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THE EFFECT OF HIGH-TEMPERATURE-SHORT-TIME HEATING
OF CONCENTRATED MILK UPON ITS HEAT
STABILITY

B. H. WEBB AxDp R. W. BELL

Division of Dairy Rescarch Laboratories, Bureau of Dairy Industry, Agricultural Research
Administration, U. 8. Department of Agriculture

In 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 different
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 raw milk 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 was-from the Beltsville herd of
the Bureau of Dairy Industry and the whole milk was standardized to a fat
to solids-not-fat ratio of 1 to 2.29.

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

After being forewarmed, the milk was concentrated. The concentrated
whole milk was homogenized at 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 conduected in the high-temperature-short-time heater,
differed from the old methods of ‘‘double cooking’’ and ‘‘superheating’’ in
both the technique used and in the results obtained. The step of heating the
concentrate is the variable characteristic with which this paper is concerned.
The time, temperature and method of heating the concentrate is specified.
The whole milk solids in the concentrates ranged from 26 to 37 per cent.

The equipment used for forewarming the raw milk and for heating the
concentrated samples was of two types. A conventional steam-jacketed
hotwell was generally used for heating samples to temperatures below
100° C. Whenever treatment at 95° C. for 10 minutes is mentioned in this
paper it refers to heating in this steam jacketed hotwell. All heating above
100° C. was accomplished in a Mallory heater which 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 third heat
treatment used in this work. This heating consisted of the procedure
customarily followed during the sterilization of evaporated milk in cans.
The concentrated milk samples were heated in small cans in a pilot sterilizer
at 115° C. (239° F.). The time of heating at this temperature required to
initiate coagulation in a concentrate was recorded as its heat stability.

RESULTS

Data showing the effect of the conventional hotwell method of heating
concentrated milk upon its heat stability are presented in table 1. The three
different milks represented in this table were treated after concentration by
heating about seven pounds of milk in steel pans in a steam bath. The water
evaporated was replaced. The relatively small changes in heat stability
brought about by heating the concentrated milk in this manner were com-
parable to results which might have been obtained by using the commercial
practice of ‘“‘double cooking.”’

TABLE 1

The effect upon heat stability of using the conventional hotwell method to heat milk
after concentration to 26% solids content. All milks were forewarmed at
95° C. (203° F.) for 10 minutes before concentration

Heat treatment after concentration Heat stability— (time
Date to initiate coagula-
Temperature Time ‘ tion at 115° C.)
] L2058 min. ‘ min.

9-25-42 None None 40
(2 95 10 45
#% 95 20 40
10— 5-42 None None 28
Ut 95 10 21
12-18-42 None None | 17
£ 91 10 12
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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 fioure 1. The concentrate attained maximum stability when a tempera-
ture of 150° C. with no holding time was used.
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Fig. 1. The effect upon heat stability of heating a milk to different temperatures
for different periods of time. The solid lines represent samples forewarmed at 95° C.
(203° F.) for 10 minutes before concentration to 26% solids eontent and heated after
concentration for the times and at the temperatures designated in the figure. The dotted
line represents milk samples which were forewarmed before concentration at the tempera-
tures indicated, then concentrated to 26% solids content but not heated after concentra-
tion. ‘‘Nome’’ on the abscissa refers to control samples which were forewarmed at 95° C.
for 10 minutes before concentration but were not heated after concentration. Heat
stability refers to the time necessary to initiate coagulation at 115° C. (239° 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 at 95° C. for 10 minutes or at 120° C. for
4 minutes and were not heated after concentration. In all cases heat sta-
bility was improved by heating the concentrate.

The data of fieures 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 figure 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.
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Fi16. 2. The effect of high-temperature short-time heating of three milks before and
after concentration upon their heat stabilities. The designation ¢¢95°-1077" refers to the
conventional hotwell method of forewarming; all other temperatures were attained 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 before concentration; the second set of figures gives the treatment after concen-
tration. The dotted lines represent control samples forewarmed before eoncentration only.

DISCUSSION

High-temperature-short-time heating of concentrated milks increased
their heat stabilities. The heat stabilities of the same concentrated milks
were changed but little by subjecting them to heating equivalent to the con-
ventional heat treatment of 95° C. for 10 minutes.  The optimum forewarm-

HEAT STABILITY (MINUTES)

~— I L £ I
°C.—~ NONE 120 130 140 150 160
°F.—+ 248 266 284 302 320
TEMPERATURE OF HEATING CONCENTRATE

. Fia. 3. Effect of two temperatures of hotwell forewarming before concentration
upon the heat stability of samples of the same milk heated to different temperatures after
concentration. The solid lines indicate samples forewarmed at 95° C. (203° F.) for 10
minutes, dotted lines indicate samples forewarmed at 65° C. (149° F.) for 10 minutes
before concentration. The control samples were not heated after concentration. Heat
stability refers to the time necessary to initiate coagulation at 115° C. (239° 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
at 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 at 120° C. for 4 minutes
before concentration and by heating at 150° C. with no holding time after
concentration.

‘When there was no holding period during heating of the concentrate, its
heat stability increased at a relatively slow but continuous 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,
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Fie. 4. The effect upon heat stability of heating whole and skim samples of the same
milk at 95° 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 to initiate eoagula-
tion at 115° C. (239° 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 it was without a holding period.

Many differences in the heat stability of the finished evaporated milk may
be obtained through the use of‘different combinations of times and tempera-
tures of heating used before and after concentration. While 120° C.—4’,
150° C.—0” produced maximum 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 at 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 it gives sufficient heat stability to per-
mit the product to be sterilized and to give it proper body and a good eolor.
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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 at 115° C.
(239° F.) will, if processed 18 or 20 minutes at this temperature, show an
excessively heavy body while those with a coagulation time greater than
40 minutes will be too thin. Later reports will be concerned with the body
and storage characteristies of evaporated milks. 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 milk after concentration for the purpose of regulating its
heat stability during 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 now used to indicate the
quantity of salt required to obtain a certain body. Test runs of the concen-
trate would likewise indicate the heating which the batch would require to
produce a specified body.

The question may well be raised as to what effect a temperature above
140° C., even with no holding time, may have on milk of high solids concen-
tration. The color of experimental samples was darkened but not to an
excessive extent and there was a slight intensification in the cooked flavor.
Milks of insufficient protein stability, when preheated to too high a tempera-
ture, developed a partial, but hard and flaky coagulum. These flakes of
denatured casein were sometimes not apparent in the evaporated milk until
they slowly formed a sediment on the bottom of the cans during storage.

Since some of the conditions used to heat the concentrated milk samples
approach those which could be expected to produce sterility, the possibility
thus arises of using high temperature heating of the concentrated milk not
only to increase its heat stability, but also as an aid in the sterilizing process.
Of several dozen cans of milk from 6 different batches cooked at 115° C. for
5, 10 and 18 minutes, only one of the 5-minute cans showed spoilage after six
months storage at 30° C. Care was taken in filling and sealing the cans to
avoid undue contamination but no equipment was sterilized. Samples of
milk heated as a concentrate and processed in cans at 115° C. for 5 to 10
minutes had less color and cooked flavor than milk treated by the usual
methods. Much work must still be done on this phase of the problem before
it can be tried on a commercial scale. Flavor, color, body and bacteriologi-
cal studies must be made with samples subjected to different processes.

SUMMARY

1. High-temperature-short-time heating of concentrated milk increased
its heat stability to a maximum and then decreased it. With no holding
time the heat stability increased with rise in temperature up to the point of
initial coagulation. Factors which controlled the attainment of maximum
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heat stability were the time and temperature of forewarming the raw and of
heating the concentrated milk and the solids content of the concentrate. The
ereatest heat stability was obtained when the raw milk was heated at 120° C.
(248° F.) for 4 minutes and the concentrate to 150° C. (302° F.) with no
holding period.

2. Great differences in heat stability resulted 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 samples were heated to tempera-
tures 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-
mum stability, since the effect of the heat treatment 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 body of the sterilized prod-
uct without the use of stabilizing salts.

4. High-temperature-short-time heating the concentrated milk to attain
the desired heat stability offers the possibility of modifying the commercial
sterilizing methods by reducing the length of the conventional ‘‘cooking’’
period in the can. This would, of course, require the use of previously
sterilized cans and a highly sanitary technic. Thus an evaporated milk of
superior color and flavor could be produced.
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STUDIES ON KETOSIS IN DAIRY CATTLE. V. THE DEVELOP-
MENT OF KETOSIS*

J. C. SHAW

Department of Dairy Industry, Storrs Agricultural Experiment Station, Storrs, Connecticut

In seeking for the cause of ketosis in cattle it is of considerable impor-
tance to know at 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 at this station (4)
failed to show any relationship between the lactation cycle and either the
blood or urinary acetone bodies. Godden and Alleroft (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
at 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 arteriovenous 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
vear. The incidence of ketosis in the herd in the months immediately pre-

Received for publication May 3, 1943.

1 This study was financed in part by grants from the Chas. M. Cox Co. and from Mrs.
W. S. Kellogg.
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ceding this study had been equally high and the severity greater. Most of
the cows calving during that period showed marked symptoms of ketosis and
were treated by intravenous glucose injections. Possibly the lessened
severity of the ketosis during the period of this study was due to a small
amount of pasture which was available to the herd during the summer
months; previous work (9) has indicated that pasture grass has an anti-
ketogenic effect.
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The blood picture during the development of ketosis. The concentration
of blood glucose and acetone bodies during the development of six cases of
ketosis of varying degrees of severity are presented in ficures 1 to 5. In all
cases the development 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 most interesting cases were those of cows 830 and 760
(figures 1 and 2). Both animals exhibited marked symptoms of ketosis.



THE DEVELOPMENT OF KETOSIS 1081

However, cow 830 developed ketosis over a period of nine days before ex-
hibiting any symptoms ; whereas cow 760 showed marked 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 mg. 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 at a level sufficient for their maintenance and milk produe-
tion, both cows exhibited hypoglycemia and ketonemia for about six weeks
and became quite emaciated.
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The marked 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 in blood glucose explains
why cow 830 did not exhibit symptoms of ketosis until nine days after
parturition.

Examples of the development of ketosis with little or no apparent symp-
toms are shown in figures 3, 4 and 5. Under ordinary circumstances these
cases would 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,
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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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cows 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
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Such tests were conducted on cows prior
For purposes of comparison, similar
Following the

injection of adrenalin, blood glucose was determined at short intervals for
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periods of from 45 to 120 minutes. In the presentation of the data these
values are presented graphically and will be referred to as glucose curves.

The results of such tests made on cows with ketosis are shown in figures
2, 3 and 4, and on normal cows in figure 6. Unfortunately the glucose curve
on cow 760 was obtained after glucose therapy had been resorted to and some
degree of recovery had taken place. A marked deficiency of glycogen was
indicated, however.

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

The glucose curves on cow 682 (figure 4) are of particular interest as
they were obtained both prior to and following the onset of ketosis. The
degree of ketosis was indicated by the level of blood glucose. The presence
of excess urinary acetone bodies was established by the qualitative sodium
nitroprusside test. 'When compared with the curves for normal cows, shown
in figure 6, the tests indicate that the glycogen reserve was somewhat below
normal six days before parturition. There was no appreciable increase in
blood glucose following the injection of adrenalin one day prior to and one
day following parturition although the glucose appeared to be normal. The
glucose curve obtained on the eighth day following parturition, when the
glucose level was 17.0 mg. per cent, indicates a marked deficiency of reserve
glycogen at that time. .

Utilization of glucose by cows with ketosis. The three cows 830, 760 and
849 maintained a high level of energy intake but exhibited hypoglycemia and
ketonemia for about six weeks and lost flesh very rapidly. Cow 760 received
approximately 27.5 pounds 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 day 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 experiments were conducted to ascertain whether or not glucose
was metabolized as rapidly in these cows as in normal cows. Glucose was
injected intravenously at the rate of 20 gm. per hundred pounds of body
weight. The rate at which the glucose was removed was determined by
drawing blood samples at 20-minute intervals for glucose analysis following
the injection of the glucose.

Glucose tolerance curves were conducted in this manner on cows 830 and
760 and also on a normal cow. Both 830 and 760 exhibited marked hypo-
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glycemia and ketonemia. Neither animal had received glucose therapy
before these experiments. The results are presented graphically in figure 7.
The curves show that glucose was removed from the blood of the cows with
ketosis fully as rapidly as from that of the normal cow. The glucose values
of 830 and 760 did not decrease quite to the previous low levels, indicating
some storage of glycogen and an enhanced ability to maintain the blood
glucose level.

Utilization of glucose by the mammary gland of the cow with ketosis.
Determinations were made of glucose utilization by the mammary glands
of cows with ketosis. Arterial bloods were obtained from the internal iliac
by rectal puncture, as in previous experiments, and venous bloods were
obtained from the subcutaneous abdominal veins. In addition to the nine

TABLE 1

The utilization of glucose by the gland of the normal cow as compared to
that of the cow with ketosis

Normal cows Cows with ketosis
Arterial =~ Glucose A-V hb. Arterial Gluecose A-V hb.
glucose utilization difference glucose utilization difference
|
mg. % mg. % \ % myg. % myg. % %
41.2 9.4 ‘ 0.68 30.0 11.8 0.49
48.7 10.0 0.38 30.0 11.0 0.60
49.8 7.2 112 28.2 10.7 0.53
42.7 9.8 1.22 31.8 14.3 0.30
45.0 6.7 0.00 29.2 9.5 0.00
52.0 12.5 | 0.00 37.8 7.3 2.65
47.6 10.0 0.58 22.0 9.0 0.00
51.2 10.2 0.00 21.0 10.5 1.41
41.4 11.8 0.00 15.5 5.0 0.00
41.0 12.2 0.53 . B
41.4 12.0 0.00 | | e e
45.6 9.2 0.00 | ... _— —
47.6 11.0 | 0000 | wms | mems L s
Average
45.8 10.2 0.35 27.3 9.9 | 0.66

experiments on cows exhibiting ketosis, thirteen experiments on normal cows
are also shown in table 1. The normal values, obtained from cows in the
University herd, represent our best study on normal animals because of
improvements in our technique of drawing blood samples and our method of
determining whether the animals were unduly disturbed (7).

The average glucose 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 average arterial glucose was only 27.4 mg. per cent.
Such utilization must exert a severe tax on the ability of other body tissues
to obtain sufficient glucose.
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The effect of ketosis upon milk production. Studies on ketosis in the
field are ordinarily limited to cases of considerable severity in which the
animals usually exhibit poor appetite and a marked fall in milk production.
Therefore, it has been difficult to determine whether the decline in milk pro-
duection preceded or followed the loss of appetite and the resulting decrease
in food intake.
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It was the practice in the herd under observation to increase the food
intake as rapidly as possible following parturition. Possibly this explains
why so many of the animals recovered from ketosis without showing severe
symptoms and without necessitating glucose therapy. In some cases where
glucose was injected in the early stages of ketosis, before the symptoms were
very marked, the animals appeared to recover and showed no further signs
or symptoms of ketosis. Frequently such recovery was more apparent than
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real. A study 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 were presumed to have recovered, as the appetite and general
appearance were quite normal. However, the blood picture shows that the
hypoglycemia and ketonemia 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 milk production roughly
paralleled the blood glucose level. The effect was especially marked in cow
1230 (figure 9), which exhibited a more severe hypoglycemia. In both cases
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milk production appeared to be inhibited from the beginning. Since ketosis
begins to develop so soon after parturition, it is probable that milk secretion
usually is inhibited from the very beginning in those cows which develop
ketosis. The marked decrease often noted later probably reflects merely the
severity of the condition. It is significant that fairly good production was
maintained in spite of the hypoglycemia.

Feeding soluble carbohydrate prior to parturition. It has been suggested
by Duncan et 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.

In this herd, however, liberal feeding of molasses 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
molasses daily for approximately a month prior to parturition. Cows 682
and 849, which also developed ketosis, did not receive any molasses.

DISCUSSION

The development of ketosis appears to begin with a depletion of the liver
elycogen reserve, possibly caused by liver damage associated with nutrition
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prior to parturition. Since the liberal feeding of molasses 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 would be expected
to lower the liver glycogen content still further. )

There is some question whether the increase in reducing substances in the
blood at the time of parturition 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 development of ketosis if the liver glycogen was
low at the time of parturition. Some degree of more or less permanent
damage to the liver might account for the failure of many cases to respond
readily to glucose therapy. The annual recurrence of severe ketosis in some
cows following parturition could also be explained on this basis.

The blood acetone bodies of cows 830 and 760 were higher on the day of
parturition than at any time prior to parturition, although the apparent
blood glucose was considerably in excess of normal. This would 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 at a time when the demands for carbohydrate are greatest and in
which the inability to maintain a normal level 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 various body tissues to utilize glucose.

‘While milk production is adversely affected by ketosis, the more marked
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 at the
earliest signs or symptoms of ketosis. In herds where the incidence of
ketosis is high it 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 because of failure to reach or maintain the peak of produe-
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tion during the early part of the lactation c¢ycle. A further adverse effect
is indicated, at least in the more severe cases, in the excessive loss of weight
which is often observed.

It is apparent that there is little decrease in the uptake of glucose by the
mammary gland of cows with ketosis even though the level of blood glucose
is considerably below normal. It follows that the increased uptake of
B-hydroxybutyric acid by the gland of cows with ketosis (6) is not the result
of a decrease in the oxidation of glucose by the gland. The significance of
this finding was discussed previously (6, 8).

The feeding regime of the cows in this study did not differ materially
from that of many other herds with the exceptions that the energy intake
was maintained at a very high level and that very little pasturé was available
during the summer, )

In a continuation of the experiments on ketosis, a study is being made
of the effect of the quality and quantity of the ration fed during the dry
period upon the ability of the animal to maintain normal glycogen reserves
and normal blood sugar following parturition.

SUMMARY

1. Ketosis in cows, as measured by hypoglycemia and ketonemia, began
to develop within one to three days after parturition. Prior to parturition
there was no ketonemia and the blood glucose values did not deviate mark-
edly from that observed in normal cows.

2. Glucose determinations following the injection of adrenalin showed
that the liver glycogen was markedly depleted in cows with ketosis and also
indicated that the liver glycogen content was low prior to parturition and
the onset of ketosis.

3. Glucose tolerance tests showed that added glucose was removed from
the blood of cows with ketosis fully as rapidly as from normal cows.

4. Arteriovenous studies demonstrate that the mammary gland continues
to remove a normal quantity of glucose from the blood even in marked hypo-
¢lycemia.

5. Milk production is adversely affected in hypoglycemia and ketonemia
even when a normal food intake is maintained.

6. The maintenance of a high energy intake prior to and following par-
turition did not prevent the onset of ketosis.

Most of the analytical work was carried out at the Connecticut Agricul-
tural Experiment Station in New Haven, which is close to the herd on which
these observations were made. The author wishes to thank Dr. E. M. Bailey
for his courtesy in providing this space.
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THE RELATIONSHIP OF THE SCORE OF BUTTER TO THE
MOLD MYCELIA GRADE*

JAMES C. BOYD AxD J. A. NELSON

Montana Agricultural Experiment Station, Bozeman, Montana

INTRODUCTION

Due to improper care in production, including lack of cooling and storage
at a low temperature, and infrequency of delivery to the butter plant, much
cream used for buttermaking is contaminated with mold. If fermented
cream is held at a high temperature it is a favorable medium for the develop-
ment of mold. The grade of cream is not usually determined according to
mold standards but according to the grade of butter 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 eream containing little or no mold.
The mixing of the two qualities of cream not only reduces the score of the
resulting 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
quality eream may result in butter that will grade as ‘‘unsatisfactory’’ to
the mold myecelia grade. In order to determine the relationship of the score
of butter made under Montana conditions from ‘‘daily run’’ commercial
churning cream to the mold mycelia grade, this study was 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 dnd
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).

In accordance with the method of grouping mold mycelia counts pub-
lished by the American Butter Institute (1, 2), the following grades were
assigned to the butter: ‘‘satisfactory,’” if it contained 30 per cent or less
mold 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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RESULTS

Two hundred and eighty samples of butter were studied. Two hundred
and one were those sent in by the creameries to the regular monthly educa-
tional scoring contests and 79 samples were collected by the State Dairy
Division inspectors. The results obtained on these samples are given in
table 1.

TABLE 1
The relationship of the flavor scores of the butter to the mold mycelia grade
Number of samples of butter in each mold mycelia grade
Score No. of Sati . [
ANO. Satis- - Unsatis- Very unsat-
]0f tthe. samples factory 31Fan-9 factory isfactory
e examined 0 to 30 o 60t080 | 81to100
per cent Fergent per cent | per cent
03 1 1 0 0 I 0
92 26 26 0 ; 0 0
91 50 49 1 ‘ 0 0
90 115 112 3 0 0
89 59 53 4 ! 1 1
88 23 16 5 | 2 0
87 6 4 2 } 0 0
Total 280 261 15 | 3 I 1

The scores of the butter ranged from 93 dowh to 87. All the samples
scoring 93 and 92 graded ‘‘satisfactory’’ to the mold mycelia grade. Of the
165 samples scoring 91 and 90, one hundred and sixty-one (97.6 per cent)
graded ‘‘satisfactory’ and only four samples graded ‘‘fair.”” The four
samples that graded ‘‘fair’’ were churned from sweet and sour cream
blended together. The vats of cream from which these samples were made
had five per cent of low grade sour cream mixed with 95 per cent of fresh
sweet cream. All the other samples were made from regular commercial
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
myecelia grade.

The results obtained indicate that butter scoring 90 or above is relatively
free of mold mycelia, providing it is not made from 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 mold mycelia grade.
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SUMMARY AND CONCLUSIONS

1. Two hundred and eighty Montana commercial butter samples scoring
from 93 down to 87 were studied. The butter was graded according to T.S.
numerical commercial grades by two experienced judges. Each sample of
butter was examined for mold mycelia by the Wildman method and the mold
mycelia erades ‘‘satisfactory,”” ‘“‘fair,”” ‘‘unsatisfactory’ and ‘‘very un-
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 exception 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.

X3
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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

Department of Dairy Husbandry, 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 at 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 it was
free from oxidized flavor, a question mark (?) when there was a suggestion
of oxidized flavor but not positively identified, and numbers from 1 to.7
indicate increasing intensity of oxidized flavor.

EXPERIMENTAL RESULTS

During the judging of these samples it was observed that different types
of oxidized flavor appeared in the various samples. In 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 was 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 was observed. In 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 when judged at the end of 24 hours’ storage and 10.01
per cent had an oxidized flavor when held 3 days. Of the copper contami-
nated samples 78.5 per cent had an oxidized flavor at 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 oxidized flavor scores for siz monthly observations

No. eows l 1 day 3 days

samples | —
Month were | No Cu 1 ppm. Cu No Cu 1 ppm. Cu

taken

from i Total* \ Ave. |Total* | Ave. | Total* | Ave. | Total*| Ave.
March ... 101 | 2 0.0198 322 l 3.19 37.0 | 0.366 425 | 4.21
April .. 81 6 0.074 232 | 2.87 31.0 | 0.383 310 | 3.83
May .. 86 3 0.035 189 | 2.20 25.5 | 0.297 289 | 3.36
June . 92 4 0.0435 245 | 2.67 26.0 | 0.283 337 | 3.66
July . 87 3 0.0345 198 | 2.27 17.0 | 0.195 315 | 3.62
Sept. ... 91 2 0.0219 260 2.86 | 19.0 | 0.208 370 | 4.07
Total .. 538 20 0.0372 | 1446 = 2.69 ‘ 155.5 | 0.289 | 2046 | 3.80

* 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 give one value which would serve as an
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index to the susceptibility to oxidation of each cow’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 analysis in which these composite scores were used.

It is difficult to determine how much weight to allow for each flavor obser-
vation of a particular sample of milk. It is apparent that metal-free milk
which develops an oxidized flavor at 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 3-day flavor observations were as follows:

1 day 3 days
No Cu 1 ppm. Cu No Cu 1 ppm. Cu
AVErage SCOTE ... 0.0372 2.69 0.289 3.80
Bactor i 102.0 1.410 13.15 1.00

The factors were rounded out to 100, 1.40, 13.0 and 1.0 respectively.

To compare the individual cows in the herd from the standpoint of the
suseeptibility of the milk to become oxidized, the oxidized flavor score of each
sample of milk with and without copper secured 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
Degree of oxidized flavor
O.F. rating 1 day’s storage 3 days’ storage
No Cu 1 ppm. Cu No Cu 1 ppm. Cu
0 None None None None
01to 5 None Very slight None Slight
51 to 10 None | Intermediate None Intermediate
10.1 to 15 None Strong None Strong
15.1 to 100 None Strong ) Slight to Strong
strong
Over 100 Slight to Strong Slight to Strong
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 milk, 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
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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 IN 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 in the occurrence of owidized flavor

Per cent frequency of ratings in each class interval

Broad No. of Oxidized flavor ratings
samples

0 0.1 5.1 101 | 15.1 Over

to 5 to10 | tol5 ‘ to 100 100

Ayrshire 60 11.67 | 30.00 | 30.00 | 21.67 ‘ 3.33 3.33
Brown Swiss 50 6.00 30.00 26.00 32.00 6.00 0.00
Guernsey 66 7.58 21.21 40.91 24.24 4.55 1.51
Jersey .. [ 61 9.84 31.15 21.30 24.59 9.85 3.27
Holstein i 289 6.92 17.99 32.87 33.20 7.96 1.04

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 development were not significant. These results are
in disagreement with the work at Kansas State College (1) in which it was
found that the Guernsey and Jersey milk were the most resistant to oxidized
flavor and Holstein and Ayrshire the least resistant. It is probable that
individuality of the cow is more of a factor than is breed.

STAGE OF LACTATION AS A FACTOR IN THE INCIDENCE OF OXIDIZED FLAVOR

It is known that the composition of cows’ milks varies slightly throughout
the lactation period. For this reason it 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 of lactation as a factor in the occurrence of oxidized flavor
Frequency of O.F. rating in each class
Lactation T " O.F. rating
period Number
g ’ 0.1 5.1 10.1 15.1 Over
to 5 to 10 to 15 to 100 100
mo. ‘ ‘
0 L7 2 | 2 i 2 8 2
1 47 9 13 | 8 6 7 4
2 57 4 [ 16 | 18 13 6 0
3 54 3 ‘ 10 | 18 17 6 0
4 57 3 | 13 20 18 2 1
5 52 0 | 16 20 14 1 1
6 37 2 ‘ 8 ‘ 16 | 10 1 0
7 42 2 7 18 [ 13 2 0
8 40 ¢ | 6 | 15 | 15 0 0
9 29 2 3 9 | 13 2 0
10 33 3 T 6 | 15 2 0
11 32 1 | 10 T | 13 1 0
12 [ 19 1 2 4 11 1 0
13 1 0 ‘ o | 0 1 0 0
14 5 1 3 0 0 1 0
15 and ‘
over 6 0 | 2 4 0 0 0
TABLE 5a
Number of times oxidized
flavor oceurred in metal- Per cent of samples
Stage of | No.of free milk | developing oxidized
lactation | samples -~ flavor in metal-free
After 1 After 3 days’ milk
day’s storage storage
mo.
0 17 2 10 58.80
1 47 4 11 23.40
2 57 0 6 10.52
3 54 0 6 11.12
4 . 57 1 3 5.26
5 52 | 1 2 3.85
6 37 | 0 1 2.70
T . 42 0 2 | 4.77
8 . 40 | 0 0 | 0.00
9 . 29 | 0 2 6.90
10 33 0 2 ‘ 6.06
11 32 \ 0 1 3.13
12 10 | 0 1 | 5.26
13 ‘ 1 0 0 \ 0.00
14 | 5 0 1 20.00
15 and over | 6 0 0 0.00
Average 9.10
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probably better shown by table 5a, a rearrangement of the data from 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 lacta-
tion period. Twenty-one of the 48 cows whose milk (metal-free) became
oxidized within a 3-day holding period were within the first 1} months of
their lactation period. Only 12.10 per cent of the samples judged were from
cows in this part of their lactation period. In fact 32.80 per cent of the
samples (metal-free) from cows in the first 13 months of the lactation period
developed an oxidized flavor within three days, while only 5.83 per cent of
samples from the remainder of the lactation periods developed the off-flavor.

AGE OF COW AS A FACTOR IN THE OCCURRENCE OF OXIDIZED FLAVOR

The data were analyzed to determine whether or not age was a factor in
the incidence of oxidized flavor development. The age of the cows was cal-
culated as of March 1, 1941, and rounded out to the nearest year. Monthly
O.F. ratings were used in making the correlations. The data are given in

TABLE 6
Relation of age of cow to occurrence of oxidized flavor
Frequency of O.F. rating in each class
No. of O.F. rating
Age samples e i T — ——
0 0.1 [ 5.1 10.1 15.1 Over
to5 to 10 to 15 ‘ to100 | 100
yrs. ‘ ‘
2 78 0 11 | 26 29 7 5
3 115 8 13 | 29 56 | 8 \ 1
4 92 8 26 27 21 8 | 2
5 80 6 14 36 18 | 6 0
6 42 3 16 15 7 | 1 0
7 48 6 16 13 8 5 0
8 30 -+ 11 | 9 6 0 0
9 [ 17 3 5 | 3 4 2 0
10 6 2 1 2 0 1 0
11 9 0 3 4 i 1 | 0
12 7 1 il 0 4 1 | 0

table 6. Two- and three-year-old cows gave milk (1 ppm. Cu added) which
developed a greater degree of oxidized flavor than that from older cows.
There was 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 shown in table 6a. The greatest incidence
of oxidized flavor development in metal-free milk 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 the cows 5 years or older. It was noted
that in several instances the milk from heifers in the first month or two of
their lactation period gave a strong oxidized flavor at the end of 1 and 3 days
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TABLE 6a
| Number of times oxidized flavor
occurred in metal-free Per cent of samples
Age of No. of milk developing O.F.
cow samples after three days’
After 1 day’s After 3 days’ storage
storage storage
yrs.
2 78 5 12 15.40
3 115 1 9 7.82
4 92 2 10 10.88
5 80 0 6 7.50
6 42 0 1 2.38
7 48 0 5 10.42
8 30 0 0 0.00
9 17 0 2 11.75
10 6 0 1 16.70
11 9 0 1 1112
12 7 | 0 1 14.30

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

RELATION OF MILK YIELD TO DEVELOPMENT OF OXIDIZED FLAVOR

Henderson, Overcast and Wylie (4) suggested that milk produced dur-
ing high produection periods is more susceptible to the development of oxi-
dized flavors than that produced during periods of lower production. To
determine if this relationship would hold for the cows in the herd under
investigation, the weekly milk yields at 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 susceptibility of the milk to oxidized

flavor development.
TABLE 7

Relation between weekly milk yield and extent of owidized flavor

Frequency of O.F. ratings in each class

Weekly milk No. of O.F. ratings
yield samples
0 0.1 5.1 10.1 15.1 Over
to5 to 10 to 15 to 100 100
1bs.
0-100 21 4 6 5 4 1 1
100.01-200 140 10 28 40 52 10 0
200.01-300 156 10 37 44 55 7 3
300.01-400 135 6 27 57 33 11 1
400.01-500 45 6 10 11 11 5 2
500.01-600 17 2 5 6 2 2 0
600.01-700 2 1 0 1 0 0 0
700.01-800 X 1 0 0 0 0 0
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An attempt was also made to determine if the total amount of milk fat
produced is related to the extent of oxidized flavor development. The data
are summarized in table 8. These data also fail to show any correlation

TABLE 8
Relation between weekly fat production and degree of oxidized flavor

’ Frequency of O.F. ratings in each class

Weekly fat No. of ' O.F. ratings
production samples
3 0 0.1 5.1 10.1 151 | Over
{ | tos to 10 to 15 to 100 | 100
1bs. ' \'
0-2 2 | il 1 0 0 0 0
2.01-4 9 | 1 4 1 1 2 0
4.01-6 52 7 11 11 20 2 1
6.01-8 100 3 20 31 41 5 0
8.01-10 122 8 24 38 41 8 1
10.01-12 104 2 21 43 32 6 0
12.01-14 68 5 17 26 13 6 1
14.01-16 | 33 4 7 12 5 3 2
- 16.01-18 20 5 6 5 3 il 0
18.01-20 11 1 2 6 1 1 0
Over 20 7 2 1 0 1 3 0

between weekly fat 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. It is possible,
therefore, when comparing cows from the standpoint of production and
extent and incidence of oxidized flavor if forced feeding had been intro-
duced as a variable different results might have been obtained.

DISCUSSION AND SUMMARY

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 the 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
collected from 138 cows over 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 flavor 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 flavor after 1- and 3-day storage periods,
respectively.

The data were analyzed to determine the correlation between oxidized
flavor development and breed of cow, age of animal, period of lactation, milk
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vield and fat yield. For purposes of analysis the four flavor observations on
each sample of milk were 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 flavor is concerned, though the Ayrshire
breed seemed somewhat less susceptible.

The stage of lactation appeared the most significant factor regarding the
occurrence and extent of oxidized flavor in milk from individual cows.
There seemed a greater tendency for an oxidized flavor to develop in metal-
free milk 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 observed in the milk
from 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 development of oxidized 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. It is difficult to adequately explain why age and
stage of lactation are correlated to development of oxidized flavor. Several
possibilities might be mentioned. As an animal comes into milk production
a great load is placed on the milk secreting glands as shown by inflammation
of the udder. It is logical to assume that during the first few weeks 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 colostrum milk to
normal milk. It might be possible for the milk fat to be partially oxidized
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.

No correlation was observed between milk yield and development of oxi-
dized flavor. Neither was there any correlation between weekly fat vield
and development of oxidized flavor.

There are several possible explanations which might be advanced to ex-
plain the variations in susceptibility of milk from individual cows to oxidized
flavor. 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 known that milk can be processed in such a manner (high heat treat-
ment, addition of hydrolytic enzymes) that antioxidant materials are liber-
ated in the milk which retard fat oxidation. It 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. Tt 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 allowed
to remain in contact with the non-fatty material with which they are asso-
ciated in nature. Since milk fat is rather easily oxidized it is possible that
milk contains catalytic material which favors fat oxidation. It is reasonable
to assume that if such a substance is secreted in the milk that the amount
might vary, causing some milks to develop an oxidized flavor more readily
than others.

3. Some milks are known 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 which might suggest that the milk fat is partly oxi-
dized at the time it 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 homogenizatjon and agitation
retard development 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 milks vary in their re-
sistance to development of oxidized flavor.

It 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 oceurrence and degree of development of oxidized flavor in the milk
of individual cows in the University herd was determined at monthly inter-
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vals (March through July and September). A portion of the milk was kept
free from metal contamination and a portion contaminated with 1 part per
million of copper.

The individual cows varied in their susceptibility to the development of
oxidized flavor. ‘

The milk from the Ayrshire breed appeared slightly less susceptible to
development of oxidized flavor than the milk from the other breeds (Brown
Swiss, Jersey, Guernsey and Holstein).

Milk from cows in the first part of their lactation was more susceptible
to oxidized flavor development than that in the latter part of the lactation.
Also the milk from heifers was much more susceptible to oxidized flavor than
milk from older cows. Milk from heifers in the first several months of lacta-
tion was especially susceptible to oxidized flavor development.

There appeared to be no correlation between development of oxidized
flavor and weekly milk or butterfat yield.
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SWEETENING POWER OF THE CORN SUGARS IN ICE CREAM
ALAN LEIGHTON ANp OWEN E. WILLIAMS

Division of Dairy Research Laboratories, Bureaw of Dairy Industry, Agricultural
Research Administration, U. S. Department of Agriculture

The purpose of this paper is to present and discuss 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. Many of the studies
concerning effective sweetness were made before the corn sweeteners were
the highly purified products that they are today. Furthermore, the stand-
ards of comparison have not been uniform.

In a recent paper (2) it was shown that the sweetness 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 eane sugar, when they are
used in ice cream, can be obtained by a study 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. In general, for determining
the comparative sweetness of the other sugars in terms of cane sugar, three
methods of comparison are in use. In 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 water are compared. A third method is to ascertain the com-
parative weight of a sugar necessary to sweeten a given quantity of water
to the same degree as will a given amount of cane sugar. Of the three
methods, the last would seem to be the most satisfactory, as it indicates the
comparative weights of sugars that must be added to a given weight of water
to obtain the same sweetness. It is certainly the most useful for ice eream
studies, in which, as previously stated, the ratio of sugar to water is the true
measure of sweetness.

Most of the work upon the sweetness of sugars in water solution was
done with solutions so dilute that sweetness could just be detected. How-
ever, Dahlberg (1) has shown that the effective sweetness of sugars increases
with concentration, and also that two or more sugars in solution together
may give a greater effective sweetness than the sum of their sweetening
values taken separately.

‘When ice eream is frozen, the sugar is concentrated into that part of the
water not converted to ice. Therefore we might, from Dahlberg’s experi-
ence, expect the corn sugars to be more effective sweeteners in ice cream
than in the mix, due to this concentrating action.

As a preliminary experiment two vanilla ereams of identical composition,
except that one contained 15 per cent cane sugar and the other 10 per cent
cane sugar and 5 per cent dextrose, were compared for sweetness. These
creams were hardened at 0° 1.) then tempered to 15° I. for serving. The
comparative sweetness then was determined by a jury of at least ten persons,
as was done with all ice creams made during the series of experiments.
Comparison indicated that the dextrose-containing ice cream was the sweeter.
Numerous check experiments made upon similar samples, and also upon
samples containing 13 per cent cane sugar compared with those containing
8.66 per cent cane and 4.33 per cent corn sugar, confirmed this observation.
Two methods were then possible for ascertaining the actual effective sweet-
ness of the dextrose. The first was to make up a series of mixes containing,
for instance, 10 parts cane sugar and amounts of dextrose sufficient to give
an ice cream as sweet as one containing 15 parts cane sugar on the assumption
that the effective sweetness of the dextrose was 100, 110, 120, or 130 on the
basis of 100 for cane sugar. These ice creams would then be compared for
sweetness with an ice cream containing 15 parts cane sugar, to see which
assumed value for the dextrose was correct.

The second method of comparison was to prepare a mix containing, for
example, 15 per cent total sugar, dextrose and cane sugar, then to add
inereasing amounts of water to various portions, freeze the mixes and deter-
mine which ice cream had the same sweetness as the 15 per cent cane sugar
control. With the sugar-water content of this mix known, the effective
sweetness of the corn sugar could easily be caleulated.
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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, .., 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, it 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 it 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 at 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 at least 40 per cent, a sugar concen-
tration which most certainly would be exceeded in the unfrozen part of an
ice eream at normal serving temperature.
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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 under 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.

It 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. In fact dextrose hydrate, with
a value of 120, is actually sweeter than cane sugar when it is used to replace
one-third of the cane sugar in ice ecream. The relative values for enzyme-
converted corn sirup and corn sirup solids are 75 and 60, respectively.
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AGITATION AND TEMPERATURE OF CHEESE MILK AND THE
DEVELOPMENT OF RANCID AND UNCLEAN
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Division of Animal HHusbandry, Experimental Farms Service, Department
of Agriculture, Ottawa, Canada

A question of paramount importance to the cheddar cheese industry is
how to eliminate the off flavors which are responsible for second and third
grade cheese and thereby to reduce economic loss due to these causes. This
problem may be restated as, what are the causative factors of cheese flavor
defects and what remedial measures can be applied to overcome them. In
this communication consideration is given to two specific defects, namely,
rancid and unclean flavors in cheddar cheese.

Raneid flavor refers to an unpleasant butyric acid-like odor encountered
at all seasons of the year in erading raw milk cheddar cheese. It is gener-
ally a distinet, typical flavor defect readily recognized by an experienced
grader but it may be associated with or partly masked by other off flavors.
The seriousness of this defect is indicated by the fact that slightly rancid
cheese are second grade and rancid cheese third grade according to Canadian
erading standards.

Unclean flavors are less clearly defined but are also of common occur-
rence. The grader’s vocabulary contains such deseriptive terms as; ‘‘the
flavor is nothing great,”” ‘‘not quite right,”” “‘off,”” “‘something on it,”’ “‘not
quite elean,’” ““unclean,’” ‘‘not clean,’” ¢“cow’s breath,’” *“whey tank,”’ “‘swill
barrel,’” ¢“dirty,”” and ‘‘resembling rancidity.’”” For the sake of uniformity
these flavors will be termed slightly unclean, unclean and very unclean,
according to the intensity of the defect. The grade on unclean cheese may
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 raw cream and in unpasteurized butter. Furthermore, it has been
established that rancidity is caused by the hydrolytic decomposition of but-
terfat throueh the action of the enzyme milk lipase which is known to be
present in all raw milk. Evidence that milk lipase is also the causative
agent of rancidity in cheddar cheese includes the resemblance of ranecid
cheese flavor to that known in other dairy produects, the production of rancid
cheese from homogenized milk or from milk to which lipase preparations
have been added, as well as the negative bacteriological findings on butyric
fermentation in cheddar cheese (1, 2).

Received for publication May 19, 1943.
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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 Krukovsky and Sharp (3) that vigorous agitation of
milk greatly increased the activity of milk lipase. The effect was pro-
nounced at higher temperatures but only slight at lower temperatures.
Under commercial conditions cheese milk often not well cooled, and morn-
ing’s milking not cooled at all, may be subjected to considerable agitation
at the farm, during trucking over rough country roads, and finally, at 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 at 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

All 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 was 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. In 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 at which the agitation was carried out. In 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 drum is rated at 31 rpm. This was performed immediately after the
pooled milk was divided. When two batches of milk were churned the
churn was rinsed between churnings.

The succeeding columns give the flavor scores of the cheese at three sue-
cessive gradings. The cheese were 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 from 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 unbiassed 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, ete.,
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, ete., it
must be kept in mind that these cheese were made on different days, with
unavoidable variations in the method 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, it should be kept in
mind that in commercial practice cheese are graded when 10 to 14 days old.
Greatest stress is, therefore, placed on the results of the first grading. With
these general remarks a more detailed discussion 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. An exami-
nation of the data in the table reveals several important features. When
uncooled morning’s milk was agitated by churning for 15 minutes, the curd
at all stages of manufacture was 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 1E, 2E and 3E were rancid, slightly rancid and unclean respectively
at the first grading. This result was 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 at three successive gradings. This may be accounted for
by the continued action of milk lipase in the cheese once it had been activated
by the vigorous agitation of cheese milk. For this reason there appears to
be a definite tendency for the flavor of the cheese to deteriorate and the dif-
ferences in the flavor score at first grading are not well maintained. It is
hardly necessary to point out that the comparative or control cheese remained
first grade throughout.

Series IT & III. It 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
deal of fat churned out making strict comparisons impossible. Therefore, a
5-minute period of agitation had to be adopted. It was realized that by
doing so the range of flavor defects under study was limited mainly to the
unclean flavor. But since a relationship has been established between the
unclean 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 ¢ircumventing the difficulty of fat 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 improved as the temperature of agitation was lowered.
Under commercial conditions both cheese 7TE and 10E would have been
passed as first grade. The milk for these cheese was cooled down to 55° F'.
Milk cooled down to 65° or 75° gave second grade cheese. When the milk
received no agitation the cheese were 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.

Series IV & V. The set up of the experiments in these series is very
similar to that of series IT and ITI. In series IV morning’s milk for the
experimental vats was churned at 75°, 65° and 55° and for the control vats
at 85° F. 1In series V night’s milk was cooled to 75°, 65°and 45° K. The
experimental vats were churned at these temperatures while 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 at which the cheese milk was
agitated and the flavor score of the cheese was not apparent at the first
grading but showed up clearly at the second grading. The tendency for the
flavor score to drop with time of ripening was 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 B and the C cheese. It may 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. 1In this series of experiments different proportions of morn-
ing’s and night’s milk were used as shown in the second column in the table,
simulating the mixing of these two types of milk at the cheese factory.
Morning’s milk was 85°-90° F. Night’s milk was 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 at 75° F. for 5 minutes except for the
control vats. 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 it 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 was 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 IMPLICATIONS

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

Nevertheless, it has been shown that vigorous 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. (It should be stated here that
allowance must be made for other types of unclean flavors due to bacterio-
logical causes, ete., but we believe that a high proportion of unclean flavors
under commereial conditions is of the type studied.)

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

It 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 at
which cheese milk is agitated the less is the detrimental 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



1118 I. HLYNKA, E. G. HOOD, AND C. A. GIBSON

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 work of Krukovsky 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 milk uncooled. This provides optimum conditions for
the activation of lipase. It now appears that this practice is unsound. A
second recommendation is therefore made that all cheese milk should be
cooled. Since agitation and temperature are closely associated in the activa-
tion of lipase in milk a certain amount of latitude may be allowed here.
Milk 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 recommendations if adopted should do much to improve
the flavor quality of cheddar cheese.

It may be pointed out in this connection that according to the prevail-
ing conception of milk quality the cheese milk used in our experimental work
would ordinarily be considered high quality milk. It was produced under
clean surroundings, had a low bacterial count, and gave a satisfactory sedi-
ment test. Yet second and third grade cheese were made from it. Obvi-
ously, the definition of milk 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 shown 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 uncooled cheese milk is considered to be the
method by which milk lipase is activated.

5. The more prolonged the agitation of cheese milk the lower is the flavor
seore of the resulting cheese.

6. The lower the temperature at which cheese milk is agitated the better
the flavor score of the resulting cheese.

7. On the whole, it appears that cheese made from milk in which lipase
has been activated will deteriorate 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. Tt is suggested that these recommendations be incorporated into the
definition of high quality cheese milk.
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Subseribers :

LIVESTOCK SANITARY SERVICE, Labora-
tory, College Park

SeALTEST, INC., Library, 1403 Eutaw
Place, Baltimore, 17

Srare DEPT. oF HEALTH, 2411 N. Charles
St., Baltimore

Un1v. or MArYLAND, Library, College
Park

VETERINARIAN, HbQS. THIRD SERVICE
Commaxp, U.S.P.0. & Court House,
Baltimore

WeLcH, WiLniam H., Medieal Library,
1900 E. Monument St., Baltimore

Associate Subscribers:

Kress FArM DAIRY, INC., Preston & Gay
Sts., Baltimore

MASSACHUSETTS

Members:

ApAMS, STEPHEN, 62 Sheridan Ave., Med-
ford

ALGER, JAMES W., 32 Federal St., Box
127, Reading

ARCHIBALD, JOHN G., Dept. of Animal
Husb., Massachusetts State College,
Ambherst

Bass, L. W., Director, New England Ind.

Res. Foundation, Statler Office Bldg.,-

Boston

BrrGereN, Rura E. L., 15 Adams St.,
Winter Hill

BIRDSEYE, CLARENCE,
Blvd., Gloucester

BraprieLp, Anrc, 43 Farwell Ave., Mel-
rose

CAMPBELL, P. A., Eastern States Farmers
Exchange, West Springfield

CooLeY, Loulis A., Mgr., Whitling Milk
Co., 570 Rutherford Ave., Boston

Eastern  Point
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Corr, Josepr C. Milk Control Board,
209 Washington St., Boston

Fawcerr, Cuirrorp J., Massachusetts
State College, Amherst

Fav, A. C, Director of Labs., H. P.
Hood & Sons, 500 Rutherford Ave.,
Boston

FirrH, E. B, General Iee Cream Corp.,
Springfield

Forey, RicmArp C. Stockbridge Hall,
Mass. State College, Amherst

FrANDSEN, J. H., Dept. of Dairy Husb.,
Mass. State College, Amherst

FrepMAN, STANLEY L., 419 Spring St.,
West Bridgewater

Horseny, E. M., Deerfoot Farms Co.,
Southboro

HHowArDp, HARLAN A., 750 N. Pleasant
St., Amherst

JENKINS, HERBERT, 22 Washington St.,
Somerville

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

Lixpquist, HArRrY G., Dept. of Dairy
Industry, Mass. State College, Amherst

Lyrucor, HermManx C., Food & Drug
Div., State Tuberculosis Sanatorium,
Westfield

Marcus, TrEODORE, 6 Columbia Road,
Dorchester

MvuELLER, W. 8., Dept. of Dairy Industry,
Mass. State College, Amherst

Nickorrs, C. R., 500 Rutherford Ave.,
Boston

Roserrson, A. A., City Hall, Newton

SeLey, Howarp W., 88 Cambridge St.,
Charlestown

SHEPARDSON, THEODORE, 42 Maywood St., -

Worcester

SHRADER, J. H., Eastern Nazarene Col-
lege, Wollaston

Sarrre, ALserT W., United Dairy Sys-
tem, Springfield

Warp, RueL, Eastern States Farmers’
Exchange, Springfield

WarsoN, JAMES G., New England Home-
stead, Springfield

WauirwortH, Joux, 72 Elsworth, Med-
ford
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BosroN PusrLic Lisrary, Copley Square,
Boston

Burkg, EpmuNp W.,
Watertown

Div. or Foon & DruGs, Room 524A, State
House, Boston

Essex  CouNTy
thorne

F. W. Faxon Co., 83 Trancis St., for:
Univ. of Louvain, Boston

MASSACHUSETTS INST. OF TECHNOLOGY,
Library, Cambridge

MASSACHUSETTS STATE COLLEGE, Goodell
Library, Amherst

Meagrs, Roserr P., 3 Buckingham Rd.,
Milton

MippLESEX TUNIVERSITY, Library, Wal-
tham

PrrrsrirLp MILK EXCHANGE, 120 Franecis
Ave., Pittsfield

Srowk, R. T., Chas. M. Cox Co., 177 Milk
St., Boston

VETERINARIAN, HpQ. FIRST SERVICE COM-
MAND, 808 Commonwealth Ave., Boston

WaLter Baker & Co., Inxc., Pierce
Square, Dorchester

H. K. Wesster Co., 24 West St., Law-
rence

76 Spruce St.,

Acric. Scroorn, Ha-

Associate Subscribers:

CuTLING, A. J., 496 Park Ave., Worcester

NorroN, Ravymoxp P., H. P. Hood &
Soms, Ine, 58 Morton St., Newton
Centre

SEALTEST LAB., GENERAL ICE CREAM
Corp., 183 Cambridge St., East Cam-
bridge

Student Affiliates:

Brox, ALEX, N. Lowell St., Methuen

CrumMP, HaroLD L., JR., Box 336, Mon-
ument Beach

Frouvrorr, DwicaT H., 2 Squantum St.,
Worcester

JAGGER, CHARLES, JR., 86 Pakachag St.,
Auburn

Kayg, ArRTHUR E.,
Springfield

MarcH, RicHARD P., 30 Otis St., Medford

35 Buchholz St.,

WILLMANN, ALFRED, 19 Elizabeth Rd.,

Belmont MARTINSEN, LEONARD A., ¢/o E. Brumno,

X East Douglas
Subscrivers: McNAIR, DoNALD, 103 Monument St., W.

Boarp oF HparrTa, Milk Inspector, Box Medford

45, Southbridge MoraAN, HerBerT, 36 Overlook Rd.,
BostoN Morasses Co., 175 Milk St., Arlington

Boston

MICHIGAN

Members :

Arneer, HARRY B., 13505 Griggs, Detroit,
4

AnprrsoN, A. C., Schooleraft
ANTHONY, E. L., Michigan State College,
East Lansing

Banrzer, A. C.,, Dairy Dept., Michigan
State College, East Lansing

Bryan, C. 8., Bacteriology Dept., Michi-
gan State College, East Lansing

BURLINGAME, M. M., Borden’s Farm
Prod. Co., 3600 Forest Ave., Detroit



1134

CoLE, CLARENCE L., Dept. of Animal
Husb., Michigan State College, East
Lansing

CopPE, GEORGE, (866 Appoline St., E.
Dearborn

CrRONENWETH, H. E. 642 New Center
Bldg., Detroit

Duxcan, Currorp W, Expt. St. Chemis-
try, East Lansing

DuxN, J. A, Diamond Crystal Salt Co.,
Ine., St. Clair

FaBian, F. W. Div. of Vet. Science,
Mich. State College, Ilast Lansing

FALER, LAURENCE A., Health Dept.,
Highland Park

GIERBACH, GEORGE, Soo Creamery, Sault
Ste. Marie

GILBERT, BRADLEY L., 115 N, Franklin,
St: Louis

Gourp, Tra A, Michigan State College,
Dairy Dept., East Lansing

GREGAREK, F'noyp J., 3730 Montgomery,

Detroit

Havs, J. G., 605 Butterfield Drive, East
Lansing

HeNDERSON, TaToN M., c¢/o Edward
Hock, 54322 Ten Mile Rd., South
Lyons

Horwoop, Russern E., Dairy Husbandry
Dept., Michigan State College, East
Lansing

© HurraaN, CArn F., Dairy Dept., Michi-
gan State College, East Lansing

Huwmrnrey, Gro. C., 407 I, Court St
Ludington

JENSEN, J. M., Dairy Dept., Michigan

State College, East Lansing

JonxsoN, Grorce K. Box 288, Tron
River

Joxgs, V. R, ¢/o J. B. Ford Co., Wyan-
dotte

Krenn, K. C., 15868 Whitcomb, Detroit

Lucas, P. S, Dairy Dept, Michigan
State College, East Lansing

McINTYRE, GEORGE S., Chatham

MinLEr, CHARLES D., Eaton Rapids

PerriE, ErNEST B., Lockshore Iarm,
Cressey

Ricaarps, W, F., Mason

Roeny, L. S., Dow Chemical Co., Mid- ,
land

RoagERrs, C. A., 8731 Witt St., Detroit

SANDBURG, MRs. CARL, Harbert

ScHEmENHELM, E. C. Dairy Bldg.,
Michigan State College, East Lansing

SEmEL, C. J., 1838 McKinley Ave., Bay
City

SEIDEL, MARTIN, 403 E. John St., Bay
City

JOURNAL OF DAIRY SCIENCE

Husb., Michigan State College, East
Lansing

Srarr, CHARLES, Larro Research Farm,
Box 68, North End Station, Detroit

STEPHENSON, ROBERT, 906 Westmoreland
Ave., Lansing, 15

SykEs, Josgpn F., Michigan State Col-
lege, East Lansing

TrouT, G. MAaLncoLM, Dept. of Dairy
Husb., Michigan State College, East
Lansing

TurNEY, G. J.,, Room 205, City Hall,
Lansing

‘WEAVER, EARL, Dairy Dept., Michigan
State College, East Lansing

Weser, Dare K., Heatherwood Farms
Co., Lansing

WirrsTeIN, E. D., Office of the Station
Vet.,, Veterinary Detachment, Ft.
Custer

Zouner, HarPer F., 12105 Northlawn
Ave., Detroit

Subseribers :

BeacH, B. F., Michigan Prod. Dy. Co.,
Adrian

Bryaxt, C. B. A, Gen. Delivery, Box
455, Montgomery

CuiLsox, C. H., 3623 E. St., Detroit

Curisry, C. F., Kalamazoo Veg. Parch-
ment Co., Kalamazoo

Crry Heanta Depr., Room 110, City
Hall, Saginaw

DAIRY HUSBANDRY DEpPr., Michigan State
College, East Lansing

DErrorr PubLic LiBrarY, Woodward &
Kirby Aves., Detroit

LARROWE MiLLING Co., Box 68, North
End Station, Detroit

MicHIGAN STATE COLLEGE, Library, East
Lansing

Poorr, Fraxk A., City Iealth Dept.,
City Hall, Saginaw

SAN1TARY Datry Co., Box 125, Muskegon

SvLLivax MILk Propucts, Battle Creek

Associate Subscribers:

Drrrorr CREAMERY Co., Att.: C. J.
Schneider, 333 Grand River Ave., De-
troit

MEerKLEY, F. K., Genesee Dairy Co., 1021
N. Saginaw St., Flint

Student Affiliates:

Busnu, Howarp J., Constantine

CHEESMAN, EpwAgrD C., 2621 Coplin, De-
troit

Erny, Ray B, R. R. #2, Union City

SNYDER, Wooprow, Dept. of Dairy RaveN, ErRwIN J., Bad Axe
MINNESOTA
Members: AnrnstraND, Eric R., Dept. of Agrie.,

Ann, MArTIN V. .Bridgeman-Russell Co.,
Duluth

515 State Office Bldg., St. Paul
AstroTH, F'RANK B., 1453 Hythe St., St.
Paul
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BArxkEr, E. M., Rochester Dairy Co.,
Rochester

BarNEs, Joux C., ¢/o Twin City Milk
Prod. Assn., 2402 University Ave., St.
Paul

BoxxNEY, RicHARD, 507 8. Cleveland, St.
Paul

Cowmss, W. B., Dairy Division, University
Farm, St. Paul

Cournrer, S. T., University Farm, St.
Paul

ErEksox, J. ArionN, Univ. of Minnesota,
Dairy Dept., St. Paul

FERRARI, CHARLES G., 19th Ave., N. E.
& Pierce, Minneapolis

Fircs, J. B., Dept. of Dairy Husbandry,
University Farm, St. Paul

FounraixNg, F. C., Div. of Dairy Husb.,
University of Minnesota, St. Paul

FrEDERIKSEN, F. M., 222 Third St., N.
E., Faribault

GILMORE, LEsTER O., Dairy Dept., Uni-
versity Farm, St. Paul

GororrH, Howarp J,. 415 Grove, St.
Paul

GurricksoN, T. W., Univ. of Minnesota,
St. Paul

HaxsoN, CLEMENTS, Barnum Creamery
Co., Barnum

Haxson, E. A, University Farm, St.
Paul

HAwkINs, ORVILLE J., Dairy Division,
Univ. of Minnesota, St. Paul

HeaLy, HENRY A., Dairy Prod. Labs.,
2244 Carter Ave., St. Paul

JENNESS, ROBERT, University of Minne-
sota, Div. of Agric., Biochemistry, St.
Paul

Kxopr, C. B, 1557 N. Cleveland Ave.,
St. Paul

KUNKEL, REeNoLp, Dairy Husb. Div.,
University Farm, St. Paul

LriHTON, RAMER, University Farm, St.
Paul

Lusy, DaNiEL J., 1225 Juno St., St.
Paul

Maack, ArRTHUR C., Dairy Husb. Dept.,
Univ. of Minnesota, St. Paul

Macy, HarorLp, Div. of Dairy Hus-
bandry, University Farm, St. Paul

MarrsoN, H. A, Ives Ice Cream Co., 128
Univ. Ave., S. E., Minneapolis

MitLer, KeENNETH P., 2077 Common-
wealth St., St. Paul
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NELsoN, H., Goprrey, Div. of Public
Health, 401 City Hall, Minneapolis
Owsox, Jor C., Dairy Division, Univer-
sity Farm, St. Paul

Paraeg, LERoY 8., University Farm, St.
Paul .

PerERSEN, W. E. TUniversity Farm,
Dairy Dept., St. Paul

SeArLES, H. R., University of Minne-
sota, Agr. Iixtension Division, St.
Paul

SairH, VEARL, Dairy Division, Univer-
sity Farm, St. Paul

SORENSEN, C. M., 739 Pillshurg Ave., St.
Paul

THOMAS, ELMER L. Apt. C-21, 2024
Commonwealth Ave., St. Paul

VacuA, G. A., Room 527, State Office
Bldg., St. Paul

WARD, ITARLAN, 501 15th Ave,, S. E., Apt.
3, Minneapolis

WEIRETHER, FrANCIS J., Div. of Vet.
Med., University of Minnesota, St.
Paul

WiLsoN, Joux I., Economics Lab., Inec.,
914 Guardian Bldg., St. Paul

ZAKARIASEN, BEN M., 1369 Cleveland
Ave., Nth, St. Paul

Subseribers :

ARCHER-DANIELS-MIDLAND (0., Dir. Nu-
tritional Research, P. O. Box 839,
Minneapolis, 2

FrANK, ArNoLD C., Maple Grove Farm,
R. #1, Anoka

JAMES JEROME HILL REFERENCE LI-
BRARY, St. Paul

UxNiwversiTY Fara, Library, St. Paul,
Minn,

Associate Subseribers:

FirsT Distrier AssN., Litchfield

HoGANDER, JonN E., Morthland Milk &
Ice Cream Co., 11 W. 28th St., Minne-
apolis

JouxsoN, M. R., Box 671, Willmar

MariGoLp DAIrieEs, Ixc.,, Att.: E. J.
Koeneman, Rochester

Student Affiliates :
Haxsox, Ravymonp L. 1388 Raymond
Ave., St. Paul
WaGNER, KENNETH, Carlton

MISSISSIPPT

Members:

Cowserr, W. C., Box 452, State College
Herzer, F. ., Dept. of Dairying, Mis-

sissippi State College, State College
Hicains, L. A., Starkville
JonNsoN, FrRANK, Pontotoc
Moorg, J. S., Dairy Dept., Mississippi
State College, State College

Waters, RicHARD E., State College

WERLING, War, H., Medical Detachment,
Keesler Field

WesTER, KARL, Keesler Field

Subseribers:

McWinLians, H. F., Sr., ¢/o Hattiesburg
Cry., Hattiesburg
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Mississippl STATE COLLEGE, General Li-
brary, State College

Student Affiliates :

StEwArT, KENNETH W. Station Hos-
pital, Key Field, Meridian

MISSOURI

Members:

BECK, NoOgrMAN, 6926 Princeton Place,
University City

Bropy, SaMUEL, Dairy Dept., Univ. of
Missouri, Columbia

Davis, GLENN G., Rt. #6, Columbia

GARRISON, EARL R., Dept. of Dairy Husb.,
Univ. of Missouri, Columbia

GrAaHAM, W. R., Cerophyl Labs., Inc.,
2438 Broadway, Kansas City

Hann, Wagrrex C., Jackson Co. Health
Dept., 313 S. Libert St., Independence

HeINEMANN, BURDET, 547 Cozy, Spring-
field

HeNRY, VANCE, Box 430, Neosho

HERMAN, HARRY A., Dept. of Dairy
Husb., University of Missouri, Colum-
bia

Hunt, Epwarp S., 4933 Tracy, Kansas
City

Hu~t, LeEsuie L., Pet Milk Co., 1401
Arcade Bldg., St. Louis

ITscHNER, E. T., Eckles Hall, Univ. of
Missouri, Columbia

Jorpax, I. C., 915 S. Weaver St., Spring-
field

KErGaN, W. J., Boonville

Kocuer, DANIEL 8., Aines Farm Dairy
Co., 31st & Gillham Road, Kansas City

Larzer, Roperr L., 1401 Arcade Bldg.,
St. Louis

LeAacH, Corn A., Miller Bldg., 8th &
Broadway, Columbia

Lipe, B. M., JR., 2001 Chestnut St., St.
Lonis

Ly~cH, Arraur D., 511 Locust St., St.
Louis

McINTYRE, C. W., Hatech Farm, Oakwood

Mix~er, Jou~N P., Eckles Hall, Univer-
sity of Missouri, Columbia

PaiNter, W. E., #6, Box 20, Sappington

PrAaTrENBURG, H. H., Borden’s Milk &
Iee Cream Co., 3105 Gillham Rd.,
Kansas City

Powrrr, E. B., Ralston Purina Co., Ex-
perimental Farm, St. Louis

QUIGLEY, J. V., Box 53, Kansas City, 10

RaGspaALE, A. C., Eckles Hall, University
of Missouri, Columbia

REGAN, M. J., Dairy Dept., University of
Missouri, Columbia

REINEKE, E. P., Dept. of Dairy Husb.,
Univ. of Missouri, Columbia

Rem, War. H. E., Dept. of Dairy Husb.,
University of Missouri, Columbia

SwaxsoN, Eric W., Dairy Dept., Univer-
sity of Missouri, Columbia

TroMPsON, J. C., Ralston Purina Co., St.
Louis

TurNER, CHARLES W., Dept. of Dairy
Husb., University of Missouri, Colum-
bia

VARNEY, BRUCE, Cerophyl Lab., Inc., 2438
Broadway, Kansas City

Worrr, STEPHEN J., ¢/o Pevely Dairy
Co., 1001 8. Grand Blvd., St. Louis

Subscribers:

AMERICAN DAIrigs, Ixc.,, P. O. Box 286,
Att.: G. W. McLatchey, Kansas City
DE-RAEF Corp., 208 Alameda Rd., Kansas
City

FEDERAL MiLk MARKET ADM., St. Louis
Marketing Area, 4030 Chouteau Ave.,
St. Louis

Fron, KeENNETH, 6247 Brookside Blvd.,
Kansas City

HyER, L. W., 400 S. 14th St., St. Louis

LincoLN UNiversiTy, Library, Jefferson
City

MuNICIPAL REFERENCE LIBRARY, Room
408, City Hall, St. Louis

St. Louts DistricT DARY COUNCIL,
4030 Chouteau Ave., St. Louis

SturHAHN, R. E., St. Louis Labs., 1155
S. Big Bend Blvd., St. Louis

Ux1iv. oF MissoURrl, Agricultural Li-
brary, Columbia

Associate Subseribers:

CHAPMAN DAIRY Probucts, Att.: J. V.
Quigley, 1217 Harrison, Kansas City,
10

DeLuxe Ice CreEaM Co., 4218 Laclede
Ave., St. Louis

MONTANA

Members:

BrENCE, JoHN L., Dept. of Dairy Ind.,
Bozeman

KixG, Jorx I., 610 S. Third Ave., Boze-
man

KoprraxD, D. V., Huntley Field Station,
Huntley

MircaeLn, FERGUS G., Ayrshire Dairy
Great Falls

NELsox, J. A, Dept. of Dairy Ind., Mon-
tana State College, Bozeman

TRETSVEN, J. O., Dairy Specialist, Mon-
tana State College, Bozeman

Subseribers :

LIVESTOCK SANITARY Boarp, Helena

MoxTaNA STATE COLLEGE, Library, Boze-
man

ScruLTE, H. C., Glendive
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Student Affiliates :

BroMAN, ALGER R., Dairy Ind. Dept.,

Bozeman

Coruins, WiLLIAM J., Box 574, Whitehall
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MurrAY, OTHO, 119 S. Sixth Ave., Boze-
man

STACHWICK, ROBERT, 313 S. Fifth Ave.,
Bozeman

NEBRASKA

Members :

BEVER, ELDRIDGE, Virginia

CrowE, L. K., Dairy Dept., University of
Nebraska, Lincoln

Davis, H. P., Dairy Dept., University of
Nebraska, Lincoln

Day, R. E., Allied Mills, Ine., Omaha

Dowxs, P. A., Dept. of Dairy Husb.,
Univ. of Nebraska, Lincoln

Haraaway, I. L., Dept. of Agrie., Uni-
versity of Nebraska, Lincoln

Howg, D. K., ¢/o Fairmont Cry. Co.,
Omaha

Rercaarr, E. L., Dept. of Dairy Husb.,
University of Nebraska, Lincoln

TEMPLETON, HUGH L., 5011 Chicago St.,
Omaha

TRIMBERGER, GEORGE W., Dairy Dept.,
University of Nebraska, Lincoln

TyYLER, MAX, Seventh Service Command
Lab., Ft. Omaha

Subsecribers :

BUREAU oF Las., Health Dept., 108 City
Hall, Omaha

COLLEGE OF AGRICULTURE, Library, Lin-
coln

Datry Huss. DEpT., University of Ne-
braska, Lincoln

McCoux, L. P., Hardin Cream, 810 Har-
ney St., Omaha

Omama CoLp STORAGE Co., INC., Att.:
E. R. Bartle, Omaha

TuoMSEN, CARL, Mgr., Robert Dairy Co.,
220 8. 20th, Lincoln

VETERINARIAN, HDQ. SEVENTH SERVICE
CoMMAND, Federal Bldg., 15th &
Dodge Sts., Omaha

Voer, FreED, Keen Iotel, Omaha

Student Affiliates :

GROBECK, RoBERT P., 4515 S. 20th St.,
Omaha, 7

NEVADA

Members :
Heaprey, F. B., Dept. of Farm Div.,,
Univ. of Nevada, Reno

NEW IHAMPSHIRE

Members :

CuMMINGs, C. M., Advanced Register
Div., American Guernsey Cattle Club,
Peterborough

FARRAR, PRESCOTT, Henniker

JOHNSON, LAWRENCE A., Extension
“Dairy, Univ. of New Hampshire, Dur-
ham

KEENER, HARRY A. Dept. of Dairy
Husb., Univ. of New Hampshire, Dur-
ham

Moorg, H. C., Dairy Dept., Univ. of New
Hampshire, Durham

Morrow, K. S., Dairy Husbandry Dept.,
Univ. of New Hampshire, Durham

Pike, ApNA B., Dept. of Agriculture,
Concord

Suurrz, EARL N., ¢/o American Guern-
sey Cattle Club, Peterborough

SNow, R. MiLToN, 54 Abbott St., Nashua

‘WEED, THEODORE, 20 Beech St., Woods-
ville

Subscribers :
UNIVERSITY OF NEW HAMPSHIRE, Hamil-
ton Smith Library, Durham

NEW JERSEY

Members :

ANDERSON, J. A., Dept. of Bacteriology,
Rutgers Univ., New Brunswick

Barroerr, J. W., Dairy Dept., N. J.
Agrie. College, New Brunswick

BrckEr, HENRY, Livingston Ave., Rose-
land

BENDER, CARL B., Dept. of Dairy Hush.,
N. J. Agrie. Expt. Sta., New Bruns-
wick

Bisuor, JouN V., Columbus

Burron, F. C, N. J. Agrie. Expt. Sta.,
New Brunswick

CouEN, RarpH I, 781 S. 12th St., New-
ark

Corpiy, C. I., Pompton Plains

Drunnmoxp, W. Rosr.,, R. F. D. #1,
Hampton

EpmaN, GrorGe J., R. D. #1, Vincen-
town

Gauntt, E. A, Box 52, Cranbury

GreEEN, D. F., 100 Bayard St., New
Brunswick

HerroLp, JonN, Library, National Oil
Prod. Co., Harrison

Hourskr, FRANK, 45 Wayne Ave., River
Edge

KEeexEY, MARK H., Cedar Grove

Kine, WiLnis A., Agric. Expt. Station,
Sussex
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Leparp, OLIN L., New Jerscy Agrie.
E\pt Station, Susse‘{

LEVOWITZ, DAVID N. J. Dairy Labs., 226
East(-ln Ave., New Brunswick

Lorz, Joux H 180 Piaget Ave., Clifton

McCan, J. C., 318 Grant Ave., nghland
Park

MerzGer, J. H., N. J. Agric. Expt. Sta-
tiom, Ne\v Brunswmk

MomN, James J., Kimble Glass Co.,
Vineland

Murpock, F. R., Apt. #4, 376 Park Ave,,
East Omnge

PErrY, E. J,,
Brunswick

REECE, RALPH P., Dept. of Dairy Husb.,
N. J. Agric. Expt. Station, New Bruns-
wick

Roserrs, HENrRY E., Dairy Dept.,
gers Univ., New Brunswick

Russy, RENEDE, Castles Ice Cream Co.,
Garfield

SEYMOUR-JONES, FRANK L., 358 Knick-
erbocker Rd., Englewood

SuvuarT, C. EpMUND, New Jersey Expt.
Sta., Sussex

SNXYDER, D. ., Breyer Ice Cream Co.,
444 Raymond Blvd., Newark

SoMMER, W. A. 34 Swaine PlL, W.
Orange

TAYLOR, GEORGE E., Dairy Dept., N. J.
College of Agric., New Brunswick

TREGURTHA, JAMES D., Newark Milk &
Cream Co., 26 Bridge St., Newark

Vanureics, H. W., ¢/o Best Foods, Ine.,
Bayonne

VooruEES, Louls A., P. 0. Box 267, New
anx\\l(‘k

WarLproN, Marc C., Califon

WeATHERBY, Epwin J., 15 Main St
Sussex

Winsox, Locax T., Walker-Gordon Lab.
Co., Ine., Plainsboro

. J. Agrie. College, New

Rut-

New
Members:
CunningHAM, C. C., Dairy Dept., New
Mexico State College, State College

NEeLson, D. H., Dairy Husb. Dept., New
Mexico State College, State Collo;\u

JOURNAL OF DAIRY SCIENCE

Subscribers :

BREMER, VALENTINE,
Jersey City

Brunsox, M. H., 9 Naylor Ave., Penns-
groove

BURROWS, JAMES,
Jersey City

CaapBenn Soup Co.,

1904 Boulevard,

Kraft Cheese Co.,

100 Market St.,

Camden

CrinvtoN Mink Co., 347-353 Morris Ave.,
Newark

GENERAL Foops Corp., Central Labs.,
1125 Hudson St., Hoboken

Heanta  Depr., Coun‘ry Office Bldg.,

Room 222, White Plains

JanssEN, F. W, 109 Grand St., Hoboken

JUNE DAY Prop. Co., Ixc., 223 Coles
St., Jersey City

LIMESTONE  PROD.
Newton

Merck & Co., INC., Dept. T.S., Rahway

N. J. Acric. Expr. StaTION, Library,
New Brunswick

RupEMANN, D. W,
Farms, Plainsboro

SApOwsKI, GEORGE F., 109 E. 8th St.,
Clifton

TERWILLEGER & WAKEFIELD, INC.,
E. Ridgewood Ave., Ridgewood
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ACETONE bodies,
in blood and urine of cattle, 754
in ketosis, 1079
Acid,
acetic,
fed as triacetin, 13
ascorbic,
- and oxidized flavor, 515, 525
in milk, 7
in evaporated milk, 1031
synthesis by bovine, 401, 553
urinary excretion by cattle, 744
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fermentation, 371
Acidity,
development in pasteurized skim, 909
Alfalfa-brome grass silage, 921
Alyce clover,
vs. lespedeza hay for cows, 736
Antioxidant,
value of B-vitamins, 774
Announcements, 974
Annual meeting,
abstracts of papers, 715
proceedings, 777
program, 457
Arterial reestablishment of udder, 841
Artificial insemination,
acid resistance of spermatozoa, 756
breeding efficiency of, 757
effect of semen dilution in, 756, 1057
fertility of semen, 983
field success in, 723
in controlling genital infections,
in proving sires and cows, 729
studies, 483
Ash,
of dry milk, 769
Association,
announcements, 79, 217, 289, 1070
annual meeting proceedings, 777
program of annual meeting, 457
Ayrshire cattle,
growth studies, 47

755

BABCOCK test, 883
Bacteria,
Bacterium linens, 765

coliform group in cheese, 766
content of frozen eream, 959

genus microbacterium, 533
Pseudomonas putrefaciens, 765, 943

Bacteriology,

of brick cheese, 833
of butter cultures, 83
of cheddar cheese, 766

Bacterium linens,

isolation of, 765

Barns, dairy,

fly control in, 219

Biological value,

of proteins, 731

Bloat, 929
Blood,

acetone bodies, 754

calcium, 738

carotene, 987

phosphorus, 738

vitamin A and carotene, 740

Brick cheese,

bacteriology of, 833

Butter,

cultures, 83

diacetyl, 935

flavor, 935

flavor scoring, 63

indol content, 505
mold in, 283, 768, 1091
score, 1091

Buttermilk,

sweet,
condensed and powdered in ice eream,
770

Butter oil,

oxidation of, 409
stability of, 760

CALCIUM,

effect of cocoa on utilization of, 951
in blood, 738
in cottage cheese, 305

Calcium caseinate sols,

electrokinetic properties, 1043

Calves, dairy,
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essential dietary factors of, 1023
nutrition of, 740, 741, 1023
protein supplements for, 737
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in calf nutrition, 740
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requirements of ecalf, 740
stability in frozen cream, 795
(lasein,
plasties, 591
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breeding, 729, 967
equalized feeding method, 1011
genetics, 439, 447
ketosis, 1079
measuring transmitting ability of, 727
mineral and vitamin requirements, 726
spraying for flies, 179
testing of, 665
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brick,
early gas defect, 833
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salt migration in, 772
cottage,
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new type, 331

1 i

savoureux, 331
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Chemical analysis of silage, 733
Chlorobutanol,
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Chlorine,
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Churning,
method for mold determination, 283
time, 169
Clustering phenomena,
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Corn silage, 921
Citrus molasses,
a new feed, 735
Cobalt,
in animal nutrition, 739
Cocoa,
effect on Ca and P utilization, 951
Coliform bacteria,
in cheddar cheese, 766
Committee reports,
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pasture investigations, 353
silage methods, 213
Composite samples,
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Copper,
effect on oxidation, 515, 525
tolerance of milk, 563
Corn and cob meal,
as silage preservative, 739
Clorn sugar,
sweetening power in ice eream, 1107
Cottage cheese,
Ca and P content, 305
Cow, dairy,
equalized feeding method for, 1011
ketosis, 1079
methods of evaluating, 724
optimum dry period for, 705
vitamin €' synthesis in, 401
Cream,
churning time, 169
effect of pasteurizing time and tempera-
ture on, 764
frozen, 495, 609, 619, 959
lactose fermenting yeasts in, 767
low fat whipping, 759
mold content, 375
phosphatase test of, 343
preservation on farm, 768
Curd,
tension and gastric emptying time, 259

DAIRY cow (see Cow, dairy)

Dairy barns,
fly control in, 219

Dairy farms,
use of chlorine on, 277

Dairy herd improvement associations,
emergency adjustments, 719, 721, 722
maintaining tester personmel, 719, 721,
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Dairy produects, milk,
fumigation of, 205 medicinal, 587
Dam-daughter comparisons, 967 of frozen sweet cream, 609
Disease, oxidized, 1, 25, 337, 495, 563
bloat, 929 scoring, 63
genital infections, 755 Fly eontrol in dairy barns, 219
ketosis, 754, 1079 Fly sprays for cows, 179
mastitis, 295, 471, 823 Fumigation of dairy produects, 205
milk fever, 753
poikilocytosis, 738 GELA TIN,

Dry matter, in ice cream mix, 189

(ienital infections,

control by artificial insemination, 755
Goat,

experimental mammary stimulation of,

determination in silage, 545
Dry milk,

future of, 716
Dry period,

effect on subsequent lactations, 705 »51
E Growth,
NZYMES, studies in Ayrshire eattle, 47
crystalline rennin, 53
from chicken proventriculi, 331 H
Tther extraet, EAT labile sulfides of milk, 689, 843,
of Babeock test fat, 883 853
Evaporated milk, Heat stability,
ascorbie acid content, 1031 effect of forewarming on, 571, 579
effect of forewarming on, 571, 579 effect  of  high-temperature-short-time
heat stability, 1071 ~ heating, 1071
high solids content, 761 Heat treatment,
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Extension exhibits committee report, 718 Herd test,
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FAT, Homogenization efficiency test, 893, 997

Homogenized milk,

U. S. P. H. S. definition of, 893
Hormones,

diethylstilbestrol, 747

lactation stimulating, 746, 747

emulsion of frozen cream, 619
estimation by Babcock test, 883
globule, clustering phenomena, 763
nutritive value of, 429

oxidation of vitamin A and earotene in,

869

Feeding, ICE cream,

effect on carotenoids of milk fat, 769 condensed and powdered buttermilk in,

effect on vitamin A of milk, 673 770

kelp meal, 754 flavor, 25, 63

studies, method for, 1011 gelatin in, 189
Fermentation, microscopy, 683

lactic acid, 371 mix pasteurization, 37
Food poisoning, 321 use of corn sugar in, 1107
Food value, war restrictions, 762

of butterfat, 429 Indol content of butter, 505
Forewarming, Insemination, artificial,

effect on heat stability, 571, 579 breeding efficiency of, 757
Flavor, effect of semen dilution on, 756

butter, in proving sires, 729

effect of peppergrass on, 505 techniques, 483
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Irradiation,
ultra violet, 643

KELP meal,
in dairy rations, 754
Ketosis,
development in cows, 754, 1079

LACTATION 5
effect of dry period om, 705
effect of thyroidectomy omn, 745
hormonal preparation for, 746
persistency,
measure of, 437
genetic aspects of, 447
records,
for evaluating cows, 724
Lactic acid,
fermentation by streptococci, 371
Lecithin,
determination of, 935
Lespedeza,
common vs. alyce clover for cows, 736
Linseed meal,
compared with urea for milk production,
647
Lipase,
activity in cheddar cheese, 773
determination of in milk, 233
in mammary gland tissue, 385, 749
Lipolysis,
in milk, relation of blood carotene to,
987
of homogenized raw milk, 773
Live weight and milk energy vield, 625

MAMMARY gland,
arterial reestablishment, 841
effect of stilbestrol on, 746, 747, 748
growth stimulation of, 751
injury by milking machines, 752
lipolytic activity of tissue, 385
effect of pitocin on, 749
stimulation of, in goats, 751
Manganese,
content of milk, 325
Mastitis,
effect of incomplete milking on, 823
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whiteside test for, 295
Medicinal flavor,
outbreak in milk, 587
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Methyl bromide,
as fumigant, 205
Microbacterium,
study of genus, 533
Microscopy of ice cream, 683
Milk,
ascorbic acid content, 7
carotenoid pigments in, 769
dry, future of, 716
evaporated,
ascorbic acid content, 1031
heat stability of, 571, 579, 1071
high solids, 761
flavor, 1, 25, 419, 1095
medicinal, 587
oxidized, 1, 25, 337, 419, 515, 525, 563
scoring, 63
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definition of, 893
efficiency test, 997
lipase, 233
lipolytic activity, 987
manganese content, 325
preservation on the farm, 768
routine plant examination of, 271
sulfides, 679, 843, 853
utilization of supply, 715
Milk energy yield, 625
Milk fever,
nutritional control of, 753
Milking,
effect of incomplete, 823
Milking machines,
action of and udder injury, 752
Mineral and vitamin requirements of cows,
recommendations for meeting, 726
studies, 738
Milk production,
effeet of thiamin feeding on, 291
Molasses from citrus fruits, 735
Molasses silage, 732
Mold,
content of cream and butter, 283, 375
myecelia and butter score, 1091
Oospora lactis, 251
mycelia retained by buttermilk, butter
and wash water, 768

NEUTRALIZERS,
effect on ash of dry milk, 769
Nutritive value of dairy produets,
butterfat, 429
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ABSTRACTS OF LITERATURE
BACTERIOLOGY

526. Variation of Brucella spp. with Reference to the Bacteriostatic
Action of Dyes. GorpoN WORLEY, 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,

Brucella suis was grown on tryptose agar containing basic fuchsin. A
few colonies developed, exhibiting the ability to grow well on basic fuchsin
agar, a characteristic lacking in the parent strain. The variant cultures
could 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 dyes which were identical with those of Brucella
melitensis. D.P.G.

527. Preliminary Observations of Growth of Selected Strains of Brucella
in the McCullough and Dick Mineral Base Medium. V. T.
ScHUHARDT AND GRACE A. BEAL, Brucellosis Research Project, Clay-
ton Foundation, Univ. of Texas, Austin. Jour. Bact., 46, No. 2:
219. Aug., 1943. Abs. Proc. Local Branches.

An account is given of the growth factor requirements of selected strains
of Brucella abortus, Br. melitensis, and Br. suis for thiamin, niacin, biotin
and pantothenic acid. D.P.G.

528. Viability of Streptococcus Lactis. H. B. Nayrogr, Col. of Agr., Cor-
nell Univ,, Tthaca, N. Y. Jour. Bact., 46, No. 2: 222, Aug., 1943.
Abs. Proc. Local Branches. D.P.G.

529. Studies on the Nature and Control of Dissociation in Brucella
Abortus. WERNER BravN, Div. Vet. Sei,, Univ. 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. Hezer, Univ. of Wisconsin, Madison.
Natl. Butter and Cheese Jour., 34, No. 9: 44. Sept., 1943.

The advantages provided by artificial insemination associations are as
follows: superior sires at no greater cost, decreased risk and greater speed
in proving bulls, disease control, veterinary service, pregnancy exams, better

A227
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cattle market, and elimination of danger of having bull on farm. Such
associations to be successful require cooperative spirit, intellicent and ade-
quate membership, capable leadership, limited area and central bull 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. ParmeLes, E. W, Birp,
AND D. F. Breazeare. Towa State Col. Res. Bul. 316. 1943.

This study was undertaken to evaluate methods of estimating pH in
butter factories and to learn the reasons for variations in results.

The test-tube type of quinhydrone electrode was found quite satisfactory
for the dairy industry. A modified Schollenberger calomel half-cell was
used with it. Comparisons were made with the hydrogen and glass elec-
trodes, and colorimetric methods.

Dilution of eream increases pH noticeably. The amount of dilution for
cream and butter serum for colorimetric method must vary depending upon
the type of acid-reducing agent in the cream. Two individuals checked the
pH within 0.15 on the same samples by colorimetric tests.

The most satisfactory melting temperature for separating fat and serum
in butter was 60° C. for 60 minutes. Results at 95° C. were too low.

The Coleman industrial pH meter (glass electrode) was considered of
doubtful value for butter factories, especially under high humidity con-
ditions. The glass electrode gave too low results.

The pH of cream increased with increased percentages of fat but
amounted to only 0.06 pH from 0 to 40 per cent fat by the quinhydrone
method. The glass electrode gave uniform results for all fat contents.
High curd contents gave some variations in pH. Increased salt content

lowered the pH. A.CD.

532. Vacuum Pasteurization of Cream for Butter. G. H. WILSTER,
Corvallis, Oreg. Oreg. State Col. Bul. 368. Jan., 1940.

This investigation deals with the vacreator, a vacuum pasteurizer for
cream for butter making, developed in New York. It is a stainless steel
apparatus in which cream is heated instantaneously by direct steam to
190-200° F. and discharged in a chamber under 6311 inches vacuum ; then
discharged in a second chamber at 161-179° F. under 15 to 20 inches vacuum,,
then in a third chamber at 28 to 28} inches vacuum into which the cream is
discharged at 92-101° F.  This method of pasteurization was compared with
vat pasteurization at 155° F. for 30 minutes. The cream was usually sweet
in the winter but about % was sour in the summer.
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The quality of the butter made from vacuum pasteurization 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 feed, weed, and other
extraneous flavors from the cream. The vacuum treatment removed neg-
ligible quantities of desirable flavor substances from sweet cream. The
vacuum pasteurized cream produced butter of slightly better body and tex-
ture.

The geometric average bacterial count of the raw cream was 49,000,000,
for the vat pasteurized cream 9,284, and for the vacuum pasteurized 495.
No yeasts or molds survived either pasteurization. A.CD.

533. Selecting Cream to Make Butter That Will Meet Government
Mold Standards. .J. C. Boyp axp J. A. NELsoN, Bozeman, Mont.
Mont. State Col. Bul. 415. June, 1943.

Samples of cream were collected for this study from two creameries and
two eream stations in Montana in the late fall and winter. It was found
that good flavor scores of the cream indicating 90 score butter were secured
when the eream was less than 6 days old and the acidity less than 0.5%. Such
cream and the butter made from it gave ‘“‘good’” mold counts. Lowest mold
counts were secured when the cream tested 40 to 50% butterfat. The mixing
of 5 to 10% of poor cream with good cream was readily detected by the mold
count. The microscope mold count on c¢ream was accurate when the mold
content was above 100,000 per ml.

Cream with mold counts of “‘fair,”” ““‘doubtful,”” or ‘‘excessive’” will
make butter of unsatisfactory mold count. ACD.

534. Butter Making During Hay Feeding Season. G. H. WiLsTER, R. E.
Srour, R. W. StEIN, J. R. Haaq, axp I. R. Jones, Corvallis, Oreg.
Oreg. State Col. Bul. 414. Dec., 1942.

In the winter months from October to March in those areas where alfalfa
hay is fed extensively, the butter has a hard, crumbly, or sticky body. This
defect seriously affects its quality. Experiments were conducted to study
the factors involved and to develop remedial procedures.

It was found that the type of pasteurization did not affect the body of
the butter but surface tubular cooling of the cream hardened the body.
Extra hardness was secured by cold holding of the ecream for long periods
of time before churning, and by too cold wash water.

The difficulty could be overcome by following certain procedures in
manufacture whose most important points are included in the so-called
““50-45-40"" method. This means that following pasteurization the cream
should be cooled slowly to 50° F. and held overnight, then the butter should
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be washed with water not above 45° F., and finally the butter should be
stored at 40° F'. Many other details are given to aid further in making
good butter. A.C.D.

CHEESE

535. Preparation of Starters for Cheese—Buttermilk—Butter. G. H.
‘WiLsTER AND If. E. PricE, Corvallis, Oregon. Oreg. State Col. Bul.
379. Deec., 1940.

Special equipment has been designed to facilitate the handling of starters.
This includes a small pasteurization tank for mother cultures, a constant
temperature incubator, and a small 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. Liazarus, Buffalo, N. Y., Axp WirLriam J. O’BRIEN,
Syracuse, N. Y. Natl. Butter and Cheese Jour., 34, No. 9: 12,
Sept., 1943.

Milk for cheesemaking is pasteurized by direct steam in a special appa-
ratus designed to remove solids and condensate from steam and then to mix
the purified steam and milk in a small unit. Temperatures are automatically
controlled so that the usual undersirable effects of heating milk with direct
steam are avoided. The treatment is bacteriologically efficient and eco-
nomical. 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 excellent. W.V.P.

537. Standardization of Milk of High Fat Content for the Manufacture
of American Cheese. W. S. ArBUCKLE, Dept. Dairy Husbandry,
A. & M. College of Texas. South. Dairy Prod. Jour., 33, No. 6:
12. June, 1943.

Present conditions favor the standardization of milk for cheese making
in sections of the country where the Guernsey or Jersey breeds of cattle
predominate. Elimination of economic waste in manufacture and the
desirability of maximum production and uniform composition recommend
the practiee.

Three methods have been suggested previously: (1) Adjustment of milk
to a casein to fat ratio of 0.7 to 1.0 on the basis of casein and fat tests; (2)
the standardization by the addition of milk powder to a fat to solids-not-fat
ratio of 1.0 to 2.8 using fat content and lactometer readings, and (3) observ-
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ing the analysis of the finished cheese and then adjusting the fat content of
the milk accordingly.

‘When milk was standardized on a basis of fat to total solids a ratio of 1
to 3.3 gave most satisfactory results on preliminary tests at the author’s
institution.

Standarized milk yields a firmer curd which 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 fat greater, and the moisture content of the
cheese greater than from normal milk.

Standardization has no appreciable influence 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 MILIK; BY-PRODUCTS

538. Seven Ways to Beat Bacteria in a Dry Milk Plant. P.S. PrickeTT,
Food Indus., 15, No. 8: 74-78. 1943.

In this article the duthor 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 required 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. It indicates that the
author has a keen insight into the subject.

The seven factors to beat the bacteria are listed 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 it either too hot or too cold for them, (4)
make the environment too acid or too alkaline, (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 |
erease at them. J.C.M.

539. The Use of Drum Process Skim Milk Powder for Making Cultured
Buttermilk. W. M. RoBerts aAxDp Tromas B. Harrison, Dairy
Dept., Univ. of Tenn., Knoxville. South. Dairy Prod. Jour., 34,
No. 2: 24. Aung., 1943. F.W.B.

DISEASE

540. Report of Committee on Communicable Diseases Affecting Man.
1942. Internatl. Assoc. Milk Sanit. Pauvrn B. Brooxs, Chm.,,
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N. Y. State Dept. Health, Albany, N. Y. Jour. Milk Technol., 6,
No. 3:152. May-June, 1943.

The U. S. P. H. S. reports 35 outbreaks of milk-borne diseases due to
milk and cream in 1940 and 8 due to milk products.

All of the outbreaks due to milk products were classified as gastroenter-
itis or food poisoning. Of the outbreaks attributed to milk 14 were typhoid
fever, 10 were gastroenteritis or food poisoning, 4 were undulant fever, 3
septic sore throat, 2 scarlet fever and 2 were bacillary dysentery.

The Public Health Service report included in the above 43 outbreaks, 7
outbreaks in which milk or a milk product was suspected or the evidence
presented seemed inadequate to warrant definite conclusions.

““The Committee respectfully suggests that the Public Health Service in
future reports list those outbreaks in which milk is suspected but not reason-
ably proven to be responsible under a separate heading : ‘Outbreaks Possibly
Milk-borne.” *’

A discussion of milk-borne outbreaks in New York State, exclusive of
New York City, shows in the ten-year period 1932-1941, inclusive, that there
were 65 milk-borne outbreaks. Of these 62 occurred in rural towns or
villages, only three occurred in cities.  All were traced to raw milk

L.H.B.

541. Studies of Hydrogen-Sulfide Poisoning. R. W. DouGHERTY, ROBERT
WoneG, anp Berr E. CHRISTENSEN, Corvallis, Oreg. Amer. Jour.
Vet. Res., 4, No. 12: 254.  July, 1943.

Sublethal doses of H,S per rectum reduced the blood CO, of experimental
animals, but sulfhemoglobin could not be detected spectroscopically. ILethal
doses of H,S produced only traces of sulfhemoglobin in the blood. Animals
breathing 109 CO, withstood larger doses of H,S than those breathing air.

An artificial respiration apparatus that prolonged for five and one-half
hours the life of guinea pigs given toxic doses of curare did not appreciably
prolong the life of guinea pigs given toxic doses of .S, thereby indicating
that death from H.S is probably not due to paralysis of the respiratory
center alone. That sulfhemoglobin is not the cause of death was indicated
by the fact that i vitro conversion of part of the blood hemoglobin to
sulfhemoglobin and subsequent return of this blood to the cireulatory system
did not produce death or other ill effects when the sulfhemoglobin content
reached as high as 6.99¢. It is thought that the toxic action of H,S is due
to its action on some delicately balanced enzyme system. S.AF.

542. Staphylococcal Antitoxin in the Blood, Milk and Colostrum of Cows.
W. T. MLer AnD J. O. Heismman, Beltsville, Md.  Amer. Jour.
Vet. Res., 4, No. 12: 265. July, 1943.

)
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Twenty-five and nine-tenths per cent of 220 cows and heifers had no
staphylococcal antitoxin in the circulating blood ; 67.4% had less than four
units per ce.; and the remainder had from 5 to 64 units per ce. Staphylo-
cocecle mastitis was present in all animals showing a titre of 16 or more units
per ce. of blood and in some with lower titres. Milk samples from two cows
with acute mastitis contained 16 and 32 units per ce., but in 60 samples of
normal milk from cows with an 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
ce. Colostrum, from cows showing a blood titre of the antitoxin, contained
appreciable quantities, but this titre dropped rapidly as milk became normal
in chemical composition. S.AF.

543. The Effect of Sulfapyridine on Cows Known to Eliminate Brucella
Abortus in the Milk. 1. Live, E. .. StuBss, AND M. R. GARDINER,
Jr., Philadelphia, Pa. Amer. Jour. Vet. Res., 4, No. 12: 276. July,
1943.

““The effect of sulfapyridine upon brucellosis in cattle was studied by
administering the drug to 6 cows known to eliminate Brucella abortus in
their milk. Treatment was given 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 sulfapyridine was 7 gms. per
100 1b. of body weight daily during the first week, 5 gms. per 100 1b. daily
during the second week, and 4 gms. per 100 1b. daily thereafter.

““The maximum concentrations of free sulfapyridine in the blood and
in the milk were attained during the first week of treatment and ranged be-
tween 8 and 18 mg. per 100 ce.

““All 6 cows developed anorexia, fever, and leucopenia in the course of
treatment.

““ Although the administration of sulfapyridine had a bacteriostatic effect
upon Brucella, as judged by the decrease in the number of the organisms
isolated from the milk, or their total absence during treatment and shortly
thereafter, Br. abortus was isolated again from the milk of all 6 cows after
treatment had been discontinued. Therefore, it must be assumed that the
treatment with sulfapyridine did not have the desired chemotherapeutic
effect upon brucellosis 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.
Jour. Amer. Vet. Med. Assoc., 103, No. 797: 86. Aug., 1943.

From 300 to 500 ce. of a 1 to 1250 dilution of iodine in heavy medicinal
mineral oil injected into non-lactating quarters effectively destroyed mastitis
organisms. The solution was injected and the quarter massaged and left
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until the next lactation period. The treatment was also effective on lacta-
ting quarters and as a treatment for acute mastitis, not creating additional
inflammation. In either case, the quarter was stripped, the solution injected,
and left for 24 hours. Treatment could be repeated at 24-hour intervals.
S.AF.

545. Salmonellosis of Calves in Tropical Countries. R. PraTA GUERRERO,
Guayaquil, Ecuador. Jour. Amer. Vet. Med. Assoc., 7103, No. 798:
152. Sept., 1943.

Salmonellosis, 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%. Symptoms
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 sulfonamide drugs have all been used more or less success-
fully for treatment. S.AF.

546. Agglutinins in Swine Blood Serum following the Feeding of Bovine
Fetal and Placental Tissue Infected with Brucella Abortus. C.
M. HariNg, Univ. California. Jour. Bact., 46, No. 2: 223. Aug.,
1943. Abs. Proc. Local Branches, DP.G:

ICE CREAM

547. Report of Committee on Frozen Desserts Sanitation. Internatl.
Assoc. Milk Sanit. F. W. Fapiax, Chm., Mich. State Col., East
Lansing, Mich. Jour. Milk Technol., 6, No. 3: 157. May—June,
1943.

The shortage of essential materials and labor in the ice eream industry
is going to require closer supervision on the part of health agencies. If the
burden becomes so great as to choose between checking raw or finished
product, the greater emphasis should be placed on the finished product.

Reports of individual members of the committee 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 were revised in June as a war
measure act in order to conserve milk fat.

The revised standards are ‘‘milk fat not less than 9.5% and not more
than 10.5% by weight for both plain and fruit ice cream ; total solids not less
than 34% 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 pounds.”” 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 25% of such sugars as dextrose
and glucose.”’

Report of Andrew Krog, Plainfield, New Jersey.

The army’s bacteriological specifications requiring that ice eream 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 as wholesome 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
dried buttermilk as an ingredient in ice cream mix.

Plant equipment must receive proper care and be operated at peak
efficiency, and sanitation standards must not be lowered.

Report of L. C. Bulmer, Birmingham, Alabama.

The ice cream industry should dispense with its so-called nickel ice cream
novelties and water ices. Expansion of the industry at this time should be
checked to conserve vital dairy products so that they may be put to better
use in the ‘“war effort.”” Curtailing expansion would 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 used in making ice eream must
be inspected at 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 completely enclosed with suitable im-
pervious material to protect the product from possible contamination from
customers. Floors in these freezing rooms must be of impervious material
to prevent absorption of moisture and enable them to be easily cleaned.

Metal wash sinks, hot water, brushes, alkali 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
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they make within the State. They must comply with the same regulations
as those required of the counter 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. W. (CArsoN Brown anD L. M.
TaurstoN, W. Va. Agr. Expt. Sta., Morgantown, W. Va. Jour.
Milk Technol., 6, No. 3: 136. May—June, 1943.

The following factors were studied to determine their effect upon the
accuracy of the Minnesota Babcock test for the above products when com-
pared to the gravimetric or ether extraction method: the digestion tempera-
ture, shaking during digestion, length of digestion period, temperature of
water bath, and use of glymol.

From this study they recommend the following procedure:

“Weigh 9 grams of prepared sample into each of two 209% ice eream test
bottles. Add 15 ml. of Minnesota reagent. Shake thoroughly. Digest
12 to 15 minutes in a gently boiling water bath, having the bottles in a rack
held at least 2 inches above the bottom of the bath. Shake the tests vigor-
ously at the time when at least halt the contents of the bottle have turned
dark brown (usually about 2} minutes after placing them in the water bath).
Shake vigorously again about one minute later. (Note: Some care may
be necessary when starting to shake the bottles the second time as the aleohol
in the reagent may boil off through the neck of the bottle taking with it some
of the mixture.) Place the tests in a centrifuge and centrifuge them for
one-half minute at the speed used for the recular Babcock test. Add hot
water (130°-140° F. or 54.4°-60.0° C.) to float the butterfat well up into
the neck of the test bottle. Centrifuge for one-half minute. Place the tests
in a water bath at 133°-137° F. or 56°-58° C. and leave for 5 minutes. Just
before reading test allow colored reading fluid (such as glymol) to flow
eently onto the surface of the fat column. Hold the bottles in a level posi-
tion and read as one would read a Babcock cream test. To secure accurate
readings apply divider points to the smooth side of the bottle neck. When
adjusting the lower point of the dividers 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 gravimetric method on ice cream mix, evaporated milk and
sweetened condensed milk; however, only a small number of samples were
tested.

The authors report that the test failed to give satisfactory results on any
chocolate flavored product, either chocolate milk or chocolate ice cream, and
none of the results were tabulated for that reason. L.H.B.
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549. Irregularities in the Agar Plate Counts of Pasteurized Market Milk.
W. L. WiLniams, Dept. of Bact., School of Med., Univ. of Louis-
ville, and the Bact. and Serological Labs. of the Louisville and
Jefferson Co. Health Dept., Louisville, Ky. Jour. Milk Technol.,
6, No. 3:133. May—June, 1943.

A comparative study of bacterial counts using the old standard agar and
the T-G-E-M agar showed the much higher counts obtained on the T-G-E-M
agar on pasteurized milk was due in most cases to thermoduric organisms.

Contributing causes most evident to high thermodurie counts were found
to be: 1. Open seams in cans and pails. 2. Failure to clean milking
machines. 3. Incomplete chlorination.

Laboratory pasteurization and plating of raw milk supplies aided in de-
tecting and lowering the incidence of thermoduric¢ 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. WrckEL, Dept. Dairy Indus., Univ. of
Wis., Madison. Jour. Milk Technol., 6, No. 3: 146. May—June,
1943.

Information presented was obtained from questionnaires (16 questions)
submitted to milk sanitarians in practically all geographic areas of the coun-
try, including large, medium and small communities and state regulatory
agencies. Replies were received from 123 community sanitarians and from
44 state sanitarians.

The survey indicated that there is a decided lack of uniformity in the use
of the sediment test for grading milk.

Some of the things brought to light were: Approximately one-fourth
of the community milk control officials and one-sixth of the state officials
reported that they did not use the sediment test. More off-the-bottom type
of testers were used than of the transfer type.

The filtering area of sediment dises when in place in testers varied con-
siderably ; diameters of 7/8” to 1-9/16” were reported.

The time interval for sampling milk for sediment was not uniform. The
most frequent interval used was monthly.

There was a decided lack 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 milk’ should be amply and clearly defined.”’ L.H.B.

551. Checking Commercial High-Temperature-Short-Time Pasteuriza-
tion Installation. 1. E. Hout, Pasadena Health Dept., Pasadena,
Calif. Jour. Milk Technol., 6, No. 3: 142. May—June, 1943.
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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 use.

EXAMPLE 1

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 pounds?

11,000 Ibs. x 15 (seconds holding time)
x 1.1 (safety factor)

3600 (seconds per hour)

=50.42 1bs. or capacity of holder tube use.

EXAMPLE 2

Given the size of the holder tube, how can the capacity of a unit 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 Ibs. or capacity of unit.

“The author believes that the pasteurization of milk by the high-tem-
perature-short-time method is safer and has many advantages over the
‘holding’ method. Proper supervision must be maintained over each in-
stallation.”’ L.H.B.

MISCELLANEOUS

552, If You Want That Army Order, Here is the Right Procedure.
AxoxnyMmous. Food Indus., 15, No. 10. 1943.

The Office of the Quartermaster must know about all available foods.
New foods must be quickly appraised and classified.

TFood 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 men 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,
Ine., New York, N. Y. Food Indus., 15, No. 10. 1943.

The writer gives an analysis of plant accidents. His first deseription
deals with hazards and how to avoid them.

Machines, floors, departments, tools and many other agencies are listed
as hazards.

In milk plants cracked bottles should be watched. Broken glass should
never be thrown into a receptacle. Hands should be protected in picking
up broken glass and broken glass should always be removed from working
areas.

Employers should make employees accident conscious. Employees
should be cautioned by the managers. All 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 making milk handling equipment, such as stain-
less steel, copper, tin, aluminum, lead, and zine 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 erisis.

1. Be as lenient as possible in your inspection under present conditions,
commensurate with safeguarding public health.

2. Advise and guide your plant owners in repair and replacement of
equipment. Keep reminding 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 advanced practices and new ordinances on the statutes, then
make allowances to suit 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 PD-414 applications. Be
specific, give facts, write a full report as to why change is necessary. There
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is still some equipment available. WPB officials do not want epidemics to
cut down war production anywhere due to a contaminated milk supply in-
creasing ‘‘absentee’’ reports.

It will help if your letter is notarized, thus avoiding fear on the part of
‘WPB officials that the case is not really justified.

6. Every plant has lost skilled manpower. Help your plant owners by
making helpful suggestions to ‘“ereen’” help. Help educate them to dairy
industry sanitation standards. L.H.B.

555. A Manual of Dairy Detergents and Cleaning Practices. M. E.
PARKER, Food Indus., 15, No. 8: 71-73.  Aug., 1943.

In this article wetting agents, soap powders and polyphosphates are
deseribed. The article also goes into the subject of abrasives. There is an
excellent table which eives 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. HuckEer, N. Y. State Agr.
Expt. Sta., Geneva. Jour. Bact., 46, No. 2: 220. Aug., 1943.

Abs. Proc. Local Branches. D.P.G.
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The World’s Standard

FOR DETERMINING FAT AND TOTAL SOLIDS CONTENT

The importance of testing milk and its related products is being recognized
more and more by all who have to do with the processing of these produects.
The handling of butterfat and total solids in the dairy is the equivalent of
handling dollars and cents in the cash till in the office. The Mojonnier
Milk Tester is a time-tested and universally used machine for determining
the fat and total solids content of all types of dairy products with scientific
accuracy. DButterfat determinations accurate to within 2/100’s of 1% are
made in 30 minutes. Total solid tests are made in 25 minutes. It is used
for standardizing evaporated milk, ice cream mix, market milk—in fact,
in any application where a variation of the fat content of dairy produects
reflects itself in the profits of operation.

MOJONNIER BROS. CO. 4601 W. OHIO ST. CHICAGO 44, ILLINOIS
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SAFER MILK FILTRATION

TESTED AND PROVED BETTER ON THOUSANDS
OF 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.

(otmson « fohmson

“Grand Champion” Quality

RAPID-FLO
FILTER DISKS + ROLLS STRIPS
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“THE GAULIN TWO STAGE HOMOGENIZER AND HIGH
PRESSURE PUMPS have met the Dairy Industries 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 is the ideal, all-purpose
machine for fluid milk, ice cream, evaporated milk, condensed milk and
spray-drying milk or eggs.”

MANTON-GAULIN

TWO STAGE

HOMOGENIZER

g e fully THE MANTON-GAULIN MFG. CO., INC.
Write for . 7 CHARLTON STREET EVERETT, MASS., US.A.

Our bulletin

DIET
HEALTH

The National Dairy Council is the educational and sales promotional organi-
zation of the dairy industry. The Council operates nationally through its cen-

tral office 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
fields. 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 advertisement is being read in every State and in 25 Foreizgn Countries



JOURNAL OF DAIRY SCIENCE

AMERICAN DAIRY SCIENCE ASSOCIATION

INCORPORATED IN THE DISTRICT OF COLUMBIA

Officers
President A. C. DAHLBERG, Ithaca, New York
Vice-President A. C. RAGsDALE, Columbia, Missouri
Secretary-Treasurer ... R B. ST0LTZ, Columbus, Ohio
Editor T. S. Surron, Columbus, Ohio
Director P. H. Tracy, Urbana, Illinois
Director C. L. BLACKMAN, Columbus, Ohio
Director R. B. BECKER, Gainesville, Florida
Director W. E. PETERSEN, St. Paul, Minnesota
Director G. MarcouMm TrouT, East Lansing, Michigan
Director ... J. C. KxorT, Pullman, Washington
Director H. P. Davis, Lincoln, Nebraska

Officers of Sections
DAIRY PRODUCTION SECTION

Chairman DwicaT L. EsPE, Ames, Towa
Vice-Chairman G. W. SALISBURY, Ithaca, New York
Secretary D. M. SEATH, University, La.

DAIRY MANUFACTURING SECTION
Chairman PAurn F. Snarp, San Francisco, Calif.
Vice-Chairman L. K. CrRowE, Lincoln, Nebraska
Secretary I. A. GouLp, East Lansing, Michigan

DAIRY EXTENSION SECTION

Chairman E. C. ScuEmENHELM, East Lansing, Mich.
Vice-Chairman Froyp ArNoLD, Ames, Towa
Secretary GERALD HEEBINK, Morgantown, W. Va.

Officers of Divisions

SOUTHERN
Chairman R. B. BECKER, Gainesville, Fla.
Vice-Chairman J. P. LAMASTER, Clemson, S. C.
Secretary-Treasurer .. T F. H. HerzER, State College, Miss.
EASTERN
Chairman H. C. MooRrE, Durham, N. H.
Vice-Chairman A. I. MANN, Storrs, Conn.
Secretary-Treasurer ... L. R. Dowp, Storrs, Conn.
‘WESTERN
Chairman N. 8. GorpiNG, Pullman, Wash.
Viee-Chairman S. W. MEAD, Davis, Calif.
Secretary-Treasurer ... H. P. Ewavrt, Corvallis, Oregon

The American Dairy Science Association was organized to advance the general wel-
fare of the dairy industry, especially by the improvement of dairy instruction by the
stimulation of scientific research in all phases of the subject and by improvement in
methods of conducting extension work.

Membership.  Any person is eligible to membership who is formally announced by
an Agrieultural College or Experiment Station, or by the Bureau of Dairy Industry of
the United States Department of Agriculture or by the Canadian Department of Agri-
culture as an instruetor, extension worker, investigator, or administrative officer connected
with the dairy industry, or any person filling a position of responsibility conneeted with
the dairy industry who has had a college or umiversity training in technical science, or
any person filling a responsible position in the dairy industry of a professional character
requiring a technical 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 subseription to the Journal
of Dairy Science. Correspondence regarding membership and dues should be addressed to
R. B. Stoltz, Ohio State University, Columbus, Ohio.




JOURNAL OF DAIRY SCIENCE 13

FREE TECHNICAL
BULLETINS

Dairy
Preparations

Cheese Rennet and Color
Annatto Butter Color
Certified Butter Color

Ice Cream Color
Lactic Ferment Culture
Bulgarian Culture
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Cheese Bandages, Circles
Press Cloths
Odorless Dairy Fly Spray
Testing Solutions
Rennet Tests

CHR. HANSEN'S LABORATORY, INC.

MILWAUKEE, WISCONSIN

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

Compiled by the
DIVERSEY RESEARCH LABORATORIES

Summary of Contents

Cleaning, the foundation of sanitation . .. how
modern cleaners through superior wetting and
water softening action improve sanitation . . .
new developments in bottle washing . . . six rea-
sons why scale is objectionable in bottle washing
machines . . . how to remove scale safely . . .
how to keep scale off the machine . . . five-point
check list for evaluating the merit of a chlorine
disinfectant . . . how newly developed test re-
veals the comparative penetrating power of chlor-
ine disinfectants . . . future trends 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, Il
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IVERSEY MAN

Your advertisement is being read in every State and in 25 Foreign Countries



14

JOURNAL OF DAIRY SCIENCE

eries disCuss=
and Man
foods.

The FOURTH ofas
ow Nature @
coelop our fne?

ing h
together d

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 to 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 that 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 at the mercy of the
elements. It 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 became
exhausted, that was charged to “evil spirits”
at work.

But to bring the picture closer to our day, it
seems almost unbelievable that less than 175
vears ago, Adam Smith, the great economist of
that day, wrote that “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.” With all

“his wisdom, he couldn’t foresee that this seem-

ingly insurmountable obstacle to the further
development of agriculture would be conquered
through chemical science seventy-five years later,

However, when in the middle eighteen hundreds
a great student of chemistry announced the dis-
covery that phosphorus, nitrogen and potassium
were the elements that must be restored to the

e enen<™ Aoriculture

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.

But the pioneers thus made it possible for the
same piece of ground to yield food over many
vears. 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 to
bring them 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 to its peak of delicious
mellow-mildness by processing and combining
Nature's offerings. First, he lifted the vanilla vine
out of the forest and by scientific cultivating and
curing he continues to improve the vanilla bean’s
yield of vanillin and other flavoring constituents.
Next, when he found that the bean was unable to
produce sufhicient vanillin for the ideal proportion
with its other aromatics, he turned to other
sources for the added vanillin needed to round
out the vanilla flavoring.

Fortunately, those who 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.

in the interest of continued pro-

b he food industries, by

gr.'nivuhinking int

DAVID MICHAEL & CO.

illa products
makers of Mixevan 4 ani

Front and Master Streets,P

and other powdered ©

hiladelphia 22,Pa.
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FLAV-0-LAC
FLAKES

THE CULTURE

of definitely better
flavor & aroma-pro-
ducing qualities.

The standard with
foremost operators,
agricultural schools &
colleges.

FLAV-0-LAC FLAKES
(shown) produce a
quart of the finest
starter on a single
propagation. Single
bottles $2.00.

SPECIAL FLAV-0-LAC FLAKES “40”

produce 40 quarts of starter on a single prop-
agation. Single bottles $3.00

Free Culture Manual of Fermented Milk Prod-
ucts on request.

Pioneers in Spectro-chemical, Chemical and
Fluoro-photometric Determinations of Vitamins
A, Bi, Bz, Nicotinic Acid, Pantothenic Acid, Bs,
C & E in Dairy and Food Products. (Vitamin
D excluded) inquiries invited.

THE
DAIRY- LABORATORIES 2t

28rd & Locust Sts., Phila., Pa.
BRANCHES

New York Baltimore Washington
See our catalog in Dairy Industries Catalog.

qm

Daily Clean-Up Work
Handled Easier!

To save time and conserve manual effort
when cleaning their milk and milk product
processing equipment, many dairies, cream-
eries, milk and ice cream plants use that safe,
fast-working material . . .

OAKITE
COMPOSITION No. 63

It 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. Worite today for
FREE booklet giving details.

OAKITE PRODUCTS, INC,,
Dairy Research Division,
16G THAMES STREET, NEW YORK 6, N. Y.

Technical Service Representatives in All Principal Cities
of the United States and Canada

OAKITE @3 CLEANING

5 REQUIREMEN!

Bacteriologist at City of Pittsburgh Department
of Public Health Laboratories located in
the mew Municipal Hospital

Healthy
Production
Soldiers!

Enlisting the skills for
wartime production is only
the beginning. Xeeping
the production soldiers
healthy is an absolute
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 illness—in 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 mnation’s
needs absorb practically all
of Spencer’s greatly in-
creased production.

Spencer LENS COMPANY

BUFFALO, NEW YORK
SCIENTIFIC INSTRUMENT DIVISION OF
AMERICAN OPTICAL COMPANY

Your advertisement is being read in every State and in 25 Foreign Countries



16 JOURNAL OF DAIRY SCIENCE

All Back Copies
Are Now Available

- The Board of Directors has recently had nine back
numbers reproduced

Vol. | AP $5.00 Vol. XIII..... $5.00
Vol. II..... . 5.00 Vol. XIV..... 5.00
Vol. IIT....... 5.00 Vol. XV ian 5.00
Vol. IV ..uivus 5.00 Vol. XVI..... 5.00
Vol. V....... 5.00 Vol. XVII..... 6.00
Vol. VI....... 5.00 Vol. XVIII..... 6.00
Vol. VII....... 5.00 Vol. XIX..... 6.00
Vol. VIII ... ...n. 5.00 Vol. XX ..... 6.00
Vol. IX....... 5.00 Vol. XXI..... 6.00
Vol. X..:i:.s 5.00 Vol. XXII..... 6.00
Vol. XI....... 5.00 Vol. XXIII ..... 6.00
Vol. XII....:-. 5.00 Vol. XXIV ..... 6.00

Individual numbers $1.00 each

These may be procured by ordefing them from the
Sec’y-Treas., c/o Ohio State University, Columbus,
Ohio. Make all checks payable to the

AMERICAN
DAIRY SCIENCE ASSOCIATION

Your advertisement is being read in every State and in 25 Foreign Countries



JOURNAL OF DAIRY SCIENCE

17

NOTICE TO CONTRIBUTORS

Authorship of Original Articles and Reviews.—Space in the Journal is reserved
for the publication of original research voluntarily submitted by members of the
association to the JOURNAL and review articles by invitation. In the case of joint
authorship the membership ruling applies to one author only.

Papers that have already appeared in print or that are intended for simulta-
neous publication elsewhere, will not be accepted.

Manuscripts—Manuseripts should be submitted in double spacing on one side
of suitable 82”x11” paper. The original copy—not the carbon—should be fur-
nished, packing it flat—not rolled or folded. All illustrative and tabular material
should accompany the manuseript. The position of each illustration and of each
table should be clearly indicated in the text.

In the case of manuseripts, other than review articles prepared by invitation,
that contain more than 12 printed pages, the author is charged at the rate of $5.00
per page for all pages in excess of twelve. This charge is omitted in the case of
articles of extraordinary merit.

Manuseripts voluntarily submitted, when approved for publication, will be pub-
lished in the order of their receipt. Manuscripts should be sent to the Editor, T. S.
SurroN, Plumb Hall, Ohio State University, Columbus, Ohio.

Drawings—Drawings, diagrams and charts for illustrations should be prepared
for reproduction as line drawings or halftone engravings. The original drawings
should be done in India ink on white or blue-white tracing cloth, traecing paper, or
Bristol board and neatly lettered in India ink. Legendary material on the drawing
should be neatly lettered in India ink—not typewritten.

The original drawings—not photographs of the drawings—should accompany
the manuseript. Illustrations not in proper finished form will be prepared for pub-
lication and the author charged for the cost of the work.

Photographs—Photographs for halftone reproductions should be glossy prints,
free of all imperfections.

Legends—All illustrative materials, both drawings and photographs, should be
accompanied by appropriate legends, typewritten on a separate sheet of paper.

Tabular Material—Tabular material in the manuseript should be clear, concise
and accurate. Simple tables are more effective than complicated ones. If possible,
tables should be so organized that they may be set crosswise of the page. In many
instances it is possible to materially improve the appearance and usefulness of
tabular material without sacrificing completeness of information, by condensing
detailed data and presenting them in a simple table summarized form.

References—References should be listed alphabetically as to authors and num-
bered; and citations in the text should be made by the number in parentheses, corre-
sponding to the number in the reference list.

Each reference should contain the following data in the following order: Name
and initials of author or authors; title of the article referred to; principal words in
the titles of all articles should be eapitalized; name, volume, number, page number
and year of publication.

Abbreviations of the titles of publications should eonform to the standard set
by the United States Department of Agriculture given in U. S. Dept. Agr., Misec.
Pub. 337, April, 1939.

For uniformity of punctuations the references should conform to the following
example: (1) Jones, L. W., axp Smira, J. D. Effect of Feed on Body of Butter.
Jour. Dairy Scr., 24: 4, 550-570. 1941.

References should be carefully checked for accuracy by the author.
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Sometimes, hetter formulas
are written with an eraser!

Most great products are the result of ceaseless expe-
riment, improvement and change. Yet, how often is
all 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 an 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 are now using?

If you are not one of the many ice cream manufac-
turers already using Veritivan, why don’t you try it
and see how much rich, delicious goodness it will
add 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

CORPORATION

Manvufacturing Flavor Chemists

2521 WEST 48TH STREET

CHICAGO

Branch Offices in all Principal Cities

| 2521 W. 48th St., Chicago, Ill. I
' Please send 1 lb. Free Sample of Veritivan I
I Company. I
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L = == = = —

JOURNAL OF DAIRY SCIENCE

The Bad Boys
Are on the Spot

IN DEMOCRATIC countries, police departments
nab “bad actors’ and keep them out of circula-
tion. In food processing, we also encounter ‘‘bad
actors”’—elements and conditions that rob prod-
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.
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Recent research shows that copper and iron
are “bad actors.” In the manufacture of short-
ening, they are eliminated to 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.

But 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.
NEED HELP? HERE 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.

DIAMOND CRYSTAL
SALT

ALBERGER
PROCESS

Your advertisement is being read in every State and in 25 Foreign Countries
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Spraying cooler with cleaning solu- Start of a clean-up job
tion to loosen and remove accumula- on a CP Multi-Process
tion of milk solids and fats. Tank. Special exten-
sion rod permits easy

access to bottom of

tank.

Spray cleaning with the new Hudson High-
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.

It cuts cost of heating wash water more than f”".‘ying ; .
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sirable results possible by providing a new effi- utio,
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 at full
strength during the entire operation.

This modern clean-up unit consists of a 4-gal-
lon tank, specially reinforced to withstand high
pressures and hard service: an easy-to-operate
pump with patented plunger: 5 feet of 34”
molded high pressure hose . . . and an efficient
angle spray nozzle. Returns its cost many
times through savings in time, hot water and

cleaning solution. Write for Bulletin No. Q-492. )?ome Ci'sem“‘ = Cslrear}:“ :Vafgudsm,
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THE CREAMERY PACKAGE MFG., COMPANY
1243 'W. Washington Blvd., Chicago 7, Illinois

Branches: Atlanta — Boston — Buffalo — Chicago —

Dallas_— Denver — Kansas City — Los Angeles — Min-
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N and, Oregon — Salt Lake City — San Francisco — Seattl
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Plant CREAMERY PACKAGE MFG. CO. of Canada, Ltd.

267 King St., West, Toronto 2, Ont., Canada




B D FCO

LACTOBACILLUS ACIDOPHILUS

Isolation and Cultivation

Bacto-Trypsin Digest Agar is an excellent culture medium for
propagation of Laclobacillus acidophilus.  The medium
is prepared according to the formula of Cheplin. It
is widely used for estimating the degree of intestinal
implantation of L. acidophilus and is well suited for
isolation of acidophilus strains and for carrying stock
cultures.

Bacto-Tomato Juice Agar is prepared according to the formula
of Kulp and White. The ability of this medium to
support luxuriant and characteristic growth of L.
acidophilus 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
' for propagation of stock cultures of Lactobacilli. A
10 per cent solution of this prouuct is equivalent to a

high grade skim milk.

Bacto-Peptonized Milk contains degradation products of the
proteing, albumins and globuling of milk. It supports
rapid and luxuriant growth of the Lactobacilli.

Specify “DIFCO”

THE TRADE NAME OF THE PIONEERS
In the Research and Development of Bacto-Peptone and Dehydrated Culture Media

Dirco LABORATORIES

INCORPORATED
DETROIT, MICHIGAN
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