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FOREWORD 

Thi s is the first in a ser ies of publi cation s that describ e how a 
vari ety of product s can be prepar ed in da ir y plant s wher e surplu s milk 
is a probl em. Each type of produ ct will be describ ed in detail , m ethod s 
of manufacturin g wil I be outlin ed, and th e equipm ent and supplie s 
needed will be listed . 

In thi s publ ication , th e general b ackground of cheese making is 
di scussed and th e pr epara tion of soft ch eese of th e spr eading type is 
describ ed. 
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Utili zation of Surplu s Milk in the Small 
Dair y Plant 

I. Soft Cheeses, Spreading Types 
P . A. D OWNS 1 

THE PRODUCT IO an d cons um pt ion of dairy pr odu cts close to the 
sou rce of suppl y en abl es a m ore econo m ical util iza tion of th e mi lk 

pro du ced . Th e avail abili ty of milk and m ilk produ cts has a grea t in ­
fluence u po n consum p tion . If th e consum in g pu bl ic can be indu ced 
to bu y mo re dair y pro du cts by offer ing them a great er vari ety, less 
surplu s will have to be sent to di stant poin ts. Systems th at convert 
season al surp lus m ilk in to pro d ucts whi ch can be held in stor age and 
consum ed later should be encoura ged wh enever profii table. 

Th e p rofitab le u tili zation of va riabl e amo u nt s of surplu s wh ole 
milk in the sma ll milk pl ant is always a prob lem. An y pr ocedu re th a t 
will assist th e plant op erator in pr eparin g a ma rketa bl e produ ct whi ch 
can be consume d locally sho uld be con sid ered. Th e pr ocedure shou ld 
u til ize equi pm ent th at is availabl e in the pl ant or th at can b e ob ta in ed 
at a minimum of expense. Th e prod uct sh ould be r eadi ly accept ed by 
th e consum er a t a pri ce tha t will return a fair profit to th e pl ant. T h e 
produ ct mu st be packaged in a con veni ent -sized u nit th a t will prese rve 
th e merc hand ise for a reason able p er iod of time u nder or d inary r e­
fri gera tion. 

Th e preparation of different ki nds of cheeses is on e m eth od of 
con vert in g surplu s mi lk int o profitabl e pr odu cts. Th e per cap i ta 
con sump tion of cheese is r elat ively low and th ere are a gre at numb er 
of cheeses th at could be ma de and offered to th e publi c. I n man y 
small towns th e su ppl y of th ese cheeses is ver y limit ed. Th e small p lant 
could fill a defin ite pl ace in th e comm u nity by givin g the consum er 
some thin g he would not ord inar ily find in th e m arket. 

CHEESE IN GENERAL 
Ho w Cheese Is Made 

M ilk used for cheese m akin g may com e from an y mil kin g ani mal. 
T he mi lk of sh eep and goa ts is comm only used in Europ e, but in 
N orth Am erica th e m ilk of th e cow is generall y u sed . 

As taken from the anim al, th e mi lk conta ining· the n orm al amoun t 
of fat .is re ferr ed to as "wh ole m ilk ." J ilk fr om whi ch part of the fat 
has been r emoved in th e form of crea m is call ed "part ly skimm ed 
milk ," an d m ilk fro m whi ch nearl y all th e fa t h as b een r em oved is 
call ed "skim mi lk." 

1 P . A. Dow ns is Dai ry Hu sban d man, Ne bras ka Agr icul tu ra l Experim ent Sta tion . 
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Ch eese h as been mad e for centuri es in countri es wh ere milk ha s 
been avai la ble. Che ese ma king was develop ed to stor e th e major portion 
of th e milk solid s for u se in tim es of milk shorta ges. Th e kind of 
milk u sed, and th e type of ch eese made , oft en depend ed upo n th e 
amount of mi lk availabl e, and th e clim a tic cond it ions or leng th of 
tim e th a t ch eese was to be stor ed befor e usin g. Th e type of p eopl e 
and th eir food habit s no doubt inAu enced the charact eristi cs o f th e 
cheese mad e. 

Mor e than 400 name d che eses ar e m ade throu ghout th e world , as 
descr ib ed by Sand ers (1), but th er e ar e onl y about 18 diff ere nt types 
or kind s of ch eese . (One var iet y may be ca lled by diff ere nt nam es 
if it is mad e in differe nt countri es.) Th e 18 types m ay be divid ed in to 
four genera l group s- soft , semi -soft , semi -hard , and h ard ch eeses . 

By var yin g th e m anufa cturin g process, th e moi stur e cont ent of 
cheese can be contro ll ed. Soft ch eese with a moi stur e cont ent as high 
as 80 per cent or a ha r d cheese with a m oisture cont ent as low as 30 
per cent can be produc ed from th e sam e milk. Th e ri chn ess, or b utt er­
fat cont ent , of th e ch eese can be reg ulat ed by adju sting th e fa t cont ent 
of th e m ilk . 

Nutritive Value 
Variou s kind s of ch eese ha ve been popular food for thou sand s of 

year s. Ch eese m akin g, ori ginatin g in th e hom e wh ere milk was avai l­
abl e, ha s becom e an important part of th e dairy in du stry. Du rin g th e 
last hundr ed year s th e ch eese factori es of th e U nited Stat es ha ve suc­
cessfull y produc ed virtuall y all for eign types of ch eese and several 
new on es. 

Even though m an y types of cheese ar e ava ilabl e, per capit a con­
sumpti on in thi s countr y is onl y a bout 7.5 p ound s p er year. Europ ea ns 
feel th a t ch eese fur ni shes valuabl e nutri ent s a t a re ao snable pric e and 
there for e th ey consu me severa l tim es as mu ch ch eese as we do. 

It h as been point ed out th at a large portion of th e calcium and 
ph osph or us of the milk ar e retain ed in cheese. Ch eese also cont ains 
mo st of th e butterfat and fat solubl e vit amin s cont ain ed in th e m ilk . 
A sm all p ortion of th e prot ein , n earl y all th e lacto se (carb oh ydrat e), 
and a large part of th e thiamin and rib oflavin cont ent of th e milk 
ar e no t r etain ed in ch eese bu t are lef t in th e wh ey. 

Inform a tion on appr ox im a te nutri ent cont ent of milk and som e 
soft ch eeses is pr esent ed in tab le l. It sh ould be not ed th at cert a in 
nutri ent s hav e a definit e r elatio n ship to oth er nu tri en ts. As th e fat 
cont ent in creases in th ese produ cts th e vit amin A cont ent in creases, 
but som e of th e oth er nutri ent s d ecrease. Ch eeses whi ch ar e hi gh in 
water content , such as soft ch eeses, contain relativ ely lar ge amount s 
of prot ein wh en the fat con tent is low. If the total solid s cont ent of 
ch eese r emains con stant , th en as th e fat cont ent in crea ses th e prot ein 
a nd man y oth er nutr ient s decrease and a corr espondin g incr ease in 
vit am in A ma y occur. 
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I of m ilk some oft cheeses.' 

(l' e1 10(1 gram 

FOO D 
Energy \ Vater Protei n Fat Carbo d rat cs Ash Calcium I Vitami n A 

(Calo rics) (Gram s) ( Gram s) (Gram s) ( Gram s) P l illigr ams) ( Milligram s) ( I. U. ) 

Skim m ilk 36 90.5 3.5 .I 5.1 123 97 .18 Trace 
68 87 3.5 3.9 .7 118 93 .17 160 

Cream (light ) 72.5 2 .9 20 4.0 97 77 .I 830 
Cream (whipping ) 330 2.3 3.2 78 61 .II 1440 
Crea m (heavy)' 5 11 40.9 1.6 55 2.2 .08 2220 
Crea m 681 22.7 .9 75 1.2 30 23 .05 3090 

Cott age Cheese 95 76.5 19.5 .5 2.0 1.5 96 189 .31 20 
Crea med 106 15.2 4.0 2.0 78 118 . 19 159 

1eu fchatel 2 30 1 60.0 11.3 27.5 2.0 1.2 80 105 .26 I 135 
Cream Cheese 37 1 51.0 9.0 37 2.0 1.0 97 .22 1450 

1 Values taken from-Compositio n of Prepared. A!fricul tural 8, S. of Wash ington, (J u ne ) 
1950. 

Calcu lated from table. 



THE FUNDAMENTALS OF CHEESE MAKING 

M ilk is a liqu id containin g 12.5 to 13 per cent milk solid s and 87.5 
to 87 p er cent wat er. Wh en milk is tr eate d with e.ith er an acid or th e 
enzyme R enna se th e m ilk solid s and th e liquid are separa ted into 
cu rds and whey. T h e curd s consist of a large portion of th e milk solid s 
whi ch are not in sol u tion . :Mixe d with thi s ma ss are varyin g amou nt s 
of water solu b le solid s called wh ey. Sin ce lac tose, or mi lk su gar, is 
solubl e in wa ter onl y a small amount of thi s m ilk solid is r etain ed 
w hen the solid s ar e p recipit a ted durin g th e ch eese mak ing pr ocess. Th e 
prin cipl e of cheese m akin g is to consolid ate th e curd b y separa ting it 
from th e whey. 

Du rin g th e makin g process, acid coag ulati on m ay be u sed alone as 
in th e case of sourin g mi lk b y bacte ri al act io n. Thi s pr ocedur e is 
used wh en m akin g acid typ e cott age cheese. 

Th e enzym e ac tion of re nn et ex tract, fr om calves stomachs, is mu ch 
mor e r api d th an bacteri al sourin g of milk . orm ally 12 to 16 h ours 
is req uire d to curd le mi lk by bac ter ial sou r ing, whi le renn et ex tr act 
will coagul ate milk in 30 m inu tes or less at 85 ° to 90° F. , and it will 
a ct up on swee t milk (see table 2). 

Most cheeses arc made by th e use of re nn et ex tra ct, acid type 
cott age chees e being an excepti on. For some of th e soft typ es, both 
bacteri al souri ng and a very small am ou n t of rennet are used . I n oth ers 
rennet is used as th e prin cip al coag ul ant , an d th e n a tur al milk sourin g 
organi sms ar e used to pro du ce the desir ed amo u nts of acid dur ing th e 
makin g pr ocess. 

Sin ce r enn et ex tr ac t will curdl e swee t mil k it is possibl e to prod uce 
a sweet curd cheese. In thi s type th e prot eolytic b acter ia th at are in 
th e milk grow £aster th an th e acid p rod ucin g types, and a peculi ar 
odor su ch as in Limbur ger che ese r esult s up on agin g. Thi s pro cedur e 
will pro du ce a hi gh mo istu re cheese cont ainin g around 50 per cent 
m oistur e as th ere is no acid pr esent to h elp shrink the curd . By con­
trollin g th e numb er of acid pr odu cin g b acteria that are in th e mi lk 
wh en i t is set with r enn et, on e can contr ol th e acid produ ction and 
thu s the mo istur e cont ent of th e finished cheese. Th e tim e taken to 
make th e cheese and th e temp era tur e at whi ch th e curd is cook ed, or 
heate d, also a ffect th e acidi ty of th e wh ey and curd , as well as th e 
moistur e cont ent of th e finished ch eese. 

Aft er th e curd has r eached th e desired m oistur e cont ent and acid 
conditi on , it is tran sferr ed to a con tain er to dr ain , or in som e cases 
to be pr essed. A soft ch eese havin g a hi gh moistu re cont ent is dr ain ed 
with li ttl e or no pr essur e. Ot her ch eeses with a lower m oistur e cont ent 
are pr essed to var ying degre es, Th e bacterial flora, th e moi sture con­
tent, and th e stor age temp eratur es determin e th e ch ar ac teri stics of th e 
cur ed cheese. 

The m ethod of makin g a given kind of cheese is based upo n all 
th ese factor s. The compo sition , flavor an d li fe of th e cheese pro du ced 
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·1 2.-C hara cter ist ics of varieties of cheese. 

Yield per 
How Coag ulant s 

position 100 lb. 
prepared used 

Kind ilk 

I 
milk ,laking of Rip ening 

solids \\ 'ater curd Start e r time 
not Pressed Renn et lactic 

(%} (%) 

Collage Soft Tra ce 15 hrs. Acid Yes No None to Yes 
trace 

20-32 18-20 55-60 15 16 hr s. Acid Yes Yes Trac e Yes No ne 

Cream 
milk 

16 hrs. Acid Yes Yes Trace Yes 

Coulomrnic rs Soft 22 -11 17 1-2 hrs. Acid Yes No Yes Yes 'one Lo 
several wks. 

Camembert Soft 13-15 1-1½ hr s. Acid Ye Yes Yes' 60 da . 

Semi Ver y 

Limburg er 26-29 13-18 Set 30 min. Yes l ight Yes Tra ce 60 

Wt. of 

Brick Sofl 31 12 30 min. SI. acid Yes brick Yes Yes 60 cla. 

Corn husker H ard 28-32 10- 10.7 30 min . SI. ac id Yes Yes Yes Yes 2-6 mo. 

Semi hr s. 

Cheddar Ha rd 32 30 9.5 Set 30 min. SI. acid Yes Yes Yes Yes 3-12 mo. 

Semi Set 30 min. Very 

Swiss Hard 27.5 Cooked hrs. SI. acid Yes l ight Yes 6- 12 mo. 

ski m Set 30 min. 14 mo. to 

Parmesan 12 30 5-6 I hr. SI. acid Yes Yes Yes severa l yrs. 

Also i noc11 
Cultur es of and Proprionic arc used . 
Lactob accilus used . 



are all controll ed by temp eratur e and the microor gani sms th a t ar e 
allowed to grow duri ng th e making pro cess. Th e holding temp erature 
d etermin es, to a great ext ent , the rat e a t whi ch curing will take place . 
Th e organi sms in and on th e surface of th e cheese grow durin g cur ing 
to produc e the desired flavor. 

MAKING COTTAGE CHEE SE 
Cotta ge che ese, som etime s call ed pot ch eese, Dut ch cheese, or 

schmierkase is a soft un cur ed cheese mad e from skim mi lk. Wh en the 
fat cont ent of cott age chee se ha s been incr eased to a t leas t 4 per cent 
by the additi on of cream it is called cream ed cott age ch eese. 

Thi s product is com monl y mad e in man y of our dair y plant s. Many 
mod ification s of th e ba sic pro cess hav e been devised and these m ethod s 
a re well known. Th e basic proc ess for acid type cotta ge ch eese con ­
sists of setting freshl y p asteurized skim milk with approximat ely 5 per 
cent of fresh lacti c start er at 70°-72° F. for 12 to 16 hour s. Th e curd 
is cut and slowl y hea ted in th e whey to a temperatur e of 120° to 140° 
F. Th e whe y is dr ained off and th e curd wash ed with cold wat er. 
Aft er th e curd is well cooled it is drain ed and salted a t th e rat e of 1 oz. 
o f salt for each 5 to 8 pound s of curd . If cheese is to be sold as 
creamed cott age cheese, h alf th e weight of th e curd should be add ed in 
th e form of 12 per cent homog eniz ed cream and milk mi x tur e. 

Thi s ch eese is mentioned her e as an exampl e of what has been don e 
with a simpl e type of ch eese in our ebra ska pl ant s. Throu gh th e in ­
terest of local plant s th e produ ction of creamed cottage cheese in N e­
br aska for 1955 was nearl y 6½ million pound s. It is believed that 
with pr oper int erest on th e part of th e m ana gement and with dir ec­
tion s for manufactu r in g, oth er types of ch eese can well take th eir 
rightful pl ace in our plant s. At pr esent all other types of che ese mad e 
in N ebr aska am ount to less than on e tenth of the cott age cheese 
produc ed yearl y. 

NEUFCHATEL AND CREAM CHEESE 
Cr eam ch eese is quit e common in mo st mark ets. H owever, th e very 

sati sfactor y and less ex pensiv e eufch a tel cheese is n ot usually ava il­
able. Thi s produ ct offers an opportunit y similar to that of cott age 
cheese if properlyy made and mark eted . 

Th e Ne ufchat el pr ocess of making soft unri pened cheese or iginated 
in Ne u fcha tel, Fr ance. Whole milk was coagul a ted by sourin g as a 
result of ba cterial ac tion and th e addition of small am ount s of re nn et. 
The curd was dr ained, pr essed, salt ed, mi xed and pa ckaged. Cr eam 
cheese is a simil a r cheese mad e from milk enr iched with cream and 
th erefore cont ains additional fat . 

T he tra ditional Ne ufchat el proc ess of maki ng soft cheese as de­
scribed by Math eson , Th om and Cur rie (2), has been modifi ed many 
tim es, but dr aining th e curd ha s remain ed a definit e part of th e 
process
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Th e definit ions and. standard s for food (3) b y the Food and Dru g 
Administration h ave incl uded certa in mod ifications of th e origina l 
cold pack pro cess. One of th ese is the hot pack method whic h may be 
used in place of th e ori ginal method . 

Homo geniza tion of th e mixture and th e use of a concentrate of 
milk , cream or skim milk produ cts are acceptable. Pasteurizat ion of 
th e mixtur e is requ ired during th e makin g process by Feder al law and 
b y many state depa r tments of agr icultur e. With the ho t pack method 
the pasteur ized product is run ho t into the final p ackage. 

MAKI NG NEUFCHATEL AND CREAM CHEESE BY THE 
ORIGINAL COLD PACK METHOD 

For Ne ufchat el ch eese, use freshly pasteurized whole milk. T hi s 
milk should conta in 3.5 to 4 p er cent butterfat, and have a temp eratur e 
of 85 ° to 86° F. Place 40 po u nds of mi lk in a clean 5-gallon can after 
adding ½ pi n t of freshly made lact ic starter and 1 pound of salt. Stir 
well. With a clean 9-ml. cream testin g pipette , p lace 9 ml. of ren net 
extract in a clean pint milk bottle. Fill th e bott le h alf full of cold 
wat er and mix. Using the same pip ette, add 9 ml. of wat er and rennet 
solution to the milk in the can and mi x well . 

Place a lid on the can and leave it in a room of 70° to 75° F. for 
16 to 18 hours, at which time th e milk should be curd led and may show 
½ in ch or mor e of whey on top of the curd . 

Pour each can of curd on a piece of cotto n sheetin g 3 to 4 feet 
squar e, and allow to dr ain for 2 to 3 hours. Sh ake the curd and tie 
the corn ers of clot h tog ether , makin g a b ag. Place the bag of curd in 
a cold room, und er light pr essure, over night . Conti nue to press until 
the curd is dry enough to pack. 

Pack in any type or size of contain er desired . Store as near 32° F . 
as possibl e as th e cheese is pe rishabl e and shou ld be sold whil e fr esh. 
Each lot should yield about 6 pounds of cheese. 

For crea m cheese, u se a m ixtu re of milk an d cream testin g betwee n 
6 and 8 per cent butt erfa t. Follow the same me thod as for eufc hat el. 
Th e yield will be abou t 8 pound s of cream cheese per lot. 

Fr eshly homogen ized, pasteur ized milk can be u sed if desire d . Like ­
wise milk or milk and cream mi x tur e can be pasteur ized in the can 
by pla cing it in h ot wate r. Th e heating temperat ure is not critic al, 
but h eat in g the mi lk and cream mixture to 150° F. or above an d ho ld­
in g for at leas t 30 m inutes m ay red uce th e loss of fat whe n the curd is 
dr ain ed. 

The bag drai ning of th e curd when mak ing thi s type of cheese ha s 
alwa ys been a mechani cal as well as a sanit ary problem. Ho wever, with 
th e developme nt of special centr ifugal separa tor s, lar ge producers 
have been abl e to drain the curd m ixture mechanically. At the Ne ­
bra ska Statio n, R eich art (4) described th e u se of the homogenizer in 
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conn ection with th e hot pa ck method of bag drainin g whi ch was sug­
gested for small pl ant operat ion . 

Dahlb erg (5), and Dahlb erg and Marqu ar dt (6) present ed the 
Geneva me thod which is a bag less m ethod usin g ski m mi lk powder and 
vege tabl e gum in addition to cream so th at dra inin g is not n ecessary. 

MAKING NEUFCHATEL AND CREAM TYP E CHEESE BY THE 
NEBRASKA HOMOGENIZATION HETHOD 

\ 1\f ork carri ed out at th e Ne bra ska Stat ion and re port ed by R eichart 
and Crow e in 1941 (7) was an effort to elimin a te bag dr ainin g o f th e 
curd, wh ile still usin g o nl y milk and cream in th e pr epa ra tion o f th e 
cheese. Milk was pasteuri zed and sep arated and th e skim m ilk curdl ed 
b y bacteria l so urin g. Th e curd was cook ed and dr a in ed as for acid 
type cotta ge cheese. T he co tt age ch eese curd was comb in ed wi th crea m 
to obt ain the desire d compo siti on , sa lt was add ed, and th e mi xt ure 
was pas teur ized, h omoge nized and pa ckaged ho t. In thi s m ann er a sa t­
isfac tor y pro du ct with exce llent keepin g qu alit y was pr odu ced whi ch 
could be made with equipm ent usually fo und in a sma ll pl ant and 
with surpl us fr esh milk and crea m. 

Figure 1. Hom ogenizer wit h supp ly iank and ihree -way valve for 
filling package s. 
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Dahl e (8) and D ahle and N agvet te (9) in th eir stud ies of different 
me thod s of mak ing eufchatel and cream cheese rep orted favorab ly 
on th e bagl ess or sho rt method as studied a t Nebra ska. 

The method do es not compl etely meet th e defini tion s as set forth 
by the Food and Drug Adm inistrat ion as to the ord er of th e different 
steps in the process , bu t th e same mater ials and steps ar e included in a 
slightl y differe nt mann er. 

Th e product , properl y lab eled accordin g to Federal and Sta te r e­
qu irem ents , sho uld h ave a ready mark et and offers an out let for sur ­
plu s milk in th e small plant. T he equipm en t needed is usu ally found 
in th e milk plant an d with prop er proc essing and pac kagin g a pro fit­
ab le produ ct can be produced (figure ] ). 

An effort h as be en made in this pu bli cat ion to furni sh inform ation 
on how to make th is produ ct, as well as information on suppl ies th at 
are n eeded. 

I t sho uld be kept in mind that the labe l ing of food product s should 
meet State requir ements, and if a product is to pa ss in int erstate 
traff ic it mu st meet Federal standard s declar ed on the label. 

STANDARDIZATION OF PROD UC T 
Neufchatel cheese. Th e Federa l standard s for N eufch ate l cheese 

sh ow a minimum butt erfat content of 20 p er cent and a maximum of 
32 per cen t. Th e ma xim um moi stur e cont ent is 65 per cent. 

TABLE 3.- Composition of crea m. 

Fat So lids not fat To tal soli d s Water
(%) ( %) (%) (%) 

45.40 
45 4 .95 50.05 
50 54.50 45.50 
55 .05 40.95 

3.60 63.60 34.60 
65 3.15 68.15 31.85 
70 2.70 72.70 27.30 
80 1.80 81.80 18.20 

The solid s cont ent of dry cottage ch eese cur d, by the long 
set ac id meth od and cooked to a tem perat ure of 130° to F., h as 
been found to be ap pro xim ately 22 to 24 per cent. 

Used 

Crea m (55%) 
Curd 
C heese 

TABLE 4.- l' rop osed composition o f Neufcha tcl cheese. 

I 
Composit io n 

Amo un t milk 
Butt erfat no t 

(lbs. ) 

50 
50 

100 

( lbs .) 

27.5 

(%) 

55 .0 

27.5 

( lb s.) ( (lbs.) (%) 

2.0 
11.0 

4.0 
22.0 
13.0 

29.5 
11.0 

59.0 
22.0 

Sta ndard minimum a llowed by the law. 20.0 
Milk fat 57.9 per cent o f th e mil k solid s. 

35.0 
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If we con sider that cream is a mixtur e of butt erfat and skim milk , 
and that the skim milk contains 9 per cent solid s not fat , th en table 3 
gives the co-mpo sition for cream of different fat cont ent. 

By the u se of equal portion s of well drained 22 per cent solids 
cottag e cheese curd and cream containin g 55 per cent fat , a product 
of th e compo sition shown in table 4 can be obtain ed. 

Some va riation will result because of th e difference s in th e dr yne ss 
of th e curd and also th e variation in th e comp osition of th e milk from 
whi ch th e cream is separat ed. Th e pro p osed mi x tur e is well abo ve 
the minimum requir ement s for both fa t and total solid s. 

In general it should be kept in mind that th e cotta ge ch eese curd 
should be well cook ed and well drained. A soft , mu shy curd is likel y 
to be too h igh in moi stur e to produ ce a satisfactor y euf chat el cheese 
when homo ge ni zed . 

Cream cheese. T h e Fed eral stand ard s for cream cheese requir e a 
minimum o f 33 per cent butt erfa t and a max imum of 55 p er cent 
moistur e. 

If thi s type of ch eese is desir ed the sam e formul a can be used except 
that th e cream should test 70 to 75 per cent but er fa t as shown in 
table 5. 

T A BLE 5.- P ro posed comp ositi on of crea m cheese. 

Compo sit ion 
Used Amou nt. 

Butt erfat I Mi lk solids not fat \ T otal mi lk so lids 

( lb s.) ( lb s.) ·(% ) ( lbs.) ( % ) ( lbs.) (%) 

Cream (75% ) 50 37.50 75.0 
Cu rd 50 

1.1 2.3 38 .6 77.3 
11.0 22 .0 11.0 22.0 

Cheese 100 37.5 37.5 12. 1 12. 1 49.6 49 .6 

Standard min :imum all owed . 35.0 45.0 
Milk fat 79.5 p er cen t of the mil k solid s. 

Process ing Method 

Th e 1 e br aska homo geni zation method con sists of bl endin g equal 
weight s of cott age cheese curd and h eavy crea m with 1 p er cent sal t 
to give th e desired comp osition as shown in tabl es 1 and 2. 

Th e mixtur e is hea ted with agitation to a temp era tur e of 165° 
to 170° F. and h eld for at least 30 minut es. Whil e still h o t it is pa ssed 
throu gh th e homo genizer with appro xima tely 2500 pound s of pr es­
sur e on a single op en-type homo genizing valve. Th e closed-type or 
compressed-wir e type will clog and cann ot be used. 

Th e mat erial should be fed to the h omo genizer , wi thout strainer , 
by gr avity or low pr essur e. The first tim e thr ough th e homog enizer 
will result in a bl end ed mixtur e of the ingr edient s. The product is 
coll ected in cont ain ers and aft er th e ori ginal mi x tur e h as gone thr ough 
th e homo genizer th e first tim e it is run th ro ugh th e second time . It 
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i s desirabl e that the supply tan k not be allowed to become entirel y 
empty in order to prevent air from getting into th e homo geni zer. As 
th e mater ial leaves th e homo genizer th e second time i t is ready to be 
pa ckage d . This can b e acco mpl ished by running the hot mixture 
-dir ectly fr om th e delivery pipe into th e packa ge. The packa ge sho uld 
be sealed a t once and a]lowed to cool. After cooling for 12 to 24 h ours 
at refr igerato r temperatures th e product is ready for sale. 

Equipmen t needed . No spec ial equipm ent is need ed other than 
s u itab le cont a iner s for packag in g. The homog eni zer is found in mo st 
sma ll plant s. A sui tabl e suppl y tank can be arra nged as show n in 
figur e l to feed the produc t to the homo gen izer. 

Th e eq uipm ent for h eating a nd agitating can b e varied to suit the 
condition s in th e pl ant a nd amount of produ ct to be m ade . Th e 
tempera tu res an d time given ar e no t critical and simpl e met hod s can 
be u sed for heating . Sma ll amo unt s of th e mix ture can be hea ted by 
pl acin g th e container i n a tank o[ hot water. Steam -ja cketed kettl es 
or va ts wit h good ag it at ion can be used for large r amount s. 

Su itable conta in ers or pi pe li ne shou ld be ava i lab le for tra nsferring 
the h ot mixtur e to th e suppl y tan k of the homogen izer. I t is usuall y 
a dvisable to agita te th e mixtur e the first time to pr event a large curd 
parti cle from clogging the pip e leading to the ho moge ni zer. 

Hom ogenization. Th e ho mogen izer is starte d afte r fillin g the suppl y 
tank with hot wat er and th e homogeni zat ion pre ssur e is adjusted to 
2500 p ound s pressur e. By watch ing th e water level in the tank a suppl y 
of hot crea m and curd mixture ca n be add ed ju st as the last of the 
wa ter leaves In thi s way the mixtur e will star t throu gh without 
sucki ng a ir. Th e mixtur e should be well agitate d as it feeds to th e 
h omogen izer and mor e ad ded Lo pr event th e m achin e from running 
out of mixture . If th e suppl y do es run out it ma y b e necessar y to star t 
aga in with hot wat er and proc eed as befor e. Som etimes th e particles 
of cur d will cause a va Ive to stick, but usuall y it wi ll op erat e af ter a 
sh ort ti me. 

Car e should be tak en to see that th e packing s are tigh t a nd that th e 
homog enizer is in goo d working conditi on . The pro cess should be 
carri ed on as rapidl y as con ven ient so that th e m ixtu re wi ll be h ot 
when it reaches th e final package. Passing the mi xtur e throu gh th e 
h omogen izer the first ti me smooch es th e cu rd , ma ki ng it po ssibl e wit h 
th e second homogenizatio n to produc e the desir ed bod y in the fini sh ed 
produ ct. 

Con tainers and Packages 

Th e basi c req uir em ent s of a sa tisfac tory pa ckage ar e (a) that it 
with stand the tem peratur e of the hot m a terial at th e time of packaging ; 
(b) th at it be easi ly seal ed when fill ed; (c) th a t it be of such a nature 
that th e sea l will not be easily b roken when handl ed in stor age or 
sa le; an d (d) that it be of desirab le size (figur e 2). 
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Bulk containe rs. Th e pa rakot e or para film-typ c heat sea ling p lasti c 
pouch h as been sati sfactor y. For pa ckag ing cheese· in two -po und 
qu antiti es, we have used the para ko te l l x 11 inch pouch . Before 
th e pou ch is filled , it is pla ced in a thin wood en box wi th in sid e 
measureme nt s of x x inch es. T hi s form s th e package. A 
lid is nail ed on after th e lin er has b een seal ed around th e che ese by 
pr essur e of the fingernail s. Th e pouch es ar e preform ed by th e manu ­
factur er to fit th e desired size of bo x (figur e 3). 

Use of the p arakot e or par a film pouch with wood en boxes that ar e 
removed befor e sal e of th e cheese and u sed several t imes is abo ut one­
fourth as costl y as individual pla sti c contain ers. Unprint ed pou ch es 
approach on e cent p er pound of ch eese packa ged and box es that ar e 
used severa l tim es ar e estimat ed a t thr ee cents per pound -a tot a l of
four cent s. Th is type of packa ge is mu ch mor e economic al, but not as 
d esir abl e for certain typ es of reta il trad e. Suitabl e 8-oun ce p las tic 
contain ers cost aproximat ely on e cent per ounc e, sma ll er sizes more 
and lar ger sizes slightl y less. T h e pa ckage should suit th e type of
trad e bein g ser ved and be pri ced accordin gly. Th e two-pound size 
ha s been quit e sa tisfactory, but large r sizes could be used if th e m ar ket 
could h andl e them. 

Retai l packages . A gla ss or pl as t ic package th a t can be filled di re ctl y 
fr om th e h omo ge ni zer or from a co nt ain er is popul ar in som e marke ts. 
Th e package should be so designed that i t ca n b e eas il y sealed a nd 
labeled . Sever al types are illu strat ed in figure 4. 

T hi s type of conta iner shou ld be filled with ho t cheese, sea led at 
once a nd a llo wed to cool. Th e seal should not be broken until th e 
co nsume r is rea d y to use th e product. 

Small p lasti c pouc hes lik e th ose sh own in figur e 5 ar e also suit a bl e. 
Th e fou r pouches ill ust rate d g ive aproximately half-pound pac kages. 
In th is type o f package, it is o fte n eas ier to m ar k th e weigh t o f th e 
contents on th e pac kage a fter th e pouches arc filled tha n to we igh a n 
exact amou nt in to eac h uni t . 

T he prod uct can be lab eled by sticking labels on th e ou tside o[ 
th e package or by us ing pr inte d po uch es or co nt ain ers. A sim ple met hod 
of labe lin g cheese package d in pl as tic con ta in ers is to cove r the su rface 
o l the hot cheese wi th a small circle o r para kotc . A printed la bel ca n 
be placed on thi s cir cle undernea th th e cover befo re the package is 
sea led. T he circle m ust not be too large to preve nt th e lid from sea lin g 
pro perly . Th e lock-on type lid seems to ada pt i tself to thi s ki nd o [ 

labe ling . 
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Figure 2. Two pounds of cheese in pla stic po uch with wooden box, 
and a section of the pla st ic covered packag e. 

Figure 3. Block for forming pouch and formed pouch in box ready 
to be filled with cheese. 
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Figure 4. Two types of round and one sq u are plastic container for
cheese . 

Figure 5. Small pouches, block used for forming them and four 
pouches in box ready to be filled. 
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FLAVORED CHEESE 

Flavor ed cheese ma y be prod u ced by addi ng the prop er amount of 
flavoring materials to the mix ture as it is being heated or to the 
finished cheese after it leaves th e homogeniz er. In the latter case th e 
homogeniz ed material mu st be collected in a container, mi xe d with the 
flavori ng material and then plac ed in th e fina l packa ge. 

Blu e cheese flavor. Thi s var iatio n can be produc ed by adding ap­
pr ox imat ely 10 per cent of well rip en ed blue cheese to th e mi x ture as 
it is h ea ted . I t is th en pro cessed in th e usual manner. T h e pa ckage 
should be labe led "with blue cheese ad ded. " 

Cheddar cheese flavor. A pleasing cheddar flavor can be produc ed 
by adding approximat ely 30 per cent of well aged, snapp y flavored 
cheddar cheese to th e mixture as i t is h eat ed. It is pro cessed in the 
usual mann er and should be label ed "with cheddar cheese added." 

Other flavors. Oth er flavoring mat eria ls can be added to the finish ed 
che ese after i t leaves the homoge ni zer. Th e desired amount of cheese 
is coll ected in a suitabl e container and th e requ ired amount of th e 
flavoring mat eria l is added. The packag e should be labeled "with -­
added." 

Suggested amo unt s of materials to be added: 
Pimiento - appro x im ately 3 per cent of finely cho pped, well dr ain ed 

canned pirnien Lo, or approximate ly I per cent of peeled pimi en­
to flakes. Ch eese color ma y be added if desired. 

Pickle relish-a pproximat ely 3 p er cent of finely ch opped pick le 
relish after it has been well drain ed. 

Vegetable-approxirnately 1 per cent of cream ed cheese vege tabl e 
bl end 

Ol ive and nut - appro ximatel y 3 per cent of finel y chopp ed stuffed 
oli ves and peca ns in equ al portion s. 

Cheese may be flavor ed to suit the dema nd of the local market by 
th e use of garl ic sa lt, pin eappl e, or any other flavor that seems de­
sirabl e to the manufa ctur er for hi s particu lar mar ket. 

Advan tages of the H om ogen ization Method 

The pa steur ization and p acka ging of the product while hot in­
creases the keepin g qu alit y. Soft ch eese is a peri sha ble produ ct and 
therefor e should be kept un der r efr igeration. Storag e temperat ures 
appro aching th e fr eezing point length en th e life of the product and 
h elp ma intain the ple asing flavor. 

W hen made as describ ed, and placed in sealed containers, thi s 
ch eese should keep for two weeks or mor e in a well r efrigerate d 
storage. T h is enabl es the small plant to mak e a reasonable qua n tity 
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at a tim e. Whil e the plain type cheese has been in greatest demand , th e 
periodi c sale of flavored cheese ha s met with consum er int erest. 

The amo unt s to be made will h ave to be ad ju sted to fitt th e mark et 
demand. In some localiti es larg e quantiti es are ut ili zed by bakers 
in making a cheese cake. Thi s should furni sh an addit ional ou tlet 
for surplus milk th roug h th e manufa ctur e of thi s produ ct. Th e 
meth ods outl in ed in thi s public a tion ma y h elp solve the problem of 
surplu s mil k in som e da ir y plant s. 

SUMlVIARY 

T h e maki ng of cottage cheese should be a part of th e operation of 
all small plant s. 

The manufacture of eu fch a tel or crea m cheese, eith er by the cold 
pack or homog en ized hot pack met hod, can be a profitabl e means of 
ut ilizing surpl us m ilk . 

Whil e the cold p ack method is quit e simp le, it produ ces a cheese 
that h as a m uch short er storag e li fe th an that mad e by th e hot pac k 
method. 

When pa cked hot int o sealed cont a iners, the h omoge ni zed p ro duct 
will keep satisfactoril y for several weeks. 
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