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NATy R TAKES THE

ALL plant hfe takes nitrogen, carbon,
oxygen and other chemicals from the
- limited area within reach . . . combining
these things, with the help of chlorophyll
and enzymes, heat and light, into the food
and housing and engineering projects vital
to the plant’s development and preserva-
tion.

Man has called this agricultural synthesis
“natural,” without bothering to be very
exact about its real nature.

Man, also, takes the very same elements—
combining them, with every technique he
can discover, into the wide variety of food
and housing and engineering projects vital
to his own welfare. But man is not limited
by his immediate surroundings and can go
much further afield than plant life in adapt-
ing these things for his highly specialized
needs.

Just as, for instance, Vanilla fragrans (the
vanilla vine) can synthesize vanillin as its
most , characteristic chemical compound,

“S Nn out Of “syntbesl_
S

man has found that he can convert many
things into the identical vanillin compound.
In this way, he solves certain of his techni-
cal flavoring problems, and helps to make
this fragrance available to millions of his
fellows. It is taken out of the luxury class
by man’s own ingenuity.

This, too, is synthesis, but it is called
“unnatural” or “artificial” by some, be-
cause they seem to believe that man, and
the work of his hands, is not a basic part of
the world in which he lives.

Perhaps this sort of thinking, or the lack of
it, is a contributing cause to the troubles of
the world in which we live. Perhaps we do
not truly understand that man (and every-
thing he produces) is an integral part of the
Master Plan of the universe.

Could be!

Syt
“ gmerica's Flavorite

Mixevan —  wanilla producis

and other powedere

DAVID MICHAEL & Co.
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3743-63 D St., Philadelphia 24, Pa.

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



6

JOURNAL OF DAIRY SCIENCE

FOR BETTER FARM INCOMES
and BETTER FARM LIVING

New De Laval Magnetic
Speedway Milker
De Laval engineered for

still better, faster, cleaner
De Laval milking. New
stainless steel unit . . . new

Pulso-Pump with metered
lubrication . . and many
other new features.

New De Laval
Sterling Milker
Another new postwar De
Laval Milker for still better
milking performance. New
from stainless steel units to
vacuum pump. Compare
it with other pneumatic

pulsator type milkers!

New De Laval
Portable Milker

The new De Laval Milker
of many profitable uses!
Streamlined and handy —
single or double De Laval
Sterling units. Can be
converted to pipe line milker
when and if desired. Try it.

De Laval
Junior Separators

Ideal for the smaller herd
owner. Provide De Laval
clean skimming and easy
cleaning at lowest cost.
Produce highest quality but-
terfat. Hand or motor
drive. Four sizes.

New De Laval World’s
Standard Series
Separators
The cleanest skimming,
easiest-to-clean separators
ever built. Every part milk
touches is stainless steel—
bowls, supply cans and cov-
ers with open discharge type
spouts. Hand or motor

drive. Three sizes.

New De Laval
Speedway Water Heater
De Laval engineered for the
dairyman. Supplies 12 full
gallons of 185° water safely,
dependably and at low cost.
A “must” for proper sterili-
zation. Inner tank of heavy
copper; excessive mineral
deposits cannot form; pours
“‘pailful in a flash.”

See Your De Laval Dealer First

Ve

THE DE LAVAL SEPARATOR COMPANY

NEW YORK &
145 BROADWAY

CHICAGO ¢
427 RANDOLPH ST,

SAN FRANCISCO 19
61 BEALE ST

New De Laval Speedway ¥ood Freezers

For better food preservation and better farm living. Beau-
tiful in appearance—dy)endable and economical in opera-

tion. Two sizes—161, cu.

ft. (illustrated) and 35 cu.
ft. Great new products with
a famous old name you know
well!

New De Laval
Speedway Milking Truck
Complete with strip cup and
four pails for hot water,
clean udder towels, chlorine
solution and used towels for
most effective use of fast
milking routine.

New De Laval Speedway
Vacuum Can Hoist
Takes the work out of load-
ing and unloading the milk
cooler. Operates on 15
inches of vacuum supplied

by milker pump.

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



JOURNAL OF DAIRY SCIENCE

DAIRY SCIENTISTS

YOU ARE CORDIALLY INVITED

To attend the

ANNUAL MEETING

of
THE AMERICAN JERSEY CATTLE CLUB

The Time: 10 A.M. Wednesday, June Fourth
The Place: The Neil House, Columbus, Ohio

Join with us in making this meeting a
milestone of progress in the
Dairy Industry.

Jerseys * F* %

Leaders in a Great Industry .
Cradled in Genetically Sound Breed-Improvement Programs
Nurtured by the Loving Hands of Her Owners

Ve American Jensey Cattle Qlub

COLUMBUS (15), OHIO

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



8 JOURNAL OF DAIRY SCIENCE

Tubular Heat Exchanger

® A compact, efficient tubular heater for
liquid dairy products.

® Widelyused in manyapplicationswhere
continuous, rapid heating is required.

® Occupies small floor space.
©® Controls are few and simple to operate.

® Contains no stuffing boxes — only one
round rubber gasket in each door.

® Uses live or exhaust steam reduced to
required operating temperature directly
in the jacket as heating medium.

® New tangential steam entry effects
automatic desuperheating by allowing in-
coming steam to absorb condensate, thus
making possible lower steam operating
temperature and more uniform control of
product temperature.

@® Designed in streamlined stainless steel
to meet most exacting sanitary require-
ments.

® Made in wide variety of sizes to suit
any capacity and range.

MOJONNIER BROS. CO.,, 4601 W. OHIO ST. « CHICAGO 44, ILL.

VACUUM COLD-WALL TANKS
PANS HORIZONTAL AND VERTICAL

BOTILE, CASE,

OTHER MOJONNIER ENGINEERED MILK PLANT EQUIPMENT

CAN CONVEYORS

.

TUBULAR EVAPORATORS

COUNTER-CURRENT
VATS SINGLE, DOUBLE EFFECT

COMPACT
COOLERS

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



JOURNAL OF DAIRY SCIENCE

VoLrume XXX May, 1947 NUMBER 5

WITHIN-COW REGRESSION OF MILK-ENERGY YIELD ON AGE
“AND LIVEWEIGHT*

W. L. GAINES

Illinois Agricultural Experiment Station, Urbana

H. P. DAVIS anp R. F. MORGAN

Nebraska Agricultural Experiment Station, Lincoln

INTRODUCTION

Certain DHIA records of cows in Illinois farm herds (3, 4) showed that
milk-energy yield is practically unaffected by age of cow, independent of
liveweight. On the other hand, milk-energy yield is greatly affected by live-
weight, independent of age.© These results relate to Holstein and Jersey
cows, separately by breed. In each breed some of the cows were registered
animals and some were not.

A similar result was found (1) from certain more accurate records (e.g.,
milk weighed at each milking instead of one day per month) in the Nebraska
Station herd at Lincoln. The Nebraska data are for registered cows of the
Ayrshire, Guernsey, Holstein, and Jersey breeds, all treated as one group.
The lumping of the data for the four breeds quite possibly could disturb the
general validity of the result, because the Holsteins were markedly larger
than the other breeds and at the same time had a decidedly higher milk-
energy yield per unit liveweight than the other breeds. The present paper
presents a refinement of the analysis for the Nebraska data by finding the
age-weight-yield relation within cow for the Holstein breed.

PROCEDURE AND RESULTS

The general principle of statistical procedure used is the same as that
used by Dickerson (2) in finding the within-cow regression of milk-fat yield
~on age (liveweight ignored). The present procedure involves fitting a three-
constant equation to the observations; accordingly, only cows with three or

Received for publication February 7, 1947.

1 Published with approval of the Director as Paper no. 409, Journal Series, Nebraska
Agrieultural Experiment Station, and with approval of the Director of the Illinois Sta-
tion. The original observations were made at the Nebraska Station, and the computa-
tions were made at the Illinois Station, utilizing IBM punched-card machines.

273
Copyright, 1947, by the AMERICAN DAIRY SCIENCE ASSOCIATION.
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more lactations are used. The data provide 57 cows, each with 3 or more
lactations, a total of 231 lactations distributed as follows:

Lactations 3 4 5 6 T 8 9
Cows 25 15 11 3 2 0 1

The following within-cow, within-breed, within-herd equations emerge,
by least squares:

W=9174 +9.822 4 -0.04048 A4* (a)

FCM = —1.69 + (0.0413 + 0.0045) W - (0.001 == 0.022) A (b)

1,000 FCM/W = 38.30 + (0.0012 + 0.0032) W -+ (0.004 == 0.016) A (e)
1,000 FCM;/W = 31.00 + (0.245 -+ 0.044) 4 - (0.00142 =+ 0.00026) A% (d)

W is liveweight in pounds, the average of three scale weighings on suec-
cessive days within 31 days after calving. This particular stage of lactation
for the measurement of liveweight is an essential feature of the present
philosophy. Class units of one pound were used in the computations.

A is conceptual age of cow at calving in months, reckoned as 10 - birth
age at calving in months, with all fractions dropped. The record of birth
age at calving is accurate to a day but class units of one month were used
in the computations. .

FCM is milk-energy yield for the 8-month partial lectation in pounds of
4 per cent milk per day. The 8-month (243-day) partial lactation is used
to avoid complications of advanced pregnancy. FCM is based on milk
weights at each milking and monthly determinations of fat percentage.
Class units of 0.1 1b. were used for FOM and 1,000 FCM/W in the compu-
tations.?

W, 4, FCM, and 1,000 FCM /W are known for each’lactation of each cow,
and the equations deal with these items in the same lactation. For example,
FCM is related to W of the same lactation, not T of some other lactation.
The mean and range for the 231 lactations are as follows:

A4 42 w FCM 1,000 FCM/W.
Mean ... 72 5,920 1,385 55.6 40.2
Range ... 35-174 1,225-30,276 979-1,854 31.9-80.7 25.4-56.4
DISCUSSION

Accepting the observations and calculations as of a satisfactory order of
accuracy, what biological interpretations are warranted by the equations?

2 FCM =0.4 x milk + 15 x milk fat, all in the same unit of weight. One pound FCM =
340 kilocalories of milk energy. The correlation between milk-energy yield in calories
determined by use of direct calorimetry and milk-energy yield in calories estimated by
use of the FCM formulas is of the order 0.997. If the milk-yield and fat-yield data are
valid, the estimate of milk-energy yield in terms of 4 per cent milk by the FCM formula
also is valid. FCM is a technic for estimating milk energy. It is not a eorrection for
fat percentage in the same sense that mature equivalent is a correction for age.
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In the first place the equations are within cow (and, by physical restriction,
within breed and within herd), which should enhance their biological
meaning,

By equation (a) W =1212 at A = 35, reaches a maximum of 1,513 at
A =121, and then declines to 1,401 at A =174. (Birth age is approximately
9.5 months less than A.) Holsteins are a large breed and the present 57
Holsteins are large animals of the breed. The declining phase of equation
(a) is not very reliable because of a sparse population at values of A beyond
121. Taken at face value, it may indicate a lack of condition (fatness) at
calving at advanced ages. Also, the equation is bound to be affected by the
individuality of the few cows having lactations at advanced ages.

Equation (b) expresses FCM as a function of W and A. The coefficient
of W is nine times as large as its standard error and highly significant in a
probability sense. On the other hand, the coefficient of A is smaller than its
standard error, t.e., it ‘does not differ significantly from zero. According to
equation (b), an increase of 100 Ibs. in liveweight is accompanied by an in-
crease of 4.13 in FCM, independent of age, which is 344 times as great as the
increase in FCM which accompanies an increase of one year in age, inde-
pendent of liveweight. One pound of liveweight is more potent than 3 years
in age, by the equation. 7

This within-cow result is in general agreement with the previous findings
(1, 3, 4) that milk-energy yield is influenced profoundly by liveweight, inde-
pendent of age, and is substantially unaffected by age, independent of live-
weight. If these are the true relations, then the system of correcting milk
yield for age of cow at calving is biologically unsound and should be super-
seded by a system based on liveweight within 31 days after calving.

The foregoing statement is not intended to deny the statistical validity
of age correction where W is unknown, because age and liveweight are to
some extent correlated. In the present study of 231 lactations, the correla-
tion between 4 and W is 0.48 in total, 0.31 between cows, and 0.62 within
cow. But this does not alter the biological situation. Age represents time,
which is required for the organism to attain size (liveweight). The pro-
cedure of equation (b) is to allow age and liveweight to take their natural
values and depend on the liveweight and age terms of the equation, adjusted
by least squares to the observations within cow, to segregate the independent
influence of age and liveweight. This procedure allows both age and live-
weight to express themselves in a natural way. If age is restricted to first
lactations, the range of liveweight is restricted because the animals have not
had time to grow fully and, of course, the within-cow relationships cannot be
ascertained at all.

Equation (¢) proceeds to the next logical step, namely, since equation
(b) indicates that FCM is largely a multiple of W, with the other two terms
of little consequence, FCM /W should be largely independent of both age
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and liveweight. Equation (¢) shows that such is the case. The coefficients
of W and A are smaller than their respective standard errors. Neither one
is significantly different from zero.

Milk-energy yield per 1,000 lbs. liveweight, 1,000 FCM/W, is here re-
garded as a quantitative measure of lactational drive, or the intensity of
lactation metabolism, on the assumption that lactation metabolism is pro-
portional to milk-energy yield and the amount of protoplasm (work stuff)
involved in lactation is proportional to liveweight.?

FCOM/W stands in its own right as a factual measure of lactational drive.
It is not to be regarded merely, or primarily, as a substitute for age correc-
tion. It is, rather, a direct biological measurement which has no need of
age correction. Clearly, the lactational-drive philosophy is very different
from the mature-equivalent philosophy.

In a similar way FCM/W is not to be regarded as a correction for weight.
It is, again, a factual biological measurement which has no need of weight
correction. The evidence substantiating this statement is satisfactory as
within breed (Holstein or Jersey) but as yet is not conclusive as between
breeds (Holstein and Jersey). When all the evidence is collected, we may
find FCM /W is greater for Jerseys than for Holsteins (as FCM /W is unmis-
takably greater for dairy goats than it is for dairy cows). On the other
hand, FCM/W, as used here, may prove to be a biologically equitable meas-
“ure of lactational drive or dairy development between dairy breeds as well
as within breed. From this standpoint FCM/W should appeal to those
agencies working with the dairy breeds collectively, as producers of milk.

Equation (d) requires a slight modification of the discussion under equa-
tion (¢). In equation (¢), FOM/W is expressed as a linear function of W
and A, while in equation (d), FCM/W is expressed as a curvilinear function
of 4 alone by introducing a term in A2 The coefficients of 4 and A2 both
are significant as judged by their standard errors. By equation (d) 1,000
FCM/W =378 at A =35, reaches a maximum of 41.6 at A4 = 86, and then
declines to 30.6 at 4 = 174. As in the case of W in equation (a), the declin-
ing phase is not very reliable and is of little practical importance because of
the infrequent occurrence of lactations very far advanced on the descending
limb of the curve. The descending limb is of some theoretical interest as
indicating senescence in the intensity of lactation metabolism in old age.

3 Generally speaking, it is permissible to say that the amount of body protein in cows
of different liveweights is proportional to liveweight. But there is a good deal of assump-
tion in saying that the amount of protoplasm involved in lactation is proportional to W
as here defined. The assumption is encouraged by the fact that milk-energy yield is pro-
portional to W in the present data, according to the fitted equations (b) and (¢). It must
be recognized, however, that W is affected by fatness (a body food reserve available for
lactation needs) as well as by size in the sense of body dimensions. The problem is com-
plicated. However, the weight of visceral organs need not be a factor of great impor-
tance because the visceral organs have a wide margin of safety above the point of being
a limiting factor in the amount of lactation.
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Equation (d) indicates that the regression of FCM/W on aga is curvi-
linear and significant in the probability sense. Can the increase of 3.8 in
1,000 FCM /W from the youngest age to age of maximum be ignored? In
consideration of this question it is of interest to see how age-corrected FCM
behaves in relation to age in the same 231 lactations. Applying the official
age-correction factors of the Holstein-Friesian Association to each of the
231 lactations, the following within-cow equation emerges:

A-CFCM = 49.76 + (0.260 = 0.069) A — (0.00154 = 0.00040) 4% (e)

Equation (e) shows that the official age-correction factors do not com-
pletely remove age changes in FOM yield for these 231 lactations. According
to the equation, age-corrected FCM =57.0 at A =35, increases to 60.8 at
A = 85, and then decreases to 48.5 at A = 174. Comparison of equations '(d)
and (e) shows that FCM /W is practically as close to being independent of
age as is age-corrected FOM for these 231 lactations, using the official age-
correction factors.

The derivation of age-correction factors has long been a favorite occupa-
tion of investigators engaged with the biometric analysis of milk records.
Following are two equations derived from the present 231 lactations:

In total, FCM =23.26 +0.7252 A — 0.0033548 A* (£)
Within cow, FCM =24.42 +0.7296 A — 0.0036064 A* (2)

Equation (f), dealing with the 231 lactations in total (the usual method
of approach), indicates an age-correction factor of 1.35 for A =35 (birth
age 25.5 months). Equation (g), dealing with lactations within cow (theo-
retically a more refined method of approach), indicates an age-correction
factor of 1.40 for A = 35. The official factor is 1.25.

Equation (g) appears to be a better way of deriving the age-yield rela-
tion generalized for the same cow than is the ratio method of Sanders (5),
but the authors have no desire to add to the multiplicity of age-correction
factors now in the literature. Consequently, use of lactational drive, meas-
ured as 1,000 FCM /W which has no need of age correction (and no need of
weight correction within breed or probably within species), is advocated.

SUMMARY AND CONCLUSIONS

This paper deals with 57 registered Holstein cows in the Nebraska Station
herd at Lincoln, Nebraska, each cow having three or more lactations, a total
of 231 lactations. Age at calving (A), liveweight within 31 days after
calving (W), milk-energy yield per day for the 243-day partial lactation
(FCM), and lactational drive (1,000 FOM,/W) are accurately known for
each lactation of each cow. Various equations have been fitted by least
squares to the observations, both in total and within cow. The within-cow
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equationg are presumed to give the best insight of the relationships between
the variables from a biological point of view.

‘When FCM is expressed as a linear function of W and A, within cow,
the coefficient of W is relatively large and highly significant while that of
A is very small and not significantly different from zero. The constant term
is very small. The independent effect on FCM of one pound in W is equal
to the independent effect of 3.44 years in A. From this within-cow result
it is concluded that for these 231 lactations, dealing with A, W and FCM as
they actually exist under natural conditions, it is biologically unsound to
correct yield for age because age has no effect on yield independent of live-
weight.

‘When lactational drive (1,000 FCM /W) is expressed as a linear function
of W and A, the constant term is large and the coefficients of W and A both
are small, each being smaller than its own standard error, or neither one is
significantly different from zero. From this within-cow result it is concluded
that lactational drive (1,000 FCM /W, as defined) is a directly comparable
measure of dairy development or intensity of lactation metabolism within
these 231 lactations, being completely independent of both age and live-
weight.

From the present within-cow equations, from previous equations, and
from a metabolic or dynamic point of view, the conclusion is reached that
lactational drive (as defined) affords a biological common denominator for
dairy cattle as a whole, with respect to yield of milk.
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Recognition of the importance of vitamin A constituents in the diets of
dairy cattle has resulted in extensive investigation of the effects of various
vitamin A supplements on the health of the cow and on the properties of
milk. A summary (2) of reports on the effects of feeding crude cod-liver
oil and menhaden fish oil to lactating cows indicates that when these oils are
given in sufficient quantities to augment the vitamin A potency of the milk,
the percentage of fat is reduced. In recent yearsthe feeding of vitamin A
supplements such as shark liver oil and vitamin A concentrates has come
into common use for certain classes of livestock. The addition of these high
potency vitamin A materials to the diets of cows has increased, in varying
degrees, the concentrations of this vitamin in the blood (5, 8, 9, 15), in the
milk (1, 2, 7, 8, 10; 15, 18, 21), and in the liver (6), but has produced dis-
crepant effects on yields of milk and of fat (1, 2, 7, 8, 10, 15, 18, 21, 23, 24).

The variability and the diversity of the results reported warranted
further study of the effects of feeding vitamin A supplements to dairy cows
maintained in a good state of nutrition. Hence, in an investigation designed
to ascertain the effects of prolonged supplementation of massive amounts of
vitamin A on the course of mastitis, additional observations were made on
the yields of milk, the percentage of fat, and the concentrations of vitamin
A in the milk, the blood, and the liver. The results from this phase of the.
investigation are reported herein.

EXPERIMENTAL PROCEDURES AND RESULTS
Grouping and Care of Experimental Animals

Ezperimental cows. Two comparable groups of dairy cows, the control
and the supplemented, were used in this trial. The following factors, in
the order listed, were considered in grouping the cows: breed, mastitic his-
tory, daily milk yields, stages of gestation and lactation, and body weights.
Each group at the beginning of the trial consisted of nine mature cows, two
Ayrshires, two Guernseys, and five Holsteins. Six of the eows in each group
were lactating, being past the stage of peak production but not sufficiently
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advanced in gestation to accentuate the rate of decline in yield; the remain-
_ ing three cows, two Ayrshires and a Holstein, were in the early stages of the
dry rest period, from 44 to 52 days prepartal. These dry cows were included
to determine the effects of prepartal supplementation on postpartum changes.

In addition, two non-lactating Ayrshire cows in the last month of gesta-
tion were used to study in detail the effects of level of vitamin A intake on
the changes in carotenoids and vitamin A of the serum during the terminal
stages of gestation and early period of lactation. The two cows had prac-
tically the same carotenoid and vitamin A content of the serum before they
were subjected to experimental conditions.

Feeding and management. Prior to the initiation of the trial and
throughout the experimental period of 12 weeks, during the months of
November, December, and January, all cows of the two groups received a
standard milking herd ration consisting of a 16 per cent protein concentrate
mixture, Atlas sorgo silage, and alfalfa hay. The carotenoid content of the
hay, on the moisture-free basis, ranged from 0.06 mg./g. in the early part
of the trial to 0.03 mg./¢. in the latter. The lactating cows were fed daily
1 1b. of concentrate mixture for each 4 lbs. of 4 per cent fat-corrected milk,
20 to 25 lbs. of silage per 1,000 lbs. body weight, and hay ad lsb. The dry
cows were fed daily 8 Ibs. of the concentrate mixture per 1,000 lbs. of body
weight and the roughages, the same as for the lactating cows. In addition
to the barn feeds, the cows of the two major groups grazed on rye pasture
30 to 40 days before initiation of the experiment and 16 days following.

Throughout the experimental period, all cows (both the dry and the
lactating) in the supplemented group received daily 1,250,000 USP units of
vitamin A in a powdered medium.? Since this vehicle, described as a “‘soy-
bean oil meal like’’ produect, supplied nutrients in addition to vitamin A,
the cows of the control group received soybean oil meal in quantities equal
to the amount of vitamin A supplement fed to the other group. These addi-
tional feeds and supplements were given once daily in combination with the
concentrate mixture. Considerable quantities of the vitamin A supple-
mented mixture were refused during the first several days of feeding, but
after the cows became accustomed to the foreign flavor, no consumption
difficulties were encountered.

All cows were subjected to standard herd management, which included
feeding and milking twice daily, exercise whenever weather conditions per-
mitted, and free access to water, common salt and hay in the same paddock.

Yields of Milk and Concentrations of Fat and of
Vitamin A Constituents

Milk yields and fat percentages. Detailed records of the milk yields of
individual cows were made throughout the experimental period. Samples
2 ¢¢Dry vitamin A’ having 2,500-2,700 USP units per gram.
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of milk were collected during two consecutive milkings each week for the
determination of fat concentration by means of the standard Babeock pro-
cedure. The weekly milk and fat yields of the respective groups were sum-
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F16. 1. The effects of dietary supplementation of vitamin A on milk yields and on
fat percentages.

marized and subsequently converted to a 4 per cent fat-corrected basis
according to the Gaines (11) formula. The yields of milk and fat (fig.
1) revealed no marked differences that could be ascribed to the rations fed.
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Initiation of vitamin A supplementation during the early stages of the dry
rest period revealed no advantage in production during the first month of
lactation. Thus it appears that the daily addition of massive amounts of
““dry vitamin A’’ to the dairy ration used in this experiment neither aug-
mented total milk yield nor suppressed the fat percentage of the milk.

Concentration of carotenoids and vitamin A in the milk fat. During the
terminal week of the experiment, a 1-day composite sample of milk was col-
lected from each of seven individual cows in the respective groups for assays
of carotenoids and vitamin A. (Milk from two pairs of cows was excluded
because of mastitis complications.)

The analytical method employed was a modification of the double extrac-
tion procedure of Boyer et al. (4). A total of 70 ml. of ether was used in
extracting vitamin A and carotenoids, and the volumes of wash solutions
were adjusted accordingly. The washed solution of extracted vitamin A

TABLE 1

Average concentrations of vitamin A and carotenoids in the milk fat of cows on
different levels of vitamin A intake

Daily supplement Breed of No.of - _ Vit. A and earotenoids of milk fat
of vitamin A cows cows Vitamin A Carotenoids
Y/9- v/9.
Guernsey 2 6.4 5.8
None Holstein 3 7.3 34
Ajyrshire 2 08 4.1
Guernsey - 2 24.1 2.5
JET Holstein 3 30.5 41
unis Ayrshire 2 36.1 1.9

and carotenoids was dried by means of anhydrous sodium sulphate, and the
ether was removed from the extract by suction while heating in a water bath
at 50-60° C. The residue was dissolved in 15 ml. of Skellysolve B. A
10-ml. aliquot was used for the final determination of carotenoids and of
vitamin A. - Shaking the ether solution with 5 ml. of a saturated solution
of sodium chloride, as outlined in the original method, was omitted. Photo-
metric measurements were made on a Coleman spectrophotometer, model 11,
modified to reduce light intensity. Since the fat percentage in the samples
was variable, the carotenoid and the vitamin A values were expressed as
concentration per unit of milk fat.

The average, by breeds, of vitamin A in the milk fat from supplemented
cows was approximately four times higher than that from the control cows.
The carotenoids throughout were low, but, in accord with other reports (2,
8,9, 10, 15), tended to be lower in the milk fat from vitamin A supplemented
cows. There was, however, an exception in the case of two of the three pairs
of cows of the Holstein breed ; hence the average for this breed did not reveal



EFFECTS OF HIGH VITAMIN A INTAKE 283

the reduction (table 1). Since preliminary assays were not made, indi-
vidual differences could account for these exceptions.

Concentration of Carotenoids and Vitamin A in Blood Serum

Total carotenoids and vitamin A were measured in the serum of venous
blood. Since the cows were on a high carotenoid intake during the early
stages of the experiment, the non-saponification method of Boyer et al. (3)
was chosen in lieu of the more generally used Kimble (16) procedure, which
is recognized to be inaccurate for vitamin A measurements in the presence
of high concentrations of carotenoids (15). Though the non-saponification
method of Boyer et al. (3) apparently is unsuitable for dog blood, which is
presumed to be high in the ester form of vitamin A, this procedure was
reported to be applicable to normal bovine blood.

TABLE 2

Average concentrations of vitamin 4 and carotenoids in the blood serum of
cows on different levels of vitamin A intake

Daily N Vitamin A and carotenoids in serum*
0.
Supploﬁfme“t B"c‘f‘es"f of- Dec. 11-26, 1944 Jan. 22-26, 1945
S cow
vitamin A ows Vitamin A | Carotenoids | Vitamin A l Carotenoids
v/100ml. | y/100ml. | y/100ml. | y/100ml.
Guernsey 2 23.2 1007 22.8 487
None Holstein 5 20.2 617 18.6 385
Ayrshire 2 8.7t 2791 21.6 340
Guernsey 2 23.5 501 27.1 239
250000 1 Holstein 5 26.0 310 24.6 177
Ayrshire 2 23.6t 2341 33.9 245

* Boyer et al. (3) non-saponification procedure.

t One week postpartum.

Effect of the diet on the concentration of vitamin A and carotenoids in
the blood serum. The carotenoid and the vitamin A values in table 2 are
averages of assays of blood serum samples collected from individual cows
of the three breeds in the respective groups. The first period of collection,
a span of 14 days, was 6 weeks after the initiation of the trial and approxi-
mately 1 month after discontinuing rye pasture; the second period of 7 days
was 1 month later, near the termination of the trial.

The vitamin A content of the blood serum of the supplemented COWS Was
higher than in the controls, but the carotenoid values were lower. The
magnitude of the difference in vitamin A concentration tended to vary with
breeds, being least in the Guernsey and greatest in the Ayrshire.

The concentration of carotenoids in the serum from the Guernsey and
the Holstein breeds decreased from the first period to the second, but the
vitamin A values showed no significant changes. This marked decline of
the carotenoids probably was due to the continued reduction of reserves fol-
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lowing removal from rye pasture and to a decrease in the carotene content
of the hay consumed. Though the Ayrshires were subjected to the same
dietary regime as the other two breeds, the vitamin A was low during the
first period as a result of a reduction associated with parturition (5, 17, 22).
‘With postpartum physiological readjustments, the vitamin A concentration
increased to a decidedly higher level, whereas the carotenoids changed very
little.

Relation of the analytical procedure to vitamin A values of serum. Since
the differences in vitamin A concentration in the serum from cows of the
respective groups were not of the magnitude observed in similar experiments
by other investigators (9, 15), the non-saponification procedure of Boyer
et al. (3), by which the values in table 2 were obtained, was compared with

TABLE 3

Comparison of methods of determining vitamin A in the serum of cows on
different levels of vitamin A intake

supgifgent Breed of No. of Vitamin A values by different methods
of vitamin A cows cows Kimble Boyer et al.* | Difference
y/lOOml. y/100ml. y/100ml.

Guernsey 2 22.6 21.5 1.1

None Holstein 1 20.7 18.7 2.0

Ayrshire 2 20.5 18.1 2.4

Av. 5 21.4 19.6 1.8

Guernsey 2 29.7 23.7 6.0

e Holstein 1 39.6 30.5 9.1

TIHES Ayrshire 9 45.1 32.9 12.2

Av. 5 37.8 28.8 9.0

* Non-saponification method.

the Kimble (16) method. The comparison was made near the termination
of the trial when the carotenoid content of the blood serum was sufficiently
low to minimize interference. _

The Kimble (16) procedure yielded higher values throughout than did
the non-saponification method of Boyer et al. (3), but the average difference
was greater in the vitamin A supplemented group, 31.3 per cent, than in the
non-supplemented group, 9.2 per cent (table 3). Further comparisons of
the results revealed that the average values for the supplemented cows were
76.6 per cent higher by Kimble but only 46.9 per cent higher by Boyer et al.
The lower values by the non-saponification method of Boyer et al., particu-
larly in serum from cows receiving dietary vitamin A, suggested that either
this procedure failed to include all the vitamin A or the Kimble method
yielded excessively high values. Recent observations (19) indicate that as
the vitamin A content of serum increases from vitamin A feeding, the values
obtained by the non-saponification procedure of Boyer et al. tend to be too
low. In view of this, it is probable that the total vitamin A in the serum of
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the cows receiving the vitamin A supplemented ration was nearer the level
indicated by the Kimble method than that by the Boyer et al. This phase
of the problem is being investigated further.
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F16. 2. The effect of prepartal dietary supplementation of vitamin A on the carote-
noid and the vitamin A concentration in the blood serum of the dairy cow during the
stages of terminal gestation and initial lactation.

A preferable method would have been the saponification procedure out-
lined by Boyer et al. (3), but early attempts to apply it yielded spurious
results, Subsequent investigation revealed that the difficulty was due to a
contaminant, presumably aldehyde (12), in the alcohol used.

Effect of prepartal vitamin A intake on the changes of carotenoids and
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vitamin A in the serum of the parturient cow. As suggested by the average
vitamin A:values in the serum from cows of the Ayrshire breed (table 2),
the vitamin A supplementation did not prevent the usual gestational reduc-
“tion but did maintain a higher level than observed in the control cows. This
is illustrated further (fig. 2) by the prepartum and the postpartum changes
in the blood serum of an Ayrshire cow from each of the two dietary groups,
control and vitamin A supplemented. Though the two cows selected had
about the same carotenoid and vitamin A levels prior to supplementation,
dietary vitamin A increased the vitamin A of the blood serum but reduced
the carotenoids, as measured by the Kimble method (16) of analysis. The
curves, on a semi-logarithmic scale, show that in both animals the prepartum
rate of vitamin A decline was more pronounced than that of the carotenoids.
The drop of vitamin A, however, was more precipitous in the serum of the
cow receiving vitamin A. A temporary rise in the concentration of vitamin
A was noted in both cows the day following parturition. Further data (19)
indicate that this phenomenon also is common in other cows, but the fre-
quency of occurrence is unknown and the factors involved are obscure. The
minimum postpartum concentration usually occurred about the third day
unless complicated by infections (5). Whether or not continued postpartum
supplementation would have accelerated the rate of recovery when adequate
liver stores were available is problematical.

Concentration of Vitamin A in the Livers and in the Serum
of Cows Slaughtered

Livers were salvaged from seven cows to determine the effect of vitamin
A intake on storage. During the week prior to slaughtering, blood samples
were collected for vitamin A determinations. The assay procedure for livers
was a slight modification (25) of the Guilbert and Hart (13) method, and
for blood serum the non-saponification procedure of Boyer ef al. (3) was
used. With the exception of one animal, no. 169, vitamin A supplementa-
tion was continued to within 24 hours of slaughtering.

‘When an abundance of vitamin A was present in the daily ration, the
cows accumulated pronounced liver reserves of this vitamin, approximately
four times the amount detected in the livers of cows on unfortified rations
(table 4). Though several of the livers had isolated abscesses, this patho-
logical condition apparently did not interfere with vitamin A storage. If
it is assumed that prior to cessation of supplementation the liver reserves
of cow no. 169 had reached the same general level as in the other cows of her
group, the rate of depletion of vitamin A stores was rapid. The vitamin A
concentration in the serum from the individual cows revealed., in accord
with the report of Braun (6), no correlation between the liver reserves and
the levels in the blood serum.
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TABLE 4

Concentrations of vitamin A in the livers and in the serum of cows on
different levels of vitamin A intake

Daily . .
supple- Breed Wt Mitamin
m:élt of Izﬁ)rd . of Remarks
vitamin cons tiver Liver Serum
kg. v/9.* | y/100ml.
Holstein 104A 8.2 150 26.4 Non-breeder. Healthy
liver.
N Ayrshire 222A 7.5 142 23.4 Brucellosis reactor.
i Healthy liver.
Jersey 332A 5.2 138 19.3 Brucellosis reactor.
Healthy liver.
Holstein 144 9.5 600 28.8 Non-breeder. Mastitie,
Abscesses in liver.
Holstein 161 8.6 733 23.8 | Mastitic. Healthy
I liver. J
1,250,000 Holstein 169 | 8.9 421 27.2 Vitamin A withheld
USP units i 20 days preceding
slaughter, Mastitic.
Abscesses in liver.
Holstein 173 9.8 867 23.2 Mastitic. Malignant
growths in carcass.

* Wet basis.

DISCUSSION

The data presented on milk and milk fat confirm reports by other investi-
gators (2, 10, 15, 18, 21) indicating that production is not stimulated by
vitamin A supplementation when the lactating cows are in a good state of
nutrition. Probably when favorable responses are elicited by vitamin A
feeding (1, 7, 8, 23, 24) either this vitamin per se or some other nutrient for
which an increased level of vitamin A tends to compensate is the limiting
factor. The apparent adequacy of rations for lactating cows at any par-
ticular time may be misleading unless cognizance is taken of their nutri-
tional history, productive capacity, and feed consumption. Wilson (24)
suggested that access to good quality roughages high in carotene does not
insure adequate intake, particularly by high producing cows that have much
of their feed capacity utilized by rations low in vitamin A active substances.
It is conceivable that in many herds a slight submarginal deficiency of vita-
min A may prevail as a result of unrecognized depletion. In these cases a
favorable production response to vitamin A feeding would be expected.

Since ‘‘dry vitamin A’ supplementation did not depress the milk fat
percentage, as is observed commonly when cod-liver oil is fed, it is probable
that the unsaturated fatty acids that are believed to cause the toxic reaction
were not present in sufficient amounts to affect the mammary function. This
indicates that the vitamin A concentrate used in this investigation may be
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fed in sufficient quantities to increase the vitamin A potency of the milk
without adversely affecting the fat content.

The observed increases in the vitamin A potency of the milk from dietary
supplementation are in accord with the findings of others (1, 2, 7, 8, 9, 10,
15, 18, 21, 24). This means of fortifying milk, however, is uneconomical
since the efficiency of secretion of ingested vitamin A is exceptionally low
(8,9,15). Moreover, the concomitant reduction of carotene with increases
in vitamin A (2, 8, 9, 10, 15) suggests that dietary vitamin A possibly reduces
the nutritional value of carotenoids in the ration, thus presenting a pro-
vocative problem.

The interference of carotenoid metabolism has been ascribed to vitamin
A per se rather than to other associated constituents (9, 20). Several pos-
sible explanations of this phenomenon have been presented. According to
Hickman (14), ‘ vn vitro experiments show that vitamin A is a specific pro-
oxidant for beta-carotene, lycopene, and probably zeaxanthin.”” Data sup-
plementary to those already presented showed that the carotenoid concen-
tration in a composite sample of feces from cows on a standard ration was
approximately the same as in a similar sample from vitamin A supplemented
cows. The vitamin A content of the feces from the latter group, however,
was about 60 per cent higher. IHither vitamin A was not a factor affecting
the carotenoids in the bowel or it simultaneously suppressed absorption and
accelerated oxidation. Recent studies (20) with chickens revealed retarded
pigmentation of the shanks after cessation of vitamin A supplementation.
Deuel et al. (9) noted a similar post-supplementation lag in recovery of
carotenoid levels in dairy cows. The foregoing observations indicate that
the carotenoid suppression is not exclusively an intestinal phenomenon.

A further explanation advanced by Deuel ¢t al. (9) is that increases of
vitamin A accelerate the destruction of carotenoids in the tissues through
the development of a new e¢nzyme system. It was suggested also that this
enzyme system may destroy vitamin A. If this proves to be correct, feed-
ing massive amounts of vitamin A over a prolonged period may be detri-
mental to the organism instead of beneficial.

Another viewpoint is that vitamin A may aid in the conversion of certain
carotenoids to this vitamin, thus enhancing the accumulation of a maximum
reserve. If it is assumed further that the capacity for storage in the body
is limited, the suggested reduction of vitamin A (20) might be an accel-
erated elimination after the threshold is reached instead of a process of
systemic destruction.

Though a decline of carotenoids and vitamin A of the blood seems to be
a normal accompaniment of parturition (17, 22), the specific causes of this
depression are obscure. A drop occurs regardless of the prepartal intake,
but Kuhlman and Gallup (17) observed that the percentage decrease of
carotene was related directly to its level in the plasma. This, as indicated
by data reported herein, seems to apply to vitamin A levels also.
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Attempts to associate these changes of carotenoid and vitamin A econ-
centrations of the blood with mammary function have yielded negative
results. Although the secretion of colostrum withdraws vast amounts of
nutrients from the blood, Sutton ef al. (22) found no statistical correlation
between levels of carotene and vitamin A of plasma and the output of these
constituents in colostrum. Braun (5) reported that a temporary reduction
of vitamin A occurred when cows aborted, under which conditions colostrum
secretion would be negligible. Similar reductions of carotenoids and vita-
min A were observed in a mammectomized cow following premature calving
(26). As suggested by Sutton et al. (22), many factors and complex inter-
relationships may be involved. Investigation of the endocrinological aspects
of the problems may aid in clarification.

The regulatory role of the liver in maintaining vitamin A concentrations
in the blood, particularly in advanced gestation and early lactation, has not
been elucidated. The reserves in this organ apparently are not a limiting
factor except at subnormal storage levels. The changes in the vitamin A
concentrations of the liver during this critical transitory period in the repro-
ductive eycle merit study.

The amount of vitamin A in the livers of cows can be modified, as noted
by others (6, 13), by dietary means. Data presented by Braun (6) .sug-
gested an optimum level for storage in this organ, but a comparison of his
results with those reported herein indicates a wide margin between the
optimum and the possible maximum levels attainable. Though the concen-
trations in the livers of the supplemented cows were at a uniformly high
level, this does not indicate that the maximum was attained. Present infor-
mation on the subject raises the question of whether or not the maximum
attainable concentration of vitamin A in the liver is the same from ecaro-
tenoid feeding as from vitamin A supplementation.

Most nutritional studies with dairy cattle have been directed toward
determinations of effects of deficiencies and the establishment of minimum
requirements. The results of this study suggest the need for considering
the results from optimum and/or excess quantities of nutrients in the diet.

SUMMARY

The effects of daily supplementary feeding of 1,250,000 USP units of
vitamin A in the form of a dry concentrate (‘‘dry vitamin A’’) to individual
lactating cows over a period of 3 months were compared with the results
from similar cows on a standard dietary regime. The following conclusions
were reached : .

1. Vitamin A feeding had no significant effect on total milk and fat
production.

2. The “‘dry vitamin A’’ concentrate did not depress the milk fat
percentage.
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3. The high intake of vitamin A increased the concentration of this
vitamin markedly in the milk fat but tended to suppress the carotenoid
content. :

4. Prolonged dietary supplementation of vitamin A increased the level
of this vitamin in the blood serum but reduced the carotenoid values. The
apparent magnitude of the vitamin A values varied with the analytical
procedure used in the assay. .

5. Supplemental feeding of vitamin A throughout the terminal stages
of gestation did not prevent the characteristic declines at parturition but
did maintain a higher level at this period than observed in non-supplemented
COWS.

6. The differences in vitamin A intake were reflected in the concentra-
tions of vitamin A in the liver. There was no evidence of a correlation
between vitamin A levels in the blood and in the liver of any of the cows
that were slaughtered.

The authors are grateful to Distillation Produects, Inc., Rochester, New
York, for supplying the vitamin A supplements (‘‘dry vitamin A’’), and
to John Morrell and Company, Topeka, Kansas, for their cooperation and
assistance in obtaining liver samples.
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COBALT IN COWS’ MILK*

J. G. ARCHIBALD
Massachusetts Agricultural Experiment Station, Amherst

In continuation of a comprehensive project on the minerals of cows’ milk,
three reports on which have been published (1, 2, 3), the effect of feeding
cobaltous acetate on the cobalt content of milk has been investigated. The
feeding trials were conducted during the winter of 1943-44, but because of
difficulty in finding a sufficiently sensitive method for the determination of
extremely minute amounts of cobalt, the analytical work has been completed
only recently.

Comparatively little information is recorded regarding the cobalt content
of milk. Probably because of the difficulties of analysis, some of the earlier
investigators (5, 7, 8, 13, 14) either do not report cobalt as a constituent of
milk or else claim it to be absent, although one pair of workers (7) notes that
‘‘the complete absence of cobalt is somewhat unexpected, for it is an element
with active biological properties.’” In 1933, Stare and Elvehjem (10) con-
cluded that the cobalt content of milk is less than 0.01 mg. per 100 2. (100 pg.
per liter of milk). By 1938, methods had been sufficiently refined so that
Underwood and Elvehjem (12) report a range of 8-18 ug. per liter with an
average of 11 pg. The most recent value noted is that given by Ellis and
Thompson (9) in 1945, who report 0.64 ug. per liter. Other values recorded
range from 1 pg. per liter (11) to 10-15 pg. per liter (5).

Data relative to the influence of the amount of cobalt in the feed on the
cobalt content of milk are limited. In 1942, Askew (4) reported that cows
having access to cobaltized salt licks produced milk containing 0.020-0.022
p.p.m. (20-22 ug./1.) of cobalt, as compared to 0.010-0.015 p.p.m. (10-15
pg./1.) in the milk of control animals. In the light of recent refinements of
method, these values are probably too high, but the relative relationship is
of interest. Comar et al. (6) noted a very small, unspecified améunt of
cobalt in milk when the radioactive element was introduced into the blood
stream of cows. However, when it was introduced directly into the rumen,
cobalt was not detected in the milk.

EXPERIMENTAL

The procedure was similar to that described in an earlier paper (1).
Bight cows were divided into two groups of four each, each group consisting
of an Ayrshire, a Guernsey, a Holstein, and a milking Shorthorn. Three of
the breed pairs were matched with respect to stage of lactation, none being
beyond the 12th week in lactation when the trial was started. The fourth

Received for publication February 21, 1947.
1 Contribution no. 616 of the Massachusetts Agricultural Experiment Station.
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pair (the Shorthorns) were in the 8th and 18th week of lactation, respec-

- tively, at the start, a matched pair not being available. . One group received
the supplement during December and January ; the other group received it
during February and March. The amount of cobaltous acetate fed was 500

.mg. daily or the approximate equivalent of 120 mg. of elemental cobalt.
Except for the feeding of the supplement, the rations and management of
the two groups were identical.

Composite 2-day milk samples of two liters each were taken from each
cow once a month. Cobalt was determined in triplicate on 500-ml. portions
of each sample by the method of Ellis and Thompson (9), using the alternate
carbamate extraction procedure. This method, although requiring much
preliminary procedure in the purification of reagents, extreme precautions
in technique and the serupulous cleaning of glassware in order to avoid con-
tamination, proved to be very satisfactory. The standard curve for cobalt
established at the start was checked twice throughout the course of the work
and was found to give good agreement ; recovery of added amounts of cobalt
ranged from 97 to 104 per cent of theory. A Model 11 Coleman spectro-
photometer was used at a wave length of 345 millimicrons with filter PC6
and absorption tubes 50 mm. long and 10 mm. in diameter, with a capacity
of approximately 3 ml. Final volume of the unknown solution was usually
between 4 and 5 ml. A continuous glass still for production of double dis-
tilled water is a prerequisite for this type of work.

Previous to adoption of this method an older method which makes use of
nitroso-R salt as the specific reagent for cobalt was given extensive trial,
but proved quite unsuited to the purpose. Spectrographic analysis also was
tried but was abandoned when it failed to reveal the presence of cobalt in
dilutions of the magnitude anticipated. At already noted, other investi-
gators (5, 13) also have been unable to identify cobalt in milk ash by means
of the spectrograph.

RESULTS

The values obtained are summarized in table 1. The amount of cobalt
oceurring naturally in these milks averaged about 0.6 pg. per liter, with a
range from 0.2 to 1.14 pg. These values are of the same order of magnitude
as those reported by Ellis and Thompson (9) and Sylvester and Lampitt
(11). There was some tendency for the amount of cobalt in the control
milks to diminish as the season advanced. A similar tendency was noted in-
earlier work on manganese (1). The question raised at that time regarding
that element appropriately may be raised with respect to cobalt, viz.: Does
this mean that possibly, during the pasture season, cows store a reserve of
the element which tends to become depleted as the winter season on dry feed
proceeds ?

Without exception, the milk from a cow receiving supplemental cobalt
was higher in the element than the milk from her breed mate not receiving
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it. The increase ranged from less than-two-fold (1.7—Holsteins—Decem-
ber) to twenty-five-fold (Shorthorns—March). As noted in the table, the
latter value may be questioned. Of more interest is the average increase
which was four-fold, a value which is highly significant statistically.

Although some variations between breeds are evident, the only consistent
differences are the relatively low values for cobalt in Holstein milk, both
when the cows were on the control ration and when they were receiving the
supplement.

The obvious possible significance of these results lies in their application
to calf nutrition. In our experience, young stock have shown greater sus-
ceptibility to the nutritional anemia which is characteristic of cobalt defi-
ciency than have older cattle. In the light of these results it would seem
that in areas where cobalt deficiency is common, the requirements of calves
for this element might most naturally and logically be supplied through the
milk of cows whose rations have been fortified with supplemental cobalt.
Since many of our feed manufacturers now include cobalt regularly in the
formulation of ready mixed rations for dairy cows, the use of such rations
would tend to automatically supply the needs of the young calf for cobalt.
Under ordinary circumstances the calf’s requirements for cobalt may not be
met since some of the control milks in this investigation contained less cobalt
than was found in the drinking water supplied to the cows (0.21 pg./1. as
compared with 0.26 pg./1.).

SUMMARY

Cobaltous acetate was fed as a supplement (500 mg. daily) to the rations
of eight cows for a period of 2 months by the double reversal method and
the milk was analyzed for cobalt. The results revealed that feeding the
supplement consistently raised the amount of cobalt in the milk. The aver-
age increase was four-fold. The milk from cows receiving the supplement
averaged 2.4 pg. of cobalt per liter in contrast with 0.6 pg. per liter when the
cows were on the control ration. The possible significance of the results is
discussed briefly. '

Acknowledgment is made of valuable help and suggestions from Drs.
K. C. Beeson and G. H. Ellis of the United States Plant, Soil, and Nutrition
Laboratory, Ithaca, N. Y., in connection with the search for a satisfactory
method for determining such extremely small amounts of cobalt.
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THE NUTRITIVE VALUE OF FRACTIONS OF BUTTERFAT
PREPARED BY COLD CRYSTALLIZATION*

R. P. GEYER, B. R. GEYER, P. H. DERSE, H. NATH,2 V. H. BARKI,
C. A. ELVEHJEM, anp E. B. HART

Department of Biochemistry, College of Agriculture, University of Wisconsin, Madison

In past work the following methods have been employed to concentrate
and characterize the factor(s) in butterfat responsible for its superior nutri-
tive value as compared with corn oil: lead soap separation and steam distil-
lation of butterfat fatty acids (2, 10), fractional distillation of the methyl
esters of butterfat fatty acids (5), and chromatographic procedures (3).
Since many of these require conditions eonducive to chemical changes, cold
crystallization of an acetone solution of butterfat was selected as a pro-
cedure most likely to yield fractions which had undergone little chemical
transformation.

Henry et al. (7) reported the nutritive value of three fractions of butter-
fat prepared by cold erystallization from an acetone solution of 0° C. Two
of these products with iodine numbers of 19 and 47 were fed to rats in a
skimmed milk ration. The rate of growth was best on the diet containing
the liquid fraction, but the authors stated that the small differences in gains
between groups were without statistical significance. In 1946 Jack et al.
(8) published the results on the nutritive value of five different fractions of
butterfat prepared by low-temperature crystallization from hexane. Suecces-
sive temperatures of —7, — 13, — 23, and — 53° C. were used, and in each case
the precipitate was removed. The final filtrate was concentrated and yielded
the fifth fraction. To test the effect of solvent treatment on the nutritive
value of the fat, butterfat was dissolved in hexane and the solvent removed
by distillation. The fractions as well as the treated and untreated butterfat
were incorporated into a synthetic type ration and fed to groups of rats.
The poorest gain was made by the animals receiving the —7° C. precipitate
(m.p. 53° C.) and the best gain was made by the animals fed either the un- -
treated butterfat or the —53° C. filtrate rations. The solvent-treated butter-
fat proved to be definitely inferior to the untreated fat.

Received for publication February 28, 1947.

1 Published with the approval of the Director of the Wisconsin Agricultural Experi-
ment Station.

This work was supported in part by funds granted by the National Dairy Council,
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The experiments described in the present paper concern the application
of cold erystallization to samples of butterfat obtained at various times
throughout the year. The nutritive value and some chemical and physical
constants of the fractions prepared are reported.

EXPERIMENTAL

The butterfat used in these experiments was prepared by decantation
and filtration of melted (65° C.) unsalted sweet cream butter obtained from
the University Creamery. The acetone was redistilled in an-all glass still
from calcium chloride before being used. One kilogram of melted butterfat
was dissolved in 10 liters of acctone, and after being thoroughly stirred, the
solution was cooled to —4° C. and kept at this temperature for 24 hours.
Filtration of the yellow supernatant liquid from the white granular pre-
cipitate was accomplished by means of a submerged pressure filter. The pre-
cipitate was recrystallized twice from 5 liters of acetone at —4° C. The
filtrates were combined and concentrated under partial vacuum, using a
nitrogen ebullition tube. The temperature was kept below 20° C. except
during the removal of final traces of solvent, when more heat was applied
and a vigorous stream of nitrogen was used. The residue was reinforced
with the proper amounts of the fat-soluble vitamins and then was stored at
—6° C. This preparation was designated as butterfat fraction 2 (BF-2).
The solid fraction remaining after the recrystallizations was freed of solvent
and was vitaminized and stored at —6° (. This produet was designated as
butterfat fraction 1 (BF-1). The butterfat used in Expt. 1 was obtained
in September, 1945 ; the fractions made at that time were stored for a number
of weeks before use. Melting points were determined by a modified Wiley
method and iodine numbers by the Hanus method. To eliminate the possible
effect that the acetone treatment might have on the nutritive value of the fat
fractions, a sample of butterfat was dissolved in acetone and after several
hours the solvent was removed as described above.

Corn oil® was separated into two fractions in the following manner: 1 kg.
of corn oil was dissolved in 5 liters of Skellysolve -A and the mixture was
cooled to —45° C. by use of an acetone—dry ice bath. After 5 hours at this
temperature filtration was accomplished by means of the submerged filter.
Because of the ‘‘waxy’’ nature of the precipitate some difficulty was encoun-
tered at this stage. Two recrystallizations of the solid material were made
from 2,500-ml. portions of solvent at —45° C. The filtrates were combined,
concentrated and vitaminized as previously described, and were designated
corn oil fraction 2 (CO-2). Similar treatment of the solid produet yielded
corn oil fraction 1 (CO-1). A sample of corn oil was dissolved in the sol-
vent and then freed of it after several hours to give a solvent-treated corn
oil (CO-S).

3 Mazola brand. Corn Products Refining Co.
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Groups of six male weanling rats of the Sprague-Dawley strain weighing
4045 g. were placed on rations containing each of the following fats: butter-
fat (BF), corn oil (CO), solvent-treated butterfat (BF-S), solvent-treated
corn oil (CO-8), and the fractions BF-1, BF-2, CO-1, or CO-2. The basal
ration consisted of :

Casein (alcohol extracted)4 ... 20%

Fat : 28%

Suerose 48%

Salts IV (7) 4%

Vitamins per 100 g. of ration:
Thiamine 200 gamma
Riboflavin - 300 gamma,
Pyridoxine 300 gamma
Ca pantothenate 1500 gamma
Choline hydroehloride ... 100 mg.
B-Carotenes . 560 gamma,
a-Tocopherol 2240 gamma
Calciferols 14 gamma
2-methyl-1,4-naphthoquinone ... ... 210 gamma

Food consumption was unrestricted. Weekly weight records were kept
over a 6-week period, and the results are given in table 1. Because of a
marked difference in the appearance of the feces of the rats fed the two fat
fractions, feces were collected from each group and analyzed for total fat,
ash, and bound fatty acids. The latter determination was carried out by
warming the ether-extracted feces with dilute HCI (1:4) for 30 minutes and
extracting again with ether. The following results were obtained :

.

Description of feces

Group

‘ Color ‘ % Ash "] % Neutral fat l % B"a‘gilgsfatty
BF-1 White 15.8 7.8 f 66.7
BF-2 Black 24.7 15.5 32.4
BF Mixed 17.8 ; 11.0 | 508

Because of the rapid rate of growth of the animals fed the BF-2 ration,
studies were undertaken to investigate this phenomenon further. Fractions
similar to those used in Expt. 1 were prepared using butterfat made from
butter of December, 1945, and from February, June, July, and September
of 1946. In all cases the butter was obtained directly after churning, and
the fractionations and animal feeding trials were made without delay. In
addition, butter obtained from the Quartermaster Corps of the Army and
rated by them as June, 1945, also was tested. In a few instances additional

4 Extracted for three 2-hour periods with boiling aleohol.
590 per cent B-carotene and 10 per cent g-carotene.
6 Crystalline irradiated ergosterol.



302 R. P. GEYER, ET AL.

fractions were prepared. The nutritional value of these fats and their frac-
tions was tested by incorporating them in the basal diet used in Expt. 1 and

TABLE 1

Results of cold crystallization caperiments
(Each figure represents the average of six rats)

Expt. no Group Description of fat m.p. Io;ij)ne Av. gain
poskion °C | (Hanus)| 4wks. | 6whs.
(9 (9
1 BF* Sept., 1945 34.0 33 101 158
BF-8 Acetone treated 34.0 33 97 146
Sept., 1945 | BF-1 —4° C. ppt. 421 27 50 86
BF-2 —4° C. filtrate 47 139 204
Co* Mazola 114 88 121
CO-S Skellysolve A treated 114 86 125
CO-1 —45°C. ppt. 109 88 122
CO-2 —45° C. filtrate | ... 121 85 116
2 BF Dec., 1945 112 163
’ BF-1 —4° C. ppt. 42.5 90
Dec., 1945 BF-2 —4° C. filtrate 7.6 117 171
3 BF Feb., 1946 34.1 129
BF-8 Acetone treated 34.0 123
Feb., 1946 | BF-1 ~4° C. ppt. 41.9 116
BF-2 —4° C. filtrate 7.5 124 | ...
BF-la | 7°C. ppt. 47.1 11 67 | :
BF-2a —-4° C. ppt. minus frae-
"tion BF-1a 28.0 17 108 | ...
BF-3a Combined filtrates from
la and 2a 7.2 49 6 s S S
4 BF-M March, 1946 | .. 126
BF-J June, 1946 33.0 120
June, 1946 | BF-1-J | —5.5° C. ppt. 418 109
BF-2-J | —5.5° C. filtrate 99 | .o 129 | .. .
5 BF July, 1946 | | 128 189
BF-1 —-5.5° C. ppt. 104 153
July, 1946 | BF-2 - 5.5 C. filtrate - 125 186
BF-3 —5.5° C. filtrate minus
the recrystallization
" filtrates from BF-1 | .. 127 188
6 BF Sept., 1946 e | = 101 173
BF-1 -5.5° C. ppt. 111 168
Sept., 1946 | BF-2 -5.5° C. filtrate | ... 130 197
7 BF-J June, 1945, Quartermas-
ter Corps | ... 115 172
BF-1-J | -5.5°C. ppt. 42.8 s T
June, 1945 BF-2-J | —5.5°C. filtrate 12.4 125 187
BF-M March,1946 [ ... 119 181

* BF = butterfat; CO=corn oil.

feeding each ration to a group of six male weanling rats. The results are
given in table 1. Feces collections and food consumptions were made in
Expts. 3, 4, and 7, and analyses were made for neutral fat and combined
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fatty acids. The latter analysis was made as deseribed previously. The re-
sults of these analyses are given in table 2. The values for the per dent ab-
sorption of the various fats are not corrected for ‘‘metabolic’’ fat excretion.

DISCUSSION

Separation of butterfat into two fractions by means of cold crystalliza-
tion from an acetone solution yielded in Expt./ 1a liquid fraction which
allowed a very rapid rate of growth of rats when incorporated in a sucrose
diet. During a 6-week period these animals averaged 4.9 . per day, a rate
of growth above that usually obtained with Sprague-Dawley rats fed similar
synthetic type diets (4). The solid fraction of the butterfat proved to be
very low in nutritional value, for the rats gained only an average of 2 2. per
day over the 6-week period. From the iodine number of 27 which this frac-
tion possessed, it is evident that unsaturated acids were present; however,
these acids were not identified. It seems doubtful that linoleic acid defi-
ciency could have caused the slow rate of growth which occurred even during
the first week of the experiment. The fecal analyses show that the rat was
able to hydrolyze the fat, but that the fatty acids liberated were not well
absorbed. The melting point of 42° C. was not too high, for fairly good
apsorption occurred in subsequent experiments in which analogous fractions
were employed. X

The wide differences in nutritive value between the two fractions pre-
pared from September, 1945, butter were not evident in any of the subse-
quent fractionation trials in which the butterfat used was prepared from
butter obtained in June and December of 1945, and February, June, July,
and September of 1946. In most cases, however, the rats fed the butterfat
fraction 1 ration grew at a rate slightly inferior to that of the control groups,
and they excreted more total ether-extractable material in their feces.
Growth of the rats fed the BF-2 rations was uniformly good in all experi-
ments and the per cent absorption of this fat was always above 89 per cent.
Henry et al. (7) concluded that there was no significant difference between
the nutritive value of two fractions of butterfat which were obtained by a
procedure similar to the one described in this paper. .- The iodine numbers
of their fractions are in close agreement with those given in table 1. It
should be noted that the growth of the animals used by the English-workers
was far below the usual growth of the animals used in the present study;
also, a different ration was used. i

The growth of the rats fed the two corn oil fractions was nearly identical
to that of the corn oil control groups, and the gain in weight by the animals
receiving either of the treated fats. was equal to that of those fed the non-
treated fats. This latter finding is in disagreement with the observation of
Jack et al. (8), who showed that the treatment of butterfat with hexane de-
creased its nutritive value.
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No reason is apparent for the fact that only in the first experiment were
sienificant differences between the nutritive value of the two fractions ob- .
tained. Perhaps a more detailed separation of butterfat will be needed to
secure consistent results as far as an extremely active fraction is concerned.
In view of the finding of Jansen’s group of workers (1, 9) that vaccenic acid
(11, 12-cladic acid) has growth-promoting properties, it would be of interest
to analyze the various fractions for this compound.

SUMMARY

Butterfat prepared from butter made in various months of the year has
been fractionated into two fractions by cold crystallization from an acetone
solution. A liquid fraction obtained from September, 1945, butter allowed
rats to grow at a superior rate, while a solid fraction prepared from this
butter caused a very slow rate of growth. This phenomenon was not re-
peated to the same degree in subsequent trials using other samples of butter.

Corn oil was separated into two fractions by a similar procedure but rats
erew equally well when fed either of these fractions or corn oil itself.

. The treatment of either fat by solvent had no deleterious effect on its
nutritive value.
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STUDIES ON KETOSIS IN DAIRY CATTLE. IX. THERAPEUTIC
EFFECT OF ADRENAL CORTICAL EXTRACTS

J. C. SHAW

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

There are some similarities between ketosis in cattle and Addison’s
disease in humans. Both subjects exhibit hypoglycemia and hypersensitive-
ness to insulin injections. The symptoms in both often are apparent at glu-
cose levels which do not produce symptoms in normal subjects. Also in both,
the blood glucose response to epinephrine injections is slight. There are a
number of dissimilarities, but the positive relationships appeared to warrant
some preliminary studies as to the possible role of the adrenal cortex in the
development of ketosis in cattle.

EXPERIMENTAL

Four cases of uncomplicated ketosis were selected for study. Adrenal
cortical extracts (Wilson) were injected subeutaneously at frequent inter-
vals over short periods of time. Insofar as was possible, the cows were main-
tained on their customary feeding and management regime. Blood samples
tor glucose and acetone body determinations were drawn at frequent inter-
vals before and during the course of treatment. Observations also were made
of the behavior of the cows during the experimental periods. Blood glucose
and acetone bodies were determined by methods previously cited (2).

Cow D. E. 259 was under observation for 3 days before treatment was
initiated. The blood glucose, which was already at a low level on the first
day of observation, decreased still more, and the blood acetone bodies in-
creased from an already high level of 38.0 mg. per ecent (fig. 1). The cow
had refused all grain and ate but sparingly of hay during this period.
Twenty milliliters of Wilson’s extract were injected the evening of the-third
day. The fellowing morning the cow appeared ravenous, quickly consuming
10 1bs. of hay and 5 Ibs. of concentrate. A full bucket of grain containing
approximately 10 lbs. of concentrate was fed and eaten rapidly. The blood
elucose increased rapidly within the next 24 hours. Concurrently, the blood
acetone bodies decreased.

The cortical extract was injected again on the fourth and fifth days, but
the cow went off feed, apparently the result of over-feeding. On the seventh
day, when the blood glucose and acetone bodies indicated a relapse and the
appearance of the animal had worsened, injections again were initiated. Six
injections, totaling 200 ml., were given within a 3-day period. The appe-
tite of the cow again improved markedly; the blood picture likewise im-

Received for publication March 1, 1947.
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proved. Milk production tended to parallel the blood sugar curve rather

closely, increasing during both periods of treatment (fig. 1). The cow recov-

ered without further treatment. ’
Cow D. E. 262, from which the data for ficure 2 were obtained, also had

shown symptoms of ketosis several days before treatment was initiated. This

animal had been off feed for several days. exhibited incoordination and
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Fie. 1. XKetosis—cortin therapy (Cow D. E. 259).

general paresis, and was becoming emaciated. Milk production increased at
first and then began to decrease rapidly, apparently with the onset of ketosis
(fig. 2).

During a 3-day period, 375 ml. of Wilson’s adrenal cortical extract were
injected subcutaneously. An improvement in appetite was observed within
24 hours. The blood picture also improved, the blood glucose and acetone
bodies approaching normal levels within 5 days. Within 4 days of the last
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F1c. 2. Ketosis—ecortin therapy (Cow D. E. 262).

injection, milk production, which had almost doubled following the initial
injections, again began to decrease, indicating a relapse. Once more the
animal refused all feed. An injection of 50 ml. of the adrenal cortical ex-
tract was made and repeated on the following day. Improvement in appe-
tite, milk production, blood glucose, and blood acetone bodies was prompt.
A week later, when the appearance of the animal denoted a possible relapse,
glucose was injected intravenously.

In figures 3 and 4, data are presented graphically on the response to injec-
tions of adrenal cortical extracts of two cows exhibiting less advanced stages
of ketosis. In both cases the ketonemia and hypoglycemia were marked, and
both animals exhibited inappetence. The response to injections of the ad-
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renal cortical extract was prompt in the two animals. The appetite and
general appearance of the two cows appeared normal within 3 to 4 days.
No further treatment of any kind was required.

DISCUSSION

Caution must be exercised in drawing conclusions as to the effectiveness
of any substance in promoting recovery of cows suffering from ketosis, since
they recover from time to time without treatment and without any apparent
change in management and feeding (2). The marked improvement follow-
ing each injection period in each of the four cases studied appears to be sig-
nificant however. It appears unlikely that four such cases selected at ran-
dom all would improve so quickly purely by chance happening. Rather, it
appears that the adrenal cortical extract did have a specific effect in pro-
moting recovery.

This does not necessarily mean that ketosis in cattle is due to an adrenal
insufficiency, since extraects of the adrenal cortex promote glyconeogenesis
even in normal animals. The effect could have been strictly a therapeutic
one in which improvement was due to an increased liver glycogen and/or
blood glucose. There appeared to be little actual measurable increase in the
blood sugar until after the appetite had improved, though it is possible that
more carbohydrate was being made available to the body tissues.

The following observations on cows are similar to those observed in Addi-
son’s disease (3) and favor the view that an adrenal insufficiency may be
involved: (a) Ketosis in dairy cows is a hypoglyeemic condition. (b) There
is a definite lowering of the glucose threshold at which symptoms become
manifest (1). (e) Adrenal cortical extracts have elicited a favorable
response in each of the four cases studied. (d) Cows with ketosis are more
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sensitive to insulin injections than normal cows (unpublished). (e) The
blood glucose response to adrenalin injections is slight (1).

The following are not in accord with the view that an adrenal insufficiency
is involved in the development of ketosis in dairy cows: (a) The plasma
sodium and potassium appear to be normal (unpublished). (b) The intra-
venous glucose tolerance curve of cows with ketosis (1) is not typical of that
of adrenal insufficiency in other species (3). (¢) Cows with mild cases of
ketosis and many with relatively severe cases frequently recover following
a single intravenous injection of glucose.

Preliminary work indicates that both the plasma sodium and potassium
are normal, although more data are needed to establish this with certainty.
The secretion of the carbohydrate principle could still be affected abnor-
mally, of course, without affecting the sodium and potassium relationship.

CONCLUSIONS

Four cows with ketosis, when treated with an extract of the adrenal
cortex, responded immediately with an improvement in appetite and a
return of the blood glucose and acetone bodies toward the normal values.
However, an adrenal insufficiency is not necessarily believed to be indicated.

REFERENCES

(1) Suaw, J. C. Studies on Ketosis in Dairy Cattle. V. The Development of Ketosis.
Jour. Dairy Sei., 26: 1079-1090. 1943.

(2) Suaw, J. C. Studies on Ketosis in Dairy Cattle. VIII. Spontaneous Recovery.
Jour. Dairy Sei.,, 29: 151-155. 1946. )

(3) THORN, G. W., KoEPF, G. F., LEWIS, R. A, AND OLSEN, E. F. Carbohydrate Metabo-
lism in Addison’s Disease. Jour. Clin. Invest., 19: 813-832. 1940.






THE INFLUENCE OF A SYNTHETIC THYROPROTEIN
WHEN FED TO DAIRY COWS OVER AN
EXTENDED PERIOD!

RALPH P. REECE

Department of Dairy Husbandry, New Jersey Agricultural Experiment Station,
New Brunswick

INTRODUCTION

The development in vitro of a highly active thyroprotein by Reineke and
Tuarner (2) has made possible the determination, by a number of investi-
gators, of the influence of thyroprotein on milk secretion in dairy cattle.
The results of these investigations rather consistently have shown an increase
in milk and milk-fat production accompanied by an increase in heart rate
and a decrease in body weight.

The feeding of a moderate daily dose of thyroprotein during a 3-week
period was found to increase the fat content without greatly augmenting
milk production (1). The present study was made to determine the influ-
ence of feeding thyroprotein over an extended period.

EXPERIMENTAL PROCEDURE

Nine dairy cows in various stages of declining lactation and gestation
were fed daily either 10 or 15 g. of thyroprotein (Protamone?), which was
incorporated in the grain ration. During the entire feeding period, daily
milk weights (milking twice daily) were recorded, and milk samples were
taken on two consecutive days each month., Individual milk samples were
tested for their butterfat content by the Babcock method. Body weights
and heart rates (measured with a stethoscope) were determined on two con-
secutive days each month. The part of the lactation during which thyro-
protein was fed is compared with a similar segment of either a previous or
a subsequent lactation. In giving information on reproductive perform-
ance, the last breeding date is listed as the date of conception. In tables
1 and 2 are included results from five cows used in the first experiment (1).

EXPERIMENTAL RESULTS

Immediate changes in milk production following the feeding- of thyro-
protein. Nine cows that received 10 g. of thyroprotein showed an average
initial increase of 7.6 per cent, whereas five cows fed 15 g. of thyroprotein
increased 19.7 per cent in milk production. These results are summarized
in table 1.

Received for publication March 7, 1947.

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

2 The Protamone was generously supplied by the Cerophyl Laboratovies, Kansas City,
Missouri, through the courtesy of Dr. W. R. Graham, Jr.
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TABLE 1
Immediate changes in milk production following the feeding of thyroprotein

Av. daily production

Av. daily production

% change in

Cow no. (1bs.) for 7 days prior | (Ibs.) for highest 7 ;
to feeding days after feeding production
10 g./day
H37 29.3 34.0 +16.0
492 23.5 25.8 + 9.8
383 20.3 25.6 +14.8
H41 15.2 15.7 + 3.3
627 26.1 28.4 + 8.8
621 64.3 66.8 + 3.9
378 31.0 34.4 +11.0
485 23.0 24.2 + 5.2
611 31.7 31.7 0.0
Av, 29.6 31.8 + 7.6
15 g./day

628 15.8 21.5 +36.1
619 17.7 26.6 +50.3
H41 27.3 32.3 +18.3
492 29.1 32.5 +11.7
642 27.4 27.5 + 0.4
Av. 23.5 28.1 +19.7

Milk production following the withdrawal of thyroprotein from the
Thyroprotein was withdrawn from the ration of five cows that had
The average daily milk production for the
last 7 days of feeding was 25.0 1bs. as compared with 20.1 1bs. for the second
7-day period after withdrawal, a decrease of 19.5 per cent.
production of three cows receiving 15 g. of thyroprotein decreased from 14.8
Ibs. to 9.8 1bs., a decrease of 34.2 per cent following the withdrawal of thyro-
protein from the ration (table 2).

ration.

been receiving 10 g. per day.

TABLE 2
Milk production following the withdrawdl of thyroprotein from the ration

The daily milk

Av. daily production

Aly. daily production
(1bs.) for second

% change in milk

Cow no. (1bs.) forlast 7 : § S
days of feeding 7-d:v);£$‘;gg':1ftm production
10 g./day
H37 34.0 29.0 -14.7
492 24.9 21.1 -15.3
383 22.9 16.8 —-26.6
H41 14.6 10.3 —-29.5
627 28.4 23.3 —18.0
Av. 25.0 20.1 ~19.5
15 g./day
619 10.9 4.6 -57.8
628 10.9 9.8 -10.1
621 22.7 14.9 -34.4
Av. 14.8 9.8 -34.2
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Milk production following the withdrawal and the refeeding of thyro-
protein. To determine whether thyroprotein was exerting a stimulating
influence on milk secretion after a prolonged feeding period, it was with-
drawn from the ration of four cows for 7 days and then included again. In
each instance, a sharp decline in milk production followed the withdrawal
of thyroprotein. When thyroprotein again was fed, three of four cows
attained the pre-withdrawal level of milk production. The cow (378) that
failed to return to the pre-withdrawal level of milk production had been
receiving 40 g. of thyroprotein daily, and when refed was given only 15 g.
daily. These results are summarized in table 3.

TABLE 3
Milk production following the withdrawal and the subsequent feeding of thyroprotein
Av. daily production Thyroprotein
Cowno. by 7-day periods fed daily
(1bs.) (9.
619 23.9 15
19.5 (15.9%) | None
17.9 15
24.0 ! 15
378 13.9 i 40
13.1 40
9.8 (5.5%) | None
8.0 | 15
7.4 | 15
611 13.1 i 15
10.2 (7.1%*) None
10.2 |- 15
13.2 3 15
642 22.1 | 15
19.3 (16.6%) | None
18.7 | 15
22.1 ‘ 15

* Lowest daily produection for the period.

Influence of feeding thyroprotein from 3 to 17 months. A Holstein-
Friesian cow (H-41; born 10-27-39; calved 2-7-43; conceived 4-27-43;
aborted 8-month fetus 1-3-44 ; cow infected with Brucella abortus) received
15 g. of thyroprotein daily for 2.5 months. Milk production increased from
27.3 1bs. to 32.3 lbs. (table 1) and the butterfat percentage increased from
3.11 to 4.32 in the first month of the feeding period. Body weight increased
during thyroprotein feeding, and heart rate showed a maximum increase of
16 beats per minute. Increasing the dose of thyroprotein from 15 to 30 g.
for 15 days did not prevent the decline in milk production which was occur-
ring at that time. Body weight had increased by 106 lbs. and heart rate
had decreased by 14 beats per minute 22 days after the removal of thyro-
protein from the ration. These results are summarized in table 4. In 3
months of a control lactation cow H-41, calving at 4 years and 2 months,
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TABLE 4
Influence of thyroprotein in the ration of cow H—41

Av. daily production Thyropro-
Date - ——— fqz ??d}{t II‘eirt tein fed
Milk | Butterfat £ wels rate daily
(1943) (1bs.) (1bs.) (%) (1bs.) (per min.) (9.)
Feb., e . 56.7 | .. . - SRR (R
(19 days)
March ... 68.9 2.43 353 | |
April .. ; 66.1 1.98 800 | mmam | ma | e
May .. 64.6 1.74 2000 b mmms | mm 0§ e
June . 45.5 1.25 2.75 e U
July .. 34.1 1.06 3.11 1271 67
Aug. 29.3 1.27 4.32 1306 80 15
Sept. 22.8 0.95 4.20 1377 83 15
Oct. 12.7 0.58 4.59 1374 82 15*
Nov. .. 69 | | 1480t 68t | ..
(6 days)

* Thirty grams of thyroprotein daily from Oct. 15 to Nov. 1.

_ t Determinations made 22 days following the removal of thyroprotein from the
ration.
produced 1,853 lbs. of milk with a 3.58 per cent test; in a similar segment
of a lactation following calving at 3 years and 3 months, she produced 1,984
Ibs. of milk with a 4.33 per cent test when thyroprotein was fed.

An Ayrshire cow (485; born 5-18-38 ; calved 5-6—42; conceived 6-26-42;
calved normally 3-28-43) was fed 10 g. of thyroprotein daily for 4 months.
Milk production increased only slightly (table 1) ; however, the fat content
of the milk increased markedly. Body weight decreased and then increased,
and by the end of the feeding period the cow had gained 63 lbs. in body
weight. Although heart rate varied, in 3 of the 4 months it was consider-
ably higher than in the month prior to thyroprotein feeding. Table 5 pre-
sents a summary of these results. This cow calved at 3 years and 1 month

TABLE 5
Influence of thyroprotein in the ration of cow 485
Av. daily production Fat Body Heart Thyropro-
Date test weight rate ket el
Milk | Butterfat g daily
(1942) (1bs.) (Ibs.) (%) (Ibs.) (per min.) (g.)
U117, 280 | ommem | - semw PR —
(20 days)
June ... - 2650 | s f messs | sssmsn || wem e
July .. 3 22.9 0.93 4.04 R || I
Aug. (15 days) 23.3 0.92 3.94 1027 64
Aug. (16 days) 24.0 1.10 4.60 - 10
Sept. .. 21.3 0.98 4.58 980 78 10
16.6 0.85 5.14 1013 65 10
12.2 0.61 5.00 1033 92 10 -
7.3 0.39 5.33 1090 86 10
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and in a 4-month segment of her lactation she produced 2,492 lbs. of milk
with a 4.14 per cent test. In a similar segment of a subsequent lactation,
calving at 3 years and 11 months, she produced 2,255 lbs. of milk with a 4.80
per cent test when fed thyroprotein.

A Brown Swiss, first-calf heifer (628; born 8-22-39; calved 9-28-42;
conceived 12-7-42; calved normally 9-16-43) received 15 g. of thyroprotein
daily for 4 months. This heifer had declined considerably in milk produe-
tion after calving and it was evident that she was increasing in body weight
at the expense of milk production. Milk production increased from 15.8 lbs.
to 21.5 1bs. per day (table 1), and in the first 3 months of thyroprotein feed-
ing thig animal produced more milk than she had in the 3 months prior to
thyroprotein feeding. Although milk production did not decline sharply

TABLE 6
Influence of thyroprotein in the ration of cow 628
Av. daily production Tat Body Heart Thyropro-
Date . test weight rate e
Milk | Butterfat g : daily
(1942) (1bs.) (1bs.) (%) (Ibs.) (per min.) (9.)
Oct. (27 days) 24.7 1.19 4.80 T =
Nov. ... : : 21.4 0.83 3.90 3 s |
17.9 0.83 4.65 s 0 s | ww
17.3 0.81 : 470 b e
Lo 16.2 0.75 |  4.64 55 | ..
| 195 0.97 f 4.98 72 15
o207 1.11 | 5.36 1126 66 15
: 20.5 1.02 | 4.98 1083 93 15
13.8 0.78 5.65 s 15
9.5 0.48 5.07 1137 78

after the withdrawal of thyroprotein (table 2), there were other indications
that the heifer had received stimulation from the thyroprotein in the last
month of the trial. The butterfat content of the milk inereased following
the inclusion of thyroprotein in the ration and decreased when thyroprotein
was removed. From the first month to the third month of thyroprotein
feeding, there was a decrease of 104 lbs. i‘n body weight. When the feeding
of thyroprotein was discontinued, body weight increased. However, 15 days
after the withdrawal of thyroprotein from the ration, body weight was still
50 Ibs. below the weight prior to feeding. Heart rate increased by 17 beats
per minute during the first month of the feeding period and, following
thyroprotein withdrawal, a marked decrease in beart rate occurred. A sum-
mary of these results is given in table 6. This animal received thyroprotein
during 4 months of her first lactation, having calved at 3 years and 1 month.
In these 4 months she produced 2,274 lbs. of milk with a 5.21 per cent test.
In a similar segment of her following lactation, having calved at 4 years and
1 month, she produced 1,788 lbs. of milk with a 5.07 per cent test.
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A Brown Swiss cow (619; born 4-19-36; calved 12-2-42; conceived
2-13-43 ; calved 11-30-43, the calf being dead when first observed) received
15 g. of thyroprotein daily for 4.5 months. Milk production increased from
17.7 1bs. to 26.6 Ibs. per day (table 1). Thyroprotein was removed from the
ration in the second month of the feeding period, and the average daily milk
production decreased from 10.9 1bs. to 4.6 Ibs. The fat content of the milk
varied greatly but this was more apparent than real, since the cow was of a
nervous nature and frequently failed to milk-out completely. A decrease in
body weight was followed by an increase, the increase occurring when milk
production was decreasing rapidly. The heart rate was increased by thyro-
protein feeding and it remained above the pre-feeding level during the entire
feeding period. These results are summarized in table 7. In 4 months of a

TABLE 7
Influence of thyroprotein in the ration of cow 619

Avy. daily production | Thyropro-
Date _ r f:;: . \Ee(i)dlb;t Ilz:g:}t tein fed
Milk ‘ Butterfat g daily
(1942) (Ibs.) (1bs.) (%) (1bs.) (per min.) (g9.)
Dee. (27 days) 36.3 1.46 4.01 S e
(1943) | )
TJaN. o 367 | 114 | 310 | e | e

Feb. .. 281 | 0.56 2.00 O
March .. 19.4 0.90 4.63 1222 59 | e
(13 days)
Marech ... 21.0 | — R | E—— 15
25.2 0.99 ‘ 3.92 1216 70 15
21.4 0.89 4.17 1141 71l 15
18.8 | 0.66 3.51 B : 15
1.5 | 0.52 4.56 1178 75 15
AUY: sooeans 61 | ! . R B
(18 days) i |

* Thyroprotein withdrawn from ration for 7 days.

control lactation period, having calved at 5 years and 7 months, no. 619 pro-
duced 3,161 lbs. of milk testing 4.05 per cent. In a similar segment of a
lactation period when thyroprotein was fed, this animal, calving at 6 years
and 7 months, produced 2,341 lbs. of milk with a 4.00 per cent test.

An Ayrshire cow (492; born 1-11-39 ; calved 4-16—43 ; conceived 8-10-43;
calved normally 5-19-44) received 15 g. of thyroprotein daily for 5.5 months.
Milk production inereased from 29.1 lbs. to 32.5 lbs. per day (table 1). The
fat test increased from 3.28 per cent prior to thyroprotein feeding to 4.07
per cent in the third month of thyroprotein feeding. In the following 2
months the fat content of the milk decreased to the pre-feeding level, even
though milk production was falling rapidly. The fat content of the milk
showed an increase only when the stimulus to secrete milk was low. The
decrease in the fat content of the milk was associated with an increase in
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body weight. There was an initial loss in body weight; however, in the
fifth month of thyroprotein feeding, no. 492 was 100 lbs. above her pre-feed-
ing weight.. Heart rate increased and then decreased. Table 8 presents
a summary of these results. Similar ségments of 5 months each of two lac-
tations were available for comparison. Calving at 4 years and 3 months,
no. 492 produced 3,274 1bs. of milk with a 3.82 per cent fat test when thyro-
protein was fed ; calving at 5 years and 4 months, she produced 2,912 1bs. of
milk with a 3.30 per cent fat test when thyroproteiﬁ was not fed.

A Jersey cow (378; born 1-5-39; calved 9-1-42; conceived 2-25-43;
aborted 7-month fetus 9-23-43; cow infected with Brucella abortus) was fed
10 g. of thyroprotein daily for 4 months, after which increasing amounts
were fed until a dose of 40 g. was attained in the sixth month of thyroprotein

TABLE 8
Influence of thyroprotein in the ration of cow 492
Av. daily production ) Thyropro-
Milk | Butterfat g daily
(1943) (1bs.) (Ibs.) (%) (1bs.) (per min.) (g9.)
i 33.5 e | S— B
39.6 1.36 345 | e
35.7 1.12 3.15 J
30.9 1.01 3.28 1010 78 | s
31.0 1.18 3.80 980 82 15
26.0 1.02 3.93 1006 76 15
21.1 0.86 4.07 977 69 15
19.6 0.74 3.75 1007 70 15
9.4 0.30 3.22 1110 69 15
(1944) .
Jan, (13 days) 3.2 0.12 ‘ 383 | 15

feeding. Milk production increased from 31.0 lbs. to 34.4 1bs. (table 1) soon
after the inclusion of thyroprotein in the ration and then declined rather
rapidly. However, this lack of persistendy also was observed in a previous
lactation. An attempt to prevent further decrease in milk production by
increasing the thyroprotein dose did not meet with success. Butterfat per-
.centage increased, but this increase probably was a result of the advance in
the stage of lactation, since the fat content of the milk secreted during thyro-
protein feeding was about the same as that secreted in a similar segment of
a previous lactation. Body weight inereased gradually until the last month
of the feeding period. At that time body weight decreased slightly, and
this decrease in body weight was accompanied by an increase in heart rate
by 11 beats per minute. * These results are summarized in table 9. Calving
at 2 years and 8 months, no. 378 produced 2,757 lbs. of milk with a 3.97 per
cent test in 6 months. In a similar segment of a subsequent lactation,
calving at 3 years and 8 months, this animal produced 3,978 lbs. of milk with
a 4.05 per cent test when thyroprotein was fed.
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TABLE 9
Influence of thyroprotein in the ration of cow 378
Trsa Av. daily production Tat Bgdy Hoart Ttl:\_\i';ofllr({)-
Milk | Butterfat | ' weight: Tk daily
(1942) (1bs.) (1bs.) (%) (lbs.) 1 (per min.) (g9.)
Sept. ... 33.6 1.21 3.60 | I— -
(20 days) | ! !
Oct. .| 319 | 1.12 3.52 | 830 82
NOVy wwmemsns | 98ade I 128 1 1872 848 | 79 10
DG, seisirsamens ' 26.8 1.10 4.12 859 82 10
(2948)
Jan. oo 23.6 0.93 3.93 | 859 74 | 10
Feb. i 18.8 0.82 4.38 i 878 74 [ 10
Mareh ... . 15.5 0.66 4.26 i 889 76 | *
April | 13.6 0.57 4.22 | 872 87 | *

* Thyroprotein gradually increased from 10 g. per day to 40 g. per day.

A Brown Swiss, first-calf heifer (642; born 11-8-40; calved 5-2-43; con-
ceived 7-2-43; calved normally 5-11-44) was fed 15 g. of thyroprotein daily
for 6 months. Milk production was not augumented (table 1) ; however, by
the third month of thyroprotein feeding the fat test had increased from 3.51 .
to 4.12 per cent. In the second month of the trial, thyroprotein was with-
drawn from the ration for 7 days. Milk production decreased from 22.1 lbs.
to 18.7 1bs. (lowest daily production was 16.6 1bs.). The addition of thyro-
protein to the ration resulted in the return of milk production to the pre-
withdrawal level (table 3). Increasing the grain allowance by 2 lbs. per
day, in the fourth month of the feeding period, resulted in a further increase
in the fat content of the milk. This increase in the fat content of the milk
was accompanied by an increase in body weight. These results are presented
in table 10. Similar segments of 6 months each, of two lactations, are avail-

TABLE 10
Influence of thyroprotein in the ration of cow 642
Tiats Av. daily produetion Tat Body Toart Té}i';o&?-
Milk | Butterfat | % weight rate daily
(1943) (1bs.) (Ibs.) (%) (1bs.) (per min.) (g.)
May (25 days) | 33.1 116 | 3.50 B —
June . 31.9 1.02 3.20 R (R
July 28.4 | 1.00 3.51 927 i
Aug. . e | 256 1 0.8 3.84 910 63 15
Sept. 20.8 | 0.83 4.01 906 64 15*
Oct;; s 21.5 0.89 4.12 905 58 15
NOV, 21.7 0.99 4.58 972, 59 i 15
Dee. 19.5 0.90 4.59 1027 61 15
(1944)
Jan. ..o 18.5 0.79 4.27 1088 62 15
Feb. (9 days) . 15.6 . S L R I

* Thyroprotein withdrawn from-ration for 7 days.
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able for comparison. Calving at 2 years and 6 months, no. 642 produced
3,909 1bs. of milk with a 4.22 per cent fat test when thyroprotein was fed;
calving at 3 years and 6 months, she produced 6,039 1bs. of milk with a 4.03
per cent fat test when thyroprotein was not fed.

A Brown Swiss cow (621; born 12-10-36; calved 8-6-42; conceived 11—
2542 calved normally 8-31-43) received 10 g. of thyroprotein daily for
4 months and then 15 g. daily for 4 months. There was an initial inérease
in milk production from 64.3 1bs. per day to 66.8 lbs. (table 1). Fat pro-
duction in the fifth month of thyroprotein feeding (eighth month of lacta-
tion) was similar to that in the month of peak fat production, which was just

TABLE 11
Influence of thyroprotein in the ration of cow 621
Ay. daily production § : Thyropro-
Milk | Butterfat g daily
(1942) (1bs.) (Ibs.) (%) (1bs.) (per min.) (g-)
5.5 ¥ S— 56.9 2.03 3.56 st SR
(23 days) .
Sept. 61.3 2.15 851 | e
Oct. ..... 66.4 2.27 3.42 1358 80
Nov. 64.7 2.25 3.48 1342 ! 78 10
DecC. oo 61.5 2.48 4.04 1302 75 10
(1943)
Jan, ... 59.3 2.40 4.04 1297 76 10
Feb. .. 55.9 2.09 373 1364 75 10
Mareh . 53.9 2.20 4.09 1324 76 15
April .. 50.6 1.95 3.86 1339 77 15
May 43.2 1.94 4.49 1339 75 15
June ... 29.7 1.41 494 | s | me 15
July (14 days) 16.7 0.82 4.88 1397 68 | ..

prior to the addition of thyroprotein to the ration. The fat content of the
milk did not increase until the second month of thyroprotein feeding. Body
weight decreased slightly and then gradually increased. By the seventh
month of the feeding period, this animal had not attained a body weight
equal to that recorded in the month prior to thyroprotein feeding; at that
time she was in the sixth month of pregnancy. There was no increase in
heart rate. It is believed, however, that heart rate was higher than it would
have been had thyroprotein not been fed, since heart rate decreased following
the removal of thyroprotein from the ration. These results are summarized
in table 11. No. 621, calving at 5 years and 8 months, produced 12,671 1bs.
of milk (4.00 per cent test) in 8 months when thyroprotein was fed. In a
similar segment of a subsequent lactation, calving at 6 years and 8 months,
she produced 9,398 1bs. of milk (4.00 per cent test). ;

A Brown Swiss cow (611; born 8-24-34 ; calved 5-14-42; not pregnant)
received 10 g. of thyroprotein daily for 6.5 months and 15 ¢. daily for an
additional 10.5 months. There was no increase in milk production, but there
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was a substantial increase in the fat content of the milk. Average daily fat
production remained fairly constant during the first 9.5 months of the feed-
ing period, after which it gradually decreased. Increasing the dose of thyro-
protein from 10 to 15 . per day did not increase either milk or milk-fat pro-
duction. The withdrawal of thyroprotein from the ration for 7 days in the
fourteenth month of the feeding period resulted in a sharp decline in milk
production (table 3), indicating that thyroprotein had been stimulating milk
production. The feeding of thyroprotein during the summer months did

TABLE 12
Influence of thyroprotein in the ration of cow 611
Av. daily production Fat Body Heart Thyropro-
Date test weight rat #emn fad
Milk | Butterfat g e daily
(1942) (1bs.) (1bs.) (%) © (1bs) (per min.) (g9.)
May (9 days).- 297 | s I -
June ... e 28.1 s e
30.3 1.13 3.72 wwmman | wew
32.5 1.25 3.85 1233 60
31.2 1.22 3.92 S 10
Sept. o 30.3 1.26 416 To1171 63 10
Oct. .. 28.4 1.29 4.54 1169 59 10
Nov. 28.8 1.28 4.45 1180 72 10
Dec. .. 26.9 1,87 4.72 1192 60 10
(1943)
Jan. .. 24.7 1.12 4.55 1185 58 10
Feb. 233 1.12 4.81 1208 53 10
March . 23.5 1.15 4.90 1204 58 15
April 23.7 1.16 491 1195 66 15
May .. 23.9 1.14 4.78 1116 88 15
June 19.5 0.93 4.75 - 15
July 16.9 0.78 461 1159 87 15
Aug. 15.5 0.68 441 1182 59 15
Sept. 11.8 0.54 4.61 1207 59 15*
Oct. .. 12.6 0.60 4.77 1202 54 15
Nov. 12.1 0.59 4.89 1259 58 15
Dee. .. 8.2 0.39 4.80 1303 54 15
(1944)
Jan. (11 days) 36 | 1387 64 15

* Thyroprotein withdrawn from ration for 7 days.

not prevent a decrease in fat test, although the fat tests probably were higher
than they would have been had thyroprotein not been fed. Body weight and
heart rate fluctuated considerably, the lowest body weight being recorded
when the heart rate was highest. Body weight remained below the pre-feed-
ing weight until the sixteenth month of the feeding period. At the end of
the feeding period, at which time milk production was declining rapidly, the
cow weighed 154 lbs. more than she weighed prior to the feeding of thyro-
protein. A summary of these results is presented in table 12. It was pos-
sible to compare 305 days of the experimental lactation with a similar seg-
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ment of a previous lactation. Calving at 6 years and 6 months, no. 611 pro-
duced 6,704 1bs. of milk with a 4.39 per cent test in 305 days of a normal
lactation ; calving at 7 years and 8 months, she produced 8,161 lbs. of milk
with a 4.55 per cent test in 305 days when thyroprotein was fed.

DISCUSSION

The feeding of 10 g. of thyroprotein daily to dairy cows resulted in an
initial increase in milk production of 7.6 per cent. Perhaps the most strik-
ing observation is the variation in response (from no response to +14.8 per
cent). One would anticipate, however, some variation in response, since the
cows differed in age, stage of lactation, level of milk production, and breed.
When 15 g. of thyroprotein were fed daily, the initial increase was more
than twice as great as that obtained with 10 g. In addition, the variation
in response also was greater, from + 0.4 to + 50.3 per cent.

The per cent decrease in milk production on the withdrawal of thyro-
protein from the ration was greater than the per cent increase following the
feeding of thyroprotein. The number of cows from which the averages were
obtained, however, is not the same. Five cows that received 10 g. of thyro-
protein daily and from which the thyroprotein eventually was removed
showed an average increase of 11 per cent in milk production following
feeding and an average decrease of 19.5 per cent following removal. In cer-
tain cases, after the withdrawal of thyroprotein from the ration, the level of
milk production in the second week was lower than in the third week. In
one instance (no. 383), the average daily milk production for the second
7-day period after withdrawal was 16.8 lbs. but in the third week after re-
moval it was 18.4 Ibs. The magnitude of the decrease in milk production
following thyroprotein withdrawal appears to be associated with the stage
of lactation and the degree of stimulation received during the feeding period.
These observations suggest that, from the standpoint of milk and milk-fat
production, after thyroprotein is included in the ration it should not be with-
drawn until one desires to terminate lactation. Lactation will cease rapidly
following thyroprotein withdrawal.

Of the nine cows receiving thyroprotein from 3 to 17 months, six weighed
more and three weighed less at the end of the feeding period than at the
beginning. In three instances in which observations were made, body weight
increased rapidly following thyroprotein removal. Two of three cows
that decreased in body weight during thyroprotein feeding failed to secrete
milk with a higher fat content than that observed in a similar segment of a
control lactation. The question may be raised as to whether it is undesirable
to have cows continue to lese in body weight after the peak of lactation
is passed. If this continued loss is undesirable, the additional feed intake
required to prevent it must be determined. Since body weight increases
rapidly following thyroprotein withdrawal, it should not be too difficult to
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attain the desired body weight before the next calving. Another point tc
consider would be whether the latter part of the lactation plus the dry period
or the dry period alone is the most desirable time to replenish the body
reserves of a cow.

Body weight losses may not be severe following thyroprotein feeding, but
the fat content of the milk may decrease despite an initial increase (no. 492)
Increasing the feed intake may result in a further increase in the fat content
of the milk (no. 642). This suggests the desirability of increasing the feed
intake of an animal when thyroprotein feeding is started if a maximun
response is desired.

SUMMARY

The daily feeding of 10 g. of thyroprotein to nine cows resulted in an
initial inerease of 7.6 per cent in milk production; five cows receiving 15 ¢
of thyroprotein daily inereased 19.7 per cent in milk production.

The average daily milk production in the sccond week after the with-
drawal of thyroprotein was 19.5 per cent below that of the last weck of
thyroprotein feeding in five cows receiving 10 g. of thyroprotein; in three
cows receiving 15 g. of thyroprotein the deercase was 34.2 per cent.

In three of four cows receiving thyroprotein, the withdrawal and refeed-
ing of thyroprotein resulted in a marked decrease in milk production and
then a return to the pre-withdrawal level. The cow not returning to the
pre-withdrawal level was not fed thyroprotein at the previous level.

Of nine dairy cows that received either 10 or 15 ¢. of thyroprotein daily
for periods varying from 3 to 17 months, six seereted milk with a higher fat
content and six produced more milk than that secreted in a similar segment
of either a previous or a subsequent lactation. Of the three cows not show-
ing an increase in milk production during the entire thyroprotein feeding
period, only one failed to show an initial response in milk production.

The author is indebted to Dr. . J. Metzger of the New Jersey Agricul-
tural Experiment Station for the determination of Brucella abortus in twc
of the animals.
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o H
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MANUFACTURING PROGRAM
Tuesday, June 24
Afternoon Session

Dairy Building

C. L. HanxkinsoN, Chairman

1:00- 4:00 Bacteriology

M1

M2

M3

M4

M5

M6

M7

M8

M9

M10

Application of the Phosphatase Test to Various Dairy
Products. GrEOrRGE P. SANDERS AND OSCAR S. SAGER,
Bureau of Dairy Industry, U.S.D.A.
Time-Temperature Conditions Required to Inactivate
Phosphatase in Different Dairy Products. GEORGE
P. Sanpers AND OscAr S. SAGER, Burcaw of Dary
Industry, U.S.D.A.

Determining the Germicidal Potency of Quaternary
Ammonium Compounds and Their Use in Dairy Sani-
tation. W. S. MueLrer, D. B. SeeLcy, axp E. P.
LarkiN, Massachusetts State College.

Effectiveness of Hypochlorite and Quaternary Am-
monium Germicides in Destroying Streptococcus
agalactiac in a Mastitis Sanitation Procedure. XK. R.
SrurceoN, P. R. ErLuiker, W. J. HArPER, AND J. R.
FroEDGE, Purdue Unwwersity.

The Resazurin Reductase Test Using Prepared Sterile
Dry Vials. N. S. Gouping, State College of Wash-
ington.

Some Observations on the Inversion of Sucrose by
Invertase. L. E. MuLL axp L. R. ArriNgToN, Uni-
versity of Florida.

Observations on the Microscopic Analysis of Raw and
Pasteurized Milk. G. H. Warrous, Jr., Pennsyl-
vama State College.

An Activity Test for Cheddar and Cottage Cheese
Starters. B. E. HorrALL AND P. R. ELLIKER, Purdue
University.

Special Cultures for Manufacture of Blue Cheese
from Pasteurized Milk. C. E. PArMrLEE AnD F. E.
NELson, Towa State College.

Lipase Production by Mycotorula lpolytica. 1. 1.
Prrers AND F. E. NELson, Towa State College.

4:00- 5:00 Committee Meetings
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Wednesday, June 25
Morning Session
Dairy Building

C. L. HANRINSON, Chaitrman

9:00-12:00 Dry Milk Powders and Cheese

Mi1

Mi2

M13

Mi4

M15

M16

M17

M18

M19

The Vapor Pressure-Moisture Relationships in Dry
Milk Products. R. W. KuNkeL AND S. T. COULTER,
Unwersity of Minnesota.
Some Factors Influencing the Design of Spray Driers.
ArNoLp KirzEr anD S. T. CouULTER, University of
Minnesota. ’
Changes Produced in Milk on Heating. H. A. Hag-
LAND, R. JENNESS, AND S. T. CourtER, Untversity of
Minnesota.
Some Changes in Dry Whole Milk during Storage.
R. JENNESss, S. T. Courter, H. A. HaruaND, anD L. K.
Crowg, University of Minnesota.
The Relationship of Ascorbic Acid to the Keeping
Quality of Dry Whole Milk. S. T. CouLTER AND R.
JENNESS, Unwersity of Minnesota.
Factors Affecting the Ease of Reconstitution of Milk
Powders. U. S. AsHworTH AND H. A. BENDIXEN,
State College of Washington.
The Use of Non-fat Dry Milk Solids for Mother and
Batch Starters. B. E. HorraLL AND P. R. ELLIKER,
Purdue Unwersity.
Influence of Per Cent Oxygen in the Headspace Gas
of Container on the Quality of Dry Whole Milk dur-
ing Storage for One Year. G. H. WILSTER, Oregon
State College. ‘
A Comparison of the Yields of Cheddar Cheese Ob-
tained from Raw, Holder Pasteurized and High
Short-Time Pasteurized Milk. O. W. IrviNg, L. R.
BryanT, D. C. HiLr, anp W. H. SprouLk, Ontario
Agricultural College.
Wednesday, June 25
Afternoon Session
Dairy Building
B. E. HorrALL, Chatrman

1:30- 3:30 Chemistry ;

M20

A Study of the Volatile Acidity in Milk. 'P. G.
MmLER, P. L. ZimMERMAN, AND E. B. OBErG, Carna-
tion Company, Milwaukee, Wisconsin.
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Some Unique Properties of Lactose as a Dietary
Carbohydrate. Lroyp K. Ricas, Kraft Foods Com-
pany, Chicago, Illinois.

The Relationship between the Oxidation of Ascorbic
Acid and the Developmént of the Oxidized Flavor in
Milk. GeorGE R. GREENBANK AND PHILIP A. WRIGHT,
Bureaw of Dairy Industry, U.S.D.A.

The Use of Carotene for Coloring Butter. G. A.
RicHARDSON AND M. L. LonNg, Uniwersity of California.
Graphic Procedure for Determining Quantitative Re-
sults of Volumetric Analysis. W. I. TRETSVEN, Ad-
visory Service, Chicago, Illinois.

Some Chemical Reactions Involved in the Production
of the Sunlight Flavor in Milk. D. G. KEENEY AND
D. V. JosepHSON, Ohio State University.

A 'New Method for Determining Concentration of
Quaternary Ammonium Germicide Solutions. W. J.
Harper aND P. R. BLLIKER, Purdue University, AND
W. K. MoseLEY, Indianapolis, Indiana. ‘

Tonic Exchangers in the Dairy Industry. O. F. GaAr-
RETT, M and R Dietetic Laboratories, Columbus, Ohio.

Business Session
Committee Meetings

Thursday, June 26
Morning Session
Dairy Building
C. L. HanxkinsoN, Chairman

Ice Cream, Evaporated Milk, and Sanitation

M28

M29

M30

M31

M32

A Microscopic Study of the Texture of Ice Cream,
W. S. ArBUCKLE, University of North Carolina.

The Place of the Private Quality Control Laboratory
in the Dairy Industry. M. A. CoruiNs, Dryden, New
York.

Newly Developed Cleaning Aids for the Dairy In-
dustry. JorN R. PErry, Sealtest, Inc., New York,
N. Y.

Some Observations on the Role of Sulphydryls in
Heated Milk. StUArRT PATTON AND D. V. JOSEPHSON,
Ohio State University.

The Utilization of the Mineral-Ton Exchange Prin-
ciple in the Manufacture of Evaporated Milk. D. V.
JosEPHSON AND C. B. REEVES, Ohio State University.
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M33 The Manufacture of High-Solids Evaporated Milk.
Mark KeeENEY AND D. V. JoserusoN, Ohio State Uni-
versity.

M34 Condensing Whole Milk for Ice Cream Mix with the
Vacreator. G. H. WiLsTER, Oregon State College.

M35 A Study of the Use of Nordihydroguairaitic Acid in
the Storage of Frozen Sweet Cream. J.  W. StoLL,
E. O. Herremp, axp P. H. Tracy, University of
Illinois.

11:00-12:00 Business Session

Thursday, June 26
Afternoon Session
Dairy Building
C. L. HANKINSON, Chairman
1:00- 3:00 Special Invitational Papers _
Utilization of Whey. B. H. WEBB, Bureaw of Dairy In-
dustry, U.8.D.A. .

Milk Lipase. I. A. Gourp, Dairy Department, Unwersity
of Maryland.
Continuous Methods for the Manufacture of Butter. A.
W. FarraLL, Agricultural Engineering, Michigan State
College. :
Physical Chemistry as Applied to Ice Cream Manufacture.
II. H. SoMMER, University of Wisconsin.
3:00- 5:00 General Business Session
War Memorial Hall
6:30 Annual Banquet
Creelman Hall

PRODUCTION PROGRAM
Tuesday, June 24
Afternoon Session

Field Husbandry Building

DwicHaT M. SEATH, Chairman

1:00- 4:00 Srecrions A & B, Artificial Breeding, Heredity Studies,
Cross Breeding
P1 The Influence of Streptomyecin upon the Livability
and Bacterial Content of Bull Semen. J. O. Aum-
Quist, W. T. S. Tuorp, anDp P. J. GLANTZ, Pennsyl-
vania State College.



P2

P3

P4

P5

P6

P7

P8

P9

P10

P11

P12

P13
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Some Effects of Adding Thyroxine to Bull Semen.
A. B. Scuuurze anp H. P. Davis, Umwersity of
Nebraska. )

Total Digestible Nutrients and Protein Levels for
Dairy Bulls Used in Artificial Insemination. CEcIL
BrantoN, R. W. BraTTON, AND G. W. SALISBURY,
Cornell University.

A Study of Factors Affecting the Length of Gesta-
tion in Dairy Cattle. H. A. HermMan anp R. W.
Searpixg, University of Missouri.

The Relationships of Frequency of Ejaculation, Age
and the Ratio of Plasma Calcium and Phosphorus
Levels to the Plasma Phosphatases of Dairy Bulls.
J. T. Rem, G. M. Warp, R. L. SAusBURY, anD C. E.
SuvUArT, New Jersey Agricultural Experiment Sta-
tion.

Light Variation Associated with Conception Rate in
Artificial Breeding. ErnesT Mercier aAnp G. W.
SavLisBURY, Animal Indusiry Service, Department of
Agriculture of Quebee, Canada, and Cornell Uni-
versity.

Studies of Oxidative Mechanisms in Bull Semen.
J. T. Rem, R. L. SALsBURY, AND (. M. WARD, New
Jersey Agricultural Experiment Station.

Collecting Genetic Data through Cooperating Dairy-
men. N. P. Ravsron, S. W. Meap, aAnp W. M. REGAN,
University of California.

Variation in the Type Ratings of Individual Ayrshire
Cows. GEorGE HyAaTt, Jr., AND W. J. TYLER, West
Virginia University.

Heritability of Type Ratings, and the Correlation be-
tween Type and Butterfat Production of Ayrshire
Cows. W. J. TyLer AND GEorcE HyATT, JR., West
Virginia University.

Analysis of the Production Records of Cross-Bred
Dairy Cattle. R. A. HimpEr ANnp M. H. FoHRMAN,
Bureaw of Dairy Industry, U.S.D.A.

Progress Report on Cross-Breeding of Dairy Cattle
at Beltsville. M. H. FoHRMAN, Bureau of Dairy In-
dustry, U.S.D.A.

A Case of Intersex in Dairy Cattle. W. W. Yarp,
University of Illinois.

4:00- 5:00 Committee Meetings
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Wednesday, June 25
Morning Session
Field Husbandry Building
Dwicur M. SearH, Chairman
9:00-12:00 Section A, Feeding and Management

P14 Dairy Cattle Improvement Work of the Imperial
Agricultural Research Institute—India. J. D. S.
KumAraN, University of Missourt.

P15 The Use of the Pen Barn as a Means of Mastitis Con-
trol. P. L. Kerny, D. F. Breazearg, G. S. HArsH-
rFieLD, AND A. B. HorrurmN, South Dakota State
-College. '

P16 Report on Attempts to Prevent Mid-Summer Slump
in Milk Production by Hay Feeding. D. M. SEATH
AxD G. D. MiLLEr, Lowisiana State Unmiversity.

P17 The Influence of Cracked Soybeans and Soybean Hay
on the Flavor and Quality of Milk. ErLe E. BArrt-
LEY AND C. Y. CanNoN, Towa State College.

P18 The Value of Adding Ground Alfalfa Hay to the

' Concentrate Mixture Fed with Prairie Hay in Rations
for Dairy Cows. A. H. KunonMax axp H. W. Cave,
Oklahoma A. & M. College.

P19 The Effects of Calcium and Other Mineral Elements
on the Lipid Partition in the Feces of Milking Cows.
G. M. Warp anD J. T. Rew, New Jersey Agricultural
Ezxperiment Station.

P20 Cobalt Tolerance in Young Dairy Cattle. H. A.
KEENER, (. P. PERCIVAL, AND K. S. MorrOWw, Univer-
sity of New Hampshire, ANp G. H. Erus, U. S. Plant,
Soil and Nutrition Laboratory, Ithaca, N. Y.

P21  Phosphorus Metabolism Studies. I. Secretion of
Phosphorus in Milk as Determined with the Radio-
active Tsotope. C. L. ComAr, W. A. KrIENKE, P. T.
Dix Arxowp, R. B. BECKER, AND GEORGE K. DaAvrs,
University of Florida.

P22 Feeding Value and Digestibility of Dehydrated Sweet
Potatoes. L. L. Rusorr, D. M. Seatm, anp G. D.
MriLuer, Louisiana State University.
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GEeorGE WIisE, Chairman

9:00-12: 00 SEecrion B, Colostrum, Mastitis, Milk Secretion

P23

P24

P25

P26

P27

P28

P29

P30

P31

P32

P33

Studies on the Globulins of Bovine Colostrum. 1I.
Isolation and Properties of a Water Soluble Globulin.
R. G. Haxsex anp P. H. Pumues, University of
Wisconsin.

Studies on the Globulins of Bovine Colostrum. IIL
The Absorption of Globulins by the Young Calf.
R. G. Hansex axp P. H. Paiuures, University of
Wisconsin.

Tocopherol Levels in the Colostrum and in the Early
Milk of the Dairy Cow. D. B. ParrisH, G. H. WisE,
AND J. S. HugHEs, Kansas State College.

Action of Bacterial Filtrates Infused in the Mammary
Gland. Max L. Dawpy anp W. E. PETERSEN, Uni-
versity of Minnesota. '

The Effect of Intramammary Treatment for Mastitis
upon Milk Production. Errc W. Swanson AND H. A.
HerMmAN, University of Missouri.

The Use of Penicillin vs. Natural Recovery as a Means
of Treatment of Mastitis. D. F. BreazeaiLg, P. L.
KeLvny, G. S. HARSHFIELD, AND A. B. HoErRLEIN, South
Dakota State College.

The Use of Non-Chlorine Disinfectants for the Wash-
ing of Cows’ Udders. Roserr H. Kurrm axp PAuL
M. Reaves, Virginia Polytechuic Institute.

The Effect of Reduced Feed Intake on Mammary
Growth and Lactation. J. F. Syres, T. R. WRENN,
Axp 8. R. HawL, Bureaw of Dairy Industry, Agri-
cultural Research Administration, U.S.D.A.

Further Studies on the Effect of Vitamin D on Some
of the Blood Changes in Normal and Milk Fever
Cows at Parturition. J. W. Hiees, W. D. PouNDEN,
AxD W. E. Krauss, Ohio State Unwersity.

The Effect of the Quality and Quantity of Feed Pre-
partum and Post-partum upon Blood Glucose and
Blood Acetone Bodies. J. C. SmaAw aAnxp G. M.
Camrns, University of Maryland.

Vitamin A Deficiency in Dairy Cattle on Rations Con-
taining Ground Raw Soybeans. J. C. Suaw, Univer-
sity of Maryland, ANp L. A. MoorE AND J. F. SYkEs,
Bureaw of Dairy Industry, Agricultural Research Ad-
ministration, U.S.D.A.



336

1:30- 5:30

3:00- 3:30

9:00-11: 00
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Wednesday, June 25
Afternoon Session
War Memorial Hall

W. T. CranpaLL AND D. M. SeaTtH, Co-chairmen

Joint Meeting with Extension Section

Report of Dairy Cattle Health Committee, C. G. Brabr,
Chairman.

Symposium—DBrucellosis in Cattle.

Recess

Report of Dairy Cattle Breeding Committee. E. J. PErrY,
Chairman.

Report of Breeds Relations Committee. H. A. HERMAN,
Chasrman.

Symposium with PUREBRED DAIRY CATTLE ASSOCIATION par-
ticipating, Getting the Most Out of Our Nation-Wide Test-
ing Program.

Thursday, June 26
Morning Session

War Memorial Hall
Dwiciit M. SEATH, Chairman

Secrions A & B, Roughage and Pasture

P34 Values of Regular Corn Silage, Grainless Corn Silage
and Ear Corn Silage in the Dairy Ration. KENNETH
M. Du~xn, Ray E. Evny, axp CArL F. HUFFMAN,
Michigan State College.

P35 Carotene Losses from Artificially Dehydrated Alfalfa
and from Artificially Dehydrated Alfalfa Silage.
R. G. WasusurN, W. E. Krauss, aND C. F. MoxRoOE,

. Ohio State University.

P36 Silage Density: Effect of Pressure, Time and Crop
Condition. A. E. Perrixs Axp R. G. WASHBURN,
Ohio State University.

P37 The Comparative Feeding Value of Corn Silage and
Corn-Treated Meadow Crop Silage, with and without
the Addition of Dilute Acetic Acid: C. F. MONROE,
A. E. Prrxins, C. E. Kxoor, axp R. C. THOMAS, Ohio
State University.

P38 The Digestibility of Coarsely Ground and Finely
Ground Alfalfa for Dairy Heifers. Eric W. SwAN-
soN AND A. C. RaaspaLE, University of Missourt.



11:00-12: 00

1:00- 3:00

P39

P40

P41
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Drying Requirements, Losses Due to Drying and
Quality of Forage Obtained in Mow Hay Drying Ex-
periments at Beltsville. J. B. SmepHERD, L. G.
ScroENLEBER, H. G. WiseMAN, anD C. G. MELIN, Bu-
reaw of Dairy Industry, Agricultural Research Ad-
nunistration, U.S.D.A.

Grazing Management Studies of Orchard Grass-
Ladino Clover. P.S. WiLLiams, V. G. SPRAGUE, C. B.
Kw~opt, anp K. M. AuTrEY, Pennsylvania State Col-
lege, and U. 8. Regional Pasture Laboratory, State
College, Pa.

The Evaluation of Several Grass-Legume Mixtures for
Grass Silage and Aftermath Grazing. C. B. Knobpr,
V. G. SPrAGUE, P. S. WiLLiams, ANp K. M. AUTREY,
Pennsylvania State College, and the U. S. Regional
Pasture Laboratory, State College, Pa.

Business Meeting

Thursday, June 26
Afternoon Session
Ficld Husbandry Building

DwicHT M. SEATH, Chairman

Secrion A, Milk Secretion

P42

P43

P44

145

P46

The Influence of Thyroprotein in the Ration of Dairy
Cattle. Ravru P. ReecE, New Jersey Agricultural
Ezperiment Station.

Some Effects of Feeding Thyroprotein to Dairy Cows.
J. W. Tuomas anp L. A. Moorg, Bureaw of Dawry In-
dustry, U.S.D.A.

The Effect of Thyroprotein and Feed Intake on the
Heart Rate of Dairy Steers. J. F. Sykes, T. R.
WreNN, L. A. Moorg, axp J. W. THOMAS, Bureaw of
Dairy Industry, Agricultural Research Administra-
tion, U.S.D.A.

Further Observations on the Effects of Feeding
Thyroprotein to Dairy Cows. A. H. Van Lanpixe-
HAM, GeorcE HyAaTT, CHARLES E. WEAKLEY, JR., AND
H. O. HexpersoN, West Virginia University.
Absorption and Elimination of Thiouracil in Rumi-
nants. Ray E. Ery, KenneTH J. OusoN, axp E. P.
REeINEKE, Michigan State College.
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P47

P48

P49

P50
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The Influence of Thiouracil on Mammary Lobule-
Alveolar Growth in Mice. Joux P. MixNEr, New
Jersey Agricultural Experiment Station.

Factors Influencing the Male Hormone Content of
Cow Manure. C. W. TURNER, Unwersity of Missouri.
Progress Report in Study of Certain Goitrogens. G.
W. Prees anp C. W. TurNER, Unwersity of Missouri.
The Effect of the Interval between Washing of the
Udder and Attachment of Milking Machines upon the
Bacterial Flora and Milk Production of Dairy Cows.
C. B. Kv~opr, J. J. Rep, P. S. WiLLiams, axp E. M.
KEsLEr, Pennsylvania State College.

GEORGE WiSE, Chairman

SectioN B, Calf Feeding

P51

P52

P53

P54

P55

P56

The Riboflavin Content of Cow’s Colostrum. T. S.
SurToN AND HAroLp E. KAEser, Ohio State Uni-
versity.

Some Possible Relationships between Management,
Fore-Stomach Contents, and Diarrhea in the Young
Dairy Calf. W. D. Pouxpex anxp J. W. Hiess, Ohio
State University.

The Effect of Feeding Various Levels of Vitamin A
on the Depletion Time of Dairy Calves. W. C.
Jacossox, H. T. CoxVERSE, AND L. A. Moorg, Bureau
of Darry Industry, U.S.D.A.

The Antirachitic Properties for Calves of Hay Har-
vested by Field Curing, Barn Drying and Making
Wilted Silage. L. A. Moore, Bureaw of Dairy In-
dustry, U.S.D.A.

Changes in the Cell Volume and in the Concentration
of Several Inorganic Constituents in the Blood of the
Dairy Calf during Its Early Post-Natal Develop-
ment. G. H. Wisg, M. J. CALpwELL, D. B. PARRISH,
AnD J. S. HucHEs, Kansas State College.

Distillers’ Dried Solubles and Grains with Solubles
as a Supplement in Dairy Calf Rations. J. R.
ScHABINGER AND C. B. Knobpr, Pennsylvania State
College.

The Utilization of g-Carotene, Vitamin A Alcohol,
and the Natural Ester of Vitamin A by Holstein
Heifers. R. H. Ross. C. B. Kxopt, AND N. B. GUER-
RANT, Pennsylvania State College.



3:00- 5:00

6:30

1:00- 1:15
1:15-.4:00

4:00- 5:00

9:00-12:00
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P58 Soybean Oil Filled Milks for Feeding Young Dairy
Calves. NorMmaN JacoBsoN AnD C. Y. Cannon, Iowa
State College.
P59 The Placental Transfer and Colostral Storage of
Vitamin D in the Bovine. H. D. EATonN, A. A. SPIEL-
MAN, AND J. K. Loost1, Cornell Unwersity.
P60 The Effect of Protein Level on the Nitrogen Metabo-
lism and Gains in Weight of Growing Holstein Calves.
G. P. LorereEn AND J. K. Loosri, Cornell Uniwersity.
General Business Session
War Memorial Hall
Annual Banquet
Creelman Hall

EXTENSION PROGRAM

Tuesday, June 24
Afternoon Session

Animal Husbandry Building
 W. T. CraNDALL, Chairman

Opening Business Session

Dairy Record Keeping

Report of Dairy Records Committee. J. F. KENDRICK, Bu-
reaw of Dairy Industry, U.S.D.A.

Canadian Registration and Production Policies. G. E.
Raithby, Ontario Agricultural College.

The Ohio Dairy Service Plan. R. R. STArBUCK, Olito State
University.

Bstimating the Yield of Pasturage on Farms (a) The
Method; (b) Use in Dairy Herd Improvement. R. E.
Hopgson, F. J. Arnowp, J. B. SmEpHERD, AND R. E.
SHEAFFER, Bureau of Dairy Industry, U.S.D.A. and the
University of Maryland, cooperating.

Committee Meetings

Wednesday, June 25
Morning Session
War Memorial Hall
'W. T. CrRANDALL, Chairman

Teaching Methods and Exhibits .
Technicolor, sound Extension Teaching Movie, *‘The Chal-
lenge to New York Dairymen’’.



340 JOURNAL OF DAIRY SCIENCE

Inspection of Exhibits and Explanation of Each Exhibit
by Person in Charge.

Report of the Exhibit Committee. L. A. JouNsoN, Michigan
State College.

Wednesday, June 25
Afternoon Session
Animal Husbandry Building

W. T. CraNDALL AND D. M. SgaTH, Co-chairmen
1:30- 5:30 Joint Meeting with the Production Sections
War Memorial Hall

Report of Dairy Cattle Health Committee. C. G. BRADT,
Cornell University.

Symposium—DBruecellosis in Dairy Cattle.
3:00- 3:30 Recess
Report of Dairy Cattle Breeding Committee. E. J. PERRY,
Rutgers University.
Report of Breeds Relations Committee. H. A. HERMAN,
University of Missourt.
Symposium with PUREBRED DAIRY CATTLE ASSOCIATION par-

ticipating, Getting the Most Out of Our Nation-Wide
Testing Program.

Thursday, June 26
Morning Session
Animal Husbandry Building

‘W. T. CraNDALL, Chairman
9:00-11:00 Artificial Insemination and Pen Stabling
Selection and Repeatability of Sires Used in Artificial In-
semination. RAY ALBRECTSEN, Cornell University.
The Montana Elevated Cow Stall. J. O. TRETSVEN, Montana
State College. '
The Uninsulated Pen Barn in Wisconsin. G. R. BARRETT,

Unwersity of Wisconsin.
11:00-12:00 Business Meeting
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Thursday, June 26
Afternoon Session
Animal Husbandry Building
W. T. CranpALL, Chairman

1:00- 2:00 4-H Club Programs
Report of 4-H Club Committee. G. W. VERGERONT, Uni-
versity of Wisconsin.
A 4-H Dairy Extension Program and Plan of Work. H. A.-
WiLLMAN, Cornell University.
2:00- 3:00 Business Meeting
3:00- 5:00 General Business Session
War Memorial Hall
6:30 Annual Banquet
Creelman Hall
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ABSTRACTS OF LITERATURE

BOOK REVIEWS

138, Ice. Cream Industry. Second Edition. G. D. Turnsow, P. H.
TrACY, AND L. A. RAFFETO. 654 pages. $6.00. John Wiley &
Sons, New York. 1947.

This textbook on the manufacture of ice cream is entirely new and re-
places an earlier book by Turnbow and Raffeto. The text covers the ice
cream industry from its early history up to and including the war years. .
The book is well illustrated, contains 25 chapters of worthwhile information,
and is understandable to the plant man who has had no techniecal training.

There are chapters dealing with history, classification, and recipes. The
recipes (15 pages) are largely for various flavors used and for ice ecream of
different flavors, sherbets, ices, and fancy ice creams. Adequate directions
also are supplied. Other chapters cover composition of mix, selection of
milk products, and sweetening agents with their relative sweetness values.

A chapter of considerable size deals with stabilizers in which gelatins,
gums of the kinds used in ice cream, and emulsifying agents are discussed.
A short chapter is devoted to eggs in ice cream, and another to standardiza-
tion of the mix. ‘‘Mix Preparation’’ is the title of a long chapter covering
equipment use, standardizing of acidity, pasteurization, homogenizing, cool-
ing, restandardization of off batches, making mixes in the vacuum pan, and
coloring. Two chapters are devoted to freezing the mix by batch and both
kinds of eontinuous freezers, overrun control, and factors affecting overrun.
Flavoring ice cream is covered in Chapter 12, while other chapters deal with
hardening ice cream and with packaging and delivery. Ice cream novelties,
sherbets and ices, specialties, and the manufacture of fancy ice cream forms
are well handled. Several excellent illustrations show how fancy forms are
made.

Sanitary control, bacterial content, washing and sterilizing, food value,
defects, and physical and chemical properties are discussed in detail in
chapters devoted to these subjects. The business phases of ice cream manu-
facturing are covered in chapters devoted to merchandizing, plant costs, and
records. The final chapters deal with mechanic phases such as refrigera-
tion, steam and equipment, the testing of dairy products used in ice eream,
and the testing of ice cream for fat and total solids. C.D.D.

139. Prices of Dairy Products and Other Livestock Products. FrANK
A. PearsoN axp EpMUND E. Vian. 154 pages. $3.00. Cornell
University Press, Ithaca, New York. 1946.

This book contains the results of a study to determine the effect of
monthly production, stocks, supply, price level, demand, and competitive
A65
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products on the monthly prices from 1920 to 1941 for each of twelve live-
stock produets: butter, cheese, evaporated milk, nonfat dry milk solids,
casein, eggs, poultry, lamb, veal, beef, pork, and lard. Oleomargarine and
cottonsed oil also are discussed because of their close relationship to butter
and lard, respectively. Most of the variations in prices of livestock prod-
uets are explained on the basis of the general price level and the production,
stocks, or supply of the different products. These factors accounted for 45
to 94% of the variation in the monthly prices. The importance of price
level varied from month to month. For some products large production
and low prices were associated, while in others high prices and high pro-
duction were related. Stocks generally were related inversely to prices, but
the effects varied widely from season to season and from product to product.
Butter prices, for example, were more closely related to supply than to pro-
duction. The commonly used measures of demand—national income, earn-
ings of factory workers, and business activity—did not explain much of the
variation in the prices after the effects of the price level and production,
stocks or supply had been eliminated.

The book is well written, with most of the data presented in simple tabu-
lar and graphical form. A 14-page abstract and summary contains con-
clusions based on the principal findings for each product and a statement
of the economie principles involved. This book should be a weleome addi-
tion to the library of any person interested in the factors affecting the prices
of dairy and closely related farm products. W.L.S.

140. Bacterial Chemistry and Physiology. JonN R. PorTER. pp. 1073 +
x. $12.00. John Wiley & Sons, Inc., New York, N. Y. 1946.

This book is a needed addition to the literature of fundamental bacteri-
ology, as it summarizes material from very diverse sources and provides
an excellent bibliography for further study of special points. Much of the
material is such as to have considerable technological application. Of the
ten chapters, those on growth and death of bacteria, effects of physical agents
on bacteria, effects of chemical agents on bacteria, bacterial enzymes and bac-
terial respiration, bacterial nutrition, and microbial fermentations should be
of special interest to people in the dairy industry. F.E.N.

141. Concise Chemical and Technical Dictionary. H. BENNETT, Editor.
pp. 1055 + xxxix. $10.00. Chemical Publishing Co., Inc., Brook-
Iyn, N. Y. 1947.

More than 50,000 items, compounds, or names are described or defined.
For many chemical compounds the chemical name, synonymous names, semi-
structural formula, molecular weight, color, form, specific gravity, melting
point, and solubilities are given. The biological terms in general are incom-
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pletely listed, and many of those listed are not defined as well as one might
wish. The coverage of trade names and common trade terms appears to be
unusually good and is one of the most desirable features of the book. The
rules of nomenclature of organic chemistry adopted by the Council of the
International Union of Chemistry in 1930 are summarized in some detail,
and an extensive list of names and formulae of radieals occurring in organie
compounds is presented. The 1934 report of the Nomenclature, Spelling
and Pronunciation Committee of the American Chemical Society is repro-
duced by permission. Tables of Greek, mathematical, apothecary and mis-
cellaneous symbols are given, as are weights and measures and temperature
conversion scales. The list of indicators unfortunately lists those for pH,
oxidation-reduction potential, and specific compounds all in one group. The
diagraming of many of the important organic ring systems provides a useful
summary.

‘While this is not a handbook in the usual sense of the word, it fulfills
many of the functions of a handbook and provides considerable information,
especially in the fields of chemistry and related topies, which is not included
in the usual handbook. F.E.N.

BACTERIOLOGY

142. A Review of Micrococcus Enterotoxin Food Poisoning. W. C.
JHavNEs AND G. J. HUcker, N. Y. State Agr. Expt. Sta., Geneva,
N.Y. Food Res., 11,4:281. July—Aug., 1946.

A rather complete summary of the available information relative to the
role of certain varieties of micrococei in causing outbreaks of food poisoning
or gastroenteritis in humans is presented. Milk and other dairy produects
frequently have been involved as sources of the organisms. Much of the
presentation deals with the characteristics and properties of the bacterial
enterotoxin, which is the real cause of the symptoms found in those suffering
attacks. An-extensive bibliography is presented. F.J.D.

CHEESE

143. Building of Store Rooms for Cheese. FraNk LAMBERTSEN. Nor-
disk Mejeri-Tidsskrift, 12, 11: 221-230. 1946.

The modern store room for cheese must have a capacity large enough that
it can hold 34 months’ produection ; thus the cheese does not need to be sold
in a period of low prices. A one-story building is the ideal, because cheese
can be trucked easily from room to room. A one-story store room may be
built in the basement and extended out under the area around the factory.

" The racks should be low enough that a man easily can reach the cheese
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placed on the upper shelf. A sufficient space between the shelves and be-
tween the shelves, ceiling, and floor is of great importance for good working’
conditions, as are wide passages between the racks. No rack should ever
touch the wall. The walls, ceilings, and floors should be smooth and without
irregularities. For sanitary reasons, the walls should be faced with brick.

If a one-story store room cannot be built, the staircases and elevators
should be placed conveniently. Likewise, the different rooms—the salting
room, curing room, the cold cooler, and the sales room—should be located
conveniently.

Much is dependent on the temperature and the humidity in the store
room. Good insulation and a good heating and cooling system are of great
importance. Heating is best done by circulation of warm water. Radiators
are best placed on the walls. The cooling system can work with an evapora-
tion temperature of 32° F. or a little above, and the humidity easily ean
be held at 80-85° F. without artificial humidification. A ecooling system in
which the air is circulated by a fan is best. It prevents water condensate
on walls and ceilings and renews the air.

In store rooms for Blue cheese and Emmenthaler cheese the fan system
cannot be used because of the high humidity wanted. Pipes in which a cool-
ing medium is circulated can be placed under the ceiling and cold air will
circulate over the cheese and keep it eold.

Both building and equipment must be of good quality. T.X.

144. Process for Making Material for Use in the Manufacture of Process
Cheese. II1GBEE WAYNE BRryanT (to Kraft Cheese Co.). U.S.
2,392,362, Jan. 8, 1947. (5 claims).

In the manufacture of the class of cheese including Limburger, brick and
Camembert varieties, after the curd is matted, it is subdivided into chunks
not materially more than 1 inch in thickness and then washed promptly
to prevent re-matting. The surfaces are subjected to action of appropriate
aerobic ripening organisms in an atmosphere suitable for proper develop-
ment and the ripened chunks then consolidated by heat to form the finished
cheese. Increased rate of ripening under conditions which ‘‘substantially
prevent’’ formation of undesirable rind is claimed. F.E.N.
145. Process for Making Cheese. AvraNn E. FLowWERS AND ANDREW E.

MEeRGET (to The De Laval Separator Co.). TU.S. 2,415,239, Feb.
4, 1947. (4 claims).

A process for removing gas from cheese curd dispersed in whey and
centrifuging out the curd as the heavier component by a continuous process
is described. F.E.N.

~ .
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CHEMISTRY

146. The Component Fatty Acids of Buffalo Colostrum Fat. C. P.
ANANTAKRISHNAN, V. R. BHALE Rao, T. M. Paur, axp M. C.
Ranaaswamy, Imperial Dairy Research Institute, Bangalore,
India. Jour. Biol. Chem., 166: 31-33. 1946.

Composite mixtures of colostrum fat from four Murrah buffaloes taken
the first five days, the tenth and fifteenth days of lactation were analyzed
for the usual physical and chemical fat constants. The refractive index
and the iodine value gradually decreased, with a corresponding inerease in
the Reichert and saponification values. Fat from the first, second, third,
and tenth days of lactation was subjected to detailed chemical analysis by
ester fractionation. ‘‘The chief changes to be found were the gradual in-
crease in the amount of butyrie, myristie, and palmitic acids and a decrease
in the amount of stearic and oleic acids, the decrease in the latter being more
pronounced.”’ The analytical data are summarized in two tables. A.O.C.

147. The Immune Proteins of Bovine Colostrum and Plasma. EwmiL L.
SmitH, E. R. Squibb and Sons, New Brunswick, N. J.  Jour. Biol.
Chem., 164: 345-358. " 1946.

Colostrum and the protein fractions derived from it were studied electro-
phoretically. A lactoglobulin possessing all the immune properties of
colostrum could be isolated, and data are given to show that this globulin
easily is distinguished from g-lactoglobulin. In two different trials this
immune globulin comprised 55% of the total protein of colostrum drawn 1
hour post partum. ‘‘Immune activity has not been found in fractions free
from this protein, and conversely the isolated protein accounts completely
for the immune properties of colostrum . . . by the second day the composi-
tion of the colostrum begins to approach that of milk and the immune lacto-
globulin fraction can no longer be obtained free of other proteins by the
simple method described.”’

Some discussion is devoted to the relationship of the various immune
proteins. While the colostrum globulin is similar to the globulin found in
bovine blood serum, the two are not identical. A.0.C.

148. Isolation and Properties of Immune Lactoglobulins from Bovine
Whey. EwMm L. SmitH, E. R. Squibb and Sons, New Brunswick,
N.J. Jour. Biol. Chem., 165: 665—-676. 1946.

““The high levels of immunity generally present in colostrum have
served to obscure the fact that immunity is also present in the later milk.
Though present in small amount, the immune proteins occur regularly in
the whey of normal animals.
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" Electrophoretic analysis has shown that the immune lactoglobulins con-
stitute about 10 per cent of the protein in normal bovine whey. During
hyperimmunization the immune components may inecrease considerably,
although this does not occur regularly.

‘¢ A method has been described for the isolation from whey of the euglob-
ulin and pseudoglobulin in electrophoretically homogeneous form. Immune
activity is associated with both of these proteins.

‘‘The isolated proteins have been studied in the Tiselius apparatus at
different pH values, and the proteins have been characterized by their iso-
electric points, diffusion constants, absorption spectra, and other properties.

‘¢Studies in the ultracentrifuge reveal that all of the isolated bovine im-
mune proteins contain more than one component. The principal component
(76 to 92%) has a molecular weight of about 180,000.’’ A.0.C.

CONCENTRATED AND DRY MILK; BY-PRODUCTS

149. Plastic Cream, Its Production and Uses. R. J. SpiErs, Abbotts
Dairies, Inc., Philadelphia, Pa. Dairy Ind. Found. Assoec. Bul., 39,
7:189-192.  Feb. 14, 1947.

The present methods of producing plastic cream were perfected and
patented by Abbotts Dairies, Inc., and a suitable bowl assembly designed by
the De Laval Separator Co. A number of factors must be controlled care-
fully if the quality of the produect is to be right. Included are: (1) good
 quality raw material, (2) freedom from copper or iron contamination, (3)
temperature control (170° F. for 15 min. after the first separation and the
second separation carried out at 145° F.), (4) product cooled enough to be
like ice cream as it is packaged—never so much that paddles are necessary
for handling, (5) use of a cylindrical cardboard container similar to 5-gallon
ice eream can, (6) cooling as soon as packaging begins, using 10-20° F. air
blast, (7) storing at 0 to —10° F., (8) shipping in brine-refrigerated cars,
(9) keeping the fat content between 79.5-80.5% (all testing must be done
at time of packing and not on frozen cream).

A thorough study of the psychrophylic type of bacteria in this product
is needed. Plastic cream may be used for any purposes for which 50%
. cream is used and for some additional purposes. Largest use is in ice cream,
with cream cheese a close second. If more attention is not paid to quality,

plastic eream will lose much of the trade advantage it recently has earned.

150. Manufacture of Casein by Means of Gyratory Motion Applied to an
Inclined Screen. Epwarp J. WeNDT (to Hercules Powder Co.).
U.S. 2,415,268, Feb. 4, 1947. (4 claims). ’

This patent describes a device consisting of a means for causing gyratory
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motion to which is attached a closed pan provided with an inlet, a fine-mesh
sereen on the bottom but tilted from the horizontal, and an outlet in the pan
from the highest point on the sereen. A catch basin is placed under the
pan to collect the liquid after the very fine particles have been separated
from it. F.E.N.

151. Dairy Process. GrrALD C. NORTH AND ALVIN J. ALTON (to Beatrice
Creamery Co.). 'U.S. 2,392,401, Jan. 8, 1947. (6 claims).

Powdered whole milk is made by first separating the whole milk to fluid
cream and skim milk. The resultant skim milk is condensed and heated to
170-180° K. for 15-30 min. The cream is heated separately to 170-180° F.
for 15-30 min., then combined with the treated skim milk portion and the
resultant mixture dried to a powder. F.E.N.

FEEDS AND FEEDING

152. Factors Affecting the Enzymic Destruction of Carotene in Alfalfa.
H. L. MircaeLL aAxp S. M. Havce, Purdue University Agr. Expt.
Sta., Lafayette, Ind. Jour. Biol. Chem., 7164: 543-549. 1946.

‘‘Enzymic destruction of carotene in alfalfa leaves was retarded as long |
as the tissues remained turgid, but inereased rapidly with wilting. Since

the loss of carotene was very rapid when the cells had been ruptured or

otherwise modified by freezing, it appears that cell permeability limits caro-|

tene destruction. Under field conditions, little loss of ecarotene oceurs until
wilting takes place. ‘l

¢“Soil fertility had no significant effect on the carotene-destroying activity
of alfalfa leaves.

‘“ As the plants approached maturity, there was a slight decrease in caro-
tene-destroying activity.

““There were no consistent differences in the carotene-destroying activity
of the four varieties of alfalfa studied.

“Enzymic destruction of carotene during field curing appeared to be
greater than destruetion by light.”’ A.0.C

ICE CREAM

153. Retension of Ascorbic Acid in Strawberries during Processing,
Frozen Storage and Manufacture of Velva Fruit. H. J.
LorrrLER, Western Regional Research Liaboratory, Albany, Calif.
Food Res., 77, 1: 69. Jan.—Feb., 1946.

Prime, mature strawberries averaged 66 mg. of ascorbic acid per 100 g.
on a sirup-free basis.3 months after freezing. Immature fruit averaged 91
mg. and over-ripe fruit 55 mg. on the same basis. Whole or sliced berries

1%
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frozen without sugar lost no ascorbic acid during freezing. With sugar the
losses amounted to about 10-15%. Whole berries packed in water lost
about 20%, while pureeing or flash pasteurizing of the puree prior to freez-
ing reduced the ascorbic acid not more than 5%.

On short storage (2-3 months), the berries frozen without sugar lost
about 12-15% of their ascorbic acid ; those with sugar, less than 5% ; purees
with sugar, 12% ; and purees without sugar, about 16%. On extended
storage up to 15 months, the sugared and unsugared berries lost only an
additional 5% of ascorbic acid. The sugared and unsugared purees lost
about 10 and 15%, respeectively. .

Losses during defrosting were found to be greater than in freezing and
holding, particularly if the defrosting was slow or if the products were held
some time after defrosting. When sugared puree was made into velva fruit,
the loss of ascorbic acid was less than 5%. TUnsugared purces, however,
lost 12% during the mixing and refreezing. I".J.D.

154. Retension of Ascorbic Acid in Raspberries during Freezing, Frozen
Storage, Pureeing and Manufacture into Velva Fruit. II. J.
LoerrLER, Glacier Packing Co., Sanger, Calif. Food Res., 11, 6:
509. Nov.—Dec., 1946.

Essentially all the ascorbic acid was retained in raspberries during freez-
ing and storage up to 4 months, and not over 25% was lost up to 28 months.
Sugar was found of definite value in reducing even this small loss. In
frozen raspberry purees, lack of sugar more than doubled the loss of ascorbic
acid during 16 months of storage. F.J.D.

155. Ice-Cream Freezer. Lrrovy H. Kni. TU.S. 2,416,326, Feb. 25, 1947.
(15 elaims).

The motor-driven freezer is intended for insertion into the ice compart-
ment of a refrigerator. Provisions are made for discharge to the atmos-
phere of the air heated by the driving motor. F.E.N.

MILK

156. When Electricity Is Used for Pasteurization Does It Fit in with
Other Plant Operations. IsrAEL Apawms, St. Lawrence Dairy,
Reading, Pa. Dairy Ind. Found. Assoc. Bul, 89, 7: 177-179.
Ieb. 14, 1947.

The installation of an electrical pasteurizer presents no problems that
cannot be corrected as readily as when installing any other system of pas-
teurization. The possibility of two or three small units to get the desired
total capacity is suggested. E.F.G.
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157. Pros and Cons of Short-Time High-Temperature Pasteurization.
R. J. WinNiNg, Sheffield Farms Co., Inc., New York, N. Y. Dairy
Ind. Found. Assoc. Bul., 39, 7: 180-188. Feb. 14, 1947.

The advantages include: (1) a double safety factor from automatic con-
trol and the flow diversion valves, (2) lower equipment cost for large plants,
(8) less floor space, (4) regeneration savings, (5) less labor in cleaning, (6)
easier to operate, (7) more uniform product, (8) elimination of trouble from
thermophilic bacteria, (9) expansion at small cost, (10) less milk held too
long in case of shut down, (11) lower milk losses, (12) fact that thermoduric
bacteria may survive encourages cleaning up milk supply, and (13) equip-
ment more easily sterilized.

Disadvantages ave: (1) gasket trouble, (2) some products as buttermilk,
sour eream, ete., do not proeess well, (3) possibility of freezing when a low
temperature cooling medium is used, (4) flow diversion valve should be im-
proved and body made of stainless steel.

Some suggestions for use include checking flow in both forward and
diverted position, keeping the unit completely airtight for ease of cleaning,
and checking the flow with both homogenized and regular milk when putting
out homogenized milk. E.F.G.

158. Experiences Using the S.T.H.T. on Milk, Cream, Buttermilk, Cocoa
and Cottage Cheese. MARTIN Krosser, Bowman Dairy Co.,
Chicago, I1l. Milk Ind. Found. Assoc. Bul.,, 39, 7: 167-179. Feb.
14, 1947.

Results from STHT as compared with a long flow method are as good
from the standpoint of thermoduries, thermophilics, phosphatase test and
cream volume, and better for the flavor of the milk. Seven units are oper-
ated in four plants of the writer’s organization, with a total capacity of
105,000 lbs. of milk per hour. Both the Chicago Board of Health and the
plant engineer frequently check the operation of the units in various ways.
Sixteen hours with 75% regeneration seems to be the maximum length of
run before loss in heat transfer rate requires disassembling and cleaning
up the unit. Milk is heated to 161.5° F. for 16 sec. with clarification be-
tween regenerator and heater. Homogenized milk is heated to 170° F. for
16-18 sec., going from regenerator to homogenizer to clarifier to heater at
70° F. Cream is cooled in the cooling section. Thirty-six per cent cream
takes about 20 sec. rather than 16 to pass through the holder. Skim milk
for culture is heated with a second regenerator and heater to 185-190° F.
When processing chocolate drink made from cocoa, a meandering.retarder
gives a 10 min. holding period at 180° I*. Cocoa has a grinding effect on
pumps, which need to be checked frequently. For cottage cheese 161.5° F.
for 16 sec. is high enough; higher temperatures give curds which are too
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fine. For cleaning, the alternate acid and alkali methods are used, followed

by assembly and a sterilizing water rinse. STHT is used for all fluid milk,

specialty produects, and by-products, except sour cream and ice cream mix.
E.F.G.

159. Some Cooking Qualities of Homogenized Milk. II. White
Sauces. AvricE M. Towsox axD G. M. Trout, Michigan State
College, East Lansing, Mich. Food Res., 77, 3: 261. May-June,
1946.

White sauces made with homogenized milk failed to incorporate added
fats as well as when made with unhomogenized milk. As the amount of fat
was increased, the difference became more pronounced. The viscosity of the
sauces increased as the pressure used in homogenizing the milk was raised.
Beaten sauces made with a rotary beater were smoother in texture and
superior in flavor when homogenized milk rather than unhomogenized milk
was incorporated into them. F.J.D.

160. Improving Milk Quality from Cow to Plant. C. B. A. Bryanr,
Johnson and Johnson, Chicago, I1l. Milk Dealer, 36, 4: 49-54.
Jan., 1947.

See Abs. 72, Jour. Dairy Sei., 30, 3: A33. Mar., 1947.

161. Bottle Capping Head. Carr W. GoopwIN (to American Seal-Kap
Corp.). U.S. 2,416,001, Feb. 18, 1947. (4 claims).

A capping head for use with a hood cap having a central diaphragm, a
top wall, and a fluid marginal skirt to be folded around the outer surface
of the bottle neck is deseribed. F.E.N.

162. Method and Apparatus for Pasteurizing Liquids. Raymoxp E.
Orson (to Taylor Instrument Co.). TU.S. 2,415,304, Feb. 4, 1947.
(10 claims).

The basic change involved in the usual high temperature—short time pas-
teurization process is the provision for raising the temperature of the heat-
ing fluid to a value above the predetermined level in response to diversion
of the product when it fails to maintain the preseribed temperature.

F.E.N.

MISCELLANEOUS

163. Federal and State Standards for the Composition of Milk Products.
AxoxyMmous. U. S. Dept. Agr., Bureau of Dairy Industry, Leaflet
BDIM—Inf—45. 4 pp. Feb., 1947.

Federal, State and Territorial standards in forece Jan. 1, 1947, are pre-
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sented in tabular form, with explanatory footnotes in many instances. Data
on minor produets are not included. F.E.N.

164. Manufacture of Cream Products. Lrnoyp K. Rices (to Kraft Foods
Co.). U.S. 2,414,837, Jan. 28, 1947. (6 claims).

A material econtaining 80 to 95% milk fat is produced by adjusting cream
to pH 3.8 to 4.8, heating to at least about 180° F'., and then centrifuging the
heated acid cream to break the original emulsion. F.E.N.

165. Sediment Testing Device. BerxarD L. Kinvon. U.S. 2,414,044,
Jan. 7, 1947. (11 claims).

A portable sendiment tester using vacuum and compressed air for actu-
ating the reciprocal plunger within the barrel is described. A meéasured
quantity of milk is drawn into the barrel on the suction stroke and dis-
charged through the filter on the pressure stroke. F.E.N.

166. Method of Removing and Concentrating Residue from Containeré.
E. Roy Arring aAxp HeExNING A. TREBLER (to Rice & Adams
Corp.). TU.S.2,418,063, Mar. 25,1947. (11 claims).

A pre-rinse for a continuous can washer, in which two lots of detergent-
free water are used consecutively and repeatedly until a ‘‘marketable con-
centration’’ of material such as milk is built up in the first of the two rinses,
is described. The rinsed cans then are washed with water containing a
detergent. F.EN.

167. Can Dumping Mechanism. Cravpe H. AsBorr. U.S. 2,413,900,
Jan. 7, 1947. (5 claims).

A power-driven can dumping device for use with milk cans is described.
F.E.N.

168. Defrosting Frozen Foods by High Frequency Heat. W. II. CATH-
CART AND J. J. PARKER, National Bakery Division, The A & P Tea
Co., New York, N. Y. TFood Res., 11, 4: 341. July—Aug., 1946.

Utilizing a 3-kilowatt high frequency unit made by the Federal Tele-
phone and Radio Corporation, the authors were able to defrost frozen eggs,
fruit, vegetables, and fish in ecardboard containers in from 2 to 15 min., de-
pending on the size of the package. This was accomplished without loss of
quality, such as discoloration and flavor deterioration. F.J.D.
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ever so gentle on
equipment
. » . but it removes scale!
Like the gentle stroking of a kitten’s back
sprightly but never harshly.

That’s the way HEverite goes to work on
stubborn scale and rust.

Being a powerful solvent, Everite acts in-

. removes scale and rust com-
.. but ever so safely. That’s
When used as directed, Everite will
. dissolves

stantly
pletely .
right!
not damage the metal surface . .
the scale and rust.

Assure top operating efficiency with your
machines and equipment. TLet a Diversey
D-Man show you how safe and sure Everite
really is. Everite is available now for im-
mediate delivery. The Diversey (Corpora-
tion, 53 W. Jackson Blvd., Chicaco 4, T1I.

There's a Diversey D-Man and a
Diversey Product Better Qualified
to Serve You

Tn Disinfecting
quipment +  Cleaning
quipment + Removing
Scale « Removing Milk-
stone « Washing Bottles
+ Maintenance Cleaning
mopeRN P09 P | Polishing « Washing
p = (fans + Cleaning and Dis-
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DANGER
AREA!

OU can see how easily
the pouring lip of the
milk bottle can be contam-
inated by careless handling
and air-borne bacteria. If
the lip is not protected, this
can occur at any time after
the bottle is filled.

Seal-Kap fully protects
this danger area not only
during delivery but as long
as there’s milk in the bottle.
Seal-Kap, because it comes
off intact in one easy twist,
eliminates the use of fork or
finger to open. No need at all
to touch the pouring sur-
face. And Seal-Kap con-
tinues to protect because it
snaps back on as many times
as necessary. Users appreci-
ate its convenience, and—
more important—it enables
them to practice hygiene
effortlessly.

L]
AMERICAN SEAL-KAP CORPORATION

11-05 44th Drive,
Long Island City 1, New York

State and in 25 Foreign Countries
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HOLSTEIN-FRIESIANS ARE POPULAR

The Holstein-Friesian is the most popular dairy cow in the United
States. ‘‘Holsteins,”” as they are commonly known, produce more
than half of all the milk produced in the nation. The breed predomi-
nates in all of the great dairy sections of the United States and is found
in all states from coast to coast and from Canada to Mexico.

Since The Holstein-Friesian Association of America was established
in 1885, it has recorded the pedigrees of more than 3,500,000 purebred
Holstein-Friesian cattle. All of this vast herd are direct descendants
of the original foundation animals imported from Holland and which
totaled less than 8,000 head.

The tremendous growth of the breed in 60 years from this small
beginning is proof of its popularity. It is also proof that Holstein-
Friesian cattle are prolific and long-lived.

For further information write

Box 3090

THE HOLSTEIN-FRIESIAN ASSOCIATION OF AMERICA

Brattleboro, Vermont

The Standard of the World

The Gaulin Two Stage Homogenizers and High
Pressure Pumps have been built by us for over
forty years. This background of engineering
know how, assures the processor of the finest and
most modern homogenizer for fluid milk, ice
cream, evaporated, condensed and spray dried
milk or eggs, as well as other dairy products.
The homogenizers are built in a range of sizes
from 75 to 2500 gallons per hour. High pressure
pumps are custom built to meet individual re-
quirements. Both types of machines are ap-
proved by leading health authorities. WRITE FOR BUL. 821

MANTON-GAULIN

TWO STAGE

HOMOGENIZER

THE MANTON-GAULIN MFG. CO., INC.

44 GARDEN STREET EVERETT, MASS., US.A.

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

Make Uniformly Good
Cultured Dairy Products

Tne ﬂ«aff Zm Stepo

GBI ‘FRIGIDRY’ Cultures are easy to use because
they are vigorous and rapid growing. This means
mother culture can be made in one generation, eli-
minating transfers and saving several days’ time.

Each of the six ‘FRIGIDRY’ cultures is tailor.
made for its purpose. Uniformity is assured by
selection and blending of the special strains of
acid and aroma forming organisms. The ‘FRIGI-
DRY’ sub-zero, high-vacuum, drying process
“fixes” and holds the cultures in a dormant state
until needed. Added to milk, they are energized
into teeming activity.

You Follow These 3 Simple Steps
Save Time —Save Money — Avoid Trouble

'l To make mother culture merely add

® contents of one vial of GBI ‘FRIGI-
DRY’ CULTURE to % quart prepared
milk and incubate.

2 To make Starter, add the above mother
® culture to 10 gallons of prepared milk
and incubate.

3 To make Commercial quantity of cul-
® tured dairy products, add proper pro-
portions of Starter to vat and ripen.

Step up your sales by producing uniform, top-
quality products the easy ‘FRIGIDRY’ way. Your
customers get the ‘“buying habit” when they
know they will get the same fine quality in your
product day after day.

Write for descriptive literature. Immediate De-

livery on any of our six cultures—through your
jobber—or direct.

GENERAL
BIOCHEMICALS, INC.

20 LABORATORY PARK
CHAGRIN FALLS, OHIO

FOR
QUALITY MILK
PRODUCTION

NEW METHODS

FOR CLEANING MILKING EQUIPMENT

Tree Betler Way

KLEER-MOR

Completely emulsifies and
removes heaviest fats and
greases on all milking
equipment and utensils.
Not affected by hard water
— gentle to hands — sudses
profusely — rinses free.

NU-KLEEN

Replaces alkali and lye
solutions. It eliminates
“milkstone — not by removal
—but by KEEPING IT OFF.
Quick, efficient, safe, eco-
nomical.

KLENZADE X-4

Is the sure, effective, low
cost bactericide for sanitiz-
ing milking equipment and
utensils. Acts quickly —
simple to use — safe —
leaves no film—no sediment.

KLENZADE PRODUCTS

INCORPORATED

BELOIT, WISCONSIN

CHEMICAL CLEANING SPECIALISTS SERVING
THE DAIRY INDUSTRY WITH CONVENIENTLY
LOCATED BRANCH OFFICES, WAREHOUSES
AND DISTRIBUTORS IN PRINCIPAL CITIES
THROUGHOUT THE NATION

Your advertisement is being read in every State and in 25 Foreign Countries
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Orvus, by greatly lowering surface tension, de-
creases solution dragout .. . speeds cleaning
action ... boosts the efficiency of your alkali
solution. Bottles cleaned with this time-tested
wetting agent and synthetic detergent come out
amazingly clear and sparkling. Re-runs are
greatly reduced, particularly on chocolate drink

bottles. . An Orvus solution quickly wets
through and loosens hard-to-remove chocolate REDUCES

deposits.

You lose none of the cleaning efficiency of BOTTLE
Orvusin hard water. |t assures thorough emul-

sification . . . fast rinsing . . . better run-off

. .. dryer bottles. Orvusis easy to use. Eco-
nomical, too-a little goes a long way in your RE-RU NS

soaker tanks.

*

For further particulars about Orvus, write

PROCTER & GAMBLE- p. o sox S93-CINCINNATI 1, OHIO

| mavoLac
| FLAKES

THE CULTURE

of definitely better
flavor & aroma pro-
ducing qualities.

The staudard with
foremost operators,
| agricultural ‘schools &
| colleges.

An AL
€ STANDARL CULTVR
{ ! FERMENTEO MILK PRO

FLAV-O-LAC FLAKES

(shown) produce s
quart of the finest
starter on a single
gropagatlon. Single
ottles $2.00.

SPECIAL FLAV-O-LAC FLAKES "40"
produce 40 onarts 01 starter on a single prop-

agation.  Slugle bottles $3.00. Plus ﬁostage.
an Free Culture Manual ot Fermented Milk Prod-

ucts on reqnest.

Pioneers in Spect'o-chemical, Chemical and

For best results in the cheese Fluoro-photometric Determinations 01 Vitamins
. ' . A, Bl, B2, Nicotinic Acid, Pantothenic Acid, Be,
vat, SpeCIfy Marschall's. ngh G ¢ E in Dairy and Food Products. (Vitamin

D excluded) inquiries invited.

THE

@\l\S/g,/
MARSCHALL e
I AIRY LABORATORY, INC. DAIRY LABORATORIES
MADISON 3, WISCONSIN 2srd & Locust Bts., Pbila., Pa. %
BRANCHES
New York Baltimore ‘Washington
See our catalog in Dairy Industries Catalog

in strength, pure and uniform.

Y our advertisement is being read in every State and in 25 Foreign Countries
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For Top Quality Dairy Products Sa y(”l f/[iﬂk
cipbil HE'S fast/

Just because a guy can run 100 yards in less than
10 seconds, you compare him to a flash of light-
ning. Listen a minute, while we tell you about a
salt that’s fast . . . and why it’s important to you.

In salting butter, salt must dissolve with lightning
speed. If the butter is on the soft side, butter
salt must dissolve so quickly that overworking is

T 2
CHR. HANSEN’S LABORATORY, INC. avoided. Otherwise, the butter may became mot-
MILWAUKEE 14, WISCONSIN tled or marbled, lose its moisture, become leaky.
Yet, if the salt is not properly dissolved, the butter
| may be gritty. So, remember that Diamond Crystal
} Butter Salt dissolves completely in water at 65° F.
| at an average rate of 9.2 seconds,

Copies of the 20-Year Index
covering Volumes I to XX,

inclusive are available at the f
: a On the other hand, there are instances where slow
fOHOWlng prices: solubility of salt is highly important . . . such as in
salting cheese. Here slow solubility prevents salt
being lost in whey, producing undersalted cheese.
To meet all these problems, we have set up defi-

MEMBERS nite solubility standards for Diamond Crystal
Salt.
Cloth Bound ........... $2.35
Need Help? Write For It!
Paper Bound ........... 2.00 If salt solubility enters into your processing, write
’ to our Technical Director. He'll gladly recommend
the correct grade and grain of Diamond Crystal
Salt for best results. Diamond Crystal, Dept. H-15,
NON-MEMBERS St. Clair, Michigan.
Cloth Bound ........... $5.50

Paper Bound ... .. .. il D/AMOND CRYSTAL

s GALT

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

BACK COPIES

of

Journal May Be Available

NSNS NSNS NS NSNSINS NGNS NSNS

The Association has available back copies of the Journal of

Dairy Science. If you need back copies, please write and
inquire as to whether the particular one that you need is
available. In some cases we have only a few volumes and
we do not sell them unless the complete set of volumes is

purchased. In many cases we have six or eight volumes

complete with 50 or 100 copies available of certain numbers

such as the November or December issue.

The cost of the first sixteen volumes if available is $5.00
each. The cost of Volumes 17 to the last year is $6.00
each. Individual numbers when available are $1.00 each.

If you are interested in procuring back copies please write
to the Sec’y-Treas., American Dairy Science Assn., c/o Ohio
State University, Columbus 10, Ohio. Make all checks
payable to the

AMERICAN DAIRY SCIENCE ASSOCIATION




This rugged, efficient Style C
soaker washer, equipped with
automatic feed and discharge,
delivers clean, sparkling bottles
at the rate of 54 to 66 bottles a
minute. Handles round or square
bottles in sizes from half-pint to
quart. Efficient use of water and
washing powder. Holds bottle
washing costs to a minimum.
Werite for Bulletin J-422.

Equipped with ten diamond-
bored Equa-Fill Valves. Handles
all size bottles from 1%-pt. up to 2-
qti—round or square. Capacity,
when filling quarts, is 48 bottles
per minute. Maximum speed, 70
bottles per minute. Speed is read-
ily adjustable to synchronize with
washer, pasteurizer or to handle
heavy-bodied products. Write for
Bulletin F-734.

THE CREAMERY PACKAGE MFG. COMPANY
General and Export Officesc 1243 W. Washington Bivd., Chicago 7, lllinois
Branches in 21 Principal Cities
CREAMERY PACKAGE CO. OF CANADA, LTD. - TORONTO, ONT.

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



Detection of
MOLDS and YEASTS

in Dairy Products

Bacto-Potato Dextrose Agar is recommended
for determination of the mold and yeast count of butter. This produect is
also used extensively for isolation and cultivation of molds and yeasts in
other dairy produets.

Bacto-Potato Dextrose Agar is prepared according to the formula specified
in ‘“‘Standard Methods for the Examination of Dairy Products’’ of the
American Public Health Association. Medium prepared from the dehydrated
product conforms in every way to the standard medium. After sterilization
the medium will have a reaction of pH 5.6 which may readily be adjusted
to pH 3.5 by addition of sterile tartaric acid.

Bacto-Malt Agar is also an excellent medium
for detection of molds and yeasts in butter. This medium is widely used
for determining the mold and yeast count of butter and other dairy produets,
and is particularly useful in revealing sources of contamination by these
organisms.

Bacto-Malt Agar is readily prepared and has a reaction of pH 5.5 after
sterilization in the autoclave. This reaction may readily be adjusted to
pH 3.5 by addition of lactic acid.

Specify “DIFCO”
THE TRADE NAME OF THE PIONEERS
In the Research and Development of Bacto-Peptone and Dehydrated Culture Media.

Dirco LABORATORIES

DETROIT 1, MICHIGAN

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