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Until recent years much of the edam eheese sold on the markets of
the United States was imported: Domestic demand end & eurtailment of
world trade have inereased the mapufacture in »ﬁu country of various
foreign cheeses, including edam.

Apparently there is no definite agreement as to the typleal flavor,
body and texture of edam cheese. The cheese is essentislly a sweet curd
type with the flavor usuelly varyinmg from a sweet and pleasantly mild,
cheddar-like flavor to a slightly seid cheddar flavor., The body and
texture range from a dry mealiness to a soft body which is almost pasty,
although some of the older reports desoribe it as a cheese of very fim
body, rather dry, mealy snd very highly sslted. Sone cheese are free of
eyes, whils cthers develop eyes of warying sizes. Occasiomally, edem is
referred to as the “eamnon ball™ cheese becsuse of its sphericel shape.

The pasteurization of milk for the manufesture of various cheeses
presents a problem in flavor development in the finished product. Sush
treatment of the milk is desirable because of public health reasons and
also in order to control objectionable fermentations. Howsver, it appears
that enzymes essential to desirsble fat hydrolysis and protein decomposi-
tion, or organisms responsible for such changes are destroyed by
pasteurization. Apperently, the amount of lipolysis and proteolysis in
various cheeses menmufectured from pasteurized milk is limited; as a result
the cheese ripens slowly amd flavor development is unsatisfactory with
some cheesss showing a tendeney to develop a bitter flavor.
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ATRLENT OF PROBIINM

The results presented herein yepresent an attempt to determine
the effects of various factors on flavor and body and texiure of

The faetors studied inelude: (a) pasteurization of the milk;
{b) partial skimming "
sources added to the milk or eurd; and (d) certain baeteria. Size

 of the milk; (e} enzyme materisls from wvarious

of the cheese, composition of the cheese, time of pareffining and
euring in oil also were sonsidered.
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eontalin more moisture to give it = soft texturs. Van Rijn disclosed
that the cheese made in Holland st that time in the edam and gouda shapes
could be enything betwsen the full eream article asd s product conteinming
only a few per cent butter fat, He stated that only cheese made from
whole milk should be sold as full eream dutoh cheese.

Experimental edem oheese was deseribed by Haeeker {34) in 1893.

Partially skimmed evening milk mixzed with morning milk was employed, It

was set at 86° F., color was added at the rate of 1.5 ounces per 1000
pounds of milk and also sufficient remnet to permit the eurd %o be cut in
15 to 20 mimutes. The curd was cut to the size of wheat kernels and
allowed to pettle, It was mm gently end heat wes applied to raise
the temperature to 98° 4o 102° ¥. The curd was cooked until firm and
slastic and then mm to settle. The whey was removed and the eurd
wag dipped directly into the molds. The cheese wers pressed 15 to 60
minutes, ,Wmmmmm;ﬁaMmmﬁmywmmw
125° to0 1309 ¥, After exposure in the bath for 2 to 3 minutes, the cheese
wore dressed and earefully returned %o the molds. They were then placed
under pressure of 60 to 120 pounds for & to 12 hours. The cheese were dry
salted 5 to 6 days in a salting mold, or brine salted 5 %o 8 days at 60°
to 70° F., and then pleced in a moist room to cure at 55° to 65° F.

The New York Agricultural Experiment Station (21) reviewed the
manufacture of edem cheese in 1893, It was described as a sweet curd
chesge made from partially skimmed milk and marketed in the form of rounmd,
red balls weighing from 3.5 to 4 pounds each when cured. The cheese were
mamifagtured from milk which had ome-fowrth to one~third of the fat
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mtilized after it was asserteined by baeteriologliesl iwvestigation that
an aecld produging

rganism ceused the ropiness in the whey. Welgmann
slso stated that with fresh milk in the winter months, 0.5 te 1.0 per
eent of sulture wawx edded to the milk, while during the summer 0.1 to
0.15 per cent was employed; 0.1 to 0.2 per cent sulture was used with
pasteurized milk. Welgmaun also pointed out that the eulture should
bring about slow acid formation and eare should be taken that the culture
is not rapid and vigorous. If care is not used in seleeting the culture,
the echeese will be short (sowr amd brittle), sspesiamlly with pasteuriza-
tion of the milk.

The milk is set st 28° %o 30° ¢, or with partially skimmed milk et
27° to 28° 6. Approximately 25 ml. of remnet is added to 100 kg. of milk
and the milk is usually ready to oub in 30 minutes. After cutting, ihe
ourd is agitated until it is the size of pess and then permitted to settle
for sbout 5 minutes., Aboutk ome-third of the whey is removed and the cuxd
tely mimutes, alter which the curd
particles should be reduced o the size of barley grains. The curd is

is then silrred for approxime

permitted to settle again end whey is removed until the volume in the vat
is approximately ome-half the origimal. Water is sdded to the vat to the
W»ﬁlﬁ%iﬁpﬁt%@%%&ﬁlﬂ%%ﬁ%ﬂ{m& is

~ sooked at 35° to 37° . for approximately 12 mimutes. When cheese of

about 20 per cent fut content is made, the curd is worked omly %o the
only at

sbout 32° ¢. The ourd has been cooked sufficiently dry when it mats well

#ize of small peas, permitted to selhtle once and them eooked

on being pressed together but still ¢an be sasily separsted. After cooking
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but thet from milk imooulated with laetie aeid bacteries 4id not ripen,
Boekhout and Ot% de Vries {10) alsc sivdied the ripening of edem
cheese in 1905. They reported thet the influence of salt on the ewrinmg
is most conspicuous ian the exterior layer, less in the mwean layer end
slight on the interior becauses the oconmcentration of salt is very high in
the exterlor layer and the salt penetrates into the echeese only slowly.
They coneluded thet the organisms which produge the curing can resist a
large quantity of salt., The awthors found that an edem cheese 6 momths
of age contained 0.272 gn. of emmonis im 1000 gm.; in chesse l@ﬁ&w old
they found 0.646 and 0,781 gu. of swmonia im 100
concluded that the emmonia desreasss grestly during the curisg.

0 gn. of cheese and

Tt was suggested by Boekhout and Okt de Yries {11) that in order to
£ind the ceuse of the curing of edsm chesese it would be mscessary to

earry the investigetioms in the direction of what precedes the lactie
fermentation rather them what oseurs during and after the lastic
fermentation.

Boekhout and Ott de Vries (13) demonstrated that organisms found im
edam cheese possess a proteclytic action with the charssteristie property
of liquefying gelatin. They menufactured cheese from milk inoculated
with m charasteristic types and eoneluded that the baeteria secrete
enzymes which affeet the curing of the cheese.

Investigations of the ripening of edem cheese were completed in
1910 by Van Dam {66). He noted that the hydrogen ion eontent exerts an
effect on the digestion of perssssein and that the welopsity of the
digestion is proportional to the hydrogen jon content. The curing is
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Composition of Edam Cheese

Apparently there is & wide variation in the actual chemical
easposition of edam cheese and in opinion as o what the range in compo-
sition should be. The salt gontent of the cheese is of interest becauss
of its probable relation %0 molsture contest, body snd texture, vate of
suring and Wt of flavor development. Boekhout apd Ott de Vries (10)
studied salt diffusion in relation to ouring end obtaimed the following
resulbs: |

Fer cent Per sept NaCl
dry matter eontained in moisture

Exterior layer §1.80 13.3
¥ean layer $4.0 4.0
Interior layer B2.0 0.4

Cheess 4 weeks safter removal from brine:
Exterior layer 65.4 5.0

Kean Jayer $6.2 5.8
Interior layer 56.4 4.4

ut and Ott de Vries {(16) studied the strusture of the chesse
mags and noted that the salting process removed a considerabls quantity
of the molsture; the loss in moisture during salting ranged from 2.9 to
5.8 per es#z;

Van Pam {67) studied the influence of different factory methods on
the moistuve contents of the curd of edem cheese. The contents ranged
from 46.8 to B52.0 per eent. Hs found that poorly coagulated curd tested
higher then normal gurd. When the curd was worked st & high temperature
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of 29.0° C., & higher moisture gontent resulted then when worked at 26,6°
C. A low hesting tempsrefure -ar‘ 83.8% ¢, also was condueive %o a high
moisture gontent, | '

A study of the eamposition of gouda snd edem cheeses was reported by
Ven Bijn (69). He found that full eream gouda cheese mamufactured from
milk with fat contents ramging fram 2.51 to 4,38 per cent contained from
44.2 to 52.9 per gent fat in ths dvy subgtancs. There was no consistent
variation in the fat gcombents of the dry matter with a variation in the
fat eontents of the milk. It was concluded $hat those casés in which |
milk with a mmmwiy low perventage of mnon-fatty eclidas gave & cheese
with less fat in the dry metter then might be expected were dus to the
foet that sueh milk conteined a relatively high percventage of casein,
When milk with high mw@w solide gave a cheese with a relatively
large amount of fat in the dry matter, the percesitage of casein in the
non-~fatty solids must have been low. A gtudy also was made of the
influence of skimming the milk on the fat gontent of the cheese; milk was
partially skimmed to diffevent degrees so that 1t contained 0.5 to 2.0
per cent ta%; The results showed that an ingrease in the percentage of
fat in partially skimmed milk had a very marked effeet on the amount of
fat in the cheese. An increase of 0.1 gwgmgk_ in ﬁw amonnt of fat in
partlally skimmed milk gave, om en average, an imerease of 1,75 per cent
in the fat in the dry matte

7. I% was not possible to caleulate exaetly
the amount of fat which would be found in the dry matter of the cheese
when the persentege of fat in the partially skimmed nilk was known.
Differences were found in the composition of amua mede from milk with
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the same percentage of fat, The smounts of fet in the dry metter of 80

milk containing 1.50 per cent fat, varied
from 30.2 to 59.4 per cent. Van Rijin stated that edan cheese is not
eonsidered & whole milk eheose but it is gensrally agreed that this
cheege should oontein not less than 40 per sent fat in the dry substance.
Doane snd Lawson {(27) listed results of amalyses which showed

yvariation in moisbure content of ripened cheese from 29.3 $o 60.38 per
cent; fat contente of the cheese ranged from 3.83 to 33.99 per cent.

Funder {32) reported that the weight loss of unwaxed, munll eyed
ghaese manufactured from half fa‘t milk avereged 10.79 per cent, while
that of cheese mamufastured from full fat milk averaged 12.40 per eent.
large eyed cheese from half fat miiir showed an average loss of 11.58 per
gent and thet from full fat milk showed an average loss of 15.03 per cent,
The wexed cheese 41d not lose a# mich welght. Waxed, smell eyed cheese
mepufactured from helf fat milk sveraged 5.48 per cent loss, while that
from full fat milk eversged 6.38 per gent. The waxed, large eyed chesse
pade from half fat milk averaged 4.38 per cent loss, while that from full
fat milk aversged 7.95 psr cent.

Variations in fat and noisture contents of eheese with variations
in fat contents of the milk were listed by Eugling and Weigmenn (29).
Cheese manufactured from milk with a fat comtemt of 3.55 %o 2.90 per cent
eontained 51.7 to £5.9 per gent fat {51.9 to 43.2 per cemt fat onsa dry
basis) and 41.7 to 36.4 per ¢ent melsture. Cheess made from milk with a
fat content of 2.80 o 2.14 per cent eonbeined 27.1 to 20.9 per cent fut
{46.3 to 35.8 per eent f2t om a dry basis) and 43.8 to 36.0 per cent
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moisture. The product manmufactured from milk eomtaining 1.95 %o 1.60

per ecent fat conteined 19.1 to 14.6 per cent fat (32.9 to 25.3 per eent
on a dry basis) and 42.9 to 38.4 per cent moisture,

Aceording to Welguenn {77) edam chesse has an sverage moisture
content of 42.25 per cont when 2 to § months old and after extended
storage of ome-half %o a whole year, the moisture gontent aversges 38,5
per cent. Ueigmamnn {76] also steted tin$ the fat in the dry metter of
factory chease was between 45.6 and 46.5 per cent and with farm cheese
it ronged from 45.1 to 49.3 per cenmk. There were no semples below 40
per gent, ‘The average per ¢ent fat in the dry metter of edem cheese wag
45.6 for the years 1907 and 3.%3}3;

A

. study of the changes in the lactose comtents of the curd after
addition of weter in the manufacture of edam oheese wes made by Sirks [60).
He reported that the change in concentration was very slow apnd 20 $o 30
minutes were required to establish equilibrimm. The fat comtent and
temperature of the whey showed 1ittle influence on the rate of diffusion.

Dafeets of Xdem Cheose

Most of the studies on defeets of edam cheese have deali with body
and texture. Boekhout and Ott de Vries (15} investigated the defects
known as “short™ and “knijpers". A cheese is oritiecized as short when
it possesses a herd, brittle and ghalkelike body. They concluded that
$he defect was dus to the formation of bilactate of paracaseln which
resulted from insufficisnt caleium %o neutralize the lactic acid formed.
*Kni jpers” refers to cheese which 15 erasked

| or split. The authore
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turned and returned to the press. After pressing they were trimmed
again, turned in the hoops and placed in the cocler at 45° to 50° F.
without pressure, The cheese were removed from the hoops 12 to 16 hours
after pressing, placed in a 24 per cent mm and held for 36 to 48
Bours. The temperature of the brine ranged from 45° to 50° ¥.

After removal from the brine the cheese were drisd and ocured atp
80° to 86° F. in a humidity of approxime

tely 70 per cent. The ¢heose

were peraffined at various ages.

‘Engyme Sources and Preparations

azmary $issus.

A mixture of 100 gm. of éeﬁimm mpammary tissve and 1 liter of a
10 per cent sodiwm chloride solution was agiteted for 1 hour in a glass
container, using an experimental churn, and filtered. Portions of the
filtrate were utilized in the studies.

Extraet of frozen mesmary tissue.

Frozen memmary tlssue was ground in a food chopper and permitted to
thaw. It was mixed with fine sand apd pressed in s hydraulie press. The
resulting liquid wes employed im the trials. R

Frogen akiﬁm panereas also was ground in e food chopper and
permitied to thaw., An sdequate wolume of liguid was obtained by either
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dish containing & smsll amount of sand. It was dried {o consbent weight
.in an oven at 212° F., and the percentage of total solids was ealculated
from the weights of the sample anf the dry matter.

The Mojonnier modification of the Hoese-Gottlied fat extraction
method was employed for the determination of butter fat content. In some
sases the percentage of fat was determined by the Bebeock method.

The method employed was that adopted by the Association of 0ffielal
Agriculiural Chemists for the determimation of chlorides in cheese (1).

Determination of Asid Number on Chesse Fat

The fat was obtalned from a mixture of shredded cheese and fine
sand by use of a hydraulic press ss deseribed by Lane and Hemmer (48).

The mixture of cheese fat and serum was tempered st epproximetely 113° ¥,

4o permit the fat to separate. The 1’5‘& was decanted to tubes and
centrifuged for § mimutes; 1t was then decented to fresh tubes amd again

iged for 5 minutes, Portions were pipetted from the tubes for
The procedure used for the determinstion of acid number on the
choese fat was essentially tha% of Breazeale and Bird (18). Ten ga. of
prepared fat was weighed into a 185 ml. erlemmeyer flask and dissolved



in 25 ml. of aeld fres petroleum sther. After the addition of 10 ml. of
absolute alachol to the mixbure 1% was titrated with N/20 alecholfe
potassium hydroxide {prepared with absolute alechol}, using phenol-
phthalein (1 per cemt in sbsclute aleohol) as am indieator.

m ﬁaﬁamﬁmﬁw

ninations on chesge were made with a Leeds and Horthrup

potentiometer, modified quinhydrone elegtrode end a calomel half-cell.
A cheese was plugged, a portion was macerated ani mixed with quinhydrone

and the voltage was determined at once to avoid a shift. The pH walue
wag obtained fram the voltage resding and temperature st the time of the
reading.

Determivation of Weight Lossen of Cheese

Cheepe were welghed to the pearest 0.1 ga. immedintely after
removel from the press, after seliing and at 2, 4 and 6 weeks during the
ripening period. Losses of weight then were caleulated for the various
periods,

Plating of Cheese

Prepayation of sodium sitrate solution.

A 2 per cent solution of sofium oitrate wasg prepared in distilled

water; 9§ ml, portions, and also 9 ml., walter blanks, were sterilized in



the autoclave at 15 pounds pressure for 20 minutes.

jledie ubiliz

Vericus medias were used for the exsmination of ¢hoese. Beel
extract sgar was employed for detection of mievecccei snd the special
gelatin agar described by Long and Hammer {50) was used in examination
Chepse were examined for Escherichia-

Aerobacter organiams by means of lactose broth and sosin-methylene blue

agar.,

Plates were poured with the culture medium to be used and permitted
$o s0lidily before meking immﬁm‘ A 1 gm. smaple of chesse was
weighed on sterile paper and maserated in a sterile moriar using 9 ml.
of sodium sitrate solution %o kai& m.lséf.fy m cheese, Dilutions were
prepared from 1:10 to 11,000,000, using 9 ml. water blanks, and the
previously poured snd solidified plates wewe imoculated with 0.1 ml.
transfers from the dilutions. sgaaia}. sterile glass rods were employed
to smsar the inocula over the surfage of the medimm. Plabes were
ingubated at 70° F. in the examination of the cheese for microeceei and




i

In commenting on both the flavor and the body and texture of the
experimental cheese, the statemenis are based largely on the results
given in the tables, but other eomsiderations, particularly small
differenses not readily shown in tadbles, also are involved.

Comparison of Raw and Pasteurized, Whole Milk for Cheese

Portions of milk were obtained from the same lots of mized herd
milk before and after pasteurization and menufactured into cheese. The
milk was ripened to titrateble aeidities of 0.18 %o 0,19 per cent, and
the acidities of the whey after entting the ourd varied from 0.13 to
0.14 per cest. With soms trials cheese were ripened at both 50° and 55°
F. in order to inelude a study of the affect of curing temperature on
the quality of the cheese, but in two itrials sheese were ripened only
at B55° F,

After 3 months the cheese were criticized for flavor and body and
texture, and in four trials the total solids, fat and salt percentages
were determined. Some of the chesse cured at 55% F. wore re-examined
after 6 months in order to observe any ohange in quality over thag
previously ocbserved.

Raw milk cheese cured 3 months at 50° or 55° ¥. commonly developed
move flavor than the cheese from pasteurized milk (teble 1). In general,



TABLE 1. RAW AND PASTEURIZE

‘Gensral flavor and body apd texture eriticlems

Trisl Milk  Cwr ﬂxﬂiaim aﬁ E mnzkha B Criticismms at 6 montha

Ho, uwsed temp. ¥, xlawr x4V flavor body and texture
1 paw 0 !13’ lamw
3.8%

fat in

milk ﬁa@‘

) f@é
£ 1

2.9%
fat in
milk ;awk'

Y. dbeirabie exceLient,

&Mkina, m&y

8 o

Tegking, “E. Tew eyes  isckimg, . desirabis, ¥. Tew
ﬁ*m”_, —— ... A .., eyes




PABLE 1. {Continued)

Trial Milk  Curing Oriticisms at B months ~ Griticisms at 6 momths

_Ho

r ¥
o

body and texture

used  temp.’ F. flavor ody and texture _flavor

Y
4 rew lacking sl. weak

4.0%

~¥. degirabis  mesh, holes desirvebie
fet in , -~ :

milk past. lecking Bl Weak

VWQ&« fit: o W}.Mm,

63 rew
¥, tew med, eyes

B1. laoking  meeh, holes ‘é@aimﬁié T

.

g g g g g

5.9% Tpest. “leckdng  exeellent,
fat in v. fow mech. holes

~allk

64 xew . desirable V. desirable

gl gl

4,06 Jast. Tasking . desivabie
fat In

* Abbrevietions used in various tables are:

eons.t considerable £l.: flavor mech.; mechanical
gl.: slight sm.: small swt.: sweet

med,.: medium

Vel

very
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the raw milk cheese sured at 55° F. developed more gheese flavor then
that of the sswe lot cured at 50° ¥, However, some of the cheese

manufactured from pasteurized milk showed

only slightly better flavor
et 55° ¥, then at 50° F. In trial 4 there wes no difference in the
flavor of the rew and pasteurized milk cheese oured at 50° F., whereas
at 55° F. thevre was a definite difference.

There was no signifieant difference in the body and texture of the
rew and pasteurized milk cheese eured at 50° and 56° F. for 3 months.
More eyes were formed im_%’hfa raw milk chesse than in the pasteurized
milk cheese, and théy were either smell or medium and usvally regged.
The eyes in cheese cured at 5&” ¥. were sither lerger or more nuEerous
than in the corresponding cheese cured at 50° 7.

After 6 months st 55° F. the raw wilk ehesse again had a mors
desireble flavor tham the pasteurized milk cheese. sm of the cheese
were oriticized as dry in body sad exty

re, which was probably due to
sdditional loss of molsture during the longer curing. In general, the
body and texture of the cheese were good.

The tﬁ*‘t&i aa},&ﬁaf m;ﬁmx&ﬁ of the raw and paste

differed somewhat in each wm_; but the variestion was not Wasismat
{table 2). A% 55° F, the pereentages of total sclids were higher than
at 50° ¥, in 7 of the 8 comparisons; the differences varied from &
minimom of (.40 per cent to & maximum of 1.79 per cent, The total
solide eontents at 5 months renged from 62.91 to 66.14 per cent for
cheese cured at 50% P, and from 64.60 to 66.54 per cent for eheese cured

at 55° ¥,; the fat coptents on a dry basis varied from 50.75 to 52.64
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TABIE 3. RAW, WHOLE AND RAW, PARTIALLY SKIMMED

aeneml flavor and body and texture eriticisms

&riﬁszim w& ﬁ mﬁn‘&ka

ﬂz‘i’siaim 2% 6 maﬁ#hs '

v, desireble V. desirebie

desirabie

v Tesiverie

Y. desirable

v. 81, lackimg abz“"i,’m' Tow ¥, desirable

Y. desirabie

v, desirable Soft,

femirable ¥. desirable

dosirable e, 1
8w, eve

mms. 1‘1‘, Aasim 1&, TTTEL. reneid,

3&%
JTat

Tew sm. eyes

v, Gesizeble mg meﬁ ez&
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TABLE 3. (Continued)

Trisl Milk an*igg ari%aim at % Mﬁhﬂ ﬁrﬂi@im at 6 mmka

fat 55 V. 81, laexing . gas'kyf | T ﬁa&i@aﬁ:a, -
2.9 6 V. sl, lacking ﬁm‘i‘%ﬁ, T stwong, | few med.eyes
. ﬁm}_a \ | 8l puliss o . ‘

" ?ﬁm@%ﬁ '

“#i, fermented ~desirvebls,

2,656
.. |
28 whole
3.7%
fat

¥. few mm, eyes

part

3. as%
- fat ;

4.0%

tay e

pavs B8 V. desivable  desirable,
ekin sl, firm
2.8%

fat

V. few sm. oyes

Y. 4@&1%1»13
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ifter curing 3 months the body of the partislly skimmed milk cheese
was more firm in most trials then the body of the corresponding whole
milk cheese. The body and texture of both the whole milk chesse and the
partially nkimﬁ milk cheese were better in most cmses when ecured at
56° §. than when cured at 50° F. Commonly, the eyes in the cheese made
from partially skimmed milk were either more numerous or larger than
those in the wmmdmg mzelé milk sheose.

- After 6 months some of the cheese eured at 55° F. improved in flaver
while others did m. In trisl 7 the cheese frow partially skimmed milk
becanme very rancid, while that from whole milk was slightly raneid apd
slightly swiss-like. In trisl § the partially skimmed milk cheese was
criticized as strong and slightly swiss-like. With ineveased holding the

ed milk sometimes wers eriticized as dry in
body and texture, while the whole milk cheess improved in body and texture;
_:i.aas of moisture probably explains the change in the cheracter of the
body and texture. |

There were only slight differences in the total solids contents of
the partially skimmed
{table 4), but in moat ¢ases the oheese from the partially skimmed milk

milk ¢heese and the whole milk sheesge at 3 months

was lower. The total solids eontents commonly wers higher in the cheese
cured at 55° F. than in that o

red ot 50° F. The total solids eontents

of the whole milk choese varied from £63.29 to 64.85 per cent, while those
of the partially skimmed milk cheese ranged from 61.76 %o 64.15 per eent.
The fat on a dry basis varied from 46.99 o 50.55 per cent with the whole



TABLE 4. RAW, WHOLE AND RAW, PARTIALLY SKIME

Chemiocal analyses
Cheess paraffined a% about 2 months

Triel  Milk Curimg ~Percent
Ro. used temp. total o
; 5, wolids  fet

whole W 63.74 51.58 49, 54& 1,99 3.12
66 64.88 31.40 48.42 1.98 2,98 5.69 B.13

part 50O 63.72 23,14 36,32 2,01 3,18
sidm 56 63.71 24,13 37.87 2,20 3,45 .88 5.80

whole 50 63.89 31.98 50,53 1,80 3.00
56 64.15  30.44 47,46 2.54 3,65 8.70 5.5%

50 62.14 82573  4l.4l £.01 3.23 |
skim 58 62.08 26,81 43,19 2,13 5,43 5.70 6,40

53«4@ 3’9 d?g %w% 1*95 3.%
68,40 30,72 48,45 1.97 $.11 G.44 15.48

28

81.76 24,92 40,36 1.91 8.77
62,85 20,98 41.30 1.76 2,80 31.62

B
&8

65.50 29,95 47.31 1.98 3.18
64.09 31,72 49.49 2.00 5.1% B.51 7.08

65,26 26,17 41.37 1.79 2.83

&8 &8
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milk cheese and from 36.32 to 43,19 per eent with the cheess from
partially skimmed milk, m per gent of salt on a dry basis ranged
from 2,98 to 3,65 per c¢ent with the whole milk m% and from 2,57 to
3.45 with the chessge from partially skimmed milk.

In trial 5 the whole milk cheese cured 3 months at 55° F. showed
desirable body and texture snd contained 64.85 per cent itotel solids
and 48.42 per gent fat on the dry dasis; in the same {rial the cheese
~ from partially skimmed milk was eriticized as slightly firm and showed
63.71 per cent totsl solids apnd B37.87 per cent fat on the dry basis.
in $rizl 8 the whole milk cheese was eriticized as pasty after 3 months
at 55° ¥., and 4 contained 64,09 per cent total solids and 49.49 pex
cent fat on the dry basis; in the ssme {trial the partially skimmed milk
cheese bad & desirebls body and texture and it contained 64.15 per sems
total solids and 42.82 per cent fat on the dry basis.

After curing 6

months at 85° ¥, the cheese that were very desirable
in flavor showed pH values from 5.51 to 5.82 (teble 4). Acid walues on
the cheese fat were relatively high beecauge the chesse was manufactured
from rew milk; in each trial the acid number on the fat was the higher
in the partislly skimmed milk cheese, being am'etm twice as high in
$rial 7. The vwhole milk cheese in this trial was criticized as slightly
raneid and slightly swiss~like snd it hed =n acid pusber of 1D.45; the
partially skimmed milk cheese wag eriticized as very rancid and it had
an acid mumber of 31.52. In trial 8 the flavor of the whole milk chesse
was very desirable and the aeid number on the fat was 7.06, whereas the

¢cheege from partislly skimmed milk was criticized as strong and slightly



-
swiss~like and the seld musber on the fat was ¥.19.
Pasteurized, whole milk and pagteurized, partially skimwed milk sheess,

The pasteurized, whole milk and pasteuriszed, partially skimmed milk
uged for the comparisons c¢ame from the same Iots of mixed herd milk.
The milk was set at $itretable aclidities of 0.185 and 0.20 per cent, and
acidities of the whey after cutting the curd veried from 0.13 to 0.14

per cent. Exeept in ome trial the cheese were ripensd at 50° and 55% P.

The cheese were examined for flavoer and body and texture after 5

months, and most of the cheeme eured at 55° ¥. wers re-examin

ad after 6
months; chemical datz on some of the cheess were cbiained after 3 month

and 6 montha.
After curing 3 months at 50° or 55° F. the cheese from both whole
one trial eritiecisms showed a %@ﬁﬁ@aﬁy ,fm» the cheese to heve an unclean

immed milk were lacking in flavor (table 5). I

flawér, unlike the typiesl chesse flavor found in cheese of good guality.
There was no distinet difference in the flavor development in cheese
eured at 50° F. and at 55° ¥., which presumebly wes due to insufficienmt
ouring egents in the chesse. |

In genersl, the gheese from partially skimmed milk exhibited a
desirable body and texture after euring 3 months at either 50° F. or at
55° ¥., waile the whole milk cheese in the same trials commonly were
pasty or soft. There was a slight tendeney to form more and larger eyes
in the cheese from partially skimmed milk than in the cheese from whole
milk,



Gensral Tlavor and ?maay and texture oriticisms

Trial Wik mms G iiTeimms ot § months ~“Oritlcimms at & montns
No.  used um@¢ ¥, _ flavor - body and texture flaver body and texture
8 whole laoking mﬁ, 199 pasty,
4’&% fat i ) W Y. S, OVeH
81, lacking m, Tew v. laakins, gour, few large
— , _Younclean _ _eyes _
lacking o

part skim
ga% fat

V. Tow oyes

10 whole
3,86 fat

“brittle

part skim
2.5 fat

sx;. brittla, maly,

11 whole
4.0% fat

part skim
aa% fa%

g o g g ¢ g;if gl 9 8 ¢ g g‘

18, ' _ 1 Mait&ﬁsg




TABIE 5. {Continued)

‘"

Tial Wilk Guigs _ Ceiticisus ot Gmomths  Oritieisas af 6 months
No., msed temp,” ¥. flavor = body and texture f{lavoer  body and bexture
12 whols B0 ' weal. e

4,06 fat

“desivebie

FELG ¥y
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After curing 6 months at 55° ¥., the cheese were criticized as
laeking and unclean in flaver. The changee in body and texture were
not consistent.

In general, the sheese cured at 55° F. were higher in total solids
then cheese fram the seme lots cured at 50° F. (table 6). The cheese
from partislly skimmed milk cured st 55% F. were regularly higher im |
total solids than the corresponding cheese eured at 50° F.; the increases
ranged from 0,29 to 3.41 per cent. The partially skimmed milk cheese had
total solids eontents from 59.92 to 63.33 per cent snd wers desireble in
body and texture. In the whole milk chesse the values varied from 60.51
to 63.9% and the cheese were eriticized as pasty, soft or weak. The fat
- eontents veried from 36.33 to 41.57 per cent on a dry besis for the
whole milk cheese.

d milk cheese and from 46.43 $o 51.82 per cent for the

The salt contents of the whole milk cheese on a2 dyy basis veried
from 3.36 to 4.58 per cent, while with the partially skimmed milk cheese
they raonged from 2.95 to 3.64 per eent. The melt contents of the whole
milk cheege were consistently higher than those of the sorresponding
partially skimmed milk cheesge. ‘

The pH values obtained at 6 months on 3 cheese were in the same

general range as those of good quality cheese previously examined

agld values on the fat were lower $han the walues for the raw milk cheesse;
the acid mumbers on the fat obtained from the pasteurized, whole milk
chease were slightly higher than those on fat of pasteurized, partislly

skimmed milk cheese in the 3 comparisons made.



TABIE 6, PASTEURIZED, WHOLE AND P

STEURIZED, PARTIAILY SKDMMED MILK CHEESE
Chemical analyses
Cheese paraffined at sbout 2 months

Trial Milk Curing » ,
No.  used  %emp. : ) 8alt §
. %, - aez,i&s fat dry basis  sslt  dry basis _ohe

whole 50 B60.31 *28,00  46.43 2 2.41 4.00 _
: 65 62,86 *31.25 49.71 2.21 3.58 8.3 4,435

part 50 60.19 *g1.87 36,52 2.19 3.64 :
- skim 56 81.61 *24.50 ( 39.77 2.12 Bedd 4,086

83,10 31.40 49,76 240 280 ,
88,885 32,57 51.82 2,11 3.36 543 4,87

62,50 25,98 41,87 1.86 2.98 |
62.79 25,06 39,89 1,96 5,12 | 3,70

| whole

H

10

a8

68,39 R.61 4.18 v
. 65# gs 8.% 5¢ 53 5# % 47533

89.98 _ ; ; A
63.33 o 1.87 2,9 3,85

whole

a8

part
- skim

g

5&*33 2,98 4.58 3.79

(&3

part 80,69
skim 66 62,58 ) B8 5,4

12

g

* Babeook tests
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Effecet on the Chesse of Addition of an Extract of

mnery Tissue to Pasteurized Milk

Pastenri:

3, whole milk cheece made withous end with extraet of memmery

tissue sdded $o the milk.

Portions of pasteurized, whole milk were oblained from the seme lots

of mixed herd milk. In each trial an exiraet of desiceater y tissue

38 ERLiE A B

wes added to one portion at the rate of 15 ml. per 100 pounds of milk,
The milk was ripened to titratable acidities of 0.185 to 0.135 per cent,
end the seidities of the whey after the curd wes suf wvaried from 0.12 to

0.15 per cent. The cheese were ripeued st Semperatures of 50° and 58° F.

After 3 months the cheese were criticized for flavor and body and
texture, end the total solids and salt contemts were determined on some
of the lots. Cheese eured at 55° F. were re-exsmined after 6 monmths.

At 3 momthe

the cheese mamufectured from pasteurized, whole milk
treated with extrast of mammary tissue and cured at 55° F. tended to have
~more flavor than cheese from the corresponding untreated milk (teble 7).
and flavor defeets appesred to be less noticesble in i, The apperent
improvement in flayor of the cheese mamufactured from milk treated with
the extraet was lsse noticesble st 50° ¥. In cheese made m both
treated and untreated milk there was more flavor with curing at 55° ¥,
than with euring at 50° F.

There were no significant differences at 3 months in the body and
texture of the cheese manufactured without and with the extract of



TABLE 7.

-&%-

mk treated

15 untreated

4.1%
fat in ,
milk treated

fW mt‘ &Y&S;

mi ?ﬁ%ﬁ ﬁxﬁﬁ



TABIE 7. {Continued)

i

Trial  Milk
0. used

T antreated sc

4,4%
fa% in

flavor

@riﬂ;s‘eﬁm‘ a‘t 3 mﬁ’ ,; a |

&m&m’ﬁa

3&%1@1&&% 6 mtks -

desiTebie

milk  trested

desizavie

desirable

cons. fil.

aﬁﬁm‘&&@y
fow eyes ;




o

memmary tissue. Cheese cured at 56° ¥, tended %o be move degirable in
body end bexbure than chesse from the seme lot ured at 50° ¥,, and there
also was a tendeney to ,fe;mé more syes.

After 6 months at 55° F. the flavor of the cheese made from milk
treated with extract of memus

ry tissue was more desirable than the flavor
of cheese Irom unireated milk exsept in trial 15, where there was no
difference. Commonly, the cheese depreciated in flavor during the second
3 month period. The body end texture 4id mot show any gemeral improve-
ment with the longer curing and in most cases it was less desirable than
é:,ki. 3 months. |

The total solids contents et 3 months ranged from 61.69 %o 64.28 per
gent for the cheese analyzed {(table 8). There were only slight differences
in the total solids contents of the cheese cured at 50° amd §55° F, In

trial 15 cheese from treated milk ripemsd et 55° F. hed a desireble body

and texture with a total solids content of 62.26 per cent znd in trial 16
chesse from treated milk ripened at 50° F. had o desireble body and texture
with 62.12 per cent totsl sclids. Some lots of cheese with slightly
higher total solids contents were oriticized as week or pasty.

The salt contents on the dry basis {table 8) varfed from 4.02 to 4.64
per gemt for the cheess that was anslysed, and nesrly all of them were
eriticized ss sslly at 3 months. , : ~ T

The cheese mapufactured without and with the extract of mxy
tissue showed omly slight differences in pH values at 6 months; the values
were slightly higher in the cheese from the milk treated with extraet of

memmary tissue in all cases except triel 15, when the difference wes



=B0w

Chemieal anmalyses

KE-

acid no.
on fat

4.64

4.36
4,65

B.27
5.39

4.08
4.87

14

untreated

© dreated

88 &

- 61,92

62.90

- R.A8
2.56

4,02

5.14

5.21

5.66

15

untreated

$reated

& &8

61.69
62.29

2.63

4.28

5.54
5.3

4.96
4.95

£

untreated

treated

88 §e

63.31

823.1%

5.21

4.77

5.01
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negligible. Acid numbers on the fat were higher in all the cheese
mapufactured from milk trested with exiract of mammary tissue .aﬁﬁwa in
trial 15, where the difference was negligible. Inm trisl 15 at 6 monmths
there wag no difference in flavor betwsen the cheese mede without and

with the exiract of mapmary tissue and oured at 55° ¥.; although at 3
monthe the sheese fyrom the trested pilk wes the more desirvable,

Pastewrized, whole milk sheese made withowt extraet of mammary tissue and
pasteurized, prtially siciamed milk cheose made with extract of memmary
3issue added to the milk.

Portions of pasteurized milk {whole and partially skimmed) were
obtained from the seme lots of mixed herd milk., Extraet of desiceanted
mammayy tissue wes added to the pertially skimmed milk in each trial at
the rate of 15 ml. per 100 pounds of milk. %he milk wes ripened to
titratable aseldities of 0,185 to 0.20 per cent, while the aecidities of
the whey after cutting the ocurd wvaried from 0.128 %o 0,13 per cent. The
cheese were ripened at temperatures of 509 to 855% F.

After 3 months the cheese were oriticized for flavor and body and
texture, and the persentages of toial solide were determined with some
of the cheese. Most of the cheese sured at §5° F. were re-examined st
6 months.

At 3 months the flavor of the cheese mamufactured from partially
skimmed milk treated with extract of mmmmary tissue was more ﬁaugwwn in
8 of § trisls than cheese manufectured Prom untreated pasteurized whole
milk (teble 9), and there were fewer flavor defests. Flavor differences
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TABIE 9. (Conbinued)

whole

4&«7% fat

o rﬁ:mim a% @ mantha
i _ bod

- and_yexture

$reated
part skim
3&% fat

few mech, holes

¥+ desirable

B4 untreated
whole
ﬁxﬁ fat

“acidy, uncisen

a@mrﬁm, '

“eeidy, uneiean

" $“£* 1&%‘.‘5&&%;

treated
part skim

g&% fat

“desirable,

k.

. desirebie, desivabie,

25 untreated
whole
3.2% fat

oA G

treated
part akim
2.5 fat

m* desiveble, few mech,
holeg

desirable, " @i, &ry, desirabie,
sk — ggwmsehz holes.

* foreign: similar to burned or garamel Tlavor.




between the chesse from partially skimued

milk treated with the exiract
and the untreated whole milk cheess were movre not imhis at 55° ¥. then
st 50 ¥. The flavers of the cheese cured at 55° F. were more desirable
than those of eorresponding cheoge at 50° F. in most trisls, but the
improvement was not distinet in the cheese mamufactured from untreated
whole milk.

In general, the body end texture of the cheese manufactured from the
partially skimmed wmilk wers slightly better after curing 2 months then

the body am’t texture of corresponding whole milk cheese cured at the sams
‘%ampam%m;

There was no improvement in the flavor of the cheese cured an
additional 3 months (total curing 6 months) st 55° F, and in some cases
the flavor deprecisted. At 6 months less difference oceurred in the
flavor of the untrested whole milk chesse and tle chosse manufaciured
from partially skimmed milk treated with the extract. The body and tex-
ture of -thé eheese cured 6 months at 55° 7. mﬂ slight improvement in
some gagss over the body and fexture st ¥ nmonths.

The tobtal solids contents for the cheese which were analyzed at 3
months ranged from £0.78 to 64.80 per cent in the whole m‘:ik thoose and
milk cheese (table

Trom 60.48 %o 64.58 gﬂr.aﬁ:ﬂ in the partislly skimmed
10}. In trial 20 the cheese manufactured from partially skimmed milk
had o desirable body and texture and the total solids eontents were 64.52
and 63.87 per cent {with the two curing temperatwres). In trial 19 the
sheese from the partially skimmed milk were eritieized as dry and mealy
and the total solids contents were 60.61 and 61.25 per cent. The



ED TO THE MILK

Cheese psreffined at about 2 months

i8

whole

treated
part skim

&8

61‘9&
62.98

62.71
$1.18

5.49

6.23

5.86

6.82

whole

treated

part ekim

58

62.08

51.33

5.43

5.60

3.87

4.36

untreated
whols

%mata&

64,58

5.43

5;6? .

3.38

3,39
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PABLE 10. (Contimed)

untrested 55 | 5.20 3.75

treated 50 63,06
i) »
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mml:.y sk::{mé milk used in zm;z. 2& tem& 3.5 per cent fat, mﬁ
%ﬁa‘k used in trial 19 tested 2.5 per Qﬁﬁ‘i fﬁt,

After curing 6 months at 55° F. the chesse memufestured from
partielly skimmed milk %rea‘kaﬁ with extract of mammary tissue showed
higher pH values than the a@mp@@&m whole m& cheese in all cases
exscept trial 17. mﬂ aeid mumbers on the fat were lﬁgher in the cheese
Wﬁ%ﬁ%& from partially sk

milk mam with extraet in all
msea,k but in triais 17 and 20 the ﬁmam were very slight; after &
months the flavor of tha@hs@w in trial 17 was coriticized ss very
alightly lacking and in trisl 20 it was very desirable.

The foreign flavor sometimes noted in both types éa:ff cheese {(once
at 3 months and twice at 6 momths) was similar %o e burned or caremel

flayor.

Effect on the Chsese of Addition of an Extract of
Frozen Mammary Tissus to Pasteurized, Partislly Skimmed Milk

For each wm. tm two Wf.m ai‘ yammm, ;mrtially m
MWWMMQMMImemMW The extract aﬁ‘
frozen msmmary %iamma added to mm%i%&nmm&mtas
varying from & $0 25 ml. per 100 pounds of milk., The milk was ripened
té titrateble n{saiﬁﬁi&a of 0,16 %o 42.%3&3: wxzh After the curd was
cut the whey acidities varied fram 0.10 %o 0.13 per sent. Nost of the
cheese were pereffined one week after sslting end all of them were cured
at 58° ¥, -
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TABLE 11.

{Gontinued)

| ;_',w o

fe& zn

~artrested

3 mo.

lagking

8 mo.

uncieean, lagking

treated
B mm per
100 1b,

S mo.

s1, unciean

?;; 'ﬂa&imbi@, e syes

& mo.

~Unciesn, lacKing

2.6%
tat :m

% mo,

ées&mh:ie, few sm, eyes

Spongy, su. vageed eyes

‘E m‘&

. a1, lasking

“desirable

Treated
6 ml. per
100 1b.

3 mo.

desirable

éaaﬁ.m’bm, :rw med, wms ‘

& mo.

Ve &agzwbla,

. Fi.

: a%ir&%ﬁe

557

B

35

2.4%
“fat in

untrested

8 mo.

“anelean, fermented

Weak, EasEy

€ mo.

Jacking, unelean

esirabie, V. SOBEY

T80

milk

treated

10 ml. per _
6 no,

100 1b.

B 10,

unolean, fWﬁt&& B

wealk, gassy

‘ Ve a:t, E»aeking

1.9%
fat in

untreated

g‘ BOy

| 1aa:mg

- ﬁ"aam“ﬁ&a; V. gassy

6.04

&mimh&a, raw &;ma

Emo,

Tacking, umolean

’ 8ls mﬁk

.81

freated

¢ ml, per
100 1b,

% mo.

v, degirable, swi. \

V. %s&mﬁh

6 mo,

‘ laeking, unelsan

g1, weak




TABLE 11.

(@oﬁtimaﬁ}

LAY

“antrested

@rztieim ‘

».‘makim; bitter

pasty, 'raw‘ eyes

Taeking

desirable, Tow med. oyes 5

treated
b ml: Wr’
100 1b,

desirabie, sl. unociean

~unciean, laoking

ﬁasimbie Tow med, syw 6.6

4.61

2.0%
fat in

untrented

‘ ﬂﬁiﬁ?g ﬁiﬁ ww

i, wak:, few oyes

“81e wak’z, Tew em. &yéa '

mili

& ml, per
100 1b.

7 e T

Bl, wesk, Tew med. eyes

LT T

“8l. week, few sm. eyes

2%
fat in

“untreated

desiroble, few sm, eyes

desiyebie, few sm, 6768

treated
12 ml, pey
100 1b,

¥. desirable, awh.

desirabie, few su, eyes

Ve a&smma, eleaa '

desiravie, few sn., oyes

"5.57

3.08%
fat in

untreated 5

mclm

8l. weak, V. Ga88y

5.60

desivable

“desivevie, gussy

milk

Treated
g mt pay
100 1b,

o o b
¥, 81, uneclean

B, wesk, V. gasﬁz’f

Ba6y

desirable, ¥. Bls

unclean

Gesirable, v, gassy

B8.87




TABLE 11.

{Continued)

untreated

“Sme.

Gritieisms

¥, uneisan

§ mo,

unelean, fermented

T desirabis

Treated B mo,

28 ml. per

'deﬁmgf&g swt.

“desirabie, gassy

100 1k,

€ mo,

“anclesn, 'fameam

desirabie

fat in

Wnbreated B mo,

&a&imﬁe, mwim,

‘ v‘ ﬁw:{mbiw, few

% mo,

‘ ﬁaﬁmﬁi&

milk

l‘@ &10 per

B mo,

depirable, clean, swt.

100 1b, & mo,

ﬁmi ﬁa; 3&; ’ uﬁ@lﬁ&ﬁ

)

®

2.1%
fat in

untrested

B mo,

ﬂeﬁimma, Wk, ,

¥, desireble, few

iarge eyes

SbTe, o1, mslsen

B.68

v, degirable

2,89

milk

treated
15 ml. per

8 mo,

large eveg

Y ﬂésm‘blﬁ, Tew

100 1b,

B mo.

~eXcellent swiss Tls

8,81

Ve éaaim‘hls s DRRY

"B, 00




TABLE 11, {Contimed)

——————

Friel mm smm

“Oriticisms

- H

faﬁ in

T

5

milk  trented 6 Wik

25 ml. per

' awk*, cons, 1.

“desirabie

100 15,  E mo,

~desirevie

Tow med, eyes

50 “Sntreated B mbs

iaoking

desirable

B.66

2.9 B mo,
fat in

81, laoking

~ desizable

milk  Freated § mo.

unelesn

desirable, Bl, Weak

100 1b, B mo,

"V, unelean

T Tuntreated  ® mO,

Taoking

5,556 B mo,

2% ia

et
v Wnclean

milk  Treated B mo,

100 1b. B mo.

et

gid

2

B

¥. unclesn

8,09




- $§ ‘

The body and texture of the gheese mamafactured from unmtreated and
treated milks did not differ appreeiably after extended ouring. Inm 11
comparisons both types of cheege showed improvement in body and texiure
at 6 months, in 6 ew;pamm they had depreciated apd in 11 eomparisons
there wes no chengeé; in 3 trials the cheese were not exsmined after 6
momtha, |

- In trisls 34 and 39 the cheese manufactured from milk trested with
extraet of menmary tissue had a desirable flavor at 6 months and the pH
values were 5.57 and 5.56, respectively; the cheese also showed desirable
flavor efter ecuring 3 months. In trial 49 the chsese made from rested
milk had B desirsble flavor st B monthe;

when the pH value was determined
at 3 months it was 5.41. In trials 30, 36, 41 and 42 the cheese from the
treated milk hed & very desirable sweet flavor at 3 months, snd an unclean

Tlavor was present at 6 months; the pH values were 5,69 and 5,62 at 6
months in the first two trials and 5,98 and 5,82 st 3 momths in the last
two trials. In trial 45 the cheese from trested milk had o sweet flavor
characteristic of an excellent swiss cheese at 6 months, and the pH was
5.81 at 5 months, wherees the gheese of the seme trial from nntreated mm
bad a slight unclean flavor at & momths with a pH of 5,82 at 3 months. \
Some of the pH values of cheese manufactured from untrested milk mw

& correlation between pH and an unclean flaver in the cheese. In trials
31, 33, 38, 36, 41 and 45 an unclean flavor developed in the cheese made

milk at 6 monthe, snd the pH values ranged from 5.81 to
6.07, some of the values being determ

ned at € months and some a%¥ 3 months.

Cheese made from unireated milk in trisls 49 and 50 had not developed an
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TABIE 12, PASTEURIZED, PARTTAILY SKIMMED MILK

TRACT OF FROZEN CHICKEN PAI

REAS ADDED TO THE MILK

Generel flavor and hudy and ’&axm eriticiams

, %&w

 flavor
o,

CHEESE MADE WITHOUT AND WITH

B mo.

als mmm unclean

desireble, many eyes

treated "B mo.

C.85 ml.

v. bliter

desirable

per 100 1b. B mo.

“unclesn, bitter

‘ ‘aﬁaiwb’ig ~

“E.85

T

fa% :i.n
milk

‘amsamé 8 mo.

Tacking

E ‘ﬁﬁﬂ 7

V. uneiean

WANY V. 1arge eyes,

troated B mo.
1 =ml. per

¥. biltter

2.22

Yatge evos, éﬁaimbia -

“unelean, si, Gitter

8.3%
fat in
milk

antreated . B mo.

mm@ eyes,

81, leoki)

~2.58

' &asﬁxﬁbh

desirable, many med,

2.29

Treated . B mo.
1,76 ml.

#mlimt

per 100 1b. B mo.

¥. unclean, bitter,

Aesirabis

T8.95

~49~
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a8 soom as dry end eured at 55° ¥,
The cheess were ariticized for Tlavor and body and texture after
ouring 6 weeks and 5 months in one trisl, after 3 months and § months
in ome trisl sud only affer 5 months in 2 trisls. The chesse Wore not
aml?saé for total solids, fat and salt contents. |
Chsese made from pertially skims

8 milk trested with oat flour
was not jmproved by the addision i‘&abﬁﬁ 13). xnml 49 the cheose
from treated milk was slightly bitter at & woeks, sud in trisl 50 it was
slightly bitter at 5 months. In trials 65 and 65 the cheese made from

treated milk was cxriticized as lec

ring in flavor; in these trisls consid-
_erably less oat flour was edded %o the milk than in trials 49 and 50,
A1l of the cheess mamufactured from untreated Mmrs.m, m%m
gkimmed milk were criticized as lacking in riww«

There was no sonsistent difference in the body and texture of

cheese mede without and with addition of oat flour to the milk.

The flavor of the cheese exemined at B months (trials 49 and 50)
showed no fmprovement in the eess of cheese from treated milk and very
slight improvement in the case of cheese from umtreated milk.

The j§l values of aheese made without and with oat flour added +0
the milk differed very little. The aeid mumbers on the fet were
deternined for trisls 49 and 50, Higher mww Maim in both
mu‘mpheam from milk mm«mh ) ﬂm ﬁm on cheese fram
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