of cheese, dilube with ESO‘ml. of water and heat to the boiling pocint.
Then filter and titrate 25 ml. portions of the filtrate using 0.1711 N
silver nitrate with dipotassium chromale or dichloroflourescein zs the
indicator. The ml. of silver nitrate used equals the percent of szlb.
His second method is as follows: grind a 10 g. sarple .of cheese with fine
sand in a mortar, dilute with 250 ml. of water, then filter and titrate
25 ml. portions of the filirate with the same solutions ag above. The
nl. of silver nitrate used equals the percent of salt;

The official method (2) for determination of moisture in cheese is



briefly as follows: weigh a 2 to 3 g. sample of cheese inte a round,

flat botitomed dish with cover, dry in a vacuum oven ab 100°C. (2120F.)
until constant weight is reached, wnich ususlly reguires about L hours.
During drylng, the pressure shall not be allowed to exceed 1U0mm. of
mercury. After drying, cool and rewelgh. The percent of melsture can
then be calculated from the weight lost.

Wilster, et al, (17) recommends three procedures for wolisture
deberminations as followst for accurate laboratory analysis, welgh

accurately 2 to 3 g. of cheese into a previously drie
e 153 & of

Bl

ana welghed

[

molsture dish with cover. Then dry the sample in an oven at 1009C.
(212%¢.). If a vacuum of 20" or wmore is available, 10 hours of drying

should suffice. If nc vacuum is used, 24 nour drying is recommencd.

e

Then cool in a desiceator for 1 hour, reweigh, and calculabte the percent

of moisture. For roubtine laborabtory worik, weipgh accurstely 10 g. of

2

3

cheese Into & molsture dish 3" in diameter and 1" deep by use of a tare
bean balance having a sensibility reciprocal of 15 mge. Then dry in an

oven ag above, cool in a desiQ'ator, place back on the balance, and read

£ oy

the percent of moisture. For cheese fa OTlCo, welgh accurately 10 g. of

cheese into a dry aluminum dish by use of a tare beam balance as above.

.
=
—
s}
)
"
-
O

vy in an oven at 220°F. to 230°F. (10L.LO to 110.09C.) for 2i hours.
If en oven with a steam jacket with LO to 50 pounds of steam pressure and
a lemperature of 290°F. (1L43.39C.) is availaéle, they report drying can
be completed in Ly to & hours. After drying, cool in a desiccator, place

o

back on the balance and rea d the percent of moisture. The two labter

methods do have the advantage of belng azble ¢
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ture directly from the beams on the balance.

torgan, eb al, (11) reported molsture determinations using o Bidwell-



~Jterling tube with teoluene distillation. They recomuend the use of a

g. sample of cheese and the procedure recommended for dried milk. They

WL

aleo reported selstbure determinstions using & MoJonnier solids dish and

drying in s Dietert-Detroit oven at 25597, (124°C.) for 20 minutes. The

toluene cvistillation method is not desirable because of the chanco of
error due to the small size of sample necessary in a product sucn as cot-

tage cheesc. (15)

Geuld (5,6) presented a comparison of the Mojonnder and steam prés-
sure oven methods to an olive oll method for the determination of molsture.
The clive ¢il method ie Lriefly zs follows: weigh a 5 g. sample of cheese,
add 20 ml. of olive oil, heat over an open flesme to drive off the moisture,
reveigh, and caleulate bhe percent of molsture. He reported results that
wers slightly lower than the sheam pressure oven method anc slightly
nigher than the Mojonuler method.

Kosikowsky, et al, {7) used a semi-automatic molsture tester for

cheddar cheese, processed cheese, and cheese food, Their resulis were

comparable to standerd atmospheric molsturc tests conducted at 1U1°C.

3

(21L%F, ).  The method was rapid and fairly sccuratbe.

The Mojonnier method (10) for deterwining molsbure in cheese is
briefly as fellows: weign accurabely apiroximabtely C.5 g. of chcese,
dilute with 1.5 wml. of water, and dry on a hobt plate unbil the first

brown color Then dry in a vocuum oven for 20 winubes, cool in

7

a desiccator, rewelgh, and calculste the percent of molsture frowm the
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Yeast and Mold Detormlinations.
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The method used was
method and ls run as fellows: thoroughly mix the sample of cheese and
weigh 1 g. carefully ontc sterile parchment paper, transfer to s sterile

o

of a sberile 204 solution of sedium clirate. Grind

until the sanple ic of z smooth consistency, add 8 ml. of sterile water

contained in o screw capped test tube and grind until the checse ls com-

g

o
.
~y
ci
[

&
n
=
&
g
o
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in the soluvior Pour the wizoure back into the screw

capped test tube, shake the mixture 25 tlwes bthrough an up and down wove-

ment of 1 foot in a time nol to exceed 7 scconds, make sulitable dilutilons
and pour the plates with potato sc elther potato dex-
acld or votalo dextrose

agar to wnlch 100 parts per million of zureomyclin hydrochloride has been

ateed just prior to pouring. The aurcomycin ded as a 1% sclution
in sterile waber. This soluti was prepared by welghing 100 mg. of

guvenmyein hydrocnloride onto sterile pa

O
i~

ment paper end then trans-

ferring to 10 ml. of sterile waber contalned in a

Tt e
Be Fat Determinations.

The Mojonnier method used in the gt deberminacions ils as follows:
welgh approximstely 5 g. of cotbazpe chieese into a Mojonnier fat extraction
flask, add 5 ml. of hot distilled water and 6 wl. of asmomium hydroxide.

Miz until the cheese 1s dissolved and proceed as for the fat determination

i_o
i
=
N

The method used was the A.0.A.0. method as modified by Wilster, et zl,
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(17). The method is as follousr cheese into a 300 ml.

o
H -
o
@

Erienmeyer flask, add 10 ml. of ate, 15 ml. of

C.P. nitric scid, snd 50 wl. of waier. DBoll the solution and

boils acd 15 ml. of a sotuwrated solublon of notassium permanganste in

5 wle portions. Boil until all cheese particles cre diyested, and

then dilute tne solublon te about 160 nl. and cecant olf the liguid
into 2 beaker. Then wash the preclipiiate by adding 100 ml. of waber and

-

decanting into the same besker as before. A£dd 3 ml. of ferrous sumonium

sulphate as an indicabtor

St
<-

4 titrate the excess silver nilitrate with 0.1711 N

potassium thiocyonates, The ml. of sllver nitrate used minus the titration

value divided by the welgnl of the sample eguals the percent of salt in
J &

D. Molsture Determinations.

The method used for molsiure determinations was the Mpjonnier method
for cheese (10) which is briefly as follows: welgh approximately G5 g.

of chees

4]

into a previously weighed Mojormier solids dish, mix with 2 ml.

-age evenly over the boltitom ol the dish, place

2 hot plate at 1G0OC. (2129%.)

he molsture,

o
o}
=

cuum oven at 10GYC. (212%¢.) for 20 minutes. Remove

then place in a -

from the oven and place in a iecator for 5 pdumutes, then rewelgh and
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EXPERIMENTAL

Ae Yeast gnd Mcld Counts.

i routine 2nalysis of cotiage cheese alb vhe Cklahome Agriculbural

9 .

Experiment Statlon 1t was observed that the recommended methods for
K

yeast and mold counts (13) were rather unsatisfactory in certain respects.

One of the problems was that of satisfactory ulspersion of the curd in

prepecabion of the sample for plating and ancther was thal of the diffi-
culty of counting the plates poured from low dilutions with gcidified

agar. In the work herein reported attempls were made to develop satis-
factory methods for dispersing the curd and to eliminate the precipita-
tion of the curd in the plates due To the use of an acld medium.

1. Methods For Dispersing Cotbage Chnecse Curd

a. Use of Chemical Compounds

3

Since various chemical compounds are used as emulsifiers for the
maklnﬂ of process cheese, 1t was bhought that some chemical wight be
satisfactory for dispersing the curd for yeast gnd mold counts. The

general procedure was as follows: The cheese was ground in a food

hiich forced the cheese through a screen witn holes approximately

0.5 mn. in diemeter. The ground cheese wus well mixed and 1 g. of the

samirle welghed into screw capped test tubes containing 9 ml. of an eguecus

solution of a chemical compound and a few glass beads. The mixture was

[

agitabed gently by continous inversion at the rate of spproximebely 3
times per minute for threc minutes, using a stop weteh to time the pro-
cedure. The mixture was then observed for the extent of dispersion of
the curd.

Vericus concentrations of a tebhal of 23 chemliecal compounds were used



Tie b

in this experiment. With each compound, preliminsry trials were run Lo
determine the approximate concentrotion required to dissolve the curd.

ilution method was emgloyed in srriving at the various

£

The double ¢

concenbrations. Thls method conslsts of dilluting a glven volume of s

solubion with an egqual volume of water to recuce the concentraticn in

half. This can be repested ony number of times to get the concentrations

desired ang ls very valuable in eﬂ ablishing an effe

,,.,
C'
!
@
H
3]
=
IS
[5:)
*

The effectiveness of various concentrations of
cempounds in dispersing cotteage cheese curd are shoun in Table 1. Since

it iz deslrable to use a minimum of time for running yezst and mold

counts, it was thought that the time allowed for the dissolving of the
curd should not exceed 3 minutes. A conpound was consldered to be satis-
factory if it dissolved the curd completely in a 3 minute pericd. The

following comgounds were cousidered unsatisfac

(=

tory because at the end of

the 3

i-.!

mute period of shsking, the curd was not dissolved or dispersed

snough for the satisfactory runaing of yeast and meld counts: ammonium
citrate, calcium cnloride, potassium menohydrzogen phosvhate, potassium

dihydrogen gwougn voe, sodium acebate, sodiunm lactebe, sodium cxalate,

sodium dihydrogen phosphate, sodium su phosphate.

{
I
.
i
=
jal
-
<

These compounds were discaorded

matics The minirum concentrstions of the compounds that were satisfactory

in dissolving or dispersing the curd are are follows: ammonium carbonste,

k1

G. 2% wmmonium hydroxide, .23 ammonlum phouuaaue, sodlum mono-

Minnesots rearent,

hydregen phosphate, 1.25 %5 lithium hydroxide, 0.2

P N K3 1, af E3 ) A - © . s
1.5%5; potassium hydroxide, C.l sodium borate, 1.0%; sodiuvm clbrate,

2.0%; sodium hydroxide, 0.17; sodium pyroghosphate, 1.5%; sodium sesqui~

3

carbonste, 1.0% and trisodium phosphate, 1.25%.
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TABLE 1

EHESS OF VARIOUS CHEMICAL COMPCOUNDS
OR DISPERSING COYTAGE ClHELSE CURD

CHEMICAL
COMPOUND
USED

RANCE OF

CONCENTRATIONS

USED

MINIMUM
CONCENTRATION
. TO DISSOLVE

THE CURD IN
3 MINUTES

Ammonium citrste
( (1Hy)3 Cg Hg Oy)

Unsabisfactory in

concentrations used

(NazﬂPOh - 12,0

Calecium chleoride 1.25% to 107 "
(C&Clﬁ}

£
Potassium mono~H phosphate! C.50% to 2CH "
(KoHPO),)
Potassium <i-H phosphate 1.25% to 203 i
(KH,F0),)
Sodium zcebate 1e25% to 10a% 1
(NaC,H300)
Sodium lactabe 1.25% to 10% L
(NaCBHSOB) .
Sodium Oxalote 1.25% to 10% 1
Sodium di-H phosphabe 1,255 to 20% "
(W2l POy« 12H0)
Sodium ulkﬂauc 1.25% to 107 f
(Na. &
Tricalcium phosphate 1.25% to 10% "
AMuUQ4UM ca;b/u_ug Ceb05) to 10% 0.20%
Armonium hydroxide C.50% to 10% "Oe 20%
(W G
LAmponium phosphate 0.255 to 107 0. 50%
(EHhHgPOh)
Sodium mono-H phosphate 0.50% to 20% 1. 25%




TABLE 1 (CONTINUED)

§
i MINIMUM
CHEMICAL RANGE OF CONCENTRATION
COMPOUND CONCENTRATIONS T0O DISSOLVE
USED : USED THE CURD IN
3 MINUTES
Lithiunm h]df@xlde 0e10% to 1.60% 0. 20% ‘
(LiCH)
Hinnesoba yoagend 0.50% to 10% 1.50%
Potassium hydroxide 0.10% to 1.60% 0.010%
{xcH)
(NaQBhO7 . 1OH20)
Sodium citrate C.50% to 20% 2.00%
| (Na3CgHgOy o BHZO)
Sodium hydroxide 0. 20% to 1.60% 0. 10%
(NaOH)
Sodium pyrophosphate 0.50% to 20% 1.50%
(NayPoOp + 10H0)
Sodium seocuicarbonate 0.50% vo 10% 1,007
(haBH(CO )2 * 2H,0)
Trisodium phosphate C.507 to 203 1e25%
('%31’0& . l"[izO)

With sodium citrate in cffective concentrations, the mixtures were
cloudy due to the suspension of fine particles of curd in the mixture
while witnh the rest of the compounds that were satlsfacltory the seolutions
were practically cleax

fl

Tne results indicate thet the conmpounds wihich were satisfactory in
dispersing or dissolving the curd would be satisfacbory in the ruaning of
yeast ond mold counts if they do net have a toxic effect on the yeasts

and melds or ctherwise influencce the accuracy of the counts.




b, Use of Mechanical Means.

(1) Grinding with Food MI1L

Samples of cottage cheese can be dlispersed by grinding in a food
mill wnich forces tine cneese bnrough a screen with holes approxmimately

0.5 mme in dizunsber. It was observed

,

nat this operation breaks the
cheese curd down into rather swall particles but when plated out there
are stiil small lurms of curd which mey be wmistaken for yeast colonles.
Uther dilsadvanbsges of this mebhod are the possibility of contamination,

the waste of cheese, and the mebbod is somcwhat messy.

{2) Grindine with Morter and Pestle

Grinding cotbave cheese with a mortar and pestle was found to break
the cottage cheese curd down into very small particles, forming a creauwy

paste. However, the particles are still large enough to be confused with

yeast colonies. There is the wossibility that yeasts may be trapped in

these lumps, which would result in inaccurate counts. It wzs ok
at this method of grinding with sodium clitrate added gilves a suspension

of the cotitapge cheese curd in the dilution blank that does not settle outb.

This method agpears to be better than grinding in a food mill because it

reduces the particles to & smeller size. It has the digadvantazes of the
possibility for contamination while grinding and is somewhst messy.

(3) Grinding with Mertar and Pestle and Sand

Cottage cheese was ground with a wortar and pestle with a small

Py

amount of sea sand added. It was observed that thils method of grinding

C?

effective in getting the caeese broken down into small particles but

it has the same disaedvantages as prinding witheout sand.

1

(4) Preezing and Thawing

It was thought that the scticn oi hard freezing and then thowing

mignt cause sufficient breaking upn of the curd particles for plating



Samples of cheese were frozen hard

on the wWas

of the curd, but not sufficient to take the wlace of gri
mortar and pestle or & food mill. 1t waes alsc founc thal
tends to lower the yeast and mold counts sppreclably, pre
the erushine action incident to the freezing.

16

from observations at this station the method of grinding with a
mortar and pesbtle is thought to be the best mechanical means of breaking
up the cotitage cheese curd. However, it is believed that none of the

mechanical means slone up the curd particles
for the runming of yea
N Modifications on the Yeast and Mold Counts.

Curd b

€3

ned that cottage che

isp oy various

(9

ECessary

the influence of the use of Lhese compo Lnug ot yeash and
The pencral procedure was as followst The cneese was gr
mlll which forced tne cheese thwoush a

0.5 mm. in diameter. The ground chee

BOTOW g best tube conbtain

ca

anped

welghed into a

soluticn of a chemical comoound end a few glass beads.
agitated gently by conbinous inverslion at the rate of

times per minute for 3 minutes, using a stop watech to

At the end of 3 winubes, necesgary dilutions wore made an

curd can be di

o

=]
55

olved or

Lo actermine

Ao

D .

mold coun

o

Tl

L3

with ood

Ry

&

ximately

« of tae
of an agueous

The mixture

HWES

the

procedure.

duplicate plates

were poured. The cheese and chemicel wixbure was allowed to stand for 3
minutes wmore at which bime the necessary dilutic were mads again and
duplicate plates were poured. Then the checse and chemical mixiture was



17-

a2llowed to stand for 6 minubtes more at which time the necessary dilutions
WEXe méde again and duplicate plates were poured. One plate éf each pair
of duplicate gvates was poured with pobtato dextrose agar wilch had been
acidified to pH of 3.5 with a sterile solubtion of 10} tertaric acid. The
cther plate was poured with potato dextrose agar to which had been added
100 parts per million of aureowycin hydrochleride. Both the tartaric acid
and the aureomycin hydrochloride were added to the agar just prior to the
pouring of the plates. The plates were incubated at 70°F. for five days,

This Drocedure was followed with

O
Q.
o
T
.

then counted and the resulls recor

e 13 compounds fhab were sabisfacbory in dlspersing or dissolving the
cottage cheese curd. A conbrol was run on cacn sample of the cotiage
cheese using Olsont's modificstion of the standard method as shown under
methods.

The influence of various chewmlcal compounds uvsed to dissolve or dils-~
perse cottage chesse curd on the yeast and mold counte is shown in Table
2+ The results of the counts on cottzge cheese when using Ilithium
nydroxide, 0.L0%; sodium hydroxide, C.10%; and
Minnesota reagent (9), l.57 are not shown in Table 2, because it was found
'that the number of colonies on the plates poured with both aurcomycin and
bartaric acid added were considerably lower ithan the conbrols. The nuber
of colonles was conslderably lower than the controls, ever with 3 mirutes
gxposure time, wilch indicated that the compeunds in the concentrations
used were toxic. Only 2 samples of cottage cheese were run using these
compounds to dissolve the curd because of their toxicity.

A serles of trials were run in which three compounds, ammonium

P . | T e » - . , 2 i
hydroxide, 0.20%; ammonium carbonate, 0.207; and ammonium phosphate,

0.50% were used.
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higher counts were obtzained on the plates contalning

100 parts ver million asureomycin thsn on the plates acldified with
tertaric acid,

A second series of triels were run in which six compounds, sodiunm
borate, 1.0%; sodium citrabte, .07 sodium monohydrogen phosy
trisodium phosphate, 1l.25%; sodium pyroghosphate, l.5%; and sodium

sesquicarbonate, 1.0% were used. The average number of coloniss per
plate in three trials in these determineticns 1s shown under Series 11,
Table 2.

£,

The resulte indicate thalt ou the plates poured with potato dextrose

agar with 100 parts per milllon sureomycin added, sodium wonohydrogen
phogphate, 1l.25%; sodium citrate, 2,073 :nd sodium borate, 1.0% were

satisfactory for dispersing cottage cheese curd for yeast and wmold counts,
because they gave counts comparable to the controls. Tn some cases they

gven showed a slight increase in count with incressed holding time.

i
<
-
=
=4
T
&g
o
Cl

phosphate, 1.5% znd sodium sesquicarbonate, 1.0% seewmed to be

. 3

semewhat foxle because they showed decreases in counts with increased

holding bime. Trisodium phesphate, l.25% seemed to be fairly toxic.
because the counts were consilderably lower than the controls and. de-
creased further with incressed holding time.

The results on the plates goured with acidified pobtato dextrose
agar indicated the same general trends as those on the agar plstes %ith

urcomycin added except th t the counts were ¢ er. It alsc

agpeared that wilth thls medium, sodium borate was somewhat toxic as the

average count was lower than that on the control, but there actuslly

appeared to be an increase in count with increased holding. A possible

explanation of this discrepency ls thuat the acld in the agar rescied with

1

ne souium borate carried into the plates with the diluticn medinm to

ot
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monohydrogen naosph

chigese curd for tae running of yzast snd molu counts beozuse uwhey

solve or dieperse the cotltarse cheese curd salls:

molds. It also sppeared U
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" 1.

2, 0.50% would be setisfactory wien using

v

bubt nob when naing acidifled agar.

data for the

a third series of trials wos run with the 9 compounds
ardes T oand Seriles 11 using the same concentrations but using

was prounc in a Tood mlll as before.

The - round checee was well rid sle welghed into a

aguecus soluticn of the chermdcal compound and & teaspoon of

The wixture wag agitated by vigorous shaeking untll the checsc was dig-

i

kY

sulved or disperscd bto the extent 6

b ne curd garticless settled outb,

and the time in seconds reguired to accomplish this was recorded., Th

necegsary dilutions were made, snd duplicate wlates were pour

tae plates was poured with aureomyclnt age

b

counted zmd the resulbs recorded. Controls were not run

becsuse tile plates contalning sodium

o

plates vere

the number of

- S N - iy o ERT vl T
gn the controls. The average, in 5 tricls,

colonies per plate and the time required to dissolve the curd with esch



compound s shown in Table 3.
The results indicate that on the plates soured wilh sureomycin

carbonate, 0.20%; ammonium phoschate, 0.50%;

s 3 . oy b e e (1413 3 0
sodium monchydrogen vhosphate, 1.25%; sodium borste, 1.0%;

2.,0¢ seemed to

sounds gave results cormarx the results obisines with sodium

citrate.

The recults Indicete tha

l B2

wnium ghosphate, 0.50%; 2o

et

nonohydrogen phosphate, 1.25%; sodium

and sodium sesqguicarbonate,

cibrate, 2.0

secmed teo bo satisfactory,

assuming bthat sodlium citrate was the control.

phosohote, 1n the concentraiions used, were toxic to the yeasts

compounds to dissolve the

of cottage chesse. This can be attributed to the differences in physical
nroperties of bhe curd., The soft curd bresks down rather guickly, while

the hard or rubbez wrd tokes consliderably wore vime. The average tims

¢ the curd snows that ammoniam hydroxide,

trisodium phosphate, andi sodium sesquicarbonate were the most effective.

dowever, twe of these compounds, ammoniun

e
D
o
[
6
e
1
b
!‘e‘
}__!

1y toxic to yeasts and

3

arparently was nobt toxic, required the

the curd of any chemical compound used. Generally, these resulbs show
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COMPOUND USED
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RANGE

AVERAGE

PH 3.b
AmnoTAuM Car Ce 57 L1 5=150 85
A A0 T Oe Ok 30150 13
Asrion Ga 107 50=150 59
ui an o-H 7 A . 97 6= 1730 98
risodiun phosphate Le 00 1,5=90 6{
odium porate ' 1L OF 75 1 5-90 80
Sodiun citrate 204 102 90=150 116
.55 piva 115=129 92
L 0% 112 30-100 [oY4
that the more toxlc the cherdical conpound 1s fo yeagis and molds, the
mores rothab it will dissolve cottzge cheese cuard.
The general results indicate that ammonium phosphate, C.50%: sodium
monohydrogen phos 2, 1.25%; and sodium citrate, 2.0% are sabtisfactory

socrsing cotbage cheese curd for the running of yeast and mold
counts because they dissolve the curd and do not sesm to be texic to
the yeasts and wmolds wilh either aureomycin or acidified apgar. The
order in wihlch these compounds are rﬁcammen@ed is (1) scdium mamohjdragen

phospha

d{ O"?S’ 1 ¥

te, (2) ammonium ghosphote, abd (3) s

phogphate and azmonium phosph WEYE

pdium citra

because tney dissolved cottage cheese curd more rapidly
citrate, znd socium cltrate seemed to give only & suspe

\A,.'
Sodium

mono=-

e placed alove sodivn citrate,

than sodium
nsion of
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curd in the golution.

be The Effect of the Use ol Aureomycin Hydroculoride to

Irhibit Bacterizl Growbth on Yeast and Mold Counts.

s

It hes been polnted out earlier that one ol the main faulis of the
standard method (13) for the rumning of yeast and mold counts is the
precipitaticn of curd in the plates due to the use of an acld medium.

) 3 s

The purpose of this acld meulum is to inhibit baclterisl growth anc

)

allow the yeasts and molds to grow. It was thought that 1f some material
other than acid could be used bo inhibit bacterisl growth the precipi-

tation of curd in the plates which mekes counting very difficulb could be

avoided., The general procedure used has already been glven under "Dis-

H

persion of Curd by Use of Chealcals", e effect of using avrcomycin
hydrochloride to inhiblt bacterisl growth on the yeest and mold counts
on cottage cheese is snown in Table l.
TABLE L
A COMPARISON OF THE NUMBER OF YEAST AND MOLD COLOWIES

DEVELOPING ON AUREOMYCIN AGAR AND ON
ACIDIFIED AGAR (105 COMPARISONS)

PLATES POURED WITH POTATC DEXTROSE :
AGAR WITH

100 PARTS PER MILLION TARTARIC ACID
AURECHYCIN ADDED ADDED TO PH 3.5
Average number -
of colonies 115 - 89

tumber of compariscng

nzving the higher : go 17

number of colonles
e plate

The results show tnat, of the 10% comparisons between the number of.
colonies per plabe, in 82 instances higher counts were oblbained with

otato dextrose agar to whlch 100 parts per million aureomycin had been

o)

ided than with the acidified agur. The average number of colonies on

{u

the plates in 105 comparisons with 100 parts per million aureomycin
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cheese were plated oul using Olson's modi-
d method 28 ghovn under mebinots. Plates we

re
milliilon
acicified
plated from
b ml.

oF 208

same procedure e

=nd 00 ml. water dilution blank were

The effeet of the siz

oo ld

counts on cottage checse 1s

TABLE 5

w

CT OF THE S1ZE OF SANMPLE USLED O

| THE

AND FOLD COUNTS O COTTACE CHERSE

HUMBER OF COLONIES DEVELOPING
ON POTATO DEXTROSE AGAR WITH

NUMBER OF
1l g. SAMPLES:

5

100 PrM AURECMYCIN

ATDED

TﬁRTQPIC A”ID
o

THTy
ULED

86

Gl

Lo

157

86

113 0
100 5

120

123

110
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g 100
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es avo dextrose
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doed

=

thae ten L g.
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samples ranged from 8L to 123 and averaged 102, while the colony count
on the 10 g. sample was 116. Two of the 1 g. samples had wore colonies
than the 10 g. sample, while the remaining § had fewer colonies than
the 10 g. sample. On the plates poured with acidified potabto dexbrose
agar, the colonies on the ten 1 g. samples ranged from 3L to 110 and
averaged Th, while the colony count on the 10 g. sample was 82, Four
of the 1 g. samples had more colonies than the 10 g. sample, while the
remaining had fewer colonies than the 10 g. sample.

The results seem to show that the use of 1 g. samples would give
rather wide variations in the ycast and mold counts on cottage cheese
and that the counts would be as reliable as they would be if a 10 g.
sample were usede. The varisticns seecmed to be more pronounced with the
acldified agar than with the agay with aureomycin added. The resulls
also show that h%gher counts are obtained with potato dextrose agar with
100 parts per mi}lion aurcomycin hydrochloride added than with potato

dextrose agar acildified to pH of 3.0 with tartaric acid.
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cheege by some workers. The Mojonnier method

method for fat d
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The method wzs tried with only 6 sauples of cotbage cheese and was con-

ffactij because of tne considerable vardations from the

’._‘.

sidered unsatb

. . ; ; ; ) N . e o 4
Mojornier method. The average of the O samples was 0.00% lower than the

average of the 6 somples zn debtermined Dy thne Mojonnier method. Only 1
out of the 6 determinations checked within 0.20% of the Mojonnier method.

be The Modified i

Since so much wrouble 1s encountered in gebting the colioge cheese
test bottles, it was thoug h that some mabterial might be used
te disselve the coltage cheese curd go that it could be uipbibeﬁ into

the test bobttlem. It was found that thls could be aceowplished by adding

concentrated ammonium hydroxide (27%~20%) to the cotbage cheese. It was

2

also thought that the Minnesota method of fat determination might be ap-

oy

plied to this dissolved cheese. The test was performed ss followst 27 g.

of cottage cheese were weighed intoe a 2 ounce cream sample Jar, then 5,7
ml. of concenbrasted smmoniuwn hydroxide were added to the cheese. This
gzve 27 ge of cheese plus 6 go of smmonium hydroxide, which made 11 g. of

the mixture contalin 9 g. of cottage cheese. The Jar was then placed in g

water babh ot 1209. and wixed occasionally until the curd was dissolved.

Then 11 g. of the cheese mixture was weighed into an 8% Babeock wmil

bottle using

4 bulb syringe or pipetie pump was used in
drawing the cheese mixbtuore inte the pipette because of the irritating
effect of the ammonie fumes. Then 10 ml. of Mipnesota reagent (9) were
added to the test bottle and the boittle placed in a water bath at 1L00F.
for 5 minutes, mizing occasionslly. Water at 1800Fﬂ was added to bring
the mixture up to the base of the ncck of the test bottle. The botbtle
was then centrifuged for 30 secconds and water at 140PF. added to bring

]

the fat columm up into the graduasted vorbtion of the neck. Then the botble
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was run ag follows: 27 g. cf coblage chessewmre

trobod anmend

T, g w o a
Then 6.7 ml. oi

Lo e Ls £ s PP B 5 Al S g D 5 “to-
(274=30%) werc adoed to the cheose.  Thir wes

,b{]VTHL” rmotiod cells for.

than the Pen

of cheese plus 6 g. of wwonius bydroxide, whlch mede 11 ge of the mix-

bath at 1209, and nixed

L

Then 11 g. of the checse mixture vere 6% Babceock milk

test bottle usine a milk pipettes A bulb syringe or pipette

into the Lte because ol the

Fomess, Then 3 ml.

. I T TR A PR et gy od o M A A Yy P
were added to the test bobttle and mized well witn the cheese.

alcochol 1

¢ acid, specific gravity of 1.72 to 1.7k,

£

bo one part of weter. The conteltbs the test totlle were well mixed

and then cenbris The test botile wos removed frem the

centrifuge snd the reading

oW B o Lox . o . Jo 23 " P N & s " i
From Table & it con be secen thal the grestest variasticn froenm the

e DY TP L by T e Aol e 2 RPN
was 0.70% too high, while the smallest variatlon was

CeClE too high, with: the

winile only 3 showed results lower bthan the Mojonnier method. Seven out

)

of the 15 ¢

Mojonnler method,

This method has the same adventages ze the modifled Minnesota method
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but the results indicate that it is not as sccocurate. While the

Y 2 O g Ay i S -~ - - = Ty
Mojonnder method wos slipghtly less taan

method, s

de Use of Detergents

The poesibility of the uee of detergents for fat def in
coblage cheege was consldered The Bancox and Shainsx methods were iried

cothbage checse nothing added anc also using colbitage dicese

o
Ao

: had been dlssolved -«

&
ot
S
=y
o’

h ameoninm hydroxide as in previous

2

The rest of the procedures were run according to tiie iunstroc-

iy

piven with the reagenbs. The

me methods were used on only L samples

<.

cheese and the resulis are net given becsuse they were too

B LN Ao
(o33 UO.J’J{‘

ervetlics Tn all cases the resulis were considerably lower Saan the

lojonnier methods This was probsbly due to the acidity of the cotiage

chesae difficult for the debergents to sct upon the fat in the

results indicote thst detergents asre unsatisfactory for

the determination of fabt in cottage cheeses

*Banco Reagent was obtained from Anderson Laboratories, Fort Worth,

#3t8hain Reagent was obtained frowm Dr. Phillp Shain, Staten Island,
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C. Salt Tests=-4 Comparison of lMethods of Preparation of Cotuape Cheese

Samples for Direct Titration.

The A.0.A.C. method (2) for the determlnatlon of salt in cheese is

an accurate mebhod but it hss the disadvantages of being time consuming,

complicated, and requiring several resgents. Since the Lest is based
upon the reaction of silver nitrate with sodium chloride to give silver
chloride, and mercuric nitrate slso reacts the same way, 1t was thought
that a method of direct titration using silver nitrate or mercuric

nitrate might be spplied to cottage cheese. In comparison of The methods

of direct titration for salt in cobltage cheese, 10 g. of cheese were

2]

mixed with 250 ml. of distilled water. Additlonal treatments of grinding,

heating to 160°F., boiling and filtering were also employed in sttempt

'"ri
l’jj

to get results which check clesely with the control method wnich was the
A.0.A.C. method as wmodified by Wilster, et al, (17). In all cases 25 ml.
portions of the cheese and water mixbtures were used in the titrations
with silver nitrate and mercuric nitrate, Titrations were made on the
supernatant liquid before it was filtered. The remainder of the liquid
was then filtered tuorough rapid filter paper (E.H. Sargent, number S501)
and tlirations were made on the {iltrate. The titrations were made with
01711 W silver nitrave and with 0.1711 N mercuric nitrate using 1 ml.

of a 10% solution of potassium chromate as the indicator for silver
nitrate and using 12 drops of a 0.10% solution of s-diphenylcarbszone in

4

nevbral ethyl alcohol as the indicabor for mercuric nitrate. A

-
[
oy
vl
@
=
[

point with silver nitrate the color changed from a vellow 4o a yellowish

()

crange, while with mercuric nitrate g distinct permanent purple colox

developed. With these titrations the percent of salt was read directly



from the buretbte beceuse eanch ml. of the silver nlirate or mercuric
nitrate used represented 1% salb.

The resulbs of the bitrations with silver nitrate ond mercaric
nitrate for salt determinations on cobtage cheese prepared by four

different metheds are shown in Table 7. The results shown in this

&)

i

Table are the average of duplicate determinations. Of the 140 sets o
duplicate determinations shown, other than the control, 130 checked
exactly with each other, while 29 varied only 0.10%, and only 1 varied
as ruch as 0.20%.

l. Mebhod I. Cheese Ground in a Mortar.

Since it is rather obwvious that cottage cheese cannot be titrated
without breaking up the curd, it was thought that by grinding the checse,
diluting with water, and then titrating the mixture that the percent of
salt might be determined. It was also bthought that the cheese should be
ground finely to give a uniform mixbture of water and cheese. The pro-
cedure used was as follows: 10 g. of cotbage cneesevﬁére welghed onto
parchment paper, transferred to a mortar and ground with approximately
10 ml. of distilled water to a fine pastres The mixture was then trans-
ferred to a L0O ml. beakcv ard the mortar rinsed severasl thcs with
distilled water to make sure all the cheese was transferrved. Then
enough distilled water wss added to make the total amount used 250 ml..

a. Not Filtered.

-

The results show that with silver nitrate on sarvles of cobtage
cheesc ground in a mortar and not filtered, the ﬁr.ausst variation
from the control was 0.23% too high, with the average varizticn 0,056
too high. Six of the 10 determinations checked within 0.10% of the

ontrol.
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TABLE 7

A COMPARISON OF METHODS COF PREPARATION OF COITAGE CHEESE FOR DIRECT TITRATION WITH SILVER NITHATE AND MERCURIC NITRATE
(ALL RESULTS SHOWN ARE THE AVERAGES (F DUPLICATE DETERMINAT IONS)

-
-
-

; ' ' METHOD I i METHOD II ; METHOD III ' METHOD IV

' ' ) GROUND IN MORTAR ¢ GROUND IN MCRTAR WITH SAND HEATED TO 160°F, HEATED TO BOILING

: : v e g y Nor i . _mor . LN NOT :

: ' ¢ FILTERED  FILTERED , FILYERED ,  FITERED  FILTERED . FOTERED | FITERD '  FILTERED
' I , SALT (§) , BALT (%) , SALT (%) ) SALT () ! samr(g) ' sar (%) ' sar (%) ' sar (%)
: : T L Cwmr ) w0, Cwmm U CWEE L wme Ot wmm ot e
; 1 / ; . : : ; : i : : : ; - ; - -
S San D g, o2 o, t 02 dwed, 2 e, M2 ey, M e, M v, M o),
: x r1.22 '1.20 '1.00  '1.20 '1.10 '1.20 110 :1.15 :1.15 :1.10 :1.10 :1.10 1,10 11,20 11420 1,20 11,20
12 ' 1,66 11,55 '1.45 150 11,40 '1.50 :1:50 11445 '1e45 :1.45 1,30 '1.40 11430 1170 ! 145 :1.65 11,40
f 3 : 1,85 :1,90 :1.80 "1.-‘-;-0 :1.80 :1.90 :1..80 :1.85 :1.85 ;v.m :1.9n :1.90 :1.90 :2.10 ::a.:.o ::.1..10 :a.:l.o
: 4 : 2,08 :2..05 :2.00 :2-.10 :2.05 12,10 12,00 '2,10 12,00 '2.10 :2.10 :2.10 :2.10 :2.2(5 :2.20_ Lz.zo :2.20
£ 2 ' L7 11,80 '1.70 11,80 1,70 11,80 1,70 175 1700 11475 :1.'zu 175 '1.70 :_1.80 :1.&0 :130 :1.80
: 6 : 1.05 :1.20 :1.10 11420 :1.10 :1.20 ‘1,10 '1,18 :1.10 11430 11,10 '1425 '1.10 :-1.20 :-1.20 :1.20 :1.20
: 7 ' 0452 :o.'?o 10,60 10,70 :0.60 10460 10,60 10,60 10,60 0,70 10,55 10,65 10460 :'0.70 :0.5'5- " 0.65 :o.sg
A ' 152 1,75 11,60 :1.:70 1160 1,70 1460 ,:1.'z'n:>I (160 1170 1155 11,70 '1.60 4'1.80 '1.70 :1.30 11,70
g | 9 ' 145 :1.20 :1.10 :1.20 11,10 '1.20  '1.10 :1.15@ :1.12 11420 1118 '1a5 :1.15 :1.18 '1.20 1,20 '1.20
: 10 : 1.20 :1.20 :1.10 :1.20 :1.10 :1.20 :1.20 '1.20 :1.20 :1.20 :1.15 :1.20 :1._20 :1.25 :1.25 :1.30 '1.20
ﬂf La399 '1.455 114355 '1e45 14355 '1u44 1137 '1.413 (10377 '1.450 (1363 '1.420 11,375 '1.513 :1.1.65 '1.510 :1.460
1 + Vills ¢

. FROM CONTROL J0.056 10,044 40,051 0,044 30,041 '0,029 40,014 '0.022 40.051 0,036 40,021 0,02 40,114 U0,0(6 .40.111 40,061
. L 1
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The greatest variaticn from the control wien titrating with

mercuric nitrate was 0.21% too low, with the average variation 0.0L4%

too low. Eight of the 10 determinations checked within O. 10% of the

control.
b. Filtered.
The resulbs ghow that with silver nitrate on samples of cottage

cheese ground in a mortar and filtered, the greatest variation from
the contrel wes 0.15,7 too high, with the average variabtion 0.051% too
highes Six of the 10 determinations checked within 0,107 of the control.

a

The greatest variation from the control when titrating with mer-
curic nitrate wes 0.16% too low, with the average variation 0.04L% too
low. Eight of the 10 determinations checked within 0.10% of the control.
The above resulls indicste thalt grinding the cottape cheese with a
mortar and wixing with water 1s a satlisfactory method of preparing cot-

)

tage cheese for salt determination by direct titration., It appeared that
filtering of the sample lmproved the accuracy of the method only slightly.
Titration with mercuric nitrate seemed Lo give more accurate results than
titretion with silver nitrate. Mercuric nitrate has the additional ad-

vantege of having egn end point that is very easy to read.

2. Method II. Cheese COround in a Morter with Sand.

It was thought that grinding the cottage cheege in a mortar with

the addition of sea sand might aid in getting the curd particles broken
down nore finely and would give a mbre uniform mixture of water and cheese
than grinding without sand. The procedurc used was as follows: 10 g. of
cottage cheese were welghed onto parchment paper, transferred to a mortar

and ground to a fine paste with 1 teaspoon of sea sand and apvroximately

10 ml. of distilled wa 057; The mixture was then transferred to a 400 ml.
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beaker znd the mortar rinsed several bimes to make sure gll the cheese
was transferred. Then enough distilled water was added to make the
total amount used 250 ml..

a. Hot Filtered.

Thé results show that with silver nitrzte on samples of cottage
cheese ground in a worbar with sand and not filtered, the greatest
variation from the control was 0.18% too high, with the average varia-
tion 0.,OLLE too high. Seven of the 10 determinatlons checked within
0.10% of the control.

The greatest varlation from the control when titrating with mer-
curic nitrate wos 0.16% too low, with the average variation 0.029% too
low. BEight of the 10 determinations checked within 0.10% of the control.

be. Filtered.

The results show that with silver nitrate on samples of cobtsge
cheese ground in a mortar with sand and filtered, the greatest varia-
bion from the control was 0.21% too low, with the average variation
0.0LL% toco high. Seven of the 10 determinations checked within 0.10% of
the control.

The greatest variation from the control when titrating with mercuric
nitrate was 0.21% too low, with the average variation 0.022% too low.
Wine of the 10 determinations checked within 0.10% of the control.

The above results indicate that grinding the coitage cheesse with

i)

mortar with sea sand added and mixing with water is a satisfactory
method of preparing cobtage cheese for salt determination by direct
titretion. It appeared thét there was a élight advantage in favor of
filtering the sample. Titration with mercuric nitrate secemed to give

more accurate results than titration with silver nitrate. This method



cave resulte that checked more closely with the conur\l than grinding
without sand, but the ¢ifference was slight.

3. Method III. Cheese Heated to 150°F .

It was thought that some method of eliminating most of the protein
portion from the cheesc and water mixture might give results which check
more closely with the control. It‘wasvthought that heating to 160°F.
might accomplish this protein precipitation. The procedure used wWas as
follows: 10 g. of cottage cheese were welghed into a LCO ml. beaker,
250 ml. of watcr were added and the mixture well mixede The mixture

wes heated to 1A0PF. aznd then cooled bo room temperasture in a wabler bath.

ae Not Filtered.

The results show that with silver nitrate on samples of colbage cheese
heated to 160%. and not filtered, the greatest variation from the control
was O.25% too high, with the average variation 0.051% too high. Tour of
the 10 debermingtions checked within C.10% of the conbtrol.

The greatest variation from the control when titrating with mer-
curic nitrate was 0.36% too low, with the average variation 0.036% too
low. Eight of the 10 determinations checlced within 0.10% of the control.

be Filltered.

The results show that with silver nivrabte on samples of cottage
cheecse heated to 1H60CF, and filtered, the greatest veriatlon from the
control was 0.26% too low, with the average variation 0.021% too high.
Five of the 10 determinations checked within 0.10% of the control.

The greatest varlation from the control when titrating with mercuric
nitrate was 0.36% too low, with the average variation 0.2L% too low.

Eight of the lOldetermina ions checked within 0.10% of the control.

The above results indicate thal mixing cottage cheese with water



and heating to 160°F. is a fairly satisfactory method of preparing
cotbage cheese for salt determination by direct titration. It appeared
that there was a slipht advantage in favor of filtering the sample.
Titration with mercuric nitrate seemed to gilve more accurabte resulis
than titretion withellver nitrate. This method did not give results
that checked zs clogely with the conbrol as method I or method II.

Lo Method IV. Checse Heated to Belling.

! J !

It was thought thab hesbing the cheege and water mixtwe to a
emperature higher than 1A0°F, might eliminate nore of the protein
portion of the cheese and glve results which check wmore closely with the
controle The procedure used was as followst 130 #. of cottage cheese
were welghed into a LOO ml. besker, 250 ml. of water were added, and the
mixbure well wixed. The wmixture was heated to the boiling polnt ana

then cooled tuv room temperature in a water bath.

1ih

C" e

2. Nob Filt

The results show that with silver nitrate on samples of cottage
cheese heated to boiling and not { _thcroa, the greatest variation from

the control was 0.20% too high, with the averasge varisztion 0.114% too

v

nigh. Tive of the 10 determinstions checked n 0.10% of the control.
The greatest veriation from the control when titrating with mercuric
ith the average varlation 0.066% too q1t~
Five of the 10 determinations checked within 0.10% of the control.
be Filtered.
he resulbs show that with silver nitrate on samnples of cotbage
cheese heated te boiling and filtered, the greatest variation from the

cortrol was 0.28% too high, with the sverage variation C.111% too high.

!..Ja

Five of the 10 determinations checked within 0.10% of the control.



The greatest variaticn from the control when titrating with
mercuric nitrate was 0.206% too low, with the average variation 0.051%
too hiph. Five of the 10 deterwminaticas checked within 0.10% of the
conbrol.

The above resulbs lndicete that mixing cottage cheese with water

atisfactory method of prepsring cobiage

o

and hesting to boiling i1s not a
cheese for salt determinstion by direct titration. There did not appear
toe be any advantage to filfering the sanple. Nelther silver nitrate

nor mercuric nitrate seemed to give any particular advantage to accuracy
of results. This method was the leazst accurate of the four methods

triede.



The Mojonnier method (10) for the determination of moisture in
cheese is an accurate method, bul it requires the use of the Mojonnier
nilk bester which is not available in many dairy plants. The A.0.A.C.
method (2) is also an accurate method, but it requires cons rable
equipment usually not found in dairy plants and is also time consuming.
There is a need for the development of a‘simple, rapid,; and accurate
method for determination of moisture in cotltage cheese,

Since Kosikousky, et =l (7) used a semi-sutomatic moisture tester
for cheddar cheese, processed cheese and cheese food, it was thought
that the Cenco aubtomatic moisture testerst might be applied to cottage
cheese to determine the percent of moisture.

The Cenco autcmatic moisture tester was designed primarily for low

molsture materlsls such as wheab, oats, barley, rice, corn, starch,

flour, dry milk powder, and other maberisls having & low moisture content.

=3

With these materlals it 1s satisfactory Lo place the material directly
into the drying pan. However, with cottage cheese there will be a dried
layer of cheese in the pan which would be difficult to remove, TFor this
reason it was consldered desirable to use a filter paper in the bottom
of the pan to spread the cheese over to aveld this dried cheese in the
drying pane. The procedure used was as follows: a plece of filter paper
(E.H. Sargent, Number 501) 12% cm. in diesmeter was placed in the drying

pan and the lamp turned on to remove any molsture from the filter paper.

#The Cenco automatic moisture tester is manufactured by the Central
Scientific Company, Chicago 13, Illinois.
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The pan and paper were bhen balenced at 100%. The tester dial was then
turned to O%. Enough cobttage cheese was placed on the {ilter paper and
spread evenly over the surface to balance the pan at 0%. Approzimately
5 ge of cheese are required to balance the tester. Tﬁe cneese must be
spread evenly over the paper to kecp the pan from tilting. The cover
was closed and the drying lamp turned on ab 115 volts. The percent
moisture removed, as shown on the dial of the tester by moving the dial
to balance the pan, was recorded at 2 minute intervals. The cheese was
dried to a weight that would remain constant for a 2 minute period,
because this conforms to the instructions with the tester for other
products.b

A great deal of’preliminafy work wés done with the Cenco automatic
moisture tester to determine the voltage and size of drying lamp neces-
sary to dry the cheese to a weight that would remain censtant for a 2
minute period without charring the sample. Various modifications,
which included the use of 115, 100, 85, and 70 volts of current for the
entire drying process, agd the use of a 225 watt drying lamp with the
different voltages, were tried on samples of cottage cheese to determine
the most satisfactory way of drying the sample with the Cenco automatic
moisture tester. It was found that lowering the voltages increased the
drying time making this modification undesirable. The use of the 225
watt drying lsmp caused excessive charring of the sample making the use
of it undesirable. It was found that by using the 125 watt drying lamp
with 115 volts of current until the reading on the tester dial showed
75% and then cubtting the current down to 85 volts for the remainder of
the drying periocd, the cottage cheese could be dried to a welght that

would remain constant for a 2 minute period without excessive charring
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of the sample.
It was thought that it would be desirable to establish a drying

curve for cobtage cheese on the fenco automatic molisture tester. To
aceomplish this, 10 semples of cottage cheese were used for molsbure
determinations, and the resding of the tester dial observed st 2 minute
intervals for 2 pericd of 20 minutcse In a few trials the obgemvations
were made for as long aSFBO mimites, but it was noted that there was no
significant change past the 20 minute period.

licate

]

+

The drying curve which was determined by averaging quadry

determinations read at 2 wimubte intervals on 10 samples of cottage cheese

is shown in Table 8 and presented graphically in Chart I. The results

C.'!

show that there ils a rather rapid loss of moisture for the first 0 minutes,
the bester dizl showing an average reading of 77.2% at the end of this
perilod., There is a considerably decreased rate of loss for the next 5

minutes, the tester dial showing an average reading of 80.9% at the end
of tbis period. fro: this point on the loss of moisture is very slight

through the 20 minute pericd, the tester dial showing a

L]

-

1 average reading
of Bl.2% at the end of this period.

In order to determine what degree of accuracy could be expected by
the Cenco method for moisture determinztion, the maximum variation )
smong the L replicate determinations on eazch sample of cobtage cheese
at each time interval indicated above was calculated. The results are
shown in Tsble 9. The results show that as the drying time procecds,
the maximum variation among replicate determinations on the same sample
of cottage cheese ;t 2 minute time intervals becomes incre ~i ngly less.

At 16 minutes the maximum average variation is 0.36% and at 18 and 20

minutes the maximum sverage varistion is 0.35%. These resulis include



sanple number 8 which had 1 replicate thal wos considerably higher than
the others indicabting that an error had been made. Excluding this sample,
the results show that the maxlmum aversge variation among replicate
determinations at 15 and 18 minutes was 0.32%, and at 20 mlnutes 0.31%.
Thege resulls bear‘out the observation that with the Cenco method of
molgture determ ination, results can be cxpected that will check within
aporoximetely 04307 among replicate determinations.
TABLE 8
THE RATE OF I0SS OF PDISTURE FROM COITAGE CHEESE

 DURING TRYING BY THE CENCO MELHOD
(RESULTS ARE THE AVERAGES FOR L REPLICATE DETERMINATIONS)

DRYING TIME IN MINUTES

o T 6T 8] 1ol 2] 1] 161 18] 20

SAIPLE AVERAGE READINGS ON THE GENCO DIAL
NUMBER FOR L REPLICATE DLTERMINATIONS

20.2 1 LG.61 69.8] 78,01 80.T71 Blel| 81871 81.91 51.94 82.0

8.5 T LI 6551 75.51 78.6] BOJIT B0.6 1 BC.91 G1.01 BL.0

ISR I P IS ] R S R R PG S

23.1 bg-a 6U.) 70.6 78'8 ?9.6 79.9 60.1 bO.B ’80.3

1931 L6l 0041 7091 70D 1963 9.0 00,11 80,2 | 50,2

18 7 1—45.0 ] [‘f?n,[) 77-6 DO.2 Blcl 6103 blof} 31-5 8106

ltf 5 -’.,‘.603 ] 6‘/;01 ?bol 80')4 810 ’ bloh 610[:) 1 O.-- él)l.?

I Vo Foe SR Tot (BRI TSN LUR FNN PO

-

y 16,0 .1‘6.1 ) '?7.5 20.11 8 81l.1 @1-3 Ql‘L Slog

Oe 9
AVERAGE ) 20,3 1 40461 686,01 T7e5 | 80,11 0C,51 80,9 161,11 81.2 | 81,2

The results further show that abt the end of 16 minutes of drying,
the replicate determinations on each sample of cottage cheese checked

within 0.30% of each other with 6 out of the 10 samples. With an ad-

ditional 2 mimibes of drying, 8 out of the 10 samples checked within
0.30% of each other. In znalysis of the individual determinations on

the L replicates on 10 samples, 2L out of the LO determinations were

dried to within 0.10% of their final molsture after 15 minutes of drying.



DIAL READINGS ON THE CENCO MOISTURE TESTER(%)

100

95

90
85

L5

CHART 1
DRYING CURVE FOR COTTAGE CHEESE
20.3 UH.6 67.9 772 79,6 80.5 80,9 81,1 81l.2
AVERAGE READING OF L REPLICATE
DETERMINATIONS ON 10 SAMPIES
-
2 L 6 8 10 12 1L 16 18 20

TIME IN MINUTES
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THE MAXMUM VARTATI

AMONG FOUR REPLICATE DETERMID I\
COTTACE CHEESE BY THE CENCO METHOD
@IM& N MINUTES »
RN AR
M VARIATIONS 1IN BEADINGS ON THE CENCO DIAL
Al FOUR BEPLICATE DETERMINATIONS

1 Lot 7.0 12,2 % 2. 171, 3 Q.SA? Cali 1043 4 0.3 10,3

2 3-0 702 6-0 ] SQL}. )') 106 1-0 O.S 003 0-3

3 3.}—1 }-ﬁoi‘) 3.6 3.2 1..’_ 0.9 Oof: 0.3 003 003
I Dol 1 Gal 5.0 1 7.1 P20 1 0.7 10,3 10,2 10,3 104

5 2.0 5.8 [ Le? 12,3 [ 140 {142 | 0.7 | 0ub 10,3 0.3

A 7e0 15,0 1 2.2 10,6 10, | 0u5 10uit 10,0 1045 1043

7 10(} 3.2 i{aco 102 1-0 Goo GQB Oal 002 0‘3

5 1.5 1 1.0 .};ﬁ Culs 1*@,, 1.0 1G.9 1 C.7 10,7 0.7

9. 1.0 12,6 11.8 10,7 10,2 10,2 10.3 10,3 10.3 10,3

10 ) G. 9 1»0 L‘, CQT’ .,.,9).? ,O. {) ) O. _j Gn 3 G.B (:). 3 0.3

AV, BX- ' ; : _
— 3,051 5,131 3.30 1 2,621 1.38 1 0.751 0.8 1 0.32 | 0.32 1 0,31

8 ‘
additional 2 minute { drying, 39 oub of the L0 determinations
were Gried to within 0.10% of thelr final moisture.

cobtage chesase

can be dried by the Cenco

moilsture tester in 18 minutes without charring £ 115 volts of current
are used until the reading on the Cenco disl is about 75%, which reg wires

sbout B mimutes, and then ths current ie cut to 85 volts for the remain-

der of the drying time.

In order to determine the relative accuracy of the method, tests
were run on 18 samples of cotbage cheese using the sbove method and the

results obtained compared to the results obtained from the Mojonnier

methods The Cenco determinabtions vere made in guadruplicste, while the

Mojonnier determinations were made in duplicate.

The resulis oblz 1ned with the Cenco molsture tester and with the
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TABLE 10
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than the results obtzined with the Mojomnier wmethod, indicsting

there is z tendency for the method to give resuvlits that are tos high.

. = a o ] 2

he grestest variation of 0.051% from the Mojonnler method is an error
of only 1.0L%. A comparison of each individual determinaetion (4 repli-

cates each on 18 samples) to the average results obtained by the
Mojonnier method shows thab, of'a total of 72 compariscns, in the
najority (LO of 72) of the determinations the maximum variation was
0e30% or less. ALL determinabions checked within 1.0% of the average
for the Mojomnier determingtlons.

These resulte indicste that the majority of the moisture tests by the
Cenco method will be within 0.30% of the Mojonnier method.

The resulbs incicabe that the wmebhod 1s accurate enough To he used
for the deterndnation of molsbure in cottage cheese in a dairy plant.
The method had the advantages of being simple and rapid. 1t does have

the disadvantage of fairly high initisl cost for the tester.



SUMMARY AND CONCLUSIONS

»

A& study was made of methods of analysis of cottage cheese in

order to determine whilch were the most satisflactory and to attempd

to develop new methods or to lmprove on webhods in current use. The

mebhods studied were those for yeasl and wmcloe counts, fab content,
salt content and molsture conrtent.
A study was made on meth of prewaring cottage cheesc curd for

:

yeast and swld counts involving chemical and mechanical means to dis-

£l

verse or dissolve the curd. A total of Z3 chemicel compounds wore used
in an atbtempt to disperse or dissolve the curd for yeast and mold counts.

Briefly the procedure wa

ml. of an aqueous sclublon of the chnemical compound containing a few

L the 1

v}

!‘\

glass beads. The mixture waeg mixed uy inverting o 2te of 30 times

per ninute. A compound was considered satisfaotory if 1t dissolved or
rersed the curd completely in 3 mimutes. Ten of the compounds were
unsatisfactory because they did not dissolve or disperse the curd in 3

minutes of mixd The remaining

they dissolved or dispersed ftne cobbape cheese curd in 3 minubes. The

mechanical means include a food mill, grinding with a

mortar and pestle, grindiny with a mortser and pestle with sand, anc

freezing and thawing. These wethods were placed in the folldwing order
with respect to their ablility te breask down bthe cotiage cheese curd: (1)
grinding with a mortar and pestle with sand, (2) grinding with a mortar

and pestle, (3) grinding with a food mill, and (L) and thawing.

Grinding with s mortsr and pestle and also the frod wmill proved to be

3 o

somewnal messy, walle freczilng and thawlng consicerably lowered the



sidered satisfactory for breaking doun the cottage checse curd for
yeast and mold counts.
Cotbage cheese was plated oubt using

hat were satisfactory for udlssolving or

if they were toxic to yeasits and wolds.

nydroxide, potassium hydroxide, sodium i and Minnesova

reagent were highly toxle, amuonium carbonate, ammonium hydroxide,

sodium borate, trisodium phosphate, sodlum gyrophospha wbo, and sodium

sesquicarbonate seemed to be slightly to considerably texic, while

ammonium phosphete, sodium citrate, and sodium mornohydrogen phosphate

did not seem to be toxic

o

¢ yeasbs and molds. Sodium monohydrogen

phogohste and amronium pheosihste are recommended above sgodium ciirste,

hecause they sgemed to diceclve the curd; while sodium citrete secmed

bo give a suspension of cheoese in the solubion.

A compariscn was e agar with 100 perts

per million anreomycin b wotate dextrose agar

acidified to pH 3.5 with tarteric acid. It was found that higher counts

were obtained wibh the agar with aureomycin acded, indlicating that these
counts were more accurate than those cblained with the acidified agar.

Anotner advantage of the aurcomycin agar was thet there was no precipi-

tation of casein as wes the cape with the acidificd ager.

saiples cilegse were compared. It was

1%,

found that the 1 g. samples varied considerably and it eared that the

- 1

use of a 10 g. sample gave results that were wore reliable.
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abion of the fat

A gbudy wes made of methods for the

conbent of cottage cheese. The modified Babeock, the Minnesoba, and

the Banco and the

the Pbuncflv nia methods were tried along i

3

Shain methods. The two latter mothods and the wodified Babceck methed

favorably with the Mojonnier method. With the modified Minnesota and

the modified Pennsylvania methods, the cheesc was dissolved.wi'h'conf
centrated ammoninm hydroxide, pipebted into aun 8% Babeeck milk test
bottle, and then the roecommended prpcadures were followed. It was found
that tne modified Minncsoba mebhod gave results that checked more closely
with the Mojennier method than did ithose cbusained with tﬁe necified

Pennsylvania metiod, bubl it was not considered entirely satisfactory.

~ S S 5 3 s £ o= 3 2 5 1 . o
study was made of verious methods of preperaticn of cottage cheese

et

for direct titration with silver nitrete ond mercuric nitrate for Salt
deterwiration, The methods used were as followss (1) cheese ground in
a2 mortar, {Z) cheesc ground in a morbar with sand, {3) cheese diluted
with water and hested to 160°% ., and (L) cheese diluted with gaber and
beated to boiling. 411 samnles vere diluted with 250 ml., of distilled
woter and 25 ml. portlons btitrated, with and without filtering, with
silver nitrate and with mercuric nitrate, It usns found that the most
accurate method was grinding in a mo:trf'with gand, dilubing with 250 ml.

of distilled water, filtering, anc titrating with mercuric nitrato.

However, it sppeared that the acvantage palned by bhe vse of sand and

filtering over just grinding with a mortar was not worth the exbra
trouble and time lovolved.
A study was made of the Cenco automatic moisture tester to determine

its relative accuracy for the determination of molsture in cottage cheese.

A drying curve was established for cottage chesse for the Cenco tester.



This curve shows that there is a rapld loss of meisture for the first

8 minutes of drying, with a considerably decreased rate of loss for

the next 6 winubes. From this point on the loss 1s very sglight for the
rencinder of the Grying process. The results indicated that from 1h to
16 minutes are requirved for the drying to be completed. It was found thab

rf/

ggulte can be expected that will check within aboulbt 0.30% of the Mojon-
nier method in 18 wminutes if the 12% watt drying lamp with 115 volts of

current sre used for the first 8 wminutes of drying, and then cubning the

der ol the drying operation.
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