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Ili'.l'HODUCTION 

Cottage cheese is becoming an increasingly popular product with 

the consmning public., and t,he:reforc, the marmfacture and sale of this 

product is of increasing irnportance to dairy plants. If a plant 

operator is to maintain his cottage cheese sales by manufacturing a 

uniform product of high quality, it is necessary to have adequate 

testing methods. The methods needed are for yeast and mold counts, 

and for fat, salt, and moisture determinations. 

From a study of ·tho existing methods of ax1alysis used for cottage 

cheese, it was discove·red that the methods are unsatisfactory and in 

some cases ambiguous. Many of the methods employed are methods that 

have been developed for other dairy products., primarily cheddar cheese. 

Ivfany of the methods give results that are inaccurat,e, while others are 

time consuming and complicated or require the use of considerable 

equipment, a.nd reagents. There is a need for t,he development of a 

satisfactory met.hod for yeast and mold counts., and also for the clevelop-

1nent of simple, rapid., and accurate methods for the determination of 

fat, salt., and moisture in cottage cheese. 

1 
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The o·b;j of the work htrtin 

USC iL 
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REVIEW OF LITERATURE 

The accepted method for dd,erm~_ning the yeast and mold content of 

cottage cheese is found in Standard Nethods for the Examination 52.f 

Dairy Products, tenth edition., 1953 (13). Briefly, the procedure is as 

follo'\'rs: weigh an 11 g. sample of cottage cheese., aseptically, into a 

ste:t'ilf, 99 ml. dilution blank contaJ.ning water or some other non-toxic 

emulsi?ying agent. jVIJ.x the sample thoroughly before making suitable 

dilutions. Prcpe:rre dilutions and pour plates using potato dextrose 

agar which has been a.c.idified to a pH of J.5 with a sterile solution 

of 101~ t&rtaric acid. Incubate the platE-,s for 5 days at 21° or 25°c. 

( 70° or 77°F.). Report the computed numerical estima:te as the "Yeast 

and Nold Plate Count/ml..," of cheese. 

The standard procedure has been modified by .M~)rgan, et al, (11) in 

the following manner: weigh 1 g. of cheese onto sterile parcc1mc nt paper 

and transfer to a sterile 99 ml. ·water dilution blank. Ack a quantity 

of sterile beads to the sample ani:J shake until thoroughly mixed. Make 

suitable dilutions and pour plates using acidified tomato-peptonized 

m:i.lk agar-. The rest of t,he procedure is the saJne as thE: standard method. 

With this method the &1.dciition of sterile beads to the dilution water 

does aid in the breaking 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. sample of cheese, aseptically, and emulsify 

in a sterile mortar with a portion from a 99 ml. dilution blank of 2% 

sodium cit:cate. Hake further addit,ions of the diluting solution to 

effect a smooth suspension of the cheese in the dilution blank. Pour 

the resulting mixture back into the dilution bottle and shake in the 

usual mrumer. Make suitable dilutions and pour plates using acidified 

potato dextrose ag2.r. 'I'hc rest of the procedure is tho same as the 
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method. 

Olson (12) used a rnou.ificat:i.on of the standard method a.s follows:: 

;,,reigh l g. of cheese, aseptically., into a sterile mortai·, c:i.dd l rril. of 

a 20:~ £,odium citrat0 solution. an0. grind with s. pn,tle. Thon add 8 ml. 

of sterile water from an S ml. dilution bla1k, mix ·well, ·pour back into 

tllc, dilution ble1.nk anci shakE: in the usual mannsr. H;:,,ke suitable ilu.ti.ons 

parts per million of aureornycin hydrochlorid,e, using a 1% solution in 

sterile water. '.('his should be added just prlor to the pouring of the 

plates. This method has two distinct advmrtc1ges. One is the use of 

sodium citrate to emulsify tLu cheese in t(1e dilut:Lon blank so the.: t a 

uniform mixture of chcrse and dil11tion water b obtainE:d. The other 

advantage is the use of aureomycin hydrochloride in ti1e s.gar instead of 

tartaric acid. With this meti'10d theee is no precipitat;ion of casein 

which often makes the plates_poured from the lower dilutions difficult 

to count. '.I'lw colonies [irown on this medium are also larger and c ":.:d.er 

to count. It was found that t:-ic yeast and mold counts generally run 

slightly higher 1v:Lth this method than ·when acidified agar was used. 

The Babcock method (L) is often used a.t; a for determining 

t:-1e fat content of cheese. Bridly., this method as follows:. 

9 g. of cheese into a 50~s Babcock cream test bottle, l~~ rnl. of 1:rater 

I;, .. (82°c.) and vlace the test bottle ir, 2 water 

( S2°c.) or above for 5 rdnutcs .• Then add 17. 5 ml. of sulpimric acid., 

specific gravity of 1. 82 to 1. SJ, in :l .. nstalJ.,;1errts, mixing well after caci1 

addition. After all lumps are dissolvci.i, centrifuge for S, 2, and 1 

minutE criods, adding watcr at 140°F. (6o0c.) aftET the first and 

second -w:-1.irlings. Place the tsst bottles :Ln a 1JS0 to 140°F. (57° to 6o0 c.) 



WLJ:tcl' 3 l'l 

1l1ll( 

c,.:.L 1 

lJOil 

(10), 

lc:cnc,l, 

-· J g .•. 

c:.1 1-1 

::whrticm boils, 

soluti;:cn becomes clco.;r, filter up to 
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Wilster, et al, (17) used a slight modification o.f this method as 

follows:- use 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 rriodi.fication 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.O • .A.C. method 

(17) • 

.Arbuckle (1) reported a method of direct titration using mercuric 

nitrate to determine the salt content. His procedure is as follows:-

grind a 10 g. sample of cheese, add 250 ml. of water and heat to 160°F. 

(7100.), cool to room temperature, remove a 25 ml. portion, and titrate 

with 0.1711 N mercuric nitrate using s-diphenylcarb~zone as the indicator. 

The ml. of mercuric nitrate used eq:uals the percent of salt. He reported 

results comparable to the official method. 

Marquardt (8) reported two methods uf direct titration using sil,rer 

nitrate. His first method is briefly as followst weigh a. 10 g. sample 

of cheese, dilute with 250 ml. of water and heat to the boiling point. 

Then filter and titrate 25 ml. portions of the filtrate using 0.1711 N 

silver nitrate with dipotassium chromate or dichloro.flourescein as the 

indicator. The ml. of silver nitrate used equals the percent of salt. 

His second method is as follows: grind a 10 g. srurtple .of cheese wi·th fine 

sand in a morta+', dilute with 250 ml. of water, then filter and titrate 

25 ml. portions of the filtrate with the same solutions as above. The 

ml. of silver nitrate used equals the percent of salt. 

The official method (2) for determination of moisture in cheese is 
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briefly as follows~ weigh a 2 t,o 3 g. sc.mple of cheese into a round, 

flat bottomed dish with cover, dry in a vacmu11 oven at 100°c. ( 212°F.) 

until constant weight is reached., which usually requires about 4 hours .. 

During drying., the pressm·e shall not, be allowed to exceed 100mm. of 

mercury. After drying., cool mid. reweigh. The percent of mo:Lstu.rfi can 

then be calculated from the \·Jeight lost. 

Wilster, et al., (17) recom111ends three procedurGs for moisture 

deterlilinations as fallows: for accurate laboratory analysis, weigh 

accurntely 2 to 3 g. of cheese into a previously dried and weighed 

moisture dish ,-rlth cover. Then dry the sample in an oven at lO:J0 c. 

( 2120:B'.). If a vacuum of 20 11 or more is available, 10 hours of drying 

should suffice. If no vacuum is used, 24 110ur drying is recom:mened. 

Then cool in a desiccator for 1 hour., reweigh, and calculate the pcrcm1t 

of moisture. For routine laboratory 1:mrk:, 1,,1eigl1 accure.tely 10 g. of 

cheese into a moisture dish 311 in diameter and 1 11 deep by use of a tare 

beam balance having a sensibility reciprocal of l!.> mg.. Then dry in an 

oven as above., cool in a desiccator, place back on the balance, and read 

the percent of' moisture~ For cheese factories, weigh accurately 10 g. of 

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

Then dry in an oven at 220°F. to 2J0°F •. (lOL~.40 to llO.o0 c.) for 24 hours. 

1f an oven with a steam jacket with L.O to 50 pounds of steam 1r essure and 

a temperature of 290°F. (Jld.3°c.) is available, they report drying can 

be completed in 4 to 6 hours. After drying., cool in a desiccator, place 

back on the balance and read the percent of moisture. ThE; two latter 

methods do have the advantage of being able to read the percent of mois

ture directly from the beams on the b<?.lance. 

Horgan, et al, (11) reported moisture determinations using a Bidwell-
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-Sterling tube with toluene distillation. Tbe;;r recommE,nd the use of a 

5 g .. sc:unple of cheese and the procedure recommended for dried milk. They 

also reported rnoisture detErmin;1tions using a Hojonnier solids dish D .. nd 

drying in a Di,stert-Detroit oven at 25.S°F. (12i.i.0 c.) for 20 minutt::s. The 

toluene ,jist:Lllation method is not dos:Lrablo bec,uwe of the char;cc o:f 

error due to the small size of sample necessary in a product sud1 as cot-

tage cheese. (15) 

comparison of the Nojonnier and. steam pres-

sure oven methods to an olive oil method for the determinat5.on of moistm·e. 

The olive oil method is briofly as follows: 1:ncigh a 5 g. S2Jnple of cheese, 

add 20 ml. of olive oil, heat ovE:r an open .fltunE to drive off tl1e moisture, 

reweigh, and calculate the percent. of moisture. He :ee1::io:rted rc,sults that 

were slightly lower than the steam pressure oven method and slightly 

Kosikowsky, et al, (7) used a sem:L-a.utomatic moisture tester for 

chedda:r cheese, processed cheese, and cheese food. Their results 11ere 

comparable to standard atmospheric rno:i.sture tests conciucted 2.t 101°c. 

( 214op.). '£he: method was rapid and fairly accura:t,e. 

Tho r1ojonn:i.er method. (10) for clctern,ining moisture in cheese is 

briefly as follmm: weigo. accurately ,:tpJ:coximatcly o.5 g. of c;wGse, 

dilut.e uith l.S ml. of water, and dry on a hot plate until the first 

brown color appears. Then dry in a v;:i.cuum OV(m for 20 :mirmtes., cool in 

a dGsiccator., rnm:Lgh, and CD.lcul.::d;e thf; percent of moisture fror,1 the 

weifd1t lost. 
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METHODS 

A. Yeast and .Mold Determinations. -

'l'he method used was Olson I s modification ( 12) of the standard 

method and is run as follows: thoroughly mix the sample of cnesse and 

weigh 1 g. 9arefully onto sterile parchment pz,pcr, transfer to a sterile 

mortar and acid l ml. of a sterile 20;i solution of sodium citrate. Grind 

until the sample i:.'. of a smooth consist.ency·, add 8 ml. of sterile water 

contained in a screw cauped. t,Est tube and grind until th6 cheese is com-

pletc2.1y suspended in th£ solution. Pour the 1r1i:;c~ure back into t,hEi screw 

capped test tube, shake the mixture 25 times ·through an up l",nd down move-

ment of l foot in a tim0 not to exceed 7 seconds, make suitable dilutions 

and pour the plates with potato d1Sxtrose :sr;ar. Use either potato dex-

trose agar acidified to a pH of 3.5 with tartaric acid or potato dextrose 

agar to wnich 100 parts per million of aureomycin hydrochloride has been 

adC::ed. just prior to pouring. The aureomycin is added as a l}~ solution 

in ste:!'.':l.ls watc:r. This solution wzt.s prepared by weighing 100 mg. of 

am'Eomycin hydrochloride onto sterile parchment paper and then trans-

ferring to 10 :ml. of sterile watc.,r contained in a screw carped test tube. 

B. Fat Dete:trninations. 

The Mojonnier method used :1.n the fat detGrminations is as f:)llows: 

weigh approxirrw;tely 5 g. oi' cot"tage cheese into a Mojonnier fat extraction 

flask, add 5 ml. of hot distilled water and 6 ml. of ammonium hydroxide. 

Mix until the cheGse is dissolved and proceed as for the fat determination 

in milk. 

C. Salt Determinations. 

The method used was the A.O • .Jl,.C. method as modifi~d by ·1:Jilster, et al, 
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(17). 'rhe method is as follmm: ,:reigh 3 g. of cheese in-to a 300 ml. 

Erlenmeyer flask, Rdd 10 ml. o.f 0.1711 :N silver nitrate., 15 ml. of 

C.P. nitric acid, and 50 ml. of 11Yatr-,r. Bo:i.l the solution :s>.nd as it 

boils add lS ml. of a sn:turated solution of' potasoium permanganate in 

5 ul. portions. Boil u.nt.il all cheEse particles ;3re di1/ested., and 

then dilute the solut,ion t,o about 100 ml. and. ciec:ant off the liquid 

into a beaker. Then imsh the precipitate by adding 100 ml. of water and 

decanting into the sam0 beaker as before. Add 3 ml. of ferrous 2.rm11onium 

sulphate as an indicator and titrate the excess silvn· ,1.it.rc1.tc with· 0.1711 N 

potassium thiocyanate. The ml. oi silver nitrate used minus the titration 

value divided by the weight of the sample equals ·the percent oi' salt in 

the sar,iplE.. 

D. Moisture Determj.na:tions. 

Tlle method usul for moisture deterrninc:.tions was the Mojonnier met~hod 

for cheese (10) which is briefly as follows: weigh af.ifroxima.tcly 0.5 g. 

of cheese into a previously weighed Nojonnier solids dish, mix ~ith 2 ml. 

of water to spread the ci1H.::se 6Venly over the bottom of the dish, place 

on a. hot ph,te at 1cooc. (212°Ii'.) cJ.:nJ driv·e off r.·10st of the moisture, 

t,hen place :i;.n 2 · Dcu.um oven at 100°c. ( 212°i.) for 20 minutes. R6Inove 

from the oven and f,lace in a desicca·tor for 5 rdnutcs, then reweigh and 

calculate the percent of mo' r L;xr-e. 
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EXPERIMENTAL 

A. Yeast and~ Counts. 

In routine analysis of cottage ch<':,ese at the Oklahoma Agricultural 

Experim€nt Station it 1rras observed that the recommended methods for 

yeast and mold counts (D) were rat.her unsatisfactory in c<.::rtain respects. 

One o.f the problems was that of satisfactory dispersion of the curd in 

preparation of the sa.mplE", for plating and another ¥las that of the diffi

cult,y of counting the plates poured from low dilutions with acidified 

agar. In the work herein reported attempts were made to develop satis

factory methods for d:1..spersing the curd and to eliminate the.precipita-:

tion of the curd in the plates due to the use of an a.cid medium. 

1. Methods For Dis;eE:rsi11~ Cottage Cheese Curd 

a. Use of Chemical Compounds 

Since various chemical compounds are used us emulsifiers for the 

making of process cheese., it was thought that, some chemical might be 

satisfactory for dispersing; the curd for yeast and mold counts. The 

general procedure was as follows:. The; cheese wus ground in fl. food 

g:c:l.nder which forced the cheese through a screen wit11 holes ai:,proxirnatcl7 

0.5 mm. in dia.n16ter. The ground cheese was well mixed and 1 g. of the 

sample weighed into screw capped test tubes containing 9 ml. of an s.queous 

solution of a chemical compound and a few glass beads. Tho mixtu.re was 

a,gitated gently by continous inversion at. the r,Hte .of q:;proximately 30 

times per minut€ for three m.inutes., usine a stop w2.tch to time the pro

cedure. The mixture was then observed for the md:.cnt of dispersion of 

the curd. 

Various concentrations of a t,otal of 23 chemical compounds were used 
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in this experiment. Wit,h oach compound., preliminary trtals were run to 

determine the approxim~ite concentration rcquLceci to dissolve the curd. 

'fi1E: c".ouble dilution method was employed in clYTiving at. thE var·ious 

concentrations. This method consist::; of diluting u given volume of a 

solution with an equal volume, of 1rmter to rec:uce thE: concentration in 

This can be repeatEd miy- nLtmber of tim12,s to e;et the concentrations 

dc,sired and :Ls Vfcry Vc::luable in E:,st.ablisbin? an. effective re.nge. 

T'trn effectiveness of various conccmtrat:Lons of ccrt.;;,in chemical 

compounds in disp0rsin1? cottage cheese curd a.re sh01m in Ts.blc 1. $:I.nee 

it is dE,sirablc to use a minimum of tifiJE, for running yeast s.n.cl mold 

counts, it was thought that the timE' allowed for thE, dissolvinG of the 

curd should not exceed 3 minutE's. A com1.:.ound was considcrEd to be sc::,tis-

factory if it dissolved the curd completely a 3 minute psriod. The 

following compounds we:rE;, considered unsatisfactory because at the ond of 

the 3 minute p0rioc~ of' shaking., the curd was not dissolved or dispeI'S€,d 

enough for the satisf'actor;f running of y(;ast mold counts: ammo11ium 

citrate, c.~lcium c:hloride., potassium mcnohycl:c·ot;H1 phosphate., potassium 

dihydrogfm phOSJ:)hatc, sodium <'\Cetat.e, r.Jod.ium lack::Le., sodium C'.a,late, 

sodium dihydrogen phosphate, sodium sctlphate, and tricalcium phos1.;hatc. 

'fhese comr,ounds were discarcle,d and no fnrther tests invo1viuG them were 

The minir.xcr;i concsntrv:t,ions of the comr:onnJ.s that were satisfactory 

in dissolving or dispn·sing the curd arE, arc follows: .::unrr101liu.1TI carbom:te, 

O. 2T~; ;;u:J111onium hydroxide, O. 2Ji; ammonium phos_phat.C:,, o. 5);; sodium mono

hyd.rogcn phosphate., 1. 2:; ; lithium hydroxide., O. ?;:'.; Vrlnnesota reazcnt., 

1. 5;1; potas::dum hydroxide, O. 4;~; sodium borate.,. 1. 0;0; sodium citrat.E.., 

2.0;6; sodium hydroxide., 0.1;5; sodium pµ~ophosphat.e., l.5i~; sodium sesqui

carbonate, 1. o~;; and trisodium phosr::lu.\t1::., 1. 25ft. 



TABLE 1 

THE EFFECTIVEnESS OF VARIOUS CHEIVi'.rCAL COMPOillJDS 
IN DISSOLVING OR DISPERSING CO'l'TAGE CHBESE CURD 

- Ml!~IMITT1 
CHE:MICAL RANGE OF CONCENTRATION 
COMPOUND CONCEN'I'H.ATIO NS TO DISSOLVE 

USED USED THE CURD IN 
3 MINUTES 

Ammonium citrate 1. 25;'5 to 10ft, Unsatisfactory in 
( (NH4)3 C6 H5 07) concentrations used 

Calcium chloride 1.25% to 10% II 

(CaCl2) ' 

Potassiw11 mono-H phosphate 
(K2HP04) 

0.50i, to 20;!;. I! 

Potassiu.m c.li-H phosphate 1.2.?P to 20;1 II 

(KH2P04) 

So di urn acet&:t.e 1. 25i; to 10;6 ti 

(NaC2H302) 

Sodium lactate 1.25% to 10;'., ·1f 

(NaCJH.503) 

Sodium Oxal:.,.t:", 1. 25Jb t,o lO;b fl 

(Naf204) 

Sodium di-H phosphat,e 1. 25;:i to 2016 II 

(NaH2P04 • 12H20) 

· .Sodium Sulphate 1. 2~J; to 107~ n 

(Na2so4) 

Tricalcium. phosphate 1.2.5% to 10;; II 

(Ca/P04) 2 

Ammo:nium carbonate 0.50;:, to 10~ 0 .. 20Jii 
( Om4)2C03) 

Ammonium hydro:xido 0.50Jb to 1o;t ·o. 205; 
(NH ':r) .2,U,i, 

Ammonj" um phosphate 
(NH4H2Po4) 

o. 25:; to 1o;i 0~50% 

Sodillill mono-H phosi:.,hate a.so% to 207& 1 .. 25;1> 
(Na2HP04 • 12H20 

13 

--r. 



TABLE 1 (CONTINUED) 

l MINIMUM 
CHEIIIJICAL RANGE OF CONCENTRATION 
COMPOU11U CONCENTRATIONS TO'DISSOLVE 

USED USED THE CURD IN 
3 MINUTES 

Lithium hydroxide 0.10% to 1.60% 0.20% 
(LiOH) 

Minnesota 1:-:::agent 0.50% to 10% 1.50% 

Potassium hydroxide 0.10% to 1.60% 0.40% c~·t, rr) , .!.\.V j, 

Sodium borate 0.505; to 10% 1.00% 
(Na2B407 • lOH20) 

Sodium citrate O. 50)l to 205b 2.00% 
(Na3C6H507 • 2H20) 

Sodium hydroxide 0.20% to 1.60% 0.10% 

! 
(NaOH) 

Sodium pyrophosphate 0.5050 to 20;0 1.507/; 
(Na4P2o7 • lOH2o) 

Sodium sesc, :.1icarbonate 0 • .50~1; to 10% 1.00% 
(Na3H(co3) 2 • 2H20) 

Trisodium phosphate 0.50% to 205~ 1.25% 
(Na3P04 • 12H20) 

With sodium citrate in effective concentrations, the mixtures were 

cloudy duEi to the suspension of fine particles of curd in the mixture 

while with the rest of t,he comr,ounds that i-Jcr·e s2tisfactory the solutions 

'WE:re practically clear. 

The results indicate thz.t the compounds which were satisfactory in 

dispersing or dissolvine: the curd would be satisfactory in thfJ running of 

yeast und mold counts if the:y do not have a toxic effect on the ;yeasts 

and molds or ctherwise influence the accuracy of the counts. 
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b. Use of Mechanical Means. 

Samples of cot ti.age cheese cHn be diBpEcrsed by gr lnd:ins iI1 a food 

mill wnich forces t,i1<:: C(leCst.· tnr·ouei:1 a screen with holes ar+rcox:imately 

O. 5 mm. in diarrJE ter. It was observed that this operation breaks the 

cheeflE) curd down into rathn· small pHrtic1cs but when plated out tncre 

are still small lurrps of curd which may be m:Lstd-<:en for yEast colonies. 

Other dis&dvant:sgcs of tiis mE,thod are t!1e possibility of contamination, 

the waste of chEH''Se: and the method is somewhat messy. 

Grinding cottagE, cheese with a mortar amI pestle was found to break 

the cottage cheese curd clown into VETY s:,rcill particles, forrnin? a creamy 

p,iste. However, the particles are still lars1:e enough to be confused with 

yeast colonics. Th<:re is the rjossib:Llity thB.t yeasts may be trapred in 

these lumps, which would result in inaccurate counts. It was observed 

that this method of grinding with sodium citrate added gives a suspension 

of thE cottage cheese curd in the dilution blank that docs not settle out. 

This method a1.:.rears to be better thim grinding in a food mill bceause it 

reduees the particles to a smaller size. It has the disadvantages of the 

pos::;ibility for contamination w;1ile grinding and is somewhat messy. 

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

amount of sea s2.nci added. It 11,ras observed that tni,s method of grinding 

is effective in getting the coeese broken dotilll into small particles but 

it has the same disB.dvantages as grinding wit110ut sand. 

(4) Freezing _and ;r'hawing 

It was thought that. the act;ion of hard f'rG0zing and t_·1en ti1c:,winr; 

mi;:,·ht cause sufficient breakinI3 u;:: of tiH: curd particles for plating. 
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Samples of chee:se were frozen hard and then thawed to note the ef.f ect 

on the curd. It vms ovs6TVHJ. tlla.t triis Of,cr.::1.tion does cause a shattering 

of the curd, but not sufi"icicnt to take tr"e place of grind:i..ng with a 

f)estle or a .for,cl mill. 

tends t.o lower the yeas-t ancl molt.l counts appreciably, presumably due to 

the crushirn:; action :i.ncidcnt to t,he frcez 

mortar and lH:::etJ.c is thou,~ht to be the best mechanical msans of" breaking 

up the cottage cheese curd. Hcmcver, it is believed that none of the 

mec;hanieal msan:s 1::;,lone ure su:fficicnt for brcakinr curd ps.rticles 

for the running of yeast.. and mold co,mts. 

2. In~e]J1or1ce of Va.r.:i_ou.s l+Jd:LfictrLi.onE or1 the Yeast :.Jr1u }1old Gou.n.ts. - .... ..,._ --- -· ---

Having established that cott.ags cheese curd con bco dissolved or 

dispersed 

the influence oft.he use of l;hese compounds on yeast and mold courrt:.s. 

The g<'mcral procedure was ::::,r; follows: 

mill which forced t11e cheEs1:, tb:cougli a sc:ce1;::n 1r1H,h holE:s approximately 

0.5 mm. in diameter. 

weii:;hed into a screw cappE:d tcs r, tube c,)n-t.aining 9 ml. of an aqueous 

solution of a ch0;rnical compound e.nd a feT>J glass beads. 

agitated gently by continous :LnversJ.on at tlH.:: rate oi' ap~.o~coximately 30 

"times per minute .for 3 minutes., using a stop ,:,:atc:1 to time the p:r·ocedure. 

At the end of 3 minutes, necostal\T d:tlutions ·11icr() made and duplicate platt'S 

·were poured.. The c:heese and chemical mixture was allowed to starn:-: for 3 

m:l.nut,Es more at wl1ich time the necessary dilutions were made af:;lin and 

duplicate, plate[; wsre poured. Then the ch0cse m1d chemical mixi.:,ure was 
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allowed to stand for 6 minutes more 2.t wiJ.:Lch time the necessary dilutions 

we.re made again and duplicate pld:.es 1,,rere pom0 ed. One plate of each pair 

of duplicate plates was poured witl1 potato dextrose agar w:1ich had been 

... f' · . t 1· n 3 ~ . t' ' · 1 ., ' . ,, J n ,· ' .L • aClGl ·.1ed O pi OJ. • ;> Wl. A1 a S1~ET1. e S O.LUT,J..011 Ol. .J/a -i;,ar t,aric acid .• The 

other pl2.te was pom0 ed uith ;;:,otato dextrose aga:r. to which had been added 

100 parts per rni.llion of aureomycin hydrochloride. Both the tartaric acid 

and the aurE;orn;1cin hydrochloride were added to the agar just prior to the 

pouring of the plates. The plates were incubated at 70°F. for five ct2ys, 

then counted and the results recordtccd. This procedure was followed w1th 

the 13 compounds that were satit.:,factory in dispersing o:c dissolvinf:' the 

cottage chr::eso curd. A control was run on each sample of the cottage 

cheese using: Olson I s modi.fics.tion of' the standard method as shown undcc:r 

methods. 

The influence of v2rious chemical compounds used to dissolve or di.s-

persG cottage cheese curci on the yeast and mold counts is shown in Table 

2. The rEsults of the counts on cottage cheese when using lithium 

hydroxide, O. 20'.;:; potassimn hydroxic.le, o.Lio;;;; sodium hydroxide, 0.10;:t~; and 

Minnesota reagent (9), l • .S/l are not shown in Table 2., because it was found 

that the number of colonies on the plates r,oured with both aureomycin and 

tartaric acid 2clded lTETe considerably lower than the controls. The number 

of colonfo,s uas considerably lower than the controls, even with 3 minutes 

exposure time, which indicated that the compounds in the concentrations 

used we:r·0 toxie. Only 2 samrles of cottage cheese lJet·e run using these 

compounds to dis::,olve the curd becauso of their toxicity. 

A series of trials r,rnre run in which three corrrpounds, ammonium 

hydroxi.de, O. 20):,_; ammonium carbono.to, O. 20;:;; and cu,m1onimn phosphate., 

0.50% wore used. 



THE lffFWY,:lCE or ,/JEI~JlJS GHLLl0.f.L GOH.f'GUNDS 
USED TO 1JlSWLVE THE CUHJ) OTJ T1IL °YlU~S1' .AT:D 

ECLD C)UNi'S 0/,: COTT!lG:S CHEESE 

18 

Sxlh1.n nyror,hosph:1to 1.57~ '-_1_3_B__ 109 ~1_'_7 __ ,_, __ 122 9U _b_f6 __ · 
Sodium sesg,uicaI'bonate 1.0;; l':7 12.:> 108 122 122 93 
Cr.,ntrol 132 120 

-~~~~-~-~----~-~~~~~ 

The a.vcragc number o:f colonies per platE:: in five trials in these c.eterrni-

no.tions is s,1own under fJories I, Table 2. 

'I'hc rtsult,s indicate thr.:t rnw,oniurn i1ydroxide, in the concentration 

thi::: control and dccrE:ased further 1r1ith the _increased bolc"linr~ tim0. 11.m-

monium phosphate dicJ net seem to bs toxic 1n the concentrnt.ion used .. 

Althou.gh the co~mts 1:wre lower th;_:..n the controls, then, was no d0crEaS€i 

:i..n count us t.hG holc.:inr: tl.mc W3.S incrE:cJS<::'d.. Arn.i,10nium cc:.rbon.ste S(;emcd 

t·:i gi'lrc satisfactory counts -oith .. ,ureomycin c1zar, but showed a dccre:2.se 
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that cons"iderably hir:lvn" counts WE.:Te obt;;incd on the plates containing 

100 parts per million aureomycin t,;1nn on the plates acidified with 

t,=crtaric acid. 

A second series oft.rials were run in which oix compounds, sodium 

borate, 1. OJ£; sodium citrate, ~:. 05?.; sodium monorqdrogen phosphate, 1. 25;t; 

trisodium phosphate, 1. 25j?;; sodiu1n pyrophosphate, 1.515; ;md sodium 

sesquicarbonate., 1. 05r; were used. The average number of colonies per 

plate in three trials in these ckterminatiom: is shown under Series II, 

Table 2. 

Tl1e results in,d:l.c.ate th.at on tt1e platr~s po11red" v1i.t11 potato deJctrose 

ag2x with 100 parts per million aursomycin added, sodium monohydrof"En 

:.,1d soaium borate, 1.o>r; wert~ 

satit:;:factory for dispsrsing cottage cheese curd for yeast and mold counts, 

because they gave counts comparable to the controls. In some cases thE:y 

even showed a slight increase in count with increased holding time. 

Sod:ium pyrophosph:s1te, 1.5'% :.::nd sodimn scsquicarbonate, 1. O;; seemed to be 

somewhat toxic bscause they shoirmd clecrc;Jses in counts with increased 

holding time. Tr ls odium pi10.sphate, 1. 2.5% seemed to be fairly toxic 

because the counts wcrE· considcrnbly lower than the controls arn:i de-

creased fu:cthsr with incre&.sod holding time. 

The results on the plates poured with acidified potato dextrose 

indicated the same general trends as those on the aga1~ plates with 

au:ceomycin aC.ded Except that the counts wEre gem.Tally lower. It also 

that with tr1:l.s Tnedium, sodimn bor2ct;e was somewhat toxic as the 

average count was lower than that on the control, but there actm·lly 

to be an increase iri count with increased holding. A possible 

the sodium borate carried into the plates with the dilution medh1.m to 
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form a slightly toxic compound. 

The foregoin~:_r results indicate that sodiam citrate, 2.0)S: and sodium 

rnonohydrogen r.;,:1osphatc, 1. 25% are satiDfactory for dispersing cottae:e 

cheese cu.rd for t£1e ru.nninr:: of yea.B"l; and mol,.i counts b0caus€ t:1ey dis

solve or dispers€.; the cottage c~1e€S6 cu.rd satisfactorily and do not seem 

to be toxic to yeasts and 111olds. It also appeared that ammonium carbonate, 

o. 2oi &nd ammonium phospt·1e.1te, G.50SJ would be satisfactory when using 

aureomyc:ln agar, but; not. wt1en using acidifiE;·d agar. 

In order to obtain more supr:orting data for the yea.st and mold 

determinations, a third serit,s of trials w;:ts run with 'Ll1e 9 conrpounds 

used in Sf:•ricc I and Series II m;inrI the same concentro.tions but using 

the following procedure~ '.l':ic cheese was r,:r:·01md. in a food :mill as before. 

The ::ro·Lmd cheese was well r,1ix0d rmd 10 g. of" thE; so.mple i-reighed into a 

6 c,unce screw cai:;pcd p:cfcscr·ipt.ion liotLle containing 90 ml. of a sterile 

aqueous solution of the chen::..cal compound ami a tc-aspoon of glass beads. 

The mixture was agitated by ,tir;orous shaking until the cheese was dis

solved or disrJt2rscd to tho extent t.hnt no curd part.icl,2s settl(;d 011t., 

and the time in seconds required to accomplish this ,;-,:ras recordEd. The 

necessary dilutions were made, and duplicate plates were poured. One of 

t;:rn plates was poured with aureomycin agar and the other wari poured. with 

acidified agar. The plates were incubated at 70°E'. for 5 days, ti1en 

count.c:d and the results r€corded. Con:t.rols wcrE· not run with these 

trials, because the plates eontaining sodiwo. citrate he.ve the same 

amount of this cnemical comi:,ound in them as the controls used in pre

viously rerortod trials have., t.herefor-2, the sodiwn citrate plates were 

co;1sidered a,;s; tlrn controls. The average, in 5 t:r: ~;__~lb, )f the number of 

colonies per plo.te and the time required to dissolvE= the curd with each 
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compound is shown :Ln Table 3. 

The results indicate that on the plates 51oured with auroow.ycin 

added to the ap.:ar, ammonium carbonate, O. 2017,; ammonium phosphate, 0 • .50Jt; 

sodi'u.In r:i.onohydrogGn Jihosphn.te, 1. 2.S;i; sodium bor;;.te, 1. O;{; ancl. sodium 

citrate 2.0i seemed to be s2.ti.s:factory, bEcau.sEo the first three com

:)ounds ;;ave res:1lts corrparable to the results obt2ine,j with sodium 

citrate. 

The:o reaults indice.te that on tbe plat€s poured with ~cidified ar;ar, 

ai:·m1onium phosphate, O. 50fb; - '.:odium monohydrogen phosphate, 1. 25%; sodium 

curate, 2.0'.~; sodium pyrophosphat,,2, 1 .. 5;0; G.nd sodium t,esquicnrbonatc, 

1.0% seemed to be s~tisfa.ctory, because they aJ.l cave satisfactory results., 

assumin0; the.t sodium citrate ·,-1as the control. 

The results show fm~ther that ammonium hydroxide and trisodium 

phosph~ate, in the concentro.-::Lons used, i::Gre toxic to the :re::i.sts c:_pd ~wlds 

as the counts obtained with these componnJ.s were considerably lower than 

the counts obtained by usin,?, sodium citrate: as tne dispersing medium. 

'.I'hs :results ulso show tlnt th0,re is a coneidera.ble variation in the 

time required for the clrnmical com,,:ounds to dissolve the different samples 

of cottage cheese. 'I'his can be attributed to the differences in physical 

properties of the curd. The soft c:u.t·d brce.ks down rather quickly, while 

the hard or rubbery curd takes considerably ~norc timr:.. The av-erag6 time 

required, in 10 trials, to dissolve the curd shows t.hft"ti a1,1moni11m hydroxide, 

trisodium phosp11atE,, and sodium sesquico.rbonate wore the rn.ost effective. 

'fio:vff:ver, two of these· compounds, ammonium hydroxide e.nd trisodium p::10s-

phate WE0re fairly toxic to yEasts and molds. Sodium citrate, w'nich 

apparently was not toxic, required the e:reatest length of time to dissolve 

the curd of any c;1emical corr . .pound used. Generally, these results show 
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TABrn 3 

THi Ilm'LUENCE ON n:.t.S? t-..UD NDlJ) COUNTS AND 
THI!; Tl}~ REQU;rRED 10 DISSOLVE THE CUftD 

WITH VARIOUS CHEMICAL CONF"OUNDS 

·1 -
.. _________ 

AV. NO. OJ!' I 'l'IME REQUIRED 
COLONIES PEIL 

I 
TO DIS$0LVE :.::. PLATE (5 '.l.'RIAW) TH:e; CURD 0 

H ON POTATO (10 TRIALS) [:-; 
s::t.~ DEXTROSE AGAR SECONDS ~1-"-l 

I 
i;:..i Ci} 

WITH ~~ 
f£I 
0 
~ 100 PPM '1'.ARTARIC 1 ll 0 
0 ~UREOMYCIN .ACID 

RANG~~VERAG~ COMPomm USED ADDED ADDED TO 
PH 3.5 

Ammonium carbonate o. 2oir- ---fl~ 57 4~-150 °5 
1timmoninm hyd10:r5.0e I o. 2rJ;;~ · 111 oL~ 30-1!)0 73 
1Arnmoni11 rn · r.il1ooohate .,.. ____ - 0,. 50;~ T.E:"~- -10'/ 60-150 . 99 1.)) 

I -rsoaium ;,10~0:-H p11osphate -·-· 1~r= "lbb 97 60-~ 98 i ,__112~·-~.;-1~-

4~-90 j br/ 'l'risodium nhosphat.e 1. 2;,~h OD 
,Sodim1 borate 1.0% 122 75 .45-90 BO 
Sodium citrate --·- ... -,,oa,---·- -r2·6 102 90.:.180-- 116 Ce I 

!Sodium p7ronhos,,h.~1.te 1 r:'.'(1 11.6 104 L~!J-120 92 ••• ;),J 
'-' .r.,. ~--·----='i--1';7- i:I2 SoC:iu.m sescuicarbonate. -'-• 0,;;i 119 30-100 . 62 

thxt the more toxic the cl1enj_cal compound is to ye:-1_sts ,,, nd. rnolds, the 

more quickly thnt ::Lt. will dissolve cottc:l;o ch.eesG curd. 

The general results indicate that ammonium phosphate., 0.50%; sodium 

monohydrogen phosphate, 1. 25%; and sodium citrate, 2.0% are satisfactory 

for dlspersing cottage cheese curd for the runnin';". of yee.st and mold 

counts because they dissolvf: the curd and do not seE.m to be toxic to 

the yeasts and :molds with eithE;r aureomycin or acidified a.go.r. The 

order in whicl1 these comi:,ounds are recommende:d is (1) sodium monohydrogen 

phosphate, (2) ammonium phospho.t.e, ahd (3) sodium citrate. Sodium mono-

hydrogen phospha.te and ammonium phosphc>,te were p.laced 2bove sodium citrate, 

because they dissolved cott.:i.ge cheesE: curd more rapidly than sodium 

citrate, and soC:.ium cit.rate seemed to give only a suspension of cheese 



curcl in the -solution. 

b. The Effect £f the Use of Aureornyci12; Hydrochloride to 

Inhibit Bacterial Groi1th on Yeast and Mold Counts. 
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It has been pointed out earlier that one of the main faults of the 

standard method (13) for the running of yeast and mold counts is the 

precipitation of curd in the plates due to the USE' of an acid medium. 

The purpose of this acid medium is to inhibit bacterial growth and 

a.1101.r the yeasts and molds to grow. It was thought that if some material 

other than acid could be used to inhibit ·bact.erial growth the precipi-

tation of curd in the plates which makes counting Very difficult could be 

avoided. The general procedure used has alr6ady been given under "Dis-

persion of Curd by Use of Chemicals". The effect of using aureomycin 

hydrochloride to inhibit bacterici.l growth on the yeast and mold counts 

on cottage cheese is sc1own in Table 4. 

TABLE 4 

A COMPARISON OF THE NUMBER OF YE.AST AND MOLD COLONIES 
DEVELOPING ON AUREOMYCIN AGAR AND ON 

ACIDIFIED AGAR (105 COMPARISONS) 

PI.A.TES POTJRED WITH POTA'rO DEXTROSE 
AGAR WITH 

100 PARTS PER MILLION i TARTARIC ACID 
AUREOI1YCIN ADDED ADDED TO PH 3.5 

{l.verage number ..;, 

pf colonies 115 89 
I 

Number of comparisom 
:iaving the higher 82 17 
number of colonies i 
eer Elate I I -

The results shotJ t1.1at., of the 105 comparisons between the number of. 

colonies per plate., in 82 instances higher counts were obtained with 

potato dextrose agar to which 100 parts per million aureomycin ha.d been 

added than with the acidified agar. The average number of colonies on 

the plates in 10.5 comparisons with 100 parts per million aureomycin 

I 
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addE",ci to thE agar wa.s 115, while tl1e average nu.mhlT on the plates .. iith 

&.cid.ifiEd agar wc.s H9. This is .;n increase in the count of 29Ji in 

favor of the ;lak•s Hith t'.1E. nurEoniyc:Lr added 011ET tne plo:tf:S r:cidified 

to pH of 3. 5 wit,i1 tartaric acid. 

It apr;cured that whc1:·G t,/1crc w~Te 1:n·gc discrep:mclcs betwr:.cn the 

counts on the two r.iedia, tlie (d:f.f E1·ence coul,J. be due to Lht:: failure of 

thE· aureomycin to inhibit all t!1(;; bacteria. This wc.s not true, no,;-10vE:r, 

bE:c&use in several trials colonies ucre picked from the places t-Jhich 

looked. suspiciotu.,, but i11 1:0 instu.nce wr:;re a,7 b'.)Cterh.l colonies 

detected. 

'rhe advantages o1 the use o.f aureomycin h;;rdrochlo:ciue added to t:.'.1E:., 

agar to inhibit bactcrfal groNth are: (1) 'Ghere is no :tJrecipitai.;i;::;n o:f 

t 1,.·1e· C!:!"1°1··.,, t•) 1·,·,: ... •, 1,,:·.- cr,1_1_1~.,+•.L'.nr.,'. 1J_·i1n_f'-.r:',J.J.t, (2) .,_·,,1, ~ol·)···1·,:,c., ---"'0(1''C€(·' '""e . ·-~'- . ' .. t--- ~ ... v .. , .. _ . .,_ __ ..,._ - - t.,: . .c: (.; l a "''" }J.L "'-' . ,. c,.L -

larp;l.c:r ::uJ.d. easier· to diztingui.si1, c.md (3) the counts su:m to be ,r:ore 

accur',:tG<',, .l\.11 evidence t,oints to the f2.ct tiwt r,ot~to de:xtrosc ~war 

with 100 ::,arts pm: million au.rEomyc:Ln ~iy<lrocllloridc ad<iec), just. r,rior to 

'.1;:,:: heE,n ac:idifiGd to pH of J.) with tartaric acid. 

c. The lnflm,nce of th<:: Size of Sa.mule Used 
"'" ;.. .... on the Yeast ard 

i:1old Cou.nts. 

in. t:1c coVc.uf}E cheese bccr,m;c of t.,lf· ;;os:::iblc uneven d.istJ'.'ibutiou of the 

yE:asts a1c molds in t.h0 c;1cese. In ordc;r to t.Est t:K influn1cc oi' t.hc-

tric.l w::: :::; ru.n in wr1ici1 t.c;,,_ 1 p·. smn_ples anci. one 10 e:. sB., >.: L: were used. on 

the s2Jne S,:tn'~olc of cottar,e cheese. The procedure usec''. was as follo1.-rs: 
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t.cn.l g., samplE:s of cottage clwese were pJ.u[:.cd out usinP.; Olscm's modi-

fication of the st2.nde.rd met:10d 2,s sholm under rnsthodse Plates were 

pour€d with both pot::rt.o dextrose agar with 100 parts per million 

a.urccnr\7fcin adde:d and 1~otato dextrose agar wi1ich has been acidifiGd 

to pH 3.5 with ·t.artf.1aric ucid. Then on,:, 10 g. Sard.plE was plated from 

thE: san1G cheese using the same procE:durE: t;:xccpt that 10 ml. o.f a 20;; 

solu.tion of soGimn citrate and an &O ml. wai:.er dilution blank were 

used. Again plates were poured with both rnniia. The effect of t.1112 size 

of the s[,.11ri;;le on the y0ast and U1old courrts on cottar;e cheese is 8'101rm 

in Table 5 .. 

NUMBER OF 
1 g. SAMPLES: 

l 
2 
3 - . 

TABLE 5 

THE EFFECT OJ!' THE SIZE OF SAMPLE USED ON THE 

-

YEAST AND HOIJ) COUNTS ON COTTAGE CHEESE 

NUMBE.R. OF GOJ.DNIES DEVELOPING 
ON POTATO DEXTROSE AGAR WITH 

---·-
100 PPM AUREOMY-CIN TAf?.TJIRIC ACID 

ADDED ADDED ·ro PH 3. 5 
--~. 

bo 93 
-mi ~--.--

102 110 ·- . -
4 86 3h 
5 113 90 =l 6 100 4~ 
7 120 53 
5 123 80 
9 l 110 73 I 
10 100 90 

AVERAGE 102 74 
10 g. SAMPLE lJ(, ----u2 
DIFFEREN'CE l 4 8 

The results of the counts on the plates poured with potato dext.rose 

agar which had aureomycin adr:l0cl show that the colonies on the ten 1 g. 
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samples ranged from 84 to 123 and averaged. 102., while the colony count 

on the 10 g. sample was 116. Two of the 1 g. samples had more colonies 

than the 10 g. sample, while the remaining D had fewer colonies than 

the 10 g. sample. On the plates poured with acidifj_ed potato dextrose 

a.gar, the colonies on the ten 1 g. samples ranged from 34 to 110 and 

averaged 7Li, 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 yeast and mold counts on cottage cheese 

and that the counts would be as reliable as they would bu if a 10 g. 

sample were used. The variations seemed to be more pronounced with the 

acidified agar than ·with the agar with aureomycin added. 1'he results 

also show that highe:r counts are obt,ained with potato ue.xtrose agar with 

100 parts p'er million aureomycin hydrochloride added than with pots.to 

dextrose agar acidified to pH of J.5 with tartaric acid. 
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B. Fat Tests. 

chusc have been somewhat ner,lcct6d. Th<:· modified Bc:bcoclr 1;1et't10d (U 

:for fat determination in cheddar chE:icse has becm applied to cot t,sEe 

cheese hy some, workers. Tl11:: Mojonnisr mct110u (10), 1,l1ich is an accepted 

method for fat dctET1:1in1..rLions, has also been a1,,pli0d tc cotto.;,;;e clieE:se. 

The modified Babcock mct;hod h2s some disadvantages which will be discus-

sed later. The Nojonnier method, as listed undsr mct'i1oc'.s, is an ;Jccur.:itc; 

method but is time cowmming arnl rcqctircs scvccs..l reagents. T;1is ,1;ct:1Cl~ 

was used as tl1e standnrd for comparison for tbe other mct;1o(is. l\1cr'c is 

a need for the d6VElopnKnt, of a simple, r,J1jid, and a.ccur1:,te !.'!Ct.hod for 

fat dctGrminat,j_Qn in cottagE chuise, r;articnla.rly for use in dairy r,lr.1rl;s. 

In an attc:;rnrJt to cv::luate various methods £'or :fat dctermin::tion 

wi1ich might be aF9lied to cottage el1E.:Ese, 16 sampl1::s of cott.£,ec c;hu:se 

were run by variom, mct::10ds ,.md t:1c results obta:Lm:d comrJ,1TE:d with thEi 

results obtained by thE Mojormier net.hod. ThG results obtidned by ·the· 

tests Fhich looked promisinv, 1;,frd.ci1 included i;1odifications of thE.' Bab-

cock, the MinnEsoti::, and the Pcnns7lvania methoc.s, ;::re si1own iii. Table 6. 

The deklilci:'. mf,tho(iS 2.n., resul·ts obtn.im,d are as follows: 

1. The l:Jod.:i.J'fod Babcock N<c.-t'.1od. 

Ti1c nodificd. Babcock me::thod was ;;;,c,rf'orm<:,d o.s follov.rn: 9 g. oi' 

}Ji~bcock c~Eah1 test bottle, 12 m.l. 

or we.tu:· .:::.t 1B0°F. vc.D sddccI, 3J10. tncn t.hc bottle '[,i/QS placed in a woter 

J.lphuric acid, specific 

gravity of 1.82 to l.D3, ·pas ;:::.C.ded i:n 3 inst~1llnz.nt.s, IidJdnv rnsll after 

wc:ce c1c,ntrl.fugEd :for 5, 2, ~md 1 nlinute periods, adding w&.ter at 140°F. 
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.t., '1 I • -l b . 1.. J 1· n J_·,.., E ~(''"'din~· '.'f.".~ .... ·.'. p~ .n.·1('.1 +·_~_(1(J{:_: t1,1_::_·; t/.!.C t1.dvun.ta,.,'_.:es ccn1,8[:C O•)T,2,::.nc.-:. y ('.OUO . '.' l.,[1 .... , ·.i:c----·i',. -- V - - ' ' 

'.l'ABIB 6 

A COJ\lJPA..B.Ism; or VARIOUS :fc'[E;THOD~:, FOR THE DE:T.ITRI'IBlATIGN 
01" FAT ::m CO'L'I'AGJ:£ CHEtSE . 

(.A.LL R,]1:~;UL'l'S SUOWN Am: THE PVERAGES OF l:.'.JPLICJ\TE DETEJi.NIHl'\.'l'IONS) 

SMiPLE 

4.18 -0.60 

Horcve:r, it l:urn the d.is;,:.dvuntages of t,;1c, ci:i.fficulty in getting the sample 

into the t0st bottle ;;n:;.d tbc C.itriculty in reading thE: fat test due to 

the lc.rgc graduations o:o thE: 50;.~ cr0fi.r1 test bottle. I::xcessivc clw.rring 

also results, maldnF: it difficult to rc·ad th0 fat pcrccnto.ges. 1i'rom 

fied Babcock me·thoci docs not coinparci fuvo1·ably idth the Mojonnicr method. 
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The method was tried with only 6 samples of cottage cheese and was con

sidered unsatisfactory because of thE, considerable variations from the 

Mojonnier .method. 'I'he average of the 6 samples was 0 •. 60% lower than the 

average of the 6 s~.mple::; a.B deter1nined by ti1€. Hojonnier met.hod. Orily 1 

ou.t of the 6 determinations checked w;i..thin 0.20% of t,he Mojonnier met.hod. 

b. 1:h£. Nodified Hinncsota Method 

Since so much trouble is encountered in getting, the co-L·0uge cheese 

into the test bottles., it was thought that some matbrial might be used 

to dissolve the cottage cheese curd so tl1at it could be pipetted into 

the test bottler,. It was found that this could be accomplished by adding 

concentrated ammonium hydroxide ( 27%-)0%) to the cottage cheese. It was 

also thought that the Minnesota methoa of fat determination might be ap

plied to this dissolved cb.eeae. 'The test 1rns performed 2.s follows: 27 g. 

of cottage cheese were weighed into a 2 ounce cream sample jar., then 6. 7 

ml. of concentrat-:.ed ammonium hydroxide were added to the cheese. This 

gav0 27 g. of cheese plus 6 g. of am:moniurn. hydroxide, which made 11 g. of 

the mixture contain 9 g. of cottage checso.. The ja2: Has then placed in a 

water bath at 120°li'. · and mixed. occasionally until the curd was dissolved. 

Then 11 g. of the cheese rnixtui~e was weighed into an 8JS Babcock milk test 

bottle usin;; a milk pipette. A bulb syr:i.nge or pipette pmnp was use,d in 

drawing the cheese mixture into the pipette because of the irritating 

effect of the anmonia fumes. Then 10 ml. of Mir.,.nesota reagent, (9) were 

added to the test bottle and the bottle placed in n water bath at 1800F. 

for 5 minutes, mixing occaslonally. Water at 180°F. was added t,o bring 

the mixture up to the base of the neck of the test bottle. 'rhe bottle 

was then centrifuged for 30 seconds and. water at lL~O°F. added to bring 

the fat column up into th€ gr~duated portion of the neck. Then the bottle 
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was run as follows: 27 g. cf cottage c?1eE:seu:rc weighed into a 2 ounce 

cream samplE; ja1·~ Then 6. 7 ml. of ccncl.itT~tcd ar.1moni:.1m hydroxide 

w0:r·c added to the cheese. 

hydro;dde than the Pcnrn .. ,:rlv;mia r::cthod c&lls for. Thi::. rnh:tUI·e gave 27 g. 

of cheese plus 6 g. of am,,:oniurn hydroxide, which nw.dc 11 g. of the mix-

tur8 contain 9 g. of cottf.ge cheese. 'l'his jar was then ph:ce;d in a water 

bath at 120°F. nnct nixed. occasionally until the cheese was dis solved~ 

'I'hcn 11 g .• of the cheese mixture WE.re J.;ipetted into an 8% Babcock mill<: 

test bottle usiw: a milk pipette~ A bulb syrir:ge or pipette pu.rr1p was 

used. in orawinp: the cheese mixtur€. into the pipette because of the 

irritatine: effect of the c,mmonia fum.Bt::. Then 3 ml. of noriJlal butyl 

alcohol 1,;cre added to the test bott,lEc and rnbwd we-ll 1rrltn th<= cheese. 

'l1!·1en 17 .5 ml. of dilute sulphuric acid, s~ccEic grc::.vity of 1. 72 to 1. 74, 

1;;,cre a<lo.ed. This acid was mr,dc by adC:.ing three and one-hrilr' po.rte of acid 

to one part of water. The contents of t.he test bottle were iH:)11 mixed 

and th5n centri-hr,ed as for milk. Tl:~e te~t bottle., w.:s.s removed frcm we 

centrifuge a.ml the rending cbubled to gE:t the pG~cent cf fat. 

]!'rom Table 6 it can be seen that the r-;re&t;ss-;:, variation from the 

Hojonnier method was o. 70;~ too high, vihiJ.E: the smallest variation was 

C.01;0 too high, w'ltb. th€ average vari:;;,ticn 0.185% too high. There ·was 

a tE:rnlency- for tl1ib mdhocl to give re,sults slightly higher than the 

Hojonnie:c me'i:,hod, because 13 sar!JplE,s showed results w,1ich wisre higher, 

·wrlile only .3 showed results lower. t,1an the Mojormier method. Seven out 

of the 16 ddorrdnatioris gav12. results which checked within O. 20% of the 

Mojonnier method. 

This method has the samE' ac1.vantages as the modified Minnesota method 
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but the results indicate that it is not as .s.ccure:t.e. While the 

witl1 the method, a t3>',:.:il lcr number o.f clctcrni:12tions 

T~1is 

rnet,hod. 

hacl beer, dissolved ,'~sh amr::onuun hydrr):;;:i6.c ::w in the t'\,JO previous 

rnr:-tb.ods. 

ti..0-11.s glven iritl1 the r·e0-f:cnts-- Ee methods uerc used on only L. samples 

of· cot ge cheese and the rGsu.lt:3 arc not g:l.vcn bt)cause; thE";y were "Loo 

Hojonnier method. This was probably due to the ac:..cht::r of the cottage 

ch<:,CSE r,k:.kine; it c1:1Sficu.lt for the ::letergcnts to 2.et upon the fat in the 

cheese. 

1fBanco Reagent was obtained from .Anderson Laboratories, Fort Worth, 
Texas. 

-IHf-Slnin Reagent 1;ras obt2.ined i'1·om Dr. Philip Shain., Stat.en Islm1d, 
NeH York. 
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c. Salt Tests-A Comparison of !Vletllods of Pr0paration ~ Cottage Cheese - -
San~les for Direct Titration. -----. 

The A.O • .A.C. method (2) :for the determinati,JH of salt in c:1eese is 

an accurate method but it has the disadvantages of being time consuming, 

complicated, and requiring several reagents. Since the test is based 

upon the reaction of silver nitrate wit,h sodium chloride to give silver 

chloride, and mercuric nitrate e.lso reacts the same way, it was thought 

that a method of direct titration using silver nitrate or mercuric 

nitrate might be applied to cottage cheese. In comparison of the methods 

of direct titration for salt in cottage che6se., 10 g. of cheese were 

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

heating to 160°F., boiling and filtering 1°:ere also employed in attempts 

to get results which check closely i11ith the control method which was the 

A.O.A.C. method as modified by Wilster, et al, (17). In all cases 25 ml. 

portions of the cheese and water mixtures were used in the titrations 

with silver nitrate and mercuric nitrate~ Titrations were made on the 

supernatant liquid before it i-Jas filtered. The remainder of the liquid 

was then filtered tbrough rapid filter paper (E.H. Sargent, number 501) 

and titrations were made on the filtrate. The t,itrations were made with 

0.1711 N silver nitrate an<l with 0.1711 N mercuric nitrat,e using 1 ml. 

of a 10% solution of potassium ci1rornate as the indicator for silver 

nitrate and using 12 drops of a O.lO;s solution of s-diphenylcarbazone in 

neutral ethyl alcohol as t,he indicator for mercuric nitrate. At the end 

point with silver nitrate the color changed from a y€llow to a yellowish 

orange, while itlth mercuric nitrate a distinct permanent purple color 

developed. With these titrations the p€rcent of salt was read directly 
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from the burette beca.use each ml. of the silver nitrate or mercuric 

nitrate used rei:iresentcd l.iS s2H. 

T?11:;, results of the tit:cations vrith silVE:)r nitrate 1::xld mercL11·ic 

nitrate for salt determ:LnatL·Jns on cottage cheese pref<lred b;r four 

different met.hods are shown in Table 7. 'fbE results shown in this 

Table ar9 the averar,e of dur;licate determinations. Of the 160 set,s of 

chrplicate determinations shown, other than the control, 1.30 checked 

exactly with each otht:)r, while 29 varied only O.lOit, and only 1 varied 

1. Method I. Cheese Ground in a Mortar. -·-·-- -
Since it is rather obvious that cottage cheese cmrnot be titrated 

without breaking up the curd, it was thought that by grinding the cheese, 

diluting with water, and tc:.hen titrating the mixture that the percent of 

salt might be determined. It was also thought that the cheese sr1ould be 

ground finely to give a uniform mixture of water and cheese. 1rhe pro-

cedure used was as follows: 10 g. of ccrl:,tage cheese were weighed onto 

parchm,Jnt paper, transferred to a mortar and ground with approximately 

10 ml. of distilled water to a finE1 past0 (/ The mixture was then trans-

ferred to a 400 ml. beaker ar:d the mortar rinsed several times with 

distilled water to :makE: sare all t;1E: cheese was transferred. Then 

enough distilled water was added to make the total amount used 250 ml •• 

a. Not Filtered. 

1rhe results snow thc:.t ,dth silver nitrate on saJT~)lE:S of cottage 

cheese ground in a mortar and not filtered, the greatest vaz·ia.tion 

from the control was O. 23% too high, with the average variation o. 056;,t, 

too high. Six of the 10 determinations checked within 0.10% of the 

control. 



TABLE 7 

A COMPARISON OF METHODS OF PREPARATION OF COfTAGE CHEESE FOR DIBECT TITRATION WITH SILVER NI'I hATE AND MERCURIC NITRATE 
(ALL RESULTS SHOWN ARE THE AVERAGES OF DUPLICATE DETERMINATIONS) 

fl 

METHOD I 
GROUND IN MORTAR 

Nor 

METHOD II 
, GROOND m MrnTAR wrrH sAND 

·1ar 
I I 

METHOD III 
HEATED TO 160°F. 

Nor 

HETHOD Dl 
HEATED TO BOlLING 

Nor 
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1'' ILTERED Fil.TEHED r .U'l'EfJW FILTERED FILTERED 
I f 

FILTERED FILTEUID I FILTERED 
I I 

I 

SAMPLE ,CONTROL 
N'JMBER ,SALT(%) 

1 I 1.22 
I 

2 I 1.66 

SALT (%) 
OBTAINED 

WITH 

81\L'l' (%) 
OB'rArnED 

WITH 

SALT (%) . 
OBTAINED 

WlTH 

I 
SALT (%) 

I 

I 
OBTAINED 

WTI'H 

I 
SALT ( %) 

I 
OBTAillED 

I w.rr11 

SALT (%) 
OBI'AINEU 

HTIH 

SAL'l' (%) 
OBTAINED 

WITH 

SAL'.11 (%) 
OBTAIN SD 

WITH 
I 

, AgN03 
1 I I I I I I 1 I I I I I I I 

, Hg , Aguo3 , Hg , AgNo3 , Hg AgNo3 Hg AcNo3 He Agno3 Hg AgNo3 He AgNo3 . Hg ' 
,(N0,3)2 1 1(N03)2 1 1(N03)2 : ;(N03)2 : :(N03)2 : :(Irn3) 2 : : (lW2)2 : ;(N03)2 : 

I 1.20 
I 

I 1.10 I 1.20 f 1.10 I 1.20 11.lQ 1 1.15 I 1.15 11.io I 1.10 11.10 •l.10 I 1.20 .1 J..20 I 1.20 l 1.20 
I 

'1.55 
I 

11.40 '1.50 11.'50 '1.45 
I I I _I 

11.45 '1.50 1 1.45 1 1.45 I l.JQ 1 1.40 11.30 1 le 70 I 1.45 I 1.65 I 1.4() 
t . I ____ J_ _____ ____! 

3 ' 1.85 '1.90 'l. flO '1.90 'l.80 'l.90 11.80 '1.Hs , L~'i , :::>.nn 11.0n , 1.90 ,1.90 , ~.10 , ::?.10 , ::?.10 , ~.10 
I I I 1 I I I I I f I t I _._J ___ __.. 

' 4 1 2.08 '2.05 12.co 1 2.:LO 1 2.05 '2.10 '2.00 1 2.10 1 2.00 1 2.10 1 2.10 1 2.10 • 2.10 1 2.20 1 2.20 1 2.20 t 2.20 
I I I I I I I I I 1 I ·-'- ----1 

5 

6 

7 

8 

9 

10 

1 1.74 11.so 1.1.70 1 1.~o '1.70 '1.so '1.70 '1.75 11.70 '1.?.; '1;10 'J.. 75 11.70 1 1.80 1 1.80 11.80 1 1.Ho 
I I I I 1 I I I I I I I I I 

I lo05 I 1.20 t 1.10 11.20 'l.lQ 1 1.20 I 1.10 11.18 I 1.10 I 1.JQ 11.10 11.25 11.10 ' '1.20 I 1.20 I 1.20 I 1.20 
f I I I I I 1 I I I I I 

' 0.52 

'1.52 

I 1.15 

I 1.20 

'1.20 
I 

1 1..20 11.10 
I 

'1.20 
I 

'1.20 
I 

'1.10 
I 

'1.20 
I 

1 1.10 'l.15 
I I 

'1.12 
I 

'1.20 
I 

'1.18 '1.15 
I 

'1.15 
I 

L__ 

11.18 1 1.20 1 1.20 1 1.20 
l___ ____ L___~ _ ____l 

11.10 11.20 11.20 11.20 11.20 11.20 11.15 11.20 11.20 1 1.25 1 1.25 1 1.30 I 1.20 
I I 1 I I I I I 

AVERAGE ' 1.399 1 1.1~55 11.355 '1.45 11.355 '1.44 11.37 '1.413 11.377 :1.450 1 1.363 11.420 11.3'75 1 1.513 
I I I I I I 1 1 I I I I I I 

1 1.465 I 1.510 11.460 
4 I Y ••• T'.\ 

I P. V • VJU\. • I t, f\ 6 I I 1 I I I 1 I I r. I ( 1 t 
FROM CO"imROL TV.05 -0.044 W.05 -0.044 ¥.>.041 ~.029 ~.014 ~.022 ~.OJl -0.03 > ~.021 ~.021~ 40.ll4 

I lV"t· I 1 I I I I 1 I 1 I I I 
140.0GC .40.111 t+0.061 
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'I'he greatest variation from Urn control when titrating with 

. • ' t O 2lr' t l . t 1 ' , • " • r, QI , l ' ,-,r mercuric rn-c,ra e was .•. ;a oo _ ow, wi · n '\",l'le average ve...riacion ·v. l.J-Ll.)b 

too low. Eight of' the 10 determinations checked 1>,,rit~1in O.lO;;s of the 

control. 

b. Filtered. 

The results show that with silver nitrate on surnples of cottage 

cheese ground in a mortar and f::Lltered., the great€st variation from 

the control was O. J ' too high, with the avuage variation 0. 051% too 

high. Six of the 10 determinations checked within 0.10% of the control. 

'fhe greate.st VDTiatio,1 from the control when titratinr; with m<::r-

curie nitrate w;::;,s 0.16;:i too low, with the average variation 0.044% too 

low.. Eight of the 10 determinations checked within 0.10;:; of the control. 

The above results indicate that grinding: the cottage chEH,,se with a 

mortar and with water is a satisfactory method of preparinr cot-

tage cheese for salt detETmination by direct titration. It appeared that 

filtering of the sample improved the accuracy of' the method only slightly. 

Titration with mercuric nitrate seemed to give more accurate results than 

titration with silver nitrate. Mercuric nitrate has t~1e additional ad-

vantage of having an end point th;.:t is very easy to read. 

2. Method II. (:.2..~se Ground in a Hortar with Sand. 

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

the addition of sea sand might aid in getting the curd particles broken 

down more finely and would give a more uniform ,mixture of water and cheese 

than grinding without sand. The procedure used ·was as follows: 10 g. of 

cottage ch,2E,se 1r1ere weighed onto parchment paper, transferred to a mortar 

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

10 ml. of distilled water. The mix:ture was then transferred to a 400 ml. 
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beaker and the mortar rinsed several times to make sure all the cheese 

was transferred. Then enough distilled water ·was added to make the 

total amount used 2.50 ml •• 

a.~ Filtered. 

The results show that with silver nitrate on samples of cottage 

cheese ground in a 1nortar with sand and not filtered, the greatest 

variation from the control was 0.18% too high, with the ~verage varia

tion o. 041% too high. tieven of the 10 determinat,ions checked within 

0.10% of the control. 

The greatest variation from thE control when tUrating with mer

curic nitrate w~.s 0.16;t ·too low, 1rJi.th the avErage varic:d:.ion 0.029% too 

low. Eight of the 10 determinations checked within 0.10% of the control. 

b. Filtered. 

The results show that with silver nitrate on samples of cottage 

cheese ground in a mortar 1ivith sand and filtered, the greatest varia

tion from the control was O. 21% too low, with the average variation 

O.Ol4;i too high. Seven of th€· 10 determinations checked 1.dthin 0.10% of 

the control. 

The greatest variation from the control when titrating with mercuric 

nitrate was O. 21% too low, with the average variation 0.022.% too low. 

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

The above results indicate that grinding the cottage cheese with a 

mortar with sea sand ~dded and mixine; with w2.ter is a sat,isi'actory 

method of preparing cottage cheese for salt determination by direct 

titre,tion. It appeared that there was a slight advantage .in favor of 

filtering the sample. Titration with mercuric nitrate seemed to give 

more accurate results than titration with silver nitrate. This method 
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gave results that checked more closely with the control than grindiri..g 

without sand, but the difference. was slight. 

3. Method III. Cheese Heated :1:£. 160°F. 

It was thought that some methoci of eliminating most of the protein 

portion from the cheese and water m:Lx:1:,urc might give results which check 

more closely with the control. It was thought that l1<~ating to 160°F. 

might accomplish this protein precipitrttion. The procedure used was as 

follows: 10 g. of cottage cheese were weighed into a 400 nu.. beaker, 

250 ml. of water were added and the mixture well mixed. The mixt;ure 

was heated to 160°.B,. and then cooled to room temperature in a water bath. 

a. Not Filtered. 

The results show that with silver nitrate on samples of cottage cheesE, 

heated to 160°F. and not filtered, the grE,atest variation from the control 

was o. 25;~ too high, with the average variation 0.05l~i too high. Four of' 

the 10 determinations checked within 0.101'& of the control. 

The greatest variation from the control when titrating with mer

curic nitrate was 0.367b too low, with the average variation 0.0367& too 

low. Eight of the 10 determinations checked within 0.10% o.f the control. 

b. Filtered. 

The results sllow thai:, 'l,itll sllvGr nit:r·ate on samples of cottage 

cheese heated to 1.60°F. and filtered, the greatest variation from the 

control was O. 26;b too low, with the average v2riation 0.0217~ too high. 

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

1'h0 greatGs-t variation from the control Nhe:n titrating with mercurfo 

nitrate 1iJas O. 3(5% too low, with the avercige variation O. 24% too low. 

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

The above rlesults indicate that m:Lxing cottage cheese with water 
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and hecJ.ting to 160oP. is a fairly satisfactory method of preparing 

cottage cheese for salt determination by direct titration. It appeared 

that there was a slight adva.ntage i:.1 favor of filtering the sample. 

Titration with mercuric nitrate seemed to give more accurate results 

than titr~tion wHh silver nitrate. 'fhis method did not give results 

that checked as closely witb the control as method I or met,hod II. 

4. Method IV. Cheose Hsated .!!£. Boiling. 

It was thought that hcatin;J the cheese and water mixture to a 

tempera:ture h:i.gher than 160°F. might eliminate r1ore of t,he protein 

portion of the cheese and give re,sults which check more closely w:ith the 

control. The procednre used was as follows: 1{) g .. of cottage cheese 

were weighed into a 400 ml. beaker, 250 ml. of water were added, and the 

mixture well mL°'C.ed. The mixture was heated to the boiling point and 

then cooled to room temperaturB in a water bath. 

a. ~ Filtered. 

The results show that with silver nitrate on samples of cottage 

cheese heated to boiling and not filtered, the g::r·eatest variation from 

the control was O. 28% too high, with the average vari;;~tion 0.1141& too 

high. Five of the 10 determinations checked within 0.107; of the control.. 

The greatest variation from the control 1r;,-hu1 titratini;:; with mercuric 

:nitrate was O. 25% too high, with the average variation O. 066% too high. 

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

b. Filtered. 

Tho results show that wl th silver nitrate on sairq:.lGs of cottage 

cheese heated to boiling and filtered., the grea.t(;st variation from the 

control was O. 28% too high, with thf, average variation 0.111% too high. 

Five of the 10 doterminations chec\ced within O.lOJb of the control. 
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'rhe greate:st variation from t.hE' control when titratine; with 

mercuric nitrate was O. 26:t:: too loH, with the average variation 0.061% 

too high. Five of the 10 de0Lt'J1li.Hat.ions checked within 0.107; of the 

control. 

The above results indicate that mL"'Cing cottage cheese with wc.2ter 

and heating to boiling is not., a satisf uctory method of preparing cottage 

cheese for salt dott;',rminat:Lon by direct ti.tr2.tion. There did not api:;ear 

to be any advantage to filterj_ng the s,.:u:1ple. Neither silver nitrate 

nor mercuric nitrate seemed t,o give any particular advantage to accuracy 

of results. This method was the lec1st accurate oi" thE four methods 

tr:i.ed. 
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n. }Toisture Tests-A Comparison of the Cenco Automatic .Moisture Tester 

~. ~ Mojonnier Hethod. 

The Mojonnior method (10} for the determination of moisture in 

cheese is an accurate method,. but it requires the use of the Mojonnier 

milk tester which is not available in. many dairy plants. The A.O.A.C. 

method (2) is a.lso an accurate method, but it requires considerable 

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 cottage cheese. 

Since Kosikowsk'"J, et al (7) used a semi-automatic moisture tester 

for cheddar cheese, processed cheese and cheese food, it was thought 

that the Cenco automatic moisture tester* might be applied to co·ttage 

cheese to determine the percent of moisture. 

The Cenco automatic moisture tester was designed primarily for low 

moisture materials such as wheat, oats, barley, rice, corn, starch, 

flour, dry milk powder, and other materials having a low moisture content. 

With these materials it. is satisfactory to place the material directly 

into the drying pan. Hot,rever, with cottage cheese there will be a dried 

layer of cheese in the pan which would be difficult to remove. For this 

reason it was considered desirable to use a filter paper in the bottom 

of the pan to spread the cheese over to avoid this dried cheese in the 

drying pan. The procedure used was as follows: a piece of filter paper 

(E.H. Sargent, Number 501) 12! cm. in diameter was placed in the drying 

pan and the lamp turned on to remove any moisture 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 then bal2nced at lOO;b. 'I'he tester dial was then 

turned to 0%. Enough cottage cheese was placed on the filter paper and 

spread evenly over the surface to balance the pan at Ojb. Approximately 

5 g. of cheese are required to balance the tester. The cheese must be 

spread evenly over the paper to keep the pan from tilting. The cover 

was closed and the drying lamp turned on at 115 volts. The percent 

moisture remcr1red, as .shown on the di.al of the tester by moving the dial 

to balance the ptm, was. recorded at 2 minute intervals. The cheese was 

d.ried to a weight that would remain constant for a 2 minute period, 

because this conforms to the instructions with the tester for other 

products. 

A great deal of preliminary work was 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 constant for a 2 

minute period i-0ithout charring the sample. Various modifications, 

which included the use of 115, 100, 85, and 70 volts of current for the 

entire drying process, and 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 dryinr, lamp 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 

75Jb and then cutting the current down to 85 volts for the remainder of 

the drying period, thE, cottage cheese could be dried to a weight 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 sstablish a drying 

curve for cottage clwEse on the Cenco automotic moisture tester. To 

accomplish this, 10 sc:unrilcs of cottage cheese were u::;ed for moisture 

deternrLnaLions, and the rer,din&r of the t.ester cae.l observed at 2 minute 

intervals for a pericd of 20 rninatos. In a few trials the observations 

were made for as lone; as 30 minutes., but it was noted that there was no 

significant change past the 20 minute period. 

The drying curve which W3-S determined by averaging quadruplicate 

determina.tions read at 2 m:'rnute intervals on 10 s2Jt1ples of cottage cheese 

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

show that there is a rather rapid loss of' moisture for thEJ first 8 minutes, 

the te::rter dial showing an average reading of 77. 2?t at the end of this 

period. There is a considerably decreased rate of loss fo:c the next 6 

minutes., the tester dial sho,,d.ng an a·vtrage reading of 80.9% at the end 

of this period. From this poj_nt on the loss of moisture is very slight 

through the 20 minute pGriod, the tester dial showing an a.verage reading 

of 81. 2;t at the end of this period. 

In order to determine what degree of accuracy- could be expected by 

the Cenco method for moisture dctermin2.tion, the maximum variation 

among tlH'J 4 replicate determinatfons on e2.ch sample of cotta~e cheese 

at each time interval indicated above was calculated. The results are 

shown in Table 9. The rE:,sults show that .r::s the drying time proce<:,ds., 

the maximum Yariation among replicate determinations on the same sample 

of cottage cheese at 2, minute time .intervals becomes increasingly less. 

At 16 minutes the maximum average variation is 0.367; and at 18 and 20 

minutes the 11k'1Ximum average variatifon is 0.35%. These results include 



sample number 8 1 .. -ihich had l replicate that was considerably h:i.gher than 

the others indicating that an error had been made. Excludir.g this sample, 

the results show t.11.at the maximum average variation among replicate 

determinations at 16 and 18 minutes was 0.32fo, a..11d at 20 minutes 0.311b• 

These results bear out -the observation that with the Cenco method of 

moisture determination, results can be expected that Nill checlc 1-;rithin 

approximately O.JOjs among replicate determinations. 

SAMPLE 
NUMBER 

1 
2 

"""'-} 
4 
5 
6 
7 

- tl 
9 
10 

AVERAGE 

TABLE 8 

'fHE RATE OF I.DSS OF lViOISTUR.E FR011 COTTAGE CHEESE 
DURING DR.YING BY THE CErJGO 1'1:E'fHOD 

(RESULTS ARE THE AVERAGES FOR 4 REPL1CA'l'E DETERMINATIONS) 

DRYII~G TIME IN HINUTES 
.,__._,=· 

2 4 6 8 10 12 14 16 18 20 

AVERAGE READINGS ON THE CENCO DIAL 
FOR 4 REPLICATE DETERIHNA'l'IONS 

20.2 45.61 69.8 76.0 80. 7 · 81.4 81.8 1 81.9' 81.9 1 82.0 
15.5 44.1 65.5 75.:; '(5.,6 oO.l tm.6 BD.9 Bl.O -81.0 
ltl.U 44. IJ 66.IJ 7b.2 79.2 tso. 2 ao.6 uo.u b0.9 80 .. 9 
18.7 43.9 63.2 75.b 75.7 1:$0.6 51.0 61.4 61.5 81.6 
26.9 51.6 72.2 7u.9 50.J uo.u 51.l 51.4 Bl.5 81.5 
23.1 4U.l'J 6o.5 76.6 7t1.8 79.0 79.9 uo.1 00.3 B0.3 
19.J 46.1 · 6!:).4 76.9 70.6 79.3 79.?J- uo.1 1:,0.2 80.2 
1u.7 45.0 67.5 77.u b0.2 l:ll.l bl.J u1.s 1:n.5 81.6 
19.5 46.3 69.1 1e.1 uo.L~ 51.0 Bl.4 01.6 /jl,, 7 81.7 
19.0 h6.l 68.0 77.5 50.1 00.9 51.1 81.3 81.4 81.5 
20.3 h6.6 6ti.o 77.5 60.l 60 • .5 60.9 til.l 81.2 1 81.,2 

The results further·show that at 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 sampl~s. With an ad-

ditional 2 minutes of drying., 8 out of the 10 samples checked within 

a.JO% of each other. In analysis of the individual determinations on 

the 4 replicates on 10 san~lcs, 24 out of the 40 determinations were 

dried to within 0.10% of their final moisture after 16 minutes of drying. 
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CHART 1 
DRYING CURVE FOR COTTAGE CHEESE 

100 
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'i'ABLE 9 

THE IviAXIHUM VAFIATIGW AT 2 HINUTE INTERVALS 
.AI-DNG !<'OUR REPLICATE DETEHNINATIONS FOR ~:1.0ISTURE IlJ 

COTTAGE CHEi1SE BY 'l'HE CENCO HETHOD 

h6 

,_ _______ .-.. -._.-._-.:--.... -_-_-:_-_-:_-::_-,....·--~T--_1-1_,-:1E_t·--~I-1·l-J1--_l41·-~·1_J~~T:E~S~-~~=~~~~:~~~~=~~~~~=--*1· 
2 r 4 r 6 I 8 I 10 I . 12 t -iij_'_ 1 __ 6 __ 1 __ 18 ____ 1 __ 2_0 __ 

MAXIHUM VhHlATIONS IN READINGS ON THE CENCO DIAL 
Al.'nIG Ii'OUR REPLICATE DETEIU1IN"A'l'IONS 

1 4.13 7.6 2.2 r-2.4 I 1.3 ! O.t5 1 0.4 1 0.3 t 0.3 0.3 
2 3.0 7.2 6.0 5.4 J.~-- 1:i- 1.0 0.5 0.3 0.3 
':t 3.h 4.0 3.6 J.2 1.2 0.9 o.6 0 • .3 0.3 0.3 .., . 
Li L~.4 8.4 4.5 7.1 2.)..j. 0.7 0.3 0.2 0.3 0.4 

b.8 4.2 
. 

2.3 1 ,, 0.7 -~-t-- 0.3 0.3 5 2.0 .o 1.2 
6 -r:"<s- -ro 2 .• 2 ·. o.6 ro."'Ii-0--0.5 or o. --""'c 0 .. 3 :J• o.:;;, ---·----- L~.o 0.6 0.3 . o. 2 0.3 7 1.0 3.2 1.2 1.0 0.1 
8 1.5 L6 1.6 o. Ll.dL .. l.O 0.9 0 .. 7 0.7 0.7 

2:6 - R ·-= 0.2 -~- 0.3 0.3 0.3 9. 1.0 1.c_,_~7. 0.2 0.3 
0.9 1.4 6:"3" -- 0.3 0.3 0.3 10 c. 1.1 . 0.7 O.b 0.3 

AVERAGE 2.90 4.7if J~(ff 2.40 l.Jtl o.7tl 0.52 o.Jo 0.35 0 • .35 
AV. EX-

3.05 5.13 3.38 2.62 1.38 0.75 0.48 0.32 0 • .31 CI,JDING 0.32 
S1fr1Plli NO. 8 I 

With an ad.dit,ional 2 :minutes of drying., 39 out of the l~O det.erminations 

wer0 ciried to within O.lO;s of their· final moist,ure. 

The results show that cottage cheese can be dried by the Cenco 

moisture tester in lo minutes without charring., if 115 volts of current 

are used until the reading on the Cenco dial is about 75;i., which requ:.i.res 

about 8 minutes.,. and. then th-: current is cut to 85 volts for the remain-

dcr of the drying time. 

In order to determine the relative accuracy of the method., tests 

were run on 18 samples of cott2ge cheese usine; the above me·thoc.i and the 

results obtained compared to the results obtained from the Mojonnier 

method. 1'he Cenco determinations were made in quadruplicate., while the 

Mojonnier determinations· were made in duplicate. 

The results obtained with the Cenco moisture· te.st-er and with the 
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TABLE 10 

A COMPARISON OF TIIE cm~co METHOD WITH THE }10JO?HHER 
ME'l'HOD F'OR THE DE'l'EEHU:./\ TIO l~ OF NO ISTURE 

M)JONNIER 
METHOD 

IN COTTAGE CHEESE 

CENCO r,JE'l'HO}j 
REPLICATE LL'Il::Ri:LLtA'i'l~i/S 

A VER.AGE 01.' -- i - _____, 
_n_u_·rp_1.r .... c'-·A_T_E-:E __ 1 _____ ~---·L· 3 Li 

:f 
j::J 
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in TGble 10. Of the 13 SO.l!l}Jlcs of cot.0ue:c2 ehE:esc ru.n on 'tile Genco wois-

Mojonnic:r· method 1rJti.S O. 01,; too l1i,?;(1, u:Lth tho <-'Ve.rage ve.rinc,ion 0.12;:1 



than the results obt2ined with the Mojonnicr met!1od, ind:Lcating ti1at 

there is a tendency for the method to give results that are toc1 high. 

ThE: greatest variat,:Lon of 0.3l~S from the JVio,jormier method is an error 

O·f' o•.1l·J·,- 1 u~·4c/ - > e . I/)• A ,comparison of each ind:Lvidual determination (4 repli-

catcs each on 18 samples) to the av0rage results obtained by the 

Hojonnier method shows that, of a total of 72 comparisons, in the 

majority (40 of 72) of the determinations the maximum variation war, 

0.305; or less. All detE:rminations checked within 1.05; of the average 

for the Mojormier detm0 rilin2.tions. 

These results indicate that the majority· of the moisture tests b;;r the 

Cenco rn,ethod will be witl1in 0.30)s of' thE Nojonn:i.er method. 

ThE results inci.icate that the method is accurate enough to be· used 

for the d0termination of moiBturc in cottage cheese in a dairy plant. 

The method had the ad:vantagss of being s irnple and rapid. It does have 

the disadvantage o:f fairly lnitj_al cost for tl1e tester. 
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SUMMARY AND CONCLUSIONS 
. -

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

ord0r to determine which were the most satisfactory and to attempt 

to develop new methods or to improve on methods in current use. The 

methods studied were those for yeast .. md mcL'. counts, fat content, 

salt contE:nt and moisture content. 

A study was made on methods of preparing cottage cheese curd for 

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

perse or dissolve the curd. A total of 23 chemicHl compounds were used 

in an attempt to disperse or dissolve the curd for yeast and mold counts. 

Briefly the procedure was to wei.gh l g. of ground cottage cheese into 9 

ml. of an aqueous solution of the chemical comi.;ound containing a few 

glass beads. The mixture was mixed by inverting at the rate of JO times 

per minute. A compound was considered satisf0ctory if it dissolved or 

dispersed the curd completely in J minutes. Ten of the comrJounds W6re 

unsatisfactory because they did not d.isrnlve or disperse the curd in 3 

minutes of' mixing.. The remaining 12 compounds 11,ere satisf uctory 0ecause 

they dissolved or dispersed t.hE cott;.age cheese curd in 3 minutes. The 

mechanical means included: grind.inp wi ti'1 a food mill, grinding- wi tr1 a 

mortar ai1d pestle, grindinp- i-Ji. th a mortar and pcst.10 with sand, and 

:~1.1 eezing and thawing. These l'tethod.s were placed in the following order 

1td.th resp0ct to their ability to break down the cottage ch2ese curdt (1) 

grinding: with a mortar and p€stle with sand, (2) grinding with a mortar 

and pestle, (3) grinding with a food mill, and (4) f1;1 eezing and thawing. 

Grinding with a mor·tar and pestle and also the food mill proved to be 

somewhat messy, while freezing and thawing consici.E.rably lowered the 



50 

yeast mold counts. None of ti1e mecl:1anical 111cans alone 1rns con-

sidered satisfac:tory for brea~;:ing do1,m the cottage cl1ecso curd for 

yeast and mold counts. 

Cottage chee,se was plated out, usinr::; the 12 c{1end.cal compounds 

thrrt, were satisfactor;f for ,Ussolving or ciispersing the, curd to SE:.'G 

if they were toxic to ;yeasts and molds. 

hydroxide, f1ot,assium hydroxide, sodium h:yd.roxicle, anci i,1rinncsota 

reagent were highly toxic, ammonium carbonate, ammonim;1 h~rdrox:1..de~ 

sodium borate, trisodium phosplwte, sod.imn fJJl'Ophosphr:t.i:, and sodium 

sesquicarbonu.te se1::~med to be slightly to considerably toxic:, while 

amn1onium phosphL:t.e, sodium citrate, and sodium monohydrogen phosphate 

did not seem to be toxic to ycar;ts and molds. Sodium monohyd-rogen 

phosph&,te and an:w,onium phosl--'h:,tc are recommended abovE; sodiu.m citrDte, 

because thE7 to c,ic~:olve ·!;.he curd., while sodium cit,rDte socmcd 

to give a suspension of chcar;o J.n the solution. 

A comparison was made betwcn1 

million aureomycin hydroci'1loridc a dclt?d and 1:,ote:rto dextrose agar 

It was found thal, high€r counts 

were obtained ·:,slth the agar with aureomycin anded., inc1icating ttlat these 

counts 1;:,2rc rs1orc accurate than tbo:::e obtained. with t}1e acidified ap:ar. 

Anoth0r advantage of t:.bc, aurc.omycin agar was thr,t tr1ere was no precipi

tation of case:i..n as t,Jf1s t.he CD.t'e liith the acidified ag2?r. 

A trial was run to tlete::::o;1i:Lne the influo:nce of the size of the s&mvle 

used on the ye2.st and molcl counts. Tho co,.nrl:,s on ten l g. and onc:J 10 g. 

It was 

found that the 1 g. sa.r;rpk~, varied considerably 2nd it appeG.red that t.he 

use of a 10 g. sample gave results that i.,1cro more reliable. 



A study was made o.f methods for the of the fat 

content of cottage chGese. The 

the Pennsylvania :methods were tried along , :,_ '"1 the Banco and the 

Shain methods. The; two latter methods and the modified Babcock method 

1IeT'e u.nsatisf actory, because thE:_;y did not give results that checked 

favorably vJ:i.th the Mojonnier method. 'JJ'ith the modified Minnesota and 

the modified Pennsylvania methods:, the cheeac ,m::, cl.issolvcd witc1 con-

cerrtrated m:11nonium hydroxide, pipetted into an 8;:S Babcock 111i1k test 

bottle, and then the recommended proccdur·cs wore followed. It was found 

that t:1e modified Minnesota method gave results that cbecked. mere closely 

wH,h the 110,jo:rmie:c ;net.hoc! than did tho:3e otrc2J.ned. with the 1i1c<;ified 

Pennsylvania meLilod, but it i:ras not considered entirely satisi.':Jctory. 

A s'tttdy ivas 111acle of -v-&:rio11s 1netl':o:ls of r,rcp·g_ratic-:n of cot.tagc cb.eese 

for direct titrit"t.ion with s ilva· nitr,.:.te ,x1d nercuric nitrate for salt 

doterwination. The methods used were as followst (1) cheese ground in 

a mortar, ( 2) cheese ground :Ln a mortc.r wl th sand, (.3) cheese diluted 

·~· t 'l. ' ,] ' 160°1·, W;.J.,{l we: ,ET a.no heaT,OU T,O • "') .,: • , and (t) 

heated to boiling. .All sam,nles FET8 dilutec'. ,rith 250 ml. of distilled 

water and 25 ml. port,ions titr,xte,d, witr1 and ,JjJ:,Jiout filtrcring, v:ith 

si.lver nitrate and triti-i morcaric nitrate. It 1,12.s fo1.mcl t.h&t the most 

accurate method was grinclin8 in a mortr,r witi.1 sand, dilutinr: 1-1ith 250 ml. 

However, it, thac the a.,rvanta.ge gainEri by th0 use of' sand 2.nd 

filtex·ing over just grinding wH,h a mortar was not worth the extra 

trouble and time involved. 

A study was made of the Cenco a.ut.ornatic moisture tester to determine 

its rGlati·ITe accuracy for tho determination of m::iistu:ce in cot,tage cheese. 

A dryinu: cvJ'.'V€ was established for cottaf:'.•3 cheese for the Cenco test.er .. 



This curve shows that there is a rapid loss of moisture for the first 

8 minutes of dr;fing., with a consider'ably dec:ceascd rate of loss for 

the next 6 minutes. From tl1ir, point on the loss is very slight for the 

remainder of the: drying process. Thr, results indicated that from 14 to 

15 minutes arc requirc:d for the dr;y-ing to be, c01Hple:-;ted. It was found tha:t 

results can be expected that will checl,,;: with:l.n about O.JOJ; of the Mojon-

n:ier method in 18 minutes if tb.e 12:; watt dryinl~ lamp with 115 volts of 

curTGnt ire used for the f:irst 8 minutes of dr-y:i.nri, and then cuJJdng the 

current to 65 volts for t:ie remainci.er of the drying operation. 
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