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I T'S going to take healthy soldiers, 
healthy war workers, healthy fam- 

ilies and healthy communities to win 
this war. That's the big reason why 
today it's more important than ever 
before to maintain highest standards in 
the purity of the milk they drink, de- 
spite the growing problems of chang- 
ing conditions and changing personnel. 

And SEAL-KAPS help to maintain 
high standards. For SEAL-KAPS not only 
tightly cover the pouring lip of the 
bottle from dairy to delivery but they 
re-cover the bottle after every use. Thus 
the milk is constantly guarded against 
the danger of contamination and pure 
milk is kept pure to the very last drop. 

AMERICAN SEAL- HAP CORPORATION 
11-05 44th Drive, Long Island City, N.Y. 

SEAL-KAP COVERS THE DANGER ZONE 

B-K Chlorine Bactericide is an 
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product. . . known and respected in 
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B-K makes a fast working solution 
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dations for its use and the service 
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8.K Division, Dapl. DC 
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THE EFFECT OF HIGH-TEMPERATURE-SHORT-TIME HEATING 
OF CONCENTRATED MILK UPON ITS HEAT 

STABILITY 

B. 11. WEBB AND R. W. BELL 

Division of Dairy Research Laboratories, Bureau of Dairy Industry, Agricziltziral Research 
Administration, U. S .  Department of Agriculture 

I11 the manufacture of evaporated milk the raw milk is always fore- 
warmed to protect it against bacterial and enzymic action and to control the 
heat stability of its concentrate during sterilization. "Double cooking" (3) 
or "superheating" (1) the concentrated milk in an attempt to increase its 
heat stability, although occasionally practiced, is not favored by most manu- 
facturers. When the concentrated milk is subjected to temperatures up  to 
100" C. in hotwells or vacuum pans its viscosity is generally increased and 
its heat stability is often decreased. 

It is important that manufacturers of evaporated milk know the dse ren t  
methods by which the heat stability of milk may be increased. The results 
of earlier investigations (4, 5)  have shown that high-temperature-short-time 
forewarming of the ram millr can be used to increase the heat stability of its 
concentrated product. This report will show how high-temperature-short- 
time heating of the concentrated milk likewise can be used to increase its 
heat stability. 

EXPERIMENTAL 

The methods and equipment used in this work were the same as those 
described in a recent paper (5).  The milk wasefrom the Beltsville herd of 
the Bureau of Dairy Industry and the whole milk was standardized to a fa t  
to solids-not-fat ratio of 1 to 2.29. 

Three types of heat treatment were used in processing the milk. Fore- 
warming mas the first heat treatment received by the raw milk before i t  was 
drawn into the vacuum pan for concentration. All samples were fore- 
warmed. The control samples and some of the test samples were forewarmed 
a t  95" C. (203" F . )  for 10 minutes while a few test samples were forewarmed 
a t  higher temperatures. 

After being forewarmed, the millr was concentrated. The concentrated 
whole milk was homogenized a t  60' C. (140" F.) and 2500 pounds per square 

Received for publication April 30, 1943. 
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inch pressure. Some of the samples were then subjected to the second heat 
treatment which, when condnctecl in the high-temperature-short-time heater, 
differed froin the old methods of "double cooking" and "superheating" in  
both the techniqne used and in the results obtained. The step of heating the 
collcentrate is the variable characteristic with which this paper is concerned. 
The time, teinperature and method of heating the concentrate is specified. 
The whole milk solids i11 the concentrates ranged from 26 to 37 per cent. 

The equipment used for  forelvarming the raw inillr and for heating the 
concentrated samples \\-as of two types. A conventional steam-jaclreted 
l~otu~el l  was generally used for heating saiilples to temperatures below 
100" C. Whenerer treatment a t  95' C. for 10 minutes is mentioned i n  this 
paper i t  refers to heating in this steam jacketed hotwell. A11 heating abore 
100" C. was accomplidled in  a Mallory lieater mhich required only 3 seconds 
to heat the milk to the required temperature and 3 seconds to cool it. 

The heat stability of all samples was found by means of the thirtl heat 
treatment used in this ~7orlr. This heating consisted of the procedure 
customarily followed dnring the sterilization of evaporated inillr in  cans. 
The concentrated milk sa~nples were heated in sinall cans in a pilot sterilizer 
a t  115" C. (239" F.). The time of heating a t  this temperature required to 
iiiitiate coagulation in a concentrate waq recorrlcrl as its heat stability. 

RESULTS 

Data showing the effect of the coi~veiitioiial liot\\-ell method of heating 
concentrated milk upon its heat stability are presented in table 1. The three 
different inillrs represented in this table were treated after conceiitration by 
heating about seven pounds of milk in steel pans in  a steam bath. The water 
evaporated was replaced. The relatively sinall changes in heat stability 
brought about by heating the concentrated inilk ill this manner Irere com- 
parable to results which might hare been obtained by nsing the coinniercial 
practice of "do~lble cooking." 

TABLE 1 

The effect ccpon heat stability of using the conventzonal hotzoell method t o  Itrat milk 
af trr  concentration to 86% solids content. A11 ?lbzlks were forewar~nrd nt 

95O C .  ( 2 0 3 O  F . )  for 10 flzinutes before concentration 

Heat stability-(time 
to initiate eoagula- 

9-25-42 RTolle None 

( (  20 40 

10- 5-42 None 

12-18-42 1 None 1 None 17  
i i 9 1  10  1 2  



The curves plotted in the following figures indicate how large an increase 
in heat stability may be produced by using the high-temperature-short-time 
method of heating on concentrated milk. The importance of small incre- 
ments of time and temperature of heating upon heat stability is illustrated 
in figure 1. The concentrate attained maximum stability when a tempera- 
ture of 150" C. with no holding time was used. 

248 266 284 302 
TEMPERATURE OF HEATING 

FIG. 1. Thc effect up011 heat stability of heating n milk to different temperatures 
for different periods of time. The solid lines represent samples forewarmed a t  95" C. 
(203O F.) for 10 minutes before concentration to 26% solids content and heated after 
concentration for  the t i e s  and a t  tlie temperatures designated in the figure. The dotted 
line represents milk samples which were forewarmed before concentration a t  the tempera- 
tures indicated, then concentrated to 26% solids content but not heated after concentra- 
tion. "None" on the abscissa rcfrrn to control samples which mere forewarmed a t  95O C. 
for 10 minutes before concentration but were not heated after concentration. Heat 
stability refers to the timc ncxrssary to initiate coagulation a t  115O C. (23g0 F.). 

The results of high-temperature-short-time heating of milks of 26 per 
cent solids content and higher upon their heat stability are shown in figure 2. 
Control samples were forewarmed a t  95" C. for 10 minutes or at 120" C. for 
4 minutes ancl were not heated after concentration. In  all cases heat sta- 
bility was improved by heating the concentrate. 

The data of figures 1 and 2 were obtained by using a forewarming tem- 
perature of 95" C. for 10 minutes or above before concentration of the milks. 
The effect of using a low forewarming temperature is shown in fignre 3. 
Heating the concentrate markedly increased its heat stability when the raw 
milk had previously been forewarmed to either 65" C, or 95" C. 

The effect of heating concentrated skim milk differed from that of heat- 
ing concentrated whole milk. Data which are typical of the results obtained 
on three different batches of milk are plotted in figure 4. Heating skim milk 
of 18.5 per cent solids content in the range of 135" to 145" C. caused a lessen- 
ing of heat stability. 



FIG. 2. The effect of high-temperature short-time heating of thrce milks before and 
after concentration upon their 11mt stabilities. The designation ''95°-10''' refrrs to the 
conventional I~ot~vell method of forewarming; all other temperatures mere attainrd in  the 
special high temperature equipment. All temperatures on the figures are in degrees Centi- 
grade. The first temperature-time figures on each curve indicate the treatment the milk 
received brforc conecntr:~tion; t l ~ r  second set of figures gives the treatment after concen- 
tration. The dottcil liues represent control samples fo re \~ar~ncd  before conrentmtion only. 

30 3 4  

High-temperature-short-tiine Iieatiag of concentrated illillis increased 
their heat stabilities. The heat stabilities of the same concentratetl inilks 
mere changed but little by snbjectil~g tliem to heating eclnivalent to the con- 
~entional heat treatment of 95" C. for 10 minutes. The optimum forexvarm- 

M I L K  B M I L K  C 
J U N E  22. 1942 JULY 6. 1942 

3 0  3 4  3 0  3 4  

TEMPERATURE OF H E A T I N G  CONCENTRATE 

TOTAL SOLlCS [ P E R C E N T )  

FIG. 3. Effect of two temperatures of hot~vell forelvarlning before concentration 
upon the brat stability of samples of the same milk heated to different temperatures after 
concentration. The solid lines indicate samples fore~varmed a t  95O C. (203O P.) for 10 
minutes, dottcsd lincs indicate samples forc~t-armed a t  6 6 O  C. (149' F.) for 10 minutes 
before concrntration. The control samples were not heated after concentration. Heat 
stability refers to the time necessary to initiate coagulation a t  115O C. (23g0 F.). Zero 
holding time was used in heating the concentrates. 
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ing conditions for Beltsville Research Center raw milk have been established 
a t  120" C. for 3 to 4 minutes (5) .  Heating the concentrate to 150" C. with 
no holding time was most effective in increasing its heat stability. Maxi- 
mum heat stability was attained by forewarming a t  120" C. for 4 minutes 
before concentration and by heating a t  150" C. with no holding time after 
concentration. 

When there was no holding period during heating of the concentrate, its 
heat stability increased a t  a relatively slow but continuons rate until a maxi- 
mum was reached just before coagulation was initiated. Therefore, increas- 
ing the heat stability by heating the concentrate without any holding time 
or with one of only a very brief period is indicated by the curves. However, 

.F.- 
%.-NONE 1 2 0  1 3 0  1 4 0  1 5 0  1 6 0  

248 2 6 6  284 3 0 2  320 
TEMPERATURE OF HEATING CONCENTRATE 

FIG. 4. The effect upon heat stability of heating whole and skim samples of the same 
milk at 95O C. (203" F.) for 10 minutes and their concentrates to the designated tempera- 
tures for zero holding time. Heat stability refers to the time necessary t o  initiate coagula- 
tion at 115O C. (23g0 F.) . 
by using a holding period, it was not necessary, within the limits shown by 
the curves in figure 1, to heat to as high a temperature to obtain the same 
heat stability as i t  was without a holding period. 

Many differences in the heat stability of the finished evaporated milk may 
be obtained through the use ofedifferent combinations of times and tempera- 
tures of heating used before and after concentration. While 120" C . 4 ,  
150" C.--0" produced maxinium stability on Beltsville milk, lower stabilities 
were obtained by lowering the forewarming temperature to 95" C. or below. 
Figure 3 shows the range of stability which was obtained when the raw milk 
was forewarmed a t  65' C. and 95" C. 

Changes in body and in other characteristics of evaporated milk in 
storage accompany changes in heat stability. Maximum heat stability may 
not be desirable. A heat treatment should not be selected because it gives 
maximum heat stability, but because i t  gives sufficient heat stability to per- 
mit the product to be sterilized and to give it proper body and a good color. 
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The optimum heat stability range for the production of an evaporated milk 
satisfactory in all respects lies between 22 and 40 minutes. 

Milks which coagulate in a shorter time than 22 minutes a t  115" C. 
(239" F.) ~vill, if processed 18 or 20 minutes a t  this temperature, show an 
excessively h e a ~ y  body while those with a coagulation time greater than 
40 minutes will be too thin. Later reports will be concerned with the body 
ancl storage characteristics of evaporated millis. The subject is mentioned 
here to caution against the production of extremes of heat stability in milks 
which are to be processed. 

The heating of milli after concentration for the purpose of regulating its 
heat stability clnring sterilization would give the manufacturer the same con- 
trol over the body of his product as he now has through the addition of 
stabilizing salts. Test runs with added salts are no~v used to indicate the 
quantity of salt required to obtain a certain bocly. Test rnns of the concen- 
trate ~vould liliewise indicate the heating n-hie11 the batch ~~ou lc l  require to 
produce a specified body. 

The question may u,ell be raised as to what effect a temperature above 
140" C., eren with 110 llolding time, may hme on milk of high solids concen- 
tration. The color of experimental sainples was darliened but not to an 
excessive extent ant1 there was a slight intensification i11 the cooked flavor. 
Milks of insufficient protein stability, ~vhen preheated to too high a tempera- 
ture, developed a partial, but hard and flaky coagulum. These flakes of 
denatured casein were sometiilies not apparent in the evaporated milk until 
they slo~vly forinecl a sediment 011 the bottoin of the cans during storage. 

Since some of the conditions used to heat the concentrated milk sainples 
approach those ~vhich could be expected to prodnce sterility, the possibility 
thus arises of using high temperature heating of the (.oncentrated milk not 
oi~ly to increase its heat stability, but also as an aicl in the sterilizing process. 
Of several doze11 calls of milk froin 6 different batches coolied a t  115" C. for 
5,10 anil 18 minutes, only one of the 5-minute cans showecl spoilage after six 
months storage at 30' C. Care was talien in filling ancl sealing the cans to 
avoid undue conta~iiination but no equipment vas  sterilized. Samples of 
milk heated as a concentrate anrl processecl in cans at 115' C. for 5 to 10 
minntes hat1 less color and coolred f l a ~ ~ o r  than inillr treated by the usual 
methods. Much work must still be done on this phase of the problem before 
it can be tried on a com~nercial scale. Flavor, color, bocly ancl bacteriologi- 
cal stn(1ies must bc made with samples snhjected to ilifferent processes. 

SUMMARY 

1. High-temperature-short-time heating of concentrated milli increased 
its heat stability to a maximum and then decreased it. With no holding 
time the heat stability iiicreaseil with rise in temperature up  to the point of 
initial coagulation. Factors which controller1 the attainment of maximum 



heat stability were the time and temperature of fore~rarminp the raw and of 
heating the concentrated milk and tlie solids content of the concentrate. The 
greatest heat stability was obtained when the raw inilk was heated a t  120" C. 
(248" F.) for  4 minutes and the concentrate to 1.50" C. (302" F.) with no 
holcling period. 

2. Great differences in  heat, stability resultecl from changes in the time 
and temperature of forewarming. Samples of raw milk were forewarmed 
at  temperatures of 65" C. (149" F.) to 120' C. (248" F.) and held from zero 
to 10 minutes. After concentration these sanlples 71-ere heated to tempera- 
tnres of 95" C. (203' F . )  to 150" C. (302" F.)  and held from zero to 20 
minutes. 

3. The most desirable heat treatment is not always the one that  gives maxi- 
inum stability, since the effect of the heat treatillent on the body and color 
of the milk being processed must also be considered. Heating of the milk 
after concentration permits a close control of the boclg of the sterilized prod- 
nct without the use of stabilizing salts. 

4. High-temperature-short-time heating the concentrated milk to attain 
the desired heat st@ility offers the possibility of modifying the commercial 
sterilizing methods by reducing the lengtli of the conventional "cooking" 
period in the can. This TI-onld, of course, require tlie use of previously 
sterilized cans and a highly sanitary technic. Thus an evaporated milk of 
superior color and flaror coi~ltl be produced. 
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STUDIES ON KETOSIS I N  DAIRY CATTLE. V. THE DEVELOP- 
MENT O F  KETOSIS1 

J .  C .  SHAW 

Department of Dairy Industry, Storrs Agriet~ltural Experiment Station, Storrs, Connecticut 

I n  seeking for the cause of ketosis in cattle it is of considerable impor- 
tance to know a t  what period in the lactation cycle the condition begins to 
develop. Boddie (1) states that the predominance of clinical cases of ketosis 
occurs during the first few months following parturition. Duncan, Huff- 
man, and Tobin (2) observed that ketosis is most noticeable from two to six 
weeks following parturition. Studies on normal cows a t  this station (4) 
failed to show any relationship between the lactation cycle and either the 
blood or urinary acetone bodies. Godden and Allcroft (3), on the other 
hand, observed a decrease in blood glucose in the first week following partu- 
rition in cows presumed to be normal. 

Several reviews on ketosis in the ruminant have appeared in the litera- 
ture. A particularly concise review of the fundamental aspects of ketosis 
was recently published by Roepke (5) .  

This paper reports a study of the onset of ketosis in cattle in which par- 
ticular attention was given to the periods immediately preceding and follow- 
ing the development of this condition. 

EXPERIMENTAL 

A herd of high producing Holstein cattle, in which the incidence of 
ketosis had been high for a period of several years, was selected for study. 

Blood glucose and acetone bodies (expressed as acetone) were determined 
a t  short intervals, prior to and following parturition, on a number of cows, 
several of which developed ketosis. Glucose tolerance and glycogen storage 
tests were also made. The methods used for blood glucose and acetone 
bodies and for the arteriovenons studies were described in previous publi- 
cations (7, 8). 

Sixteen cows in the herd calved during the period of this study; 12 of 
them developed some degree of ketosis. Of these, five did not show any 
symptoms. Four were somewhat lethargic and had poor appetites for a few 
days. Only three exhibited marked symptoms of ketosis. Two other cows, 
which had developed ketosis before this study was initiated, were also in- 
cluded. First-calf heifers were not included in this study. The observa- 
tions were started in July, 1942, and continued through September of that 
year. The incidence of ketosis in the herd in the months immediately pre- 
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cedilig this study had been equally higli and the severity greater. Jiost of 
the cows calving during that period showed inarlced syinptoms of lretosis and 
were treated by intra~enous glucose injections. Possibly the lessened 
severity of the ketosis during the period of this study mas dne to a snlall 
amount of pasture which was available to the herd during the summer 
months; previous worlr (9 has indicated that pasture grass has an anti- 
Icetogenic effect. 

YLTONt  80DICS 

FIG I THE DCVCLOPMCNT O f  KCTOSIS (COW~JO)  

The blood picttcre during the developnze~~t  of ketosis. The conceiltration 
of blood glucose and acetone bodies during the development of six cases of 
ketosis of varying degrees of severity are presented in figures 1 to 5 .  In all 
cases the developnlent of hypoglycemia and ketonemia began within one to 
three days after parturition and continued for four to ten days before the 
most marked hypoglycemia was observed. 

Probably the inost interesting cases were those of cows 830 and 760 
(figures 1 and 2).  Both animals exhibited marked symptoms of ketosis. 
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However, cow 830 developed ketosis over a period of nine days before ex- 
hibiting any symptoms; whereas cow 760 showed marlred incoordination the 
day following parturition. The appetite and alertness of the latter cow 
appeared quite normal, however, until the fifth day after parturition, when 
the blood glucose had decreased to 12  ing. per cent. Cow 830 showed the 
first symptoms of ketosis nine days after parturition, when the blood glucose 
had decreased to 16 mg. per cent. 

Although the energy intake during the first few weeks following calving 
was maintained a t  a level sufficient for their maintenance and milk produc- 
tion, both cows exhibited hypoglycemia and ketonemia for about six weeks 
and became quite emaciated. 

i l C 3  TnK DLVCLOPMENT O f  KETOSIS (COW ( Y O )  

The nlarlred incoordination of cow 760 on the day following parturition 
appears to have been due to the rapidity of the decrease in blood glucose; the 
absolute level was 31.4 mg. per cent and the acetone bodies had increased to 

'only 8.0 mg. per cent. Possibly the slower decrease i11 blood glucose explains 
~vhy  cow 830 did not exhibit symptoms of ketosis until nine days after 
parturition. 

Examples of the clevelopment of ketosis with little or no apparent symp- 
toins are shown in figures 3, 4 and 5. Under ordinary circumstances these 
cases 75-onld not have been recognized as ketosis. 

Of the five second-calf heifers included in the study only two developed 
ketosis and these cases were very mild (fig. 5 ) .  All but one of the older cows 
developed ketosis, and the degree of hypoglycemia and ketonemia was more 
marked. 
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There was a close reciprocal relation between the glucose and acetone 
bodies of the blood during the development of ketosis and during the subse- 
quent periods of recovery. This relationship was not apparent, however, 

FIC 4 THL OLVLLODMLNT C+ KCTO385 WlTHOUT SYMPTOMS ( ~ 0 ~ 6 3 2 )  

COW 945  I COW 935 

I NO SYMPTOMS 

PARTURITION 

FIG 5 THE DEVELOPMENT OF YET0515 

before parturition, although the blood glucose frequently dropped consider- 
ably below 40 mg. per cent, as will be noted in figures 1 and 3. The data 
presented in figure 6 show that the blood glucose also decreased in normal 
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c o ~ ~ s  prior to parturition, so that this phenomenon is not necessarily associ- 
ated with the development of ketosis. 

Glycogen storage. The liver glycogen content was estimated indirectly 
by noting the increase in blood glucose following the intravenous injection 

- 
lo-  

8 - 
' O o ~b i o  i o  40 jo 60 j o  60 do 160 ~ i o  130 

8 MINUTLS AFTER ADRENALIN INJECTION (1-1000) 
3 

d 70 - 

n "- 
61 

50- 

DAYS PRIOR TO PARTURITION - 1 -  DALS AFTER PAQTURlTloN 

FIG 6 BLOOD GLUCOSE AND GLYCOGEN STORAGE STUDIES ON NORMAL COWS 

of 0.5 cc. of adrenalin (1-1000). Such tests were conducted on cows prior 
to and following the onset of ketosis. For purposes of comparison, similar 
tests were conducted on cows which were apparently normal. Following the 
injection of adrenalin, blood glucose was determined a t  short intervals for , 
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periods of froin 45 to 120 minutes. I n  the presentation of the data these 
values are presentecl grapl~ically and will be referred to as glucose carves. 

The results of such tests made on cows with lretosis are shown in figures 
2, 3 and 4, and on norinal co~vs in fignre 6. Unfortunately the glucose curve 
on cow 760 was obtained after glucose therapy liacl been resorted to and some 
degree of recovery had talien place. A markecl deficiency of glycogen was 
indicated, however. 

A glycogen test was inade on cow 849 (figure 3) a day after the inost 
inarked hypoglycemia was observed and again a few days later after partial 
recovery had taken place. The glucose cnrves clearly indicate a positive 
relationship between the glycogen reserve and the degree of ketosis. 

The glucose curves on cov7 682 (figure 4) are of particular interest as 
they were obtained both prior to and follo~~-ing the onset of ketosis. The 
degree of ketosis was indicated by the level of blood glucose. The presence 
of excess urinary acetone bodies n7as established by the qualitative sodium 
nitroprnsside test. When coinparecl with the curves for normal cows, shown 
in figure 6, the tests indicate that the glycogen reserve was soine~vhat below 
normal six days before parturition. There was no appreciable increase in 
blood glucose follo~ving the injection of adrenalin one day prior to and one 
day follou,ing parturition althongh the glucose appearecl to be normal. The 
glucose curve obtained on the eighth day following parturition, when the 
glucose level was 17.0 mp. per cent, indicates a inarlred deficiency of reserve 
glycogen a t  that time. 

Utili;atiolz o f  glucose b y  COIL'S with ketosis. The three cows 830, 760 and 
849 maintained a high lerel of energy intake but exhibited hypoglycemia and 
ketonemia for about six ~veeks and lost flesh very rapidly. Cow 760 received 
approximately 27.5 pouncls of digestible nutrients daily for two weeks before 
and one week following parturition after which the feed was increased. 
Prior to this the energy intake was even greater. Maintenance requirements 
before parturition were 10.5 pounds (Haecker standard). The requirements 
for maintenance and milk production was less than 27.5 pounds for the first 
six days following parturition. On the seventh clay the total requirements 
were 27.97 pounds. The other cows in the herd which developed ketosis were 
fed similarly. A mixed grass and alfalfa hay was fed in addition to beet 
pulp, hominy, oats, bran, linseed oil meal and molasses. 

A few experinlents mere conducted to ascertain whether or not glucose 
was nletabolized as rapidly in these cows as in normal cows. Glncose was 
injected intravenously a t  the rate of 20 gm. per hundred pounds of body 
weight. The rate a t  which the glucose was removed was determined by 
drawing blood samples a t  20-minnte intervals for glucose analysis following 
the injection of the glncose. 

Glucose tolerance curves were conducted in this manner on cows 830 and 
760 and also on a normal cow. Both 830 ancl 760 exhibited inarked hypo- 
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glycemia and lretonemia. Neither animal hacl received glncose therapy 
before these experiments. The results are presented graphically in figure 7. 
The curves shorn that glncose was reinored froin the blood of the co~vs with 
ketosis fully as rapidly as from that of the norinal con-. The glllncose values 
of 830 and 760 did not decrease quite to tlie previons low levels, indicating 
some storage of glycogen and an enhanced ability to maintain the blood 
glncose level. 

Uti l i za t io~t  o f  gl~rcose b y  the m a m m a r y  gland o f  the  cow with ketosis. 
Deterniinations were made of glucose utilization by the mammary glands 
of cows with ketosis. Arterial bloods were obtained froin the internal iliac 
by rectal puncture, as in previous experiments, and venous bloods were 
obtained from the subcutaneons abdominal veins. In  addition to the nine 

evperiinerlts on cows exhibiting lretosis, thirteen experiments on norilia1 coxvs 
are also shown in table 1. The norinal values. obtained from co~vs in the 
University herd, represent our best stnclv on nornlal animals because of 
improreinents in our technique of drawing blood sainples and our methocl of 
determining whether the animals TTere unduly disturbed (7) .  

The average glncose utilization by the glands of the normal cows, with 
an average arterial level of 45.8 mg. per cent, was 10.2 mg. per cent. The 
average glucose utilization by the glands of the cows with ketosis was 9.9 mg. 
per cent, although the arerage arterial glucose was only 27.4 mg. per cent. 
Such utilization must exert a serere tax on tlie ability of other body tissues 
to obtain sufficient glncose. 

TABLE 1 

Il'lre irtilizatioi~ of glrrcose by the gland of the aoratal cozu as  coelpared to 
that of the co~v ~o i th  ketosis 

- - .- -- - - 

Normal rows 
- -- - 

Arterial Glucosr A-V 1111. 
glucose I utilization differellee 

--- - 
IIL.O.% I Ill.V.% 

41.2 9.4 
48.7 10.0 0.38 
49.8 7.8 1.12 
42.7 9.8 1.22 
45.0 6.7 0.00 
53.0 12.5 1 0.00 
47.6 1n.o 0 . ~ 8  
51.2 10.2 / 0.00 

.- 

Cows with ketosis 

41.4 11 .R 
41.0 12.2 
41.4 12.0 
45.6 9.2 
47.6 11.0 

Ayerage 
45.8 10.2 

-- -- - - ... - 

Arterial 
glucose 

%n. % 
30.0 
311.0 
28.2 
31.8 
29.2 
37.8 
22.0 
21.0 
15.5 

......... 

......... 

......... 

27.3 
.- - -. - 

0.00 
0.53 
0.00 
0.00 
0.00 

0.35 
pp 

Gl~icosct 

*1g. % 

10.7 0.53 
14.3 0.30 

9.5 0.00 
7.3 8.65 

0.00 
10.5 

5.0 
. . . .  
......... 

......... 

9.9 
- 

1.41 
0.00 
...... 
........ 
..... 
....... 

0.66 



MINUTCS AFTER GLUCOSE INJECTION 

FIG 7 GLUCOSE TOLERANCC TEST5 ( 2 0  CM. CLUCOSC 
PCP cw INJECTED INTRAVLNOVSLV) 

T h e  effect of ketosis upon nzilk prod~tc t ion .  Studies on Betosis in the 
field are ordinarily limited to cases of considerable severity in which the 
animals usually exhibit poor appetite and a niarlred fall in milk production. 
Therefore, it  has been difficult to determine mhetlier the decline in milk pro- 
clnction preceded or followed the loss of appetite and the resulting decrease 
in food intalre. 

I 

rn 
r) 

0 m- 
9 

,COW LLTHAQGC - 25OCM GLUCbSL INTRAVLN 

j ' D Y ; ~ * F T ~ ? P ~ ~ W T I ~ N  s5 

TIG 8 THL LFFLCT OF KCTO515 UWN MILK PRODUCTION ( ~ ~ 8 5 5 )  

It mas the practice in the herd uiicler ohserration to increase the foocl 
intake as rapidly as possible following parturition. Possibly this explains 
why SO many of the animals recovered from lretosis without showing serere 
symptoms and without necessitating glucose therapy. I n  some cases myhere 
glucose was injected in the early stages of ketosis, before the symptonls \\-ere 
rery marked, the animals appeared to recorer and showed no further signs 
or symptoms of lretosis. Frequently such recovery was more apparent than 
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real. A stndy of two such cases is presented graphically in figures 8 and 9. 
Both cows had received glucose intravenously before the beginning of this 
study and I+-ere presumed to have recovered, as the appetite and general 
appearance were quite normal. However, the blood picture shows that the 
hypoglycemia and lretonemia persisted for several weeks. 

The two cows had excellent appetites and were heavily fed during the 
periods of observation. It will be noted that the lllillr production roughly 
paralleled the blood glucose level. The effect was especially marked in cow 
1230 (figure 9),  which exhibited a more severe hypoglycemia. I n  both cases 

milk production appeared to be inhibited from the beginning. Since ketosis 
begins to develop so soon after parturition, i t  is probable that milk secretion 
nsnally is inhibited from the very beginning in those cows which develop 
lietosis. The marlred decrease often noted later probably reflects merely the 
sererity of the condition. It is significant that fairly good production was 
maintained in spite of the hypoglycemia. 

Feeding soluble carbohydrate prior t o  parttwition. It has been suggested 
by Duncan e t  al. (2) and by others that ketosis in the ruminant is due to a 
deficiency in the soluble carbohydrate content of the ration, and the feeding 
of molasses and dextrose prior to parturition has often been resorted to in  
an attempt to prevent the onset of this condition. 

I n  this herd, however, liberal feeding of lnolasses prior to parturition 
appeared to have little beneficial effect. The most severe case of ketosis 
observed in this study was that of cow 760. This animal had received two 
pints of molasses daily for six weeks prior to parturition. Cows 830, 945, 
935, 855 and 1230, all of which developed ketosis, each received one pint of 
lnolasses daily for approximately a month prior to parturition. Cows 682 
and 849, which also developed lretosis, did not receive any molasses. 

DISCUSSION 

The development of ketosis appears to begin with a depletion of the liver 
glycogen reserve, possibly caused by liver damage associated with nutrition 
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prior to parturition. Siiice the liberal feeding of inolasses prior to partu- 
rition failed to prevent ketosis, a soluble carbohydrate deficiency is not 
indicated. 

It is apparent that the hypoglycemia observed following parturition is 
closely associated with the initiation of milk secretion and the demands of 
the mammary gland for blood glucose. Under normal conditions these de- 

, mands are apparently not excessive. With depleted glycogen reserves, the 
sudden increase in the utilization of glucose by the gland mould be expected 
to lower the liver glycogen content still further. 

There is some question whether the increase in reducing substances in the 
blood a t  the time of partnrition is due to an increase in glucose or to the 
resorption of lactose from the mammary gland. If the increase in reducing 
substances represents an actual increase in glucose, it  is not clear whether 
it is due to an increased mobilization, associated with the needs of the mam- 
mary gland, or to excitation associated with parturition. A sudden increase 
in the mobilization of glucose undoubtedly takes place with the initiation of 
milk secretion and probably is a major factor in the development of ketosis. 
This could account for the developlneat of ketosis if the liver glycogen was 
low a t  the time of parturition. Some degree of more or less permanent 
clamage to the liver might acconnt for the failure of many cases to respond 
readily to glucose therapy. The annual recnrrence of severe ketosis in solne 
co~vs following parturition could also be explained on this basis. 

The blood acetone bodies of cows 830 and '760 mere higher on the day of 
parturition t l~ail  a t  any time prior to partnrition, although the apparent 
blood glucose was considerably in excess of norinal. This mould suggest that 
the increase in blood acetone bodies is due to a decrease in the liver glycogen. 
It is probable that the development of ketosis is due to faulty carbohydrate 
metabolism a t  a time when the demands for carbohydrate are greatest and in 
which the inability to maintain a normal lerel of liver glycogen plays a 
major role. 

The glucose tolerance curves and the studies on glucose utilization by the 
mammary gland demonstrate that there is no impairment of the ability of 
the rarious body tissues to utilize glucose. 

While milk production is adversely affected by ketosis, the more marlred 
decrease in production so often noted in the field is probably due primarily 
to a decrease in food intake. By maintaining a high level of food intake, 
the more severe loss in production can be partially avoided. This has been 
accomplished in the herd under observation by getting the cows on full feed 
as rapidly as possible after parturition and by administering glucose a t  the 
earliest signs or syinpto~ns of ketosis. I n  herds where the incidence of 
ketosis is high i t  may be expected that many of the animals will develop 
ketosis without showing any sign or symptoms, and a loss of milk production 
may be expected becanse of failure to reach or maintain the peak of produc- 
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tion during the early part of the lactation cycle. A further adverse effect 
is indicated, a t  least in the inore serere cases, in the escessive loss of veight 
~vhich is often observed. 

I t  is apparent that there is little decrease in the uptake of glucose by the 
lnanllllary gland of cows with lretosis even tliongll the level of blood glucose 
is considerably below normal. It follo~vs that the increased uptake of 
B-hydroxybutyric acid by the glancl of cows with Betosis (6) is not the result 
of a decrease in the oxidation of glucose by the glancl. The significance of 
this fillding was discussect previously (6, 8). 

Tlie feeding regime of the cows in this study clicl not differ nlaterially 
froin that of many other herds with the exceptions that the energy intake 
vas  maintained at a v ( ~ y  hieh le-\,el and thirt very little pasture was arailable 
during the sninmer. 

I n  a contiimatiou of the experiments 011 ketosis, a study is being made 
of the effect of tlie quality ancl quantity of the l - i ~ t i o ~ ~  fed during the dry 
period upon the ability of tlir animal to maintain 1 1 0 ~ 1 1 1 ~ 1  glycogen rche15\-es 
and norinal blood sugar folloni~lg parturition. 

1. Ketosis in co~vs, as measnred by hypoplycemia and ketoneinia, began 
to develop within one to three days after partilrition. Prior to parturition 
there was no ketoneinia and the bloocl glncose rallies did not deviate marlr- 
edly froin that observed in ilormal cows 

2. Glucose determinations following the ilijectioil of adrenalin showed 
that tlie liver glycogen was markedly depleted in cov-s 11-ith lretosis and also 
indicated that the lirer g1~7cogei1 content was l o ~ r  prior to parturition ancl 
the onset of lretosis. 

3. Glucose to1erallc.e tests showed that acldecl glncose Tvas removed froin 
the blood of cows with lretosis fully as rapidly as froin norinal cows. 

4. Arteriovenons studies deinonstrate that the maminary gland coiitillues 
to remove a norinal qnantity of glucose from the blood eren in lnarlrecl hypo- 
glycemia. 

3. Milk production is a d ~ e ~ s e l y  affected in hypoglyce~nia and ketonelnia 
eren 11-hen a normal food illtake is maintained. 

6. The nlaintenaiice of a high energy intalre prior to and follo~ving par- 
turition did not prevent the onset of lretosis. 

Most of the analytical worlr was carried out a t  the Connecticut Agricul- 
tural Experiment Station in Sew Haven, ~vliich is close to the herd on which 
these observations were macle. The author wishes to thank Dr. E. M. Bailey 
for his courtesy in provjding this space. 
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THE RELATIONSHIP OF THE SCORE O F  BUTTER TO THE 
MOLD MYCELIA GRADE" 

JAMES C. BOYD AND J. A. NELSON 

Montana Agricultural Experiment Station, Bozeman, Montana 

INTRODUCTION 

Due to improper care in production, inclnding lack of cooling and storage 
a t  a low temperature, and infrequency of delivery to the butter plant, much 
cream used for buttermalring is contaminated with mold. If fermented 
cream is held a t  a high temperature it is a favorable medium for the develop- 
ment of mold. The grade of creain is not usually determined according to 
inold standards but according to the grade of bntter that can be made from 
it. When cream is not graded some cream of high mold count is sometimes 
mixed or blended with a higher grade of creain containing little or no mold. 
The mixing of the two qualities of cream not only reduces the score of the 
resnlting butter, but increases its mold content as well. If the mold content 
of the lower quality cream is high, the blending of this cream with a higher 
qnality cream may result in bntter that will grade as "unsatisfactory" to 
the mold mycelia grade. I n  order to determine the relationship of the score 
of bntter made under Montana conditions from "daily run" commercial 
churning cream to the ~nolcl inycelia grade, this study mas undertaken. 

PROCEDURE 

One pound samples of regular run  commercial butter were obtained from 
the creameries in all parts of Montana in all the seasons of the year. Some 
of the samples were collected by the State Dairy Division inspectors And 
some were sent in by the plants to the Dairy Industry Department for the 
monthly educational scoring. The butter was graded according to U. S. 
numerical commercial grades by two experienced butter judges because the 
experimental work was done before the alphabetical grades were introduced. 
The mold mycelia counts were made by the method devised by Wildman (3 ) .  

I n  accordance with the method of grouping mold mycelia counts pub- 
lished by the American Butter Institute (1, 2), the following grades were 
assignecl to the bntter: "satisfactory," if i t  contained 30 per cent or less 
molcl mycelia; "fair," if it  contained 31 to 59 per cent; "unsatisfactory," 
from 60 to 80 per cent; and "very unsatisfactory" from 81 to 100 per cent. 

Received for  publication May 10, 1943. 
* Contribution from Montana State College, Agricultural Experiment Station, Paper 

No. 174, Journal Series. 
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Two hundred and eighty salnples of butter mere studied. Two hundred 
and one were those sent j11 by the creameries to the regnlar monthly educa- 
tional scoring contests and 79 samples were collected by the State Dairy 
Division inspectors. The results obtainecl on these samples are given in 
table 1. 

TABLE 1 

T h e  relationship o f  t he  %a.uor scores of the  h i t t e r  t o  tlre i~lold mycelia gradr 
h I 

Score 
of the 
butter 

93 
92 
91 
90 
89 
88 
8 7 

Total 

No. of 
samples 

examined 

Number of samples of butter in each mold mycelia grade 

Satis- I . / Unsatis- I Verv unsat- 
factory r alr 31 to 59 factory isfactory 
0 to 30 60 to 80 

per cent per cent / percent 1 ye:::: 

The scores of the bntter ranged from 93 domiz to 87. All the samples 
scoring 93 and 92 graded "satisfactory" to the inold mycelia grade. Of the 
165 samples scoring 91 anil 90, one hundred and sixty-one (97.6 per cent) 
graded "satisfactory" and only four samples graded "fair." The four 
samples that graded "fair" mere churned from sweet ancl sour cream 
blended together. The vats of cream from which these samples were inade 
had five per cent of low grade sonr cream mixed with 95 per cent of fresh 
sweet cream. All the other sanlples were inade from regnlar colnmercial 
churning cream. Of the 59 samples of 89 score butter, fifty-three (90 per 
cent) graded "satisfactory" to the mold mycelia grade. Sixteen (70 per 
cent) of the 88 score samples graded "satisfactory," five "fair" and two 
"unsatisfactory." Only six samples scoring 87 were studied, four (66 per 
cent) graded "satisfactory" and the other two graded "fair" to the mold 
mycelia grade. 

The results obtained indicate that butter scoring 90 or above is relatively 
free of mold mycelia, provicling it is not made froin a mixture of high grade 
and low grade cream. Beginning with the 89 score butter, the per cent of 
samples grading "satisfactory" to the mold mycelia grade decreased progres- 
sively with the decrease in flavor score. Ninety per cent of the 89 score 
samples, 70 per cent of the 88 score samples and 66 per cent of the 87 score 
samples graded "satisfactory" to the inolcl mycelia grade. 
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SUMMARY AND CONCLUSIONS 

1. Two hundred and eighty Moiltaila coiuillercial butter samples scoring 
from 93 down to 87 were studied. The butter mas graded according to U.S. 
numerical commercial grades by two experienced judges. Each sample of 
butter was examined for nzold mycelia by the Wildinan method and the mold 
nlycelia grades "satisfactory," "fair," "unsatisfactory" and "very nn- 
satisfactory" assigned according to the per cent of positive mold fields 
found. 

2. Butter scoring 90 or above graded "satisfactory" to the mold mycelia 
grade, with the exceptioii of the four samples made from blended cream. 

3. The lower the score of the butter scoring under 90, the higher the per 
cent of samples grading below "satisfactory" to the mold mycelia grade. 
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THE INCIDENCE OF OXIDIZED FLAVOR IN THE MILK 
OF INDIVIDUAL COWS WITHIN ONE HERD* 

W. J. CORBETTt AND P. H. TRACY 

Departmnt of Dairy Husbdry, University of Illinois, Urbana, Illinois 

The rather general occurrence of oxidized flavor in market milk has been 
indicated by the work of Trout (9) as well as that of Roland, Sorenson, and 
Whittaker (7). Guthrie and Brueckner (3) have also reported variations 
in the tendency of milk from individual cows to become oxidized. They 
found no correlation between breed, period of lactation or age of cow and 
development of oxidized flavor. Beck, Whitnah and Martin (1) examined 
1127 samples (60-70 cows) of raw milk held 3 days at  40' F. and found an 
oxidized flavor in 11 per cent of the samples. Oxidized flavor occurred in 
6.1 per cent of the Jersey samples, 7.8 per cent of the Guernsey samples, 15.8 
per cent of the Holstein samples and 19.4 per cent of the Ayrshire samples. 
Hening and Dahlberg (5) observed a greater incidence of oxidized flavor in 
the milk from heifers than from older cows. 

Kende (6) and later Thurston (8) classified all milk into three groups 
depending on its behavior concerning development of an oxidized flavor : 

a. Non-susceptible milk-will not become oxidized either spontaneously 
or upon the addition of metallic salts. 

b. Questionable milk-will develop an oxidized flavor only upon the addi- 
tion of metallic compounds. 

c. Susceptible milk-will become oxidized spontaneously or upon the 
addition of metallic compounds. 

EXPERIMENTAL PROCEDURE 

Samples were collected from noon milkings by transferring the milk from 
well-tinned milking pails into pint glass bottles. As soon as possible (within 
2 hours) the milk was pasteurized in the bottles a t  143" F. for 30 minutes 
and cooled to 40" F. in an ice-water bath. The fresh milk was divided into 
two lots; one lot was kept as a control and to the second lot one part per 
million of copper was added in the form of a one per cent copper sulphate 
solution. Samples were collected once a month from each normal milk cow 
in the University dairy herd from March through July and again in Sep- 
tember. These cows were all subjected to the same feeding schedule and 
housing condition. 

Received for publication May 15, 1943. 
* The data presented in this paper are from a thesis submitted to the Graduate School 

of the University of Illinois in partial fulfillment for Degree of Doctor of Philosophy, 
1942. 

t Resigned January 1, 1942. 
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The milks were judged for flavor by the authors after one and three days' 
storage periods. A rating of zero (0) was given to the sample when i t  was 
free from oxidized flavor, a question mark (? )  when there was a suggestion 
of oxidizecl flavor but not positively identified, and numbers from 1 to 7 
indicate increasing intensity of oxidized flavor. 

EXPERIMENTAL RESULT8 

During the judging of these samples it was observed that different types 
of oxidized flavor appeared in the various samples. I n  copper contami- 
nated samples judged after a 24-hour holding period the flavor most often 
encountered was a metallic-like flavor while the flavor after a three-day 
storage period mas more often a cappy or cardboard-like flavor. This latter 
flavor was generally not so intense as the metallic flavor and not so readily 
detected by some individuals. In  several samples a very disagreeable oily- 
like flavor mas observed. I n  some cases samples were free from oxidized 
flavor after a 24-hour storage period but developed a slight oxidized flavor 
by the third day. When an oxidized flavor developed in a metal-free sample 
a strong off-flavor also developed in the copper contaminated sample. Table 
1 gives a summary of the flavor studies. 

One and forty-eight hundredths (1.48) per cent of the metal-free samples 
had an oxidized flavor r h e n  judged a t  the end of 24 hours' storage and 10.01 
per cent had an oxidizecl flavor when held 3 days. Of the copper contami- 
nated samples 78.5 per cent had an oxidized flavor a t  the end of 24 hours' 
storage and 91.7 per cent after 3 days. Table 2 gives the degree of oxidized 

TABLE 2 

Total and average oridized flavor scores for six monthly observations 

March ...... 
April ...... 
May ......... 
June ........ 
July ......... 
Sept. ......... 
Total ...... 

No. cows 
samples 

were 
taken 
from 

3 days 

No Cu 

2 
6 

* Summation of oxidized flavor scores for the month's observations. 

flavor that developed in the milk samples collected from the University herd 
during the seven-month period. 

It was desired to use a rating system whereby the four flavor scores (no 
copper and 1 ppm. copper at end of one and three days) secured on each 
sample of milk could be combined to pire one value which would serve as an 
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index to the susceptibility to oxidation of each corn's milk. Although it was 
realized that any arbitrary system of grouping the four oxidized flavor scores 
into one value was open to criticism no more accurate procedure could be 
devised. It was also realized that certain limitations would have to be made 
of any statistical apalysis in which these conlposite scores were used. 

It is difficult to determine how much weight to allow for each flavor obser- 
vation of a particular sample of milk. I t  is apparent that metal-free milk 
which develops an oxidized flavor a t  the end of one day is much more unde- 
sirable than milk which only develops an oxidized flavor when catalyzed by 
the addition of copper. It was decided to use the average score of the copper 
contaminated samples held 3 days as unity and then by dividing the average 
scores for the other three observations into this value factors would be ob- 
tained which could be used for weighing the scores. The average scores for 
1- and &day flavor observations were as follows : 

1 day 3 days 
- - 

No Cu 1 ppm. Cu No Cu I ppm. Cu 
Average score 0.0372 2.69 0.289 3.80 
Factor 102.0 1.410 13.15 1.00 

The factors were rounded oat to 100, 1.40. 13.0 and 1.0 respectively. 
To compare the individual cows in the hercl froin the standpoint of the 

susceptibility of the milk to becoine oxidized, the oxidized flavor score of each 
sample of milk with and without copper secnrecl after 1 and 3 days' storage 
was multiplied by the factor for that particular sample. The sum of the 
four values thus obtained represented the total weighted oxidized flavor 
rating of that cow. 

TABLE 3 

0 Kone /  one 
None Slight 

5.1 to 10 / Intermediate 

O.F. rnting 

10.1 to 15 Strong 
15.1 to 100 None 1 Strong 

Over 100 Slight to Strong 
strong 

Degree of oxidized flaror 

I s t rong 
Slight to  Strong 

strong 
Slight to Strong 

strong 

Using this method an oxidized flavor rating of zero (0) indicates that the 
milk is non-susceptible, a rating of 0.1 to 5 indicates a slight oxidized flavor 
had developed only in the copper contaminated millr, a rating of 5.1 to 10 
indicates an intermediate degree of oxidized flavor in the copper contami- 
nated samples, while a rating of 10.1 to 15 indicates a very strong oxidized 

3 days' storage 

A-o Cu 1 1 ppm Cu 

1 day's storage 

No Cu 1 ppm. Cu 
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flavor in the copper contaminated samples. An oxidized flavor (O.F.) 
rating in the range of 15.1 to 100 indicates that an  oxidized flavor had devel- 
oped in the metal-free milk by the third day of storage as well as in the 
copper contaminated samples. Oxidized flavor rating in excess of 100 indi- 
cates that an  oxidized flavor was observed in all four samples. The signifi- 
cance of these O.F. ratings is given in outline form in table 3. 

BREED OF COW AS A FACTOR I N  THE EXTENT OF OXIDIZED FLAVOR DEVELOPMENT 

To determine if the breed of cows was a factor, the O.F. ratings for the 
six months were classified on the basis of breed, using the method previously 
explained. The data are summarized in table 4. From these observations 

TABLE 4 
Breed as a factor i n  the  occurrence of oxidized flavor 

- 

AyrsVre ........................ 60 
Brown Swiss ............ 50 
Guernsey ................... 66 
Jersey ........................... 61 
Holstein ................... 1 289 

I Per rent frequency of ratings in each daas interval 

I Oxidized flavor ratings 

it appears that Ayrshire milk was slightly more resistant to development of 
oxidized flavor, though differences between the breeds in susceptibility of the 
milk to oxidized flavor clevelopment were not significant. These results are 
in disagreement with the work a t  Kansas State College (1) in which i t  was 
found that the Guernsey and Jersey milk were the most resistant to oxidized 
flavor and Holstein and Ayrshire the least resistant. I t  is probable that 
individuality of the cow is more of a factor than is breed. 

STAGE OF LACTATION AS A FACTOR I N  THE INCIDENCE OF OXIDIZED FLAVOR 

I t  is known that the compositioii of cows' millis varies slightly throughout 
the lactation period. For this reason i t  was thought desirable to determine 
if there was any correlation between stage of lactation and the extent of 
oxidized flavor. The data developed from this angle are summarized in 
table 5. The month of lactation was considered as being the two weeks 
preceding and the two weeks following the time the sample was taken. 
Stage of lactation did not appear correlated with the degree of oxidized 
flavor in those samples containing copper (O.F. ratings under 15). There 
was, however, a much greater incidence of oxidized flavor in metal-free milk 
during the early part (first few months) of the lactation periods. This is 
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TABLE 5 

Stage o f  lactation ns n factor in the occ~c~rence  of oridized gat90r 

Frequency of O.F. rating in each elass 

Laetati011 O.F. rating 

Over 
100 

1110. 

0 2 
1 I 47 9 I 4 
2 57 16 I 18 0 
3 54 17 6 0 
4 57 3 13 20 ' 18 2 1 
.i 52 0 16 20 14 1 1 
6 3 7 2 8 16 10 1 0 

, 42 2 18 13 2 0 A 1 40 4 1 5 1 5  0 0 

TABLE 53 

Stage o f  
l n c t a t i o ~ ~  

mo. 

S o .  of 1 ~ r l l l l ~ b l  

K11111l)er of timrs oxidizcd 
flavor occurred in metnl- 

free milk 

After 1 I After 3 da)my 
day's storage storage 

Per cent of samples 
developing oxidized 
flavor in metal-free 

milk 

13 1 o n.oo 
14 20.00 

Average 9.10 
- -- -- - -. 
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probably better shown by table 5a, a rearrangement of the data froin table 5. 
Of the 8 cows whose milk (metal-free) developed an oxidized flavor within a 
24-hour storage period 6 were within the first month and a half of their Iacta- 
tion period. Twenty-one of the 48 cows whose milk (nietal-frce) became 
oxidized within a 3-day holding period were within the first 1; inontlis of 
their lactation period. Only 12.10 per cent of the samples juclped were froin 
cows in this part of their lactation period. In  fact 32.80 per cent of the 
samples (metal-free) from con3 in the first 1; inontlis of the lactation periocl 
developed an oxidizecl flavor within three days, while only 5.83 per cent of 
samples from the remainder of the lactation periods developed the off-flaror. 

AGE OF COW AS A FACTOR IN THE OCCURREXCE OF OSIDIZED FLAVOR 

The data were analyzed to determine whether or not ape was a factor in 
tlie incidence of oxidizecl flaror development. The age of the co~vs was cal- 
culated as of March l ,  1941, and rounded out to the nearest gear. Nonthly 
O.F. ratings mere used in making the correlations. The data are given in 

TABLE 6 

Kelation of age o f  cow t o  occzwrencc of oxidized flaz'or 

Frequency o f  O.F. rating in each class 

Sge  No. o f  O.F. rating 

Over 
100 

yrs. 
2 
3 
4 
5 14 0 
6 16 15 

16 13 
4 I1 9 G 

17 3 5 3 4 
10 6 2 1 2 0 

0 3 4 1 
1 1 0 4 

table 6. Tli~o- and three-year-old coms gave inillr (1 ppin. Cn added) which 
developed a greater degree of oxidized flavor than that from older coms. 
There mas likewise a greater incidence of oxidized flavor in 24-hour-old milk 
(metal-free) from younger cows, 2, 3, and 4 years old than in the case of 
the older cows. This is further sliowii in table 6a. The greatest incidence 
of oxidized flavor developiiient in metal-free inilk held three days was in that 
produced by cows under 5 years of age. The averages are 10.10 per cent 
for the younger cows and 4.27 for tlie covrs 5 years or older. It ~vas  noted 
that in several instances the milk from heifers in the first month or two of 
their lactation period pare a strong oxidizecl flavor at the end of 1 and 3 days 
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TABLE 6a 

Age of 
cow 

Per cent of samples 
developing O.F. 
after tlirec days' 

storage 

No. of 
samples 

holding periods both in the metal-free and copper contaminated samples. 
These results are in agreement with the conclusions of Hening and Dahl- 
berg (5). 

Sumber of times oxidized flavor 
occurred in metal-free 

milk 

After 1 day's After 3 days' 
storage storage 

RELATION OF MILK YIELD TO DEVELOPMENT OF OXIDIZED FLllVOR 

Henderson, Overcast and TVylie (4) suggested that milk produced dnr- 
ing high production periods is more susceptible to the development of oxi- 
dized flavors than that produced dnring periods of lower production. To 
determine if this relationship would hold for the cows in the herd under 
investigation, the weekly mill< yields a t  the time sample for flavor observa- 
tions were taken were correlated with the degree of oxidized flavor develop- 
ment. The data are given in table 7. The data do not indicate any corre- 
lation between weekly milk yields and snsceptibility of the milk to oxidized 
flavor development. 

TABLE 7 

Relation between weekly nzilk yield and extent of oxidized flavor 

Frequency of O.F. ratings in each class 

Weekly milk 
yield 

lbs. 
0-100 
100.01-200 
200.01-300 3 
300.01400 133 1 
400.01-500 45 2 
500.01-600 1'7 2 2 0 
600.01-700 2 0 
;00.01-800 0 0 
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An attempt was also lnade to determine if tlie total amount of milk fa t  
produced is related to the extent of oxidized flavor development. The data 
are summarized in table 8. These data also fail to shorn any correlation 

TABLE 8 

Relation between weekl?~ f a t  production and degree o f  oxidized flacor 

production i snmples 

1 
Week ly  fa t  1 No. o f  

Zbs. 
0-2 
2.01-4 9 
4.01-6 52 
6.01-8 I 100 

Frequency o f  O.F. ratings i n  each class 

O.F. ratings 

between weekly fa t  production and development of oxidized flavor. This 
seemed to be true for the metal-free milk as well as the copper contaminated 
samples. It should be pointed out that the cows in the University herd were 
fed in such a manner to maintain maximum milk yields. I t  is possible, 
therefore, when comparing cows from the standpoint of production and 
extent and incidence of osidized flavor if forced feeding had been intro- 
duced as a variable different results might have been obtained. 

DISCUSSION AND SUI\IMARP 

The occurrence and degree of development of oxidized flavor in the milk 
of individual cows in the University herd was determined during six months 
of the year. A portion of tlie milk sample was kept relatively free from 
metal contamination and a portion was artificially contaminated with one 
part per million of copper. The milks were judged for flavor after 1-day 
and 3-day storage periods. Five hundred and thirty-eight samples were 
collrctecl from 138 cows orer a period of six months (March through .July 
and September). Of the metal-free milk samples, 1.48 ,per cent and 10.01 
per cent had an oxidized flayor after 1- and 3-day holding periods, respec- 
tively. Of the samples to which 1 ppm. copper was added 78.5 per cent and 
91.7 per cent had an oxidized flar-or after 1- and 3-clay storage periods, 
respectively. 

The data were analyzecl to determine the correlation between oxidized 
flavor development and breecl of co~r,  age of animal, period of lactation, milk 
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yield and fat  yield. For purposes of analpis  the four flavor observations on 
each sample of milk mere weighed and combined to give a single composite 
value or oxidized flavor rating. 

There was little difference between the various breeds so far  as occur- 
rence and development of oxidized flaror is concerned, though the ~lyrshire 
breed seemed somewhat less susceptible. 

The stage of lactation appeared the most significant factor regarding the 
occurrence and extent of oxidizecl flavor in lnilk from individual corns. 
There seemed a greater tendency for an oxidized flavor to develop in metal- 
free millr from cows during the first month or two of lactation than during 
the later part of the lactation period. There was no marked correlation be- 
tween degree of oxidation flavor in copper contaminated milk and stage of 
lactation. 

Age of the cow also appeared correlated to the occurrence of oxidized 
flavors. A more intense off-flavor in case of copper contaminated milk and 
a greater frequency in case of the metal-free milk was obserred in the milk 
froin 2- and 3-year-old cows than for the older animals. Apparently there 
can be no adequate explanation for this until we learn why various milks 
behave differently to the developnlent of oxidizecl flavors. 

The milk from first calf heifers in the first month or two of lactation was 
very susceptible to development of oxidized flavor. The metal-free milk was 
especially susceptible. I t  is difficult to adequately explain why age and 
stage of lactation are correlated to derelopinent of oxidized flavor. Several 
possibilities might be mentioned. As an animal comes into 111ilB production 
a great load is placed on the millr secreting glands as shown by inflainmation 
of the udder. I t  is logical to assume that during the first fen. ~veelxs of the 
lactation period that the conditions within the udder are not entirely normal. 
During this period there is a shift from the production of colostrun~ nlilk to 
normal milk. I t  might be possible for the milk fat to be partially ositlized 
when it leaves the udder. On the other hand if we assume that milks vary 
in their susceptibility to oxidation depending on the amount of protective 
substance they contain, it is possible to assume that less of this material is 
present in milk secreted during the first part of the lactation period than in 
the latter part. No proof is available for either of these suggested reasons. 

Yo correlation was observed between milk yielcl and development of oxi- 
dized flavor. Neither was there any correlation bet~veen meekly fat  yield 
and development of oxidized flavor. 

There are several possible esplanations mllich might be advanced to ex- 
plain the variations in susceptibility of milk from individual co~vs to oxidized 
fla~~or.  These are presented as follows : 

1. It is known that when certain anti-oxidant substances (tyrosine, 
hydroquinone, ascorbic acid, cereal grains) are added to milk that the devel- 
opment of the oxidized flavor can be retarded or entirely prevented. It is 
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also Iinowa that inilk can be processed in such a nlamler (high heat treat- 
ment, addition of hydrolytic enzymes) that antioxidant materials are liber- 
ated in the milk which retard fa t  oxidation. I t  has likewise been observed 
that milk from cows fed green feeds (high in carotene) is more resistant 
to oxidized flavor than cows on dry feed. It is possible, therefore, that milk 
as it is secreted from the cow might normally contain materials similar in 
nature to the ones mentioned above which have the power to retard the 
development of oxidized flavor. The susceptibility of the milk to oxidized 
flavor in turn would be related to the amount of protective material present. 

2. It is commonly recognized that in order to prevent deterioration of 
animal fats that they must be purified as soon as possible after slaughtering. 
For example, lard rendered soon after butchering, and butterfat stored in 
the form of pure fat  (ghee), have better keeping quality than fats allo~ved 
to remain in contact with the non-fatty material with ~ ~ h i c h  they are asso- 
ciated in nature. Since milk fat  is rather easily oxidized i t  is possible that 
milk contains catalytic material which favors fa t  oxidation. It is reasonable 
to assume that if such a substance is secreted in the milk that the amount 
might vary, cansing some milks to develop an oxidized flavor more reaclily 
than others. 

3. Some milks are k n o m  to become oxidized within 24 hours after milk- 
ing even though handled in such a manner as to prevent metal contamination 
or exposure to sunlight ~ ~ h i c h  might suggest that the milk fa t  is partly oxi- 
dized a t  the time i t  is secreted. No one has reported detecting an oxidized 
flavor in milk immediately after it was drawn from the cow's udder. How- 
ever, this would not preclude the possibility that the milk fat  has passed part 
way through its oxidation induction period at the time of milking and needed 
only a few additional hours of holding for the oxidized flavor to be evident. 

4. Corbett and Tracy (2) have shown that homogenization and agitation 
retard clerelopment of oxidized flavor by enclosing the fat  globule in a new 
protective casein type membrane. It seems possible that milks might vary 
in the type, amount and composition of the membrane which surrounds the 
fat globule. In such cases the protective action of this membrane might 
vary for the same reasons which would explain why millrs vary in their re- 
sistance to development of oxidized flavor. 

I t  should be pointed out that there is very little proof to support any of 
the above suggested theories. A more authentic explanation will have to 
be delayed until further facts can be secured regarding the physiological 
factors related to milk secretion, or until more complete information is avail- 
able regarding the minor constituents of milk. 

CONCLUSIONS 

The occurrence and degree of development of oxidized flavor in the milk 
of iiic1i1-iclnal cows in the Vnirersity herd was determined a t  monthly inter- 
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vals (March tliroliph Ju ly  and September). d portion of the milk was kept 
free from metal coiitamination and a portioil contaminated with 1 par t  per 
million of copper. 

The individual cows varied in their s11scepti1)ility to the dcrelopment of 
oxidized flavor. 

The milk from the Al>-rsliire breed appeared sliplitly less susceptible to 
development of oxidized flavor than tlie niill; from the other breeds (Brown 
S\viss, Jersey, Guernsey and Holstein). 

Mill; from cows in the first part of their lactation was more susceptible 
to osiclizecl flavor development tllall that in  t l ~ c  latter par t  of the lactation. 
-llso the mill; from heifers was nincli niore snsceptible to oxidized flavor than 
inillr fro111 older co~vs. Milk froin heifers ill tlie first several inontlis of lacta- 
tion was especially susceptible to oxidized flavor development. 

There appeared to be no correlation between clcrelopinent of oxidized 
flavoi. and weekly mill; or bntterfat yielcl. 
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SWEETENING POWER O F  THE CORN SUGARS I N  ICE CREAM 

ALAN LEIGHTON am OWEN E. WILLIAMS 

Division o f  Dairy Research Laboratories, Bttreaz~ of Dairy Industry, Agricultt~ral 
Research Administration, U. 7.. Department of Agricz~lture 

The purpose of this paper is to present and cliscnss data upon the effec- 
tive sweetness of the corn products, dextrose, enzyme-converted sirup, and 
corn sirup solids, when used with cane sugar in ice cream. The results 
obtained are in accord with the experience reported by many manufacturers, 
in that these products are shown to be more effectively sweet than previously 
published data have indicated. 

There are a number of reasons why published sweetness values may be 
too low. Most of these values have been determined in water solution, and 
therefore may not be directly applicable to ice cream. Manj- of the studies 
concerning effective sweetness were made before the corn sweeteners mere 
the highly purified products that they are today. Furthermore, the stand- 
ards of comparison have not been uniform. 

I n  a recent paper (2) i t  was shown that the s~eetness  of an ice cream 
could be considered as dependent upon the ratio of the sugar to total water 
rather than upon the ratio of the sugar to the total weight of ice cream, as 
has been generally believed. , 

Since this is the case, it  is evident that useful data upon the relative 
sweetness of the corn sugars as compared with cane sugar, when they are 
used in ice cream, can be obtained by a st-i;dy of the amounts of the corn 
sugars that must be used per unit weight of water in ice cream to obtain 
in the frozen product the degree of sweetness equivalent to that produced 
by a definite ratio of cane sugar to water. Since in the use of corn sugars 
in ice cream it is customary to replace only part of the cane sugar, the 
experiments were conducted upon ice creams in which from one-third to 
one-half of the cane sugar was so replaced. 

A study of the literature concerning the relative sweetness of sugars 
indicated that no uniform basis of comparison had been used, and that fre- 
quently figures were given with no statement concerning the basis of com- 
putation. It is the custom to use cane sugar as the standard, giving it 
arbitrarily a sweetness value of either 1 or 100. I n  general, for determining 
the comparative sweetness of the other sugars in terms of cane sugar, three 
methods of comparison are in use. I n  one method the weight of the sugar 
necessary to make a given volume of water solution as sweet as the same 
volume of cane sugar solution of known concentration is determined. In 
another method the weight percentages of the two sugars that give equal 

Received for publication May 15, 1943. 
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sweetness in  ~va tc r  arc coniparecl. A third methocl is to. ascertain the coin- 
paratire ~ v e i ~ h t  of a sugar ncccssary to sweeten a given quantity of water 
to tlie saine degrec as .nil1 a ziven ainount of cane sugar. Of tlie three 
methods, tlie last wo11ld seem to be tlle most satisfactory, as  i t  indicates the 
coml3arative \~~eiglits of sugars that  must be addccl to a given weight of ~r-ater 
to obtain tlle sainc s~~~ee tness .  Tt is certainly tlie inost nseful for  ice cream 
studies, in  ~vl~icli .  as previonsly stated. the ratio of sngar to w t c r  is the t rue 
iileasiire of sweetness. . 

Most of the worl; npon t l ~ c  s~veetness of sugars in  water solution was 
clone wit11 solntions so dilute that  s~veetncss conlcl just be detected. How- 
ever, Dahlberg (1) Irirs shon-11 that the effective s\veetness of sugars increases 
v i t h  concentration, ant1 also that two or Inore sugars in sohition topethcr 
lnay give a greater clffectivc smectness tllan the snni of their sweetening 
values talcen separately. 

llTIiea ice crealil is frozen, the sugar is concentrated into that par t  of the 
water not conr?ertecl to ice. Therefore r e  might, fro111 Dahlberg's experi- 
ence, espcct the corn srlgars to be inore effcct i~~e sweeteners in ice creain 
t l ~ a n  in the mix, due to this concentrating act,ion. 

As a 1)rc~liminary esperiment two vanilla creams of identical composition, 
except that one coiitaincd 15 per cent cane sngar ancl the other 10 per cent 
cane sugar and 5 pcr cent destrose, were conipared for  sweetness. These 
creams were hardened at  0' F., then teinpered to 15' 1". for  serring. Tlie 
coinparative sir-eet~icss then was deteriniiied by a jury of a t  least ten persons. 
as  was done with all ice creains ~i lade during the series of esperiments. 
Comparison indicatetl that  the dextrose-containing ice cream was the sweeter. 
Suinerons checlr rsl)eriments made upon siinilar samples, ancl also upon 
sa~nples  containing 13 per cent cane sugar co~iipared with those containing 
8.66 per cent cane ancl 4.33 per cent corn snyar, confirnied this observation. 
T ~ r o  inethocls were the11 possible for  ascertaining the actual effective sweet- 
ness of the dextrose. The first mas to make u p  a series of inixes containing, 
for instance, 10 parts cane sngar ancl amounts of dextrose sufficient to give 
a n  ice cream as sweet HS one containing 15 parts cane sugar on the a~siimption 
that  the effective sweetness of the dextrose was 100, 110, 120, or 130 on the 
basis of 100 for  cane sngar. These ice creains r ~ ~ o n l d  then be compared for  
sm-eetness ~r-ith a n  ice cream containing 15 parts cane sngar, to see which 
assi i~i~ed value for  tlie dextrose was correct. 

Tlie second method of comparison was to prepare a mix containing, fo r  
exanlple, 15 per cent total sugar, dextrose and cane sngar, then to add 
increasiap amounts of water to varions portions, freeze the mixes ancl cleter- 
mine \~liicli ice crt3am had the same sweetness as the 15 per cent cane sugar 
control. llTith the sugar-water content of this mis lanolr-11, the effective 
s~ireetness of tlle corn sugar cor~l(l easily he calculated. 
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Both methods were used in a large number of experiments where the 
dextrose-cane sugar sweetened ice creams were compared with cane sugar 
sweetened ice cream frozen from mixes of 13 and 15 per cent cane sugar for 
vanilla ice cream and 15 and 18 per cent cane sugar mixes for chocolate ice 
cream. 

The results of both methods applied to chocolate and vanilla ice cream 
indicated that dextrose monohydrate in frozen ice cream in the presence of 
cane sugar is one-fifth again as sweet as cane sugar, i e . ,  it has a sweetness 
value of 120 compared with sucrose as 100. Under these conditions anhy- 
drous dextrose would have a sweetness of 125. 

Similar experiments, wherein the effective sweetness of corn sirup, solids 
and of enzyme-converted corn sirup was measured, gave sweetness values 
of 60 for the corn sirup solids and 75 for the solids (anhydrous) of the 
enzyme-converted corn sirup. 

It should be emphasized that these figures indicate the relative sweetness 
of these corn products compared to cane sugar on a weight basis, that is, by 
comparing the weights of the corn products necessary to sweeten ice creams 
containing a given weight of water with an  arbitrary weight of cane sugar 
used in a similar ice cream containing the same weight of water. The dex- 
trose determinations were made where the material was substituted for one- 
third the usual cane sugar content of the mix ; the corn sirup solids and the 
enzyme-converted corn sirup where they were substituted for half the cane 
sugar. 

Since the corn sirup solids sweetness is 60, and the dextrose hydrate twice 
that, or 120, i t  becomes evident that a mixture of 1 part corn sirup solids 
and two parts dextrose may have the effective sweetness in ice cream of an 
equal weight of sucrose when i t  is substituted in amounts up to one-half 
the sucrose normally used. The effective sweetness of this mixture, in fact, 
was determined experimentally to be 100 under the conditions imposed. 

For  the sweetness of dextrose in ice cream, from experiments apparently 
made upon the mix, Dahlberg assigned the value of 89 ; for enzyme-converted 
corn sirup, 67; and for corn sirup solids, 49. His comparison was made on 
the percentage weight basis, however. If his data are translated to the basis 
employed in the experiments here described, the values become 88, 64 and 
45, respectively. figures markedly lower than appear in these experiments. 
The values recorded here are, however, more nearly what would be expected 
from other data presented by him. He shows all three sugars to be a t  least 
as effectively sweet as cane sugar when mixed with cane sugar in the propor- 
tion of 1 to 2 in a total concentration of a t  least 40 per cent, a sugar conch- 
tration which most certainly would be exceedecl in the unfrozen part of an 
ice cream a t  normal serving temperature. 



1110 ALAN LEIGHTON AND OWEN E. WILLIAMS 

The factors determining the final sweetness of an ice cream are many; 
one experimenter is reported to have a list of well over twenty. The results 
set forth in this paper, obtained nnder a rather narrow range of conditions, 
must not be assumed as applicable to all cases that may occur. On the other 
hand, the conditions of these experiments are sufficiently representative of 
ice cream practice so that it is believed that the values obtained for the sweet- 
ness of the corn sugar will be applicable in most cases. 

I t  may be concluded, then, from these measurements upon frozen ice 
cream, that the corn sugars are markedly more efficient sweeteners in ice 
cream than has been indicated by previous measurements which have been 
made upon water solutions of these sugars. I n  fact dextrose hydrate, with 
a value of 120, is actually sweeter than cane sugar when i t  is used to replace 
one-third of the cane sugar in ice cream. The relative values for enzyme- 
converted corn sirup and corn sirup solids are 75 and 60, respectively. 
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AGITATION AND TEJIPER/ITI'RE O F  CHEESE I\fILIC ,IND T H E  
DEVELOPiilENT O F  RANCID AND USCLEAN 

FLAT'ORS IS CHEDDAR CHEESE 

I. HLYSRA, E. G .  IIOOD, AXD C. A. GIBSON 

Dicision o f  Chemistry, Division of Bacteriology and Dairy Researc11,l Scieilce Setvicc, and 
Division o f  Aai?nnl Il t tsbni~ilr!~, E~pcri?iteatal P a r ~ n s  Service, Department 

o f  Ag~ictil ture,  Ot ta~ca,  Canada 

R question of paramount i~nportance to the checlclar cheese industry is 
how to eliminate the off flarors ~ ~ - h i c h  arc responsible fo r  second and third 
grade cheese and thereby to rctluce ccononlic loss due to these causes. This 
problem may be restated as, what arc  the causative factors of cheese flavor 
defects ancl what remedial measures can be applied to overcome them. I n  
this communication consideration is given to  TI-o specific defects, namely, 
rancid and nnclean flarors in  cl~eclcla~ cl~cesc. 

Rancid flavor refers to a n  unpleasant bntyric acid-like odor cncou~ltered 
a t  all seasons of the year in grading ram milk clieclilar cheese. I t  is gener- 
ally a ilistinct, typical flaror defect readily recognized by a n  esperienced 
grader bnt i t  inay be associated with or partly maslred by othel- off flavors. 
The seriousness of this defect is indicated by the fact tliat slightly rancid 
vhccse are  second grade and rancid cheese third grade according to Canadian 
grading standards. 

Unclean flavors are less clearly defined but are also of coi~~inon occur- 
rence. The grader's rocabnlarp contains such descriptive terms as;  "the 
flavor is nothing great," "not qnite right," "off," "something on it," "not 
quite clcan," "unclea~i." "not clean," "cow's breath," "whey tanlr," "swill 
barrel," "dirty, " and "resembling rancidity." F o r  the sake of unifor~ni ty 
these flavors will be termed slightly unclean, unclean and  very unclean, 
according to the intensity of the defect. The grade on unclean cheese map 
be doubtful first grade, as a rule second grade and occasionally third grade. 

Rancid flavor is quite well known in raw, late lactation and homogenized 
milk, in  ram cream m1c1 in unpasteurized butter. Furthermore, i t  has been 
established that  rancidity is cansecl by the l~ydrolytic decomposition of but- 
terfat through the action of the enzyme ~nillr lipase which is Iinolr-n to be 
present i n  all raTT milk. Eviclencc that  milk lipase is also the callsatire 
agent s f  rancidity in  cheddar cllecse includes the resemblance of rancid 
cheese flaror to tliat li110\~11 in other dairy proclucts, the production of rancid 
cheese from homogenized nlilli or from millr to which lipase preparations 
have been aclded, as well as the negative bacteriological findinps on butyric 
fermentation in cheddar cheese (1, 2). 

Receivcd for  publication May 19, 1943. 
1 Contribution No. 174 (.Journal Series). 
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The successful reproduction of rancid flavor in cheddar cheese by the 
methods just mentioned has yielded some useful preliminary data. HOW- 
ever, in order to obtain further information which might be more directly 
applicable to cheese factory conditions it is necessary to reproduce rancidity 
under conditions simulating those in commercial practice. This has now 
been accomplished. 

It was shown by Krukovslry and Sharp (3) that vigorous agitation of 
milk greatly increased the activity of milk lipase. The effect was pro- 
nounced a t  higher temperatures but only slight a t  lower temperatures. 
Under commercial conditions cheese milk often not well cooled, and morn- 
ing's milking not cooled a t  all, may be subjected to considerable agitation 
a t  the farm, during trucking over rough country roads, and finally, a t  the 
factory when the milk is being run  into the vats and when the mechanical 
agitators are turned on. It appeared logical, therefore, to submit cheese 
milk to vigorous agitation a t  various temperatures experimentally and to 
determine what effect such treatment would have on cheese flavor. The 
cheese made from milk in which lipase was activated in this manner devel- 
oped a characteristic rancid flavor. When lipase action was insufficient to 
produce rancidity unclean flavors resulted. Preliminary phases of these 
findings have been studied and are here reported. 

EXPERIMENTAL 

A11 the experimental work is summarized in table 1 which consists of six 
series. Each vat of cheese was made using 200 pounds of milk from the 
Experimental Farm herd following standard procedure for the manufacture 
of cheddar cheese. The cheese were 10 to 12 pound size. The vat numbers 
are given in the first column. 

The cheese are listed in pairs designated by the same vat number. This 
means that for each pair of vats all the milk mas pooled, the starter added 
and the milk then divided into two vats which were made simultaneously 
keeping the conditions as much the same as possible. I n  this way the result- 
ing cheese were made from milk of identical chemical composition and initial 
bacterial flora. The letter E following the vat number represents the 
experimental vat in which agitation and temperature were varied. The 
letter C following the vat number shows the comparative or control vat in 
which the above variables were maintained constant through each series. 

Both morning's and night's milk designated in the table as M or N were 
used in this study as shown in the second column. 

The third column gives the temperatures to which the milk was cooled 
and a t  which the agitation was carried out. I n  most cases these were iden- 
tical except in the fifth series, as explained in the discussion of that section. 

Column four gives the length of the period of agitation. Agitation was 
carried out in a Cherry Junior churn, Model 2B, in which the revolution of 
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the drnni is rated at  31 rpm. This was performed iiizinediately after the 
pooled milk was divided. When two batches of niilk were churned the 
churn was rinsed between chnrnings. 

The succeeding columns give the flavor scorcs of the cheese at  three suc- 
cessive gradings. The cheese mere stored at 58' F. for two weeks and then 
transferred to a 46' storage for the remainder of the time. Before each 
grading the temperature of the cheese froni the colder storage was raised by 
placing them into the 58' room for two days. 

All the grading was done by a commercial grader of many years experi- 
ence. The nature of the experimental work was unknown to him. This 
assured tuzbiassed grading according to commercial standards. 

DISCUSSION 

Before considering the experimental results in detail several general 
observations should be made. The flavor score on any pair of comparative 
vats such as 1E  and 1C are strictly comparable due to the fact that the cheese 
milk for each pair was identical in chemical composition, initial bacterial 
flora, starter, and the method of manufacture, condition of storage, etc., 
were strictly parallel. Significance can, therefore, be attached to even slight 
differences in the flavor score. On the other hand, when comparing the 
flavor scores of two different cheese such as 1E  and 4E or 1C and 4C, etc., i t  
must be kept in mind that these cheese were made on different days, with 
unavoidable variations in the i~lethod of manufacture, milk, starter, and 
grading period. Significance is, therefore, attached to the general trend 
of the flavor scores in a given series and not so much to a comparison of the 
individual grades. Similarly, a strict comparison cannot be made of the 
flavor scores obtained at  the first, second and third grading and again only 
the general trends are considered significant. Finally, i t  should be kept in 
mind that in commercial practice cheese are graded when 10 to 14 clays old. 
Greatest stress is, therefore, placed on the resnlts of the first grading. With 
these general remarl~s a more detailed disc~~ssion of the data will now be 
given. 

Series I .  These experiments were designed to answer the question, what 
effect has agitation of cheese milk on the flavor score of cheese. i l n  exami- 
nation of the data in the table reveals several important features. When 
uncooled morning's milk mas agitated by churning for 15 minutes, the curd 
at  all stages of manufacture mas definitely rancid and the cheese 1E  was also 
rancid and was scored third grade. As the period of agitation was decreased 
the flavor score on the cheese increased. A relationship is shown between 
rancid and unclean flavors, the latter being a form of the former un- 
recognizable as to its identity. This relation is shown in two ways. The 
cheese l E ,  2E and 3E were rancid, slightly rancid and unclean respectively 
a t  the first grading. This result mas due to a decrease in the time of agita- 
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tion of the cheese milk. Again, cheese 3E, for example, was unclean, slightly 
rancid and rancid a t  three snccessi~e gradings. This may be accounted for 
by the continued action of inill< lipase in the cheese once i t  had been activated 
by the vigorous agitation of cheese millr. For this reason there appears to 
be a definite tendency for the flayor of the cheese to deteriorate and the dif- 
ferences in the flavor score at first gracling are not well maintained. It is 
hardly necessary to point out that the comparative or control cheese renlained 
first grade throughout. 

Series TI & III .  I t  was found that using lower temperatures of agitation 
and milk which had been held over night, as in the second and succeeding 
series of experiments, certain practical difficulties arose. At times a great 
(leal of fat  churned out making strict comparisons impossible. Therefore, a 
5-minute period of agitation had to be adopted. It Tvas realized that by 
cloing so the range of flavor defects under study was limited mainly to the 
nnclean flavor. But since a relationship has been established between the 
nnclean and rancid flavors any information about the former should in large 
part be also applicable to the latter. At  any rate, nothing more could be 
done until some method of circnmrenting the difficulty of fa t  separation was 
found perhaps by adapting a different method of agitation. 

The effect of lowering the temperature of agitation of the cheese milk on 
the flavor score of cheese is brought out by the data in the second and third 
series. The results show that judging by the scores of the first grading the 
flavor of the cheese iinprorecl as the temperature of agitation was lowered. 
Under commercial conclitions both cheese 7E and 10E would have been 
passed as first grade. The ~ni lk  for these cheese mas cooled down to 55" F. 
Milk cooled down to 65" or 75" gave second grade cheese. When the milk 
received no agitation the cheese Irere all first grade regardless of whether 
morning's or night's milk was used or to what temperature the milk had 
been cooled. The figures for the second and third grading of the E cheese 
are less revealing but, as in series I ,  show a gradual deterioration in flavor 
with time. 

Srries IV & T7. The set up of the experinlents in these series is very 
siinilar to that of series 11 and 111. I n  series IV morning's milk for the 
experimental vats was churlled at 75", 65" and 55" and for the control vats 
a t  85" F. I n  series V night's milk was cooled to 'is0, 65"and 45' I?. The 
experimental vats were churned at these temperatures TI-hile the control vats 
were brought up  to 85" F. before churning. The first grading on the E 
cheese showed that in each case (except 16E) they scored higher than their 
mates. Differing somewhat from the results obtained in the previous series 
the relationship between the temperature a t  ~ h i c h  the cheese milk was 
agitated and the flavor score of the cheese Tvas not apparent a t  the first 
grading but showed up clearly at the second grading. The tendency for the 
flavor score to drop with time of ripening n7as also not as definite as before. 
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However, the view that it is worthwhile to cool cheese milk is substantiated 
by the difference between the E and the C cheese. I t  niay be pointed out 
that in cheese 15C and 16C there was some fat  loss but the results have been 
included for the sake of completeness. 

Series VI .  I n  this series of experiments different proportions of morn- 
ing's and night's milk were used as shon-n in the second column in the table, 
simulating the mixing of these two types of mill< at  the cheese factory. 
Morning's milk was 85"-90" F. Night's milk mas cooled to such a tempera- 
ture that when the two were mixed a final temperature of 75" F. would be 
obtained. All the milk was agitated a t  75" F. for 5 minutes except for the 
control rats. All the control vats were first grade so that little importance 
can be attached to the mixing of milks. 

Examining the results of the first grading i t  will be seen from the table 
that cheese 18E had the highest flavor score of the series but gradually 
declined. (Morning's milk for vats 18 mas inadvertently allowed to cool 
to 64" F. but was rewarmed to 85" and the make proceeded with as usual.) 
Cheese 17E maintained its flavor while 19E and 20E actually improved in 
flavor at  the third grading. However, no important conclusion can be 
drawn as to the effect of agitation on mixed morning's and night's milk. 

COMMERCIAL IMPLICATION8 

First of all, let us consider the limitations of the agitation of cheese milk 
by churning. I t  must not be regarded too literally. There may be impor- 
tant differences between our experimental expedient and the agitation of 
cheese milk luider actual cominercial conditions with respect to such factors 
as shearing, shock vibration, aeration, dnratioii of agitation, etc. 

Nevertheless, it has been shown that rigorous agitation of cheese milk 
activates milk lipase which remains active in the cheese causing the develop- 
ment of rancid and unclean flavors. This finding is important from a prac- 
tical point of view as factory cheese milk receives a great deal of agitation 
and rancid and unclean flavors are common. ( I t  should be stated here that 
allorr-ance must be made for other types of unclean flavors due to bacterio- 
logical causes, etc., but we believe that a high proportion of unclean flavors 
under commercial conditions is of the type studied.) 

On the basis of our studies the following recommendation may be made a t  
this stage. Unnecessary agitation of cheese nzilk should be avoided at  the 
farm, in transit, and in the factory previous to setting the vat. 

I t  is also concluded from our work that the temperature at  which cheese 
milk is agitated has an important bearing on the activity of milk lipase and 
consequently on the flavor score of cheese. The lower the temperature a t  
which cheese milk is agitated the less is the cletriniental effect on cheese 
quality. Although our work did not seem to indicate that complete control 
of unclean and rancid flavors could be effected by this means alone, here 
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again it must be remembered that farm and factory practices differ from 
experimental conditions and that the effectiveness of this method of control 
may be greater than is indicated. Some support of this contention may be 
deduced from the worlr of Rr~ll iovsIi~ and Sharp. At  any rate the cooling 
of cheese milk is definitely beneficial. 

From bacteriological considerations the practice has been adopted of 
delivering morning's iliillr uncooled. This provides optinlum conditions for 
the activation of lipase. It now appears that this practice is unsouncl. A 
second recommendation is therefore made tliat all cheese milk shoz~ld be 
cooled. Since agitation and temperature are closely associated in the activa- 
tion of lipase in milk a certain amount pf latitude may be allowed here. 
PlIilB which is not submitted to much agitation, as in the case of patrons 
living close to a cheese factory, would require less cooling than milk which is 
on the truck for several hours. 

The above two recoinmendatioiis if adopted should do much to iinprove 
the flavor quality of cheddar cheese. 

It may be pointed out in this co~inection tliat according to the prevail- 
ing conception of milk qnality the cheese lnilk used in our experimental work 
would ordinarily be considered high quality inillr. It was produced under 
clean surroundings, had a lorn bacterial count, and gave a satisfactory sedi- 
ment test. Yet second and third grade cheese were made from it. Obvi- 
ously, the definition of niillr quality for cheese factories should be broadened 
to include the two factors brought out by this investigation, namely, mini- 
mum agitation and cooling. 

SUMMARY 

1. Rancid and unclean flavors have been produced in cheddar cheese 
experimentally. 

2. Rancid and unclean flavors have been shorn  to be fundamentally 
related. 

3. The activity of milk lipase is considered to be the causative factor in 
the development of rancid and unclean flavors in cheddar cheese. 

4. Vigorous agitation of nncooled cheese milk is consiclered to be the 
method by which milk lipase is activated. 

5. The more prolonged the agitation of cheese inill< the loli-er is the flavor 
score of the resulting cheese. 

6. The lower the temperature a t  which cheese 111illi is agitated the better 
the flavor score of the resulting cheese. 

7. On the whole, it appears that cheese inade from milk in which lipase 
has been activated will cleteriorate in flavor with age. The data, however, 
do not extend much beyond one month's storage. 
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8. Recommendations for improving the quality of cheddar cheese flavor 
have been made and include minimum agitation and cooling of cheese milk. 

9. It is suggested that these redommendations be incorporated into the 
definition of high qnality cheese milk. 

ACKNOWLEDGMENT 

The authors wish to express their indebtedness to Mr. T. J. Hiclrs, Senior 
Dairy Produce Grader, Dairy Products Division, Marketing Service, De- 
partment of Agricnltnre, for his services in grading the experimental cheese. 

REFERENCES 

(1) CASTELL, C. H. Contributions to the Study of Ranciditp in  Canadian Cheddar 
Cheese. I. Butyrie Acid Clostridia in Rancid Cheese. Sci. Agr., 23, No. 2: 
131-134. 1942. 

(2)  CASTELL, C. H., AND IWINE, 0. R. Contributions to the Study of Rancidity in 
Canadian Cheddar Cheese. 11. Growth of Butgric Acid Anaerobes in  Cheddar 
Cheese. Sci. Agr., 23, No. 3: 176-179. 1942. 

(3)  KRUKOVSKY, V. N., AND SHARP, P. F. Effect of Shaking on the Lipolysis of COW'S 
Milk. JOUR. DAIRY SCI., 21, NO. 1 1 :  671-682. 1938. 





CIRCULATION OF T H E  JOURSBL OF DAIRY SCIENCE 

MEMBERS, SUBSCRIBERS, ASSOCIATE SUBSCRIBERS AND STUDENT AFFILIATES 
I N  NORTH AJIERICA 

November 1, 1943 

Yentbers: CASE, OSCAR V., Porterville 
BULXIER, L. C., Bnrean of Food gi Dairy OPELIKA CRE.~NERY, INC.7 Opelika 

Insp., Dept. of Health, Birmingham STATE AGRIC. & MECHANICAL INST., Li- 
BURKE, A. D., Ala. Polytechnic Inst., brary, Normal 

Auburn TRO-FE DAIRY CO., 710 Wa11111t St., 
FRANKLIN, V. D., c/o Health Dept., Bir- Gaclsden 

0------- 

HALVERSON, RALPH, 2307 Brook Nailor ~ ~ ~ ~ ~ i ~ t ~  sttbsoribers: 
Drive, Mountain Brook, Bir~ninglia~il 

BARBER, W. H., Foremost Dairirs Inc., ' 

Slr bscribers : 2906 N. 10th Ave.. Birmin~harn - 
ALABAMA POLYTECHNIC INST., Library, 

Auburn 
ARIZONA 

Jle~nbers : S7tbscriber.s: 
BANKS, A. h., Box 156, Glendale ROWE, CLYDE I?., Univ. of Arizonia, Tuc- 
DAVIS, R. N., College of Agric., Tucson son 
RIDDELL, W. H., Dept. of Dairy Hns- UNIV. OF ARIZONA, Library, Tucson 

bandry, Univ. of Arizona, Tucson 
TAKAMOTO, MASANI, 60-9-D Gila Relo- Associate Subscribers: 

cation Center, Rivers WELCH, D. F., Mission Dairy Inc., P. 0. 
Box 2349, Plioenix 

ARKANSAS 

;IIen~.bcrs : Sztbsoibers: 
CLAYDON, T. J., Dept. of Animal Tnd., ARKANSAS AGRIC. gT MECII. COLLEGE, Li- 

Univ. of Arkansas, Fayetteville l ~ m r y ,  Moi~ticello 
GIFFORD, WARREN, Dept. of Animal Ind., ARI<ANSAS POLYTECHNIC COLLEGE, Li- 

Univ. of Arkansas, Fayetteville brary, Russellville 
J.ICOBSON, C. O., Arkansas State I-Icalth AR~Ans.4s STATE TEACHERS COLLEGE, 

Dept., Little Rock Library, Conmay 
KELLY, PHILIP I., Univ. of Arkansas, UNIV. OF ARKANSAS, General Librarx, 

Dept. of Animal Ind., Fayetteville Fayettevillo 
SHOPTAW, LAVAN, VOC. Agr. Iiistl.., Wal- 

dron 
CALIFORNIA 

3fr?1ibcr.s : CLEMONS, HARPER B., 5425 Brynl~urst 
AHLSTROU, WALTER, 1963 Errelid Are., 

San Mariilo 
ANDERSEN, VIVIAN GRACE, 1317 36th St., 

Sacramento 
BECK, ASHER A., 2660 Neml~all, San 

Francisco 
BECICLEY, MAURICE S., 2148 Alameda 

Court, Sail Jose 
BESEMER, A. M., 1340 St. Charlcs St., 

Alameda 
BROCKMEYER, G. H., 1806 Quito Way, 

La Canada 
CHRISTENSEN, SOREN, 2847 Stoddard St., 

San Bernardino 
I121 

Ave., Los Angeles 
CLOWES, ROSCOE W., R. $2, 322, Stock- 

ton 
COLE, WILFORD C., College of Agriculture, 

T)nviq -- -- 
DANA, ROBERT H., Pleasanton 
DEUEL, 11. J., JR., Univ. of Southern 

Calif., 3551 University Ave., Los An- 
geles 

DAY, JIARCUS, Golden State Co., Ltd., 
1120 Towne Ave., Los Angeles 

ENGLE, B. Q., 6418 California St., San 
Francisco 

F.~SSETT, W. W., 327 E. St., Davis 



1122 JOURNAL OF DAIKP SCIENCE 

FENTON, F. E., Room 3, Ferry Bldg., San 
Francisco 

FOLEY, DAN, P. 0. BOX 1391, Vallejo 
FRANCIS, W. A., P. 0. BOX 157, Loleta 
GINGERICH, R. P., 204 State Bldg., Los 

Angeles 
GORDAN, G. E., 8 Giannini Hall, Univ. of 

California, Berkeley 
GRAY, C. E., 6263 Chabot Road, Oakland 
GREENE, SAM H., c/o Calif. Dairy Coun- 

cil, 216 Pine St., San Francisco 
GRIGSBY, C. O., JR., NTS (RM), Trea- 

sure Island, San Francisco 
H.~UETER, ALVIN A., 3089 Date St., River- 

side 
IIAWKINS, ERVIN, 6601 Santa Xlonica 

Blvd., Los Angeles 
HENDERSON, LLOYD, College Park, Davis 
HIBBERT, C. W., Cllallenge Cream & But- 

ter Assn., 925 29 E. 2nd St., Los An- 
geles 

HINZ, HARLYN, 433 S. Electric Ave., 
Alhambra 

HOLZHAUER, H. li., 14th Replacement 
Bn., A.P.O. #703, c/o Post Master, 
San Francisco 

HUEBSCH, HAROLD, 3615 Jewell. San 
Diego . 

ILG, GEORGE, Calif. Polytechnic School, 
San Luis Obispo 

JACK, E. L., Div. of Dairy Industry, 
Univ. of California. Davis 

KOHLER, ROLAND, 7 6 i  N. Edgemont, Los 
Angeles 

KREHBIEL, LEONARD F., 3720 Hughes 
Ave., Palms 

- 
LAMPERT, L. M., 3441 "I" St., Sacra- 

mento 
LITTLEJOHN, HENRY J., Sego Milk Co., 

Galt 
LUTTROPP, EDWIN H., 321-B Belle Ave., 

Bakersfield 
MEAD, SYLVESTER TV., c/o Agrie. Expt. 

Sta., Davis 
MILNER, F. W., 214 State Blg., Los An- 

geles 
MOORE, FRAXK J., 885 25th Are., Sail 

Francisco 
MORGAN, NORJIAN C., 1822 Valley Blvd., 

Rosemmcl 
M~DGIS,  COURTLAND S., University Farm, 

Davis 
x I S m a r ~ ~ ,  WALTER, 2790 Green St., San 

Francisco 
PEEBLES, DAVID D., C/O Western Con- 

densing Co., 411 Battery St., Sari Fran- 
cisco 

PHILLIPS, CLEMENT A., Ui~iv. of Cnlifor- 
nia, Davis 

RALSTON, NOEL, Animal Hnsh. Dept., 
Univ. of California. Davis 

REGAN, W. M., .kg&. Exper. Station, 
Davis 

RICHARDSON, GEO. .4., University Farm, 
Davis 

ROADHOUSE, C. L., Univ. of California, 
Davis 

ROLEN, WALLACE, Manteca 
SCHEID, M. V., U.S.M.C., 15th Replace- 

ment Bn., c/o Fleet Post Office, San 
Francisco 

SHAMBERGER, DAK, 166 Keltoil Are., Sail 
Carlos 

SHARP, PAUL F., 20 Bellevue Ave., Pied- 
mont 

SJIITH, F. R., Unir. of California, Daris 
SPRAGUE, WM. HERBERT, Route 3, Box 

404E, Visatia 
TARASSUK, N. P., Dairy Industry Dir., 

Univ. of Calif., Davis 
TORGERSEN, H. E., 3870 17th St., San 

Francisco 
TURNBOW, G. D., 1404 Franklin St., Oak- 

land 
VELIQUETTE, ELWOOD, 1020 Grove St., 

San Luis Obispo 
TON LANCE, OSCAR, Borden's Dairy De- 

livery Co., Soledad 
TVAGENAAR, R. O., (39451077), Med. Det. 

Hdqs. Co., 99th Signal Bn., A.P.O. 
#3582, c/o Postmaster, San Francisco 

TTHITNAH, C. H., Camp Station Hospital, 
San Luis Obispo 

WISE, ARTHUR, Danish Creamery Assoc., 
P .  0. Box 1295, Riverdale 

WOOD, W., Box 2337, Terminal Annes, 
I,os Angelrs 

Subscribws: 
AGR. EXT. SFXVICE, Connty of Kern, BOX 

791, Bakersfield 
ALBERTS, 13. L., 0-466716, A.P.O.. 932, 

B Battery, 276th Separate Coast Artil- 
lery Bn. (H-D), c/o Postmaster, San 
Fr&leisco 

ARDEN FARIIS, k c . ,  C/O W. H. Stabler, 
1900 W. Slauson, Los Angeles 

ARDEN FARNS CO., C/O E. G. Roller, 2400 
Wood St.. Oakland 

BUREAU OF'DAIRY SERVICE, State Office 
Bldg., #1, Sacramrnto 

CALIFORNIA MILK PROD. CO., Gustiile 
CALIFORNIA POLPTECIINIC SCHOOL, Li- 

brary, San Luis Ol~ispo 
CALIFORSIA S T ~ T E  LIBRARY, Library 

Courts Bldg., Sacramento 
COUXTY LIVE STOCK ISSPECTOR, 203 -4d111. 

Bldg., Union Stock Pards, Los Ailgeles 
FARJI ADVISOR BRAXCH, Frcsno CO. Free 

Library, Room 20, U.S.P.O. Bldg, 
Fresno 

 FAR^^ .~DVISOR, 524 N. Spring St., 2nd 
floor, Los Angeles 

GADBVT, PAUL, Rt. 3, Box 725 H-1, 
Stoelrton 



CIRCULATION OF THE JOURNAL 1123 

GOLDEN STATE CO., Ltd., 1120 Tolvne 
Ave., Laboratory, Los Angeles 

GOLDEN STATE CO., Ltd., Libmry, 425 
Battery St., San Francisco 

TIAGE'S ICE CREAM & DAIRY PROD., 9th 
Ave. a t  K St., San Diego 

HEALTH DEPT., City Hall Annex, Berke- 
lev  
--J 

KNUDSEN CREAIIERY CO., P.O. BOX 2335, 
Terminal Annex, Los Angeles 

Los ANGELES PUBLIC LIBRARY, 530 Soutll 
Hope St., Los Angeles 

LYONS-MAGNUS INC., 2545 Sixteenth St., 
Att :  J. -4. Street, San Franeiseo 

OSBORNE, LEAIUEL, JR., Federal Bldg., 
Yuba County, Maryville 

OSBUN, EMMETT, hIodel Creamery, 114- 
116 E. State, Redlands 

PARK, P ~ I L I P  R., Iec., Naval Station, 
San Pedro 

PRICE, WESTON A., Banning 
PUBLIC HEALTH DIVISION, Municipal Ref- 

erenee Library, 116 Temple St., Los 
Angeles 

QUALITEE DAIRY PROD. CO., l l t h  & J Sts.. 

TWINING LABS., P. 0. BOX 1472, Fresno, 
16 

VETERINARIAN, NINTH SERVICE COYIIAND, 
Forward Echelon, Presidio of San 
Francisco 

UNIV. OF CALIFORNIA, Library, Berkeley 
UNIVERSITY FARM, Library, Davis 
UNIV. OF SOUTHERN CALIFORNIA, Library, 

University Park, Los Angeles, 7 
WESTERN REGIONAL RESEARCH LAB., 800 

Bucl~ana St., Albany 
WILBUR, PAUL C., Food Machinery Carp., 

P. 0. Box 760, San Jose 

Associate Subscribers: 
ADOHR MILK FARMS, 1801 S. LaCienega 

Blvd., Los Angeles 
CARNATION COMPANY OF CALIF., A. Smain, 

1639 N. Main St., Los Angeles 
JERSEYMAIU MILII PRODUCTS CO., 1040 W. 

Slauson Ave., Los Angeles, 44 
MARCUS, A. G., Crown City Dairy Co., 

1135 E. Colorado St., Pasadena 
RANNEY, K. W., e/o Excelsior Cry. Co., 

926 E. First St., Santa Ana 
San Diego Student Affiliates: 

SAN BERNARDINO COUNTY HEALTH DEFT., 
Court House, San Bernardino JOHNS, R. S., 37047038, Band 14i ,  FA., 

SEYMOUR, L. M., 533 Merrimac St., Oak- A.P.0. 301, c/o Postmaster, Sail Fran- 
land eisco 

SWIFT & CO., Hanford MARRON, JOSEPH A., 775 11th Are., Sau 
Francisco 

Members: Subscribers : 
ALM, VERNE, 2301 S. Sl~eridan Blvd., COLORADO STATE COLLEGE, Library, Ft. 

Denver Collins 
B E ~ C H ,  F. LEONARD, 3521 Milwaukee, JEROIIE, T. P., Jerome Labs., 1320 E. 

Denver Evans Ave., Denver 
DICKEY, HOWARD, Colorado State College, UNIV. OF COLORADO, Medical Library, 

Animal Husb. Dept., F t .  Collins 4200 E. 9th Ave., Denver 
EPP, HENRY, JR., C/O A. S. Best, Route 1, 

Greenland Associate Subscribers : 
FRINK, CLARENCE B., Room 15, Wazee MCCLUSKEY, H. B., Wismell Creamery 

Mkt., Denver, 4 Co., L a  Junta 
GLICK, DUDLEY PETERS, Bact. Dept., SKITT, W. H., State Dairy Commissioner, 

Colorado State College, Ft. Collins 20 State Museum Bldg., Denver 
 ORTE TENS EN, 0. L., 1338 11th St., Denver 
POE, CHARLES F.. State Chemist. Univ. of A't~Ient Affiliates: 

~o lorado ,  ~ o u i d e r  
S-~NDHOUSE, H. A., Ext. Dairyman, Colo- 

rado State College, Ft. Collins 
TESELLE, E. A., 1806 Mid Rd., Stratton 

Park, Colorado Springs 
WILLIAMS, EDWIN B., Colorado State 

College, Ft. Colli~is 

Members: 
ANDERSON, E. O., Connecticut Agric. Col- 

lege, Storrs 
BAILEY, HERBERT, 684 Farmington Ave., 

West IIartford 

BRANDT, ABE, 205 Plum St., F t .  Collins 
COE, JnafEs G., Box 862, Estes Park 
GIBBONS, GENE, Animal Husb. Dept., 

Colorado State College, Ft. Collins 
KONUGRES, GUS, Rocky Mt. Cheese Mfg. 

Co., Trinidad 
SCHRAGER, ALBERT B., 722 Remington, 

Ft. Collins 

'ICUT 

BURNHAM, A. CLAYTOK, JR., 81 N. Main 
St., West Hartford 

CHAPMAN, LEROY M., 293 Vhi te  St., 
Danbury 

DAYIS, MYRON C., R. D. #I, Stafford 
Springs 



1124 JOPRNAL OF DAIRY SCIENCE 

DEWING, ROBERT N., Rt. #O, Winsted Sub.rcribers: 
DIBBLE, L. S., P. 0. Drawer 88, Hartford ANDERSON, WILLIAX E., Eastern States 
DOIVD, LEONARD R., Storrs Farulers Exch., R. D. #2, Rockville 
FERRIGNO, FRANK F., 16 Ifonticello St., CONNECTICUT AGRIC. EXPT. ST.\., Library, 

JVilliamantic 123 Huntington St., Box 1106, New 
GETCHELL, T. P., Trumbull Elec. Mfg. Raren 

Co., Plainville CONNECTICUT STATE COLLEGE, Lihmry, 
GOLD, THEO. S., Cream Hill Farm, West Storrs 

Corn~vall DAIRY 6; FOOD C o ~ n f ~ s s ~ o s ,  Libmrinn, 
GRAP, G. C., University of Connecticut, State Office Bldg., Hartford 

Storrs GARDNER, RALPH H., 208 Seaside hr-e., 
I-IANKINSON, D. . J., Storrs Milford 
J ~ ~ ~ ~ ~ ~ ,  ROBERT E., corm. ~ ~ ~ i ~ .  col-  STATE BUREAU OF LABOR.%TORIES, 1179 

lege, Storrs Main St., Hartford 
LARSON, C. w., ~~~~~t 6; Chapman YALE UNIVERSITY, Library, N e ~ v  Haven 

Dairy Co., Hartford YOUNG, W. B., Ratcliffe Hicks School of 

LAUPATIN, D. L., Saga1 Lou Div., Gen- Agr.j 
era1 Ice Cream Corp., New Haven Associate Subscribers: 

I~ANN, ALBERT I., Dairy Dept., Univef- BROCK-HALL DAIRY CO., 1204 Whitney 
sity of Connecticut, Storrs Ave., Hamden 

BIERRILL, A. R., University of Connecti- 
cut, Storrs Stqrdent Afiliates: 

BIILNE, ALEXANDER C., Box 91, West BARNETT, BERNARD, 142 Crescent Ave., 
Cheshire New Haven 

NEUMANN, H. D., New Haven Dairy Div., BILENKER, EUGENE N., Dept. of Dairy 
General Ice Cream Corp., New Haven Industry, Storrs 

SEREJIET, JOHN S., 990 Witherafield Ave., DAVIS, R:\YYOWD A,, Kappa Sigma 
Hartford House, Storrs 

SHAW, JOSEPH C., Dairy Dept., Univer- ECKER, GEORGE, BOX 846, Storrs 
sity of Connecticut, Storrs FOOTE, ROBERT H., R. D. #2, Gilead 

SHIPLEY, ANGUS M., 47 Hill Crent Ave., FRANZ, WILLIAM, 296 West Lake St., 
Stamford Winsted 

SVEENEY, JOHN J., Dairy 6; Food Comm., KAGAN, JOSEPH, 41 Earle St., Hartford 
State Office Bldg., Hartford L~VINE,  ISAAC, Box 664, Storrs 

WHITE, G. C., Storrs SEELEY, HARRY W., JR., Dept. of Dairy 
WILLJI.\NN, JOSEPH, Derby Industry, Storrs 

SIIANLEY, BUELAFL M., Box 787, Storrs 
TIZIASI, VASCO, Kappa Sigma, Storrs 

DELAWARE 

S~~bscribers  : E.  I. D u P o s ~  Co., INC., Ammonia Dept.., 
ANINAL INDUSTRY DEPT., Univ. of Dela- 13037 DuPont Bldg., Willnington 

ware, Agric. Expt. Sta., Newark 

~ISTRICT OF COLUMBIA 

Hem b ers : ELTIKG, E. C., Office of Espt. Station, 
BABCOCK, C. J.,  3700 Cumberlaad St., U. S. D. A. 

N. W. EVERETT, ROBERTS, Albee Bldg., 1426 G 
BAIN, J. B., 1302 Geranium St. ' St.,  N. W. 
BELL, R. W., 4409 Greenwid1 Parkway FOHRJIAN, I f .  H., Bureau of Dairy Ind., 
BURKEY, L. A., Bureau of Dairy Ind., U. S. D. A. 

U. S. D. A. GAUBLE, J. A., 3100 24th St., N. E. 
CLEMENT, C. E., Bureaii of Dairy Ind., GR.~X,ES, R. R., Bureau of Dairy Ind., 

U. S. D. A. U. S. D. ,4. 
CONE, J. FRANK, Bureau of Dairy Ind., HIBBEX, ROBERT C., Int.  Assn. of Ice 

U. S. D. A. Cream Mfgrs., 1105 Barr  Bldg. 
DAVISON, MAURICE V., 2535 Pmnsylvania HOLM, GEORGE E., Bureau of Dairy Ind., 

Ave. U. S. D. A. 
DAWSON, J. R., Burcall of D ~ i r y  Ind., HOLYAN, CHARLES W., 1731 Eye St., 

U. S. D. A. N. W. 
Dow, NEAL, c/o Southern Dairies, Inc., HOSTETLER, P. H., Dairy and Poultry 

Box 1904 Branch, U. S. D. A. 



CIRCULATION OF THE JOURNAL 1125 

KELLY, ERNEST, Burean of Dairy Ind., ~ I N T E R ~ I E Y E R ,  W. E., Bnreau of Dairy 
U. S. D. A. Ind., U. S. D. A. 

KEXDRICK, J. F., Bureau of Dairy Ind., WORK, S. IT., Office of Foreign Agric. 
U. S. D. A. Relation, U. S. D. A. 

LEFEVRE, P. E., 2535 Peml Ave., N. W. WRIGHT, PHILIP A., Burcau of Dairy In-  
LOCHRY, H. R., Bureau of Dairy Ind., dustry, U. S. D. A. 

U. S. D. A. 
LUSH, R. H., Nat'l  Fertilizer Assn., 616 ,yllbscribers: 

Illvestment Bldg. 
NYSTROJI, A. B., Bureau of Dairy Ind., COORDIN- TOR OF INTER-AMERICAN AF- 

U. S. D. A. FAIRS, Room 6875, Commerce Bldg. 

PARKER, JOSEPH B., Bureau of Dairy SCHOOL~ 

Ind., U. S. D. A. Army Medical Center 

POTTS, ROT C., 210 Maple Avenue LEGATION OF SWITZERLAND, For: Eidg 

REED, O. E., BIIreaU Of Dairy Ind., U. S. Milcll-Anstalt, 2900 Cathedral Ave., - .  K. W. 
U .  A. 

ROGERS. L. A.. 3635 S St. 
SANDERS, GEORGE P., Bureau of Dairy 

Ind., U. S. D. A. 
SHEPHERD, J. B., 6412 9th St., N. W. 
SLACK, R. O., Dairy Div., Food Distribu- 

tion Adm., Dept. of Agrie. 
SWETT, W. W., Burean of Daify Ind., 

U. S. D. A. 
TRIXBLE, CHAS. S., Burean of Dairy Ind., 

Ti. S. D. A. 
WALTER, HOMER E., Bureau of Dairy 

Ind., U. S. D. A. 
WEBB, BYRON H., Bnreaii of Dairy Ind., 

U. S. D. A. 
WHITE, WILLIAM, Bureau of Dairy Ind., 

U. S. D. A. 

LIBRARY OF THE GOVT. PURCHASING Conr- 
~XISSIOX OF THE SOVIET UNION in the 
U. S. A.. 1610 Park Rd.. N. W. 

MACIAS, G. BLANCO, ~ g r i c .  Attache, 
Mexican Embassy 

MOORE,. H. K., Vet. Corps, Office of the 
Snrgcon General, U. S. Army 

NETHERLANDS EMBASSY, 1470 Euclid St., 
N. W., C/O J. Th. Groothoff 

SANITATION SECTION. U. S. PUBLIC 

N. W. 
SCIENTIFIC LIBRARY, U. S. PATENT OFFICE 
U. S. DEPT. OF AGRICULTURE, Library 

Associate Szibscribers: 
WHITTIER, EARLE O., 4310 37th St., N. SV. KREY, CHARLES E., Sonthern Dairies Inc., 
WILSON, H. L., Agric. Marketing admn., 60 M St., N. E. 

U. S. D. -4. 
FLORIDA 

il/e?~i b ers : REEVES. CALVIN B.. 1960 N. Alabama. 
BECKER, R. B., Animal Industry Dept., ~ainesville 

Univ. of Florida, Gainesville SHAW, ALEX G., P. 0. BOX 507, Tampa 
BRO%VN, H~JILIN L., Extension Dairy- s&lyTH, E. R., *Ox #6841 Starke 

man, Gainesville TYISNIESKI, KAROL S., Camp Murphy, 
DIX ARNOLD, P. T., Dept. of Animal I3obestown 

Husbandry, Uuirersity of Florida, 
Gainesville Subscribers : 

FREEMAP;, THEO. R., Dairy Prod. Lab., AGRIC. EXPT. STATION, Animal Industry 
Unir. of Florida, Gainesrille Dept., Gainesville 

GELBMAN, MILTON, Southern Dairies, 60 AGRIC, EXPT. STATION, Library, Gaines- 
N. Stockton St., Jacksonville ville 

F o u ~ s ,  E. L., Dairy Technology, Univ. of DAIRY PROGUCTS LAB., Agrie. Expt. Sta- 
Florida, Gainesville tion, Gainesville 

MARSHALL, SIDNEY P., Dept. of Animal FLORIDA STATE BD. OF HEALTH, Libras?, 
Industry, U~~iversity of Florida, Gaines- Jacksonville 
ville FORE~IOST DAIRIES, INC., Jacksonville 

MATTHEWS, C. B., Dade County Health NIELSEN, A. R., 456 Flamingo Dr., West 
Unit, Room 804, Court House, Miami Palm Beach. 

PARKER, HORATIO N., Engi~~eer  Bldg., NORTHRUP, B. J., 4835 Burlington Arc., 
Main R: Orange Sts., Jackso~~rille St. Petersburg 

SOUTHERN DAIRIES, INC., Jacksonvile 

GEORGIA 

ilfrinbers: COARSEY, RALPH W., Riegeldalc Farm, 
AUTRET, I<. >I., Dairy Dept., Univ. of Trio11 

Georgia, Athens HARRIS, J. J., Pelham 
BENNETT, F. W., Dairy Husban(11.y Dept., HENDERSON, H. B., Univ. of Gcorgia, 

TJnil-. of Georgia, Athens Athens 



1126 JOCRNAL OF DAIRY SCIENCE 

IvEP, BERNARD E., Tri-County IIralth GEORGIA EXPT. STATION, Library, EX- 
Dept., Toccoa perimrnt 

Jfoss, J I~IES R ,  c/o Mrs. Margaret GEORGIA STATE DEPT. OF AGRIC., Chem- 
Moss. Univ. of Georgia. At l io~s  ical Div.. 254th Cauitol Place. At- 

SEILL, 'ICEX '\., 2313 Geli St., Columbus lanta, 3 
POUNDEN, WILLI.AM D., 3319 Whitney RRAFT CHEESE CO., 890 Memorial Drive, 

Are., IIapevillc S. E. Att.: E. E. Lyons, Atlanta 
PI'LLII\I~, RALPH J., Louise Farming Co., UNIV. OF GEORGIA, General Library, . . 

Torcoa Serials Div., Athens 
REESE, CHARLES F., Southern Dairies, VETERINARIAN, HDQS. ~ T H  SERVICE COX- 

Ine.. Atlanta NAND. P.  0. Bldp.. Atlanta - z 

SOUTHWELL, B. L., Ga. Coastal Plain Associate 'Sttbscribers: Expt. Station, Tifton 
WARD, C. A., R. F. D. #3, Athens DODDS, C. L., Lab. Direetor, 2320 Wynn- 
WARREN, F. G., 4th Service Command ton Drive, Columbus 

Lab., Ft. IZcPherson Stttdeitt A.@liates: 
WELLS, BERT H., Coca-Cola Co., P. 0. BRACKETT, EDWIN, Face 

Box 1734, Atlanta CORBETT, CECIL W., Buford 

Sztbscribers: DEI-TART, GARNET H., C/O Dairy Dept., 
University of Georgia, Athens 

SSIICR.\FT-WILI~IN~~N CO.. 601 Trust CO. SERRANO. CLAUDIS L.. C/O Gilbert Hotel. 
of Ga. Bldg., Atlanta ' Athens 

Nevt bera : Szlbscribers : 

ANDFRSOS, G. C., State House, Boiw DAIRYMEN 'S COOP. CRF. UICRY OF BOISE 
F O ~ R T ,  1). L., State Supervisor, Emer- VALLEY, BOX 171, Caldmcll 

~ ~ b ~ , ~  program, 107 state  UNIVERSITY OF I ~ d n o ,  Library, JIosco~v 
IIousc, Boise 

I I k s s r ~ ,  IIEKRY C., Dept. of Dairy IIus- 'fssociate Subscriber.$: 
bandry, Uilivcrsity of Iclal~o, hioscow IDAHO CREIIYERIES, 1301 Bannock, Boise 

TIIFOPIIILUS, D. It., Dept. of Dairy Hus- SORTOX, IIOWARD, C/O Idaho Creameries, 
bandry, University of Idaho, Mosco~v Pocatello 

ILLINOIS 

D E ~ ~ . ~ N C E Y ,  J. R., 420 JfcBridc St., Elgin 
~c ' l c IcRarA~~,  11. A., 24th a t  thc Lake, 

Cl~icago 
.II,ESIXDER, If. II., I20 Old Agr. Bldg., 

Univ. of Illinois, Urbana 
ALTON, ALTIS J.. 1526 S. State St., 

Chicago 
ANDERSON, J. A., Johnson & Johnson, 

4040 W. 65th St., Chicago 
ARSOLD. LLOYD. 1539 E. 57th St.. Chicaeo 

~hicktgo L a n l ,  Chicago 
B \RTES, R. E., Hebron 
BEATY, AnsanEL, 500 Peshtigo Ct., Chi- 

cago 
BELI,,,GEORGE, 4534 N. Blaplewood Ave., 

Chicago 
B O ~ R D ,  F. S., 162 E. Ohio, Cllieago 
BOBER, L. E., 2843 TV. 19th St., Cl~icago 
BROWX, J. C., Amt'rican Bnttrr Inst., 

Room 1404, 110 N. Franklin St., Chi- 
cago 

BRY\ST, 11. W., 134 TV. Maple Ave., 
Stockton 

CARTER, E. B., Mradom-Gold Dairies, 
304 S. 3lain St., Dreatur 

COR~RTT, IT. J., 1724 Ridge Ave., Rock- 
ford 

D I c ~ s o a ,  0. E:., Room 1635, 135 S. La- 
Snlle St., Clueago 

DOTTERRER, W. D., c/o Bonman Dairy 
Co., 14-158 W. Ontario St., Chicago 

EISCNSTFIX, NORNAK, 1963 Prat t  Blvd., 
Chicago 

ELDRED, R. E., A & P Tca Co., Chicago 
Butter \\'arehouse, 3931 S. Leavitt St., 
Chicago 

ELXSLIE, W. P., 2201 State St., Quincy 
EPSTEIN, ALBERT E., 5 S. Wabash, Chi- 

cago 
FARRALL, A. W., c/o Creamery Package 

Jffg. Co., 1243 W. TVasllington St., 
Chicago 

FBDDER\OX. R. E.. 3931 S. Learitt  St.. 
Chicago 

FBIGIIT, E. E., 2521 TV. 48th St., Chieago 
F L ~ I ~ E ,  J. C., Evaporatcd Milk hssoc., 

30i  N. hficliigan A n ,  Chicago 
POTER, MILTOX J., Research Lab., Pet  

hfilk Co.. Grrcnvillc 
Fox. T V I L T A ~ A ~ ~  I<.. Babson Bros. Co.. 2843 

TV. 19th St., ~l i ieago 
FRASER, W. J., Dept. of Dairy Husb., 

1Jrhana - . .. 

FRITZ, JANES C., 22 Monroe St., Elgin 



CIRCULATION OF THE JOURXAL 1127 

G.~BBY, J. L., Glidden Co., 5165 ITT. Ifof- 
f a t  St., Chicago 

GAINES, W. L., Dept. of Dairy Hus- 
bandry, Univ. of Illinois, Urbana 

GALICK, JACK, 1817 S. Eedzie Are., Chi- 
eago 

G ~ s s o x ,  GILBERT G., 904 N. Hart  Blrd., 
Harvard 

HAI,L, SUJCNER A., 211 W. Waeher Drive, 
A & P Tea Co., Chicago 

H-\MAN, R. W., The Wander Co., 361 N. 
Xiehigan Ave., Chicago 

HARJION, E. Jl., 231 IIawtlloril, Glen 
Ellyn 

HARRIMAN, L. A., Armour Research Labs., 
Union Stock Yards, Cl~icago 

HARRIS, J. L., 611 N. Gencsce St., Wan- 
kcgan 

HEINE~IAN, 11. E. O., Milk Plant 3Iollthly, 
327 S. LaSalle St., Chicago 

HEMB, D. M., 3659 Harrison St., Cllieago 
HENISG, J. C., 6619 S. Greenwood Are., 

Apt. 2A, Cllicago 
HEPBURN, N. W., Room 1404, 110 N. 

Franklin St.. Cllicaeo 
HETRICK, J O I I ~  hf., %airy Dept., Unir. 

of Illinois, Urbana 
IIIGLRY, PHILIP I., 2.5 X. Edison Aye., 

Elgin " 
IIos~trssow, W. A,, 103 D a i r ~  Mfrs. 

Bldg., Univ. of Illinois, Urbana 
HUNZIKER. 0. F.. 103 Seventll Are.. La 

Grange 
I I u s s o ~ ~ ,  R. V., Box 572, Danville 
IVY, A. C., Nortllmestcrn Univ. IIed. 

School, 303 E. Chicago Arc.., Cliicago 
JACOBSEN. D. 11.. Illinois l'roducrrs 

~ r e a m ~ r i e s ,  608' S. Dearborn St., 
Chicago 

KAHLRSBERG, ORIIK J.. 670 Forcst .'ire.. 
Glen Ellyn 

I ~ A N E Y ,  E \RL L., Pearl City 
IiZiR?i0PP, I~ARL W., 216 IT. Spring St., 

Wauke~an  - 
I ~ S L E R ,  GALE R., 2235 W. Van Guren 

St., Chicago 
REEFFER. KYLE W.. 1028 C+alena Blrd.. 

Aurora 
RELLER, FLOYD Af., 309 W. Jackson Blrd., 

Cliicago 
REKT, 0. B., 1900, 141 W. Jaclcson, Chi- 

cago 
I<ETCII.~~I, WESLEY J., 4655 Lake P m k  

Avt?nne, Cliicago 
ICNECIITGES, JOFIN, 7149 S. Indiana Arc., 

Cliieago 
K ~ o ~ r n r ,  II. J., llillstadt 
LAUTRRBACII. A. TI.. Afer.. Pure JIilk 

Assn., 605' S. ~ r a h o r n  ~ i . ,  Chicngo 
LITTLE, LAWRENCE, Beatrice Creaincr:- 

Co.,'1526 S. State St., Clueago 
LITTLE, R. E., Sec'y, International Jfillc 

Dealers, 309 W. Jackson Blvd., Cliicago 
Lon, WILLIAM C., C/O Wilson & CO., 4100 

S. .\shland Ave., Chicago 

XADISOX, RCSSELL M., Station Veter- 
inarian, Clianute Field, Rontoul 

MARTIN, MRS. ETHEL A., c/o National 
Dairy Council, 111 N. Canal St., Clii- 
eago 

MAUGHAN, MERRILL O., 1314 Ashland 
Ave., Wilmette 

MCDONALD, TIIOXI.\S, 1171 Highland 
Ave., Oak Park 

MENEFEE, S. G., 501 Old Agric. Bldg., 
Univ. of Illinois, Urbana 

MILLAR, HARVEY C., 345 E. 25th St., 
Quaker Oats Co., Chicago 

MOORE, CLARK M., 53 W. Jackson Blrd., 
Chicago 

NAFIS, LOUIS F., 111 N. Canal St., Chi- 
cago 

NEVENS, W. B., College of Xgric., Urbnna 
NORTH, G. C., Beatrice Creamery Co., 

1526 S. Statc St., Chicago 
ODERKIRK, BURT, Babsoii Farms, Ine., De 

Ea lb  
O'MALLEY, CHARLES, Dry Milk Industry, 

221 N. LaSallc St., Cllicago 
OVERXAN, 0. R., Dairy Dept., Univ of 

Illinois, Urbana 
PARFITT, E. XI., Evaporated Milk Assoc., 

307 N. Michigan Ave., Chieago 
PARKER, MILTON E., C/O Beatrice Cream- 

ery Co., 1326 S. State St., Chicngo 
PARSONS, C. H., Swift 6; Co., Chicago 
I'AKSONS, DONALD W., 2351 W. Wl l~0n  

Are., Cliicago 
P.ksnrtom, A. D., 415 IT. Scott St., Chi- 

cago 
POPI:, DOS~LD B., 320 W. '70th St., C/O 

Borden-Wicland Co., Chieago 
PRESTICE, J. ROCKEFELLER, 33 N. LaSalle 

St., Scc. 2, Chicago 
PROHASKA, J. R., 1529 W. Van Bnren St., 

Cllicngo 
PRUCHA, ~ I ~ R T I N  J., Dept. of Dairy 

Husb., Univers~ty of Illinois, Urbann 
PULITR%BEI<, G. M., Galena 
PUTXAM, GEORGE IfT., I l l 7  Ashl:md Arc., 

Wilmette 
PYENSON, 11-IRRY, Dairy Xlfrs. Bldg., 

Univ. of Illinois, Urbana 
RAZEY. E. W.. 1113 Cornelia Avenue. Chi- 

cago 
RICE, FRAXIC, Libr'n, Evaporated 3lilk 

Assn., 307 N. Michigan Avenue, Chi- 
cago 

RIGGS, L. I<., 500 Peshtigo Ct., Chicago 
I i ~ s n o ~ ,  A. II., Cherry-Bnrrell Corp., 427 

W. Raudolph St., Chicago 
Roa~cn'tux, It. P., C11err-j-Gurrell Corp., 

427 W. Randolph St., Chicago 
ROUNDY, Z. D., 17 McIntosh Ave., Claren- 

don IIills 
RUEIIE, H. A., Room 1404, 110 N. Fmnk- 

lin St., Cliicago 
SCHROEDER, HERXAN C., 7938 Crandon 

Are., Cllicago 



1128 JOURNAL OF D 'AIRY SCIENCE 

SCHUICNECHT. H. E.. 308 W. Washington 
St., Chicagb 

SCOTT, E. C., 11216 Oakley Ave., Morgan 
Park Sta., Chicago 

SIIADWICK, G. W., JR., Beatrice Creamery 
Co., Chicago 

SHERE, LEWIS, Dirersey Corp., 33 TV. 
Jackson Blvd., Chicago 

SHEURIBG, JOHN, 103 Dairy ?iIfgs., 
Urhana 

SIEIIRS, A. E., Krim-KO Co., 4830 S. 
Christians Ave., Chicago 

SYITH, HAROLD W., 754 S. Elm Are., 
Kankakee 

SNOW, C. R., Snow & Palmer Brancl~, 
Beatrice Creamery Co., Bloolllillgton 

STANLEY. JOSEPH. 257 E. Delaware Place. 
~ h i c a k o  

STEBNITZ, V. C., Chicago Dairy & Food 
Labs., 6930 IT. Clmk St., Chicago 

STECKHAHN, CHARLES F., GO8 S. Dear- 
born St., Chicago 

STINE, J. B., Kraft-Cheese Co., 460 E. 
Illinois St.. Chica~o 

SWIFT, H. I,.; ~wift"& Co., Ge11er:il Office 
Lib., U. S. Yards, Chicago 

TRACY, PAUL H., Dept. of Dairy Hns- 
bandry, Univ. of Illinois, Urbann 

TRANnfAL, HENRY, 1000 Grore St., Eran- 
ston 

TURNER, A. WILLARD, 1000 La~vrencc 
Ave., Elgill 

ULVIN. GUS B.. 130 W. Garfield Blrd.. 
chicago 

WAGNER, W. E., 6445 Kimbark, Chicago 
WALT&, CHARLES C., 1243 W. Washing- 

ton Blvd., Chicago 
WEIKER. L. H.. 1326 Albion Ave.. Roeers , - 

Pk. ~ i a . ,  chicago 
WEINREICH, CHARLES F., C/O Cherry- 

Burrell Co., 427 Randolph St., Chicago 
WHITNEP, W. O., 1243 W. Washington 

Blvd., Cliicago 
WREN, D. R., 1205 Sherwin Ave., Chicago 
WRIGHT, J. HAROLD, Research Lab., Pet  

Milk Co., Greenville 
YAPP, W. W., College of bgric., Univ. of 

Illinois, TTrbana 

Sir bscribrrs: 
AXERI~.AB CAN CO., Research Division, 

11th Ave. & St. Charles Rd., Maywood 
ANDERSON, A. E., City Chemist, 18th St. 

& 2nd Are., Moliile 
ANDERSON, E. T., The Sisalkraft Co., 208 

W. Wacker Dr., Chicago 
ARCADY FARMS MILLING CO., Att.: F. A. 

Rech, 500 W. 138th St., Chicago 
ARMOUR & CO., R. E. Pearsall, Union 

Stock Yards, Chicago 
BAKER, F. C., Borden Wieland, 3638 

Broadway, Chicago 
BLACKBURN COLLEGE LIBRARY, Carli~lville 
COMMANDING GENERAL, CHIC.\GO Q. 31. 

DEPOT, 1819 W. Pershing Rcl., Att.: 
Subsistence Res. Lab., Chicago 

COSSOLID\TED PRODUCTS CO., Danville 
CONTINENTIAL CAN CO., Research Dept., 

4645 W. Grand Ave., Chicago 
(IRERAR, JOHN, Library, Cliicago 
CONQUEST, VICTOR, Dir. of Research, Ar- 

mour & Co., Uiiioii Stock Yards, Chi- 
cago 

DEFT. OF HEALTH, Peoria 
DEPOT VETERINARIAN, CHIC.\GO Q: 11. 

DEPOT, 1819 W. Persl~ing Rd., Chicago 
T)IVISION OF FOODS & DAIRIES, Room 520, 

39 S. LaSnlle St., Chicago, 3 
I~IVISION oF SANITARY ENGIN., State 

House, 6th Floor, N. Wing, Springfield 
DROMGOLD, C. TV., 403 Melrose Ave., Cen- 

tralia 
FARNERS CRE.\NRRY CO., 103 x. Robin- 

son St., Blooinington 
FIELD, R. M., Am. Feed Mfrs. Assu., 53 

mT. Jackson Blvd., Cllicago 
GOLDESROD ICE CREAM CO., 3900 S. Miclii- 

gall Ave., Cliicago 
HEALTH DEPT., 2nd Floor, 54 W. Hnh- 

bard St., Chicago 
HOYT. RICHARD M.. 801 K. Linden St., 

~o;nia1 
KAHLENBERG, 0. J., Food Dist. Adm., 

Room 1516, 5 S. Wahash Ave., Chicago 
LIBBY-MCSEILL, 8: LIBBY, General Lab., 

lZlorrisoll 
J loo~ar . \x  MFG. CO., Quiney 
PLAGGE, I. F., 520 Elm St., S., Deerfield 
PUHLE, RUSSELL, 1222 W. Farmell Bve., 

Cl~ieago 
KIETVELD, H.  L., 1243 W. Washington 

Blrd., Chicago 
ROSZELL. J. D. CO.. 102 Oak St.. Peoria 
RUSETO; & CO., 4801 S. West& BIV~.,  

Cl~icago 
SCHAAF, DAN, c/o Hales & Hunter Co., 

166 W. Jackson Blvd., Chicago 
STALEY, A. E. MFG. CO., Att.: Feed 

Dept., Decatur 
STELLA CHEESE CO., 20 N. Jefferson St., 

Section 6, Chicago 
THORNE, JOHN T., C/O the DeLaral Sepa- 

rator Co., 427 W. Randolph St., Chi- 
cago 

TILLEY, W. F., Purchasing Dept., Cream- 
ery Pkg. Mfg. Co., 1243 W. Washing- 
ton Blrd., Chicago 

UNN. OF ILLINOIS, Library, Periodical - .  
Dept., Urbana 

U. S. FOOD & DRUG ADN., 1222 P. 0. 
Bldg., Buren & Canal Sts., Clii- 
cago 

T'ETERIS.LRIAN, HDQS. SIXTH SERVICE 
CONNASD, Civic Opera Bldg., 20 T;. 
Wacker Dr., Chicago 

VICTOE CHEMICAL WORKS, 11th & Aruold 
Sts., Chicago Heights 

17~osrx CORP., Montirello 



CIRCULATION O F  THE JOURNAL 1129 

WELLS, C. B., JR., 717 Hill St., Glen 
. Ellyn 

Associate Subscribers: 
CREDICOTT, E. W., Freeport Dairy Prod. 

Co., Freeport 
INTERNATIONAL DAIRY Co., 1910 Ashland 

Ave., Chicago 

Members: 
ANDERSEN, JACK, Nt. Verno11 
ANDERSEN, ROBERT H., hlt. Vernon 
BLOSSER, T. H., U. S. Army Hdq. Co., 

Reception Center, Ft. Benjamin Har- 
rison 

BRATTON, R. W., R. R. #2, C/O W. V. 
Bratton, Crawfordsville 

BROWN, ROPER H., Editor, 1142 N. Me- 
ridian St., Room 302, Indianapolis 

BRYAN, KENNETH V., Smith Hall, Pur- 
due Univ., Lafayette 

BURWELL, FREDERICK A., 1820 Rays Ave., 
Elkhart 

CHUMLEA, L. W., Associated Labs., 810 
N. Meridian St., Lebanon 

CROWL, BLAINE, R. R. #2, Hamilton 
ELLIKER, PAUL R., Dept. of Dairy Husb., 

Purdue Univ., W. Lafayette 
EPPLE, WILLIAM F., Smith Hall, Purdue 

Univ., W. Lafayette 
ERB, R. E., Dept. of Dairy Husb., Pur- 

due Univ., Lafayette 
FAHL. JOSEPH R.. 5103 Winthrop Ave., 

~ n d i a n a ~ o ~ i s  ' 

FREENAN, W. R., Sec'y, Indiana Milk & 
Crcam Improvement Assn., 419 Bd. of 
Trade Bldg., Indianapolis 

FREESE. KARL. JR.. 438 E. Van Buren. , , 
Nappauee 

GAL EX.^, M. L., R. R. #1, Lafayette 
GINGRICH, WAYNE, 1804 Perrine St., La- 

fayette' 
GREGORY, H. E., Purdue University, La- 

fayette 
HADLEY, C. C., 702 Fletcher Trust Bldg., 

Indianapolis, 4 
HARVEY. JOHN E., JR., 716 E. Woodside 

St., south w end' ' 

HEDGES, BYRON D., 319 Walnut St., 
Terre Haute 

HILTON, J. H., Dept. of Dairy Husb., 
Pnrdue Univ.. Lafavette 

HORRALL, B. E:, ~ e ~ t .  of Dairy Husb., 
Purdue Univ., Lafayette 

IDDINGS, HARRY G., 6008 E. 6th Place, 
Gary ' 

JOHNSON, BRUCE C., C/O Mrs. C. E. John- 
son, Box 163, Fo\vler 

KUEBLER. JUSTA. 5203 Julian Ave., In-  
dianapblis ' 

LINSCOW, VERNE, Furnas Ice Cream Co., 
South Bend 

LYONS, THEODORE A., New Haven Dairy, 
New Haven 

SANG, P. D., Goldenrod Ice Cream Co., 
3800 S. Michigan Ave., Chieago 

Student Afiliates: 
CHAPIN, RICHARD S., Tampico Creamery, 

Tampieo 
GAYDOS, ANDREW B., 202 W. Oak, Benld 
GOODENOUGH, ARTHUR, 523 Lincoln Way, 

W., Morrison 
N A 

MILLER, NORMAN J., Mead Johnson & 
Co., Evansville 

MOSELEY, W. K., 4902 E. Nev Pork St., 
Indianapolis 

E'ELSON, ROY W., Billings General Hos- 
pital, Ft. Benjamin Harrison 

O ~ E R ~ ~ A N ,  ORTON, Rohr Apts., Union City 
PRICKETT, P. S., Mead Johnson & Co., 

Evansville 
RISCH, LAWRENCE N., Tip Top Creamery 

Co., Vineennes 
SCHARF, IRVIN C., Plirity Maid Prod. Co., 

New Albany 
SCHLEGEL, JOHN M., 521 N. Dequinay 

St., Indianapolis, 1 
SHOOIC, L. C., 5140 Ralston Bvc., Indian- 

apolis 
STOUT, JOSEPH L., 415 Sorth St., La- 

fayctte 
SVIIRE, F. H., Columbus 
TRIMBLE, J. M., Lebanon 
TRUE. N. F., Mead Johnson S; Co., Evans- 

\V.\SHBURN, R. G., Billings General Hos- 
pital, Ft. Benj. Harrison 

WAUGH, ROBERT K., Dairy Dept., Purdue 
TTniv.. W. Lafavettc 

W E B S T ~ R ,  HARRY" L., P. O. BOX 43, c/o 
M. J. Nettleton, Owensrille 

WEISSERT, C. D., c/o Selilosser Bras. Cry., 
Plymouth 

WILBUR, J. M., Smith Hall, Pnrdne Univ., 
Lafayette 

WILLIAMS, G. A., P ~ r d ~ e  Unir., TV. La- 
fayette 

Subscribers: 
AGRIC. EXPT. STATION LIBRARY, Ivor 

Sempell Libr'n, Purdue Univ., La- 
fayette 

CBR~ER, F. W., 5th Service Command 
Lab., Fort Benjamin Harrison 

CENTRAL SOYA CO., INC., 300 Old First 
Bank Bldg., Fort Wayne 

IDEAL PURE MILIC CO., 201 S. E. Eighth 
St., Evansville 

INDIANA STATE BD. OF HEALTH, Bur. of 
Dairy Prod., 1098 W. Michigan St., 
Room 211, Indianapolis 

INDIANA UNIV., Library, Bloomington 
ISALY'S CREAMERY PROD., INC., 602 W. 

Main St., Ft. Wayne 
MID-WEST PRODUCERS CREAMERIES, 409 

Pythian Bldg., 224 W. Jefferson St., 
South Bend 



1130 JOURXAL OF DAIRY SCIENCE 

PITNIS-P LOO RE CO., Indianapolis Stncie1it Afllratcs: 
PPRDCE UXIV., Library, c/o W. M. ITcp- OLSOX, E-LRL H., A.C., 64th Aviation 

burn, Lafayettc Sqdr., Bner Field 
SCXILOS~ER BROTHERS, Frankfort 

I O W A  

Menmbe~s: 
ASDERSOV, DORRINCE I., Story City 
ARNOLD, FLOYD, Est .  Service,  ion:^ State 

College, Ames 
BABEL, FRED J., Dairy Ind. Dept., Iowa 

State College, Amrs 
B ~ K E R ,  ~IERLE P., Dept. of Umry Ind., 

Iolva State College, Ames 
BIRD, EMERSON W., Dept. of Dairy Ind., 

Iowa State College, Ames . 
BONEWITZ, PAUL W., The Res Company, 

Burlington 
B R E ~ z E ~ L E ,  D. F., Iowa State 131nnd 

Creameries, Ine., Mason City 
CANNON, C. Y., Animal Husb. Dept., 

Iowa State College, Ames 
CANNOS, ROBERT Y., 2321 Donald St., 

Ames 
DICKERSON, GORDON E., Rcgional Swine 

Laboratory, Ames 
ESPE, DWIGHT L., 612 Lynn Are., Ames 
FARRICIIIS, N. E., I o ~ v a  State College, 

Ames 
GOSS, E. F., Dept. of Dairy Ind., Iowa 

State College, Ames 
H ~ ~ X A ~ E R ,  B. W., Iowa State College, 

Ames 
JI.~NsEK, ELMER N., 418 Stanton Ave., 

Amcs 
HEDRICK, THEODORE, Dept. of Dairy Ind., 

Iowa State College, Amos 
I~OECKER, WESLEY H., Dairy Ind. Bldg., 

Iowa State College, Ames 
IVERSON, C. A., Dept. of Dairying, Iov-a 

State College, Ames 
JOHNSTON, FLOYD, Room 203A, Morrill 

Hall, Iowa State College, Ames 
KISSEN, BENJAMIN, Hy-Grade Food 

Prod. Carp., P. 0. Box 175, Olin 
LONG, HENRY F., Dept. of Dairy In-  

dustry, Iowa State College, Ames 
LUSH, JAY L., Agric. Hall, Iowa State 

College, Ames 
MENNEN. K.  E.. Armonr Creameries, Des 

~ o i n e s  
MICHAELI.~~,  MICHAEL B., Iowa State 

College, Ames 
MORTENSEN, M., Iowa State College, 

Ames 
PORTER, ARTHUR R., Iowa State College, 

Ames 
RUDNICK, A. W., 214 S. Russell Are., 

Ames 

S-IXDERS, L. R., Hutchinson Ice Cream 
Co., Cedar Rapids 

THON-IS, B. H., 313 Lynn Ave., Ames 
UNDERBJERG, G. K. L., Vet. Research 

Inst., Iowa State College, Ames 
WEAVER, RUSSELL C., 310 S. Tennessee, 

Mason City 
~ T E G E R N ~ N N ,  EDWIN R., 950 Center 

Point Rd., S. E., Cedar Rapids 

Dows M.\NITI D.\IRY FARN, 809 Security 
Bldg., Cedar Rapids 

FORT DODGE CRE.\JIERS CO., Fort Dodge 
(~LESWOOD STATE SCHOOL, Glenwood 
I o v n  STATE COLLEGE. Lihrarv. Ames 
STATE UNIVERSITY b~ ION;, Library, 

Iowa City 

Associate Szibscribers: 
CARSATION Co., D. S. Courtney, Mgr., 307 

TVashingtoa St., Waterloo 

Student Afiliates: 
B-IRBA, C IRLOS A., BOX 53, Station A., 

Ames 
BIKER, ROSCOE J., Ontario Rd., Ames 
BOWLING, OTTO, 516 Concert St., Keokuk 
CHINN, STANLEY, 2184 Lincoln mTay, 

Ames 
CORNEJO. lf.1~10 H.. 304 Lynn .lve.. 

Ames 
DANISCH. GEORGE A., JR., Hampshire 
FISHER, CIIRIS, Hawkeye 
HAWE, LOUIS, Dows 
I~UGHES, P-~UL, Washington Are., Ccdar 

Falls 
JUSKER. PALL. Glidden 
KLOOK, DE \N, Garner 
KOLBERT, PAUL, C/O Miss Geneva G. 

White, Alta Vista 
MOFFITT, LESTER, Route #2, Newton 
MORRISOS, CRh1G W.. 2022 Friley Rd., - ,  

Ames 
MOSBERGER, GEORGE W., 221 Campus, 

Ames 
NIELSEN. WILBUR C.. 2802 Leek St.. 

Amcs 
STUMP, ~ I L L I . ~ N ,  Denison 
WAECETER, WILLIAM, 519 Welch Ave., 

Ames 
WALLIS, DOXALD, R. R. #4, Independence 
WEHDE, ROY, 209 Ash Ave., Ames 
WRIGIIT, ROBERT, Henderson 

Members : BAUNAN, LEOS, Kansas State Bd. of 
ATRESON, F. W., Dairy Husb. Dept., Health, State House, Topeka 

Kansas State College, Manhattan BECHTEL, H. ERNEST, 345 N. 15th, Man- 
hattan 



CIRCULATION OF THE J O ~ - E X A L  1131 

CAUBIELD, W. J., Dept. of Dairy IIusb., 
Manhattan 

DUNLAP, J. C., Meriden Creamery Co., 
Hutchinson 

GOODBARY, W. ALLAN, Iola 
IBSEN, H. L., Dept. of Animal Husb., 

Kansas State College, Manhattan 
LINN, J. W., Ext. Division, College of 

Agric., Manhattan 
MARTIN, W. H., Dairy Husb. Dept., Kan- 

sas State College, Manhattan 
NELSON, F. EUGENE, Bacteriology Dept., 

Kansas State College, Manhattan 
PERISHO, GEORGE D., Pretty Prairie 
STOVER, R. L., Ext. Service, Kansas State 

College, Manhattan 
WALES, HAROLD O., 309 N. Cherokee, 

Girard 

Szibsoibers: 
I<.~Ns.~s ST.ITE AGRIC. COLLEGE, Library, 

Manhattan 
KINSIS STATE TEACHERS COLLEGE, 

Porter Library, Pittsburg 
NUTRENA MILLS. INC.. 44 Ewine St.. - ,  

Kansas City 
WILSON & CO.. INC.. Wichita 
PARNELL, R ~ Y ,  Editor) Capper's Farmer, 

Topeka 

Associate Sttbscribers : 
PURIT-ix DAIRY PRODUCTS, D. TT. B~icli- 

leg, Pittsburg 
TOPEKI PURE MILII. 400 Jackson St.. 

Topeka 
KENTUCKY 

Mrnzbc~s: EWING, C. O., Oscar Ewing, Iac., Floyd 
BARKMAN, J. O., Dairy Dept., Unlv. of 6i Ca1dwel1 Sts.9 Louisville 

Kentucky, Lexington NOREHEBD STATE TEACIIERS COLLEGE, 
COPELAND, LYNN, Dairy Est .  Dept., Univ. Johnson Camdon Library, Moreliead 

of Kentucky, Lexington N U R R ~ Y  STA~I'X TEACHERS COLLISGE, 
ELY, FORDYCE, Univ. of Kentucky, Lex- M n r m ~  

ington OSBORN) F. H., Falls Cities Coop. AIilli 
HERVEY, MARSHALL C., 2324 Alta Ave., Prod. Assn., Inc., 229 Bourbon Stock 

Louisville Ynrds Bldg., Louisville 
MERHOBB, JOHN H., 227 E. Burnett St., S"'GR"N, JOSEPH E. $ SONS, INC.1 7th 

Louisville St. Road, Louisville 
M ~ ~ ~ ~ ~ .  HOWARD B.. cOllePe station. UNIV. OF I~ENTUCKY, Expt. Station Li- 

Box G, Berea brary, Lrsington 
M ~ ~ ~ ~ ~ ~ ~ ,  H. B., ~~i~~ ~~~t., univ. of T T 7 ~ b ~ ~ ~ ~  I<ES~UCIIY STATE TEACIIERS 

Kentucky, Lexington COLLEGE, Library, Bowling Green 
SUMNE, JOHN J., 224 E .  20th St., Cov- 

iugton Associate Sztbscribers: 
EWING VOS--~LLNEN DAIRY, BOX 777, 

Subsmibers: Louisville 
DELOZIER, HARRY, 242 E .  Madison, Room I<ENTUCKY DAIRIES, 981 S. Third St., 

112, Louisville Louisville 
LOUISIANA 

Members: RUSOFF, Lours L., Dairy Researell, Loni- 
BROWN, C. A., Southern Dairy Prods., siana State Univ., Baton Rouge 

I ~ ~ , ,  6317 S. R~~~~~~~~ st,, N~~ SEATH, DWIGHT If., Agric. Expt. Station, 
Orleans University 

DAVIS. C. C.. 6343 W. End Blvd.. New Subscribers: 
~ r l d a n s  ' 

FLETCHER, LANE, John McNesse J r .  Col- 
lege, Lake Charles 

GAALAAs, R. F., Iberia Livestock Expt. 
Farm, Jcanerette 

GELPI, A. J., JR., ASSOC. Prof. of Dairy- 
ing, University 

NEASHAM, E. W., Extension Dairyman, 
University Station, Baton Rouge 

PRITCHARD, ARTHUR, Dairy Dept., L.S.U., 
Baton Rouge 

RIVERS, PHILIP, Southwestern Louisiana 
Inst., Lafayette 

ROUGEOU, C. L., S. L. I., Lafayette 

FOOD & DRUG ADLI., 223 U. S. Custonl 
House, 423 Canal St., New Orleans 

LOUISIANA POI,YTECHNIC INST.. Library. " ,  
Ruston 

LOUISIANA STATE UNIV., Library, Univer- 
sity Station, Baton Rouge 

SOUTHERN UNIVERSITY, Library, Scot - 
landville 

STEPHENS ~ ~ E M O R I A L  LIBRARY, South- 
western La. Inst., Lafayette 

Stucle~lt Affiliates : 
GARBE, EDWIN F., Btry "A," 116th 

F.A. Bn., A.P.O. #31, c/o Postmaster, 



1132 JOURNAL OF DAIRY SCIENCE 

Members: Subscribers: 
CAIRNS, G. Af., Dairy Dept., University UNIVERSITY OF MAINE, Library, Orono 

of Maine, Orono 
DORSEY, L. M., Dairy Division, Unir. of Associate Subscribers: 

Maine, Orono SEALTEST LAB., GENERAL ICE CREAX 
RANDALL, COLEMAX C., 34 Waldo Ave., CORP., 323 Commercial St., Portland 

Belfast 

Members : 

MARYLAND 

METCALF. KENNETH L.. BOX 459. Fred- 
BAUMANN. L. d.. 119 E. Bradley Lane. 

Chevy dhase ' 

BERRY, &I. H., Dairy Husb. Dept., Uni- 
versity of Maryland, College Park 

BRAUNER, DONALD J., 5021 37th Place, 
Hyattsville 

CARP, C. A., 4G05 Queensbury Rd., River- 
dale 

CONVERSE, H. T., Beltsville 
CULVER, VERE S., Port  Dcposit 
ENGLAND, C. W., Dairy Bldg., University 

of Maryland, College Park 
HANSEN, P., ~ R N E ,  Dcpt. of Bacteriol- 

ogy, University of Maryland, Collcge 
Park 

HARVEY, S. H., IIarvey Dairy, Inc., 
Hyattsville 

HODGSOX, R. E., 7006 Wake Forest Drive, 
College Park 

HYATT, GEORGE, JR., Dairy Department, 
Univ. of Maryland, College Park 

JonNSoN, ARNOLD H., 1403 Eutaw Place, 
Baltimore 

erick 
MOORE, L. A., Dept. of Dairy Husb., 

Univ. of Maryland, College Park 
MYERS, R. P., 1403 Entaw Place, Balti- 

more 
NICOLET, BEN H., Bureau of Dairy Ind., 

Beltsville 
SANDHOLZER, LESLIE A., Fish & Wildlife 

Service, College Park 
SIEGEL, MAURICE, 15 S. Gay St., Balti- 

more 
SIEGXUND, H. B., Hendler Creamery Co., 

1100 E.  Baltimore St., Baltimore 
SPECK, NARVIN L., 1403 Eutaw Place, 

Baltimore 
TIJRK, KENNETH L., Dept. of Dairy 

Husb., University of Marvland. Col- " ,  
lege Park 

W~ITAKER,  R., National Dairy Prod. 
Corp., 1403 Eutaw Place, Baltimore 

WOODWARD, T. E., Beltsville 

~ ~ 

LEIGUTON, ALAN, Bur. of Dairy Industry, LI~ESTOCIC SANITARY SERVICE, Labora- 
P. 0. Box 5, Brentwood tory, College Parlr 

LESCURE, J. M., Fairfield Western Mary- SEALTEST, INC., Library, 1403 Eutaw 
land Dairy, Linden Ave. & Dolphin St., Place, Baltimore, 17 
Baltimore STATE DEPT. OF HEALTH, 2411 N. Charlcs 

MACDONALD, ALEXANDER, 9 Park Valley St., Baltimore 
Rd., Silver Spring UNIV. OF ~ ~ A R Y L . ? X D ,  Library, College 

MARTY, IVAN ill., Director, Bureau of Park 
Milk Control, Health Dept., Baltimore VETERINARI.?N, HDQS. THIRD SERVICE 

MATTHEWS, CHARLES A., U. S. Bur. of COMMAND, U.S.P.O. R; Court House, 
Dairy Ind., Nation. Agric. Res. Center, Baltimore 
Beltsville WELCH, WILLIAM H., Medical Library, 

MCELWEE, H. W., 201 Rey~lolds Ave., 1900 E. Monument St., Baltimore 
Hagerstown 

MECHAM, C. MARION, Green Spring Associate Subscribers: 
Dairy, 1020 West 41st St., Baltimore KRESS FARM DAIRY, INC., Presto11 & Gay 

Sts., Baltimore 

MASSACHUSETTS 

Jlembers : BERGGREN, RUTH E. L., 15 Adams St., 
ADANS, STEPITEN, 62 Shcridan Ave., Med- Winter Hill 

ford BIRDSEYE, CLARENCE, Eastern Point 
ALGER, JANES W., 32 Federal St., Box Blvd., Gloucester 

127, Reading BR-LDFIELD, ALEC, 43 Farmell Ave., Mel- 
ARCHIBALD, JOHN G., Dept. of Animal rose 

Husb., Massachusetts State College, CA~IPBELL, P. A., Eastern States Farmers 
Amherst Exchange, West Springfield 

BASS, L. W., Director, New England Ind. COOLEY, LOUIS A,, Mgr., Whitling Milk 
Res. Foundation, Statler Ofice Bldg., - Co., 570 Rutherford Ave., Boston 
Boston 



CIRCULATION OF TBE J O ~ R S A L  1133 

CORT, JOSEPH C., Milk Control Board, 
209 Washington St., Boston 

FAWCETT, CLIFFORD J., Massachusetts 
State College, Amherst 

FAY, A. C., Director of Labs., E. P. 
Hood & Sons, 500 Rutherford Avc., 
Boston 

FIRTH, E. B., General Ice Crcam Corp., 
Springfield 

FOLEY, RICHARD C., Stockbridge Hall, 
Mass. State College, Amherst 

FR~NDSEN, J. II., Dept. of Dairy Husb., 
&Iass. State College, Amhcrst 

FREEI~AN, S T ~ N L E Y  L., 419 Spring St., 
Wrst Bridgewater 

IIORSELY, E. M., Deerfoot Farms Co., 
Soothboro 

I~OWARD,  HARLAN A., 750 N. Pleasant 
St., Amhcrst 

.JESI(ISS, HERBERT, 22 Washington St., 
Somerville 

JOHNSON, LAWRENCE W., 155 Lexington 
St., Waltham 

LISDQUIST, HARRY G., Dcpt. of Dairy 
Industry, Mass. State College, Amherst 

LYTHGOE, R E R ~ I A N N  C., Food & Dnig 
Div., State Tuberculosis Sanatorium, 
15'rstfield 

~ ~ A R C I I S ,  TIIEODORE, 6 Columbia Road, 
Doreliester 

JI'ELLER, IV. S., Dept. of Dairy Indristry, 
31asq. State College, Anlherst 

SICKOLI.~, C. R., 500 Rutherford Are., 
Boston 

ROBERTSON, A. A., City Hall, Nrn to~l  
SELBT, HOWARD IV., 88 Cambridge St., 

Charlestolvn 
SIIEP~RDSON. THEODORE, 42 3la~wood St., 

~ o r c c s t r r '  
SHRADER, J. IT., Eastern Wazarene Col- 

Icgr, Wollaston 
SMITH, ALBERT W., United Dairy Sys- 

tem, Springfield 
WARD. RUEL. Eastern States Farmers' 

~xc'hangc, ~ ~ r i n ~ f i e l d  
WATSON, JAMES G., Nev England Home- 

stead, Springfield 
WNIT~'ORTII, JOIIN, 72 E ~ R w o s ~ ~ ,  Ned- 

ford 
WILLMANN, ALFRED, 19 Elizabetll Rd., 

Belniont 

Subscribers: 
BOARD OF IIEALTH, Milk Insl~eetor, Box 

45, Southbridge 
BOSTON J~OLASSES CO., 175 Millc St., 

BOSTON PUBLIC LIBRARY, Copley Square, - -  - 
Boston 

BURKE, EDJIUND W., 76 Spruce St., 
Watertown 

D I ~ .  OF FOOD gC DRUGS, Room 5248, State 
House, Boston 

E s s ~ s  COUSTY AGRIC. SCHOOL, Ha- 
thotne 

F. W. F.~SON CO., 83 Francis St., for :  
Unir. of Lonvain, Boston 

MlSSACIIUSETTS INST. OF TECIINOLOC~Y, 
Libmr- ,  Cambridge 

~~ASS.~CHUSETTS STATE COLLEGE. Coodell 
Library, Amherst 

~ I E A R S ,  RORERT P., 3 Buckinghain Ed., 
Milton 

~ ~ I D D L E S E S  USIVERSITY, Library, Wal- 
tham 

PITTSBIELD R~ILI< EXCHASGE, 120 Francis 
Avr., Pittsfield 

STOWE, R. T., Chas. M. Cox Go., lii 3Iilk 
St., Boston 

VETERISARIAS, HDQ. FIRST SERVICE C03[- 
nrhND, 808 Commonlvealth Avc., Boston 

WALTER BAKER & PO., INC., Pierce 
Sqiiare, Dorchcster 

11. I<. WEB ST^ Co., 24 Wrst St., Law- 
rence 

Associate Subsc~tbers: 
CUTLING, 4 .  J., 4% Park Are., Worcester 
NORTON, R.AYMOXD P., EI. P. Hood & 

Sons, Inc., 58 XIorton St., Sclvton 
Centre 

SEALTEST LAB., GERERAL ICE CRWA~I 
CORP., 183 Cambridge St., East Cn~n- 
bridge 

Stlrdent Aflilintes: 
BROS, ALES, N. Loxvrll St., hfetl~uon 
CRUJIP, HAROLD L., JR., BOX 336, 31011- 

umrnt Bencll 
FRO~LOFF, DWIGHT H., 2 Squantum St., 

Woreestcr 
JAGGER, CHARLES, JR., 86 Pakaehag St., 

Auburn 
RAPE, ARTHUR E., 35 Bucl~llolz St., 

Springfield 
MARCH, RICHARD P., 30 Otis St., lfedford 
I~AR~INSEN. LEONARD A.. c/o E. B r ~ ~ n o ,  

Boston 
J~ICHIGAN 

East ~ o u ~ l a s  
~~CSAIR, DONALD, 103 llonumcnt St., W. 

&ledford 
J~OKGAX,  I~ERBERT, 3G Orerlook Ed., 

Arlington 

Jfcittbela : BALTZER, A. C., Dairy Dept., Michigan 
ALGER, HARRY B., 13505 Griggs, Detroit, State College, East Lansing 

4 BRYAN, C. S., Bacteriology Dept., Michi- 
ANDERSON, A. C., Seliooleraft gnn State College, East Lansing 
ANTHONY, E. L., Michigan State College, BURLINGAJIE, M. M., Borden's Farm 

East Lansing Prod. Co., 3600 Forest Are., Detroit 



1134 J O r R S A L  OF DAIRY SCIENCE 

COLE, CL.\RESCF. L., Dept. of Aniinal 
EIusb.. h i ic l~i ran Sta te  Collecre. Enst 

L. , 
Lansing 

COPE, GEORGE, 6866 Spl~ol ine  St., 1:. -. 
Dearborn 

CROSENWETH, 31. E., 61.7 S e w  Center 
Blde.. Detroit 

D C S C ~ N ,  CLIFFORD I!'., Erpt .  St.  Cllemis- 
try, East  Lansing 

Drrxx, .T. A., Dian~onll Crystal S : ~ l t  Co., 
Inc., St.  Clair 

F . \n~ . \ s ,  F. T.. Div. of Tet .  Science, 
Miell. State Collcgc!, East  Lnnsi i~g 

F.\LER, IJ.\URESCE i\., IIealtll l)esl)t., 
IIighlnnd Park 

GIERR.\C~, G E O R G ~ ,  So0 Cvean~cry, Sanlt . . 
Str.  hI:;ric 

GILBERT, ERIDLET L., I 15 S. Fl.anklin, 
St.  Lonis 

GOULD, I R \  A., hIicl~ig:ln Sta te  College, 
Dairy llcpt., East  Lansing 

GREGAREK. FLOYD J., 3730 J i o n t g o ~ n c r ~ ,  
Detroit '  

EI \YS, J. G., 605 Butterfirld Drivc, East  
Lansing 

ITRNDERSOX, TITOX M., C/O Btl~vard 
TIork, 54323 T r n  hiilc Rcl., South 
Lyons 

R o n w o o ~ ,  RUSSELL E., Dail.7 IInsbanclry 
Drpt:, JIichig:cn Sta te  Collrgr, East  
T,:~ns~ng 

R r ~ r ~ r . i x ,  CART, F., Dairy Dcpt., 3iiclli- 
gall Sta te  Collrgc, East  Lansing 

HT~~II'TIRF.Y, GE0. C., 407 I?. Corlrt St. ,  
Lndington 

JESSEN, .J. JI., T):~ilp Dcl>t.. 3lirllignn 
Sta te  Collcne. ]'::]st 1,ansine - .  

J o r ~ s s o s ,  GEORGI: I<., BOX ZSS. Iron 
TZirrr 

Jos l . :~ ,  V. R., c/o .T. 13. Ford Co.. 1Vy:ln- 
rlotte 

RRRHL, B. C., 15868 TVl~itcoinl>. Detroit 
LI-c.\s. P. S., ])airy Dept., 3Tirhigm1 

Sta te  College, Bast Lansing 
JICIXTYRIC, GEORGE S., Cllnt11n111 
MILLER, CTIARLES D., Eaton R:~pi~ls 
PETRIE, F:RSEST B., IJoc~ks1~orc~ F :~ rm,  

Crcsst1.v 
RICR.\RDS, TT. F.. 3Iaso11 
R o ~ n l r ,  I,. S., now Cl~rmicnl Co., >Ti l l -  

Imtd 
ROGERS, C. .k., 8731 TTTitt St.. Detroit 
S . \xnnu~o ,  &Ins. C.\RL, ITavl,ert 
S c r t ~ m ~ s ~ r ~ ~ > r ,  E. C., n n i r r  Bldg.. 

l i ic l~igan St:ctc> College. East, Lm~s ing  
SEIDEL, C. J., 1838 llcRi111c~y Aye., I3:1.v 

City 
SEIDEL. MARTIN. 403 B. .Toln~ St.. Play , . 

Citv 
SNYDER, WOODROW, nttpt. of Dairy 

MIS? 
Me?i~l,ct..s: 

AHL, MARTIN V. , .Br idge~~la~~-R~sse l I  CO., 
Dulnth 

Husb., RIichigan State College, Eas t  
Lansing 

STAFF, CII.!RLES, Lnrro Research Farm,  
B a s  68, Sort11 End  Station, Detroit 

STEPRESSON, ROBERT, 906 Westmorelaild 
Are., I,nnsing, 15 

SPICES, .TOSEPII I?., Wiel~ig:~n Sta te  Col- 
Irgc, E:rst L:~nsing 

TROKT, G. ~I ILCOLL~,  Drpt.  of Dairy 
IIusb., 3liel1igan Sta te  College, East  - .  
Lansing 

T ~ R N E Y ,  G. J., Room 205, City Hall, 
Lansing 

WR.\VER, E\RT,, Dairy Del,t., 1Iichigm1 
Sta te  Collcgc. Eas t  Lnnsing 

WEI~RR,  D.\LF: I<., Rea th (~ r~ rood  Farms 
Co., Lansing 

WITTSTEIN, I?. D., Office of the Station 
Pet.. T'eterin;~rr Detachment. F t .  
c!nst'er 

ZOLLRR, HARPER F., 12103 Northla~\,n 
Arr., n r t ro i t  

Subscribers: 
BEICIT, B. F., JIiclligan Prod. Dy. Co., 

Atlrinn 
BRY \sSr,  C. B. .I.. Gcn. Dclivcrv. Box - .  

4.5.5, Jlontgomery 
CHILSOX, C. H., 3623 E. St., Detroit 
CHRISTY, C. F., Kalnmazoo Veg. Parrll- 

mcnt Co.. 1<ala111asoo 
CITY H E . ~ T H  DEFT.. Room 110. Citv , - 

Hall, Sngina~v 
DAIRY H O S I ~  \NDRY DEPT., Michigan Sta te  

Collegr, Eas t  Lansing 
DETROIT Pr.nLIc LIBR.\RY. TTood\x,ard & , ~~ 

Kirby Akrrs.. Detroit 
L . \~~RowE >III.LISG CO., n o s  68, N o r t l ~  

Enel Station, Detroit 
>~ICIIIG.~N ST.\TE COLLEGE, Library, Eas t  

Lansing 
PooI,~, I "R \NI~  A., City IIcalth Dept., 

Ci t r  Hall. Snninaw 
S \sI'I'.\RY D $1~;' CO., ROY 123, JTnskcgon 
STLLII-\S JIILIC PRODUCT?, Battle Crcek 

Bsrot~rnic Sllbscl.lbC?~: 
DETROIT CRE\>IERY CO.. a\tt.: C. J. 

Srl~ncider,  333 Gmmtd River Ave., De- 
troit  

~ IERI~LET,  P. R., Genesee Dairy Co., 1021 
Snginaw St., F l in t  

Student Afj i l io t~s:  
B u s n ,  IIOlT\RD J., Collstalltille 
CRECSX.\S. EDTVARD C.. 2621 Conlin, De- 

troit  
ELT, RAY E., R. R. #2, Union City 
RAVES, ERWIN J., Bad Axe 

CESOTA 

ARLSTR \SD. ERIC R., Dept. of rlgric., 
515 St:cte Ofice Bldg., St. Paul  

ASTROTH, FR \SIC B., 1153 IIythe St., St. 
Pa111 



CIRC~LATION OF THE JOCRNAL 1135 

BARKER, E. M., I10cI1estcr Dairy Co., XELSON, H. GODFREY, Div. of Public 
Rochester IIealtli, 401 City Hall, Minnea'polis 

BARNES, JOEN C., c/o Tmin City Xilk OLSON, JOE C., Dairy Division, Univer- 
Prod. Assn., 2402 University Ave., St. sit? Farm, St. Paul 
Paul P . \ L ~ E R ,  LEROY S., Unircrsity Farm, St. 

BONNET, RICR~RD, 507 S. Cleveland, St. Paul 
Pnul PETERSEX, W. E., Unil-ersity Farm, 

COMBS, W. E., Dairy Division, University Dairy Dept., St. Paul 
Farm, St. Paul SEARLES, H. R,., Unirersity of Blinne- 

COTTLTER, S. T., University Fann, St. sota, Agr. Extension Division, St. 
IJatll Paul 

EREKSON, J. ARION, Univ. of Jiinnesota, SMITH, VEARL, Dairy Division, Unirer- 
Dairy Dept., St. Paul sity Farm, St. Paul 

FERRARI, CIIARLES G., 19th Ax-e., N. E. SORESSEN, C. hi., 730 Pillsburg Arc., St. 
& Pierce, Minneapolis Paul 

FITCH, J. B., Dept. of Dairy Husbandry, THOMAS, E ~ a r e n  L., Apt. C-21, 2024 
University Farm, St. Paul Commonwmlth Avc., St. Paul 

FOUNT-~ISE, F. C., Dir. of Dairy Hnsb., VACHA, G. A., Room 527, State Office 
University of Minnesota, St. Paul Bldg., St. Paul 

FREDERIKSEN, F. If., 202 Third St., N. WARD, HARLAN, 501 15thAve., S. E.,.4pt. 
E., Faribnult 3, Minneapolis 

GIL~~ORE,  LESTER O., Dairy Dcpt., Uni- WEIRETHER, E'RANCIS J., Dir. of Vet. 
versity Farm, St. Pan1 Xed., U~livcrsity of Jlinncsota, St. 

GOFORTH, IIOVARD J,. 413 Grove, St. Pan1 
Pan1 IVILSOS, J o n x  L., Economics Lab., Ine., 

GCLLICI~SOX, T. W., Univ. of Minnesota, 014 Guardian Bldg., St. Paul 
St. P:~ul ZAK.\RI.%SEX, BEN If., 1369 Cleveland 

HASSON, CLEYESTS, Barnnm Creamery Ave., Nth, St. Paul 
Co., Barnurn 

?I.\NSOX, E. A., Unirersity Fann,  St. Snbscribcrs: 
Paul 

IIl\wrcrxs, ORVILLE J., D a i r  Division, 
A R C I ~ E R - D A N I E L ~ - ~ \ ~ I D I , . I  CO., Dir. Nn- 

Tiniv. of Minnesota, St. P:~ul 
tritional Research, P. 0. Box 839, 
Rlinncapolis, 2 

HE-~LY,  HENRY A., Dairy Proil. Labs., FR. ,~K,  A R N o ~ ~  c., nfaple Grove Farm, 0244 Carter Arc., St. Paul 
J.;E.#'>&%~ ITILL REFERES~E LI- 

Paul BRART, St. Pall1 

KNODT, C. B., 153i ,-. Cle,.eland UNIVERSITY FARM, Library, St. Paul, 

St. I'aul 
Ninn. 

KITNKEL, REINOLD, Dairy HI IS^. Div., dSbOrinte SubRcribrTs: IJnircrsity Farm, St. Pnul 
LJ<'.IGHTON, H.\~II~R, Ullircrsitr Farm, St. FIRST DIS'PRICT ASSN., Litcllfic~ld 

Pan1 IIOGASDER, JOIIN E., Morthland JTilk L 
LTTRY, DANIEL J., 1225 JUIIO St., St. Ice Cream Co., 11 W. 28th St., 3Ii11ne- 

Paul apolis 
lI:\.\cri, ARTRCR C., Dairy HI IS^. Dept., J O " S S O ~ ~  31. R., BOX 671, millmar 

Knir. of Jli~mcsotn, St. Paul l i . 4 ~ 1 ~ 0 ~ ~  D.\IRIIIS, Isc., Btt.: R. J. 
;Ll\cr, HAROLD, Div. of Dairy IIus- I<oenc~na~~,  Rochester 

bandry, TJnircrsity Farm, St,. Paul 
MATTSON, TI. .I., Ives Ice Crca~n Co., 128 St71'7cnt l l f i l ia i rs :  

Unir. Ave., S. R., Minneapolis I I ~ s s o s ,  R A Y ~ ~ O N D  L., 1388 Raymond 
MILLER, KENNETH P., 2077 Co~nlnon- Are., St. l'aul 

wealth St,., St. Paul ~ A G S E R ,  I<ENNETH, Carlton 

~I IS~ISSIPPI  

Xentbers : TTTai'ans, RICHARD E., State College 
C o w s ~ ~ j r ,  W. C., Box -152, State College WERLKG, WX. II., Medical Detachment, 
HERZER, F. IT., Dept. of Dairying, Mis- I<ecslrr Field 

sissippi State College, State College T ~ E S T E R ,  KARL, KeesIc~. Field 
HIWINS, L. A., Starkville 
JOHNSON, FR.~NK, Pontotoc Sir l~ .~oibcrn:  
MOORE, J. S., Dairy Drpt., hiississippi ~ ~ C ~ ' I L L I A ~ I S ,  H. F., SR., C/O IIattiesburg 

State College, State College Cry., Hattiesl~urg 
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MISSISSIPPI STATE COLLEGE, Ge11eraI Li- St7ident d f i l ia tes:  
brary, State College STEWART, KENNETH W., Station Hos- 

pital, Iiey Field, Meridian 
JIISSOURI 

Members : 
BECK, XORAIAN. 6926 Princeton Place. 

University ci ty  
BRODT, SAMUEL, Dairy Dept., Uuir. of 

Jfissouri, Columbia 
DAVIS, GLENN G., Rt. # G ,  Columbia 
GARRISOX, EARL R., Dept. of Dairy Husb., 

Univ. of 14issouri. Columbia 
G ~ I I A ~ ~ ,  W. R., ~e rophyl  Labs., Inc., 

2438 Broadmay, Kansas City 
HALL, T~'.\RREN C., Jackson Co. Realtll 

Dept., 313 S. Libert St., Independence 
HEINEJI.~SS, BIJRDET, 547 Cozy, Spring- 

field 

RAGSDALE, A. C., Eckles Hall, University 
of hlissouri, Columbia 

REOAN, hf. J., Dairy Dept., University of 
Missouri, Columbia 

REIXEliE, E. P., Dept. of Dairy Husb., 
Univ. of Missouri, Columbia 

REID, WM. EI. E., Dept. of Dairy Husb., 
University of 3Zissouri, Colun~bia 

STV\NSON, ERIC mi., Dairy Dcpt., Univer- 
sity of Alissouri, Columbia 

T n o l f r s o ~ .  J. C., Ralston Purina Co., St. 
Louin 

TI-RSER, CHARLES W., Dept. of Dairy 
IIusb., Ui~iversity of hfissouri, Colum- 

HENRY, VANCE, BOX 430, Neosho bin 
HEnlrAs, 1 1 . 4 ~ ~ ~  A., Dcpt. of Dairy V-4RNE'~ BRUCE, Cer0ph~l Lab., Inc., 2438 

EIusb., Unirersity of hfissouri, Colum- Broad'rayy ITansas City 
bin WOLFF, STEPIIEX J., C/O Pevely Dairy 

HUNT, EDWARD S., 4933 Tracy, Rausas Co., 1001 S. Grand Blvd., St. Louis 
City Szrbscribers: 

HusT, LESLIE L., Pet CO., 1401 A X E R I ~ A N  D.ZIRIES, INC., P. 0. Box 286, 
Arcade Bldg., St. Louis Att.: G. W. llcLatchey, Kansas City ITSCHXER, E. T., Eekles EIall, Univ. of nE-~.,EF coRP., 208 hlameda ~ d . ,  1iansas Ilissouri, Columbia City 

JoRDaN, H. C., S' St., S ~ r i l l ~  FEDERAL ~ ~ I L I C  J ~ . ~ R I C E T  ADM., St. Louis 
field 

KEEGAN, W. J., Boonville Jlarketiug Area, 4030 Cllouteau Ave., 
St. Louis 

I<OCRER, D.~XIEL S., Aines Farm Dairy F ~ ~ ~ ,  K ~ ~ ~ ~ ~ ~ ,  Gz47 ~ ~ ~ ~ k ~ i d ~  ]31vd., Co., 31st & Gillham Road, Kansas City Kansas City L ~ T z ~ R ,  ROBERT L., 1401 Arcade Bldg., 
IIYER, L. w., 400 S. 14t11 st. ,  s t .  ~~~i~ St. Louis LIXCOLN UNIVERSITY, Library, Jefferson 

LEACH, CORL A., Jfiller Bldg., 8th b city 
Broadray, Columbia ~ ~ U N I ~ I P A L  REFERENCE LIBRARY, Room LIDE, B. hf., JR., 2001 Cliestnut St., St. 
Loiiis 408, City Hall, St. Louis 

ST. IJOIJIS ~ I S T R I C T  D.IIRY COUNCIL, LYXCII, -~P*TITUR D., 511 L0CllSt St., St. 
Loiiis -1030 Cllouteau Arc., St. Louis 

ST~RIIAHS, R. E., St. Louis Labs., 1155 
~ ~ C ~ X T Y R E ,  C. W., Hatch Farm, Onk~rood S. ~i~ ~~~d BI,.~., s t ,  ~~~~i~ 
~ ~ I X X E R ,  JOHN P., Eckles IIall, Unirer- csIv. OF ~ ~ l S S O U R I ,  hgricultural si- sity of Missouri, Columbia 
PAINTER. TV. E., #G, BOX 20, Sappington brary, Columbia 

PLATTRNBURG, H. H., Borden's 31ilk S: Associate Sttbscribers: 
Ice Cream Co., 3105 Gilll~am Rd., CHAPJ~AN DAIRY PRODUCTS, Att.: J. V. 
1Tansas City Quigley, 121i Harrison, Kansas City, 

POWELL, E. 13., Ralston Puriua Co., E s -  10 
periinental Farm, St. Louis DELCXE ICE CRE.\~L Co., 4218 Laelede 

QUIGLET, J. V., BOX 53, Kansas City, 10 Arc., St. Louis 

~ I O X T A N A  

Members : SELSOS, ,T. A., Dept. of Dairy Ind., Mon- 
BRENCE, JOHS L., Dept. of Dairy Ind., tana State College, Bozeman 

Bozeman TRETSVEN, J. O., Dairy Specialist, Mon- 
KISG, JOHS I., GI0 S. Third Are., Bozc- tana State College, Bozeman 

man Sztbswibers: 
D. V., IIuntley Station, L r r ~ s ~ o c g  SASITARY BOARD, Helena 

Huntley 
3fITCHELL, FERGUS G., AyrShire Dairy JloaTas.4 STWE COLLEGE, Library, Boze- 

Great Falls man 
SCHULTE, H. C., Glendive 



CIRCULATIOX OF THE JOURNAL 1137 

Student A fliliates : ~ ~ U R R I Y ,  OTHO, 119 S. Sixth Are., Boze- 
BROMAN, ALGER R., Dairy Ind. Dept., nlan 

Bozeman STACHWICIT, ROBERT, 313 S. Fifth Ave., 
COLLINS, FILLIAJI J., BOX 574, Whitehall BOzeman 

BEVER, ELDRIWE, Virginia 
CROWE, L. R., Dairy Dept., University of 

Nebraska, Lincoln 
DAVIS, H. P., Dairy Dept., University of 

Nebraska, Lincoln 
DAY, R. E., Allied ltills, Inc., Omaha 
DOWNS, P. A., Dcpt. of Dairy IIusb., 

Univ. of Nebraska, Lincoln 
HATHAWAY, I. L., Dept. of Bgrie., Uni- 

versity of Nebmslca, Lincoln 
HOWE, D. I<., c/o Fairmont Crv. Co.. 

Omaha 
REICHART, E. L., nept. of Dairy Hnsb., 

University of Nebmska, Lincoln 
TEMPLETON, HUGH L., 5011 Chicago St., 

Omaha 

BGREAU OF LAB., Health Dept., 108 City 
Ilall, Omaha 

COLLEGE OF AGRICULTURE, Library, Lin- 
coln 

D-~IRY IIUSB. DEFT., University of Ne- 
braska, Lineoln 

JlcCous, L. P., IIardin Cream, 810 Has- 
ney St., Omaha 

O~IAHA COLD STOR~OE CO., Isc., Att.: 
E. R. Bartle, Omaha 

THOMSEN, CARL, hfgr., Robert Dairy Co., 
220 S. 20th, Lincoln 

VETERINARIAN, HDQ. SEVENT~I SERVICE 
COMMAND, Federal Bldg., 15th & 
Dodge Sts., Omaha 

VOCT, FRED, Keen IIotel, Omaha 
TRIMBERGER, GEORGE W., Dairy Dept., 

University of Nebraska, Lincoln Sfwlent  Afiliates: 
TYLER, MAX, Seventh Service Command GROBECK, ROBERT P., 4513 S. 20th St., 

Lab., Ft. Omaha Omaha, 7 
NEVADA 

Xesz b ers : 
READLEY, F. B., Dept. of Farm Div., 

Unir. of Nevada, Iicno 
NEW II.~NPSHIRE 

Nembers : ~\IORROTV, K. S., Dairy Husbandry Dept., 
CUM~~INGS,  C. M., Advanced Register Unir. of New Hampshire, Durham 

Dir., American Guernsey Cattle Club, ADN* B.9 D e ~ t .  of Agriculture, 
Peterborough Concord 

FARRAR, PRESCOTT, Henniker S ~ U L T Z ,  EARL N., c/o American Guern- 
JOHNSON, LAWRENCE A., Extension sey Cattle Club, Peterborough 

Dairy, univ. of xern ~ ~ ~ ~ , ~ ~ ~ l ~ i ~ ~ ,  D ~ ~ -  SNOW, R. MILTON, 54 Abbott St., Kaslina 
ham WEED, THEODORE, 20 Beech St., TVoods- 

EREXER, HARRY A., Dept. of Dairy t-ille 
Husb., Univ. of New Rnmpshire, Dor- 
ham S~ibscribers: 

MOORE, H. C., Dairy Dept., Univ. of Sew UNIVERSITY OF NEW H A ~ ~ P S H I R E ,  Hamil- 
IIampshire, Durham ton Smith Library, Durham 

SET JERSEY 

Members: CORDIS, C. I., Pompton Plains 
-~&TJERSO?F, J. A., Dept. of Bacteriology, D R I . ~ I U O ~ D ,  W. ROBT., R. F. D. #I, 

Rutgers Univ., New Bruns~t~iclc JIarnpton 
BARTLETT, J. W., Dairy Dept., S. J. Enx.\N, GEORGE J., R. D. #1, TTincen- 

Agric. College, New Rrnns~ick  town 
BECKER, HENRY, Livingston Are., Rose- G.\GNTT, E. A., BOX 52, Cr:mbnry 

land GREEN, D. F., 100 Bayard St., New 
BENDER, CARL B., Dept. of Dairy Husb., Brunstviek 

N. .T. Agric. Expt. Sta., S c w  Bruns- ~IF.RROLD, JOHN, Library, Xational Oil 
wick Prod. Co., Harrison 

BISHOP, JOHN V., Columbus HOLESICI, FRANK, 45 Wnyne Are., River 
BUTTON, F. C., N. J. Agric. Expt. Sta., Edge 

New Brunstviek KEESEY, MARK H., Cedar Grove 
COHEN, RALPH I., 781 S. 12th st., T\Tcw- RING, WILLIS A., Agrie. Expt. station, 

ark Susser 
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LEPARD. OLIN L.. New Jersey Agrie. . - 
EX@: Station, susses 

LEVOWITZ, DAVID, N. J. Dairy Labs., 226 
Eastern Arc., Kew Brunswiek 

LOTZ, JOHN H., 780 Piaget Ave., Clifton 
MCCAN. J. C.. 318 Grant Are., Higl~land 

park'  ' 
NETZGER, J. H., N. J. Agrie. Expt. Sta- 

tion, New Brunswick 
~ I O R A N .  JAXES J.. Kimble Glass CO.. 

A ~ U R D O C K ,  F. R., Apt. #4, 376 Park Are., 
East  Orange 

PERRY, E. J., X. J. Agric. Collegc, S e w  
I3runs1~iek 

REECE, R.ZT.PH P., Dept. of Dairy Husb., 
N. J. Agric. Espt .  Station, N e ~ r  Bruns- 
wick 

ROBERTS, IIESRT E., Dairy Dept., Rut- 
gers rn i r . ,  New Brunswick 

Russ r .  RESEDE. Castles Ice Cream Co., 
Garheld 

SEYYODR-JONES, FRANK L., 358 Icniek- 
erl)ocker Rd., Englewood 

SHIIART, C. EDXIUND, l;ew Jersey Espt.  
Sta., Susses 

SSY~ER,  D. F., Rrcycr I r e  Crrnm Co., 
444 IZaymond Blvil., Newark 

Sonrnm~,  TV. A., 34 Sviail~c PI., W. 
Orange 

TAYLOR, GEORGE E., Dairy Dept.. N. J. 
Collcgc of Agric., Nc\v Rru~~.;\rick 

TREGTRTH\, JANES D., Xemark 31ilk & 
Creani Co., 26 nridgc St., N c \ r : ~ ~ k  

T-~HLTEICH, H. TV., C/O Ilest Foods, Ine., 
Raponne 

VOORHEES, LOUIS A., P. 0. BOX 2G7, Ye\\' 
~ r u n s ~ r i c l :  

-\V.\I.DRON, MARC C., Califon 
WEATHERBY. EDTVIN J.. 15 3Iili11 St., 

Subscribers : 
BREXER. VALENTINE. 1904 Boulevard. 

Jerse; Citv 
BRUNSON, If. H., 9 Naylor Ave., Penns- 

groox e 
BLRROWS, J ~ I I E S ,  Rrn f t  Cheese Co., 

Jrrsev City 
C \ J I P B ~ L L  S O ~ P  CO., 100 Market st., 

Camden 
CLINTON Xf11,K CO., 347-353 Morris Ave., 

Kernark 
GEXFR!~, FOODS CORP., Criitral Labs., 

112.5 Huclson St., IIobokcn 
HCZLTEI I)EPT., Connt?. Oflire Bldg., 

Roonl 220, White P l a n s  
J~SSSEN,  F. W., 109 Grand St., Hobolten 
JTNE l)\IRT PROD. CO., Isc., 223 C O ~ ~ S  

St., drrsey City 
LIXFSTOYE PROD. CORP OF .IMERIC~\, 

Sc\rton 
MERCIC k CO., INC., Dept. T.S., Rahmay 
N. J .  AGRIC. ESPT. ST.\TIOS. Lihrarv. . , 

S e w  Rrnns~viek 
R m ~ n r  \KS. D. W., TTalk~r-Gordon 

Farms, Plainshoro 
SADOWSI~I, GEORGE F., 109 E. 8th St., 

Clifton 
TER\~II,LEGFR k TVIKEFIELD, INC., 1208 

E. Ridgewood Ave., Ridgr~vood 
TOXPI~INS,  L. J., Packanael: Lake 
TV\r,L.\CE & TIERSOX CO., Isc., 11 Mill 

St., Brllcville 
W ~ r , s o s  D ~ I R Y  Co., Nerr 'J70rl: ,P- Adriatic 

Ares., Atlantir City 

Associate Srrbneribera: 
L. \ s~oc l r r ,  R. D., Millside 1':trms. Rirer- 

siclo 
P \ r ~ c s  D.\IRY, 191 Ncrr St.? S r v  Brnns- 

mirk 
Susses 

W~r . so r ,  LOG.\N T., Walker-Gordon Lab. Afl i z i f l tcs :  
Co.. Inr., Plainsboro OBES.\UF, C.\RI,, 101 Spring St., Garfield 

SEW ~IESICO 

Membcrs : h'llboeribern: 
CUNNINGHA~I, C. C., Dairy Drpt., SCIV SEW nfEr1c0 COLLEGE O F  A.  & lc. A., 

Mcsieo State College, Statc Collegc Lil)rnry, State College 
NEI~SON, D. II., Dairy Husb. Dcpt., S r w  

Jfcsico State College, State Collcg~' 

SEW TORIC 

Meii~bers: I~ESDER, R.\r~rosr), 23 Enston Ace., NOT- 

AHRESS, ALFRED H., 1 1 8 4 9  223th St., \rich 

St.  Albans, I;. I., N. Y. BOIIN, J .  D., 524 W. 57th St., New York 
ALRRECTSEN, R.4YNOND It., R. #3, I t l l a ~ ~  BOSSERXI.ZS, B:\T.\RD, V.S.S. P.C.-1194, 
.~TRES,  TV. E., Dairy Indt~st ry ,  CO~IICII c/o Fleet Post Office, Kew York 

Univ., Ithacn BRADT, C. G., Animal Husb. Dept., Cor- 
B.ZRTSCII, WALTER C., 205 E .  24th St., nrll Vni~crs i ty ,  I t l ~ a c a  

Nexr York BREED, ROBERT S., Agdc. Espt.  Station, 
BATCHELOR, R. I,., 152 W. 42nd St., S e w  Gcnera 

Pork BRERE~ON, J .  G., Sheffield Farms Co., 
BAYER, A. H., Director of Res. and Pro- Inc., 524-28 W. 57th St., New Pork 

duction, General Ice Cream Corp., 710 BROWNELL? 5. J., Dept. of Animal Hnsb., 
Eastern Are., Scheneetady Cornell T'nirersitr, Ithaen 
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BROWNING, R. A,, Park S; Pollard Co., 
356 Hertel Co., Buffalo 

BRIJECKNER, HERMAN J., Dept. of Dairy 
Ind., Cornell University, Ithaca 

BURKE, JAMES D., Route 4, It11aca 
BURRELL, LOOMIS, C/O Cherry-Burrell 

Corp., Little Falls 
BYERS, DALE W., U.S.S. Lnzon, C/O Fleet 

Post Office, New 'ark 
CAHN, MAURICE M., Royal Labs., 118 E. 

28th St., Kelv Tork 
COLLINS, MERVYN A., Shefficld Farms 

Co., 21 Henry St., Norwicl~ 
CORDES, WILLIAM A., Scaltcst, Ine., 230 

Park Ave., Nem York 
CRANDALL, W. T., N. Y. State College of 

Agr., Corncll Univ., Ithaea 
DA~LBERG, A. C., Corncll Univ., Ithaca 
llar~soh-, It. O., 31 Rassau St., Nc~v  Pork 
I~ETWILER, B. H., 110 IIudsoll St., X e ~ r  

Ynrlr 
DU;&X, GEORGE G., 0-454048, 21st Med. 

Drpot, A.P.O. 680, c/o Postmaster, 
New Pork 

DI'HIN, ABRAHAM J., 336 W. End Are., 
N c ~ v  York 

E.\STWOOD, 13. S., DeLaval Separator Co., 
l(i.5 Broadway, Kern York 

ELLIOTT, F. IRVINE, Lab. of Animal Nu- 
trition, Cornell Univrrsity, Ithaen 

FAITST, HOWARD P., R. G. TTrrigllt Co., 
2933 llfain St., Buffalo 

F R E ~ D ~ ~ N ,  AARON, 327 Ceutral Park 
West, Apt. 5E, Nexv Pork 

GAVIN, JOSEPH S., Gaviil Dairy L:lb., 200 
Stockbridge Avo., Buffalo, 15 

GEORGE, A. D., Grandview Dairy, Inc., 
Arkport 

OILYORE. L. K., 1009 Chamhrr of Com- 
mercr Rldg., ~ u f f : ~ l o  

GORDOS, T. D., U.S.S.R., 117-31 Cllerrv 
Avr., Flnsl~iiig, L. I. 

GCTIIRIE, E. S., Dept. of Dairy Ind., Cor- 
nell Univ.. Ithaca 

I IA~~II~TON,  GEORGE R., American Maize 
Prod. Co., 100 E. 42nd St., Ncm Tork 

I1 InrLIs, FR \KK II., Papec Machine Co., 
Shortsville 

RAND, DAVID B., Sllcffield Farins Co., 
Inc., 524 W. 57th St., New Pork 

I~ARhHB\RGER, K. E., Hq. Second Ser- 
vice Command, Gorrrnors Island 

II?\RrPMAN, G. H., 225-10 95th Ave., 
Ri~llerose 

TIERRINGTON, B. L., Dept. of Dairy Ind., 
Cornell Univ., Itllacn 

HERTWIG, R ~ Y M O N D ,  The Borden Co., 
3.50 Madison Ave., New York 

~IESSELSCHWERDT, I?. H., Coop. G.L.F. 
Mills, Inc., Buffalo 

RILEMAN, J. L., Dairymen's League, 810 
Rurnett, Syracuse 

HOPKINS, A. G., c/o V.E.P. Foods, Inc., 
6812 58th Ave., Maspeth, L. I. 

IIOPSON, GEORGE R., 165 Broad~ray, New 
Pork 

HOPS-\I<, P. X., C/O Refined Syrups S; 
Sugars, Iiic., Ft. of Vark St., Yonkers 

HUBBELL, JR., BRUCE E., Apt. DD11, 
5101-39 Ave., S~innyside, L. I. 

HUNNICUTT, WALTER D., Nat'l Dairy 
Prod. Corn.. 230 Park Avenue, S e w  - .  
York, 17 

JANSEN, J. F., 1 Union St., Oneontn 
JENSEN, OTTO G., Boyce Thompson Inst., 

108G S. Broad~vav. Yoilkers ", 
JOHNSON, L. C., Moravia 
JUDKIXS. EI. F., 75 E. 45th St.. SCTV 

Yorlc 
KERN, CLYDE L., 11 W. 4 2 4  St., 21st 

Floor, S r m  Pork 
KLEERUP, ALES, 31 Xassau St., Sen '  

Pork 
ICNAYSI, GEORGE, Dairy Ind., Bldp., Cor- 

ncll Unir., I thara 
KOERTEK, C., 524 Waverly Avo., Brooklpn 
R o ~ n ,  LVDTTIG, 8514 114th St., Richmond 

Hill 
~ R r 1 i o r s 1 c ~ ,  V. AT., Dept. of Dairy Tnd., 

Cornell Univ., Ithaca 
Kusz ,  CLAREXCE E., 300 Terminal Rldg., 

Rochester 
LAIIB, LELAND mT., Dept. of Animal 

IIusb., Cornell Univ., Ithaca 
LAZARUS. N. E., 125 N. Elm~mod, Rnf- 

falo 
LERXKUHL, HENRY, 73 lTo\rell St., 

Rochester 
LEVITAS, NEYER, 1314 Grand Concol~rse, 

Bronx 
LIST, TV. I-I., Assn. of Ice Creniii llfrs.,  

I-Iotrl Pennsylvania. 7th Are. ck 34th 
St., Xem ~ o " r k  ' 

LOOSLI. .l. K., Lab. of Animal Sutrition, 
Corncbll Univ., I t l~aca  

LIT \s, HESRT L., JR., 116 0:1k dive., 
Ithaen 

LUSDSTEDT. ERIK, 54 Sol~th St., Go\hcn 
3l~cI<1sxol.r, DOYALD .T., 10-1-lti 10Gtl1 

St., Queens Village, I,. I. 
M z \ ~ ~ l T ~ S E ~ ,  W. II., Borden's Farm 

Proil. Co., Inc., 110 Iludnon St., S r l r  
Tork 

MARQUARDT, J. C., Agric. Expt. Station, 
Genrra 

MASUROVSKY, B. I., 2784 Morris Ave., 
BI onx 

MAYNARD, L. A., Dept. of Anilual IIusb., 
College of Agrie., Ithaca 

~~cCIIESNEY, I<. R., Fairmnnt Cly. Co., 
B~iffalo 

MERRILL, HOl17.4RD J., Alfred 
~IILLESICY, -4., 199 Lexington Are., Uuf- 

fnlo, 13 
Moort, D. E., c/o Bordcn Co., 330 bladi- 

son Are., Sew York 
J~ORLET, LEWIS W., American Jersey 

Cattle Club, 324 W. 23rd St., New Pork 
MORRISON, F. B., Dept. of Aninla1 IInsb., 

Cornell Univ.. Ithaca 
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X ~ Y L O R ,  11. RROOICS, Dairy Industry 
Dept., Cornrll Cnivcrsity, Ithaca 

NEWXIAN, P. E., Bcacoil Milling Co., 
Cauyga 

NISBET, J. C., Anleriean Jersey Cattle 
Club, 324 TV. 23rd St., New York 

NORRIS. L. C., Rice IIall. Cornell Univ.. 
Ithaca 

SORTFI, CHARLES E., 23 E. 26tli St., Sew 
Ynrk - .  ... 

P.\LEY, CHARLES, C/O Certified Labs., 
Inc., 19 Hudsol~ St., Nelv 'ark 

PAYNE, IRA G., BOX 1259, Albany 
PINCUS, SOL, C/O Drpt. of 11calt11, i 2 5  

Worth St., Se l~ .  Y~ork 
POTVER, ROBERT E., 07 Rescrroir St., 

Cohors 
POWERS, A. J., Bor i l e i~ '~  Farm Prod. 

Co., 90 Tliird .\re., 13rooklyn 
PRENTICII, E. PARJI.~LEE, 5 W. 3Srd St., 

New York, 19 
QUESCER, ~ltT11I'R B., 542 E. 19th St., 

Rclv York 
REGAN, J. J., C/O General Dairg Service 

Corp., 1231 Gray Arc., Utica 
ROBERTSON, A. II., Director of State 

Food Lal)., State Ofice Blrlgs., .1111aiiy 
RONAS, iYf1CHAEL H., Ricllville 
Ross, HARRY ALBERT, Tlle I%orden Co., 

350 3Iadison Are., Nclv York 
Ross, 11. E., Cornrll Unirersity, Itllaca 
SILISI~JRY, GLESN W., Dept. of Ai~imal 

IInsb., College of -4grie., Itliaca 
S.war,~,  E. S., Animal IIusb. Uel~t., Cor- 

ncll University, I t l~aca 
SC.?LES, FREEXIAS AT., 179 Ccntrnl Park- 

way, Mt. Vernon 
SCH,\EFER, C. G., Room 2304, 420 1,cxing- 

ton Ave., New Torlt 
SEXILER, EDWIN L., Cllurel~rill~~ 
SHER~IAN,  J. N., Dairp Tnd. Dept., Cor- 

ncll Unirersity, I t l~aca 
SHIPSTEAD, IIELGE, Borden Lab., 500 N. 

Franklin St., Syracuse, 4 
HOLL.\SD, ROBT. F., Cool?. G.L.F., Soil 

Bldg. Service, Terrace Hill 
SUITTI, C. A., Standard Brands, 595 

Madison Avc., New York, 22 
STARIC, C. S., Dairy Bldg., Cornell Uni- 

versity, Ithaca 
STEELE. FIXLET 3I., 74 Liliwood Avc., 

IIamburg 
SUPPLEE, G. C., Dry Milk Co., Researcll 

Lab., Bainbridge 
SWANNER. ROY 0.. District Milk Sani- 

tarian, 412 Rogers Bldg., Glen Falls 
TAUB, JOEL, 40 E. lit11 St., Brooklyil 
TAYLOR, JOE S., R. D. # 1, JIoincr 
THOMPSON, C. E., Thc Ror~lcn Co., 1.5 

Rcnwiek St., New Yorlc 
THonl~soN, E. C., l ip2  E. 2211d St., 

Brooklyn 
TJARICS, EDT. b., 52 3lain St., Port 

V?asliington, L. I. 

VANDEA~ARK, NOLAN L., Dept. of Anim:~l 
Husb., Cornell University, Ithaca 

VORPERIAX, JOIIN H., 117 01 I'ark Lalle 
South, Kern Gardens, L. I. 

WEBSTER, H. G., JR., 63-50-83 Place, 
Elml~urst 

WKISBERGER, ROB'l'. I., 951 CanOll St., 
Brooklyn 

WEYTTTORTB, TV. A., The Borden CO., 
350 Madison Ave., New York 

WEST. GEORGE &4.. Rorhestrr ITcalth Bu- 
rps;, 82 ~ l i c s t h t  St., Roehrster 

W I L L ~ A S ,  11. A., Animal IIu.;I). Dept., 
Cornell Univ., Ithaca 

WINSING, ROSS J., 5211 TV. Sit11 St., New 
York 

YOUNG, PAUL, S a t ' l  Dairy Prod. Corp., 
230 Park Ave., New York 

Rouse.. Point 
BLCE R ~ n u o r  ICE C'nEnnr Co., GG Roches- 

ter Arc., Eroolclyn 
BREAIC~TONE BROS., INC., 99 IIudson St., 

New York 
C\RASSO, DANIEL. 17 East 96th St.. New 

Yorlt 
CARPESTER, C. M., Dept. of Bactcriologp, 

Strong Memorial IIosp, Roclirstrr 
CHIPJI.\S, ~ I Y R O N ,  1234 Granite Bldg., 

Rocl~rster 
COHS,  ORRIS, Sunsliinr Farnls, Inc., 

Brans Terminal AIarkrt, Brous 
COLLEGE OF AGRIC., Lihmry, Cornell Uni- 

r c r s i t ~ ,  Itliaca 
COLVJIBI \ US1\'. LIBR~RIES, s011th Hall, 

Columbia Unir., Xcw York 
CORNELI, Ur;1r7.. Flolrrr Veterinarv Li- 

brary, Jamcs Lam 11x11, Itliacn 
Cons I'ROD. ~IEFISISO CO. iltt . :  C. T. 

K:iyll:rrt, li Battery Place, New York 
CROWLEY'S MILT< CO., INC., Bingliamton 
EL-ERT. 31. B., Shefficld Farms Co., 632 

TT. 125th St., New York 
FLETSCFI~IAK LABS., 810 Gr:nld Con- 

course, New Yorlc 
ForR COXTINETT ROOlc CORP., 233 Fifth 

Arciiur, Ne\v York 
GENERAL ~\IILK Co., Ixc., 19 Rrctor St., 

S r m  York 
CHR. II.~SSFS'S L.\n., Isc . ,  Little Falls 
CHR. HAKSES'S LAB., INC., 115 Broad- 

way, Nmv York 
I I . t r r a ~ .  I I a n n ~ s o s  I%., The Borden Co., 

350 3ladison Are., New York 
HERRICK, L. E., C/O Cloverdale Farms 

Co., Binghamton 
H O L ~ R D ,  F. D., Bordcn's Farm Prod., 

Div. of the I3orden Co.. 110 Hudson 
St., Nclr Yorlc 

ISREDKCO, INC., 702 Third Are., New 
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LEBER, HENRY, C/O Dairymen's League, 
731 Main St., Poughkeepsie 

LEDERLE LABS., INC., Pearl River 
LIBRARY OF THE MEDICAL SOCIETY OF THE 

COUNTY OF KINGS, 1313 Bedford Ave., 
Brooklyn 

MARSHALL KIRBY & CO., INC., 326 Green- 
wich St., New York 

NCGRAW-HILL PUBLISHING CO., INC., 
Food Industries Edit.. 330 W. 42nd St., 
New York 

MCMILLAN, W. D., COOP. G.L.F. Ex- 
change, Inc., Terrace Hill, Ithaca 

MOULTON, G. M., DeLaval Seperator Co., 
165 Broadway, New York, 6 

MUNICIPAL REFERENCE BRANCH. 2230 -~ - 

Munici~al  Bide.. New York ' 

, , 

St., ~ e u r  York 
NEAR'S FOOD CO., INC., P. 0. BOX 1039, 

Binghamton 
NESTLE'S MILK PROD., INC., Att.: A. A. 

Scott, 155 E. 44th St., New York 
NEW YORK ACADEMY OF MEDICINE, Li- 

brary. 2 East 103rd St.. New Pork 
N. Y." AGRIC. EXPT. ST~TION,  Library, 

Geneva 
NEW PORK GOOD HUMOR, INC., 46-81 

Metropolitan Ave., Brooklyn, N. Y. 
NEW YORK PUBLIC LIBRARY, Fifth Ave. 

& 42nd St., New York 
N. Y. STATE AGRIC. 6: TECHNICAL INST., 

Canton 
N. Y. S. DEPT. OF HEALTII, Bureau of 

Milk Sanitation, State Office Bldg., 
Albany, 1 

NEW YORK STATE LIBRARY, Albany 
CHAS. PFIZER C Co., INC., 81 Maiden 

Lane, New York 
PIONEER ICE CREAM BRANDS, INC., GOU- 

verneur 
PRESCOTT, M. S., Editor, Holstein-Friesian 

Worl*, Lacona 
RIFORD, L. S., The Beacon Milling Co., 

Inc.. Cavuea 
SABEL: SLYGEL, 60 Grammerev Park. 

Nem York ' 

SHEFFIELD Faus Co. LAB., 1055 Webster 
Ave., Bronx, New York 

SQUIBB, E. R. & SONS, Library, 25 Colum- 
bia Heiehts. Brooklyn 

ST.~NDARD~B~NDS, IGc., Library, Special 
Prod. Dept., 595 Madison Avc., New 
Pork 

Members : 
AGRISS, NORTOX, Tng. Det. AAFTTC, 

Univ. of North Carolina, Chapel Hill 
AREY. J. A.. State Colleee Station. Ra- 

leigh 
" 

BOOKER, WARREN H., Director, Div. of 
Engineering, St. Board of Health, 
Raleigh 

STATE ISST. OF AGR., Library, Att. : Miss 
R. Hitchman, Farmingdale, L. I. 

STECHERT, G. E. & CO., C/O Gilbert Stor- 
age Co., Inc., 39 W. 66th St., New York 

SUNSHINE FARMS, INC., Att.: 50s. 
Schnitzer, Bronx Terminal Market, 
Bronx 

TAYLOR INSTRUMENT CO., Librarian, 95 
Ames St. a t  West Ave., Rochester 

TINKLEPAUGH, ARTHUR, c/o Dairymen 's 
League, 374 Delaware Ave., Buffalo 

TIOGA MILLS, INC., Waverly 
VETERINARIAN, HDQ. SECOND SERVICE 

COMMAND, Governors Island 
VOORHEES, SCHWLER G., 51 Prospect St., 

Amsterdam 
WALLERSTEIN CO., INC., Library, 180 

Madison Ave., New York 
WEPF, B., C/O Wedemann & Godknecht, 

Inc., 100 Broad St., New York 
ZAUSNER & CO., 175 Franklin St., New 

York 

Associate Sz~bscribers: 
CASEIN CO. OF AMERICA, INC., Att.: H. V. 

Dunham, Bainbridge 
GENERAL ICE CREAM CORP., 10 White St., 

Rochester 
nynnox ICE CREAM CO., INC., 47th Ave. 

61 Van Dam St., Long Island City 
HUTT, HENRY, Hutt's Dairy, 751 Tona- 

wanda St., Buffalo 
SEALTEST LAB., BRIGHTON PLACE DAIRY, 

45 Fulton Ave., Rochester 
SE~LTEST LiB., DODDS ~ L D E R N E Y  DAIRY, 

202 Walden Are., Buffalo 
SEALTEST LAB., GENERAL ICE CREA~I  

CORP., Pleasant St., Albany 
SEALTEST LAB., GENERAL ICE CREAM 

CORP., 235 Elm St., Buffalo 
SEALTEST LAB., GENERAL ICE CREAM 

CORP., '710 Eastern Ave., Schenectady 
SEALTEST LAB., GENERAL ICE CREAM 

CORY., 120 Wilkinston St., Syracuse 
SPEAKS, CHARLES, Milk Industry Foun- 

dation, Chrysler Bldg., New York 

Student Afiliates: 
BOBROW, ALVIN E., 219 Schenectady Ave., 

Brooklyn 
GELLER, Lorns, 2609 Briggs Ave., New 

Pork 
HICKS, CHARLES E., O.M.C., Sales Office, 

Plattsbnrg Barracks 

CLEVENGER, W. L., Dairy Dept., State 
College, Raleigh 

COL~ARD, DEAN W., N. Carolina Dept. of 
Agric., Div. of Test Farms, Swannonoa 

FAIRES, E. W., Coastal Plain Station, 
Willard 

GRINNELLS, C. D., State College Station, 
Raleigh 
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GULLEWE, E. P., Plant Food Iust.  of N. WILSON, J. E., Sycamore Dairy, Fayette- 
Carolina & Va., Raleigh ville 

HOPKINS, J. N., Southern Dairies, Inc., 
Patton Ave., Asheville Subscribers : 

KENNEDY, W. L., A. & T. College, Greens- AGRIC. & TECHNICAL COLLEGE, Att.: Alma 
boro I. Morrow, Greensboro 

ROBERTS, W. hl., Dept. of Animal Ind., COBLE DAIRY PRODUCTS, Lexington 
N. C. State College, Raleigh DUKE HOSPITAL LIBRARY, Durham 

RUFFNER, R. E., Dept. of Animal Husb., JOFlNsoN, GEORGE, 201 N. Front St., Wil- 
State College Station, Raleigh mingtou 

SHAW, A. O., Dept. of Animal Iud., MELVILLE DZIRY, Burlington 
N. C. State College, Raleigh S O U T ~ E R N  DAIRIES, INC., Winston-Salem 

THOBIAS, ROBT. C., State IIealth Dept., 
Raleigh Associate Subscrtbe~s: 

TUCKEY, S. L., c/o Camp Surgeon, Camp WRITE ICE CREAM & MILK CO., E. L. 
Davis White, Wrightsville Beach Highway, 

TUFTS, LEONARD, Pinehurst Wilmington 

NORTH DAKOTA 

Xeiiabers : Subscribers : 
CONNER, J. K., C/O Wm. 11. Conner, Mc- JENSON, 0. N., Mgr. Farmers Union 

Kenzie Coop. Cry., Williston 
DICE, J. R., Dairy Husb. Dcpt., N. D. MURPHY, WM. J., Dairy Commissioner, 

Agric. College, Fargo Dept. of Agric. & Labor, Bismarck 
JENSEN, C., Dairy IIusb. Dept., N. D. STATE COLLEGE STATION, Library, Fargo 

Agric. College, Fargo STATE LABS. DEFT., Lock Drawer 900, 
~ ~ U R R A Y ,  D. L., Dairy Dept., N. D. Agric. Bismarck . - 

College, Fargo 
WATT, A. L., Northern Great Plains S t ~ d e n t  Afliliates: 

Dairy Sta., Mandan NIELSEN, MILTON, Rugby 

OR10 

Xc?nb ers : CHARLES, DONALD A.. 3055 E. 63rd St.. 
ALEXANDER, C. B., Akron Pore Milk Co.,  levela and 

272 Romerv St Akron CHRISTIAN. C. F.. BOX 286. Worthineton -. ..4 .-"., --..- --- 
:IR~ISTRONG, T. v., 256 E. Longview Avc., ~ L O U S E ,  s H., i25  N. Fountain Auve., 

Columbus Snrinefield 
BABCOCK~ WAYNE. 945 Berden Ave.. cook, ~ E E  B., JR., 304 S. Robert Blvd., . . 

~ o l c d o '  Dayton 2 
BACHTEL, R. T.. Noaker Ice Cream Co.. CORN, ORVILLE, 2107 Myrtle Ave., N. W., 

1112 E. ~usca&~vas  St., Canton Canton 
BAKER, NEIL R., 239 W. Spriag St., CRAIG, JOHN, Borden's Ice Cream & 

Columbus Dairy Co., Newark 
BELL, EIENRY, 5130 W. Awnue, Ashta- CREAMER, DWIGHT S., 2150 4th St., Cuya- 

bula hogs Falls 
BENNETT, C. L., Matthews-Frechtling DENLINGER, H. E., 558 Spring St., 

Dairy Co., 2363 St. James Ave., Cincin- Wooster 
nati DIEHL, M. W., 14912 Alder Are., East 

BERG, E. I(., Novelt,y 
BLBCKMAN, CHAS. L., Ohio State Uiiiv., 

Columbus 
BOWERS, JOHN, West Unity 
BRANDT, GRAYDON W., 919 TV. IIain St., 

Norwalk 
BUCHANAN, T. B., 1086 N. 4th St., Colum- 

bus 
BURGWALD, L. >I., Dept. of Dairy Tech., 

Ohio State Univ., Columbus 
CAMPBELL, E. E., White Mt. Creamery 

Co., 124 W. Wayne St., Lima 
CAYPBELL, F. M., The Andalusia Dairy 

Co., Salem 
CARVER, R. J., I ~ o o r e s  6; ROSS Milk Co., 

Colnmbus 

Cleveland 
DODD, D. R., 201 Ton~nshend Hall, Ohio 

State  Univ., Columbus 
D o ~ c n s .  M. J.. 159 Stanford Drive. Berea 
DRAIN, 'H. D.; Peoples Dairy CO:, Inc., 

Akron 
DREYER, VIRGIL O., 219 E. 5th St., Day- 

ton 
DRUSENDAHL, L. G., 1796 Northwest 

Blvd., Columbus 
EBRIGHT, JAIIES R., 126 Chatham Rd., 

Columbus 
EMERY, F. H., 1945 E. 97th St.. Cleveland 
ERB, J. HOFFXAN, College of Agric., 

Ohio State Univ., Columbus 
ERF, OSCAR, l89G N. High St., Columbus 
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FIFER, RUSSELL., Ohio Dairy Prod. dssn., SADELIN, EUGENE PAUL, 331 Spring St., 
5 East Long St., Columbus Wooster 

FROHRING, W. O., Box 232, Chagrin Falls KERLEY, GEORGE E., Bd. of Health, Steu- 
GARRETT. 0. F.. M. & R. Dietetic Labs.: bcnville 

Ine.. 585  leie eland Ave., Columbus. 16 X1roTTr, GEORGE, 2366 17th St., Cuya11og.a 
GEBH~RDT, IT.  T., Route 6,' ~ a r y s o i l l e  Falls 
GINGERY, ROY, 17 N. Cliampion St., OTTIXG, R. E., R. D. #3, Westerville 

Youngstown PARSONS, MERLE J., P. 0. Box #16, 
GONGWER, KENNETH, 510 Samaritan Avc., Windham 

Ashland PERKINS. A. E.. ExD~.  Station. Woostor -.- -- 
GREEX, ROBERT F., 64 Clieqtiliit St., Pai~is-  

ville 
HAMILTOS, IIAROLD P., BOX 301, Sugar 

Creek 
I I . t n ~ r ~ ~ o w ,  ROBERT, Cleveland Icr  Crcam 

Co., 47th W & Train, Cleveland 
R.IMILTON, T. I ~ L I N E ,  Diamond Jlillc 

Prods. Ine., 315 Crmlia~n St., Columbns 
HANGER, ROBERT, 361 E. Sortlinood Avr., 

Columbus 
IIARNON, TOII, 160 W. 3Io1md St., Cirele- 

ville 
IIAYDEN, C. C., Expt. Station, \Voostcr 
IIIBBS, JOIIX W., Expt. Station. TVoostrr 
HILL, ROBERT W., Chardo11 
I~OLESKI, CASTIJCERE, Pcnillsula 
HULL, MAURICE E., 1398 IIaii~es Ave., 

Columbus 
ISALY, S. D., 1033 3Ialioning Arc., 

Youngstown 
JEWELL. R. N.. 618 E. High St.. Mt. - ,  

Vernon 
KAESER, I~AROLD, 4295 Ole~tallgy Rd., 

Coliimbus 
KAHLER, KARL If., R. D. #1, Westervillr 
KENNEDY, ROLAND N., 163 N. Wasliing- 

ton Ave., Columbus 
EESSELRING, L. M., Jiesselriiig Dairy, 

1537 Triplett Blvd., Altroi~ 
KNOOP, C. E., Expt. Station, Woostcr 
ROCH, IRVISG 0.. BOT~PIIS Dairy & Icr  

Cream Co., Columbus 
KR~USS,  IV. I:., Expt. Statioi~, TVooster 
KRILL, W. R., Veterinary Clinic, Ohio 

State Univ.. Columbus 
I~UBEK, J. w.; 3335 East Monmoutll Rd., 

Cleveland 
LAMB, \V.\LTBR, Bellc Center Cry. C 

Cheese Co., Belle Center 
L ~ R S O N ,  R. A., Dept. of Dairy Tccli., 

Ohio State Univ., Columbus 
LEEMAN, LESTER, 735 Garfield Aae., 

Sandusky 
LYMAN, J. F., Dcpt. of Agric. Chemisty, 

Ohio State Univ., Columbus 
MCBRIDE, C. G. .  1644 Guilford Rd.. 

Columbus 
NILLER, ROY, R. R. #2, Canton 
MITTEN, HORACE, 208 E. Jackson St., 

Millersburg 
MIZRR, E. A., Hillcrest Dairy, Inc., Cadiz 
MONROE, C. F., Expt. Station, Woostcr 
MUNTZ, BEN, R. D. #8, Eillsboro 

PETERS, 'AUST;S k, 3077 ~ i a c k e n  Rd., 
Cincinnati 

PFEFFER, JOHN C.. 1293 Jackson Ave., 
Laltemood 

Ranrs~y ,  R. J., 21853 Crom~vell, Rocky 
River Branch, Cleveland 

REEVES, CH. V., 671 East Arc., Akron 
Ross, S. &I., If .  & R. Dietetic Labs., 586 

Cleveland Ave.. Columhus 
SALISBURY, S. M.: Dept. of Animal Husb., 

Ohio State Univ., Columbus 
SCHILLING, R. L.. 513 Lynul~areil Dr.. 

Toledo 
SHAFER, REED, Box 138, Celina 
SHAFFER, WESLEY A., 1937 Sorthwest 

Blvd., Columbus 
SHELLENGRR, KERN K., 514 Woodbury 

Are.. Columbus 
S L A T T ~ R ,  WALTER, 256 E. Longriew, 

Columbus 
SJIITII, JAMES T., Prospect 
SNITII, WAYNE E., 1360 S. Ohio Ave., 

Columbus 
SPRAGUE, A. L., Jackson Center Cry., 

Jackson Center 
STRIKER, JOHN M., Baltic 
STIYER, IIUGH F., R. #2, Ler~isbu1.g 
STOLTZ, PHILIP, 1971 Colicord Rd., Colum- 

bus 
STOLTZ, R. B., Dairy Tech. Dcpt., Ohio 

State University, Columbus 
SUTERJIEISTER, L. A., Red Wing Gorp., 

Dayton 
SUTTON, T. S., Dept. of Animal Husb., 

Oliio State University, Columbus 
TITUS, R. W., Nestles 31ilk Prod., Ine., 

Control Lab., Marysville 
TGCKER, HUBERT, Wortliington 
V-LNATTA, A. J.. 1323% JIcPlicrson Blvd.. 

Fremont 
WAGNER, WM., Canal Fulton 
WAY, 1-1. O., 308 Western Reserve Bldg., 

Cleveland 
TVRlsRR, HARRY H., Dept. of Baeteriol- 

ogy, Ohio State Univ., Columbos 
W ~ c ~ < r ~ i n f ,  J. C., 4227 W. 36th St., Cleve- 

land 
WILSON, H. ICENNETH, C/O Page Dairy 

Co., Toledo 
WILSON, HORACE K., 214 Ogle St., Wash- 

ington C. II. 
WOEBKRNBERG, NORBERT H., 1345 Joseph 

St., Cincinnati 
WOODRUFF, ALFRED, WOOT~S & ROSS, N. 

Washington Ave., Columbus 
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WOODYARD, W. O., Cudahy Packing Co., VETERINARIAN, HDQ. FIFTH SERVICE COM- 
Washington, C. H. NAND, Ft. Hayes, Columbus 

C. WARNOCK & CO., Bucyrus 
Subscribers : Associate Sttbscribers: 

CLARK, W. L., Van Camp Milk Co., B r w  BOALS, B. B., Page Dairy CO., Mansfield 
CLEVELAND PUBLIC LIBRARY, Serials BROUGHTON'S FARBI DAIRY, INC., Mari- 

Deot.. 325 Suocrior Ave.. Cleveland 0 t h  
CONE~TOGA C R E A ~  & CHEESE JIFG. CORP., 

Eureka & Wood Sts., Lima 
CONNEAVT CREAMERY CO., Coiincaut 
FARLEY, J. W., Cherry-Burrell Corp., 1618 

E. 25th St., Cleveland 
GEhr CITT ICE CREA~I CO., 1003-11 W. 

Third St., Dayton 
GREAT LAKES INDUSTRIAL L.\BS., -0140 

Jefferson .Ire., Toledo 
G u s D L . ~ ~ ~ ~ ,  G. P. Rr Co., BOX 122, Nor- 

~voocl Station, Cincinnati 
IIAYAIES, P. L., 2000 W. 14th St., Cleve- 

land 
INDEPENDExT GOLDEN GLOW DAIRIES, 

Isc . ,  1309 Logan Ave., Youngstown 
KROGER FOOD FOUNDATION, 1212 State 

Are., Cincinnati 
MERCHANTS CREAMERY CO., INC., J. T. 

Stach~rell, 528 Livingston St., Cincin- 
nati 

-""." 
IDEAL J~ILK CO., Alpllonse Switalski, 

Portsmouth 
KOFRON, JOHN F., IIillside Dairy, 1418 

Warrensville Center Rd., Cleveland 
Rts. 

LAAIONT, R. A., Mgr., Supreme Dairy Co., 
156 E. Milner St., Alliance 

-METER DAIRY PROD. CO., 3051 E. 63rd 
St., Cleveland 

SEALTEST LAB., Telling-Belle Vernon Co., 
3740 Carnegie Ave., Cleveland 

VERSSEN, J. A., French Bauer, Inc., 
Plum & Parknnv. Cincinnati 

WILLIANS, BLAIR," 'The Fairmont Cry. 
Co., 1310 TV. l i th ,  Clercland 

Student Affiliates : 
BOTKIX, WESDELL, Dept. of Dairy Teell., 

Ohio State Univ., Columbus 
DAVIS. ~ I Y R O X ,  Oak Hill 

OHIO AGRIC. EXPT. STATION, Wooster DAVIS; R-\I., 669 Montrose.Ave., Colum- 
OHIO STATE UNIV., Library, Columbiis bus 
ORVILLE MILK CONDENSING CO., Orville EISTER, R-~LPH, 129 E. Raymoiid St., Van 
OWENS-ILLINOIS GLASS CO., 1700 N. TVert 

Westwood Ave., Toledo GREISER, FRED, West Pike, Zanesvillc 
PICKERINGTO~ CRY., INc., Pickeriiigton IIART, DOSALD, 1136 Walters St., Colun~- 
PROCTOR & GABIBLE, N. A. & R. Bldg., bus, 3 

Ivorydale IRELAND, WALTER, 227 15th Ave., Colum- 
RESEARCH L-~BS., S.M.A. Corp., Chagrin bus 

Falls Loc~irvoon, 32. E., 4894 Edgepark Dr., 
SPELLERBERG, 21. J., Chief Daisy Prod. Garfield IIts. 

Co., 422 W. Guthrie St., Upper San- I'FAFF, BERNARD, Route #2, Delta 
dusky S~~rnf l ; .~ r sk- ,  WAL'ER F., JR., 10314 ,Lake 

STEYER, L. E., 30 St. Clair St., Tiffin Arc., Clcrcland 
TtlSSING, L. BENTOX, Rfarben Ford WHIP, GLENS, 73 E. Weisheilner Bd., 

Farm, R. R. #1, Piekerington Colun~bus 
UNITED MILLS, INC., Graftoil W I L L I A ~ ~ S ,  TIIO~IAS M., hTorthern Ohio 
Uslv. IIOSPITALS OF CLEVELAND, Dept. Breeder's Assn. Farm, Republic 

of Pediatrics Library, 2065 Adelbert WINTER, EMIL, 11821 Honcpdale -4re., 
Rd., Clmcland Clcrcland 

OKLAHOMA 

BIem bers : ROBB, SOEL W., 408 E. Teeumsel~, Tulsa 
BOEHR, JOIZN W.,  EX^. Div., Oklahoma A. SCHwAR"~ LEE R., Carnation Co., of Okla- 

& 31. College, Stillwater llama, Tulsa 
CAVE, 11. TV., Dept. of Dairy Rusb.., Olda- TRzclNSK1> S. C., St., 

homa A. & 11. College, Stillwater 
JOHNSON, PAUL E., Dcpt. of Dairying, S1bb"cribers: 

Oklahoma A. & M. College, Stillwater DAIRY CONTROL DEPT., Oklahoma City 
KRIENKE, WALTER A., Oklalioma A. 8; M. OKLAHOXA A. & BI. COLLEGE, Agrie. Li- 

College, Dept. of Dairying, St,ill\vater brary, Still\rater 
KUHLUAN, A. H., Dairy Dept., Oklahoma PAXHANDLE -4. Rr N. COLLEGE, Library, 

A. & 11. College, Stillwater Good~vell 
LEIGHTON, RUDOLPH E., BOX 546, mood- 

ward Associafe Subscribers: 
MCGILLIARD, P. C., Dairy Dept., Okla- BORDEN'S MILK & ICE CREAM, 2126 N. 

homa A. Rr M. College, Stillwater Broadway, Oklahoma City 
OLSON, H. C., Dept. of Dairying, Olrla- CARNATION COMPANY OF OKLAHOMA, 

homa A. Rr M. College, Stillu,ater Box 2549, Tulsa 
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Y e ~ i ~ b e r s :  
ANDEREGG, TRACY, Meadowland Dairy 

Co., Rt. #I, Box 2475, Portland 
BRANDT, P. M., Div. of Animal Ind., 

Oregon State College, Corvallis 
BROWN, G. A., 1319 S. E. 12th Ave., 

Portland 
COLMAN, H. N., Dairy Dept., Oregon 

State College, Corvallis 
EWALT, H. P., Corvallis 
GEORGE, J. S., Tillamook Co. Crcainery 

Assn., Tillamook 
HAAG, J. R., Agric. Expt. Station, Cor- 

vallis 
HENRY, W. W., Dairy Coop. Ass]]., 1313 

S. E. 12th Ave., Portland 
HOWELL, H. B., Rt. 1, BOX 921, J. J. 

Astor Expt. Sta., Astoria 
JONES, IDWAL R., Dairy Dept., Oregon 

State College, Corvallis 
KEYSER, H. C., Dairy's Supply Co., Inc., 

506 S. E. Union Ave., Portland 
MEADOWS, ELNER J., 302 Corbett, Port- 

land 
NEEKS. BENTON. C.P.S..  cam^ jt56. ,, , 

waldport 
MONROE, M. P., 2420 N. E. 28th, Portland 
MORSE, ROGER W., Ext. Dairyman, Oregon 

State College, Corvallis 

PENNSY 

3ieax b ers : 

ANDERS, H. K., Asst. Connty Agent, 
Community Bldg., Butler 

-~USTIN, CARLTON J., Supplee-Wills-Jones 
Milk Co., 15 S. 34th St., Philadelphia 

BARNHART, JOHN L., 820 DeKalb St., 
Norristown 

BEAN, A. LELAND, State College 
BECHDEL, S. I., Pennsylvaliia State Col- 

lege, State  College 
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ABSTRACTS OF LITERATURE 

BACTERIOLOGY 

526. Variation of Brucella spp. with Reference to the Bacteriostatic 
Action of Dyes. GORDON T~ORLEP, JR., AND JANE READ WORLEY, 
Brucellosis Research Project, Clayton Foundation, Univ. of Texas, 
Austin. Jour. Bact., 46, No. 2: 219. Aug., 1943. Abs. Proc. 
Local Branches. 

Brlrcella s ~ ~ i s  was grown on tryptose agar containing basic fuchsin. A 
few colonies cleveloped, exhibiting the ability to grow well on basic fnchsin 
agar, a characteristic lacking in the parent strain. The variant cultures 
conlcl not be distinguished from the parent strains by microscopic appear- 
ance, by fermentation reactions, or by colonial appearance on tryptose agar, 
but gave reactions on clyes which were identical with those of 'Brztcella 
melitensis. D.P.G. 

527. Preliminary Observations of Growth of Selected Strains of Brucella 
in the McCullough and Dick Mineral Base Medium. l?. T. 
SCI~UHARDT A ~ T  GRACE A. BEAL, Brucellosis Research Project, Clay- 
ton Fo~xndation, Univ. of Texas, Austin. Jour. Bact., 46, No. 2:  
219. Ang., 1943. Abs. Proc. Local Branches. 

A11 account is given of the growth factor requirements of selected strains 
of Brwcella abortlts, Br. nlelitensis, ancl Br. suis for thiamin, niacin, biotin 
and pantothenic acid. D.P.G. 

528. Viability of Streptococcus Lactis. H. B. NAYLOR, Col. of AS'., Cor- 
nell Univ., Ithaca, N. Y. Jour. Bact., 46, No. 2: 222. Ang., 1943. 
Abs. Proc. Local Branches. D.P.G. 

529. Studies on the Nature and Control of Dissociation in Brucella 
Abortus. T E R S E R  BRAUN, Div. Vet. Sci., U!liv. of Calif., Berke- 
ley. Jour. Bact., 46, No. 2: 222. Aug., 1943. Abs. Proc. Local 
Branches. D.P.G. 

BREEDING 

530. Artificial Insemination. E. E. HEIZER, Univ. of Wisconsin, Madison. 
Natl. Butter ancl Cheese Jour., 3 4  No. 9: 44. Sept., 1943. 

The adl-antages prorided b -  artificial insemination associations are as 
follows: superior sires a t  no greater cost. decreased risk and greater speed 
in proring bulls, disease control, veterinary serrice, pregnancy exams. better 
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cattle market, and eliinination of danger of l~aving bull on farm. Such 
associations to be snccessfnl require cooperative spirit, intelligent a11d ade- 
quate membership, capable leadership, liinited area and central bnll quarters 
with a suitable laboratory under a competent veterinarian. W.V.P. 

BUTTER 

531. Chemistry of Butter and Butter Making. V. Methods for Deter- 
mining the pH of Cream with Standardized Acidity and of Butter 
Made from This Type of Cream. C. E. PARMELEE, E. \IT. BIRD, 
AND D. F. BREAZEALE. Iowa State Col. Res. Bul. 316. 1943. 

This study was undertalre~l to evaluate inetl~ods of estimating p H  in 
batter factories and to learn the reasons for variations i n  results. 

The test-tube type of qliinhydrone electrode was found quite satisfactory 
for  the dairy industry. A modifietl Scho1lenl)erger caloinel half-cell was 
used with it. Compariso~~s were matle \\.it11 the hydrogen anil glass elec- 
trodes, and colorimetric methods. 

Dilution of cream increases p H  iioticeabl-. The a m o ~ ~ i l t  of dilut,ion for 
cream and butter serum for colorilnetric metliocl must vary depending xlpon 
the type of acitl-reducing agent i11 the  ream. ' tho indivitlllals checlieil the 
p H  within 0.15 on the sanlc san~ples by colorin~etric tests. 

The most satisfactory liielting temperature for  separating f a t  ailcl serlliiz 
in  butter Fas  60' C. for 60 ~ninntes. Results a t  95' C. were too lo~v. 

The Coleman industrial p H  meter (glass electrode) was co~lsideretl of 
doubtful value for  butter factories, especially under high humidity con- 
ditions. The glass electrode gave too low 

The p H  of cream increased with increased percentages of fa t  but 
ainountecl to oiily 0.06 p H  from 0 to 40 per cent fa t  by the qniiil~ydroi~e 
method. The glass electrode gave uniform results for  all fat contents. 
High ci~rcl contents gave so~ne  vi~riations in pH. Inc.reasetl salt colitent 
Ion-ered the pH. A.C.D. 

532. Vacuum Pasteurization of Cream for Butter. G. H. TVILSTER, 
Cor\.allis, Orep. Oreg. State Pol. Rnl. 368. Jan., 1940. 

This investigation deals with the vacreator. a vacnnm pnsten~.izer for  
cream for butter makinr, tlerelopecl in New York. It is ;I stainless steel 
apparatus in which cream is heated instaiita~~eously by direct steam to 
190-200° F. and discliarpetl in a chamber ~ i n d e r  6;-11 inc.11es vacunlm ; then 
diseha1-gecl in  n seconcl chamher a t  161-179" F. under 1.5 to 20 inches vacnum ; 
then in a third chainber at  28 to 2 8  inches ~-aennin into which the cream is 
discharged at  92-101' F. This niethocl of pastelirizatioii 11-as compared with 
vat pasteurization a t  155" F. for 30 minutes. The cream was nsually sweet 
in t,he winter bnt ahont 3  as sonr in  the snmnier. 
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The quality of the butter inade from vacuum pastenrization was generally 
better when fresh and it kept better in storage. On an average the flavor 
score was 0.8 higher. The greatest improvement occurred in April. May, and 
June when the vacuum process removed so much feecl, weed, and other 
extraneous flavors from the carearn. The vacnum treatment remoretl neg- 
ligible quantities of desirable flavor substances from sweet cream. The 
vacunn pasteurized cream proilnced butter of slightly better body ancl tex- 
ture. 

The geometric average bacterial count of the raly creanl was 49,000.000, 
for the vat pasteurized cream 9,284, ancl for the vncnnm pastenrized 495. 
No yeasts or inolds survived either pilsteurizatioll. A.C.D. 

533. Selecting Cream to Make Butter That  Will Meet Government 
Mold Standards. d. C. BOYD AND J. A. NELSON, Bozernan, Mont. 
Mont. State Col. Bul. 415. Jnne, 1943. 

Samples of cream were collectecl for this study fro111 two crealneries and 
two cream stations in Monti111a in the late fa11 ant1 winter. I t  was found 
that good flavor scores of thc crealn indicatinp 90 score bntter were secured 
wlien the cream lyas less than 6 days olcl and the acidity less than 0.5%. Snch 
cream and the butter made from it Fare "gootl" inold counts. I~owest mold 
counts were secured when the cream tested 40 to 5076 buttt~rfat. The mixing 
of 5 to 10% of poor cream with good creain was readily detected by the mold 
count. The inicroscopc inoltl coilnt on cream was accurate w11en the mold 
content was abo1.e 100,000 per 1111. 

Cream with 1no1d counts of "fair," "tlonbtful." or "excessive" mill 
make butter of unsatisfactory inoltl connt. A.C.D. 

534. Butter Making During Hay Feeding Season. G. H. WILSTER, R. E. 
STOUT, R. W. STEIN, .J. R. HAAG, AKD I. R. JONES, Corvallis, Oreg. 
Oreg. State Col. Gul. 414. Dec., 1942. 

I n  the winter months fro111 October to March in those areas \\here alfalfa 
11ay is fed extensirely, the butter has a hard. crun~bly, or sticky body. This 
defect seriously affects its quality. Experiments were conducted to study 
the factors in~rolved and to develop remedial proced~~res. 

It was found that the type of pasteurization (lid not affect the body of 
the butter but surface tnbular cooling of the cream hardened the body. 
Extra hardness was secured by cold holding of the cream for long periods 
of time before churninp, and by too cold 117asll water. 

The difficulty conltl be overcome by follo~ving certain proceclnres in 
n~anufacture ~vhose most iniportant points are inclttded i11 the so-called 
" 5 0 4 5 4 0 "  method. This ineans that folio\\-ing pasteurization the cream 
should be cooled slo~rly to 50' F. and helrl overnight, then the bntter should 



be washed with water not above 43" F., and finally the butter should be 
stored a t  40" F. Many other details are given to aid further in making 
good bntter. A.C.D. 

CHEESE 

535. Preparation of Starters for Cheese-Buttermilk-Butter. G. H. 
WILSTER AND F. E. PRICE, Corrallis, Oregon. Oreg. State Col. Bnl. 
379. Dec., 1940. 

Special equipment has been designed to facilitate the handling of starters. 
This includes a sinall pasteurization tank for mother cultures, a constant 
teinperature incubator, and a sinall steam sterilizer for the transfer pipettes 
for mother culture. Details of the technic for making starters are given. 

A.C.D. 

536. Improved Steam Diffusion Method of Pasteurization for Cheese- 
making. N. E. LAZARUS, Buffalo, N. Y., AND WILLIAM J. O'BRIEX, 
Syracuse, N. Y. Satl. Butter ancl Cheese Jour., 34, No. 9 :  12. 
Sept.. 1943. 

Milk for cheeseinaking is pasteurized by direct steam in a special appa- 
ratns designed to remove solicls and condensate from steam and then to mix 
the purified steam ancl milk in a small unit. Temperatures are automatically 
controlled so that the usual undersirable effects of heating milk with direct 
steain are avoided. The treatment is bacteriologically efficient and eco- 
noinical. The treatment reduces curd strength which is partially compen- 
sated by use of larger amounts of rennet and slightly higher setting and 
cooking temperatures. Body and texture of cheese is that of typical washed- 
curd cheese; the flavor is escellent. W.V.P. 

537. Standardization of Milk of High Fat  Content for the Manufacture 
of American Cheese. W. S. ARBUCKLE, Dept. Dairy Husbandry, 
A. & &I. College of Tesas. South. Dairy Prod. Jour., 33, No. 6 :  
12. June, 1943. 

Present conclitions favor the standardization of milk for cheese making 
in sections of the country l-ihere the Guernsey or Jersey breeds of cattle 
predominate. Elimination of economic waste in manufacture and the 
desirability of masiinum production and uniform composition recommend 
the practiee. 

Three methods have been suggested previously: (1) Adjustnlent of milk 
to a casein to fa t  ratio of 0.7 to 1.0 on the basis of casein and fat  tests; (2) 
the standardization by the addition of milk povder to a fat  to solids-not-fat 
ratio of 1.0 to 2.8 using fat content and lactoineter readings, ancl (3) observ- 
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ing the analysis of the finished cheese and then adjusting the fa t  content of 
the milk accordingly. 

M%en milk was standardized on a basis of f a t  to total solids a ratio of 1 
to 3.3 gave most satisfactory results on preliminary tests a t  the author's 
institution. 

Standarized milk yields a firmer curd ~ ~ l ~ i c h  mats less rapidly. Lower 
acidities and lower cooking temperatures give better results. The loss of 
solids-not-fat in the whey is not affected by standardization. 

From standardized milk the yield of cheese per hundred pounds of milk 
is less, the yield per pound of fa t  greater, and the nloisture content of the 
cheese greater than from normal milk. 

Standardization has no appreciable infl~ience upon the quality of the 
cured cheese. A slight stiffness of body may occur in the fresh standard- 
ized cheese but this characteristic disappears in aging. F.W.B. 

CONCENTRATED AND DRY MILK; BY-PRODUCTS 

538. Seven Ways to Beat Bacteria in a Dry Milk Plant. P. S. PRICKETT, 
Food Indns., 15, No. 8 : 7678. 1943. 

I n  this article the author describes the separator as a cause of trouble. 
Data are presented to show that the hot wells are a source of bacterial diffi- 
culties. Temperatures as high as 200' F. are actually reqnired to keep down 
the thermophiles. The vacuum pan and also the homogenizer require special 
attention to avoid bacterial difficulties. 

The article contains much of practical interest. I t  indicates that the 
author has a keen insight into the subject. 

The seven factors to beat the bacteria are listecl as follows : (1) take away 
part or all of their water, (2) deprive them of their food, (3)  force undesir- 
able temperature on them to make i t  either too hot or too cold for them, (4) 
make the environment too acid or too allraliiie, ( 5 )  give them too little time 
to multiply and grow by hitting then hard before they get started, (6) treat 
them with germicidal chemicals or ultraviolet light, (7) shoot steam or elbow . 
grease a t  them. , J.C.M. 

539. The Use of Drum Process Skim Milk Powder for Making Cultured 
Buttermilk. W. M. ROBERTS AND THOMAS B. HARRISON, Dairy 
Dept., Univ. of Tenn., Knoxville. South. Dairy Prod. Jour., 34, 
No. 2: 24. Aug., 1943. F.W.B. 

DISEASE 

540. Report of Committee on Communicable Diseases Affecting Man. 
1942. Internatl. Assoc. Milk Sanit. PAUL B. BROOKS, Chm., 
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S. T. State Dept. Health, Albany, N. Y .  Jonr .  Milk Teclinol., 6, 
No. 3 :  152. May-June, 1943. 

The U. S. P. H.  S. reports 35 outbrealrs of inilli-borne diseases clue to 
inilli and cream i l l  1910 ailtl 8 tine to inilli products. 

All of the outbreaks tlue to inllk 11rod11cts were classifiecl as  gastroenter- 
itis or food poisoiliilg. Of the olltbrealis attributetl to milk 14 were typhoid 
fever, 10 were gastroenteritis or food poisoning, 4 were nndulaiit fever, 3 
septic sore throat, 2 scarlet fever and 2 were bacillary dysentery. 

The Public Health Service report inclnded in tbe above 43 outbreaks, 7 
o~ttbrealzs in  which milk or a milk prod i~c t  v a s  wspected or the evidence 
presented seemed inadequate to ~var ran t  definite conclusions. 

"The Conlmittee respectfnllg suggests that  the Public Health Service in 
fu ture  reports list those outbreaks in  ~ ~ h i c h  inilk is suspected but  not reasoil- 
ably proven to be responsible i~nt ler  a separate I~eatling : 'O~itbrealzs Possiblj- 
Milk-borne. ' " 

A discussion of n~illi-borne outbrealrs in  New York State, exclusive of 
Kern Yorli City, s h o ~ ~ s  in the ten-year period 1932-1941, inclusive, that  there 
were 65 milk-borne ontbrealis. Of these 62 occnrretl iu ru ra l  towns or 
villages, only three ocr i~~rec l  in  cities. All were traced to raw milk 

L.H.B. 

541. Studies of Hydrogen-Sulfide Poisoning. R. W. DOUGIIERTY, I~OBERT 
TVONG: AND BERT E. CHRISTENSEN, Cor~al l is ,  Oreg. Amer. Joni.. 
Vet. Res., 4, So .  12 :  254. July,  1943. 

Sublethal doses of H,S per rectuili reduced the blood CO, of experiinerltal 
animals, but  sulfheinoglobin cooltl not be detectecl sl~ectroscopically. Lethal 
doses of H,S protlnced only traces of snlfliemoglobin in  the blood. Animals 
breathing 1 0 3  C 0 2  nithstood larger doses of H,S than those breathing air. 

A n  artificial resgiratioil apparatus that  prolonged for five and one-half 
liours the life of guinea pigs given toxic closes of enrare did not appreciably 
prolong the life of guinea pigs giren toxic (lows of EI,S, thereby indicating 
that  death from H p S  is probably not tlue to paralysis of the respiratory 
center alone. That  snlfheinoplohin is not the cause of death was indicated 
by the fact that  wz vi t ro corlversion of pa1.t of the blood hemoglobin to 
sulfhemoplobin ancl sub\equent return of this blooci to the circulatory system 
did not procluce death or other ill effects when the sulfheinoglobin content 
reached as high as  6.956. It is thought that  the toxic action of H,S is clue 
to its action on some delicately balancecl enzynle qystem. S.A.F. 

542. Staphylococcal Antitoxin in the Blood, Milk and Colostrum of Cows. 
W. T. MILLER AND J. 0. HEISIIRIAN, Reltsrille, Mcl. Amer. Jour. 
Vet. Res., 4, No. 12 :  265. J ~ i l y ,  1943. 
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Taenty-five and nine-tenths per cent of 220 cows and heifers had no 
stapliylococcal antitoxin in the circaulating bloocl; 67.4% had less than four  
units per cc.; and the remainder had from 5 to 64 units per cc. Staphylo- 
cocc i~  mastitis was present in  all animals showing a titre of 16 or more units 
per cc. of bloo(1 anil in sonie with lower titres. Milk samples from two cows 
with acute inastitis contained 16 and 32 units per cc., bu t  in  60 samples of 
norn~a l  milk from colvs with a n  antitoxin titre of from 16 to 96 units in  their 
blood, only ten contained antitoxin, and this in a titre of one unit or less per 
cc. Colostrum, from co~vs sliowing a blood titre of the antitoxin, contained 
appreciable quantities, but this ti tre dropped rapidl?. as inillr became normal 
in cheinical co~npositioa. S.A.F. 

543. The Effect of Sulfapyridine on Cows Known to Eliminate Brucella 
Abortus in the Milk. I. LIVE, E. L. STUBBS, AND 81. R. GARDINER, 
JR., Pliiladclphia. Pa. A:ner. Jollr. Vet. Res., 4, No. 12: 276. July,  
1943. 

"The t>ffect of ht11fal)yricline ~ ~ p o n  brucellosis in  cattle was studied by 
aclministerin: the drug to 6 cows Bno~vn to eliminate Bv?rcella a b o ~ t u s  in 
their mill<. Treatment \\'as piren for periods of varying length, ranging 
from eleven to forty-two days. Two of the cows were treated twice, with an 
interval of twenty-five days. The dosage of snlfapyridine Tvas 7 gms. per 
100 lb. of body weight daily during the first week, 5 gins. per 100 lb. daily 
during the second weeli, and 4 gnls. per 100 lb. daily thereafter. 

"The maximum concentrations of free snlfapyridine in  the blood and 
i n  the milli \rere attained during the first weel; of treatment ancl ranged be- 
tween 8 and 18 mg. per 100 cc. 

"All 6 COWS deve1opc.d anorexia, ferer,  ;tnil Iencopenia in  the course of 
treatment. 

"Altliougli the administration of sulfapj-ridine hacl a bacteriostatic effect 
upon Brncella, as judged by the decrease in the ntunber of the organisms 
isolatecl from the milk, or their total absence during treatment and short l -  
thereafter, BT. aborflrs was isolated again from the mill; of all 6 cows after 
treatment had been discontinueil. Therefore, i t  must be assumed that  the 
treatment with sulfapyricline did not have the desired chemotherapeutic 
effect npon brncellosis in  the 6 cows." S.A.F. 

544. Further Observations of the Use of Iodized Mineral Oil as a Treat- 
ment for Bovine Mastitis. D. A. SANDERS, Gainesville, Fla. 
Jonr. Amer. Vet. Mecl. Assoc., 203, No. 797 : 86. Bug., 1943. 

From 300 to 500 cc. of a 1 to 1250 dilution of iodine in  h e a ~ ~ y  medicinal 
mineral oil injected into non-lactating quarters effectively destroyed mastitis 
oi.ganisms. The solution was injected and the quarter massaged and left 
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until the next lactation period. The treatment n-as also effective on lacta- 
ting quarters and as a treatment for acute mastitis, not creating additional 
inflammation. I11 either case, the quarter was stripped, the solution injected, 
and left for 24 hours. Treatment could be repeated a t  24-hour intervals. 

S.A.F. 

545. Salmonellosis of Calves in Tropical Countries. R. PLATA GUERRERO, 
Guayaquil, Ecuador. Jonr. Anlei*. Vet. Med. Assoc., 103, No. 798: 
152. Sept., 1943. 

Saln~onellosis, caused by Sal. enteritidis Gaertner. is the most important 
cause of calf losses up  to four months of age in the tropical countries of 
Ecuador and Colombia, the mortality usually being about 60%. Sylnptoms 
are those of an acute septicemia and post-mortem lesions chiefly acute en- 
teritis and congestion of the liver, spleen, and lungs. Chronic cases exhibit 
broncho-pneumonia and necrotic foci in the liver. Vaccination, intestinal 
antiseptics, and sulfonanlide drugs have all been used more or less success- 
fully for treatment. S.A.F. 

546. Agglutinins in Swine Blood Serum following the Feeding of Bovine 
Fetal and Placental Tissue Infected with Brucella Abortus. C. 
M. HARING, Univ. California. Jonr. B a ~ t . ~  46, No. 2:  223. Aug., 
1943. Abs. Proc. Local Branches. D.P.G. 

ICE CREAM 

547. Report of Committee on Frozen Desserts Sanitation. Internatl. 
Assoc. Milk Sanit. I?. W. FABIAN, Chin., Mich. State Col., East 
Lansing, Mich. Jour. Milk Technol., 6, So. 3 :  157. May-June, 
1943. 

The shortage of essential materials ancl labor in the ice cream industry 
is going to require closer supervision on the part of health agencies. If the 
burden becomes so great as to choose between checlring raw or finished 
product, the greater emphasis shoulrl be placed on the finished product. 

Reports of individual members of the coinnlittee are given. 
The Manufacture and Sale of Ice Cream in Canada During the Year 1942. 

W. C. Cameron, Ottawa, Canada. 
The standards for ice cream in Canada vere rerised in June as a war 

measure act in order to conserve milk fat. 
The revised standards are "milk fat  not less than 9.570 and not inore 

than 10.5% by weight for both plain and fruit ice cream ; total solids not less 
than 3470 by weight, and food solids per gallon not less than 1.7 pounds of 
which not less than 0.47 pounds shall be milk fat. In  addition a gallon of 
ice cream must weigh not less than 5 ponnds." The regulation regarding 
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sugar has also been revised to permit the use of sugars other than sucrose in 
ice cream. "This revision permits the use of honey and combinations of not 
less than 75% sucrose with not more than 2.5% of such sugars as dextrose 
and glucose. " 

Report of Andrew Krog, Plainfield, New Jersey. 
The army's bacteriological specifications requiring that ice cream offered 

for sale to its agencies be free from coliform organisms in one milliliter por- 
tions, has done more to improve the quality of ice cream manufactered for 
sale in New Jersey from a bacteriological standpoint in one year than all 
other factors had in the preceding ten. It has been the means of getting 
many ice cream manufacturers to establish rigorous coliform control in their 
plants. 

The army considers ice cream as a food rather than as a "confection." 
The sugar situation still necessitates the use of substitutes, and as long 

as the materials used to replace sucrose are a s   holeso some and digestible as 
sucrose, there should be no objection to intelligent substitution. 

Minimun weight or overrun control should be adopted and enforced. 
The use of plastic cream, and butter made from plastic cream for ice 

cream purposes should be considered by the committee as well as the use of 
clried buttermilk as an ingredient in ice cream mix. 

Plant equipment must receive proper care and be operated a t  peak 
efficiency, and sanitation standards inust not be lowered. 

Report of L. C. Bulmer, Birmingham, Alabama. 
The ice cream industry should dispense with its so-called niclrel ice cream 

novelties and water ices. Expansion of the industry a t  this time should be 
checlred to conserve vital dairy products so that they may be put to better 
use in the "war effort." Curtailing expansion mould also relieve strain on 
transportation facilities, labor and pasteurization equipment, which may be 
needed to be transferred to the fluid milk industry because of the growing 
serious shortage of such equipment. 

Report of John M. Scott, Gainesville, Florida. 
Florida requires that all milk and cream nsecl in malring ice cream must 

be inspected a t  the source, and all plants where ice cream or ice cream mix 
is manufactured must be regularly inspected. All mix must be pasteurized. 

Counter-type freezers have been a problem. It is required that each 
freezing unit and hardening cabinet be conlpletely enclosed with suitable im- 
pervious material to protect the product from possible contamination from 
customers. Floors in these freezing rooms must be of impervioui material 
to prevent absorption of moisture and enable them to be easily cleaned. 

Metal wash sinks, hot water, brushes, allrali and steam are required for 
cleansing these freezers. 

During winter season transient ice cream manufacturers migrate to 
Florida. The State requires them to pay a $10.00 license fee for each stop 



they make within the State. They must conlply mith the same regulations 
as  those recluiretl of the corinter freezer operators. 

Imitation ice cream cannot be sold in  Florida. L.H.B. 

548. The Minnesota Babcock Method Applied to Concentrated Milk, 
Chocolate Milk and Ice Cream. IT. CARSON BROWN AND L. M. 
THURSTOE;, IT. Va. ,\pi-. Expt. Sta., J10rgantoli.n~ IfT. Va. Jour .  
Milli Techuol., G. So.  3 : 136. May-June, 1943. 

The following factors were studied to determine their effect upon the 
accuracy of the Minnesota 13ab(~ocB te5t for the above products when eom- 
pared to the gravilnetric or ether estraction method : the digestion tenipera- 
tnre, shaking ilnring (lipestion, length of tligestioii period, temperature of 
water bath, and use of plymol. 

From this study they recoilinlend the follo~ving procedure : 
"ITTeigh 9 grams of preparetl sample into each of two 20% ice cream test 

bottles. Add 15 1111. of Jfinnesota 'eapent. Sllalie tl1oronpI11~-. Digest 
12 to 15 minutes i n  a gently boiling water bath, having the bottles in  a rack 
held a t  least 2 inches above the bottom of the bath. Shake the tests vigor- 
ously a t  the time xhen  a t  least half the contents of t l ~ c  bottle have turned 
clarli b r o ~ r n  (nsnally abont 2: ininutes after placi~ig them in the water bath). 
Shake ~~igorons ly  again abont one ininute later. (Note: Some care may 
be necessary ~ i ~ l l e n  starting to sht11ie the bottles the second time as the alcohol 
in  the reagent may boil off t l ~ r o u p l ~  the neck of the bottle taking mith it  solne 
of the mixture.) Place thc tests iu a centrifuge and centrifnge thein for  
one-half minute a t  the speed used for  the regnlar Babcoclr test. Add hot 
water (130'-140' F. or 54.4"-60.0' C.) to float the butterfat well u p  into 
the neck of the test bottle. Centrifuge for one-half minute. Place the tests 
in  a water bath a t  133O-137O I". or 56"-58' C. and leave for 5 minutes. J u s t  
before reading test allow rolored reading fluid (such as  glgmol) to flow 
gently onto the snrface of the fa t  column. Hold the bottles in  a level posi- 
tion and read as  one ~voultl read a Babcoclr creain test. To secure accurate 
readings apply divider points to the smooth side of the bottle neck. When 
adjusting the lower point of the cli.criclers keep the eye on a level with that  
point and when adjusting the upper point raise the eye accordingly. Aver- 
age the duplicate determinations." 

Using the above procedure the authors obtained results that checked very 
closely with the gravimetrie methocl on ice cream mix, evaporated milk and 
sweetened condensed lllilli; ho\verer, only a small nuinber of samples were 
tested. 

The authors report that  the test failed to give satisfactory results on any  
chocolate flavored product, either chocolate millr or chocolate ice cream, and 
none of the results were tabulated for  that  reason. L.H.B. 



549. Irregularities in the Agar Plate Counts of Pasteurized Market Milk. 
W. L. WILLIAMS, Dept. of Bact., School of Med., Univ. of Louis- 
ville, and the Baet. and Serological Labs. of the Louisville and 
Jefferson Co. I-Iealtll Dept., Louisville, Ky. Jonr. Millr Technol., 
6, No. 3 : 133. May-June, 1943. 

A comparative study of bacterial counts using the olcl standard agar and 
the T-G-E-M agar showed the inl~cll higher cor~uts obtainecl on the T-G-E-M 
agar on pasteurized nlillc was clue in iiiost cascJs to theriuodnric organisms. 

Contributing canses niost evident to high tlierniocluric counts were found 
to be: 1. Open seains in cans and pails. 2. F a i h ~ ~ e  to clean milking 
machines. 3. Incon~plete chlorination. 

Laboratory pasteurizatioil ant1 plating of raw milk supplies aided in cle- 
tecting and lowering the incicleace of thermodnric organisms from 10 per 
cent to less than one per cent. L.H.B. 

550. The Status of Regulations and Practices in Determining Extraneous 
Material in Milk. K. G. WECKEL, Dept. Dairy Indus., Uiliv. of 
Wis., Madison. Jonl.. Milk Tecl~nol., 6, So. 3: 146. May-Junc, 
1943. 

Iilfornlation presented ~v:is obtairieci froin questionnaires (16 questions) 
submitted to milk sanitarialls in practically all geographic areas of the coun- 
try, including large, medinin and small communities and state regulatory 
agencies. Replies were received froin 123 conlm~~nity sanitarians ancl from 
44 state sanitarians. 

The surrey inclicated that there is a decided lack of uniformity in tlie use 
of the sedinlent test for grading inillr. 

Some of the things brought to light were: Approxiinately one-fourth 
of the comnlunity nlillr control officials and one-sixth of the state officials 
reported that they clid not use tlie sediment test. More off-the-bottom type 
of testers were used than of the transfer type. 

The filtering area of sedinlent discs when in place in testers varied con- 
siderably; dian~eters of 7/8" to 1-9/16" were reportetl. 

The time interval for sampling inilk for sediment was not uniform. The 
most frequent interval used was monthly. 

There was a decided laclr of uniformity in sediment standards used for 
grading sediment discs. 

"There is a growing feeling on the part of many sanitarians that what is 
called 'acceptable milli' should be amply and clearly definecl." L.H.B. 

551. Checking Commercial High-Temperature-Short-Time Pasteuriza- 
tion Installation. L. E.  HOLT, Pasadena Health Dept., Pasadena, 
Calif. Jonr. Milk Technol., 6, No. 3 :  142. May-June, 1943. 



A complete discussion of what constitutes properly operated installations 
of high-temperature-short-time holding systems is given together with 
methods to be followed for checking such operation. 

Formula for determining the capacity of a high-temperature-short-time 
unit is given, with two examples for its nse. 

If the desired capacity of the unit is 11,000 pounds per hour, what 
capacity will be needed for the holder tube to insure 11,000 pouilds? 
11,000 lbs. x 15 (seconds holding time) 

EXAMPLE 2 

Given the size of the llolcler tube, how can the capacity of a miit be deter- 
mined ? 

50.42 = "x" times 15 (seconds holding time) 
times 1.1 (safety factor) 
3600 (seconds per hour) 

16.5 x = 181,512 or (50.42 x 3600) 
x = 11,000 lbs. or capacity of unit. 

"The author believes that the pasteurization of milk by the high-teni- 
perature-short-time illethod is safer and has many advantages over the 
'holding' method. Proper supervision must be maintained over each in- 
stallation. " L.H.B. 

552; If You Want  That  Army Order, Here is the Right Procedure. 
ANONYMOUS. Food Indus., 15, No. 10. 1943. 

The Office of the Quartermaster must know about all available foods. 
New foods must be qniclily appraised and classified. 

Food items classified as existing specified products should be referred to 
the Subsistence Branch of the Storage and Distribution Division, Office of 
Quartermaster General, Washington, D. C. 

New foods can be referred to the above address or to the QMC Subsistence 
Research Laboratory, Chicago, Illinois. 

Specifications may be given out by the Army offices. This article pre- 
sents a detailed account of procedures, places, and nien concerned with Army 
food supplies and methods. Schemes for classifying foods on food value 
basis are listed. J.C.M. 
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553. Meeting the Safety Problem. R. J. CROSBY, Marsh and McLennan, 
Inc., New Yorlr, N. Y. Food Indus., 15, No. 10. 1943. 

The writer gives an analysis of plant accidents. His first description 
deals with hazards and how to avoid them. 

Machines, floors, departments, tools and many other agencies are listed 
as hazards. 

I n  milk plants craclred bottles should be watched. Brolien glass should 
never be thrown into a receptacle. Hands should be protected in picking 
up broken glass and brolren glass should always be removed from worliing 
areas. 

Employers should make employees accident conscious. Employees 
should be cautioned by the managers. A11 accidents should be carefully 
studied. J.C.M. 

554. Effect of the War Situation upon Equipment and Materials. 0. K. 
BURROWS, Pub. Relations and Personnel Dir., Cherry-Burrell Corp., 
Chicago, Ill. Jour. Milk Technol., 6, No. 3:  168. May-June, 
1943. 

Metals commonly used in malring inilk handling equipment, such as stain- 
less steel, copper, tin, aluminum, lead, and zinc are also needed in our war 
machines, and the supply available for the dairy industry for making new 
machinery is practically nil. Even materials for repair and replacement 
parts have been cut in many instances from one-half to one-tenth of the 
quantities requested. 

Manpower skilled in fabricating these materials for dairy equipment has 
been lost to other industries in war work. 

Some substitute materials have become available, and research will con- 
tinue to find more. 

Inspectors can help in the following ways in this crisis. 
1. Be as lenient as possible in your inspection under present conditions, 

commensurate with safeguarding public health. 
2. Advise and gnide your pIant owners in repair and replacement of 

equipment. Keep renlinding them to repair overworked equipment before 
it breaks down. 

3. Urge your plant owners to run longer hours if possible rather than 
increase equipment capacity. 

4. Get your adraiiced practices and new ordinances on the statutes, then 
make allo~vances to snit the present situation. 

5. When a real need for equipment exists and when public health is 
really in danger, then insist on new equipment. Help your plant owners by 
writing letters supporting either their PD-1A or P D 4 1 4  applications. Be 
specific, give facts, write a full report as to why change is necessary. There 
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is still some equipillelit available. WPB officials do not want epidemics to 
cut down war production anyn,here due to a containinated milk supply in- 
creasing "absentee" reports. 

It will help if your letter is notarized, thus avoicling fear on the part of 
WPB officials that the case is not really justified. 

6. Every plant has lost slcilled manpower. Help your plant owners by 
making helpful suggestions to "green" help. Help educate then1 to dairy 
industry sanitation standards. L.H.B. 

555. A Manual of Dairy Detergents and Cleaning Practices. R4. E. 
PARKER, Food Indas., 15, No. 8 : 71-73. Aug., 1943. 

I11 this article wetting agents, soap powders and polyphosphates are 
described. The article also goes into the subject of abrasives. There is an 
excellent table which pires the names and manufacturers of dairy cleaning 
compounds. J.C.M. 

556. The Sanitation of Pryex Glass Tubing Used to Replace Metal Tub- 
ing in Food and Dairy Plants. G. J. HUCKER, N. Y. State Agr. 
Expt. Sta.. Genera. Jour. Bact., 46, No. 2 :  220. Aug., 1943. 
Abs. Proc. Local Branches. D.P.G. 
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absorption, A15 
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determination, A126 
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metabolism, A209 
requirement of premature infants, A136 

Calves, 
raising of, A12 
scours, A130 
utilization of urea, A85 
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washing, A51 
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determination of, A33 
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coliform organisms in, A124 
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crackcd rind, A33
rancid, A33, A60

Chcese,
bacteriopbage problem, A79, A1~4
brick,

bacteriology of, A104, A105
cheddar,

coliform organ i ms in, A124
cracked rind, A7
manufacturing methods, A46
milk quality for, A15
rancid, A33, A60

Cornhusker, A5
cottage, A125, A159
defects, A104
export requirements, A157
grading, A46
granular type, A159
importance in food economy, A158
licensing law, A193
making, A5, A6, A192
measuring physical properties of, A81
pasteurized milk for, A46, A230
pitehiug point, A80
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rancic1ity, A33
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cracked, A7
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sampling, A192
semi·hard, A192
spreads, A6
starters, A7, A79, A124, A230
Swiss, A105
vitamin content of, A164
vitamin synthesis in, A214
whey,

util ization of, A8
Chemical,

sterilization, A40, AliO, .1.1 0, Al 7
Chlorine sterilization, A170
Chocolate,

ice cream coatings, A18. :\20, :\35
milk, A174, A184
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wooden barrels for, A155
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acid, A40

Cocoa, A64
Cocoanu t oil,

uhstitute for, A18
Coliform bacteria, A9 , A102, .\.l03, A113,

A120, A121, A124, A154
Colostrum,

antitoxins in, A232
vitamin A content, A84

Cooling milk on farms, Al71
Cooling storage rooms, A41
Cornhusker chcese, A5
Cottage cheese,

manufacture, A158
storage in brine, A125

Cream,
bottled,

defects in, A142
flash pasteurization of, A114
frozen, storing, A166
grading, A184
pastell1'ization for churning, A45, A228
phosphatase te t, A114

Creamery,
future of, A23

Credit problems, A223
Cultured buttermilk, A158
Curd,
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progress in, A 2, AI06

Dairy plant,
blackout, A56
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Dairy products,
calculating gallon ,,·eights of, A21
nutritive value of, A164
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effect on mammary gland, A68 
effect on sperm production, A90 

Disease, 
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9109, 8110, A131, A162, h198, A21.5, 
A216 

bloat, A232 
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diphtheria, ,1216 
food poisoning, A215, A217 
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l~ncteriological aspects, A82, A194 
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solubility, A82 
trends, A127 
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heat t reat~nent ,  A220 
keeping quality, A220 
solubility, A220 

E g g  yolk, 
use of in  ice cream, A20, A203 

Electropl~oretic studies, 
on calf serum, A67 

Electrocardiograph, 
of dairy cattle, A i l  

Endocrine, 
regulation of Cn ~nctabolisnl, .k209 
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Equ ipn~mt ,  
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'are of, ,121 
cleaning, -421. .\23, A29 
c o n s e ~ ~ a t i o n ,  .\2. .118.5. .118i. A210, 

.1211 
depreriation rate, -424 
installntion, A183 
maintenance, A l l i  
refrigeration, -441 

El-nporated milk, 
food value of, A184 
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Fa rm sanitation, $29, A177 
Fat ,  

digestibility of, .213(i 
edihle, -4160 
peroxides, determination, 8214  
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stability test, AS 

F a t t y  acids, 
unsaturated in  rdible fats.  .\l60 
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(1:liry cattle, A135 
grain, A12 
nrw dcvelopmrnts In, 4132 
snl)norn~al amonnts. -113, A14 

Feeds, 
advantages of g~in( l ing,  -110 
grain, -112 
1)roduring more, A200 

Flavor, 
butter, A104 
ice cream, 

fruit ,  -416, 935,  .\36 
iodoform, 9 1 8 1  
milk, 

control of, A141 
raw and pasteurized, A147 

oxidized, A175 
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repair of, A188 

Food, 
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containination by poison gases, 826,  

A27, A28 
dehydrated, A95 
dehydration, A l l 8  
government buying of, A41 
nomenclature, A25 
packaging, A118 
packing research, A25, A55 
poisoning, A215, A216 
poisoning from, A160, Al61, A21 7 
preservation, A93 
processing, A92 
research, A118 
war economics, A93 
wrappers, ,428 

Frozen cream, 
storage, A166 

Frozen desserts, A93 
Frozen foods, 

lockers, A55 
processing i n  ice cream plants, A218 

Frozen fruits, 
for  ice cream, A35 

Fruits, 
for  ice cream flavoring, AIF, -435, 1\36 

Fungi, 
control by use of ozone, -4225 

poisonous, 6 4 2  
Glass sanitary piping, A188, -4240 
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A120 
Goat, 

ascorbic acid in milk and blood of, A10 
Grading, 

cheese, A46 
cream, A184 
milk, A182 

Gramicidin, 
toxic effects, A47 
treatment of mastitis, .\l9G 

Grass silage, A12 
dige.qtibilit7, 8 13 

Grasses, 
cellulose and ligniii content, A85 

evaluation for  pasture, A163 
Grinding, 

fineness of, A10 

H E A T  exchangers, 
conntercurrent, A212 

Heifers, 
raising of, A12 

High-tcmperature-short-time pasteurization, 
A238 

Homogenized milk, 
cooked flavor, A170 
cooking quality of, A21 
laboratory control, A172 

Hormones, 
relation to mammary developmerit, A64 
relation to milk secretion, A65 

Hydrogen-sulfide poisoning, A232 
Hydrocephalus, A60 
Hyodesoxycholic acid media, A98 
Hypophysectomy, 

effect on adrenal, A69 

I C E  cream, 
body, A204 
casein use in, A219 
chocolate coating for, A18, A20, A35 
consumption, A88, A218 
cost control, A167 
delivery, A37 
demand, A88 
egg solids in, A20, A203, A220 
flavor scoreboard, A18 
flavoring material, A19 
food value of, A63 
fruit flarors, A16, A35 
ingredient procurement, A49, AG4, A88 
labor problems, A86 
lo~v  fat ,  A137 
milk products in, A64 
milk solids conservation in, A139 
production problems, A88 
rationing, A140 
ribbon, AlG 
sanitation, A49 
serum solids, A36 
soya lecithin in, A17 
stabilizers, A85, AXG, A138 
sugars in, A17 
sweeteners, A167 
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use of egg yolk in, A20 
variegated, A16 
wartime, A167 
wartime mixes, A137, A138 

Ices, A87 
Infection prevention, A48 
Insemination, artificial, A190, A227 
Inspection, 

war time, A178, A179, A180 
International Association of Milk Dcalers, 

address of President, A116 

J o m E  'S disease, A132 

Kidney, 
effect of urea feeding on, A133 

LABORATORY, milk control, 
under war conditions, A221, A222, A223 
use during wartime, A146, A175 
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persistency, A34 
physiology of (see physiology of milk 

secretion) 
Lactobaeilli, 

use in vitamin assay, A126 
Lactobacillus bulgaricus, 

growth in association with yeasts, A99 
Lnetogenic hormone, A66 
Lactose, 

adsorption of riboflavin by, A193 
Legume l~ays, 

for milk prodaction, A l l  
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hydrocephalus, A60 
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factory, A42, A152, A185 
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seasonal changes in  grasses, A85 
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effect on rancid flavor, A176 

Liver, 
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Locker, 
frozen food, 8 5 5  

M A M M A R Y  gland, A151 
physiology of development, 1\64, A65, 

A66, A67, A68, A70, A72 

suspension of, A72 
utilization of b-hydroxybutyric acid, 

A150 
Marketing, 8 2 2  
Marshmallo~v cream, A37 
Mastitis, 

control, A62, A128 
detection, A9, A129, A130, A162 
discussion of, A34 
novoxil treatment, A132 
sulfanilamide, A106 
treatment, A130, A196, A198, A233 
tyrothricin treatment, A196 

Merchandising, 
milk, A143 

Metabolism, 
paraffin, A134 
zinc, A134 
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Methods, 

ascorbic aeid determination, A125 
calcium, A126 
ea.sein, A33 
foam measurement, A208 
isoclcctric point of proteins, A159 
microbiological assay, A126, A193 
milk solids estimation, A81 
nicotinic acid determination, A193 
p-aminobmzoic acid assay, A126 
peroxide determination, A214 
riboflavin, A34 
total solids dctr~mination, .i2?4 
two-stain for bacteria, A153 

Mctl~ylene blue test of milk, A158 
Milk, 
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filtering, A38, A207, A208 
eraluation, .ill1 
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handling cost, A205 
homogenized, A21, A170, A172 
in  nutrition, A15, A200, A201 
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antirachitic action of, A l l l  
keeping quality, A50 
laboratory control, A221, A222, A223 
marketing, A22 
merchandising, A143 
oxidized flavor in, A175 
paper containers for, A112 
pasteurization, A53, A169, A170, A181, 

A207, A238 
phosphatase test, A38, A51, A54, A114, 

A221 
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protecting supplies in war time, A207 
proteins, 

nutritive value of, A163 
production, 

effect of vitamin A feeding on, A48 
increasing, A173 

quality control, A144, A170 
quality improvement, A52, A176, A180, 

A223 
rancidity, A176 
raw, 

standards for, A177 
rejected, cause of, A206 
resazurin test, A38, A39, 1150, A144, 

A145 
resazurin-rennet test, A168 
sales, A24, A51 
sanitary procedure, A178, A179 
solids estimation, A81 
sediment testing, A182, A183, A237 
tests for quality, A52 
thiamine content, A16 
transportation, A115 
vitamin content, A48 
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universal, A143 
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E l k  plant, 

air conditioning, A39 
equipment, A183, A186, A187 
floors, A188 
quality control in, A148 

Milking, A166 
Milking machines, 

care of, A53 
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use of, A205 

Milk stone, A21, A22 
Mold, 
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visual test for, A4 

Motor maintenance, A211 

N I C O T I N I C  acid, 
content of cheese, A164 
determination of, A193 

Novoxil, 
treatment of mastitis, A132 

Nutrition, A110, A l l l ,  A135, A136, k200, 
A201 

new developments in, A165 

O X I D I Z E D  flavor, 
control of, A175 
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toxicity of to fungi, 8225 

PACKAGING foods, A25, 626, A 118 
Pantothenii acid, 

content of chcese, A164 
Paper, 

millr bottles, 9112 
Paraffin, 

metabolism of, A133 
Parathyroid gland, 

role in lactation, A89 
Pasteurization, 

cheese milk, A46 
control, A53 
effect on cooked flavor, A170 
effect on nutritive requirements of bac- 

teria, ,4100 
high-temperature, sl~ort-time, A100, 

Al69, A207, A238 
milk, A170 
small milk supplies, A181 

Pasteurizer, 
high-temperature-short-time, A207 

Pastures, 
emergency, A200 
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establishment of, A133 
lespedeza, A199 
permanent, A135 

Persistency, 
effect of milking 011, A34 

pH, 
control, A6 

Phosphatase test, A31 
false positive, A54 
fo r  pasteurization coatrol, A114 
recent developments in, A38 

Phosphorus, 
effect on utilization of iron, A137 
requirement of premature infants, A136 

Physiology, 
of milk secretion, A34, A64, A65, A66, 

A67, 868, A69, A70, A71, A89, -4148, 
A150, A151 

of reproduction, A90, A92, A148 
Piping, 

glass, A240 
layout and installation, A117, A212 

Pituitary gland, 
effect on f a t  metabolism, A70 
ketogenic activity, A89 
mammogenic factor, A67 

Pneumonia, 
effect on serum vitamin, A197 

Poisoning, 
from foods, A160, A161, A215, A216 

Power consermtion, A211 
Processing, 

foods, A92 
Prodnetion, milk, 

effect of feeding on, A13, A14 
effect of grinding grain on, A10 
grain feeding and, A12 
increasing, A173 
legume hays for, A l l  
reducing cost of, A14 

Prolactin, 
preparation of, A150 

Proteins, 
isoelectric point, A159 
nutritive value, A163 

Prothrombin, 
actixity during pregnancy and lactation, 

A9 
Public relations, 

i n  local markets, A114 
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stoneware, A26 

Pyridoxine, 
destruction by light, A165 

QUALITY, 
butter, A45 
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milk, A50, A170, A176, A180, A214, 

A223 

R E F R I m R A m s ,  4224 
Refrigeration, 

engineering, A26 
equipment operation, A41, A185, A211 
maintenance, A73 
power conservation, A73 
reclaiming equipment, A73 
refrigerants, A224 

Rejected milk, 
cause of, A206 

Reproduction, 
physiology of, A90, A92, A148 

Resazurin test, A38, A39, A50, A120, A144, 
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Resazurin-rennet test, A168 
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nutrition, 4165 
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Riboflavin, 
adsorption by lactose, A193 
content of cheese, A164 
microbiological determination, A34 
synthesis in rumen, A133 . 

Rind, 
cheese, 

cracked, A7 
Roccal, 

use in dairy industry, A180 

S A L E S ,  
milk, A24, A51, A117 

Salmonella, 
cultures, A44 

Sanitary piping, 
glass, A188 

Sanitation, A49, A178, A179 
Sediment testing, A182, A183, A208, A237 
Semen, 

seasonal variations in, A190 
Septic sore throat, epidemic of, A217 
Sequestering agents, 

for can washing, A51 
Sherbets, A87, A140, A141 
Silage, 

grass, A12, A13 
legume, A200 
preservation, A200 

Skim milk, 
casein determination, A33 
irradiated, A114 

Skin disinfectants, A48 
Solids, total, determination of, A224 
Soya, lecithin, A17 
Spreads, 

cheese, A6 
Stabilizers, A85, A86, A138 
Staining method, A153 
Staphylococcic food poisoning, 9161 
Staphylococcus aureus, A44 
Starters, 

bacteriophage problems, A79 
commercial cheese, A7 

Sterilization, 
chemical, A40, A170, A180, A187 

Storage, 
butter, A4 

Streptococcal fever, A195 
Streptococcus, 

acid fermenting, A98 

agalactiae, A109, A129 
beta hemolytic, A97 
classification, A3 
from human sources, A3, A213 
hemolytic, 

cause of milk-borne disease, A121 
from public room floors, A97 

tAer?t~ophilus, A101 
Sugars, 

conserving in ice cream, A17 
examination of, A89 
replacement problems, A114 

Sulfaguanidine, A131 
Sulfonamide, 

action on streptococci, A213 
Sulfanilamide, 

mechanism of action, A107 
treatment of mastitis, A106 

Sulfapyridine effect on cow, A233 
Sulfasuxidine treatment of calf scours, 

A130 
Surface taint, 

of butter, A4, A155, A156 
Swift stability test, A5 
Swiss cheese, 

gassy, A105 

T E S T  cabinet, 
low temperature, A56 

Thermoduric organisms, A32, A100, A154 
Thermophilic organisms, A99, A101 
Testosterone, A66 
Thiamine, 

content of milk, A16 
synthesis in rnmen, A133 

Thyroid, 
function in cattle, A150 
relation to mammary gland, A67 

Thyroprotein, 
a new drug, A92 
formation in vitro, A209 
thyroidal activity of, A91 

Thyrotropic hormone, A69 
Transport economics, A19 
Transportation, A115, A206 
Trichomonas fetus, A8, A62, A128, A198 
Trucks, 

maintenance, A116 
mileage reduction, A19 

Tubercle bacilli, A108 
egg cultures for, A45 
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Tuberculin, 
standardization of, A109 

Tuberculosis, A46, A107 
Typhoid fever, A34 
Tyrocidine, 

toxic effects, ;\4i 
Tyrothricin, 

action of, ,4196 
toxic effects, A47 
treatment of mastitis, A130, A169 

U L T u v r o m T  light, 
effect on body weight, A71 

Urea, 
effect on liver and kidney, A133 
utilization by calves, A85 

calfhood for  Brucellosis, A27 
Vibrzo foettts infection, A84 
Vitamin, 

A, 
content of colostrum, A84 
feeding to dairy cows, A48 
in maintaining health, A203 
on serum in pneumonia, A197 
stability in fortified foods, A202 

Bl, 
content of milk, A16 
requirement of infants, A16 

Biotin, 
content of cheese, A164 
inactiration, A127 

c, 
content of cow's milk, A14, A202 
content of goat's milk and blood, A10 
destruction of, A l l 0  
determination, A125 

.content of dairy products, A164 

content of milk, A48 
D, 

content of butter, A15 
in maintaining health, A203 

inositol, A66 
nicotinic acid, 

determination, A193 
p-aminobenzoic acid, A66, A126 
riboflavin, 

adsorption by lactose, A193 
determination, A34 

synthesis in cheese, A214 
thiamin, 

content of milk, A16 

W A R  gases and foodstuffs, A42 
Waste disposal, A7  
Water supplies, 

bacteriological quality of, A101 
of butter manufacturing plants, A191 

Water treatment, A27 
Weight of dairy products, A21 
Wells, 

coliform orgallisins in, A121 

Whey, 
dried, 

browning of, A61 
feeding value of, A199 
utilization of, 9 8  

Wrappers, 
for foods, A28 

Swedish, A117 
Yohimbine, 

pituitary stimulating action of, A91 

Z I N C ,  
metabolism of, A134 



J O U R N A L  

VOLUME XXVI 

JANUARY, 1943, TO DECEMBER, 1943 

1 9 4 3  
AMERICAN DAIRY SCIENCE ASSOCIATION 

T H E  OHIO S T A T E  UNIVERSITY, COLUMBUS, OHIO 



EDITORIAL BOARD 

T. S. SUTTON, Editor 
Columbus, Ohio 

Associate Editors 

L. S. PALMER C. W. LARSON H. A. RUEHE 
St. Paul, Minn. Boston, Mass. Urbana, Ill. 
E. G. HASTINGS PAUL F. SHARP 0. F. HUNZIKER 
Madison, Wis. Ithaca, N. Y. Chicago, 111. 
L. A. ROGERS C. A. CARP C. E. GRAY 

Washington, D. C. Beltsville, Md. San Francisco, Cal. 

Committee on Journal Management 

A. C. DAHLBERG, Chairman 
R. B. STOLTZ A. -4. BORLAND 

Columbus, Ohio State College, Pa. 

0 ficers 

The American Dairy Science Association 

H. P. DAVIS, President 
A. C. DAHLBERO, Vice-President 

R. B. STOLTZ, Secretary-Treasnrer 

Directors 

G. M. TROUT 
J. C. KNOTT 

H. F. JUDKINS 

Section Oficers 
Manufacturing Section Production Section 

R. WHITAKER, Chairman K. L. TURK, Chairman 
P. F. SHARP, Vice-chairman DWIGHT ESPE, Vice-Chairman 

R. J. RAMSEY, Secretary G. W. SALISBURY, Secretary 

Extension Section 

J. F.  KENDRICK, Chairman 
E. C. SCHEIDENHELM, Vice-Chairman 

G. G. GIBSON, Secretary 



CONTENTS 

J.4NUARy, NO. 1 

The role of ozidase-producing bacteria in  the rl?relop~~ient of oxidized flavor in  milk. 
J. FRANK CONE AND C. J. BABCO 

Rcd~rced and total vitamin C in  n~ilk .  
A comparison of  acetic acid, fed in  t11 

in  feeds. T .  B. M c M a ~ n s ,  C. B. 
The prevention of  oxidized flavor in 

milk products. OCREL M. RUSSE 
Study o f  short-til~te-high-temperature 

G.  M. TROUT, P. A. DOWNS) M. J. MACIC, E. L. FOUTS, AND C. J. BABCOCK . ..... . . 
Ra.pid methods for, estimating the number of sperinatozoa i n  bull semen. G. W. 

SALISBVRY, G. H. BECK, IRVINE ELLIOTT, AND E. L. WILLETT 
Section officers and com 
Abstracts of literature 

FEBRUARY, NO. 2 

Bacteriology of butter cultures: A review. B. W. RAI~MER AND F. J. BABEL ................. 
T11e relation. between, the degree of solidification o f  fat  i n  cream and i ts  cl~urning 

time. I. Measurement of t71e degree of  solidification. E. L. JACK AND J. R. 

aged at 6S0 F. W. S. MUELLER 

STENGER, AND S. A. S~RADER ........................................ 
Committee report on silage metho 
American Dairy Science Associat 
Abstracts of literature 

MARCH, NO. 3 

Some investigations of fly control in  dairy barns. F. W. ATKESON) A. 0. SHAW, 
ROGER C. SNITH, AXD A. R. BORGNANN 

AND D. D. MILLER 

clbildren,. GIDEON RADARY, H. H. SOMMER, AND JOHN E. GONCE, JR. 
The use of a direct rrading pH meter for rozitine examination of milk at the dairy 

plant intakr. H. K. JOHNSTON AND F. J. DOAN 

iii 



iv CON TEXTS 

The  value of chloriife iit prodttciag lotu bacterial eoltnt ?!till;. J. H. BYERS -4ND 

TI. P. RWALT 
A rapid method o f  

H. WILKOWSKE AND 

Association announcemen 
Abstracts of 7iteratzrre ......... ............... ... ..... . .  ... . . .  ......... ...... ........................ 

APRIL, NO. 4 

The  e f fcc t  of lliiait~in feeding tipon still; and fa t  production. J. I<. LOOSLI ASD 

H. L. Lucns ......................... ..................... ..... ...... . .  . ... . ... . . .  ................... . .............. .......... 
Natz~re  of the ntotrrial i n  ntilk responsible for  thr nlon'ifird 7Vlritc.~ide lest for ?nos- 

titi.5'. H. 0. DUNN, JAMES M. MURPIIY, AND 0. F. GARRET 

found on dairy utensils and equipment. R. B. ARNOLD ASD 0. F. GARRETT .............. 
T h e  identity of a streptococcus associated with 

SHERMAN, K. L. S ~ I ~ L E Y ,  AND C. F. NIVEN, 
Manganese in  cotus' n1ill;. J. G. ARCHIBALD AND 

Action i n  cheese ripening of an  enzyme preparation froin c l~ickc~t  prozlentriculi, in-  
cluding mantifactzire of a new type chrese-Sarotirctrr. F. J. BABEL, G. F. 
STEWART, AND B. W. HAN 

Some factors affecting the stabi 
concentration of dissolved oxygen t o  the oxidation o f  ascorbic acid and t o  the  
development o f  oxidized flavor i n  mill;. G. H. HARTMAN AND 0. F. GARRETT ...... 

T h e  development of a positive phosphatase frst  in rrfrigcvated, pastrurized ereatn. 
I". W. BARBER AND W. C. FRAZIER ............................... ........ ............. ....... . . ... ........ .... ...... 

Preliminary report on pasture investigations techniqlie. JOIST COMMITTEE OF ANER- 
ICAN SOCIETY OF AGRONOMY, .~NERICAN DAIRY SCIENCE .~SSOCIATION, AMERICAN 
SOCIETY OF ANI>IAL PRODUCTION 

Abstracts of literature 

MAY, NO. 5 

The  lactic acid fermentation o f  streptococci under aerobic conditions. J. C. WHITE 
AND J. M. SHERMA 

A n  evaluataion of the v i  
W.  MORRISON, AND 

The  lipolytic activity of 
Evidence of the synthesi 
Oxidation of butter oil as influenced by  previotts heat treatntent of the oil, blltter, or 

SEN, AND J. B. FITCH ......................... .. ......... ................... . ... ..... .. .. ...... ............................... 
Program, thirty-eighth annual n~eet i t fg  o f  the Antevican Dairy Science Association ... .. 
Abstracts of literattire ................................. ......... ..... ... . . .. .. . . ' .. . ...... ... ..... ........ ... 



CONTENTS V 

JUNE, NO. 6 

Observations on nlastitis in  an experimental herd. E. G. HASTINGS, B. A. BEACH, 
AND MILDRED JOHNSON 

Rapid methods for estimati 
SALISBURY .. ........ .......... ... ...... . .. . . .. .......... ... .. .............. ... .. ..... ..... . ..... . .. .. ...... .... 

Influence of several factors upon the amount and stability of  carotenoids in  frozen 
cream and its relationship to the metal-induced oxidized flavor. G. M. TROUT, 
L. A. MOORE, AND M. V. SCHE 

Relationship of consumption of pc 

NAN, 0. F. GARRETT, AND F. C. BUTTON 

EPPLE AND B. E. EORRAL 
A study of the genus nticroba 
Dry matter deterntination i n  green plant material and in  silage. A. E. PERKINS ... ........ 
Ascorbic acid stin~ulalion in  the blood plasma of  dairy cattle produced by the inges- 

tion of ch~orobutanol. A. L. BORTREE C. F. HUFFMAN AND C. W. DUNCAN. ......... 
Abstracts of literatlire 

JULY, NO. 7 

Ef fec t  of  some silages on the copper tolerance of  pastrurized milk. C. J.  BABCOCK 
AND H. S. R ~ L L E R  

ferent solids concentrations. B. H. WEBB, R. W. BELL, E. F. DEYSHER, AND G. 

bility of  evaporated milks of different solid8 content. R. W. BELL AND B. H. 

Live weight and noilli-energy yield i n  the Nebraska station dairy herd. H .  P. DAVIS 
AND R. F. MORGAN 

The effect of ~iltra-violet 

Abstracts of literature 

AUGUST, NO. 8 

The comparative value of urea and linseed meal for milk production. I .  W. RUPEL, 
G. BOHSTEDT, AND E. B. H 

Composite vs. fresh samples of 
on herd test. T. M. OLSON 

Vitamin A activity of milk as rel 
C. J .  KOEHN 



r i CONTENTS 

Xicroscopy of ice cream with polarizetl light. W. D. KELLER, TV. H. E. REID, W. S. 
ARBUCKLE, AND C. W. DECKER ................................... .. ... ...... .. 683 

A guantitatizre study of Iteat labile strlfidrs of mi l l .  I .  Xrtltod of determination 
and the influence of temperature anc7 time. R. C. TOWXLEY AND I. A. GOULD 689 

Influence of length of dry period ztpoiz the quantity of milk prodztcrd in the snbse- 
qiicnt lactation. JOHN W. KLEIN AND T. E. WOODU~ARD 

Abstracts of papers presented at the ann~ial meeting ..... ...... . 
Proceedings of tlte thirty-eigkt7z annual znceling o f  tlre Anrrrican Dairy Sciencr Asso- 

ciation 777 

SEPTEMBER, NO. 9 

The  effect of incoinplete milling on chronic mastitis calrseil by  sfraptococcas aga- 

The  oxidation of vitamin A and carotene in  milk fat.  ~ L A D I J I ~ R  N. KRUKOVSKY, G. 
H. ELLIS, AND W. R. PERCY . ... . .... ..... .................. . . .  . .  .. ..... . .  . .  .. ...................................... 869 

T h e  relation of the kind of paslttre erop lo  the weed c o n f e ~ ~ t  of the forage. W. B. 
877 

milk. ERNEST 0 .  HERREID, ROBERT JEXZIESS, AND DANB TV. WHITXIAN ...... ........... 883 
Abstracts o f  literature 4153 

.OCTOBER, NO. 10 

A critical study of the United States Public Health Service drfinilion for homogen- 
ized milk with some recomnaendations. F.  J .  DOAN AND R. W. MYKLEBY ............ . . 

Factors affccting the develop~nent of acidity i n  pasteztrized nbim .milk inocltlatec7 
wi th  commercial lactic starters. N. S. GOLDINQ, EI. AnruNDsoN, AND R. 0. 

A comparison o 

Effect of growth of Psrltilonronas putrefaciens on diacetyl and flavor o f  butter. P. 
R. ELLIKER AND B. E. RORRALL 

The  effect of cocoa upon tlie utilizati 
S. MUELLER AND MARILYN R. COOXEY 

Influence of various treatments on 
FABIAN AND G. M. TROUT . ..... ........................... . . . . .  .. .... . . .  .... . .. ............... 

T h e  use of Jirst records versus the average of all recortls i n  (lam-daughter compari- 
sons when proving sires. DEXTER N. PUTNAN, G. A. BOWLIXG, AND C. T. 



CONTENTS vii 

Annotinceazeat 974 
Abstracts o f  lit 189 

YOVEMBER, SO. 11 

Coi~tparison o f  liinestoi~e anc7 sodi~trn bicarbonatr as fleirtralizers for phosphoric acid 
oat silage. W. A. I<IN 

The  rclatiol~ of longevity t o  
AXD 0 .  L. LEPARD ........ 

A stuc7y of the blood cnrolri~t- in relalion to  lipolytic activity of nzilk. N. P. 
TAR ASS^-b: AXD w. XI. REG 987 

Zonlo(leniziag eflicirncy test st 99i 
A ~tzethod of cqzralized feeding for sttidies wi th  dairy cows. H .  L. L u c ~ s  ..................... 1011 

p . 4 ~ ~  R. PHILLIPS 1023 
Obsrrvations on the as 

D. 8. JOSEPHSON 1031 
Rennin actioa i n  relat, 

................. 1043 
T h e  e f fec t  of dil?itwn rate oa /lie livability and the fertility of b?tll spermatozoa wsrd 

for  artificial insemination. G. W. SALISBURY, G. H. BECK, P. T. CUPPS, AND 

IRVINE ELLIOTT 057 
Anno~tncentent 070 
Abstracts of litera 213 

DECEMBER S O .  12 

Ef fec t  o f  high-tempcratzirr-short-time heating of concentratrd milk upon i t s  heat 
stability. B. H. WEBB AND R. W. BELL ............................................................................... 1071 

T h e  rclationship of the  
AND J.  9. NELSON 

Abstracts of literatztrc 

Sabjcct ~ I I ~ C . L .  of abstra 
Table of contents 



JOUEA-AL OF DAIRY SCIENCE 9 

The World's Standard 
FOR DETERMINING FAT AND T O T A L  SOLIDS CONTENT 

The importance of testing inillr and its 'elated products is being recognized 
more and more b -  all who hare to do ~ r i t h  the processiilp of these prodncts. 
The haniiling of butterfat, and total solids in  the dairy i.; the eqniralent of 
handling dollars and cents in  the cash till i n  the office. The hlojonnier 
?tiill< Teqter is a time-tested and nnivrrsally used machine for determining 
the f a t  slid total solicls content of all types of clairy products wit11 scientific 
accuracy. Butterfat c le te r~~~i i~a t ions  acciirate to ~ ~ ~ i t h i n  2/100's of 1% are 
made in 30 minutes. Total solid tests are made in 25 minntes. I t  is used 
for stanilardizing evaporated milk, ice cream mix, marlret millr-in fact, 
in any application  here a rariatioll of the f a t  conteilt of dairy prorlncts 
reflects itself in  thc profits of operation. 

M O J O N N I E R  BROS.  CO. 4601 W. OHIO ST. CHICAGO 44, I L L I N O I S  

M I L K  T E S T E R  

Your adrertisoment is being read in every Rtate and in 28 Foreign Countries 
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FIBRE-BONDED Ia 
F O R  P 

SAFER M I L K  FILTRATION 

TESTED A N D  PROVED BETTER O N  T H O U S A N D S  
O F  TYPICAL FARMS 

Determined to provide producers with an extra margin of 
safety, J&J laboratory experts have developed the New Fibre 
Bonded Rapid-Flo filter disk. Its efficiency and safety have 
been thoroughly tested for over two years on hundreds of 
typical milk producing farms in all types of strainers. Over- 
whelming proof--attested by sanitarians, milk plant officials 
and producers-demonstrates that the new disk resists wash- 
ing and channeling-a distinct safeguard to farmers working 
under war time handicaps. 

Fibre Bonding is an exclusive patented process. Thou- 
sands of tiny cotton fibres are bonded into a strong efficient 
filter disk, far superior to any other disk on the market-by 
actual test. Filter Products Division, 4949 West 65th Street, 
Chicago, Illinois. 

Boor advertisement is heing read in rvrry State and in 25 Foreign Coulltries 
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Our bulletin 

descriptiv- 
Write for it. 

" T H E  GAULIN T W O  STAGE H O M O G E N I Z E R  AND H I G H  
P R E S S U R E  P U M P S  have met rhe Darry Industr~es needs for a durable. 
heavy duty and economical machine, since 1909. Homogenizers and 
Pumps are still available with proper priority ratings, as  well as repair and 
replacement parts. Both machines are strictly sanitary and are approved 
by all leading health boards. The Homogenizers are built in sizes from 
75 gallons to 2000 gallons per hour, and the High Pressure Pumps are 
custom built to  suit individual needs. The Gaulin i s  the ideal, all-purpose 
machine for fluid milk, ice cream, evaporated milk, condensed milk and 
spray-drying milk or eggs." 

THE MANTON-GAULIN MFG. CO., INC. 
7 CHARLTON STREET EVERETT, MASS., U.S.A. 

DIET 
AND 

EALTH 
The National Dairy Council is the educational and sales promotional o r g d -  $r zation of the dairy industry. The Council operates nationally through i ts  cen- 

tral oface in Chicago and locally through its more than thirty unit Councils in all 
parts of the United States. 

The National Dairy Council program reaches every member of the family 
through the chief opinion-forming groups in all professional and educational 
Belds. Such key groups as physicians, dentists, teachers, nurses, nutritionists, 
writers and public health workers are kept informed constantly of the dietary 
importance of all dairy products. 

111 North Canal Street, Chicago, Ill. 

Your  advert isement  is being read  in  eve ry  S t a t e  a n d  i n  25 F o r e i n n  Conntr ies  
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AMERICAN DAIRY SCIENCE ASSOCIATION 
INCORPORATED IN THE DISTRICT OF COLUMBIA 
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Secretary D. M. SESTH, University, La. 
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The American Dairy Science Association was organized to advance the general wel- 
fare of thc dairy industry, especially by the improvement of dairy instruction by the 
stimulation of scientific rcsearch in all pliases of the subject and by improvement i n  
methods of conducting extensio~i work. 

Membership. Any person is eligible to membership who is formally announced by 
a n  Agricultural College or Experiment Station, or by the Bureau of Dairy Industry of 
the United States Departmcnt of Agriculture or by the Canadian Department of Agri- 
culture as an instructor, extcnsion worker, investigator, or administrative officer connected 
with the dairy industry, or any person filling a position of responsibility connected with 
the dairy industry who has had a college or university training in technical science, or 
any person filling a responsible position in the dairy industry of a professional character 
requiring a tecl~nical knowledge of dairying of a high order. The membership fee is $5.00. 

The dues are $5.00 a year, $3.00 of which is for a year's subscription to the Journal 
of Dairy Science. Correspondence regarding membership and dues should be addressed to 
R. B. Stoltz, Ohio State University, Columbus, Ohio. 
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/ P r e p a r a t i o n s  1- I 
Cheese Rennet and Color 

Annatto Butter Color 
Certified Butter Color 

Ice Cream Color 
Lactic Ferment Culture 

Bulgarian Culture 
-*- 

Cheese Bandages, Circles 
Press Cloths 

Odorless Dairy Fly Spray 
Testing Solutions 

Rennet Tests 1 

Summary of Contents 
Cleaning, the foundation of sanitation . . . how 
modern cleaners through superior wetting and 
water softening action improve sanitation . . . 
new developments in bottle wmhing . . . six re& 
Elfin- -h.. 0 ~ ~ 1  .e is objectionable in bottle washing 

. how to remove scale safely . . . 
cale off the machine . . . five-point 
evaluating the merit of a chlorine . . . how newly developed test re- 

parative penetrating power of chlor- 

U""U W Y J  UCLU. 

machines . . I how to keep s 

RENNET and COLOR 
For best results in the cheese 
vat, specify Marschall's. High 
In strength, pure and uniform. 

MARSCHALL 
DAIRY LABORATORY, INC. 

MADISON 3, WISCONSIN 

check list f o ~  
disinfectant 
veals the corn 
ine disinfectants . . . future trendi in dairy sani- 
tation. 
Diversey Technical Bulletins have been prepared 
in the interest of better sanitation in the nation's 
dairy, beverage, and other food plants. Copies 
are available without cost or obligation. Simply 
address your request to The Diversey 
Corporation, 53 W. Jackson Blvd., 
Chicago, Ill. 

NEED HELP ? JUST CALL A 

Yonr advertisement i s  being read in every State and in 25 Foreign Countries 
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~h~ F o " ~ ~ H  a series discuss- 
ing how N a t u r e  and !\fan 
loplher d ~ t ? l o P  OUT filler .foods' 

Any time a food producer or processor needs a 
little self-encouragement to  continue his scientific 
research, all that  is needed is a look back down 
the road of progress t o  see how far we have already 
climbed. 

To all early peoples, Nature was a mysterious 
thing. Food could only be gotten where Nature 
had accidentally placed it. Man was a nomadic 
wanderer in search of the necessities of life. "Mov- 
ing day" was a "must," not a choice. 

Eventually, some independent thinker in the 
tribe (probably egged on with the desire to  stay 
put for a change) found tha t  he could artificially 
plant a seed in a Man-made hole in the ground. 
. . . The original backyard garden was born. . . . 
Community existence began. 

But these people were still a t  the mercy of the 
elements. I t  is easy to understand how they came 
to  worship the winds and the rains and the sun 
and even the food itself. The  simplest incidents 
and experiences of every-day life were surrounded 
with supernatural mumbo-jumbo. If land hec:~me 
exhausted, tha t  was charged to "evil spirits" 
a t  work. 

Rut to  bring the picture closer to  our day, it 
seems almost unbelievable thar less than 175 
years ago, Adam Smith, the great economist of 
tha t  day, wrote tha t  "The quantity of well- 
cultivated land must be in proportion to the 
quantity of manure which the farm itself produces: 
and this again must be in proportion to  the stock 
of cattle which is maintained upon it." \Vitli all 

' his wisdon~, he couldn't foresee'that t h ~ s  seem- 
ingly insurmountable obstacle to  the f i~rther 
development of agriculture would be conquered 
through chemical science seventy-five years Iatel-. 

However. when in the middle eighteen hundreds 
a great student of chemistry announced the dis- 
covery tha t  phosphorus. nitrogen and potassium 
were the elements that  niust he restored to the 

soil in added fertilizers, a bitter argument sprang 
up. Some deemed it "against Nature" to  secure 
these needed chemicals from any source other 
than manure. So they dubbed these new fertilizers 
"artificial," which meant-to the uneducated- 
something direct from Satan. 

13ut the pioneers thus made it possible for the 
same piece of ground to  yield food over many 
years. They found that  the vital elements for 
plant food occurred in many forms and in many 
places over the earth. Man had to  have the in- 
telligence and energy to. convert them and t o  
bring then1 from where they existed to  where 
they were needed. 

And so, that  which was once called "artificial" 
has now become the mainstay of world agriculture. 

Vanilla is certainly a case in point. Man has 
brought this flavoring tn its peak of delicious 
mellow-mildness hy processing and comhining 
Nature's offerings. First. he lifted the vanilla vine 
ou t  of the forest and hy scientific cultivating and 
curing he continues to improve the vanilla bean's 
yield of vanillin and other flavoring constituents. 
Next, when he found thar the bean \vas unable to  
produce sufficient vanillin for the ideal proportion 
with its other aron~atics. he turned to  other 
sources for the added vanillin needed to round 
out  the vanilla flavoring. 

Fortunately. those n-ho see Nature's raw gifts 
in the right perspective have never been discour- 
aged by the traditions of the slower thinkers. Fre- 
quently, that  which is currently termed "artificial" 
is the improvement which Man has made by 
processing the offerings of Nature. 

Your advertisement is being read in every Btate and in 25 Foreign Countries 
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THE CULTURE 

of definitely better 
flavor & nroma-pro- 

ducing qualitlea. 

The standard with 
foremost operators, 

mAV-0-LAC FLAKES 
( s h o w n )  p r o d u c e  a 
q u a r t  o f  t h e  f i n e a t  
s t a r t e r  o n  a s i n g l e  

SPECIAL EZAV-O-LAC 
produce 40 quar ts  of starter 
sgation. Single bottles $S.00 
Free Culture Manna1 of Fermented Milk Prod- 
ucts on  request. 

Pioneers i n  Spectro-chemical Chemical a n d  
Fluoro-photometric ~e t e rminu t l om of Pitamind 
A, B t  B2, Nicotinic Acid, Pantothetvio Aoid, BQ 
C 1 E i n  Dairy and Food Products. (Vitamin 
D ezcluded) inquiries inmted. 

Daily Clean-Up Work 
Handled Easier ! 

T o  save time and conserve manual effort 
when cleaning their milk and milk product 
processing equipment, many dairies, crearn- 
eries, milk and ice cream plants use that safe, 
fast-working material . . . 

OAKITE 
COMPOSITION No. 63 

I t  not only thoroughly and speedily removes 
milk and butterfat films, but also rinses away 
freely to leave equipment scrupulously clean. 
And because of its unique lime-solubilizing 
properties, this specially designed Oakite 
dairy detergent is particularly suitable for 
use in hard water areas. Write today for 
FREE booklet giving details. 

OAKITR PRODUCTS, INC.. 
Dairy Research Division, 

16G T H A W S  STREET. NEW PORK 6, N. Y. 

Technical Service Representatives in All Principal Cities 
of the United States and Canada 

Your advertisement i s  belng reed In el 

RY SCIENCE 15 

1lnctri.iologint a t  Citg of Pittilbfr,'gl!~ Department 
of I'rrblic IIroltA Laborato~.ies lornted in 

tlie new .llri~licij~al IIosnital 

Healthy . 
Production 
Soldiers ! 

Enlisting the skills for 
wartime production is only 
the  beginning. Keeping 
the  production soldiers 
healthy i s  a n  a b s o l u t e  
requisite to victory. 

Public health laboratories are aiding in 
this fight and the microscope is playing a 
vital part in the identification of micro- 
organisms which cause disease. 

Today, this crusade is resulting in fewer 
hours lost by i l l n e s s i n  better public health. 

Spencer Microscopes, Microtomes and re- 
lated instruments are serving this cause in 
laboratories throughout the world. 

Optical instruments are 
so vital to war and public 
health that the nation's 
needs absorb practically all 
of Spencer's greatly in- \ I 
cveased prodactiorz. U 

Spencer LENS COMPANY - 1 BUFFALO, NEW YORK 
SCIENTIFIC  INSTRUMENT DIVISION O F  
AMERICAN OPTICAL COMPANY 

v State and In 25 Foreign Countrfee 
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Sometimes, better formulas 
are written with an eraser! 
Most great products a re  the result of ceaseless expe- 
riment, improvement and  change. Yet, how often i s  
al l  chance of improvement brushed aside with the 
casual remark-"We don't like to change our for- 
mula"? Too frequently, the same old formula has  
been used so long that even the idea of changing 
it is seldom considered. But "the same old formula" 
isn't always the best formula. Vanilla, for example. 
is such a n  important ingredient and  plays such a 
big part in the ultimate popularity and  sale of any 
product that nothing less than the best can ever be  
good enough. Yet, how long is it since you've even 
questioned the vanilla you a re  now using? 

If you a r e  not one of the many ice cream manufac- 
turers already using Veritivan, why don't you try it 
a n d  see  how much rich, delicious goodness it will 
a d d  to your own ice cream? We think you'll agree 
with so many others that Veritivan is truly the best 
of all fine flavors. 

FOOD MATERIALS 
C O R P O R A T I O N  

Manufacturing Fkvor Chemists 

2521 WEST 48TH STREET CHICAGO 

Branch Offices in all Principal Cities 

--------  
E o o d  Materials Corp. 
1 2521 W. 48th St., Chicago, Ill. 

I Please send 1 Ib. Free Sample of Veritivan 

The Bad Bops 
Are on the Spot 

IN DEMOCRATIC countries, police departments 
nab "bad actors" and keep them out of circula- 
tion. I n  food processing, we also encounter "bad 
actorsw--elements and conditions that rob  rod- 
ucts of freshness, turn them rancid, destroy 
their flavor. But food technologists are already 
on their trail. They know, for example, that 
they must protect food products from irradia- 
tion by light . . . exclude oxygen or excessive 
humidity . . . guard against insect infestation. 

Recent research shows that copper and iron 
are "bad actors." I n  the manufacture of short- 
ening, they are eliminated t o  increase rancidity 
resistance of fats and oils. They affect stability 
of practically any food that contains fats or 
volatile flavors easily oxidized. 

Yes, they even affect the stability of Vitamin 
"C" and some of the "B" group. 

Rut we have reduced the copper and iron in 
Diamond Crystal Salt until today they repre- 
sent less than 1 part per million. Salt products 
in general, however, may contain significant 
amounts of both copper and iron. 

N E E D  HELP? H E R E  IT IS! 

Why not check up on the salt you are now 
using? And if you would like help in keeping 
down the "bad actors," copper and iron, in your 
plant, write to  Technical Director, Diamond 
Crystal, Dept. H-3, St. Clair, Michigan. 

L ,,-----,-,, J I 
Pour  advertisement i s  being read in every Btate a n d  in 25 Foreign Countries 
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Pressure Dairy Sprayer is winning high Praise 
everywhere. The effectiveness of this process 
is clearly demonstrated in producing clean 
equipment with big savings in clean-up time. 

50%. These advantages merit yo 
tion. 

The Hudson Dairy Sprayer makes them de- 
sirable results possible by providing a new em- 
cient method for applying uniform strength, 
full potency cleaning solutions in the form of a 
fine penetrating mist. This mist gets into hard- 
to-reach places penetrating and covering in a 
manner that takes full advantage of the chemi- 
cal and physical properties, of the new and im- 
proved cleaners now available. The cleaning 
solution in the sprayer stays clean and a t  full 
strength during the entire operation 

lon tank, specially reinforced to 
pressures and hard service: an easy-to-operate 
pump with patented plunger: 5 feet of 3/g" 
molded high pressure hose . . . and an efficient 
angle spray nozzle. Returns 

cleaning solution. Write for B 

THE CREAMERY PACKAGE MFC.., COMPANY 
1945 IV. Wauhlngton Rlvd.. Chicago 7, n l i n o i s  

Branches: Atlanta - Boston - Buffalo - Chicago - 
Dallas - Denver - Kansas City - Los Angeles - MIn- 
neapolis - New York - Omaha - Philadelphia - Port- 

Fort Atkinson 
land. Oregon - Salt Lake C ~ t y  - San Francisco - Seattle - Toledo - Waterloo. Iowa 
CREAMERY PACKAGE MFG. CO. of Canads. Ltd. 
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LACTOBACILL'L S ACIDOPHILUS 
Isolation and Cultivation 

IZacto-Trypsin Digest Agar is an excellent cult~ire medium for 
propagation of I,~rc~lolioc~i/lrts i ~ c ~ i ~ l o ~ ~ l r i l ~ t s .  'I'he medium 
is prepared according t o  the formula of Cheplin. It 
is widely used for estimating the degree of intestinal 
implantation of I,. trc.itlol)!~ilrr.s and is well suited for 
isolation of acidophilus stlains and for carrying stock 
cultures. 

Hacto-Tomato Juice Agar is prepare(! according to the formula 
of Kulp and Whitc. The ~bi l i ty  of this medium to 
support luxuriant and characteristic growth of L. 
ncidophilzcs makes it  particularly well adapted for use 
in establishing the number of viable organisms in 
acidophilus products. This medium is also used 
extensively in determining the degree of implantation 
of the organism. 

Bacto-Skim Milk when prepared for use .s an excellent medium 
I for propagation of stock cultures of Lactobacilli. A 

10 per cent solution of this proctuct is equivalent to a 
high grade skim milk. 

Bacto-Peptonized Milk contains degradation products of the 
proteins, albumins and globulins of milk. It supports 
rapid and luxuriant growth of the Lactobacilli. 

Specify "DIFCO" 
THE TRADE NAME OF THID PIONEERS 

In the Research and Development of nacto-Peptone and Dehydrated Culture Media 

D I F C O  L A B O R A T O R I E S  
I N O O U P O R A T E D  

DETROIT, DfICHIQAN 1 
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