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Milk—all liquid, even molten glass—when poured forms a
“teardrop.” That’s Nature's way of evenly distributing liquid
mass, of insuring best distribution of thickness and weight.

The new O-1 Handi-Quart is a natural
“teardrop,” modified to traditional
milk bottle shape. Its distribution of
glass in neck, shoulders and sidewalls,
plus exclusive bridge-truss bottom con-
struction, makes it milk’s most mod-
ern, low-weight, streamlined Salespack-
age. Available either as private mold or
with applied color lettering; also in
pints and half-pints. The O-I Handi-
Quart brings these distinct advantages.

FOR THE CONSUMER

1. Easy to handle
2. Easy to pour from

3. Space-saver in refrigerator

!@wcns ILLINOIS FOR DAIRYMEN

1. A distinct “merchandising” package
2. Substantially lower bottle cost

3. Maximum capping economy

4. Minimum operating change to use it
5. Savings in handling and load-weight

6. A "natural” for stove trade

OWENS {1} ILLINOIS

@amp[el’e iaﬂuf Service

WHERE QUALIFTY PREDOMINATES-
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¢ A FILTER DISK

/S HWO STIos

ORDINARY DISKS

Thin Spots are Danger Points

RAPID-FLO

@ Our attention has been called to the prevalence of thin spots
in some ordinary filter disks. This probably accounts for their
failure to filter milk so as to show satisfactory sediment tests under
today’s rigid regulations. These thin spots naturally offer less re-
sistance ; more milk goes through them and very soon there is likely
to be a hole that allows sediment to pass.
MAKE THIS SIMPLE TEST

A simple test for thin spots is to lay disks on a dark surface. Rapid-
Flo is one of the very few filter disks which can successfully meet
this simple test.

Rapid-Flo’s controlled manufacturing process gives unexcelled
uniformity. an assurance of consistently efficient filtration.

A SIZE AND TYPE FOR EVERY STRAINER

RAPID-FLO &

FILTER DISKS PRty

ji NEW BRUNSWICK, N. J !] CHICAGO, ILL.

Your advertisement is being read in every State and in 25 ¥Foreign Countries
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E13.Milk and Cream Loss Prevention for 4-H Club Members.‘ M. L
Frack, University of Nebraska. TS

During the spring of 1940 the State Quality Committee and butter manu-
facturers working with the extension service of the Agricultural College put
into operation a ‘‘Milk and Cream Loss Prevention’” project. This project
became a part of the state 4-H Club program where all 4-H Club members
regardless of the type of work carried could compete.

In the past, considerable work has been done in Nebraska on quality
improvement of dairy produets; but none of them seemed to attract as much
attention or receive as much favorable comment as the ‘‘Milk and Cream
Loss Prevention’’ did the past year. .

It was the intention of the State Committee on quality as well as dairy
manufacturers to center attention on the improvement needed on the farm
around the dairy farm buildings with special emphasis on the importance
of destroying weeds that cause off-flavors in milk and cream.

In the middle west weeds have become a terrible menance to the dairy
industry. This is especially true where pastures have been killed out by the
long continued drouth. It has been estimated by the dairy industry that
the farmers of the middle west have lost annually thousands of dollars from
poor or low quality cream caused by weeds in the pastures, the worst offender
being pennyeress, or stink weed.

The Quality Committee and butter manufacturers working through the
4-H Club department made available rather liberal awards for five differ-
ent kinds of competition in this ‘‘Milk and Cream Loss Prevention’’ work.
Around 23,000 Club members learned about this work and awards offered
through their County Agriculture Agent and 4-H Club leaders.

Money awards were offered for the following competition:

1. Awards for 4-H Club team demonstrations portraying new and better
methods of handling milk and cream for its improvement. These
teams in order to qualify for the award had to put on their demon-
stration at least three times in their home community and at County
and State Fairs.

2. Awards for Posters dealing with the elimination of milk and cream
losses. These posters to be displayed at County and State Fairs.

3. Awards for news articles written for local and state press on ‘‘How
to Eliminate Losses on Milk and Cream’’ caused by contamination
with weeds and other foreign material.

4. Awards for booths at County and State Fairs setting out approved
methods of pasture management and other measures for improving
milk and cream on the farm.

5. Awards for the Clubs as groups where they cooperated in destroying
weeds in their community as well as cleaning barn yard. This to be
done by mowing and burning the weeds wherever found.
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The State Quality Committee as well as the 4-H Club and Extension De-
partments were well satisfied with the results received this past year. A
number of very effective demonstrations were put on in communities and at
the State Fair. One demonstration team demonstrated before more than
3,000 people in different communities. One 4-H Dairy Club in the state was
responsible for the destruction of 700 acres of weeds in their community. A
number of good news articles were prepared and published in various news-
papers and farm papers in the state. Several very effective booths were
exhibited during the State Fair, and at many County Fairs. One leader
made the remark that his club through these contests had made their whole
community weed conscious and that many of the farmers were taking s/‘(éps
to rid their farms of this pest.

VONNN o= Nl e N b N B
El4. The'T Dairy Quality Improvemerit” Program in Wisconsin; ~DAvE
NusBauM, University of Wisconsin.

The Department of Agriculture and the College of Agriculture in Wis-
consin have jointly adopted a quality milk program which is put on in the
state on a county by county basis and now covers nearly half of the state.

The program consists largely of the education and development of quality
consciousness on the part of both milk producers and plant operators.

County Agricultural Agents are key men in the program. Meetings
which are conducted by farmers are held in every schoolhouse in a county

—

at the beginning of the program. All dairy plants in the county grade milk -

by the methylene blue test and the sediment test and cream by taste and
smell. The results of these tests are sent to the farmers by the plant. The
college specialists and the county agent are largely responsible for the edu-
cational phases of the program—the Department of Agriculture handles the
regulatory end of the program. '

As a result of this work, many plants in the state are adopting systems of
paying for milk and cream by grade.

The standards which are used in the program would be applicable to
other sections of the country.

Manufacturing records of many plants in the state indicate a definite
improvement in the quality of manufactured products. This frequently
has resulted in an increase in price received or in the establishment of a
better market.

This program is set up primarily for cheese, butter, and evaporated milk
sections in the state.
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P1. The‘%lormonal Preparation of Rats for Lactati_oﬁ* " R. P. REkcE,

New Jersey Agricultural Experiment Station.

A study was made of the possibilities of preparing rats for lactation by
hormonal administration. Forty-two experimental rats were used in this
work.

‘When a normal rat mated, another sexually mature rat was started on
hormonal treatment. In the majority of experimental rats injections were

. initiated when they were in estrus. Vaginal smears were made daily to

- determine if a prolonged luteal phase ensued. Two to three days following
parturition in a normal rat the pups were transferred to an experimental
rat. Litters were standardized at 6 and they were frequently observed in
order to determine if they had nursed. Litter body weights were recorded
daily. Some of the rats which did not raise their litters, were sacrificed and
their mammary glands observed macroscopically to ascertain the degree of
mammary development.

The results are summarized under the headings of hormonal treatment
which the experimental rats received.

No treatment—Four multiparous rats nursed but did not raise their
litters.

Gonadotropic principle of pregnancy urine (Follutein) —Four multi-
parous rats failed to raise litters placed with them. The mammary glands
of one rat were not well developed while the glands of the remaining 3 rats
were well developed.

Follutein plus an estrogen (Progynon—B).—Six rats, 2 virginal and 4
multiparous, failed to raise the litters placed with them. There was no evi-
dence of nursing in 5 of the 6 litters. The glands of 3 rats were not exten-
sively developed.

Gonadotropic principle of pregnant mare serum (Gonadin).—Seven rats
received Gonadin injections, but, litters were available for only 6 of the rats.
One of the 6 rats raised 2 successive litters, the first litter averaged 52 grams
at 21 days and the second litter averaged 34 grams at a similar age. Of the
remaining 5 rats for which litters were available 2 did not show signs of
maternal instinet. Although a litter was not available for the seventh rat
milk could be expressed from the teats.

Gonadin plus Progynon—B.—Of 9 rats, 2 virginal and 7 multiparous, 7
failed to raise their litters. The average body weight at 21 days in one litter
was 45 grams while in the second litter it was 40 grams. Maternal instinet
was lacking in 6 of the 9 rats. The glands of one rat were extensively devel-
oped and filled with milk.

* Journal Series Paper of the New Jersey Agricultural Experiment Station, Rutgers
University, Department of Dairy Husbandry.
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Progynon—B.—Of 12 rats injected with Progynon-B, 5 raised their lit-
ters and one raised 4 of 6 pups. The average body weights in grams of the
pups at 21 days were: 37; 34; 32; 33; 51; and 36. One of the 12 rats failed
to nurse her liter. The glands of 3 rats were examined. The glands of one
rat were well developed and contained some milk, the glands of the second
rat consisted mainly of an extensive duct system and contained a small
amount of milk, while the glands from the third animal showed complete
developm‘?aﬁd it was possib.lﬁ to express milk from the teats.

AKX
P2. The’Effect of 'hyrt;prive Goat’s Milk on L(perimental Hyperthy-

roidism¢” J. W. Hiess, T. S. Surton,/anp W. E. Krauss, Ohio
Agricultural Experiment Station. /

Clinical reports of the effectiveness of thj';roprive goat’s milk in the
alleviation of the symptoms of _ll)jpgg_‘gblyo.idisimjprompted the present study.

Preliminary work in which the effects of normal goat’s milk on the basal
metabolic rate of rats were compared with that of milk from a thyroidectom-
ized goat,® produced slight although erratic and unreliable evidence that
GRS thyroprive goat’s milk effected a lowering of metabolic rate.

3 %l Since the clinical reports of the efficacy of thyroprive goat’s milk were
obtained by feeding such milk to hyperthyroid patients, it was considered
advisable to study the effects on hyperthyroidism experimentally produced

\\\\Q\( v, o\ in rats.
Three groups of littermate male rats were maintained on a milk ration
2 for a period of two weeks. Eleven animals were used in each group. Post
absorptive metabolic rates were determined on the first, eighth and fifteenth
ay. Beginning on the ninth day and continuing through the fourteenth
y each rat was treated with thyroxin, administered by subcutaneous injec-
tion at the rate of 0.2 mg. per 100 gm. body weight.
= o uring the first week in which the milk was fed but no thyroxin injected,
\\f\\\\k" L ~"" there\was no significant change in metabolic rate. Minor inconsistencies
Sl \} ;?y/ explained by our inability to get a true basal due to activity of the
7 __~dnimal. Several runs usually must be made before the animal becomes
>l accustomed to the apparatus.

Following thyroid treatment, metabolic rates rose sharply but not all to
the same level. The B.M.R. of those receiving cow’s milk increased an aver-
age of 82 per cent, those receiving normal goat’s milk increased on the
average of 85 per cent, while the average increase in B.M.R. of those receiv-
ing thyroprive goat’s milk was 68 per cent. This difference of 14 per cent
and 17 per cent between the metabolic rate of rats receiving thyroprive
goat’s milk and those receiving cow’s or normal goat’s milk, respectively, is

P

1 We gratefully acknowledge the assistance by Dr. Harold Beeson who performed
the thyroidectomy.
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interpreted as significant evideneé of the presence of an antithyroxin prin-
ciple in thyroprive goat’s milk. / ; _
p yrop s / - / -, | RS e S

& :
P3. The‘{i“ffect of @MDJ on the Lactogenic Hormone in the Urine
of Dairy Goats.*~” Vicror Hursrt, JosepH MEeITES, aAND C. W.
TURNER, Missouri Agricultural Experiment Station.

During the past few years numerous investigations have shown that the
administration of thyroid tissue or thyroxine has stimulated increased milk
secretion especially during the declining phase of lactation in dairy cattle
and goats. A number of theories have been advanced to explain the mode
of action of thyroxine in stimulating increased yield of milk. It is possible
that its action is through increasing heart rate with an increased volume of
blood flowing to the udder. There follows also an increased cellular activity
as shown by the increased metabolic rate, thus the epithelial cells of the
mammary gland might be stimulated to a more rapid rate of milk synthesis.
Thyroxine might increase the availability of the precursors of milk in the
blood resulting in a greater uptake by the udder. There is also the possi-
bility that one or more pituitary hormones which influence lactation might
be secreted in greater amount.

As a method for the extraction and assay of the lactogenic hormone in
the urine has been developed in our laboratory, it seemed of interest to com-
pare the concentration of lactogen before and after thyroxine administration
to lactating goats. The urine used for extraction was collected for 2 days
prior to and 5 to 6 days following injection during which time the maximum
rise in milk yield occurs.

‘While the work is still in progress gnd there may be variations to report
later, there is at present no indication of a significant increase in the amount
of lactogenic hormone in the urir:f of goats following thyroxine injection
even with a material increase in tHe level of milk produ\ctﬁi&n.r

A 7 N
P4. Effect of Diethylstilbestrol jon Milk Secretion.f ARLESS SPIELMAN,

L. M. LupwICK/AWD W. E. PErERSEN, University of Minnesota.

Discovery of the estrogenie activity of diethylstilbestrol by Dodds, Gold-
berg, Lawson and Robinson has greatly facilitated the study of estrogen =
funetion in milk secretion. * N

This preliminary report deals with the effects of artificial administration
of diethylstilbestrol on milk secretion. At this writing four lactating cows
have been under observation for thirty days. Various amounts of diethyl-
stilbestrol in cottonseed oil ranging from 10 to 100 milligrams have been
injected intramuscularly at irregular intervals.

* Contribution from the Department of Dairy Husbandry, Missouri Agricultural
Experiment Station, Journal Series No. 739.

t The diethylstilbestrol was furnished by Merck and Co.
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Results to date have shown a marked increase in the butterfat and lactose
percentage by 1 to 1.5 with no apparent effect on total milk production.
Total protein and casein protein have not changed. A striking corollary is
the marked rise of 100 or more mg. per cent in the level of blood fat
and a significant increase in blood sugar. The increase in butterfat per-
centage began to decline about 48 hours after terminating the injections and
returned to normal within five days. The increase in lactose secretion has
persisted longer, as has the increase in blood fat and blood sugar.

The amount of diethylstilbestrol necessary to give the above results seems
to be about 50 to 150 mg. for the cows used. The latent period has been
about three days.

These results substantiate the report by Folley and Watson that diethyl-
stilbestrol produced a prolonged increase in both the fat and lactose content
of milk. ) —

\are s U

PS.'/Anatomy and Physiology of the Teat Sphincter./ DwicaT ESPE AND
' \ C. Y. CannNoN, Iowa State College.
WU Sl ; ; e Wl

X-ray pictures give no indication that any vacuum develops at the end
of the teat when the pressure exerted in milking is released. The length
and tone of the teat sphincter may be of importance in preventing b7cter1a

from entering the mammary gland.

K /
P6. A Comparison of the Utilization of (3-hydroxybutyric Aci@/ Glucose

nd Oxygen by the Lactating Mammary Glan@jof the Normal
SN s jh(etosts Cow, J. C S}AW University of Connecticut.

- Blood samples for arterlovenous difference work were drawn simultane-
ously from the internal iliac artery and the subecutaneous abdominal mam-
mary vein. The data to be presented include only those analyses made on
bloods undergoing no blood concentration changes in the mammary gland.
In fifteen experiments on normal cows there was a mean utilization of 1.83 =
(S.E.) 0.246 mg. per cent 3-hydroxybutyric acid and 4.70 volumes per cent
oxygen. In six arteriovenous differences in ketosis where the total blood
acetone bodies exceeded 15 mg. per cent there was a mean utilization of 3.91
mg. per cent -hydroxybutyric acid and 3.60 volumes per cent oxygen. The
normal arteriovenous glucose difference for 40 cows was 9.3 mg. per cent.
In 9 arteriovenous differences on ketosis cows with arterial blood sugar
values below 35 mg. per cent there was a mean utilization of 9.5 mg. per cent.
The failure of the gland to utilize more oxygen with the increase in the
utilization of B-hydroxybutyric acid may be due to the use of this blood sub-
stance directly for synthesis. If, however, it is used by the gland for energy
purposes the lack of an increase in oxygen utilization in ketosis appears to
be best explained by a shift from a normal oxidation of other fat to an in-
creased oxidation of [-hydroxybutyric acid. Due to the fact that most




ABSTRACTS OF PAPERS PRESENTED AT ANNUAL MEETING 501

tissues of the body apparently use -hydroxybutyric acid for energy pur-
poses, any hypothesis that this substance is used in actual synthesis must be
accepted with reservation. It is difficult to explain, however, just why the
gland should use only (-hydroxybutric acid for energy purposes since the
other tissues apparently invariably use both (-hydroxybutyric acid and
acetoacetic acid. K

Como s - -?V\A\;\u\ o |

4 E—— . -
P7. The Effect of Glucose!Feeding Upon the Concentration of Acetone
Bodies in the Blood and Urine, and Upon the Milk and Milk Fat

Produced in the Normal Bovine.~C. B. Kxopt, University of Con- 5
necticut. . Py e N == N7 o o Ay O \

The normal level of blood and urinary acetone bodies as well as the nor-
mal levels of milk and milk fat production were established prior to the glu-
cose feeding period. The glucose was fed in the form of corn sugar three
times per day in addition to the regular ration to the extent of six pounds
per day for a ten day period to each of two cows; and six pounds per day for T\« -~
a period of twenty-five days to each of two other cows. Another cow was
fed three pounds per day for a three day period, six pounds per day for the
next three days, and this was increased to nine pounds per day for a period
of four days. This cow received ten and one-half pounds per day for the ——~
next three days but on the evening of the third day she failed to consume
all of the glucose fed but continued to consume six pounds per day for the
next nine days.
After twenty-four hours of glucose feeding the concentration of blood
and urinary acetone bodies had decreased 35.13 per cent and 23.46 per cent
respectively. After three days of feeding, the concentration of blood and
urinary acetone bodies had fallen 48.73 per cent and 54.08 per cent respec-
tively. After ten days of continuous glucose feeding at a level of six pounds
per day the concentration of blood and urinary acetone bodies was found to
be 58.54 per cent and 52.62 per cent of the previously determined normal
levels respectively. After twenty-five days of continuous glucose feeding
at a level of six pounds per day the concentration of acetone bodies in the
blood and urine was found to be 44.02 per cent and 60.00 per cent respec-
tively of the established normals. Three days after the cessation of glucose
feeding the levels were found to be 51.27 per cent and 45.92 per cent respec-
tively in the blood and urine of the established normal concentrations. Six
days after the cessation of feeding the blood and urinary acetone bodies were
found to be 47.71 per cent and 56.55 per cent of the previously determined
normal levels.
The average milk and milk fat production was 1.02 per cent and 10.37
per cent respectively below normal for the first ten days of feeding. The
average milk and milk fat production for the twenty-five day feeding period
was found to be 3.91 per cent and 10.05 per cent below normal respectively.

2y e
CorSX
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The milk and milk fat production for the six day period after the cessation
of feeding was found to be 5.17 per cent and 3.50 per cent below normal
respectively.

The saponification number, the Reichert-Meissl and Polenske values, and
the iodine numbers were determined but no significant differences were
found when the food intake was regulated so that the experimental animals
did not refuse food. A fall in short chain fat acids was observed when large
quantities of glucose were pumped into the /rumen but is believed to be due

to the refusal of food which followed f
wx

P8, Theéﬁ'ect of Ketogis and Glucose \Therapy in Ketosis upon Milk
}‘2 Fat Synthesis.” J. C. SHAW, University of Connecticut.

1

severe ketosis with the blood sugar and lactic acid low and acetone
bodies high the short chain fatty acids of milk are quite low as shown by the
va\hig?s fat constants. In recovery in a four-week period with an increase

Jn the blood sugar level from 20.9 mg. per cent to 44.9 mg. per cent the

saponification number increased from 213.5 to 227.2, the Reichert-Meissl
increased from 22.3 to 27.44 and the Polenske value increased from 1.49 to
2.90.

Pumping 6 pounds of glucose into the rumen of another cow by stomach
tube resulted in 48 hours in an increase in glucose from 15.0 to 42.2 mg. per
cent, the saponification number increased from 215.6 to 218.8, the Reichert-
Meissl number increased from 25.4 to 28.9, the Polenske number increased
slightly from 2.1 to 2.3. The iodine value showed a surprising inecrease
from an already high value of 48.2 to 51.4. That the low blood glucose is
not necessarily directly responsible for the abnormal fat constants is indi-
cated by values obtained from the same cow three weeks later. At that time
with a blood sugar value of 24.4 mg. per cent the saponification number was
228.0, the Reichert-Meissl number was 33.4, the Polenske number was 2.8 and
the iodine number was 41.1. The cow was in much better condition clinic-
ally at that time and was eating fairly well although the blood acetone bodies
were quite high. The milk fat constants for a number of ketosis cows dur-
ing sev?‘, ketosis and following recovery “}ll be presented.

P
P9 A Study of Normal Variations of Acetone odies in the Blood and
Urine of Dairy Cattle.” C.B. KNOD’]‘ University of Connecticut.

Various groups were set up composed of 12 mature cows, 9 twelve-month
old heifers, 4 calves at birth, and 1 aged bull. Variations in relation to stage

‘“"o\f*lactatlon stage of gestation, season of year, time of day, age, parturition,

stage of oestrous cycle, total acetone body excretion for 8 to 24 hour periods,
and effect of complete cessation of milking were studied.

All samples for blood and urinary acetone bodies were obtained when

the animals were apparently normal in every respect. Analyses were deter-



ABSTRACTS OF PAPERS PRESENTED AT ANNUAL MEETING 503

mined immediately after samples were taken so as to minimize as much as
possible the changes which occur. Blood was obtained from the jugular
vein and potassium oxalate was used as the anticoagulant. Acetone bodies
were determined by the method of Barnes and Wick (J. Biol. Chem., 131,
413, 1939).

Analyses on mature cows, calculated as acetone, consisted of 414 deter-
minations for blood acetone and acetoacetic acid (Ave. 1.15 mgms. per cent),
436 determinations for total blood acetone bodies (Ave. 2.78 mgms. per cent,
Min. .31, Max. 6.27), 369 determinations for urinary acetone and acetoacetic
acid (Ave. 4.64 mgms. per cent), and 408 analyses for total urinary acetone
bodies (Ave. 11.70 mgms. per cent, Min. .61, Max. 31.38).

A total of 64 analyses of non-pregnant heifers 12 to 22 months of age for
blood acetone and acetoacetic acid (Ave. 0.91 mgms. per cent), for total
blood acetone bodies (Ave. 2.03 mgms. per cent), urinary acetone and aceto-
acetic acid (Ave. 4.81 mgms. per cent), and total urinary acetone bodies
(Ave. 13.24 mgms. per cent) calculated as acetone.

Fifty-nine blood analyses, caleulated as acetone, on heifer calves from
birth to seven months of age averaged 0.70 mgms. per cent acetone and aceto-
acetic acid, and 1.30 mgms. per cent total blood acetone bodies. An average
of 55 urine determinations on this group was 2.54 mgms. per cent acetone
and acetoacetic acid, and 4.86 mgms. per cent total urinary acetone bodies.
Seven analyses immediately after the completion of parturition averaged
2.54 mgms. per (Xxotal blood acetone bodies for the dam and 1.43 mgms.
1f.

oY —~

per cent for the ¢

PlO.//Glucose(Therapy in Ketosis in Cattle/ J. C. Suaw axDp Ross C.
PoweLL, Jr., University of Connecticut.

The intravenous injection of glucose in most cases of severe ketosis
usually produces a small decrease in blood and urinary acetone bodies for
a few hours followed by a rise in acetone bodies often back to the previous
level. Pumping from 6 to 10 pounds of glucose into the rumen by means of
a stomach tube results in a much greater rise in blood glucose over a longer
period of time and causes a marked fall in blood and urinary acetone bodies.
In several cases the blood acetone bodies in severe ketosis decreased from a
level of 30 to 60 mg. per cent to 3 to 4 mg. per cent within 24 to 48 hours.
However, it was found necessary in all cases where the ration was not
changed to continue some type of sugar therapy at a rather high level for
several weeks. In those cases where the animal had a fairly good appetite
it was possible to alternately cure and then reproduce severe ketosis merely
by feeding three pounds of glucose per day for a few days followed by re-
moval of glucose from the ration. In most cases of severe ketosis, however,
it was found necessary to administer glucose in some other way, usually by

ch\

o~

3

/
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stomach tube, because of the difficulty involved in getting the animals to eat
any kind of sugar or molasses.

Blood glucose values in 6 cases of severe ketosis ranged from 15.0 to 30.5
mg. per cent while blood acetone bodies ranged from 23.3 to 70.0 mg. per
cent. Blood lactic acid was also low in most cases of severe ketosis ranging
from 2.5 to 7.0 mg. per cent. Following the pumping of glucose into the
rumen of the ketosis cow there is usually an increase of from four to five
fold in the blood lactic acid in from 8 to 30 hours, probably due to the sudden
oxidation of large quantities of glucose by the body tissues. The blood
lactic acid value at this time often exceeds normal by 200 to 300 per cent.

Data on blood and urinary acetone bodies and blood glucose and lactie
acid in ketosis cows and the effect of glucose therapy 1@@\11 these substances
will be presented. e TN PR L
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P11. Progress Report on the Relation of the Ration to the)Composition

of Milk\ EJE P)WELL, Ralston Purina Company.

In November, 1938 and in June, 1939, progress reports were submitted
at the American Society of Animal Production in Chicago and at the Dairy
Science meeting at Pullman, Washington.

Early work indicated a correlation between rumination and butterfat
test. Rumenless cows might throw some light upon this subject. At the
June 1939 Dairy Science meeting, reference was made to the removal of the
rumen from several calves. Three of these completely recovered, but as they
developed, their rumens were regenerated, with one possible exeception.

‘We again turned our studies to cows in production. To date, we have
used 51 cows for 99 lactations. - Recently we have confined our studies
mostly to the effect of rumination and fermentation on the fat percentage.
Twenty-two cows, mostly Holsteins, whose roughage was reduced to 6 pounds
of normal alfalfa per head per day with concentrates full fed, showed the
usual decrease in fat content of the milk. This decrease persisted as long
as this method of feeding was continued, even throughout the entire lacta-
tion.

Believing that the contents of the rumen of these cows were abnormal,
three cows after showing the typical decrease in fat content, were fed their
usual concentrate, wetted and fermented with small quantities of rumen
material taken from normal cows at time of slaughter. These cows all
responded with an average increase of approximately 1 per cent in fat.

In order to determine if it was necessary for feed to go through a normal
rumen before it would be effective, we placed several typical cows on the
usual concentrate after it had been fermented for 48 hours. These cows all
showed an increase in fat content of the milk thus proving that rumination
was not essential.

Method of fermentation: The concentrate was saturated with tap water,
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incubated at room temperatures ranging from approximately 100° to 110°
Fahrenheit. The average relative humidity in this room was 49 per cent.
The material was stirred daily at 4 A.m., 7 A.M., 10:30 A.M. and 4: 30 p.M.
After 48 hours of fermentation it was full fed to the cows in place of their
dry concentrate.

Is fermentation essential? Four cows that had shown the usual de-
creased fat, received this same concentrate wet, but unfermented. These
cow all continued with the low fat tests. This indicated that fermentation
was necessary to cause the increased fat content.

The feeding of dry barley malt, butyric acid, and corn sugar mixed
separately with the usual concentrate, was tried. Barley malt failed to
show consistent increase in fat, while the other two mixtures showed no
response at all. Although we have eliminated some factors and are narrow-
ing the problem, we still do not have the solution.

‘What factor or factors are produced in a normal functioning rumen, or
by fermentation? When we know the answers, we believe we will discover
one or more of the at present unknown essentials f6r the production of nor-

mal milk and for normal reproduction. /

s X
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P12, The%xﬂuence of Frequency of Milking/on Mxlk(_l_’roducuon L. M.

LupwicK, ARLESS SPIELMAN AND D W. E. PrrERsEN, University of
Minnesota.

As a means of evaluating the influence of frequency of milking on total
milk yield, production of the right and left halves of the udder were
recorded separately. Thus one half can serve as a check on the other.

Five mature Guernsey cows were used in the experiment. The experi-
mental milkings covered a period of five months. In order to establish a
basis for comparing the production of the two halves, preliminary milkings
of each half were conducted which covered a period of ten days. The mean
production for each half was established and then the frequency of milking
was increased from two to three times a day, alternating halves at two-week
intervals.

By comparing the records of the halves for the respective frequencies of
milking, it was found that three-time-a-day milking had considerable advan-
tage over two-time-a-day milking. Although none of the cows were in heavy
lactation, the increase due to one additional milking per day was as high as
16 per cent.

It was also observed that the first half which was milked three times a
day seemed to continue at a relatively higher level of production even after
twice-a-day procedure was resumed.

This proposed method of using one half of the udder as a check on the
other may be of value in experiments regarding milk production where it
is desirable to eliminate environmental factors and individual differences.
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P13. The Chlorme& Tolerance of Certain Mastltls \Bacterla./ R. K.
‘Waves, P. R. ELuiker, J. H. HILTON AND , J. F. Burrarp, Purdue
Agricultural Experiment Station.

An attempt has been made to control mastitis in one of the University
dairy herds by a sanitary procedure involving the use of chlorine solutions.
The procedure consisted of washing the cows’ udders before milking with
individual cloths saturated with a solution containing 400 p.p.m. available
chlorine, rinsing the teat cups of the milking machines between cows in a
solution containing 200 p.p.m. available chlorine, and dipping the teats of
the cows in a solution of 400 p.p.m. available chlorine after milking.

Experiments were carried out in the laboratory to determine whether or
not the chlorine tolerance of certain mastitis organisms was low enough to
warrant such a procedure. Also, the efficiency of the chlorine solutions in
removing mastitis organisms from the teats was determined. The stability
of chlorine solutions in actual use in the barn likewise was determined.

The chlorine tolerance of the respective organisms was determined by
exposing standard suspensions to known concentrations of chlorine. Be-
cause of the addition of small amounts of milk to the chlorine solutions in
actual use in the barn, some trials were run with chlorine solutions contain-
ing one per cent skim milk. When milk was added, the concentration of
available chlorine was determined after adding the milk and the chlorine
solution was then used immediately. One ce. quantities of the standard
suspensions of the respective organisms were placed in 99 ce. of the respec-
tive chlorine solutions, and, after 20 seconds exposure to the chlorine, one
ce. quantities were transferred to sterile N/10 sodium thiosulfate dilution
blanks. Then plate counts were made and percentage survivals determined.
The source of chlorine was a commercial calcium hypochlorite.

It was found that strain 090 of Streptococcus agalactiae would not sur-
vive an exposure to five p.p.m. available chlorine for 20 seconds. When one
per cent skim milk was added to the chlorine solution, the tolerance of the
organism was between 30 and 40 p.p.m. available chlorine for 20 seconds.
A similar chlorine tolerance was shown by an alpha type hemolytic strepto-
coccus isolated from a chronie case of mastitis. A strain of Staphylococcus
aureus isolated from an acute case of mastitis showed considerable resistance
to chlorine. With one per cent skim milk in the chlorine solution, 2.3 per
cent of the staphylococci survived 600 p.p.m. available chlorine and 16.3 per
cent survived 475 p.p.m. available chlorine for a period of 20 seconds.

‘Where no skim milk was present in the chlorine solution, the staphylo-
coceus was killed by 100 p.p.m., but not by 50 p.p.m. of available chlorine
during a 20 second period of exposure. Attempts were made by means of
chlorine solutions to kill mastitis streptococei on the teats of cows after inocu-
lation of the surface of the teats with suspensions of the organisms. Despite
the low chlorine tolerance of the mastitis streptococei, these organisms could
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be recovered from the teats after dipping in a solution containing one per
cent skim milk and 400 p.p.m. available chlorine. However, fewer organ-
isms were recovered and the recovered organisms showed less activity when
400 p.p.m. available chlorine rather than 200 p.p.m. available chlorine were
used. When the same procedure was carried out with Staphylococcus
aureus, the chlorine solutions appeared to have little effect upon these
organisms.

A solution of caleium hypochlorite was used for rinsing the teat cups of
the milking machine between cows, and it was found that after milking 20
cows, the solution contained about 55 per cent of its original concentration
of available chlorine. After dipping the teats of 20 cows, the chlorine solu-
tions used contained about 90 per cent of their original concentration of
available chlorine. X <,

P A

P14. Influence of Oat Juice/Extract upon the Age of Sexual Maturity in
Rats. ETT. Gomez, A. M. HARTMAN AND Li. P. DRYDEN, Bureau of
Dairy Industry, United States Department of Agriculture.

It has been reported by us (Proc. Am. Soc. Biol. Chem., 1941 meeting)
that the juice of young oat plants contains a material which when fed to
rats from weaning (21-22 days of age) produces early vaginal opening and
stimulates early ovarian activity. The material is precipitated from the oat
juice with aleohol. This precipitate has been found active when fed at 2 to
10 per cent of the ration. The average age of vaginal opening of 37 rats
fed this precipitate is 29.5 days and 37 litter mate controls not fed the preci-
pitate 45.3 days. Sixteen of 17 experimental rats autopsied showed evidence
of stimulation of ovarian activity. The activity of these extracts was not
due to the ash in them,

In the above work it was noted that the rats fed ad libitum on the experi-
mental ration generally consumed up to the time of vaginal opening more
feed than litter mates on the basal ration during the same time. Paired
feeding trials have now been conducted to determine whether or not the
effects of the oat juice precipitate noted above, are due to the increased food
consumption.

Five pairs of rats were used in this experiment. The oat juice precipi-
tate was fed at 4 per cent of the ration. The feed consumption of the ani-
mals fed the oat juice precipitate was in each case a little lower, up to the
time of its vaginal opening, than was the consumption of their paired litter
mate controls during the same time (0.5 to 4.2 grams less for the period of
feeding), but in every case the vagina of the animal fed the oat juice
preparation opened before that of its paired litter mate, in fact the vagina
of every animal receiving the experimental ration opened before any of the
controls. There, therefore, appears to be a specific material in the juice of
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the young oat plants that stimulates vaginal opening and ovarian act1v1ty
A similar material also appears to be present in milk.
S 9&«,‘\%QL,..T e ST
P15. The Effect of a High and a Low Protein Ration on the Gonado-
tropic Content of Male Rat Pituitaries.* E. J. WEATHERBY AND

R. P. ReEcE, New Jersey Agricultural Experiment Station.

An assay method was developed whereby it was possible to estimate the
gonadotropic content of a single male rat pituitary gland by observing its

__inflhence on the ovaries of sexually immature rats.
5 Twenty-two mature male rats were paired according to body weight and

© A 30 per cent protein ration was fed to one member of each pair
while a 15 per ecent protejn ration was fed to the other member. The feeding
period lasted from 28 % 62 days. Paired rats were always sacrificed on the
same day, their pltu}tary glands removed and assayed for their monado’cropl

-

content. e = N

e difference, however, was not statistically signifijcant.
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P16. The Evaluation of Fertility in Dalrym Semef}éT H. A. HERMAN
AND Eric SwanNsoN, University of Missouri.

In this investigation the physical and chemical characteristics of 342
semen ejaculates, secured from 51 dairy sires by means of the artificial
vagina, have been studied and the findings correlated with the actual breed-
ing record of the bull. Characteristics studied included volume, initial
motility, pH, survival time in storage (both diluted and undiluted) at 40°
F.; spermatozoa per cu. mm., and morphological abnormalities of the sperm.

The semen was found to vary widely in all properties studied, though
variations in initial motility and pH were of somewhat lesser nature. The
greatest variations occurred in the length of time vigorous motility persisted
and in percentage of abnormal spermatozoa.

‘Morphological abnormalities of the sperm were found in every sample of
semen studied and ranged from 2 to 74 per cent of the total spermatozoa.
Bulls which produced semen averaging over 30 per cent abnormal sperma-
tozoa were usually of poor fertility, but not all samples of semen containing
30 per cent abnormal sperms were infertile. The most frequent types of
abnormalities of the spermatozoa found were coiled tails, tailless, and pyri-
form. TUsually the bulls showing a preponderance of coiled tail spermatozoa
were of low fertility.

* Journal Series Paper of the New Jersey Agricultural Experiment Station, Rutgers
University, Department of Dairy Husbandry.

t Contribution from the Department of Dairy Husbandry, University of Missouri
Agricultural Experiment Station Journal Series No. 738.
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Semen of high pH, 7.00 or higher, was usually of low viability. Semen
poor in initial motility likewise survived only a short time after collection.
As a rule normal pH, strong initial motility, and a low percentage of ab-
normal spermatozoa were an indication, but not assurance of good fertility.

Fertility of good quality semen was maintained 3 to 6 days when stored
at 40° F. The ratio of services per conception for each bull has been deter-
mined and the summarized results will be presented.

It is believed that the fertility of a bull cannot be accurately estimated
from a single semen sample using the criterions now in common use. Three
or more semen samples examined several days, or even weeks apart, with
accompanying records of the bull’s actual breeding record, provides the most
accurate method f(?r evaluating fertility.

P
P17. The Effect/of Exercise on the Amount and Quality of a Dairy Eull’/ -\
Semen./”0. L. Lerarp, C. EDMUND SHUART AND ARDEN FOSTER,
New Jersey Agricultural Experiment Station.

‘With the introduction of artificial insemination on a unit basis, it became
necessary to produce semen of the highest possible quality. Exercise is
known to aid in keeping bulls in a healthy and vigorous condition. It was
the purpose of this investigation to determine the immediate effect of exer-
cise on the amount and quality of semen.

Eight bulls, varying from two to five years of age, were divided into two
nearly equal groups according to their age, weight and previous breeding
records. All animals were fed and managed similarly and in a normal
way except for exercise.

During the first four weeks, all bulls were tied.in stalls. At the end of
this four weeks period, and for the remainder of the sixteen weeks’ experi-
ment, four of the bulls were put on a mechanical exerciser for forty minutes
each day. The other four bulls were left tied in the stalls.

Semen (two ejaculates) was collected by means of a standard artificial
vagina. These samples were examined for concentration, and smears were
made for morphological studies. The semen was then mixed with egg yolk
dilutor and used for artificial insemination where conception rate was fol-
lowed. A portion was stored at 40° F'. and motility was read daily at 100°
F. until no motility was noted.

The volume of semen showed a slight but insignificant advantage to bulls
receiving exercise. No significant differences were noted between the two
groups in the factors of morphology, concentration of the sperm, and life of
the sperm at 40° F. Conception rates of the two groups of bulls followed
the same general trend. These results must not be interpreted as showing
that exercise of bulls is of no value. They only show the value of exercise
on the amount and quality of semen as determined by the well measurements
for a sixteen weeks’ trial.
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P18.” Some Factors Influencing the Reproductive Efficiency of Louisiana
Herds, D. M. Seatit anp C. H. StapLEs, Louisiana State Univer-
Slty ¢ X

An examination of the eleven-year reproductive history of the North
Louisiana Experimental (Bangs-free) Herd revealed a relatively low breed-
ing efficiency and stimulated interest in studying the breeding records of
the Louisiana State University Herd located in south Louisiana.

‘When measured by services per conception, the Experimental Herd aver-
aged 2.8 while the University Herd had the creditable lifetime average of
1.7 for 934 cows leaving the herd between 1923 and 1940. In spite of the
difference in rate of conception, each herd had almost identical calving
intervals, averaging between 13.5 and 14.0 months.

Seasonal differences in rate of conception were found for both herds. In
each case the summer months required the most services per conception.
The best record for rate of conception in the Experimental Herd was during
the winter months and the fall months were second. The University Herd
had a reverse in this order with the fall months first and the winter months
second.

About one-half (18) of the first-gestation heifers in the experimental herd
had an extremely low rate of conception, averaging 5.3 services per concep-
tion, while the others (22) average only 1.4 services per conception. A
similar division took place for the second-gestation group. These two groups
of young cows with low-breeding efficiency contributed much toward the
poor reproductive history of the herd.

Within the University Herd 65.7 per cent of the conceptions resulted from
a single service, 18.2 per cent from two, 8.4 per cent from three, 4.1 per cent
from four, and 3.6 per cent from five or more. As the nuniber of services
increased from one to five, the calving interval increased by six months.

Differences in breeding efficiency were found as between years, sires and
dams within each of the herds. Natural soil fertility and annual rainfall
favored the production of pasture and cultivated crops in the southern
regions of the state thus suggesting a possible explanation for the differences
found in the breeding efficiency of the two herds studied. The fact that each
herd had the lowest breeding efficiency during the summer months suggests
the influence of factors related to climatic changes.

P19." Progress Report on a Roughage Program in Herd Management.
C. B. BExDER, New J ersey Agricultural Experiment Station.

High quality rougha@é is considered an ideal feed for dairy cattle. The
quality, however, is dependent on many factors such as soil, fertilization,
climate, plant source and the manner in which the roughage is preserved.

This study, covering a period of five years, involves a program of feeding
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large amounts of grass silage of various kinds, pasture, and limited hay
feeding, on the growth and productive ability of Holstein and Guernsey
cattle. Ome hundred and fifty-nine milking animals and 216 heifers were
included in the study.

Holstein milking cows were fed for the most part from 50 to 70 pounds of
grass silage a day and the Guernseys received between 40 and 50 pounds
depending on their size and ability to handle it. Hay consumption was
limited to an intake of 6 to 10 pounds a day in addition. Grain was fed in
proportion to production, the Guernseys being fed at the ratio of 1: 3.5 while
the Holsteins averaged 1:4 in the winter. During the pasture season, the
bulk of the roughage was furnished by the pasture in the flush period.
‘When pastures were short, grass silage or hay was supplemented.

Heifers at the age of 12 to 15 months were placed on an all roughage
diet of either pasture, grass silage or a combination of grass silage and
three pounds of hay. They continued on this diet until two months before
freshening when they were finished off on grain.

All production records were made on twice-a-day milking ; the lactations
were divided into 305 days or over, and under 305 days. The milk produc-
tion was calculated on a 4 per cent fat basis. For the growth data, the
animals were weighed and measured every three months after they reached
the age of 12 months.

This study shows that (1) normal production of milk seems to be main-
tained on this method of feeding; (2) the growth curves are slightly under
Ragsdale standards for height and heart girth. Weight normality drops as
low as 85 per cent when the animals are 24 months of age and rises to 98
per cent when the animals are 3 years old. The heifers were fed timothy
silage for the first three years and oats and peas silage for the last two years
in the growth studies. Legume silage©r a mixture of legumes and grasses
was fed to the cows in production.

e
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P20. The Approved Ayrshire/Sire Program. C. T. CoNgLIN, Ayrshire

Breeders’ Assn.

The Approved Ayrshire sire plan, based on the results of some ten years
of personal study on the part of Leonard Tufts of Pinehurst, North Caro-
lina, was adopted on November 15, 1940 by the directors of the Ayrshire
Breeders’ Association, and is now a service furnished to Ayrshire owners.

The first step in the study of a sire is to list in the order of birth all
registered daughters three years old or over, regardless of whether or not
they have been tested. Every effort is made to make certain that every
daughter of a sire that has freshened in a herd that is on test is included in
this study. Sires are not approved when the data show that the tested
daughters are a selected group.

All records are computed to a mature equivalent, 305-day lactation basis
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on two milkings daily by the use of standard factors approved by the
Bureau of Dairy Industry, United States Department of Agriculture. An
Ayrshire sire is considered approved when he meets the following require--
ments, with all records computed to a mature equivalent, 305-day lactation
basis:
1. A comparison of a complete sample of at least ten daughter-dam pairs,
but including all daughters from tested dams.
2. All tested daughters must average at least 8500 lbs. milk or 340 lbs.
fat with an average butterfat test of not less than 3.9 per cent.
3. Sire must have an equal parent index of not less than 8500 lbs. milk or
340 1bs. fat and a butterfat test index of not less than 3.9 per cent.
4. Not less than 70 per cent of all the tested daughters must gach make
8500 1bs. milk or 340 lbs. fat.

Although this method of analyzing the transmitting ability/of dairy sires
may seem rather complex, it is believed that each of the above fequirements is

essential. ot

P21. Some Chemical Determinations Useful in Silage( Studies/ A. E.
PERKINS, Ohio Agricultural Experiment Station.

Among the changes which oceur in green plant material in the process
of silage making probably the most obvious is the disappearance of sugars
and the production of acids. This, however, is only one of the many chemi-
cal changes which occur. The nature and extent of these changes largely
determine the quality of the resulting silage.

Aside from the conventional cattle feed analyses, which certainly do not
supply adequate information, the worker is largely ‘‘on his own’’ since there
seem to be no well developed or standardized procedures, for tracing the
progress and nature of chemical changes which oceur during silage making.
There is presented here a description of certain determinations which have
been found useful in this connection. It is well realized that the field has
not been fully covered and that perfection has not been attained in any case.

Dry Matter. This determination is always included since we regard dry
matter control as probably the most important single factor in determining
silage quality. A rapid and reliable method for making this determination
has been found and described elsewhere.

Nitrogen Separations. The proteins and related nitrogenous compounds
as well as the sugars undergo marked changes during silage making. The
series of determinations outlined here gives a fair idea of the extent and
character of these changes.

The samples examined in the cases of both the crop and the silage
include :

a. The entire material.

b. The expressed juice or a 4:1 water extract in the case of samples too

dry to yield juice.
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c. The filtrate from (b) after adjusting acidity and heating to coagu-

lation.

Total Nitrogen determinations are conducted on (a), (b), and (c).
Ammonia determinations (aspiration technique) are conducted on (b) and
(¢). The ammonia determination in silage is of especial significance since
it seems to correlate closely with the quality of the silage. Amino Acid
determinations are conducted by the Sorenson Formal Titration method
on (b).

Titration Curve. Replacing and amplifying the determination of pH

“and titratable acidity, titration curves are now made on (b) which are
thought to provide additional valuable information.

Acids. A disagreeable, penetrating, and persistent odor found in some
silages particularly that made from very wet material is frequently attrib-
uted to butyric acid. The exact extent to which butyric acid replaces acetic
acid in the volatile acid fraction of the silage acids in such cases has not
been thoroughly studied. Methods heretofore used for the separate deter-
mination of the individual acids ocecurring in silage are cumbersome and
unsatisfactory. .

Studies are under way and some progregs has been made toward simplify-
ing the methods. /
/‘ \e>” 7 / Gl
P22." Corn Meal as a Grass' Silage{Preservative./ G. Bomsrtent, W. H.
PrrERSON, AND O P. BAHLER, University of Wisconsin.

More than 20 years ago in several experiments ground corn grain was
used with fair success in the preparation of legume silage. Meanwhile corn
has become almost forgotten as a grass silage preservative. It has seemed
that compared with a more readily fermentable carbohydrate like sugar or
molasses, or compared with phosphoric acid or the A.I.V. acid mixture,
ground corn was a less logical preservative. But recent tests at the Wis-
consin Experiment Station have indicated that rather effective preservation
may be obtained provided enough ground corn is added. It appears that
a larger proportion of the starch of corn grain is converted to preservative
acids than has heretofore been thought to be the case. If then corn has at
least fair preservative properties, a farmer with corn on hand at the time
of grass silage harvest may save out-of-pocket cash that is necessary for
buying molasses or acid.

The Wisconsin experiments conducted during the past 3 years have in-
cluded corn meal-alfalfa silages put up in bottles, barrels, and as 5 to 10
ton layers of silage in tower silos. Samples were analyzed for pH, carotene,
and in a number of cases for NH,—N. Where corn meal-alfalfa silage had
been fed for a considerable time to milking cows, the milk was analyzed for
carotene and vitamin A. The total vitamin-A poteney of the milk was found
to be about equal to that of milk from molasses-alfalfa silage. '
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When less than 120 pounds ground corn was used for a ton of green
alfalfa, the quality of the resulting silage as based on appearance, odor, and
chemical analysis was only fair. Adding 2 pounds of sulphuric acid to the
limited amounts of corn per ton of alfalfa gave much better preservation
of carotene.

From 150 to 200 pounds ground corn as a preservative for alfalfa silage
gave rather good results in all of the above aspects, and compared in its
effect with 60 pounds of molasses. An outstanding effect of ground corn
as a preservative was the improved palatability of such alfalfa silage as
compared with alfalfa silage produced in various other ways. It is sug-
gested that shelled corn or ear\gorn which is to be used as a preservative,
be ground rather fine. )

A, ¢ : /
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P23.‘/Trench Silos, for Preserving Cereals Treated with Molasses, or
Phosphoric Acid&* " H. A. HErMAN, A. C. RAGSDALE AND WARREN
HeaTaMAN, University of Missouri.

Dairy farmers frequently desire to store cereals, often grown as pasture
or cover crops, in temporary silos. Previous experience at this Station and
in field trials had demonstrated that the ‘‘paper sack’ or ‘‘snow fence’’
type of silo was not too well suited for this purpose because of excess spoil-
age during the summer months. We, therefore, in the summer of 1940,
conducted trials using trench silos for barley.

Two trench silos, with a capacity of 45 to 50 tons each, were used. The
silos were located on a well drained hillside. The walls of the silos were
12 feet apart at the top and 8 feet at the bottom of the trench. REach silo
was filled one-half with chopped and one-half with unchopped barley
bundles. The barley was cut in the milk stage.

One of the silos was filled with barley silage treated with 60 pounds of
blackstrap molasses per ton. In this silo 32.15 tons of barley was chopped
into § to 1” lengths, and stored at one end of the silo. In the opposite end
20.12 tons was stored unchopped. A binder was used for harvesting the
green barley and the bundles were put into place in stack fashion. Kach
layer was treated with blackstrap molasses.

In the second silo 26.04 tons of chopped barley, treated with 8 lbs. of
75 per cent phosphoric acid per ton, was placed in one section. The remain-
ing space was filled with 19.05 tons of bundles and treated with acid at the
same rate as the chopped barley.

The silos were sealed and precautions taken to prevent surface water
from draining into the pits.

Six months after filling, the silos were opened and the contents fed to
cows in milk and also to growing heifers. The spoiled portions, as well as

*Contribution from the Department of Dairy Husbandry, University of Missouri
Agricultural Experiment Station Journal Series No, 737.
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the good quality silage, was weighed from each silo. The palatibility and
relish with which the cattle ate the silage was carefully noted. Only good
quality silage was offered the animals.

The losses through spoilage in terms of fresh silage were as follows:

1. Chopped barley—molasses treated 16.90% spoilage
2. Barley bundles—molasses treated 26.5 % spoilage

3. Chopped barley—phosphoric acid treated 14.32% spoilage
4. Barley bundles—phosphoric acid treated 15.22% spoilage

With the exception of bundles treated with molasses the rate of preser-
vation for a temporary type of silo was apparently satisfactory. Earlier
studies have shown losses of 13 to 28 per cent of the total silage made from
corn when using permanent silos. The greater spoilage in the molasses
treated bundles was largely due to mold growth and excess fermentation no
doubt as a result of inability to secure sufficient packing in this type of silo
so as to exclude air. The phosphoric acid silage made from bundles was
preserved nearly as well as the chopped barley.

A short feeding trial using the reversal method with 8 cows of equal
weight and producing ability indicated no significant difference in the
palatability of the two silages, although if any difference the cows ate the
molasses silage most rapidly. The groups receiving molasses silage aver-
aged approximately one pound more milk per day, but this difference was
not considered significant.

Analyses of the fresh barley have been made, and analyses of the silages
are under way in an attempt to measure losses in nutrients.

These trials indicate that trench silos built and filled according to the
best practices may be satisfactorily used for ensiling chopped cereals treated
with either molasses or phosphoric acid. Where unchopped cereals are en-
siled care must be used to insure proper pac ng to prevent excess spoilage.

Su( A

Animals, H. B. MorrisonN anp Forovor Bry, Kentucky Agricul-
tural Experlment Station.

Data are reported from five years (1936-1940, inc.) experimental graz-
ing of bluegrass pastures on which Jersey and Holstein heifers were used.
Half of the pasture was grazed continuously throughout the season and the
other half was divided into two equal portions which were pastured alter-
nately for two week periods while the grazing season lasted. Heifers for
the experimental pastures were allotted on the basis of age, breed, breeding,
weight, height at withers, and nearness to figures for normal weight and
height as published by the Missouri Agricultural Experiment Station (Bul.
336,1934). All heifers were weighed on three consecutive days in alternate
weeks and from these weights were computed the gains or losses and the
weight of the heifers maintained daily per acre on the pastures throughout
the season. The figures obtained for gain or loss are converted into terms
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of T. D. N. on the basis of the recommendations of the pasture research
committee of the A. D. S. A. (Rev. of Mimeo. Cire. 1046, U. 8. D. A., Soil
Cons. Serv., June 1940), 3.53 pounds T. D. N. per pound gain in weight and
2.73 pounds T. D. N. per pound loss in weight. The average weight of all
(94) of the heifers involved (624 1b.) was used as a guide in calculating the
T. D. N. for maintenance. Based on data from ‘‘Feeds and Feeding”’
(Henry & Morrison) approximately 4.65 1b. T. D. N. daily is required to
maintain a 624 lb. heifer.

The ‘‘Bluegrass equivalent,”’ a term used to give an approximate figure
for pasture yield, is calculated from the total T. D. N. for maintenance and
gain, using the figure given for T. D. N. for blueg,éss (all analyses) in
““Feeds and Feeding. ”?; /

Qatliee R G - I .
P25. A’Study of the Relationship of Fat Content in the f)axry Grain Ra-
{ tion to Milk and Butterfat Production.””C. F. MoxroE aAND W. E.
S, \ Krauss, Ohio Agricultural Experiment Station.*
WO\ N In a series of four feeding trials two grain mixtures containing differ-
e~ ___ent amounts of fat have been compared. These grain mixtures were alike
" except for the protein supplement used and were composed of such common

fedds as corn, oats, wheat bran, beet pulp and molasses. Ground soybeans
Sy B d expeller soybean oil meal were used in the higher fat mixture, and
Csva- —extracted soybean oil meal in the lower fat mixture. The former mixture
— Ex9 coftained, approximately, 4.5 per cent fat and the latter 3.0 per cent fat.
B In three of the trials to be reported the feeding program has consisted
T of a preliminary period of 30 days and an experimental period of 100 days.
The roughage feeding in these three trials has consisted of fair to good
quality clover or alfalfa hay and corn silage. The hay has been fed ad
libitum and the corn silage at the rate of 30 pounds per day. In a fourth
trial, the amount of roughage fed was calculated to satisfy maintenance,
and sufficient grain was fed to furnish 80 per cent of the theoretical T.D.N.
requirement for milk production. During the preliminary period all cows
have received the same grain mixture consisting of a 50-50 blend of the
experimental mixtures indicated above.

Of the two trials completed at the time of writing this abstract, one has
shown an advantage for the higher fat mixture, whereas in the other the
results are practically equal.

The remaining two trials will be completed and the results will be avail-
able by the time of the meeting.

IN AN DeX cawTH-V

P26. The Influence of Sustained High Fat Intake upon Milk Fat Produc-
tion, N.N. ALLEN AND J. B. FircH, University of Minnesota.
Large increasés in fat intake of dairy cows by addition of any of a num-

* In cooperation with the Ohio State Department of Public Welfare and the Central
Soya Company, Inc., Fort Wayne, Indiana.
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ber of common fats have been shown to cause an immediate increase in the
fat content of the milk and in milk fat yield, but the influence of continued
high-fat intake has not been demonstrated.

In 1939 the influence of six different fats, including butterfat, lard and
linseed, coconut, soybean and corn oils, fed at a level of 1.5 pounds daily over
fifty-day periods was studied in comparison with a ration similar in every
respect except that 3.4 pounds of a mixture of equal parts of cornstarch
and sucrose replaced the fat. Two cows in early lactation and as nearly
mateched as possible for productive level were used for each of the fats. The
reversal plan was followed with each pair of cows.

The cows receiving butterfat and lard showed decidedly higher test and
milk fat production during the period of high-fat intake than during the
period of low-fat intake. Slight increases were observed with linseed and
coconut oils and marked decreases for soybean and corn oils. A similar trial
was carried out in 1940 using butterfat, lard, tallow and coconut, cottonseed,
peanut, soybean and corn oils.

The fat content of the milk and the yield of milk fat were markedly
higher during the period of high-fat intake with butterfat, lard, tallow and
coconut and cottonseed oils, and slightly higher with peanut oil. With soy-
bean oil the test was slightly lower. With corn oil pronounced decreases in
both test and fat yield were observed.

‘With all fats except the soybean and corn oils the results are in agree-
ment with those observed previously with five-day periods. The stimulating
influences appeared to be exerted throughout the fifty-day periods, although
greatest immediately after the change of rations.

‘With soybean oil and with corn oil the sustained effect seemed to be in
direct contradiction to that previously noted over five-day periods. Com-
paring the production for the five days immediately preceding and following
the change of fat intake, it was found that the test was higher in the high-fat
period with soybean oil. With corn oil the test was slightly lower when the
oil was fed, but the depressing effect was not as great as that observed with
continued feeding. This suggests the presence of a depressing agent in the
corn oil and possibly in the soybean oil which is slow in exerting its influence
to the point of overcoming the stimulating influence which other constituents
of the fat might be expected to have. Further work is being carried out
with a greater number of cows to determine whether this depressing action
is characteristic of corn oil and to determine|the causative factors.

) L&‘b ok \A_. b‘\ e~ D m-

P27. Thé/ReIation o Mineral?&IntziIié‘ and Sunshine to the Vitamin D

Deficiency of Mature Dairy Cattle, G. C. WaLLis, South Dakota

Agricultural Experiment Station. \ &by

In continuing our studies on the vitamin D deficiency of mature dairy
cattle we have now accumulated considerable evidence as to the relation of
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the level of calecium and phosphorus intake to the development of vitamin D
deficiency symptoms. Two methods of approach have been used, namely :
(1) the development of vitamin D deficiency symptoms on a ration supply-
ing a normal mineral intake with subsequent addition of liberal amounts of
caleium and phosphorus to note curative effects, if any, and (2) the feeding
of vitamin-D-deficient rations supplying two or more times the normal
amount of calecium and phosphorus to see if deficiency symptoms would
develop. Detailed evidence has been obtained including observations on the
physical condition of the animal, the level of caleium and inorganic phos-
phorus in the blood plasma, the concentration of vitamin D in the blood
plasma and butterfat, and on mineral balance trials. The combined evi-
dence indicates that generous amounts of calcium and phosphorus in vitamin
D deficient rations will not prevent the development of deficiency symptoms
in dairy cows. Neither will the addition of calcium and phosphorus to the
ration of animals exhibiting evidence of vitamin D deficiency relieve that
condition.

Observations of a similar nature have been made on other cows while
deficiency symptoms were developing and after exposing such vitamin D
deficient animals to the antirachitic effects of sunshine. Certain cases
studied during the late fall and winter are essentially significant in giving
direct evidence of the antirachitic effectiveness of sunshine at this season of
the year. In this experiment a direct attack on the problem has been made
in that the cows were first depleted of vitamin D reserves so that conditions
were optimum for noting any possible effects of sunshine exposure. The
evidence indicates that mature dairy cows respond favorably to the anti-
rachitic effects of sunshine in a manner similar to that which has already
been demonstrated for calves. Also, that the vitamin D potency of the but-
terfat produced may be increased by this means.

P28. Observations on the Quantitative Requirement of Mature Dairy
/ Cattle for Vitamin D. G. C. WaLLis, South Dakota Agric. Experi-
ment Station. \cont

{

. % |The quantitative requirement of mature dairy cows for vitamin D
heéo

mes a question of some significance now that it has been demonstrated
that normal health and vigor cannot be maintained without it. Studies
under way at this station on the vitamin D deficiency of dairy cows have
already given some information on this problem. Five different cows show-
ing various degrees of vitamin D deficiency have been given known amounts
of vitamin D usually in the form of a limited quantity of alfalfa hay of
known vitamin D content. The results have been measured in terms of the
amount of vitamin D required to initiate healing and the rapidity and degree
of the resulting recovery. Observations on the physical condition of the
animal, changes in the concentration of blood plasma calcium and inorganic
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phosphorus, the vitamin D in the blood plasma and butterfat, and mineral
balance trials have contributed to the interpretation of the results.

An idea of the magnitude of the requirement is indicated by the fact
that in one case 2 pounds of alfalfa hay sufficed to bring about marked
improvement in the physical condition of a vitamin D deficient cow and
bring the blood plasma calcium and inorganie phosphorus from very low
levels to normal concentrations in about four weeks’ time. The available
data is now being tabulated for further study so that more definite conclu-

sions will be available in the near iuture Pa Fa

v D
P29.” Relation of Skeletal Reservgs of Calcium and Phosphorus Laid
Down During Growth to Persistence of Mil}? Production| of

Dairy Cows, L. S. PALJ\IER AND T. W. GULLICKSON “University
of V[mnesota\ “ ( =

S -

Guernseys, two Holsteins and two Jerseys, were reared from weaning on
rations which differed only in their calcium and phosphorus content and
were continued through the first two lactation periods on rations which
differed in a similar manner. The control group received liberal amounts
of caleium and phosphorus; for three animals these averaged about 70 grams
caleium and 30 grams phosphorus daily per 1000 pounds weight; for the
remainder these averages were approximately 125 grams calcium and 35
egrams phosphorus. For each control animal there was a corresponding ex-
perimental animal of the same breed which differed from it only in receiving
in its grain mix enough steamed bone meal to double the phosphorus intake.
After calving the calcium and phosphorus intakes of the control animals
were determined largely by the grain intake commensurate with the milk
production but the bone meal group received daily 100 grams of bone meal
plus an additional 20 grams per pound grain fed. With one exception all
animals were on official test for the first lactation and on herd ration for the
second lactation ; one animal in the bone meal group was on official test for
both lactations. In general the bone meal group consumed approximately
150 grams bone meal daily throughout the entire experiment.

Two grade calves, one in each group, were reared to the age of 28 months
but not bred. Bone composition studies showed heavy deposits of calcium
and phosphorus which were slightly greater for the bone meal fed animal.
Bone analyses of one of the latter group of pure-breds after her second lac-
tation showed that the heavy deposits of caleium and phosphorus had not
been impaired.

A study of blood plasma calcium and inorganic phosphorus at monthly
intervals throughout the entire study showed that the phosphate concentra-
tion was definitely higher up to the first parturition for the bone meal fed
heifers paired with the controls receiving the lower level of calcium and

A ., S
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phosphorus but this difference was not so striking, and in some instances
not evident, in the other pairs. After lactation started the differences were
not marked for any of the pairs.

There was no appreciable difference in rate of growth of the animals in
the two groups but the bone meal fed animals seemed to have a somewhat
better general appearance during this period. There were no differences
in breeding capacity or in the incidence of difficulties attributable to the
feeding or lack of bone meal. Actually eight animals were started in each
group of pure-breds but one Holstein in each group could not be considered
in the final results because of accidents not related to the experiment.

The effects of the bone meal feeding on persistence of milk production
were judged on the fat-corrected milk basis both for 365 day (or less) lacta-
tions and on the complete lactation periods. At first sight the results seemed
significant because the mean differences between the first and second lacta-
tions of the two groups were 1066 pounds for the 365 day lactations and 1642
pounds for the complete lactations, both differences being in favor of the
bone meal fed group. However, the statistical P-values of these differences
were only 0.28 and 0.32, respectively, indicating that they were not signifi-
cant.

P30. The'/Effect of Feeding Chloretone((Trichlorobutyl algobel) on the

= Blood Plasma Ascorbic Acid of Dairy Cattle.”A. L. BORTREE,

~

) \ E. C. SCHEIDENHELM, AND C. F. HurrMmAN, Michigan State College.
N Chloretone which had been observed to increase ascorbic acid erretioﬂ

in the urine of rats was fed at different levels for varied lengths of time to
dairy cows and bulls and the effect on the plasma ascorbic acid cbserved.

Six cows which were open or in the early stages of pregnancy and one
cow in the fifth month of gestation showed ascorbic acid levels within the
normal range prior to the period of feeding chloretone. One open cow and
two bulls were below this level.

One cow given a 40 gram dose of trichlorobutyl alcohol showed an increase
in the plasma ascorbic acid the following day and a peak was reached on the
seventh day. One open cow fed 10 grams daily showed an increase after
five days of feeding and reached a peak on the ninth day; a cow in the fifth
month of gestation did not respond to feeding chloretone at this level.

‘When three cows were fed at the five gram level the response was noted
on the third day in two of the cows and on the fourth day in the third cow.
The peak was reached on the same day that the response was noted in these
three animals.

The levels of plasma ascorbic acid were appreciably inereased in the two
bulls which were fed 5 grams of chloretone per day.

When 5 grams of chloretone were fed per day the plasma ascorbic acid
level increased about 50 per cent; when larger doses were given an increase

“‘\‘,)\. S\, = I T PR s

\J e wavw o
XN



Dacdi.o, K%, 2 CornorEre oo,

Fcee s s e
R

ABSTRACTS OF PAPERS PRESENTED AT ANNUAL MEETING 521

of approximately 100 per cent was observed. The ascorbic acid values re-
turned to normal in about two weeks after the trichlorobutyl aleohol feeding
was discontinued.

Five grams of chloretone per day for a period of 30 days had no notice-
ably bad effects on the animals but higher levels of feeding had an anesthetic

effect agcompanied by lowered milk production.
/C N - U *-&,w'\ Vo~ tam'\-k-.

P31.” Some Observations on the Carotene Content of the Blood 5lasma of -
Dairy Cows., HaroLp Goss AND S. W. Meap, Univergity of Cali-
fornia. Gt e D i )\

In connection with studies on the relation of carotene to rantid flavor in
milk, carotene values were determined on blood plasma of cows, (five Jerseys
and one Guernsey) taken from pasture and placed on a low carotene diet
consisting of bleached alfalfa hay, testing less than 0.05 mgm. of carotene
per 100 grams, and concentrates of negligible carotene content. When the
plasma carotene had fallen to a minimum level the cows received (1) fresh
green alfalfa of known carotene content; (2) crystalline carotene dissolved
in cottonseed oil, orally; (8) intrajugular injections of crystalline carotene
suspended in blood serum; and (4) intrajugular injections of erystalline
carotene dissolved in cottonseed oil.

The depletion of carotene in the blood of all of the cows while receiving
bleached hay followed the same type of curve, with a very rapid fall during
the first ten days. Although original blood plasma values varied from 0.90
to 2.30 mgm. per 100 cc. plasma these cows reached a constant value of 0.04
to 0.09 mgm. per 100 ce. blood plasma after 70 to 90 days respectively.

Oral administration of 250 mgm. daily of crystalline carotene in cotton-
seed oil caused only slight increases in the blood carotene level. Five hun-
dred mgm. daily increased the level to 0.76 mgm. per cent from initial values
of 0.05 to 0.08 mgm. per cent in a total of 41 days. Little increase beyond
this value was noted with this level of carotene feeding, but when the intake
was raised to 1000 mgm. daily for one cow the blood carotene level increased
from 0.75 to 2.33 mgm. per cent in 54 days.

Two cows fed 24 pounds daily of fresh green alfalfa with an average -
value of 33.6 mgm. per pound as fed, or a daily intake of approximately 800
mgm. of carotene showed blood carotene values intermediate between two
cows receiving respectively, 500 and 1000 mgm. daily of crystalline carotene
in cottonseed oil.

Intrajugular injections of suspensions of from 400 to 900 mgm. of erys-
talline carotene in blood serum caused no detectable change in blood carotene
in a cow whose blood carotene had been depleted to 0.04 mgm. per cent, as
indicated by analyses of blood samples taken from the opposite jugular
within two and one half minutes following injection and at 15 to 20 minute
intervals throughout the day.
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‘With a second cow an intrajugular injection of 250 ce. of cottonseed oil
containing 1500 mgm. of crystalline carotene also failed to bring about a
sigmﬁcant increase in blood carotene. Four days later a second similar
mgeetlon of 1100 mgm. of carotene brought about no detectable increase in
blood carotene. Analyses of the lungs, liver and body fat made four hours
following the last injection of 1100 mgm. of carotene revealed large quanti-
ties of carotene in the lungs, relatively small quantities in the body fat and
only a slight amount in the liver. Based on these analyses, the lungs alone
had retained 1200 mgm. of carotene.

gy ™
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P32.” Vitamin A Levels in the Blood Plasma of Dairy Cattle on Winter
Rations and the Influence of Vltamm A Supplementation on Cer-

tain Constituents of the Blood. ~PatrL H. Privuirs, P. D. BoYER,
H. A. Larpy, anp N. S. Lunpquist, University of Wisconsin.

* The vitamin A, carotene, and ascorbic acid contetrfrnf—b-lee@plasma, was--

obtained from certain herds in three breeding cooperatives. Samples were
taken in late October, January, and March or April. The cattle (both bulls
and cows) were divided into controls and those receiving a high potency
vitamin A shark liver oil for either 2 months or 5 months. Preliminary
results indicate a sparing action on carotene, a tendency to maintain more

] nearly normal ascorbic acid values, and in the case of prolonged feeding to

\ylamtam an adequate blood plasma V)tamm A,
‘a3
P33. The Blood Plasma V1tamm A Content of the New Born Calf and
Its Relation to Certain Calfhood Diseases. *Paun H. PHILLIPS,
NormaN S. Lunpquist, ANpD Paur D. Bover, University of Wis-
nsin.

The blood plasma vitamin A, carotene, and vitamin C analyses were made
on the new born calf at birth and at varying intervals of 12, 24, 48 hours and
several weeks after birth. Without exception the ascorbic acid was higher
than average and in no case could vitamin A be found in measurable amounts
before suckling. The ingestion of colostrum quickly brought the vitamin
A and C levels to normal. The relationship of vitamin A to scours and
allied ills of the calf will be discussed from data obtained from field experi-
ments.

P34. The/Carotene (Provitamin A) Requirements of Dairy Cattle for
Lactation\ A. H. KuaLMAN AND W. D. GArLup, Oklahoma A. and

M. College\}k s’ b
Prairie hay has been used as the sole source of carotene in 4 study to
determine the vitamin A requirements of dairy cattle for reproduction and
lactation. Grade Jerseys have been fed prairie hay at levels which repre-
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sent approximately a full, a fifty per cent and a twenty-five per cent
normal hay allowance. HEighteen cows have completed thirty-four gesta-
tion periods.

When the average daily intake of carotene during the last nmety days
before calving was forty or less micrograms per pound of body weight
reproduction was quite likely to be impaired. Many of the calves born
were very weak, and most of the cows developed abnormal conditions at or
soon after the time of calving.

‘When prairie hay was the only source of carotene an average daily intake
of from 40 to 45 micrograms of carotene per pound of body weight was
about the minimum amount which met the requirements of Jersey cows for
normal reproduction and the initiation of a normal lactation performance.

Preliminary results of twenty-two complete lactations of twelve grade
Jersey cows indicate that the requirements of carotene for the function of
lactation apparently do not exceed the requirements for normal reproduction.
The lowest average daily intake of carotene for the entire lactation was 39
micrograms per pound body weight and the largest 239 micrograms. Caro-
tene intakes during the gestation and lactation periods in excess of the
requirements for normal calving did not increase milk and butterfat pro-
duction of these grade Jersey cows, the butterfat yields of which did not
exceed 400 pounds in 310-day lactation periods. Production was greatly
reduced when a low carotene intake during the last three to five months of
gestation was followed by difficulties at the time of parturition or impair-
ment of vigor during the early part of the lactation period.

There are indications that if a lactation has proceeded in a normal
manner for several months on a low but adequate carotene intake, the caro-
tene intake may be reduced considerably lower than 40 micrograms daily
per pound body weight for several months without apparently influencing
yield adversely. This may mean that the carotene requirements are actually
lower for lactation than for reproduction and also, that a higher earotene
intake is required at the beginning of the lactation period than in the
later months of the milking period.

U - f
P35. Further Studles of the Effects of Vitamin P:‘_I_)reﬁmency\on Reproé—f
duction. S. L. Haxsarp* Axp T. S. SuTTON, Ohio State Univer-
sity, Ohio Agricultural Experiment Station.

Previous work has demonstrated that in male animals (rats and calves)
suffering from avitaminosis-A, there is marked degeneration of the germinal
epithelium of the seminiferous tubules and reciprocal pituitary changes.
It was considered advisable to study further the relative extent of these
changes when graded amounts of vitamin A were used to supplement a diet
devoid of this factor.

* Now with the Agricultural Extension Service, University of Tenn.
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Three groups of weanling male albino rats were placed on the U.S.P.
vitamin A deficient ration. This ration was supplemented with graded
dosages of vitamin A from Reference Standard Oil. The amount admin-
tered was maintained at levels of 10, 20 and 30 International Units per
kilogram of body weight. After approximately 66 days on this ration
the experiment was terminated.

A histological examination of the testes revealed a close relationship
between the degree of degeneration and the level of vitamin A intake. By
this examination one could determine with striking accuracy the level of
vitamin A intake of the animal from which the specimen was prepared.
Some evidence of degeneration was noted in the testes of animals receiving
30 L.U. of Vitamin A per kg. of body weight.

An assay of the anterior pituitaries for gonadotropic activity showed
interesting differences between groups. The glands from the animals
receiving 10 I.U. per kg. daily had the greatest gonadotropic activity per
unit weight of pituitary tissue and those receiving 30 I.U. the least, with
those on the 20 I. U. level, intermediate in this respect.

At the termination of the experiment the animals were killed by
exsanguination and the blood collected for plasma ascorbic acid deter-
minations. This was carried out by the 2-6 dichlorophenol indolphenol
titration method. The animals on the 30 1.U. level had an average blood
plasma ascorbic acid content of 0.896 mg. per cent, those receiving 20 1.U.
per kilogram 0.737 mg. per cent and those receiving 10 I.U. per kg. had an
ayerage level of 0.587 mg. per cent.

The data obtained indicates that 30 I.U. of vitamin A per kilogram of

ody weight is not sufficient to protect the rat from degenerative testicular
anges over a long period of time. '

BY oo g v DIV Come v
P36. Some Ocular Changes and Deficiency Manifestations in Mature
Cows Fed a Ration Deficient in Vitamin A, L. A. Moorg, Michi-

» "an Sta.t\Colleﬂe | trus i

Mature cows, fed a vitamin A deficient ration prev1ously used with
calves, failed to develop blindness due to constriction of the optic nerve as
has been observed in calves. Papilledema was more difficult to develop in
cows than in calves and failed to become evident in two out of six animals.
This difference is probably explained by differences in intraocular tension
of the two age groups. Once the papilledema develops it takes considerable
time for it to recede. '

Mature cows did develop nyctalopia, incoordination, and an edema of the
legs on the vitamin A deficient ration. The tapetum nigrum and lucidum
of the eye developed a mottled appearance.

‘When the plasma carotene values receded to a 0.2 to 0.5 microgram level
deficiency symptoms usually followed in a short period of time. The fat
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of a Guernsey cow which died with symptoms of vitamin A deficiency showed
the presence of a pigment which was most likely carotene since it was epi-
phoric between petroleum ether and 92 per cent methyl alcohol.

MANUFACTURING SECTION wast 7

M1. The/Role of Acid Cleaning Agents in Dairy Detergency.” M. E.

PARKER, Beatrice Creamery Company, Chicago, Illinois.

The alkaline cleaning compounds have played an important role in dairy
sanitation. Due to their inherent chemical properties, they have long been
recognized as best adapted for practically all dairy cleaning practices.

Acid compounds have suffered by comparison because of their inferior
detergency and particularly because of their corrosive action upon dairy
metals. Recent development of an acidified steam rinse in the cleaning of
milk cans indicated the desirability of acid type of cleaners due to the im-
proved bacterial flora surviving such treatment. The use of acid cleaning
agents possessing even enhanced detergency, the lack of any appreciable
corrosion, the means for preventing as well as reducing milk stone deposits
are all important and probably point to a revision—and incidentally a
marked improvement—of dairy cleaning practices.

M2. Thé Value of Acidifying Milk and Cream Cans from the Standpoint
of the Effect Upon Quallty\ ALvm RippEN AND L. H. BURGWALD,
Ohio State University. S

Experiments were conducted to note the effect of an acid reaction in milk
and cream cans upon the bacterial flora. Acidification was accomplished by
means of an acid ejector placed on the last steam jet of the can washer. One
hundred cans acidified with about 0.63 per cent gluconic acid had a lower
total bacteria count on whey and standard tryptone glucose skim milk
extract agar than similar untreated cans. When 100 cec. of sterile water was
added to the freshly washed cans and allowed to stand at room temperature
for 24 hours, a pH of 5.0 or less markedly inhibited the development of
proteolytic bacteria. Greatest numbers of proteolytic bacteria developed in
cans having a pH near the neutral point. Little difference was noted in the
total bacteria count after incubation. After two days at room temperature,
the acidified cans had a better odor than the non-acidified cans.

Acidifying cream cans before returning to direct shippers did not show
any significant improvement in the quality of the raw cream received. The
titratable acidity of the cream was about 0.45 per cent. Little difference
was noted in flavor and total bacteria count; however, cream received in
acidified cans had a slightly higher yeast count. Proteolytic bacteria were
often absent or present only in very small numbers in high acid cream.

Control samples of raw cream held at 40 to 45° F. and at 55 to 60° F.

<
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showed no significant difference in the number of proteolytic bacteria and
total bacteria count, irrespective of container reaction.

Sterile glass containers rinsed with distilled water were used to collect
the milk which was added to treated and untreated cans. No noticeable
effect of holding raw and pasteurized milk for 72 hours in acidified and non-
acidified cans, either as to number of proteolytic or total bacteria, was
observed.

Acidifying the cans with gluconic acid as done in these experiments had
no detrimental effect upon the can.

Investigators have found butter samples to increase in phosphatase value
during storage. Studies were made on creams held in both acidified and
non-acidified cans and the butter made from them with respect to their
phosphatase reaction. Cream was held in acid and non-acidified cans for
one week at 45° F. and at 55 to 60° F., then pasteurized at 145° F. for 30
minutes. Samples of the creams held at 45° F'. and at 55 to 60° F. from both
types of containers showed no appreciable difference in the time required
for the change in phosphatase activity. Samples of the resulting butter
gave similar results. A decrease in the number of proteolytic bacteria in
cream increases the time necessary to change the resulting butter from a
negative to positive phosphatase reaction.

Bacillus subtilis, Achromobacter putrefaciens, Pseudomonas mephitica,
and a proteolytic rod isolated from butter produced a positive phosphatase
reaction in sterile milk. Aerobacter aerogenes was only slightly effective in
causing a change in phosphatase results. No change occurred in sterile milk
inoculated with Escherichia coli, Chromobacter viscosum, Proteus vulgaris,
Streptococcus liquefaciens, Lactobacillus bulgaricus, Lactobacillus acidophi-
lus, Pseudomonas fragi, and several others isolated from butter (when using

Gibbs reagent).
: =

M3. The Bacteriological Spoilage of Milk Held Near the Freezing Point." ~

J. M. SHERMAN, G. M. CameroN AND J. C. WmiTe. Cornell Uni-
versity.

Inasmuch as our information on the growth of bacteria and the spoilage
of milk when the milk is held barely above the freezing point is based on
experiments conducted more than thirty years ago on raw milk, it seemed
possible that there might be some additional points of interest revealed if
the subject were restudied. For example, it seemed possible from a study
of the literature that a portion of the chemical changes and the spoilage
noted in the early experiments might have been due to the milk enzymes,
rather than exclusively to bacteria. This, however, did not prove to be the
case ; with the exception of some oxidized flavor, the changes in the milk were
apparently due entirely to bacteria. The eventual bacteriological spoilage
of the milk, marked by extensive proteolysis, was entirely in agreement with
the observations of earlier workers.

Al
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The only point of importance which appears to be new, though not sur-
prising, is that bacterial growth in pasteurized milk is much slower at 0° C.
than in raw milk, so that pasteurized milk, if not recontaminated, keeps from
two to three times as long as does raw milk of substantially the same quality
or bacterial content. While a good quality of raw milk will usually keep
for about four weeks before obvious spoilage occurs, a comparable pasteur-
ized sample usually keeps in excess of eight weeks and sometimes as long as
twelve weeks. That the improved keeping quality of pasteurized milk is
apparently due to the entire destruction of certain kinds of bacteria is shown
by the fact that the reinoculation of pasteurized milk with minute amounts
of raw milk decreases its keeping quality to a point substantially the same
as that of the raw milk.

The bacteria responsible for the spoilage of milk held just above the
freezing point appeared to be mainly, if not entirely, gram-negative, non-
spore-forming rods largely of the Pseudomonas group. Spore-forming bac-
teria played no part/in the spoilage of the samples of milk studied and, so
far as could be determined, made no gro_wth at this temperz}tﬂre
Ma4. Thermodurlc \Bacteria in Milk. ITI The Effect of Changmg Agar

~and Temperature of Incubation for Plate Counts on the Problem
of Thermoduric Bacteria in Milk, J. L. HmweMAN, CLARENCE
Moss AND BErTYy STEAD, Dairymen’s| League Co-operative Associa-
tion, Inec., Syracuse, N. Y. S

Bacteria counts were made on the old standard agar and on tryptone
elucose extract milk agar at both 37° and 32° C. incubation temperatures on
100 lots of milk both before pasteurization and after pasteurization (a) in a
commercial plant at 143° F. for 30 minutes, (b) in the laboratory at 143° F.
for 35 minutes, and (¢) in the laboratory at 161° F. for 16 seconds. The
data show that changing the medium from the old standard agar to the new
tryptone glucose extract milk agar, or changing the temperature of incu-
bation from 37° C. to 32° C., or making both changes simultaneously, all
have the result of inereasing counts on both raw and pasteurized milk, when
the average of a series of samples is examined. This is in agreement with
results published in the literature. However, the percentage increase is far
greater in the case of pasteurized milk, being from two to five times as great
as with raw milk. This is because there is only a small percentage of
thermoduric bacteria among the raw-milk organisms capable of growing on
the old agar at 37° C., " whereas there is a much greater percentage of thermo-
duric bacteria among those organisms requiring for their growth any one of
the three changes in methods of making counts. This means that the thermo-
duric problem has been brought to light largely because of the change in the
agar. It will be still further aggravated if and when the temperature of
incubation is changed.
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M5.” Effect of Growth of Pseudomonas putrefaciens on Aroma Com-
pounds in Butter. P. R. Eruiker axp B. E. HorraLn, Purdue

5 Agricultural Experiment Station. o

Observations in the field and laboratory indicated that the development
of putrid and cheesy odors and flavors in butter were accompanied, and in
many cases preceded, by a loss of aroma in commercial butter. Ps. putre-
faciens usually was found to be the causative organism. This suggested that
Ps. putrefaciens might be active in destruction of the aroma compound,
diacetyl, present in the butter.

Experimental lots of cream were sterilized in the autoclave, then cooled,
and the cream churned in sterile churns. In certain lots the sterile butter
granules obtained were then washed with sterile water and in other lots with
water contaminated with a pure culture of Ps. putrefaciens. The respective
types of butter were then worked, sufficient diacetyl added to provide a high
aroma in the butter and after thoroughly distributing the diacetyl, the butter
was placed in small sterile sample jars. In order to simulate the average
treatment of commercial butter, the samples were stored at 70° F. for one
week. They were examined at definite intervals for changes in odor, flavor
and diacetyl content.

The results show that a definite decrease in diacetyl content accompanied
the activity of Ps. putrefaciens in the butter during storage when diacetyl
was added to the butter. When sterile water was used to wash the butter
granules, the loss in diacetyl content in the butter during storage at 70° F.
for seven days was very slicht. However, when the wash water contained
sufficient Ps. putrefaciens organisms to produce a cheesy or putrid flavor in
the butter, the diacetyl content after four days of stprage was reduced to
less than one-half the original amount. i

TGS | '\'\ o \t-»-—- Y
Me. Theﬁﬁ'ect of Streptococcus agalactiae Upon the Standard Plate
Count of Milk, Max E. Morean anp E. 0. ANDERSON, University
of Connecticut. ™ Cownt

Strains of Str. agalactiae were isolated from 20 different animals oceur-
ring in 14 different herds. Pure milk cultures of these 20 strains were
plated in parallel on blood agar, Edwards’ medium, the new and old stan-
dard medium. All 20 cultures grew well on 5 per cent blood agar and Ed-
wards’ medium. One culture failed to grow on the old standard medium
and another showed no growth on the new standard medium. By using the
variance ratio method of analysis, it was found that under the conditions of
our experiments there was no significant difference between blood agar and
Edwards’ medium, and between the new standard and the old standard
medium in their ability to support the growth of Str. agalactiae.

However, there was a very significant difference in the growth promot-
ing properties of the blood media as compared to the media which did not
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contain blood.. It was found that the media containing blood supported

more colonies than the media without blood in the ratio of 1.284 %1.092: 1.

Where growth occurred on both Edwards’ and the new standard medium, it
was found that Edwards’ medium supported more Str. agalactiade colonies

than did the new standard medium in the ratio of 1.375 1.078:1.

The mean exposed areas of those colonies which grew on the media con-
taining blood were larger than those growing on media which contained no

blood in the ratio of 2191 1.112: 1. A ratio of 4.203 ~1.184:1 was found

to exist between the mean area of the colonies on the new standard and the
mean area of those on the old standard medium.

Data were secured on 94 herds infected with Str. agalactiae mastitis.
With 33 of these herds in which the per cent of quarters infected was known,
a very significant correlation was found to exist between the per cent of
quarters infected and the number of Str. agalactiae present in the herd
samples. Considering all samples, there was no correlation between the
total counts on the new standard medium and number of Str. agalactiae
occurring in the samples. The high contribution of Str. agalactiae to the
total count was 48.0 per cent, without correcting for the difference in the
growth supporting ability of Edwards’ and the new standard medium. The
logarithmic mean of the total counts on the new standard was 28 per cent
higher than the mean of the counts on the old standard medium. In view
of the results of the pure culture platings on these two/media, it was felt that
this difference could not be attributed to the presenee/of Str. agalactiae.

M7. The Lethal Effectivenes of Ultraviolet Rays rApplied to Milk.” G. C.
SUPPLEE, G. E. FLANIGAN, anD O. G. JENSEN, Borden Biological and
Chemical Research Laboratories, Bainbridge, N. Y.

The lethal effectiveness of ultraviolet radiation is well-known, but avail-
able evidence concerning the degree of destruction of bacteria in milk under
conditions which are adaptable for practical use, is very meager. The results
from studies with commercial milk extending over a period of some years,
have revealed the merits and limitations of this bactericidal principle as
applied to milk wherein certain improvements in the experimental tech-
nique were employved.

By irradiating smooth flowing milk films of known characteristics and
using appropriate spectral quality and intensity of the incident radiation,
a reduction in bacteria count of average raw milk of 95 to 98 per cent was
obtained, with substantial regularity. This reduection may be accomplished
without development of adverse flavor and odor within an exposure period
of about seven to eight seconds or less. The spectral characteristics and the
intensity of the radiations and method of application were found to be more

e
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significant in obtaining a consistent high percentage reduction, than varia-
tions in the resistance of the organisms comprising the usual milk flora.

Sub-lethal applications of ultraviolet energy of which a predominant
proportion consisted of short radiation (2200-2300 X but with none of the
2537 A line) gave irregular results with evidence that such radiation may
actually increase the bacteria count of milk under given conditions.
Whether the increase in plate counts was due to a dispersal of clumps or
to a stimulating effect on individual organisms is a matter of conjecture.

Irradiation at elevated temperatures, or simultaneous irradiation during
elevation of the temperature by electrical heating of the flowing film, did
not significantly enhance the lethal effectiveness of the ultraviolet energy;
such method of treatment tends to develop a characteristic irradiation flavor.

Percentage reduction curves obtained with an experimental flowing film
electric pasteurizer wherein the temperature may be raised to any desired
degree within a period of about 0.8 second are compared with percentage
reduction curves obtained by ultraviolet radiation under varying conditions
of treatment. The data illustrate comparatively, the bactericidal effective-
ness of both forms of energy applied to milk under conditions potentially
adaptable for other than laboratory demonstration, and wherein the time
element is reduced substantially to an irreducible minimum.

MS./Bacteriol jgical Problems in Short Time High Temperature Pas-
teuriz_/Ztion.‘ Harorp WAINESS, York Tee Machinery Corpn., York,
Penna. A '
Many dairy plants that have installed a high temperature short time
pasteurization system have found that their previous system of laboratory
control was inadequate. Neither a raw milk plate count, direct microscopie
count, or the methylene blue reduction test, used alone could detect the
presence of thermoduric micro-organisms in their present milk supply.
Experiments conducted with a large number of producers in Kentuceky,
Illinois and Wisconsin have shown that a combination of the resazurin test
and plating the milk of individual producers, before and after pasteurization,
gave the best results. Here we were able to single out those producers whose
milk was high in thermoduric organisms. A visit to their farms always
uncovered the source of these organisms in dirty milking machines and
utensils.
For small plants that cannot afford expensive bacteriological equipment,
the resazurin test used alone was found to be a relatively accurate index of
thermoduric contamination. e
_rns= S

M9. The Foaming of Milk and Certain Milk Products in Relation to
Their Surface-active Constituents. M. S. EL-RArey anxp G. A.
RicoarpsoN, University of California.

Foaming properties of the major surface-active constituents of milk in-
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cluding casein, lactalbumin and lactoglobulin are reported. A modified pro-
cedwre for isolating undenatured casein with a lipid content as low as .06
per cent is used : skim milk is super centrifuged ; the casein precipitated at
low temperature with 0.1 N HCl; the casein washed, frozen and partially
air-dried by an electric fan during thawing.

The foam measuring apparatus used is based on the principle of foreing
a known volume of air through a sintered glass dise and the layer of liquid
above it, at a definite temperature. According to experimental data, the
subsidence of skim milk foams cannot be defined by a single equation at
temperatures between 5 and 55° C. A unit called ‘‘half-volume time’’ is
recommended, therefore, for comparing the stabilities of foams.

The foaming properties of whey, skim milk, whole milk, and cream have
been studied at temperatures between 5 and 55° C. Synthetic solutions con-
taining lactalbumin, calecium caseinate, milk triglycerides and phospholipids

‘have been found adequate to duplicate the foaming properties of these
milk produets.

The results obtained indicate preferential adsorption of caleium caseinate
at the air/skim milk interface at temperatures below 27°C. and of
lactalbumin at higher temperatures. Fat has proved to be responsible for
the minimum foaming of skim milk at temperatures around 27° C.

A hypothesis supported by experimental work explains the formation of
a phospholipid-protein complex that imparts the foaming properties to
cream. The formation and stability of a ‘‘cream-type foam’’ has been shown
to be a function of the per cent of phospholipid in the fat and the per cent
fat in the skim milk or whey emulsions.

AhosX
M10. " Factors Affecting the Gas Content of Milk,” C. T. Noww Axp G. C.
SurpPLEE, Borden Biological and Chemical Research Laboratories,
Bainbridge, N. Y.

A quantitative study has been made of the dissolved gases in milk as
affected by light, heat, vacuum, displacement by other gases and processing,
in order to observe the general principles governing the gas content of milk.
Particular attention has been given to the oxygen content of milk and the
study of methods for its removal. B B

Data are submitted showing that, within the limitations of the experi-
mental procedures used, the oxygen content of milk is primarily a function
of the partial pressure of the oxygen over the solution and the temperature
of the solution. This is in agreement with the accepted laws of solutions of
gases in liquids.

Quantitative experimental data are given showing the gas content of
milk at various stages in several pasteurization processes, the loss of gases
during the heating and their subsequent reabsorption on exposure to air
during cooling.
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The degree to which the oxygen content of milk can be lowered by heat
(below boiling temperature), vacuum, displacement with other gases, light
and light in the presence of added ascorbic acid is presented. The applica-
tion of these data to the development of methods for the deoxygenation of
milk is discussed with appropriate experimental evidence.

The correlated data show that if the dissolved oxygen in milk is com-
pletely removed, the vitamin C of fluid or processed milk is stable, notwith-
standing subsequent heat treatment or exposure to licht. Such factors as
heat, exposure to light, the presence of copper, ete., appear to be secondary
catalytic influences affecting the rate of destruction of vitamin C only if
dissolved oxygen is presedt. s :
M11. ‘/Factors Iﬁﬂuencing the Response of Cream to a Rebodying Proc-

ess, F. M. Skruron anp H. H. SoMMER, ﬁniversity of Wisconsin.

Tt is generally recognized that considerable variation is encountered when °
subjecting pasteurized cream to a rebodying process such as that devised at
the Geneva Experiment Station and known as the Geneva Heat Treatment
Method. The wide variations in the response to this method have limited
its commercial usefulness. A suitable explanation of the increase in vis-
cosity is lacking, although several have been postulated, 7.c., fat globule
clumping, increased protein hydration or both.

Recent work at Cornell permits the speculation that a substance ‘‘ag-
elutinin’’ is associated with the fat ¢lobule membrane, reversibly adsorbed,
and which possesses the property of promoting extensive fat globule elump-
ing as determined indirectly by cream line studies.

Tt has been demonstrated here in corroboration of the work of Sharp
et al., that this substance is adsorbed on solid fat globules, but is released
into the skimmilk when the fat is liquefied. 'With this in mind, experiments
were conducted to study the effect of this substance on the viscosity of raw
and pasteurized cream and their response to rebodying.

Mixed herd milk was divided into 2 lots. TLiot I was separated at cow
temperature immediately after milking, while Lot IT was first cooled to 40°
F. for 6 hours, rewarmed to 90° and then separated. Each lot of cream was
standardized with its corresponding skimmilk to 309 fat.

The viscosity of the raw, pasteurized and heat-treated cream from each
lot after 24 hours’ aging was determined. Tt is evident from our studies,
that cooling prior to separation produces the more viscous raw cream, but
pasteurization eliminates this difference. IFurther, the cream from uncooled
milk shows a greater response to rebodying. Tt would appear then that the
previous temperature history of the milk is important in determining the
response to rebodying.

Determinations were made of the viscosity of raw, pasteurized and heat-
treated cream aged for 24 hours obtained at separating temperatures of 70°,
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80°, 90°, 100°, 110°, 120° and 130° F'., and also the surface tension values
of raw skimmilk obtained at each temperature. Separating temperatures of
80° or 90° F. seem to be near the optimum insofar as response to rebodying
is concerned. While the surface tension of the skimmilk was found to in-
crease with the separating temperature, there is no evident relationship to
the optimum for rebodying.

Studies were made of the viscosity of raw, pasteurized and heat treated
cream prepared as follows : Cream A prepared from milk separated at 60° I
and standardized to 30% fat with skimmilk from milk separated at 130° F.
Cream B was prepared from milk separated at 130° F. and standardized to
30% fat using skimmilk from milk separated at 60° F. Cream A was then
rich in ““‘agelutinin’’ while Cream B was supposedly poor in this material.
The results substantiate the evidence presented above and lend support to
the belief that the substance or substances influencing the response to heat
treatment is not inactivated by pasteurizing temperatures, is intimately
associated with the fat globule membrane, is reversibly adsorbed being re-
leased into the skimmilk when the fat is liquefied.

Preliminary investigations using reconstituted and washed creams indi-
cate that lecithin may be an important constituent of the fat globule mem-
brane materials with respect to its response to rebodying. The addition of
lecithin to skimmilk reconstituted cream yields a product which behaves in
a somewhat similar manner to normal cream. However, while it must be
admitted that such a reconstructed cream is probably far from simulating a
normal cream, the results obtained further substantiate and lend support
to the belief that substances associated with the fat globule membrane, are
important in determining the response to rebodying. Considerably more
attention is likewise focused on the temperature history of the milk in view
of the fact that changes in the physical state of the fat influence the kind
and amount of adsorbe/material.

v S

M12. An Improved Micro-Kjeldahl Apparatus and Procedure for the

M o\e - - Analysis 6f Milk.~ M. C. Ruegs, T. R. FREEMAN, AND CHAs. N.
SHEPARDSON, A. & M. College of Texas.

\"/

This progress report concerns improved apparatus and methods devel-
oped in an investigation of composition of milk produced in Texas. It was
found that certain I{jeldahl technique could be modified to gain considerable
speed and accuracy in the analysis of milk.

The results indicate that the improved Micro-Ijeldahl method is readily
adaptable for the determination of milk protein, because (1) a .2 gram
sample of milk is used in each determination, (2) the use of buffered potas-
sium perchlorate gives a catalyst which effects digestion in 10 minutes, (3)
the distilling apparatus eliminates the need for transferring the digested
sample, as is necessary with other Micro-Kjeldahl stills, (4) distillation can
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be accomplished in three minutes, thus making a complete determination
possible within 20 minutes. Duplicate samples checked within .4 per cent
of the Official Gunning-Arnold method on milk and whey and recovered over
98 per cent of the nitrogen from urea and potassium ferrocyanide. Where
large numbers of samples are to be run it is possible to average a complete
determination every five minutes.

Preliminary studies conducted over a one year period showed the milk
in Texas to be low in lactose as compared to the average figures reported
elsewhere, while the ash is inclined to be higher.

Mi13. A‘/Progress Report on the Utilization of Apple Products, Especially
Apple Syrups and Juices, in Producing Soft-Curd Milk/" C. C.
reaasFLora axp C. 'W. HoLpaway, Virginia A;z‘riqltural Experiment

: ~ e . St '
tation. YN AN, 2efen s & \

There are several methods of lowering the curd tension of market milk
but none of these methods have made use of apple syrups or juices as a
means of modifying market milk for infant food. The use of apple powder
or vinegar (acetic acid) has been suggested for producing eertain results in
modifying milk for infant feeding, but no curd tension readings were made.

Concentrates of apple syrup, apple juice, apple syrup with increased
pectin and apple juice with increased pectin showed considerable reduction
in the curd tension of market milk. However, concentrates of apple juice
and apple juice with increased pectin produced the greatest influence on
curd tension.

Concentrate apple syrup in dilution of 100 ml. of syrup to 300 ml. of
market milk lowered the curd tension below § grams. Conecentrated apple
juice in dilutions (1-10) lowered the curd tension to 10 grams or below and
concentrated apple juice with increased pectin was almost as effective as the
concentrated apple juice. The concentrated apple syrup with increased
pectin showed a greater reduction than the concentrated apple syrup, but
not as great as with the concentrated apple juice.

The addition of pectin seems to be very effective in lowering .the curd
tension but the pH seems to be the mogt important factor. )

Y AL st o Py & B
M14. The Determination of Citric Acid in Milk'by the Pentabromoace-
tone Method. E. F. DEvsuer axp GeEQrce E. Hory, Bureau of
Dairy Industry, U. S. Departn‘lke’_l‘lrt _o‘f griculture.

A study of the various 1)1‘009(1111‘68’(;f the ﬁentabr(nnoacetone method has
been made and the conditions determined which will result in the greatest
percentage recovery of citri¢ acid,/in pure solution and in milk. The modifi-
cations of Lampitt and Rooke have been followed in general, except as fol-
lows: (a) After addition of excess permanganate the mixture was allowed
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to stand at ice-box temperatures for 16 to 18 hours before discharge of excess
permanganate with ferrous sulfate, (b) the precipitate was washed with 50
cc. of water of a temperature of 3° C., and (c¢) the drying was in a vacuum
desiccator at temperatures not over 20° C. With the modified procedure
the citric acid in pure solutions was determined with an error of approxi-
mately == 0.50 per cent.and in milks with an error of approximately == 1.00
per cent, of the theorqﬁcal values. Cars st w

M15. The Effect of Flash Forewarming upon the Heat Stability of
N\ i, Evaporated \Milk.” B. H. Wese axp R. W. BeLr, Bureau of Dairy
Tndustry; U. 8. Department of Agriculture.

Milk was ‘‘flash’’ forewarmed in a specially constructed tubular heater
by heating it in 3 seconds to temperatures up to 163° C. (325.4° F.), main-
taining the temperature for 15 seconds and cooling in 2 seconds. Fresh
milk generally coagulated during passage through the heater when the tem-
perature was between 160° C. and 163° C. The effect of flash forewarming
of milks at different temperatures up to 160° C. upon the heat stability of
their evaporated products was determined by sterilizing the concentrated
milks in cans at 115° C. until coagulation oceurred. The results were com-
pared with the heat stability values obtained by forewarming portions of
each milk to 95° C. in accordance with the accepted procedure used in the
evaporated milk industry.

Flash forewarming of skim milk at temperatures between 100° C. and
120° C. caused a large increase in the heat stability of its evaporated product
as the forewarming temperature was raised. An increase in forewarming
temperatures between 120° C. and 155° C. improved stability further.
Flash forewarming whole milk up to 120° C. did not improve the heat stabil-
ity of its evaporated, homogenized product over the 95° C. control. How-
ever, increases in the flash forewarming temperature of whole milk from
120° C. to 155° C. caused an abrupt increase in heat stability. The heat
stabilities of evaporated skim and whole milks flash forewarmed to their
optimum temperatures were increased from 2 to 6 times the stabilities of the
control samples forewarmed to 95° C. Among the practical applications
of these observations are the possibilities of decreasing the use of stabilizing
salts in the manufacture of evaporated milk and of increasing the amount of
milk solids Whlch may be included in a can of evapor}ated milk.

sy OCawv-  hAN
M16. Th¥ Influence of Homogemzlng Pressures on the “Dryness” of Ice
Cream when Drawn from the Freezer, J. H./ERB AND JOHN
‘WaurrwortH, Ohio State University.

Several series of regular ice cream mixes having the composition of 12
per cent fat, 11 per cent serum solids, 15 per cent sugar, and .25 per cent
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gelatin, were processed under varying conditions of homogenization using a
Manton-Gaulin two-stage homogenizer. Homogenization was carried out at
the pasteurizing temperature of 155° F.

In one series of mixes the pressures were varied from 1,000 pounds to
5,000 pounds single stage. In another series the pressures were the same
except that 500 pounds pressure was applied to the second stage. Other
trials were run in which the mix was sent through the homogenizer twice at
various pressures. The mixes were frozen using a Creamery Package 60
gallon per hour continuous freezer and a York batch freezer. At every
trial all mixes were drawn from the freezer at the same temperature, and
the apparent wetness or dryness was determined by observing the condition
of the ice cream as it emerged from the freezer and also by noting how the ice
cream resisted melting when exposed to room temperature for approximately
five minutes. The results indicate the following:

(1) The higher the pressure applied to the mix and the oftener it was
homogenized, the wetter the ice cream appeared when it was discharged
from a continuous freezer at a given temperature. The same difference was
noted in the batch freezer, but the differences were not as marked.

(2) The pressure of homogenization was found to have considerable
effect on the melting characteristics of ice cream. With mixes of normal
acidity and salt balance, the higher the pressure the smoother was the melt
down.

(3) Ice cream subjected to high pressures of homogenization or pro-
cessed at high pressures several times melted at a more rapid rate than
mixes processed at lower pressures.

(4) There was found to be a slight nnprovement in the Rody of the ice

cream proeessed at the higher px/sml'es
/

>
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M17. Monoglyceride—Gelati_p/és an Ice Cream Stabilizers” P. S. Lucas,
Michigan State College. —

Among the promising products perfected during recent years for hasten-
ing the incorporation and ease of incorporation of air in ice eream mix
during freezing is a homogeneous mixture of a monoglyceride and gelatin.
The use of monoglyceride in ice cream is patented. Conceivably, the addi-
tion of gelatin and a suitable monoglyceride as separate ingredients to the
mix might produce results similar to those produced by a prepared mixture.

In this study both were used: the former at the rate of 0.4 of 1 per cent;
and the latter at the rate of 0.3 per cent of gelatin of 275 Bloom grade, with
.06 per cent of monoglyceride. DBoth were checked against gelatin alone,
the equivalent amounts of each being caleulated from their Bloom test.
While emphasis was placed upon the body score of the ice creams, these
organoleptic methods were supplemented by microscopic examinations
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together with measurements of the ice crystals. Examinations were made
at day, week, and two-week intervals.

The gelatin-glyceride mixture reduced freezing time 16 per cent on the
average. The score of the product when fresh was increased on the average
by about one-third of a point. After one week’s storage, the score was
reduced to a quarter of a point, remaining at this figure for the two-weeks’
storage period. Flavor was affected in no case.

The product made with gelatin and with the gelatin monoglyceride pre-
pared mixture varied more however, than indicated by score alone, the body
of the ice cream made with the latter being much more compact and giving
the appearance of being heavier and in some cases somewhat richer. These
values were paralleled when monoglyceride was added to gelatin at the time
of pasteurization in the proportions mentioned. Considerable difficulty was
encountered, however, in this case due to the oxidation of the particular
glyceride used. This oxidized flavor was carried into the ice cream to such
a degree that the product was practically unsalable. This produet should
not be confused with the prepared mixture of gelatin and monoglyceride.

Miecroscopic studies showed smaller ice crystals when gelatin and mono-
glyceride mixture was used. Both products acted in a manner very similar
to egg y<.)1}»in increasing whippability of the mix. !
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M18. A Method for the Preparation of Acid (}ﬁgig_fpr Use in Ice Creame o s =

L. P. Teicaert, T. R. FREEMAN, W. S. ARBUCKLE; AND Cmas. N.
SuePARDSON, A. & M. College of Texas.

This investigation presents a simple and inexpensive method of concen-
trating skimmilk for satisfactory use as a source of serum solids in ice eream.

Dilute hydrochlorie acid was added to skimmilk to form an acid curd.
The curd thus formed when washed and drained contained from 29 to 32
per cent solids and could be stored in a frozen condition satisfactorily.

A rapid method of dissolving curd for use in ice cream mix is suggested.
This was accomplished by the addition of a basie salt, after which the curd
was added to the other ingredients of the mix at a temperature of 120 to 130
degrees Kahrenheit.

The dissolved curd gave most satisfactory results when the pH was ad-
justed at 6.5 to 7.2.

The adaptability of several neutralizers and the amounts of each neces-
sary to bring the dissolved curd within the desired pH range were studied.
Sodium carbonate and sodium bicarbonate proved to be most satisfactory.

A preliminary study indicates that acid casein may be used to supply
up to 40 per cent of the serum solids content of an average commercial mix.
In most cases the mixes showed excessively rapid whipping ability and a
high maximum overrun. In the finished ice cream a slight curd flavor was
observed in some cases, and the body was eriticized as being gummy.
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Results show, however, that the rate of whipping and maximum overrun
can be controlled by slightly decreasing the serum solids and gelatin content,
or by the addition of small amounts of calicum chloride. The gummy defect
was also largely eliminated by reducing the gelatin and serum solids content.

Sandiness was not encountered in any of the ice creams studied even
after prolonged holding at fluctuating temperatures.

The data indicate that acid casein prepared from skimmilk may be of
considerable value as an economical source of serum solids in ice cream and
offers a valuable method of )rﬁlizing‘ surplus skimmilk.

a2
M1o. The\/Temperature Method for Control of Whipping in Ice
Cream,” AvAN LEIGHTON, Bureau of Dairy Industry, U. S.:\Depart-
ment of Agriculture.

YLt T € N "

Experiments show that a maximum whip consistent with the existing
temperature is attained in the batch ice cream freezer shortly after the
refrigerant is turned off. It follows that, with the position of the tempera-
ture-overrun equilibrium line known for the given mix, the thermometer
may be used to indicate the proper point for turning off the refrigerant
and the proper time for drawing the mix. Such a method is practical only
if similar mixes exhibit uniform whipping properties from day to day. The
experiments show this to be the case.

The deposition of butterfat upon the blades of the freezer lowers by 5 to
10 per cent the overrun obtainable at a given temperature. Since butterfat
usually accumulates slowly upon the blades of a freezer, four or five batches
must be frozen before completely uniform results may be expected for the
succeeding runs. A drawing temperature of from 0.1° C. to 0.2° C. higher
is necessary to overcome overrun loss due to the accumulation of butterfat.

Uniform results have been obtained by applying the method to indentical
mixes whipped in a horizontal 20-quart brine-cooled freezer, a 20-quart hori-
zontal full-flood ammonia refrigerated freezer and in a 10-quart vertical
freon direct-expansion counter freezer. The time intervals necessary for
freezing varied markedly with the different freezers.

By following the procedure outlined in the paper the manufacturer can
be sure that he is drawing his mixes at the lowest possible temperature con- /
sistent with the desired overrun, also that his freezings are being carried out
in the shortest possible time.

A
M20. Motion Pictures as a Medium for the Study of Ice Cream,*
‘W. H. E. Remw, C. W. Decger, L. E. SmitH, K. R. MiNnerT, W. S.
ARBUCKLE, AND JoE EpMonDsoN, Missouri Agr. Expt. Station.

Studies have been made using motion picture photography as a means of

* Contribution from the Department of Dairy Husbandry, Missouri Agricultural
Experiment Station, Journal Series No. 736.
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showing in detail the effect of several factors upon the physical appearance,
resistance to medium high temperatures, and stabilizing properties of ice
cream of variable composition and manufacturing methods. This investiga-
tion includes the use of variable increments of sucrose and dextrose sugars
as influenced by a variation in the freezing procedure and acid standardiza-
tion of mixes to which are subsequently added pacterial cultures in different

olumes,/
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M21. Homogenization Index as Calculated from Measurements of Fat
Globule Size” ArTHUR W. FARrRALL, CHARLES C. WALTS, AND
RopneEYy L. HansoN, Creamery Package Manufacturinn Co. |

The comparison and evaluation of the 1esﬂ§’s “of homotreplzatlon \hawe
been expressed as a simple number called homorremzatlon 1index. This index
makes possible the determination quite accurately of even small differences
in homogenization.

A microscope is fitted with an eyepigee containing a measuring scale 100
microns square, which is divided into gixteen equal squares, and containing
a scale across the center which is divided into 2 micron divisions. The size
class, and number 0}' ’ﬂm fat g‘obules exceeding 2 microns in diameter are
determined in five random ﬁelds using the oil immersion lens. A chart was
constructed to simplify the recording of the data and calculations. The
homogenization index is equal to the number of fat globules of two microns X
in diameter which would have the same volume as the fat globules which \‘\
exceeded two microns in diameter. LS ISP > £ X Sl D

M22. The‘/Eﬂ’ects of the Direct Addition of Carotenefand Mixed To-
\ copherols on the Development of Oxidized Flavor in Milk. ;cooet ="
-~ . Epwm B. WiLiams Axp L. H. Burewarp, Ohio State University.

‘Cows in the University herd were selected which produced milk that
would develop an oxidized flavor ‘‘spontaneously.’”’ Part of the milk was
pasteurized in glass at 143° F. for 30 minutes and carotene was added .
directly to the milk both before and after pasteurization at the rate of 500,
1000, and 1500 units of vitamin A per quart. The remainder of the milk
was kept raw and carotene was also added to these samples at the same rate
as for the pasteurized samples. The source of carotene used was a com-
pound known as Provalac, manufactured by General Biochemicals Company.
In no case did the carotene show an inhibitory effect upon the development .
of the oxidized flavor. /

Experiments were conducted to determine the effect of mixed 7’5939_}9}176»1_'9}5
upon the development of oxidized flavor in ‘‘spontaneous’” milk. The milk
was pasteurized in glass at 143° F. for 30 minutes. An oil assaying 41.1
per cent of natural mixed tocopherols prepared by Distillation Produets,
Inc., was added to the milk after pasteurization by emulsifying it into a
small quantity of homogenized milk and adding the mixture to the ‘‘spon-
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taneous’ milk. A concentration of the tocopherol oil of 0.5 per cent of
the fat content of the milk was effective in prohibiting the development of
the flavor defect for at least 96 hours and in the majority of cases for 144
hours.

A few experiments have been conducted to determine the effect of the
tocopherol concentrate upon the development of metal-induced oxidized
flavor. Copper was added after pasteurization in the amount of 2 p.p.m.
to milk pasteurized in glass at 143 F. for 30 minutes. The tocopherol oil
in the concentration of 0.5 per cent of the fat content of the milk inhibited
the development of the oxidized flavor up to 72 hours and markedly reduced
the intensity of the defect at 96 hours. In one experiment, the tocopherol
concentrate completely prevented the development of the oxidized flavor for
144 hours in raw milk contaminated with 2 p.p.m. copper and the pasteur-
ized samples containing the oil had only a trace of oxidized flavor at 120
hours while the control samples had an intensity of 4 plus.

Since the tocopherol concentrate was found to inhibit the development
of oxidized flavor, a study was made to determine what effect it had upon
the vitamin C content of the milk. The vitamin C content was determined
according to the titration method outlined by Sharp. It was found that the
addition of the tocopherol oil in the concentration of 0.5 per cent of the fat
content of the milk hastened the destruction of the vitamin C in the milk to
a marked degree. On the other hand, the addition of carotene at the rate
of 1500 units of vitamin A per quart seems to have a very slieht protective
action towards the vitamin C, although the results are not conclusive.

/

M23. The Influence of Treated Fibre Milk Containers on the Incidence
of Copper-Induced and Sunshine Oxidized Flavors of Milk.
C. L. Roapiiouse AND J. L. Hexperson, University of California.

Manufacturers of fibre milk containers are interested in securing paper
stock that will exclude sunlight from milk, and if possible, prevent or delay
the development of copper-induced oxidized flavor of milk. Fibre cartons,
and strips cut from cartons, were especially treated for use in these experi-
ments.! - e .

The containers were treated by two methods: 1. Avenex was added to
the paper stock before paraffining to attempt to delay the development of
oxidized flavor of milk to be placed in them, and 2. Paper stock was impreg-
nated with titaninm dioxide in order to increase its opacity and exclnde light
rays that might influence the flavor of the milk. The paper strips were
prepared by treating the paper stock before pavaffining with Avenex, with
the n-butyl ester of tyrosine or with cocoa shell flour.

Three types of milk were tested: Holstein, Jersey, and a mixture of the

1 Fibre containers and strips were prepared by the American Can Company in their
plants and laboratories.
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two breeds. The milks were pasteurized in stainless steel equipment. In
certain experiments 0.25 p.p.m. cuprie ion (as copper sulphate) was added
when the pasteurizing temperature (143° F.) was reached. After pasteur-
ization fibre containers were filled and the milk flavored daily for three days
as unknowns. The fibre strips were tested by being submereged in milk held
in half-pint bottles. These samples likewise were scored for flavor daily for
three days.

‘When the influence of sunlight was being studied, the containers were
exposed for 30 minutes to the direct rays of the sun during the middle of
the day. The milks were tested for ascorbic acid daily for three days after
treatment.

Results: 1. Samples that were uncontaminated with copper.

The rate of ascorbic acid destruction in milk exposed to sunlight for 30
minutes in treated and untreated containers indicate no significant differ-
ences in the amount of sunlight excluded. In all samples the rate of dis-
appearance of ascorbic acid was slightly greater than in duplicates kept in
the dark. In general the milk flavor was only slightly impaired by the 30
minute exposure period.

2. Samples that were contaminated with copper.

None of the treated containers or strips prevented the development of
oxidized flavor. The oxidized flavor was more pronounced when the sam-
ples were exposed to sunlight for 30 minutes. .

M24. Anﬁ:‘,lectric Laboratory Pasteurizer. H. B. HENDErsoN, THoS. B.
Harrison, C. E. Wyuig, axnp H. ‘A. Arxorp, University of Ten- \
nessee. TN \ _— i Gl PO L 2 L i

A pasteurizer was-buitt-omr-the-styte-ofthe Gomtiercial spray type vats.
It has six separate compartments or vats making it possible to pasteurize
as many as six, two-quart samples of milk at the same time under exactly
the same conditions. The milk is heated by a film of hot water flowing
down the sides of the vats. This water is electrically heated in a compart-
ment at the bottom of the pasteurizer, and is circulated by a centrifugal
pump through specially perforated pipes so arranged as to direct a spray
of water against the sides of the vats. The water runs back to the bottom
of the pasteurizer where it is reheated and again circulated through the
system. The temperature of both the water and the milk is thermostatically
controjy/ The pasteurizer is of stainless steel c-onsn;uc/tipn throughout.

L . 6 ;_\__
M25. Observations Regarding the QCturrence of Oxidized Flavor in
Milk from Individual Cows/ H. B. HexpErsoN, W. W. OVERCAST,

AND C. E. Wywuig, University of Tennessee.

During the past two years considerable data have been collected at the
Tennessee Station regarding the development of oxidized flavor in milk from

(.:"‘f' Waoh



542 JOURNAL OF DAIRY SCIENCE

individual cows as related to feeds, lactation, season, age, level of feeding,
and production.

From the data collected it would appear that a high level of feeding
may tend to increase the susceptibility of the milk to develop oxidized flavor.
This was observed during the summer months, when the cows were on pas-
ture, as well as during the winter months. These data would indicate that
lactation, season, age, and feeds may have variable effects on the develop-
ment of oxidized flavor in milk. Since the milk production follows the
general trend of the feeding level it would appear that cows during high
production periods may produce milk more susceptible to the development
of oxidized flavor, than during periods of lower production.

%w PR — -
M26. A Small Electric Holder Type Pasteurizer® C. W. ENGLAND,
ArraUR P. WIEDEMER, AND GEORGE J. BURKITARDT, Maryland Agri-
cultural Experiment Station.

asak =

The enactment of ordinances prohibiting the sale of raw milk to the con-
suming public has created a demand in rural communities for a small pas-
teurizer. This pasteurizer studied consists of a rectangular synthetic
rubber-lined steel vat of 12 gallons capacity with an agitator of non-con-
ducting material and electrically heated with a carbon electrode in each end.
The resistance of milk to the flow of an alternating current between the
electrodes provides heat for pasteurization.

To compare the efficiency and adaptability of the electric pasteurizer,
various lots of milk were pasteurized in a 200-gallon, spray-type holder
pasteurizer and in the electric pasteurizer, and results of tests on each com-
pared. Tests made on each lot of milk included: flavor score, creaming
ability, total bacteria count, coliform count, per cent butterfat, per cent
titratable acidity, pH and curd tension. The results of these tests indicate
that the process used in the electric pasteurizer is essentially a heating proe-
ess and that when like temperatures and holding periods are used, the results
of the electric and spray-tvpe holder methods compare favorably.

Tests have also been made to determine the practicability of pasteurizing
uncooled milk. The results of these tests show that pasteurization of un-
cooled milk immediately after milking compares favorably with milk cooled
prior to pasteurization.

The time required for heating small batches is somewhat greater and
the efficiency is somewhat lower than for large batches. Approximately
0.24 kwhr. is required during the holding period regardless of the size of
the batch. Using current at 2 cents per kwhr., the total current cost of
pasteurizing a 12-gallon batch would range from 3.96 cents with a starting
temperature of 90° I'. to 7.32 cents with a starting temperature of 38° F.

* Paper No. 537-A in the Scientific Journal Series of the Maryland Agricultural
Experiment Station.
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M27'./Some Factors Influencing the Quality of Cream Cheese.” B. M. :

ZAKARIASEN AND W. B. Comes, University of Minnesota.

The following standard manufacturing procedure served as a foundation
from which other manufacturing procedures were developed in an attempt
to improve the firmness, texture, shrinkage, keeping quality and flavor of
cream cheese:

Cream was standardized at 16 per cent butterfat, heated to 150 degrees
F., run through a single stage homogenizer at 1500 pounds pressure and
then cooled to 70 degrees F. Forty-hundredths per cent of active starter
was added and the eream held at 70 degrees F. until a titratable acidity of
.70 to .75 per cent was developed. The clotted cream was agitated while
being heated to 120 degrees F'., held for 30 minutes and then an equal quan-
tity of cold water was added after which it was cooled to 65 degrees F. The
clotted cream was then poured into muslin bags and pressed to one-half the
weight of the original cream while being held at room temperature. The
drained curd was then placed in a steam jacketed kettle and both salt and
gelatin added at the rate of .75 per cent. It was then heated to 150 degrees
F., homogenized at 3000 pounds pressure and allowed to flow into the con-
tainers.

Some of the factors that were studied are as follows:

A. Variations in treatment of the cream.

1. Varied the heating temperatures from 150 to 175 degrees F.,
homogenization temperatures from 150 to 175 degrees F. and
pressures from 1500 to 3000 pounds.

2. Varied the titratable acidity in the ripened cream .65, .85, .90 and
1.0 per cent.

3. Varied the temperature at which the ripened cream was cooked 120,
140 and 160 degrees F.

4. Added water before cooking ripened eream.

Eliminated the practice of adding water to the ripened cream.

6. Eliminated the practice of homogenizing the cream after pas-
teurization and before the addition of the starter.

B. Variations in the treatment of the cheese.

1. Varied the temperatures from 150 to 175 degrees F., homogeniza-
tion temperatures from 130 to 175 degrees F. and pressures from
1500 to 4000 pounds.

The greatest improvement in the quality of the cream cheese was shown
when the cream and the cheese were homogenized at relatively high tem-
peratures and pressures, namely, 175 degrees F. and 4000 pounds pressure.

Homogenization of the cream for cream cheese reduced fat losses and
prevented the oiling off of the butterfat during the heating of the cream
cheese previous to homogenization.

A fine mild flavor was secured in the eream cheese when the cream was
ripened to about .70 to .80 per cent titratable acidity.

&
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No practical improvement was noted in the quality of the cream cheese
when the ripened cream was heated above 120 degrees F., when the water
was added to the ripened cream before heating instead of after or when the

addition of the water to the ripened cream was entirely eliminated.
[ e N \

M28. A Short Method of Making a Soft CheeseSimilar t6-Cream Cheese.

E. L. RercaarT AND L. K. CROWE, University of Nebraska.

Cream cheese as made commercially today, usually contains from 30 per
cent to 40 per cent fat and from 40 per cent to 50 per cent total solids. It
is made by coagulating milk and cream mixtures, through the development
of acidity, by means of starters, with or without the addition of rennet,
heating and draining the curd, pressing to expel additional moisture, and
packing, hot or cold, in a final container. This process usually requires
from 48 to 72 hours, considerable equipment and space, and produces a
finished product which in many cases is quite perishable.

A soft cheese of similar composition, of equally good flavor and texture
characteristics and of superior keeping quality can be made by the follow-
ing short-time method. Cream, cottage cheese curd, and salt, are used in
such proportions as to give the desired fat and total solids content. This
mixture is heated to 180° F., homogenized, and packaged directly from the
homogenizer in the desired final package, and allowed to cool at a tempera-
ture of 35° to 40° F.

In these experiments, 150 batches of cheese were made from mixtures
consisting of sweet and sour cream, cottage cheese curd, condensed skimmilk,
and superheated condensed skimmilk, in such combinations as to vary the
composition and to note the effect of these variations on the flavor and body
of the finished product. Titratable acidities, pH values, and temperatures
and pressures of homogenization were also varied to note the effect of these
variations on the finished produect.

It was found that mixtures of ripened cream (65 per cent fat, and .4 per
cent—45 per cent titratable acidity), cottage cheese curd, and salt, standard-
ized so that the finished cheese would contain 30 per cent-32 per cent fat
and 43 per cent—46 per cent total solids, and a pH of 4.5-4.7, heated to 180°
F. and homogenized at 2500 1b. pressure, gave a finished product that had
the most desirable flavor, body and texture characteristics, as well as the
best keeping quality and compared favorably with similar products found
on the market at the present time. L

M29. A Survey of Commercial Cottage Cheese; MirToxN J. Forer, E. O.
ANpERSON, AND L. R. DGwp, University of Connecticut.

A survey was made of open-market and plant samples of cottage cheese.
The microbiological analysis consisted of determining the relative numbers
of bacteria, molds and yeasts per gram of cheese and the presence of mem-
bers of the coliform group. The cheese was analyzed for flavor, texture,
fat, salt and moisture.

SR W
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The microbiological analysis showed the numbers of bacteria to vary
widely. The most common spoilage organisms found were yeasts varying
in numbers from 0 to 24,000,000 per gram of cheese. The flavor analysis
showed that 81 per cent of the total number of samples were yeasty, 22 per
cent sour and 20 per cent bitter. Only about 10 per cent of the samples
were not criticized for flavor. The fat, salt and moisture content of the
cottage cheese examined varied from 0.88 per cent to 10.8 per cent; from
0.06 per cent to 1.0 per cent and from 67 per cent to 84.5 per cent, respec-
tively. .
The survey indicates a need for a more complete study of the yeast and \
mold flora, vsiith respect to the /establishment of standards for cottage ‘pheese. ek \

X .t <y Py .
M30. Thé/ Relationship of Acidity to the Quality of American Cheddar—-- )

Cheese.” H. L. WiLson, S. A. Haur, anp H. R. LocuRY, Bureau
of Dairy Industry, U. S. Department of Agriculture.

Laboratory investigations show that in making Cheddar cheese/from raw
milk of inferior quality a relatively high acid development is advisable, but
if the milk is of good quality or is pasteurized the acidity at milling should
not exceed pH 5.40 and the rate of development should be slow. In apply-
ing this to factory practice 183 vats of cheese were made in 2 average small
factories. The milk was graded on the methylene blue test, pasteurized,
the acidity at milling held to pH 5.40-5.55 with a making time of 4% hours.
Duplicate samples were stored 6 months at 34° and 50 or 60° F. and graded.

Of the cheese made in factory number 1, 53.9 per cent of the cheese
stored at 34° F. and 7.8 per cent of the cheese stored at 60° F. scored 92 or
better. In factory number 2, all cheese stored at 34 and at 50° F. scored
92 or better.

The cheeses from factory No. 2 were remarkably uniform, and samples
at 50° F. were scored, on account of more flavor, an average of } point
higher than those at 34°.

These experiments show that milk of good quality, pasteurized and made
with proper control of acid development, will cure satisfactorily and develop
a fine flavor at 50° F.

T ey © 5 XU \

M31. Keeping Quality of Butter Stored at Low Temperature for Six
Years:” B. J. Scaem, E. S. Gurarig, Axp C. N. STArk, Cornell
University.

Previously we have reported on the effect of certain factors upon the
keeping quality of butter, when the butter was held at a temperature which
would permit the growth of bacteria present. We have also reported on the
growth of certain fat-splitting and casein-digesting bacteria present in but-
ter in sufficiently large numbers to be responsible for the observed deteriora-
tion of the butter. Attention has been called to the possible significance
of the presence of even small numbers of certain protein-digesting bacteria,
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because of their ability to grow in butter, and the value of milk agar for
detecting these bacteria in fresh butter has been stressed. Knowledge of
the physiology of these proteolytic bacteria and also practical experience in
buttermaking indicate that recontamination of pasteurized cream is usually
the source of these bacteria.

Samples of these same batches of butters (96 in number) have been held
at —10° F. for six years. Since bacteria are unable to grow at this tem-
perature, it has been possible to observe the effect of (1) temperatures of
pasteurization of cream, (2) salt, (3) acidity, and (4) salt and acidity
upon the keeping quality of butter. The results of this study show the
individual and combined effect of these factors on butter quality. Pas-
teurization at 165° F. for 30 minutes destroyed the harmful natural enzymes
in cream; 145° F. for 30 minutes did not. The presence of salt definitely
lowered the quality of the butter; butter made from acid cream was of
poorer quality than sweet cream salted butter; the presence of both salt and
acid produced butter of still lower quality. The average scores for butter,
made from cream pasteurized at 165° F. for 30 minutes, and held at —10°
F. for six years were: sweet cream butter 92.3; sweet cream butter salted
90.8; sour cream butter 87.5; sour cream butter salted 85.4.

o

M32. “Mold Mycelia in Cream.* E. R. GaArrison AND J. H. GHOLSON.

This investigation was made to study the influence of farm methods on
the amount of mold mycelia in cream. Beginning in October, 1940, samples
of cream were obtained once every three weeks at each of the four cream
stations in Columbia. The name of the producer, weight of cream, per cent
butterfat, flavor, cream grade, temperature of the cream and days since the
last delivery were obtained from the cream station operator. Samples of
cream were obtained altogether from 310 producers. Questionnaires on
farm methods of handling cream were filled out by personal interviews with
80 producers. The sources of mold on the farm were studied by examining
the utensils by the agar disec and cotton swab methods and by plating feeds
and other materials on acidified potato dextrose agar.

The cream samples were placed in ice water when collected and later
taken to the laboratory where the following determinations were made:
titratable acidity, formol titration, modified Wildman MBB (methylene
blue-borax) test and the plate count for mold on acidified potato dextrose
agar. A microscopic examination was made of each sample that had a low
mold count and a doubtful or excessive MBB rating.

The grade of 655 cream samples as given by the cream station buyer and
the MBB ratings were proportioned as follows: Grade No. 1, Good 44.0 per
cent, Fair 21.0 per cent, Doubtful 7.0 per cent, Excessive 4.0 per cent.
Grade No. 2, Good 2.3 per cent, Fair 3.5 per cent, Doubtful 2.2 per cent,

* Contribution from the Department of Dairy Husbandry, Missouri Agricultural
Experiment Station, Journal Series No. 741.
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Excessive 1.1 per cent. Grade No. 2 (test) consisting of cream with a but-
terfat test of less than 25 per cent and not Grade No. 2 because of other
defects had MBB ratings of Good 6.6 per cent, Fair 6.3 per cent, Doubtful
1.5 per cent, Excessive 1.1 per cent.

The index of correlation between the titratable acidities and MBB rat-
ings was found to be +.822 with the standard error of estimate being .124
per cent. This correlation is very significant and indicates that in cream
with high acid it is very probable that considerable mold is present.

The index of correlation between the MBB ratings and the logarithms of
the mold plate count was found to be +.6813 with the standard error of
estimate being 1.1640. While this correlation is significant it indicates that
there are probably other factors besides the amount of mold mycelia in the
cream that affects the MBB rating. The microscopic examination of those
samples with a doubtful or excessive MBB rating and a low mold count
showed the presence of many body cells which may have been due to either
infec& udders or cows in late lactation. ; wk /

M33. Effect of Udder Infection and Late Lactation on the Methylene
Blue-Borax Test for Mold Mycelia in Cream.* E. R. GARRISON
AND J. H. GHOLSON. C e =

It is generally assumed that the amount of sedlmen’_c_(obtalned by the MBB
(methylene blue-borax) test is proportional 1o the amount of mold mycelia
in the cream. However, occasional samples of cream that give a fair, doubt-
ful or excessive sediment test according to the American Butter Institute
mold standard contain very few mold by the plate count on acidified potato
dextrose agar. A microscopic examination of the sediment obtained from
the MBB test on these cream samples usually shows the presence of many
body cells but few or no mold myecelia. This indicated that udder infection
or late lactation might be factors that affect the MBB test on producers’
cream.

In order to obtain information on this problem the milk from 72 indi-
vidual cows in the University Herd was studied. The pH, per cent chlorides,
and number of body cells in the fresh milk was determined. The milk was
then held at 35°-40° F. for 24 hours then the cream was siphoned off and
the MBB test performed on the cream and the skimmilk. The sediment
test on the cream from 34 cows was rated as good, 20 as fair, 11 as doubtful,
and 7 as excessive. The skimmilk gave very little or no sediment by this
test even when the sediment test on the cream from the same sample was
doubtful or excessive. The cream-mold reagent mixture from many samples
was thick and slimy and difficult to filter. A microscopic examination of
the sediment usually showed the presence of many body cells but no mold
mycelia. There was a general, but not a close correlation, between the num-

* Contribution from the Department of Dairy Husbandry, Missouri Agricultural
Experiment Station, Journal Series No. 741.
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ber of body cells in the milk and the amount of sediment from the MBB test
on the cream. Centrifugally separated cream always gave a good MBB
test even when the test on the gravity cream from the same milk sample was
doubtful or excessive. This was probably due to the removal of many of the
body cells and much of the mucous protein during centrifugal separation of
the milk.

‘When the MBB test was applied to the gravity separated cream from the
milk from individual quarters of the udder the amount of sediment varied
with the different quarters and was correlated with the severity of infection.
Many of the ecream samples that gave a positive MBB test were from cows in
advanced lactation with no udder infection. There was no variation in the
MBB test with the individual quarters of these cows and the test became
negative after the cows again freshened. e i om K3
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M34. The Effect of Various Factors on Mold Mycelia in Cream and
Butter.*” W. H. E. REm, Jor EpmoxpsoN, AND W. S. ARBUCKLE.

This investigation is concerned with various factors affecting mold
mycelia development in cream and butter. Among these factors are the

effect of time, variable temperature, stirred and non-stirred samples, variable
butterfat percentages, layered and non-layered samples, and covered and

non-covered samples. B NN - N . Y Lo aheN

Mold mycelia tests were made of the cream by the application of the
methylene blue borax (MBB) test which is a modification of the Wildman
method. The MBB and the microscopic count were used in the butter
analysis. The cream and butter samples were also analyzed for acidity, pH
and organoleptic factors.

The data show that temperature is an important factor in the growth
of mold myecelia in cream ; it multiplies rapidly at the higher temperatures.
This particular mold tolerates high acid. There is also a direct correlation
of the time factor with the development of mold mycelia. The development
of acidity, as the storage time was prolonged, may also have favored mold
egrowth.

In a comparison of the stirred and non-stirred samples of eream the mold
egrowth was more apparent in the stirred samples. This may be explained
by the fact that this mold required air for development and grows only on
the surface. In the resultant butter the non-stirred samples had a higher
count because in the stirred samples the mycelia were broken up to such an
extent that they could not be counted as positive fields.

Studies on covered and non-covered, layered and non-layered and vari-
able butterfat series are in progress and the data are not sufficiently complete
for coneclusion.

* Contribution from the Department of Dairy Husbandry, Missouri Agrieultural
Experiment Station, Journal Series No. 735.
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America’s Most
Popular

(Solderless)

MILK CANS

S

IOOK where you will . . . search the market everywhere . . . check

up, test and compare, and you won’t find any other milk cans with
all the features of SOLAR-SOLDERLESS CANS.

The inside is one continuous, unbroken surface . .. smooth to the touch
and lustrous to the eye. The corners are rounded. Rough places have
been leveled out.

Pure Straits Tin is thoroughly “soaked” into the tiny pores of the steel
—for extra protection. By our process of tinning, corrosion is reduced
to an unusual degree.

Dent-resisting Steel is used to withstand bumps, jolts and hard use.
Workmanship measures up to the highest standards. Inspections are
rigid.

When the Solar-Solderless cans are used, the production of tastier,
sweeter and more palatable products is stimulated. In every detail,
Solar-Solderless cans are made for people who want the best their dol-
lars will buy, but who want money-saving results, too.

Send for interesting folder.

SOLAR-STURGES MFG. CO.

Melrose Park, Illinois.

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

TRADE, MARK

with

EROL

REG. U. S. PAT. OFF.
Self-Defrosting - Non-Mechanical

ICE CREAM DIPPER

@ Roldip* is a new word in the lexicon of ice
cream retailing. It means the profitable, easy
and popular Zeroll way to dip ice cream. Every
day thousands of retailers Roldip* more profit
into the cash register than ever before in spite
of rising, uncontrollable operating costs, because
the Zeroll dipper speeds the task of dipping, makes
it easy, effortless, automatically measures the
portion and avoids “shrinkage” and compression
losses.

The Zeroll self-defrosting, non-mechanical ice
cream dipper is a beautiful, strong, one-piece cast-
ing of sanitary metal. It rolls up the portion
—no packing in the bowl of the dipper. The
bigger serving is easily kept within profitable cost
limits. No water defrosting of the Zeroll is re-
quired. It releases the portion instantly when
touched to dish or glass.

Available in all standard sizes. All wholesalers
have stocks. Universally used by leading retail-
ers everywhere. Priced at $2.25 each, f.o.b. To-
ledo. More complete data will be sent promptly
on request. The Zeroll Company, Dept. A, 2410
Robinwood Avenue, Toledo, Ohio.

@ The Zeroll dipper serves
the ice cream just as it was
made without changing
structure of the product or
contaminating its purity.

Your advertisement is being read in every State and in 25 Foreign Countries
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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-O-
LAC FLAKES “40”
produce 40 quarts of
starter on a single prop-
agation. Single bottles

$3.00.

TRa ¢ Main REG
e STANDARD CULTUR
1% FERMENYED MILK PRD
~ER S e

Qur cultures are
safely shipped to
all parts of the
world. Money back
guarantee. Send
for our free culture
manual.

1S/,
N\ (3
- %

DALARE

DAIRY LABORATORIES

Dept. J-61, Phila., Pa.

BRANCHES

New York Baltimore

‘Washington
See our catalog in Dairy Industries Catalog.

Announcing

PROVALAC

A Carotene, Pro-Vitamin A
Product for Enriching
Ice Cream

Provalac supplies the thoroughly
palatable, fruit and vegetable form
of vitamin A activity. It is avail-
able at nominal cost—no royalties
or license fees to pay. No extra
equipment to buy.

It makes possible a definite mini-
mum vitamin A content the year
‘round.

You are invited to write for further
details and samples of Provalac for
test purposes.

General Biochemicals, Incorporated
35 Laboratory Park Chagrin Falls, Ohio

Spencer . . .

Stereoscopic Microscopes
for dairies . . .

In close co-operation with scientists of long
experience Spencer has developed a group of
Stereoscopic Microscopes.

The result is an instrument which represents
an important advance, optically and mechani-
cally.

Notable among the superiorities are an im-
proved stereoscopic vision, an uncommonly bril-
liant resolution and a large object field. Me-
chanically, betterments have been effected in
rigidity and weight, in the dust-proof revolv-
ing objective holder and in the longer range of
focusing adjustment.

A wide range of magnifications—from 6.3X
to 144X—is available. Seven different powers
in paired objectives and four different powers
in paired eyepieces provide a total of twenty-
eight magnifications.

A booklet describing the complete Spencer
line of Stereoscopic Microscopes is available.
Address Dept. T28 for a copy.

Spencer Lens Company

BUFFALO, NEW YORK

% Scientific Instrument Division of
AMERICAN OPTICAL COMPANY

Sales Offices: New York, Chicago, San Francisco, Washington, Boston, Los Angeles,
allas, Columbus, St. Louis, Philadelphia, Atlanta

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



JOURNAL OF DAIRY SCIENCE

DIVERSEY
DAIRY DATA

Published by THE DIVERSEY CORPORATION
53 W. Jackson Blvd., Chicago, Ill.

New Diversey Dis-
covery Solves Complex

Milkstone Problem for
Dairy Plants

Cuts Cost of Cleaning Heat Exchange
Unit One-Third; Does Far Better Job

How a Diversey D-Man successfully cleaned a plate
type heat exchange unit handling 70,000 lbs. of milk daily
and cut former cleaning costs one-third is a tribute to the
efficiency of a new milkstone remover recently developed in
the Diversey Research Laboratory.

Within the past few years this
new type of pasteurizing equip-
ment has become increasingly
popular . . . and with it have
come new cleaning problems.
During the time that the milk is
heated and cooled, a tremendous
volume passes over a compara-
tively small area of equipment.
Furthermore, this short-time pas-
teurization requires the applica-
tion of higher temperatures than
asual (160-165°F.). Because of
these two factors, milkstone prob-
lems have been created which,
until but a few months ago, re-
mained an unanswered challenge
to the ingenuity of all cleaner
manufacturers.

Diversey Chemists Tackle Problem

Diversey chemists tackled the problem by first analyzing
the type of milkstone produced under these radically differ-
ent conditions. They found that two basically different
types of material were present in the contamination and
formed in such a way that even the complete removal of
one component would not permit satisfactory removal of
the other by brushing.

With this knowledge, however, Diversey chemists developed
a new product (Diversey Dilac) which partially dissolved
the milkstone and so decomposed it that subsequent treat-
ment with a second Diversey product, followed by a slight
brushing, successfully completed the job. This new Di-
versey Combination Method gave results heretofore unob-
tainable with any product, or, for that matter, any combi-
nation of products. Today, it is possible to keep plate-
type units, even when used for handling vast quantities of
milk in short-time pasteurization, in perfect sanitary con-
dition with a minimum of time, labor and material.

NOW

Your Enemy!

MOLD MYCELIA!

LET MODERN SCIENCE
PROTECT YOU!
A Complete Parsons Official Mold Mycelia
Test Kit with Highest Grade Equipment,
and enough Chemicals and Supplies with
simple “Can’t-Gro-Wrong’’ directions to make
1,000 Mold Tests . . . $10.00

2,000 Tests, $14.50; more Tests,
lower cost each.
F. 0. B. CHICAGO

EVERYTHING YOU NEED FOR MOLD
MYCELIA AND SEDIMENT TESTING

Ezxclusive distributors for

“E-Z-LOCK” Mold Mycelia and Sediment
Test Cards

SEDIMENT TESTING SUPPLY CO.

K-20 E. JACKSON BLVD.,,
CHICAGO, ILL.

Dairy Preparations

Cheese Rennet and Color
Annatto Butter Color
Certified Butter Color

Ice Cream Color
Lactic Ferment Culture
Bulgarian Culture

«llew
Cheese Bandages, Circles

Press Cloths
Odorless Dairy Fly Spray
Testing Solutions
Rennet Tests

Chr. Hansen’s Laboratory, Inc.

Milwaukee, Wisconsin

Your advertisement is being read in every State and in 25 Foreign Countries
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Priorities
Are in EffeCf.,

Stainless steel, the basic material for the
manufacture of machinery and equipment for
the dairy industries, has been placed under a
priorities system. Aluminum also is subject to
priorities. Quite possibly in a short time other
raw materials will be similarly affected.

DISA member companies are making every
effort fo cooperate in the nation's defense pro-
gram. At the same time they are doing all in
their power to maintain their usual standards of
service in order that your organization may not .
be inconvenienced.

Will you, too, cooperate!

DAIRY INDUSTRIES

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