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SUMMARY AND CONCLUSIONS 

1. A process for the manufacture of a special Swiss-type 
cheese is outlined. This cheese is softer and quicker curing 
than a typical S\\'iss. The flavor is generally some\\'hat milder. 

2. The manufacture and marketing of 25,136 Jbs. of this 
cheese on a semi-commercial scale indicates that it may be made 
successfully under Iowa conditions. 

3. In the manufacture of this cheese high quality milk, pas
teurization and careful control of the details of the process are 
essential. 

4. The marketing of this cheese at an advance of 6 cents per 
pound over the price for American cheese suggests the possi
bility of more profitable utilization of milk in the manufacture 
of lo\\'a Swiss-type cheese than in American cheddar. With 
the cost of manufacture per pound very close to the cost of 
manufacture of American, an added return of 50 cents per 100 
Jbs. of milk might be obtained over the return from the manu
facture of the usual American cheese. 

5. Successful marketing of bulk natural special cheeses will 
be aided by the education of the consumer in the proper care 
of such cheeses in the home, so that their fine flavor and other 
qualities may be preserved until the last of the cheese is used. 
"Cheese caddies" are suggested as helpful. ' 



Iowa Swiss-Type -Cheese 
· By E. F. Goss, V. NIELSEN and M. MORTENSEN 

New types of cheese for Iowa have been receiving the atten
tion of the Iowa Agricultural Experiment Station for a number 
of years. A previous publication (1) described the method of 
manufacture which has been used in the production of many 
thousands of pounds of Iowa Blue Cheese. This publication 
deals with the process used in the Iowa State College labora
tories in manufacturing a Swiss-type cheese. In the course of 
these experiments a total of 25,136 lbs. of the cheese has been 
manufactured and marketed, utilizing approximately a quarter 
of a million pounds of milk. 

Conditions in Iowa in general have favored the production of 
butter rather than cheese. The reasons for this have already 
been discussed. 1. A recent study of trends in the Iowa dairy 
industry has contributed to a better understanding of the eco
nomic aspects of these problems. 2. It is hoped that special types 
of cheese will prove to be an additional outlet and profitable 
diversification in this industry. , , 

The Iowa Department of Agriculture reported 24 cheese fac: 
tories in operation producing 4,411,067 lbs. of cheese in Iowa 
in 1936. In 1935 there were 20 cheese factories in operation, an_!l 
in 1934 the number was 11. The n~mber in active operation at 
the recent low point, 1922 to 1924 inclusive, was five. 

The Iowa Agricultural Experiment Station is searching for 
means by which the interest in cheese production may be qireet.:.. 
ed toward more profitable channels than the usual Cheddar-
type cheese. ; . 

The estimated cheese consumption in Iowa, based upon a 
national average consumption of 5.15 lbs .. per person per year, 
would be near ll,SOO,(XX) lbs. Iowa now produces slightly)ess 
than 40 percent of the cheese consumed in the state. . ; l 

Distinctive types of cheese also present interesting possibUi:_ 
ties for the development of markets outside of Iowa. If ·tfie 

• - . .., .11$1,} 

~Proj«t lS9 of the Iowa Aericultural Experiment Station. • 
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appa rent tendency to deli n r milk instead o f cream continues to 
de,·elop in ce rt a in sections of Iowa it is hoped that special types 

o f cheese adapted to Iowa conditions and di stinctive in charac
ter will p rove their wo rth in increasing the price which the 

da iry plant is a ble to pay the producer for milk , especially as 
compa red ,,·ith th e returns f rom the manufacture o f A meri can 

cheese. 

A DESCRIPTION OF SWISS-TYPE CHEESE 

Th e con,·enti onal E mmenth aler or S wi ss cheese is well known 

ami held in hig h esteem by cheese connoisseur J ts appearance 
is cha racteri zed by th e di stincti Ye large holes t ermed "eyes," 

the majo r ity o f which in a hig h g rading cheese are a t least 

13/ 16 inch in di ameter ; othenri se the texture is entirely "close" 
o r ,,·ithout o pening s in fa ncy quality cheese. A s ,,·iss cheese 

po,sesses a d istincti,·e pleas ing sweet fl ayo r \\·hi ch has fr equent

ly been descr ibed as resembling the fl a ,·o r o f a hazel nut. The 

cheese is rela ti,·ely low in moisture and requires a number of 

month s to a tt a in its fu ll fl avo r. 
T he l o \\·a S wi ss-type cheese desc ribed in thi s publication has 

th e cha racteri sti c "eyes" o f a Swi ss cheese and a s imilar texture . 

T he fl a ,·o r is mild in degree while in character it r esembles quite 

c l o~e l y a S'r iss fl avo r. The body is much softer and mellower 
tha n the con ,·enti onal Swi ss and the product quicker curing. 

T he so it er cha racter is due to the lower t emperatures in mak-

Ft! 1. The cha racteri., ti c holes o f an l flwa Swisc; -type chec:;:e. 
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ing and the nature of the manipulations which depart to a con
siderable extent from those of a typical Swiss cheese. The desig
nation, Swiss-type, is used also to differentiate this cheese with 
respect to its texture from the stirred curd type of cheese which 
shows many irregular mechanical openings and is without the 
typical Swiss appearance. Because of its relatively soft body 
and quick curing properties this cheese is especially adapted to 
medium or "short held" curing with the resultant decrease in 
cost of curing. 

WHY SWISS-TYPE CHEESE HAS BEEN 
INVESTIGATED 

That consumer preference is for a medium-cured flayor and 
a soft body is shown in a recently published study at the \Vis
consin Experiment Station ( 3). The characteristics of Iowa 
Swiss-type cheese should cause it to fit in particularly well with 
such a consumer demand. To the knowledge of the authors this 
Swiss-type cheese has not been placed on the market in the 
l'nited States, although it has acquired considerable popularity 
in Denmark and some other European countries. Since this 
cheese with its mild flayor and soft body is one which should 
ha\'e distinct possibilities for manufacture in the United States 
it seems that there could adYantageously be more information 
gathered with reference to the factors to be controlled in its 
succt';;~ful manufacture. 

PURPOSE OF THE EXPERIMENTAL WORK 

The purpo~e of this work was to study the manufacture of 
thi,; Sl\·i~s-type of cheese under Iowa conditions, to draw atten
tion to the special problems to be soh·ed in producing a ~mi
i<~nn pmduct and to determine the consumers' acceptance of 
the chee~e. 

Tht' dwe~e was manufactured on a semi-commercial basis and 
as m·arly as the conditions would permit according to factory 
I"(• \It ine anu with factory technique, so that this process would 
Le t ran, krahlc to plant practice on a reasonable scale. This 
wa, d"ne with the hope that some Iowa dairy plants would be 
su!i"tl'i<'Jltly impre~,;ed \Yith the possibilities for the manufacture 
oi thi, chco:~e tn gire it a thorough commercial trial in the 
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industry and that this would be the beginning of the produc
tion of a distinctive Iowa cheese which would become an im
portant Iowa dairy product. 

EQUIPMENT USED 
The following is a list of the equipment used in the college 

laboratories for the manufacture of this cheese. From 1,000 
to 2,000 lbs. of milk were used for each lot. 

In the list of equipment and supplies those needed for receiv
ing and testing milk are not included since they would already 
be available in the dairy plant receiving milk. Also it is ex
pected that there would be refrigeration already on hand which 
could be diverted for the cheese curing room. 

1 Acid test outfit, complete-Any standard acid test using 
decinormal alkali and phenolphthalein as an indicator. 

Brine tank-Cypress or concrete approximately 9 ft. long, 
3 ft. wide and 2 ft. deep, with an outlet in the bottom 
for cleaning. 

Brine hydrometer-Usual type used in Swiss cheese fac
tories. 

Cheese knife-12 in., to cut the matted curd into blocks 
of suitable size. 

Cheese moisture test outfit-This will include balance, elec-
tric oven, moisture dishes, etc. 

Cheese truck-27 in. x 54 in. 
Cheese vat-At least 200-gallon capacity. 
Conductor head and spout-Length as required. 
Curd fork-Flat, wooden for stirring curd in the whey. 
Curd retainer-Wooden, to fit sides and bottom of vat 

closely, perforated to allow escape of whey. 
Curd knife, horizontal-~ in. cut. 
Curd knife, vertical-~ in. cut. 
Graduate--S oz., for measuring rennet extract. 

8 Hoops-Wooden, 16 in. in diameter and 8 in. high with 12 
approximately VB in. openings per hoop for drainage. 

Rennet test, complete-:\Iarschall's. 
Scale-Double beam counter with 1 oz. graduations, 100-

lbs. capacity. 
Steam hose-}'+ in., 25 ft. 
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2 Thermomc:ters-Floating, dairy, accurate to 1 o F. 
1 Trier-Sharp edge, ~~ in. cut cheese trier. 
1 \\'ash sink-Round bottom, galvanized iron. 

The supplies include the following: 
Boxes-Fibre boxes 150 in. x 150 in. x 6 in. Those of 175-

lb. test board have stood shipment. 
Brushes-Stiff ox fibre hard brushes for cleaning cheeses, cur-

ing room shelves, etc. 
Lactic culture-An active lactic acid producing cheese culture. 
1Iuslin-Unbleached, medium weight for press cloths. 
Oil-Boiled linseed or other oil suitable for surface treat-

ment of the cheese. 
Rennet extract-Fresh, standard strength for cheese-making. 
Salt-Coarse cheese salt of good quality. 

There are a number of small items of tinware, materials for 
cleaning and supplementary supplies which are needed in every 
cheese factory which are not listed. 

THE MANUFACTURING PROCESS 

In outlining the detailed technique for the making of Iowa 
Swis~-type cheese it is assumed that the persons attempting to 
utilize these directions will have had successful factory experi
ence in the making of one or more types of cured cheese. 
Therefore, only the details which will be especially important in 
the making of this particular type of cheese will be noted. It 
is hoped that this will give one who has had the necessary 
practical experience enough information to visualize the pro
cess. 

THE MILK 

As the description indicates Iowa Swiss-type cheese is a rela
tively high moisture and low acidity cheese. Such a cheese 
calls for the best quality of milk from the sanitary standpoint; 
otherwise the fermentation during pressing, salting and curing 
will not proceed in a normal manner. Both high moisture and 
low acidity in the cheese contribute to difficulties in control 
of abnormal fermentations when the sanitary quality of the 
original milk i~ not high. It is not advisable to attempt the 
manufacture of this sort of cheese unless the quality of the 
milk is right. 
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Some difficulty was experienced during the summer months in 
obtaining a curd which would firm properly. This was a diffi
culty which in general was not sufficiently marked to be a 
quality determining factor. It is true, however, that the irregu
larities of this sort which appear in the milk during the sum
mer months are likely to result in serious cheese quality defects. 

The milk should show not over 0.01 percent to 0.02 percent 
of developed acidity calculated as lactic acid at the time it is 
received. The majority of the milk used in these experiments 
did not haYe sufficiently deYeloped acidity to be detected with 
the acid test. 

Selection of the sources of milk which promise the best re
sults in making Iowa Swiss cheese was greatly facilitated by 
the use of the methylene blue and fermentation tests. The 
character of the fermentative changes which the milk underwent 
upon incubation was thus determined. By this mrans the milk 
more likely to cause trouble in the making and curing was ex
cluded and the chances of success greatly improYed. \\'hen only 
a portion of the milk received is used for Iowa Swiss-type 
cheese the producers which supply definitely superior milk for 
this purpose will naturally be selected. 

In this work the fat content of the milk used was in general 
between 3 percent and 3.5 percent. 'Xo adjustment of the ratio 
of the fat to casein was practiced. 

PASTEURIZATION 

Pasteurized milk showed such marked superiority for the 
manufacture of this type of cheese that it does not seem advis
able to attempt to utilize raw milk. Even in the <'asc of milk 
which was of exceptionally good quality more satisfactory re
sults were obtained with the pasteurized milk. The milk utilized 
was surplus market milk, and the equipment for pasteurizing 
by the holding method at 143.5° F. for 30 min. was available 
also for the processing of the cheese milk; therefore, this meth
od of pasteurization was used. A good quality of raw milk, 
pasteurized in this manner, resulted in suitable milk for this sort 
of cheese. Xo particular difficulties in the making process as a 
result of pasteurization appeared although the curd required a 
slightly hig-her temperature and length of time for cooking. 
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The process de~cribed below relates to the use of milk pasteur

ized at 1-t3.SO F. for 30 min. 

RIPENING THE MILK 

Ripening of the milk was accomplished by means of the 
usual actiYe cheese starter or culture. The special acid-form
ing cultures used in the manufacture of a Swiss cheese were 
not employed because the cooking temperature was sufficiently 
low to permit the rapid growth of the usual cheese starter both 
during the making process and in the press. It is important, 
howeYer, that the starter be actiYe in order that such acidity 
as is needed for whey expulsion and control of the fermentation 
be produced promptly and in normal amounts. 

l n general the acidity deYeloped in the milk after pasteuriza
tion and before setting was sufficient when the rise in acidity 
due to the addition of 1 percent starter and the subsequent 
holding period amounted to 0.01 percent to 0.015 percent. The 
usual ripening period was 30 to -+5 min. The abo\'e will indi
cate to the experienced cheesemaker the relatiYely slight de
wlnpment of acidity "·hich took place during the ripening 
J>eriod. Ripening was carried on at near 84° F. 

THE CURDLING PERIOD 

.-\t the end of the ripening period the milk was set with 3 oz. 
of rennet per 1,000 lbs. of milk in the cotwentional manner. 
The temperature employed in this work was 84 o F. A rather 
~oit curd wa5 desired as that was an adYantage when cutting 
the curd finely as in the case of this cheese. The curd was 
not permitted to become quite as firm as for American cheese 
although the same tests were used to determine firmness. Com
nwnly 40 to 45 min. passed after the addition of the r(innet 
beiore the IWJUisite consistency of curd was obtained. Both 
the low acidity and the temperature of 84° F. tended to pro
J.,ng somewhat the period during which the curd was in a suit
able condition for cutting. Slight top stirring of the milk 2 or 
3 min. prior to the first sign of coagulation remixed the cream 
layer which had considerable tendency to form because of slow 
c(>agulation. 

CUTTING THE CURD 

Since the curd was to be cut finely in order to permit rather 



360 

Fig. 2. Curd of Iowa Swiss- type cheese is cut very fin e. 

rapid expulsion of whey, it was an advantage to start the pro
ce s before the curd became a firm as with American cheese. 
The two 1 ~ in. knives were used in the first cutting into cubes. 
Then the cutting was continued with the y.( in. vertical knife, 
accompanied by a moderate amount of stirring with the wooden 
curd fork until the pieces of curd reached the size of grains of 
tapioca. T he effect of fine cutting was somewhat the same as 
in the case of Emmenthaler cheese although the curd was not 
reduced to near the same degree of fineness. With the milk 
anilable in these laboratories the acidity of the whey follow
ing the completion of the cutting period was usually 0.11 per
cent to 0.115 percent. This was a decrea e of 0.035 percent to 
0.0-+ percen below the acidity of the milk subsequent to pas-
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urization and before the addition of tarter and indicates t 1e 

mod rate ex tent of the ripeninrr " ·hich took pbce. 

COOKING THE CURD 

·ormall y the temperature of a curd in cheesemaking is raised 

for co king purposes by increasing th e temperat ure in the Yat 

jack t with steam or hot water . The meth od oi cookinrr l o1ra 
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S11·iss -type cheese is to remoYe one-third of the original 1rhey 

through a regular Yat strainer and for thi s substitute water at 

1so· to 160• F . equal to one-fourth of the original volume. F ol

loll·i ng completion of cutting an interYal of possibly 15 min. was 

utilized fo r stirring before the fir st o f three or four additi ons 

o f 11·a ter. 11·hich b rought the curd and whey to the final tempera

ture o f 102° F. The addition o f 11·ater consumed about 15 min . 

T he acidi ty of the mixture o f 11·ater and whey was 0.08 percent 

to 0.09 percent . 

The essenti a l factors in thi s manner o f cooking appeared to 

be 1. the amo unt o r extent o i th e dilution due to the remo1·al 

o f the 11·hey plus the addi ti on o f water and 2. the temperature 

F ig. 4. Wa ter a t 150-160° F. is added to r aise the temperature of the curd. 
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at which co()king took place; the first of these factors was like
ly the more important from the standpoint of cheese quality. 
This practice of dilution with \\·ater is sometimes employed 
by Swis~ cheesemakers although the extent of dilution is less, 
and the water is usually added cold when the kettle contents 
haYe attained the final temperature, and the curd has become 
sufficiently firm. The reasons for this will be apparent to the 
cheesemaker accustomed to handling curds. In Iowa Swiss
type cheese the addition of water was more a means of adjusting 
the final acid and salts content of the cheese than a method of 
heating, aith(>ugh heating was effected in this manner. De
sirable physical and fermentatiYe changes were a sequel to this 
dilution in the case of this type of cheese. 

~eet!Je-;s to say the fine particles of curd must be kept from 
nmtting together at any stage up to the completion of cooking 
if the normal effects of this procedure are to be obtained. Im
mediately folJowing the addition of each portion of hot water 
the curd h<Hl more than the usual tendency to mat and on that 
account receiYed wry Yigorous stirring. 

COLLECTING THE CURD 

Suitable firmness of curd which signaled the point at whiCh 
the next operation should take place is not easily described. 
Te~ts used for Swiss cheese are not applicable because the 
curd described here was in a Yery much softer condition. Pos
sibly the best description of the correct condition is that it was 
at the point where slight pressure in the hand caused the par
ticles to adhere one to another. The curd had barely lost the 
mu~hy, soft qualities which it possessed just after heating 
started. The time required at 102° F. for this condition with 
the procedure described and the milk used was 20 to 30 min. 

The method used in collecting the curd was to allow it to 
~l'ttle as much as possible in the upper end of the bottom of 
the \at. and push the remainder toward the same end with a 
plate pnforated to allow the whey to pass through. The curd 
rl'!ainer was h(·ld in place by wedges against the sides of the 
,·at and by bracing. The area of the Yat bottom to be coYered 
hy the curd \\as determined by the quantity of milk used. It 
was de,irahle that the depth of curd be about 8 in. after the 
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Fig. 5. Ligh t pressure on curd wi ll cause it to fuse·. 

\\" hey had drained off so that the final blocks were of suitable 
thickness for the height of the final wheels of cheese. While 
the curd was held in the upper part of the vat floor by the per
fo rated plate or curd retainer, the whey was removed through 
the vat trainer. A small quantity of curd accumulated in a 
strainer pail at the vat gate and this was spread evenly over 
the top of the curd mass. Thi s loose and cooled curd did not 
fuse but showed open texture in the fini shed cheese. For this 
reason the quanti ty was kept at a minimum. A few pounds 
pres ure. just sufficient to cause the curd to fuse , was applied 
wi th a rack over the curd. The time required to cause the curd 
to adhere \\"ell was usually around 15 min. 
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The above procedure resulted in the formation of a solid 
curd without mechanical openings. This solid continuous com
pact or "close" texture is characteristic of a Swiss.cheese, this 
Swiss-type cheese or others, where the curd is allowed to cement 
together at the proper consistency and temperature in the ab
sence of air. The acidity of the whey and water mixture at 
this stage was 0.09 percent to 0.10 percent. 

FORMATION OF BLOCKS 

Next, blocks were cut of such a size that each block, without 
adding or taking curd from it, filled the hoop used. In the 
case of the vat employed in these experiments this involved 
cutting the curd lengthwise of the vat and finally into 4, 6 or 8 
blocks as the quantity of curd demanded. Measurement of the 
blocks of curd with a ruler facilitated the formation of equal 
sized pieces and cheese uniform in weight. 

The blocks of curd were placed in the hoops at once. As 
each block was handled it was rounded at the corners by rest
ing it on edge on the vat bottom so that it could be placed 
easily in the hoop. No cloths were used on the curd when first 
placed in the hoops. If the hoops were cold warm water was 
used on them. The curd was turned two or three times during 
the next 15 min. as the warm plastic mass quickly conformed 
to the shape of the hoop with no pressure except that of the 
wooden follower. Temperature readings taken just before the 
curd was placed in the press showed between 98° and 100° F. 
in the block of curd, which was a drop of only 2° to 4 o F. from 
the final cooking temperature. It is important that the surface 
of the cheese be kept warm so that normal drainage may occur. 

PRESSING THE CURD 

The normal shrinkage of the curd continued while the curd 
was warm and subjected to a pressure in keeping with its 
moisture content. To permit drainage of whey from the molds 
when under pressure the cheese was surrounded with a press 
cloth of medium weight, unbleached muslin. This was carefully 
folded over the cheese to amid ridges and therebv minimize 
the chance of rind checks which later appear as cr~cks in the 
surface of the cheese, greatly damaging it. If the follower does 
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not fit perfectly the high edge formed should be carefully cut 
off before the final press ing. 

Care was taken that the pressure was not excessive since this 
would haYe retarded normal expulsion of whey. A few pounds 

bo~~~- ~~re Ii03~7f) .. corners of the blocks are rounded they may be' placed in the 



367 

wa~ ~ufficient at first. Over a period of an hour or two this 
was increased to 300 or 400 lbs. per cheese. In this work the 
cheese was pressed only about 5 hours in a warm room during 
which inten'al it was turned two or three times. At each turn
ing the cloth was remoYed, rinsed in clear water near the tem
perature of the cheese, the surplus water wrung out and the 
cloth again placed smoothly around the cheese before it was 
returned to the hoop. At the end of this period the pressing 
was considered complete, and the cheese still in the press cloth 
and hoops were placed in a cool room at 40° to 50° F. until the 
next day or for a period of 14 to 16 hours. This preliminary 
cooling permitted the salting to commence the day following 
making. It was felt that this early salting contributed to con
trol of the fermentation. Cooling was slow because the hoops 
were of ;14 in. wood. 

The hoops used were made at the college on the style of a 
Gouda n1old and of such size as to make a 25 to 30 lb. cheese. 
The inside diameter was approximately 16 in. and the depth 
6 in. The wood was cypress which proved fairly satisfactory. 
For whey drainage 12 approximately 11! in. openings were 
pnwided in the hoop. These hoops were relatively inexpensive 
and sen·iceable. 

SALTING THE CURD 

Brine salting was practiced using a solution of 20 to 22 per
('tllt salt. By slight additions of salt the concentration was kept 
at this point. A little salt was placed on the exposed surface 
oi the cheese as it floated in the brine. and it was turned daily 
ior the 3 or 4 days it remained in the brine. The tank was in
stalled in a room which maintained a temperature of 50°

1 
to 

55 F. It was the practice to neutralize the brine with lime. 
Ju~t inllowing the salting period the cheese usually carried 42 
to ·t' percent moisture. 

CURING CONDITIONS 
To • cure the cheese during the initial period of 3 or 4 weeks 

while it was opening up. a temperature of 55° to 60° F. was used. 
Tht• l'haracteristic openness due to gas formation occurred dur
ing this period. The control of the openness was effected large
ly through remo\'al at the proper point to a colder curing room 
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Fig. 7. The cheeses are salted in brine. 

held at 40° to 45 o F. The use of boiled linseed oil or other 
suitable coating on the cheese prior to the time it was removed 
to the colder room was generally practiced. The rooms used 
were insulated with 4 in. of cork and cooled with brine coils. 
A small room humidifier operated automatically by a humidi
stat was employed in the room the cheese occupied during the 
first months in order to raise the humidity, thereby preventing 
excessive dessication of the cheese. \Vhile close control of 
humidity does not appear necessary it is true that either ex
cessive dryness or air moYement are a distinct disadvantage 
resulting in heayy rind, tendency to cracks and excessive loss 
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of weight. The relative humidity was held at approximately 
80 percent of saturation. 

During this period the cheese were turned often enough to in
sure uniform rind formation and control of mold. This was two 
or three times per week at first and less frequently later. 

A TYPICAL TIME SCHEDULE 

In a somewhat different form a picture of the progress of 
the making routine is obtained from table 1 in which the early 
'!teps in the process are listed chronologically. For purposes of 
comparison at the different stages both acidity and pH values1 

are given. The former are in terms of acidity calculated as 
lactic acid after titration with 0.1 normal alkali using phenolph
thalein as an indicator, and the latter were obtained with the 
quinhydrone electrode. 

TABLE 1. TIME SCHEDULE USED IN MANUFACTURING IOWA SWISs-TYPE 
CHEESE. 

Operation ~l:!'~tes Acidity pH value 

Starter added 0 0.15 6.58 

Rennet added 30 0.16 6.36 

Cutting 65 0.11 6.48 

Partial removal of whey 85 0.11 6.47 

Cooking temperature reached 110 0.085 6.55 

Whey drawn 13!; 0.09 6.44 

Pre!osing 160 0.10 6.23 

THE ACIDITY FACTOR 

Control of acidity, which is highly important in the type of 
cheese here described, was effected largely through initiating 
a slight development of acidity to aid in expelling the whey 
and then removing just enough lactose by a routine dilution of 
the whey with water to finish the cheese with the correct acid
ity when all retained sugar was fermented. The routine describ
ed here has been generally quite effective with the college milk 
supply, the starter used and under the conditions of the pro
cedure employed. The value of an active starter and close con
trol of drainage conditions has already been emphasized. 

'Thrse determinations were made by Dr. C. B. Lane. 
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YIELDS 
During the experiments a total of 25,136 lbs. of the cheese 

was produced and marketed on a semi-commercial scale. The 
records for 12 months of the fiscal year July 1, 1935 to June 
30, 1936 give a yield of 2.99 lbs. of green cheese per pound of 
fat. This was the green cheese as it came from the press. The 
average shrinkage in 3 months of curing with 19 lots was 11.99 
percent. This was a net yield of 2.63 lbs. of cheese per pound 
of fat or 8.94 lbs. of cheese per 100 lbs. of 3.4 percent, which 
was the average test of the milk used. 

COST OF MANUFACTURE 
A study of the cost of manufacture of Iowa Swiss-type cheese 

by the process used in these laboratories was made by Kiely 
(4). This gave 6.19 cents per pound as a total of the expenses 
including marketing. This cost did not include building rent 
or depreciation. In the same study the comparative costs of 
manufacture of American and Swiss-type cheese gave the cost 
of the latter as .6 cents per pound over the cost of the former. 
The supplies required are not many nor expensive. It is esti
mated that on a reasonable commercial scale the savings effect
ed in supplies in the case of the Swiss-type cheese as compared 
with American would tend to compensate for the added labor 
and space required for the former, leaving the net cost of manu
facture, exclusive of milk, not much higher for the Swiss-type 
cheese. The cost per pound for manufacture of the conven
tional Swiss cheese is considerably more than American cheese 
(5) or Swiss-type cheese. The net yield of cured cheese ob
tatned in these experiments was 2.63 lbs. of cheese per pound 
of fat; this is very similar to that which can be expected from 
American. The Swiss-type cheese was marketed at a price 6 
cents above the price for longhorn so that there was an in
creased return of approximately SO cents per 100 lbs. of milk 
in the case of the Swiss-type cheese. This added return sug
gests the possibility of profitable manufacture in Iowa. 

PROBLEMS IN CONNECTION WITH THE PRODUCTION 
OF THIS CHEESE 

l\Iany problems arise in connection with the successful manu-
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I .; . 8. A "cheese caddy" will prevent cheese from drying out in the refrigerator. 

tl,t ure and commercial introduction of a relatively soft low 
Jirlity cheese such as this Swiss-type. 

rc·onsidered from the sanitary viewpoint, better than average 
t. lity of milk is needed. If inferior milk is used the fermenta
' e changes during making and curing will almost certainly 
~; ult in a low quality product. This is particularly to be guard

Jr. against in a specialty cheese, since it is usually sold to a dis
rriminating trade. 

IE Both the rate and conditions of salting undoubtedly have 
'wch to do with the quality of the finished cheese. This is be
l!use of the indirect effect of salt upon the composition and the 

ture and degree of fermentative changes during the curing. 

[ The inclination on the part of the retailer to sell package 
1heese, and the desire on the part of his customer to purchase 
1hee e in the smaller units operates against the marketing of a 
1pecialty cheese in bulk or large units. The successful mar
•eting of this cheese in smaller units in a natural form is some
h ing toward which to work. Most of the objections of the 
rrade to this cheese have been not on the basis of its quality 
mt the large size in which it is marketed. The satisfaction 
,f the customer with bulk cheese such as the present form of 
owa Swiss-type might be increased by the more general use 
>f "cheese caddies" which would preserve the cheese in the 
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YIELDS 
During the experiments a total of 25,136 lbs. of the cheese 

was produced and marketed on a semi-commercial scale. The 
records for 12 months of the fiscal year July 1, 1935 to June 
30, 1936 give a yield of 2.99 lbs. of green cheese per pound of 
fat. This was the green cheese as it came from the press. The 
average shrinkage in 3 months of curing with 19 lots was 11.99 
percent. This was a net yield of 2.63 lbs. of cheese per pound 
of fat or 8.94 lbs. of cheese per 100 lbs. of 3.4 percent, which 
was the average test of the milk used. 

COST OF MANUFACTURE 
A study of the cost of manufacture of Iowa Swiss-type cheese 

by the process used in these laboratories was made by Kiely 
( 4). This gave 6.19 cents per pound as a total of the expenses 
including marketing. This cost did not include building rent 
or depreciation. In the same study the comparative costs of 
manufacture of American and Swiss-type cheese gave the cost 
of the latter as .6 cents per pound over the cost of the former. 
The supplies required are not many nor expensive. It is esti
mated that on a reasonable commercial scale the savings effect
ed in supplies in the case of the Swiss-type cheese as compared 
with American would tend to compensate for the added labor 
and space required for the former, leaving the net cost of manu
facture, exclusive of milk, not much higher for the Swiss-type 
cheese. The cost per pound for manufacture of the conven
tional Swiss cheese is considerably more than American cheese 
(5) or Swiss-type cheese. The net yield of cured cheese ob
tamed in these experiments was 2.63 lbs. of cheese per pound 
of fat; this is very similar to that which can be expected from 
American. The Swiss-type cheese ·was marketed at a price 6 
cents above the price for longhorn so that there was an in
creased return of approximately 50 cents per 100 lbs. of milk 
in the case of the Swiss-type cheese. This added return sug
gests the possibility of profitable manufacture in Iowa. 

PROBLEMS IN CONNECTION WITH THE PRODUCTION 
OF THIS CHEESE 

Many problems arise in connection with the successful manu-
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Fig . 8. A "chee e caddy" will prevent cheese from drying ou t in the refr igerator. 

1acture and commercial introduction of a relatively soft low 
.tc idity cheese such as this Swiss-type. 

Con idered from the sanitary viewpoint, better than average 
1ua lity of milk is needed. If inferior milk is used the fermenta
ivc changes during making and curing will almost certainly 

re ult in a low quality product. This is particularly to be guard
ed against in a specialty cheese, since it is usually sold to a dis
criminating trade. 

Both the rate and conditions of salting undoubtedly have 
much to do with the quality of the finished cheese. This is be
cau e of the indirect effect of salt upon the composition and the 
nature and degree of fermentative changes during the curing. 

The inclination on the part of the retailer to sell package 
he e, and the desire on the part of his cu tomer to purchase 

chee e in the maller units operates against the marketing of a 
p ialty chee e in bulk or large units . The successful mar

keting of this chee e in smaller units in a natural form is some
thing toward which to work. Mo t of the objections of the 
trade to this cheese have been not on the ba is of its quality 
but the large ize in which it is marketed. The satisfaction 
of the cu tomer with bulk chee e uch as the present form of 
Iowa wi s-type might be increa ed by the more general use 
of "ch e caddies" which would preserve the cheese in the 
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home in a more acceptable manner. This has become more 
important with the greater use of the household mechanical 
refrigerators in which conditions are generally such as to 
rapidly dry out bulk cut cheese. A small covered glass ice 
box dish will serve as a "cheese caddy" for small quantities of 
cheese. These dishes are inexpensive and aid greatly in pre
serving the fine quality of natural bulk cheese. 
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