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BLOOD STUDIES OF RED SINDHI-JERSEY CROSSES. I. HEMO-
GLOBIN, HEMATOCRIT, PLASMA CALCIUM AND PLASMA
INORGANIC PHOSPHORUS VALUES OF RED SINDHI-
JERSEY DAUGHTERS AND THEIR JERSEY DAMS

L. L. RUSOFF axp J. B. FRYE, JR.
Louisiana Agricultural Experiment Station, Baton Rouge
AND G. W. SCOTT, JR.
Iberia Livestock Experiment Station, B.D.I., U.S.D.A., Jeanerette, La.

A study to develop strains of dairy cattle better adapted to the subtropical
climatic conditions existing in the southern part of the United States has been
initiated by the Bureau of Dairy Industry, in cooperation with several of the
southern state agricultural experiment stations. To accomplish this the Red
Sindhi, a milking strain of the Brahman breed, is being crossed with the Jersey,
Brown Swiss and Holstein breeds at the Louisiana Station. Studies are being
made to determine which breeding methods will best combine the heat tolerance
characteristics of the Red Sindhi and the milking qualities of the European
breeds. Also, the physiology of heat tolerance in these crosses is being studied.

Studies of animal blood have taken a prominent place in physiological research.
Some workers have claimed that the levels of certain blood constituents may be
used as a guide in evaluating the adaptability of animals to a given environment.
In the Philippines, Manresa et al. (9) reported, in 1940, that high hemoglobin
values were indicative of the adaptability of animals to tropical conditions.
‘Pure Indian Nellores and native Philippine animals had high hemoglobin values
of 9.87 and 9.43 g. per 100 ml. of blood, while imported American Holstein-
Friesians and Herefords had lower values of 6.88 and 6.76 g., respectively. The
hemoglobin values of Zebu blood and imported temperate breeds decreased with
higher air temperatures during the day and increased during the night. Without
figures to support their work, Manresa et al. also stated that the specific gravity
of the blood, the serum P-Ca ratio and erythrocyte count were highest in well-
adapted animals, while uric acid, serum phosphate and erythrocyte size were
lowest. The reverse claims were true of poorly adapted animals. Bonsma et al.
(2) also have claimed that in tropical countries (South Africa) a negative rela-
tionship exists between high environmental temperature and hemoglobin values
of animals. They further reported that the blood chloride content decreases,
while the serum Ca increases with higher air temperatures. No data are pre-
sented to support these statements. Contrary to the reports of Manresa et al. (9)

Received for publication May 27, 1951.

1145

Copyright 1951, by the AMERICAN DAIRY SCIENCE ASSOCIATION

- d
uuunnaoml_n NIUINNAITAT

ﬂ!l“?')QQT’AéTW’Cﬂ! iy




1146 L. L. RUSOFF ET AL

and Bonsma et al. (2), Akopjan (1) in the Ukraine, in 1941, stated that imported
Herefords showed a large increase in hemoglobin value and erythrocyte count
as the environmental temperature increased from —4 in February to +27° C. in
August. Daubney (5) in East Africa reported the hemoglobin content of the
blood of native Zebus and imported Shorthorn grades to be similar.

~ In India, Mullick and Pal (10) claimed that hemoglobin values, erythrocyte
count, Fe, Ca and inorganic P values of Indian Hissar cattle were highest in
young animals and decreased with age.

Duckworth and Rattray (6) in studying the hemoglobin values of three-quar-
ter Holstein-Zebu heifers found decreasing values with advancing age.

Riek and Lee (11, 12) studied the blood composition of four Jersey cows and
four calves at various combinations of controlled temperatures (from 85 to
110° F.) and controlled humidities. At very high temperatures and high humidi-
ties they found a marked fall in inorganic phosphate and a slight drop in serum
Ca in cows and a similar but only slight change in these constituents in 8-wk.-old
calves.

Brody et al. (3) found no significant effect of ambient temperature (50 to
100° F'.) on serum Ca, hemoglobin, blood cell volume (hematocrit), Mg, plasma
protein or glucose values of Jersey and Holstein cows. Increasing the tempera-
ture above 85° F. increased the serum inorganic P level.

No previous reports have been found in the literature on the blood composition
of Sindhi-Jersey crosses. The purpose of this work was to determine the varia-
tion of the percentage of some blood constituents, namely packed blood cells
(hematocrit), hemoglobin, Ca and inorganic P of Sindhi-Jersey daughters and
their Jersey dams in a semi-tropical environment in order to find (a) any physio-
logical differences possibly due to breed and (b) a level of constituent which
might serve as an index to determine heat tolerance or adaptability to Louisiana
environmental conditions.

EXPERIMENTAL PROCEDURE

Sixteen purebred Jersey cows with an average age of 3 yr., 8 mo., and their
16 Red Sindhi-Jersey female progeny, averaging 5 mo. of age at the beginning
of this study, were bled on 3 consecutive days each month over a 2-yr. period, be-
ginning in October, 1948. Citrated samples were drawn from the animals in the
mornings at Jeanerette, La., refrigerated and shipped in ice to Louisiana State
University in Baton Rouge, where the 3-day individual samples were pooled and
analyzed.

Plasma Ca was determined by the Clark-Collip modification of the Kramer-
Tisdall method (4), P by the Fiske and Subbarow method (8) using a Coleman
spectrophotometer and hemoglobin by the acid hematin method using a Fisher
hemometer standardized for 13.8 g. per 100 ml. of blood equal to 100 per cent.
Packed red cells were determined with a Weintrobe hematocrit. Statistical anal-
yses of the data were made according to Snedecor (14).

All animals were on a high plane of nutrition, each group being allowed pas-
ture and being fed grain and hay according to recommended practices.



BLOOD STUDIES OF RED SINDHI-JERSEY CROSSES 1147

RESULTS
Table 1 shows the range and mean values of packed red blood cell volume
(hematocrit), hemoglobin, plasma Ca and plasma inorganic P for 16 Jersey dams

TABLE 1

The mean hematocrit, hemoglobin, plasma Ca and inorganic P values of Jersey dams and
Red Sindhi-Jersey daughters determined monthly over 2-yr. period

No. of samples Mean and 8. E. Range
Sindhi- Sindhi- Sindhi-
Jersey ‘{gz}? Jersey J;{er;ey Jersey Jdersey
daughters daughters ams daughters amd
Hematocrit (%) 304a 304s  35.23+0.28 29.95+0.24 17.0 -58.0 21.90-51.00

Hemoglobin (9. %) 384 384 10.26+0.06 9.60+0.05 8.50-15.60 7.00-14.10
Caleium

(mg. % plasma) 384 384 9.63+£0.07 9.60+0.06 8.62-13.96 8.70-16.11
Phosphorus
(mg. % plasma) 384 384 7.58+0.08 538+0.04 3.75-14.29 3.25- 8.86

a Determinations made on 19 mo. only.

and their 16 Red Sindhi-Jersey daughters. The mean values for the various
blood constituents, with the exception of plasma Ca, were higher for the Red
Sindhi-Jersey daughters than for their Jersey dams. The largest increase was
the plasma inorganic P, 7.58 mg. per cent as compared to 5.38 mg. per cent, and
the packed red blood cell volume, 35.23 and 29.95 per cent, respectively. A
slightly higher value for hemoglobin, 10.26 g. per cent for the Sindhi-Jersey
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F1e. 1. Trends of blood constituents of Sindhi-Jersey crosses with respect to age.
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daughters as compared to 9.60 g. per cent for the Jersey dams, was found. An
analysis of variance between daughters and their dams revealed a highly signifi-
cant difference (P =0.01) in hemoglobin values and inorganic P values with no
significant difference in plasma Ca values. Hematocrit values were not studied
for the entire 24-mo. period and, therefore, a ¢ test of significance was made be-
tween the daughters and their dams. The difference was found to be highly
significant (P =0.01). The effect of month of year on the same animal was
highly significant (P = 0.01) for hemoglobin, Ca and P. . Since hematocrit values
were not studied for the entire 24-mo. period, they were not analyzed. Corre-
lation coefficients between dams and daughters were not significant for any of the
four constituents.

The various blood levels of the Sindhi-Jersey daughters were grouped accord-
ing to age at 3-mo. intervals (figure 1) to determine whether age is a factor in
the trend of levels. An analysis of variance for age showed a highly significant
difference (P =0.01) between the various ages of the Sindhi-Jersey daughters for
inorganic P, but not for hemoglobin or hematocrit values. Therefore, it appears
that the difference between Sindhi-Jersey daughters and their Jersey dams for P
values is mostly due to age, while for hematocrit and hemoglobin values the
daughter-dam difference appears to be due to a breed difference.

There was no evidence that the season of the year had any effect on the trend
of hematocrit, hemoglobin, Ca or inorganic P values of the two groups of animals.

DISCUSSION

Hemoglobin. Investigations by Scott and McDowell (13) have indicated that
the Sindhi-Jersey crosses are more heat tolerant than the purebred Jersey breed.
Our results, therefore, are somewhat in line with the work reported by Manresa
et al. (9), who claimed a very wide difference in hemoglobin values for native
Philippine cattle (9.4 g. %) over imported breeds (6.8 g. %). Daubney (5) in
East Africa, however, reported no difference in hemoglobin content of native
Zebus and imported grades of Shorthorns. An analysis of variance showed the
age of Sindhi-Jersey crosses was not a factor involved in the hemoglobin differ-
ences found for the crosses and their purebred dams. Other workers (6, 10)
have stated that hemoglobin values for Indian Hissar cattle and three-quarter
Holstein-Zebu heifers were highest in young animals and decreased with age.

Packed red blood cells (hematocrit) values. The mean monthly hematocrit
values for the Sindhi-Jersey daughters were higher than those of their Jersey
dams by approximately 15 per cent (table 1). An analysis of variance showed
that the higher hematocrit values for the Sindhi-Jersey crosses over their Jersey
dams was not due to their younger age.

Calcium. Mean plasma Ca values for both Sindhi-Jersey heifers and their
Jersey dams were similar (table 1). Mullick and Pal (10) reported that Ca
values are highest in young Indian Hissar animals and decrease with age. In
this study Ca values of the Sindhi-Jersey crosses for the 2-yr. period showed
higher values under 9 mo. of age and then leveled off (figure 1).

Inorganic phosphorus values. The monthly mean inorganic P values for the
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Sindhi-Jersey daughters were 29 per cent higher than that of their Jersey dams.
Statistical analysis showed that this difference was due mostly to the younger
age of the crosses although a breed difference cannot be ruled out. It has been
reported previously that inorganie P values were highest in young Indian Hissar
animals and decrease with age (10).

Manresa et al. (9) have reported a higher P/Ca ratio in well-adapted animals
over imported animals. Since age of the animal was found to be a factor in our
study with inorganic P values, this P/Ca ratio relationship cannot be used as
one of the measures for heat tolerance.

Correlation coefficients between dams and daughters were not significant for
any of the blood constituents, and apparently it would not have been necessary
to use daughter and dam pairs to determine whether or not blood levels differ
between the purebreds and crossbreds.

The literature concerning the levels of various blood constituents of cattle in
relation to heat tolerance is at variance. Many factors such as breed, age, growth,
gestation, lactation, nutritional plane, number of animals used, methods of blood
analyses used and other factors are all involved in the level of a blood constituent
for the various breeds. Therefore, it is difficult to compare levels of blood con-
stituents as reported by various investigators.

In this study it appears that high hemoglobin and high-packed red blood cell
(hematocrit) levels might be of value in measuring adaptability of Sindhi-Jersey
crosses over purebred Jerseys to higher environmental temperatures, provided
that the nutritional state of the animal is normal. Further work is necessary
to prove this hypothesis.

SUMMARY

Blood analyses for packed red blood cells (hematocrit) hemoglobin, plasma Ca.
and plasma inorganic P of 16 Sindhi-Jersey daughters and their Jersey dams,
determined monthly over a 2-yr. period, are presented.

Plasma Ca values were similar for both groups of animals, while higher values
for hematocrit, hemoglobin and inorganie P of the Sindhi-Jersey daughters over
their dams were obtained, which were highly signifieant at P = 0.01. The differ-
ence between the crosses and purebreds for inorganic P was found to be due
mainly to age, while the difference for hematocrit and hemoglobin values probably
is due to a breed difference. Correlation coefficients between the blood levels of
the daughters and dams were not significant.

There was no evidence of any seasonal variation in any of the blood levels of
the Sindhi-Jersey crosses or their Jersey dams. However, a highly significant
difference between months was found.

Higher packed red blood cell and hemoglobin levels in the Sindhi-Jersey
crosses over their Jersey dams might be an index to their higher heat tolerance.
Further research is needed to prove this point.
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THE EFFECTIVENESS OF THE CORNELL PHOSPHATASE TEST
FOR DAIRY PRODUCTS

FRANK V. KOSIKOWSKY
Department of Dairy Industry, Cornell University, Ithaca, N. Y.

During the past year, a short note (2) was published by the author on the
principle and preliminary development of a simple universal dairy products
phosphatase test which employed only one concentration of buffer and precipitat-
ing agent for milk, cheese, chocolate milk, butter, frozen desserts and all other
dairy products. This method, since called the Cornell Phosphatase test, has now
reached its final state of development and is presented here in detail along with
some observations as to its accuracy and advantages.

REAGENTS' AND MATERIALS

1. Carbonate buffer substrate: Dissolve 11.50 g. anhydrous Na,COs, 10.15 g.
anhydrous NaHCO; and 1.09 g. pure disodium phenylphosphate in water and
make up to 1 1. (pH = 9.80).

2. Trichloracetic-hydrochloric acid precipitant: Dissolve 25 g. trichloracetic
acid crystals in water, make up to 50 ml. with water; add 50 ml. cone. HCI (ap-
proximately 36 per cent) and mix thoroughly.

3. Sodium carbonate solution (8 per cent) : Dissolve 80 g. anhydrous Na,CO;
in water and make up to 1 1.

4. Copper sulfate-Calgon solution (for milk and all dairy products except
ripened cheese) : Dissolve 500 mg. CuSO,-5H,0 and 20 g. sodium hexameta-
phosphate cerystals (tech.) in water and make up to 1 L.

5. Calgon solution (10 per cent) (For ripened cheese only) : Dissolve 100 g.
sodium hexametaphosphate crystals (tech.) and make up to 11.  (pH of solution
approximately 6.3).

6. 2,6-Dibromoquinonechloroimine solution (BQC) : Dissolve 50 mg. BQC in
10 ml. absolute ethyl or methyl aleohol and store in dark bottles.

7. Color standards.

Make the following solutions as preliminary to making standards:

(a) Stock phenol solution : Dissolve 1 g. phenol crystals in water and make up
toll.

(b) Buffer solution: Make 1 1. of carbonate buffer containing 11.50 g. Na,CO,
and 10.15 g. NaHCO,.

(c) Diluted phenol solution: Using 4 ml. of stock phenol solution 7(a) make
up to 500 ml. with buffer solution 7(b). This solution contains 8 y phenol per
millimeter.

Preparation of color standards. Place in clean 16 x 150 mm. test tubes 0.5- to
5-ml. portions of diluted phenol solution 7(c). Add enough buffer 7(b) so that
Received for publication June 16, 1951.
1Unless otherwise directed, use C.P. chemicals and distilled water. Sodium hexameta-

phosphate (Tech. Grade) may be obtained from The Amend Drug and Chemiecal Co., Inc., 117~
119 E. 24th Street, New York, New York.
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total volume of liquid in each tube is 10 ml. Then add 1 ml. of copper sulfate-
Calgon solution (reagent no. 4) to each tube. Finally, add two drops of BQC
and four drops USP chloroform and mix. Let stand for 15 min. at 37° C. Seal
tubes with paraffin wax and store in refrigerator. Tubes containing 0.5, 1.0, 1.5,
2.5 and 5.0 ml. portions of diluted phenol solution will produce standards of 4.0,
8.0, 12.0, 20.0 and 40.0 v, respectively, after final color development.

Color standards of 2.0 and 5.0 y can be easily obtained by making 4.0 and
20.0 y solutions without color development and diluting these with sufficient
buffer solution 7(b). Color is then developed in 10-ml. portions by adding
copper sulfate-Calgon solution and BQC.

To obtain alcohol color standards, 5 ml. of butyl alcohol are added to a
duplicate series of final aqueous color standards. The tubes are inverted 1
times to extract color and the cork stoppers are sealed with wax. :

PROCEDURE
Long method. 18 to 24 hr. at 32 to 37 ° C.

1. Sampling and incubating. For milk and other fluid dairy products® 1 ml.
of milk or product is transferred to a 25 x 150 mm. test tube. This is followed
by the addition of 10 ml. of warm (40° C.) carbonate buffer substrate and four
drops of USP chloroform.

For cheese and other solid dairy products® a representative 0.5-g. portion is
placed in a 25 x 150 mm. test tube. The cheese is macerated thoroughly with a
glass rod, 1 ml. of warm (40° C.) carbonate buffer substrate is added and the
cheese or other solid dairy product is stirred into a paste. Then 9 ml. more of
the buffer substrate and four drops of USP chloroform are added and mixed
thoroughly.

A piece of parchment paper is fitted over the tube using a rubber band and
the milk or cheese solution is incubated at 32 to 37° C. for 18 to 24 hr.

2. Precipitation. After incubation 1 ml. of trichloracetic-HCI precipitant is
slowly added to the tube. The resulting protein precipitate is filtered off through
‘Whatman no. 42 paper (11 cm.).

3. Color development. For milk and all dairy products except ripened-type
cheese, 5 ml. of the clear filtrate is pipetted into a 16 x 150 mm. test tube. One
ml. of CuSO,-Calgon solution and 5 ml. of 8 per cent Na,CO; are added. Then
two drops of BQC solution are placed in this solution. The tubes after mixing
are inserted in a water bath at 37° C. for 15 min. Color development is measured
after this interval against suitable color standards or in a colorimeter.

For ripened cheese only, including fresh curd and green cheese, the same
color development procedure as for milk is used except that 1 ml. of plain 10
per cent Calgon solution is substituted for the 1 ml. of CuSO,-Calgon solution.

4. Interpretation of results. All final color readings are, after consideration
of control values, multiplied by a factor of 1.2 to convert y phenol per 0.5 ml. or

2 Includes all fluid dairy products such as milk, cream, chocolate milk, buttermilk, ice eream

mix, exaporated milk, whey, ete.
3 Includes all solid dairy produets such as cheese of all types, butter, milk powder, ete.



THE CORNELL PHOSPHATASE TEST 1153

0.25 g. Any value over 5y per 0.5 ml. milk or other fluid dairy product or over
5 y per 0.25 g. cheese or other solid dairy product is tentatively considered to in-
dicate either underpasteurization or the presence of raw milk products, or a
combination thereof, using the long method.

Short method. 1 hr. at 37° C.

The short method, even to the extent of using the same size samples (1 ml.
milk, 0.5 g. cheese), is conducted in the same way as the long method except that
(a) incubation is carried out for 1 hr. at 37 to 38° C., and (b) chloroform is
omitted.

In interpreting the results all final color readings, after consideration of con-
trol values, are multiplied by a factor of 1.2 to convert y phenol per 0.5 ml. or
0.25 g. .Any value over 2.0 y per 0.5 ml. milk and other fluid dairy products or
per 0.25 g. cheese and other solid dairy product is tentatively considered to in-
dicate underpasteurization or the presence of raw milk products, or a combination
thereof, using the short method. Where values of 1.0 to 2.0 y per unit of sample
are attained, it is advisable to confirm using the long method.

Rapid field test. 10 min. at 37° C.

Samples are prepared and incubated with buffer substrate exactly as for the
short (1-hr.) test. After 10 min. at 37° C., 1 ml. of incubated solution is re-
moved and placed in a small cup of a white spot plate. One drop of BQC is
added and color development noted after 3 min. against that of properly pas-
teurized samples. Dark grey or blue indicates underpasteurization or the pres-
ence of raw products. (Note: Remaining 10-ml. portion in test tubes can con-
tinue to be incubated for the 1-hr. or 18-hr. test without loss of accuracy if eon-
firmation of the rapid field test is necessary.)

Controls for long and short methods. One-half ml. of milk or 0.25 g. of
cheese, preferably from pasteurized stock, are placed in test tubes, heated to
170° F. for 15 sec. in a water bath and then cooled immediately. These heated
controls are tested by the same method as employed for samples of unknown his-
tory. All portions of the samples being tested should be heated.

Alcohol extraction. If necessary, butyl alcohol extraction may be used in
either the long or short method, especially on critical values. Five ml. of N-
butyl aleohol is added to the test tube, containing the aqueous colored solutions,
and the latter is inverted ten times. The clear layer appears without centrifug-
ing and is compared against alecohol standards. Alcohol extraction is preferred
where a colorimeter is not used, as aqueous phenol standards for all methods
deteriorate as a rule relatively rapidly.

EXPERIMENTAL RESULTS

In order to obtain information as to the semsitivity of the Cornell method,
a collaborative study was conducted involving five laboratories throughout the
Northeast. Comparisons were made between the Cornell and the Sanders-
Sager phosphatase methods on a series of milks and cheddar cheeses of known
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TABLE 1

Average values obtained from 5 laboratories on series of milks and ripened cheddar cheeses
of kmown history using the Cornell and the Sanders-Sager phosphatase tests

Critical s
Properly pasteurized
value P 1 ik PN
indicat- Eroperly milk containing
M No. of s pasteur-
ethod ing <
samples Anders ized
pasteur- milk  0.1% 0.4% 1.0%
ioation Raw Raw Raw
Whole milk (y phenol/0.5 ml. milk)
Sanders-Sagera . > 2.0 0.2 1.9 6.6 14.6
Cornell (1-hr.) . > 2.0 0.1 1.9 6.2 12.1
Cornell (18-hr.) > 5.0 0.7 12.7 36.5 > 48.0
Ripened cheddar cheese (1 yr.)
Raw milk in cheese milk
01% 02% 0.4% 0.7% 1.0%
(y phenol/0.25 g. cheese)
Sanders-Sagera 84 > 3.0 0.5 1.2 2.2 2.9 4.6 53
Cornell (1-hr.) .. 92 > 20 0.1 0.7 1.1 2.0 3.3 4.6
Cornell (18-hr.) 92 > 5.0 0.6 6.3 13.2 25.0 36.0 > 48.0

a Official directions call for 1-hr. incubation only.

history. Instructions for the latter test recommended only 1-hr. incubation
at the time this survey was made (4,5), while the Cornell method advocated
both long and short incubation periods.

A condensed version of the results are presented in tables 1 and 2. The
Cornell short (1-hr.) test and the official Sanders-Sager method (table 1) are
about equally effective in detecting underpasteurized samples. None of the
samples tested within this group contained more than 1 per cent raw milk.
These two methods missed about 18 to 19 per cent of the milks and 41 to 49
per cent of the cheese samples. On the other hand, within the same category

TABLE 2

A summary of results obtained on whole milk and ripened cheddar cheese using the Cornell
and the Sanders-Sager phosphatase methods

No. of Missed pickingb Av, valia of
Method individual out as pasteurized Sontrol b(fank
samples or underpasteurized X
(%) v phenol/

0.5 ml. milk or

Whole milk 0.25 g. cheese
Sanders-Sagera 128 19 0.8
Cornell (1-hr.) 96 18 0.2
Cornell (18-hr.) 0 0.1
Sanders-Sagera 84 49 0.8
Cornell (1-hr.) 92 41 0.3
Cornell (18-hr.) 92 2 0.3

a Official directions call for 1-hr. incubation only.
b None of milk or cheese samples tested contained over 1% raw milk addition.
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the Cornell (18-hr.) test missed none of the milks and only 2 per cent of the
cheese. This should effectively serve to demonstrate the high sensitivity of
the standard Cornell method and at the same time emphasize the value of
using an overnight incubation.

The standard Cornell (18-hr.) test (see table 2) was able to detect 0.1 per
cent raw milk additions in either pasteurized milk or cheddar cheese aged at
least 1 yr. The average reading for milk containing 0.1 per cent raw milk
was 12.7 v per 0.5 ml. milk. This is considerably over the minimum ecritical
value of 5 v, and it would be interesting to know what minimum concentration
of raw milk this method would detect under routine testing. Recently in a
cooperative study between the New York State Department of Health and the
Cornell Dairy Department, 100 samples of milk were received over a period of
5 wk. from the department and tested by the 18-hr. test. These properly pas-
teurized milks had been treated with extremly small concentrations of raw milk
but their treatment was unknown to the laboratory analyst. Based upon these
hundred samples, as little as 0.04 per cent raw milk could be successfully detected
by the Cornell method.

In another survey of 111 samples of commercial pasteurized milk obtained
from one New York State county, 5 per cent of these milks were found to be from
slightly to grossly underpasteurized by the Cornell method. The average value
of the remaining 105 samples of milk which were properly pasteurized was 0.9 ¥
phenol per 0.5 ml. milk.

Table 2 shows that the control blank values obtained by the Cornell method
were considerably lower than those obtained by the method of Sanders-Sager.

DISCUSSION

The Cornell method has been called a universal phosphatase test for dairy
products, as it requires only one buffer substrate and precipitant concentration
for all dairy products regardless of their history or age. However, the concept
of the term ‘‘universal’’ as applied to phosphatase methods might be broadened
further to include the time element.

Since the inception of this test, the author has stressed the fundamental impor-
tance from the point of view of sensitivity and accuracy of using an 18- to 24-hr.
incubation period. Much earlier, as a matter of principle, Kosikowsky and
Dahlberg (3) pointed out that an overnight incubation period for any phos-
phatase method utilizing BQC apparently was superior to the same test employ-
ing only a 1-hr. incubation. Yet in order to satisfy the time requirements for
universality, such a method also should include provisions for the use of shorter
incubation intervals whenever necessary and without requiring any other changes
in procedure. It is believed that the Cornell method fufills these requirements
adequately as, in addition to the standard 18-hr. test, a short 1-hr. and a rapid
10-min. field test are available and can be used practically interchangeably.

The relative merits and limitations of the 1-hr. and rapid 10-min. tests should
be considered. Each of these variations may be extremely useful if their limi-
tations are observed carefully. A public health laboratory undoubtedly would
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prefer to use the long method because of its extreme sensitivity and the ease of
reading colors on slightly underpasteurized samples. Consequently, a dairy
plant wishing to have its results on slightly underpasteurized samples conform to
those of the public health laboratory would best use the long method. However,
where circumstances dictate a faster test be employed, the 1-hr. test can be used
to advantage if it is realized that in practically all 1-hr. phosphatase tests dairy
products and especially ripened cheeses containing about the equivalent of from
0.1 to 0.3 per cent raw milk additions may produce negative results. This pos-
sibility can be greatly reduced with the short test by providing that where values
are obtained from 1.0 to 2.0y phenol per 0.5 ml. or 0.25 g., a confirmatory test be
run using the 18-hr. incubation test.

The 10-min. test fills the need for a field test which will quickly pick out raw
and grossly underpasteurized samples. It has an additional advantage in that
one can proceed and utilize, when desirable, the 1-hr. or 18-hr. methods upon
the remaining portion.

A few of the reasons for certain steps used in the Cornell method might be
considered. The concentration of carbonate-bicarbonate buffer after extensive
testing at various levels has been set at its present level because this concentra-
tion was found most advantageous when all dairy products of widely different
age and buffer capacity are considered. Results in this paper indicate that the
Cornell buffer is not so concentrated as to seriously inhibit activity of the phos-
phatase enzyme. That some buffers may show slightly less inhibition of enzyme
when compared to other buffers in other methods has little meaning or impor-
tance when the test employing these buffers is considered in its entirety. Pre-
cipitants and color developers are not the same for every method and conse-
quently can be adjusted to suit the specific needs of the test. If the phosphatase
enzyme is slightly more sensitive in the presence of one buffer than another this
may be of little significance in improving the method, as the increased sensitivity
most likely exists at all parts of the buffer curve and, as a result, a higher critical
value must be used.

The precipitant, trichloroacetic acid plus HCI, is advocated because of the
excellent precipitating properties of trichloroacetic acid. Hydrochloric acid
was used because trichloroacetic acid will precipitate protein far more effectively
under acid conditions and therefore, much less is required if HCI is used to
change the highly buffered alkali solution to an acid solution. Also, HCI reduced
the pH well below 2, which completely inactivates the enzyme. Inactivation of
the enzyme during testing should be a requirement for any phosphatase method.
The evolution of CO, gas which results upon the addition of the acid precipitant
also is advantageous, as it serves as an efficient agitator of the solution at this
point.

Earlier instructions for the Cornell method had suggested the use of potas-
sium oxalate to prevent slight turbidity in the final solutions caused by precipi-
tation of excess calcium and carbonate. However, sodium hexametaphosphate
(Calgon) as advocated by Neave (1) for the Kay and Graham test has been found
to be far more effective in obtaining clear solutions by sequestering these chemi-
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cals and, consequently, the use of potassium oxalate is considered only as a sup-
plementary step listed under precautions.

As one of the objectives of this survey was to observe over-all method sensi-
tivity, it would appear completely logical to compare results of an 18-hr. method
(Cornell) with that of a 1-hr. method (Sanders-Sager), especially in light of the
fact that up to the time of this survey, a 1-hr. incubation was considered adequate
for practically all official testing using the latter method (5). The results of
this survey show that the great advantage in sensitivity which is obtained by
using a longer incubation time cannot be overlooked and that overnight incuba-
tion should be considered for any phosphatase test. In addition to sensitivities
and especially where they appear to be similar as in the 1-hr. Cornell test and
the Sanders-Sager test, the merits of the two methods should be resolved on the
basis of simplicity, relative low control values, cost and ability to produce ac-
curate results without prior knowledge of age or past history of samples.

Precautions for this method, though few, should, nevertheless, be pointed out.
If the tubes carrying the incubated substrate are of smaller capacity than rec-
ommended in the directions, more care should be taken in adding the acid precip-
itant slowly, as otherwise the liquid may bubble over slightly. The purity and
strength of the disodium phenyl phosphate and BQC always should be checked.
Reagent blanks always should be run at the start of the day’s activities. In
order to keep the amount of BQC uniform for all tests, it is suggested that the
same size dropper be used as stated in the original directions. This dropper
produced 45 drops to 1 ml. at room temperature.

If turbidity occurs in the final tube for a product this would indicate a need
for a more highly concentrated Calgon solution for this product. Turbidity in
the solution will not interfere with alcohol extraction.

In rare instances in testing extensively ripened cheese, the final color pro-
duced may have some yellow due to excessive free nitrogenous compounds. To
correct this condition repeat the test but substitute 1 ml. of 5 per cent potassium
oxalate (C. P.) for 1 ml. 10 per cent Calgon solution. After color development
filter a second time through Whatman no. 42 paper and read color.

In cases of grossly underpasteurized and raw samples far more free phenol
is present than is indicated by the color, which is limited to the amount of BQC
present. If total phenol concentrations are required, a simple dilution technique
on the filtrate can be evolved. Such a dilution technique is better suited for
research studies and generally need not be considered for routine laboratory
analyses, as the maximum intensity of colors developed on samples of this type
in the Cornell method without dilution is well above the critical standards used.

SUMMARY

A simple phosphatase method, utilizing only one buffer substrate concentra-
tion and one precipitant concentration for all dairy products, is presented in
detail. In this test the dairy produect is incubated in a highly concentrated
Na,C0,;-NaHCO; buffer substrate at pH 9.5 to 9.7 and followed by precipitation
with a trichloroacetic-HCl solution. The filtrate then is made alkaline with
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Na,CO; and color development proceeds using BQC. Overnight incubation ‘is
standard for this test but both a short (1-hr.) and a rapid (10-min.) variation
are available whenever circumstances dictate and are practically interchangeable
as regards technique.

This universal dairy products phosphatase test is highly sensitive and aec-
curate but many other advantages are indicated by its simplicity of operation,
low cost, ability to produce accurate results on samples of unknown age or origin
and relatively low control values.

Results in this study point to the importance of using overnight incubation
for greatest sensitivity and accuracy on all phosphatase tests utilizing BQC as a
color developer.
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A SIMPLIFIED METHOD FOR FILTERING ROLLER PROCESS
NONFAT DRY MILK SOLIDS

D. R. STROBEL, W. G. BRYAN axp C. J. BABCOCK
Dairy Branch, Production and Marketing Administration, U. 8. D. 4.

INTRODUCTION

Strobel and Babcock (3) reported a method of filtering roller process nonfat
dry milk solids through a lintine disc by using a pepsin-hydrochloric acid solu-
tion. This method gave more accurate results than the tumbler method (1) in
determining sediment content, including scorched particles, in roller process dry
milks. Microscopic examination of the discs revealed that in all instances a high
percentage of the material on the discs was scorched protein particles. This also
was true for spray process nonfat dry milk solids.

The development of a reproducible, accurate filtration method for roller
process nonfat dry milk solids and the determination that a high percentage of
the material filtered from dry milks is scorched protein material indicated the
need for new standards. Such standards, consisting of four dises representing
7.5 mg., 15.0 mg., 22.5 mg. and 32.5 mg. of scorched particles, were developed (4).
To facilitate their use and availability, a composite sepia photograph of the four
dises was prepared (5).

The pepsin-hydrochloric acid method of filtration as reported (3) necessi-
tated holding the sample 20 min. in a 45° C. water bath and bringing the sample
to a boil prior to filtering. It was recognized that a more rapid method of filtra-
tion was needed.

Development of Testing Procedure. These experiments were undertaken to
develop a more rapid method of filtering roller process nonfat dry milk solids
than the pepsin-hydrochloric acid method. As reported (3), a preliminary inves-
tigation revealed that the procedure using 40 per cent sodium citrate solution as
outlined in Standard Methods for the Examination of Dairy Products (2) failed
to give a filtrable solution. Modifications of this procedure by increasing the
time and temperature of the samples in the water bath also gave unsatisfactory
results.

Further investigations, using a new procedure with hot sodium citrate solu-
tion, produced a filtrable solution of roller process nonfat dry milk solids. Ex-
periments to determine the minimum amount and strength of solution to use,
speed and time of mixing and methods of filtration using 25-g. samples, estab-
lished a testing procedure comprised of the following steps:

Place 200 ml. of a hot (80 to 90° C.) 10 per cent sodium citrate® solution in
the mixing jar of a high-speed mixer?; turn on the mixer and add 25 g. of sample.
Add approximately 0.5 ml. of diglycol laurate (defoaming agent). Mix for

Received for publication June 22, 1951.
1 CP sodium citrate used.
2 Waring Blendor used.
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30 sec. and filter (aspirator or pressure filtering apparatus necessary) immedi-
ately through a 1.25-in. lintine disc (1.125 in. filtering surface). Rinse mixing
container with hot water and pass all rinsings through the filter disc.

In establishing this procedure, it was found that a low speed mixer was un-
satisfactory. When a medium speed mixer was used, more samples failed to
filter than when a high speed mixer was used. The scorched particles were of
the same character and appearance when either a medium or a high speed mixer
was used. It was also found that the character and appearance of the scorched
particles were not changed by bringing the sodium citrate solution to a boil or by
increasing the mixing time. These factors were, therefore, established at the
minimum levels required for a satisfactory test. When the sodium citrate solu-
tion was heated to less than 80° C., the temperature frequently dropped during
mixing and filtering to a point that caused difficulty in filtering the sample. Dif-
fieulty was also experienced with filtering some samples when they were mixed
less than 30 seconds. The quantity and strength of solution used were those nec-
essary for adequate mixing and satisfactory filtration.

To determine whether the sodium citrate solution affected the scorched mate-
rial, dises obtained by filtering 25-g. quantities of 25 spray process samples mixed
with warm water and 25 duplicate samples mixed with hot (80 to 90° C.) sodium
citrate solution were compared. The sodium citrate solution did not change the
color, appearance or quantity of the scorched material.

EXPERIMENTAL RESULTS

The established sodium citrate method was applied to 25-g. quantities of 122
samples of roller process nonfat dry milk solids. Incomplete filtrations were ob-
tained with 23 of the samples, but the dises of the filtered portions of 18 of these
contained scorched material in excess of the 32.5 mg. disc of the United States De-
partment of Agriculture Scorched Particle Standards for Dry Milks (5).

To permit a comparison of the solvent-disc method and the sodium citrate
method, duplicate 25-g. quantities of 80 of the 122 samples also were filtered by
the solvent-disc method. Fifty samples produced the same results by the two
methods. The sodium citrate method showed slightly more scorched particles on
14 samples but the differences were less than one disec on the scorched particle
standards (5). Nine samples differed by one disc, the sodium citrate method
showing more scorched material. The remaining seven samples which failed to
filter by the sodium citrate method, were filtered by the solvent-disc method. In
all instances, the resulting dises of these seven samples showed scorched particle
content in excess of the 32.5 mg. disc of the USDA standards. These com-
parisons indicate that the sodium citrate method more completely measures the
scorched particle content. The color, type, and character of material on the dises
of the duplicate samples were comparable.

The practicability and reproducibility of the sodium citrate method was de-
termined by a cooperative project conducted by the authors, the PMA Dairy
Branch Laboratory at Chicago, I1l. and the Veterinary Section of the Army Med-
ical Laboratory, Army Medical Center, at Washington, D. C. For this purpose,
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100 samples of roller process nonfat dry milk solids examined by the Department
in its milk and butterfat price-support program were used. Many of these
samples were selected because there was reason to believe that they would have a
high scorched particle content. A portion of each sample was filtered by the
authors, the Dairy Branch Laboratory at Chicago and the Army Medical Labora-
tory, using the sodium citrate method. The dises obtained were scored to the
nearest disc by using the USDA scorched particle standards for dry milks (5).
The results of tests of the 100 samples of roller process nonfat dry milk solids
are shown in table 1. The same results were obtained by the three laboratories

TABLE 1

A comparison of the discs obtained by filtering equal parts of 100 samples of roller process
nonfat dry milk solids by the authors, Dairy Branch Lab.,
and the Army Medical Center Laboratory

A.—Disc scores of the 91 samples on which the laboratories obtained the same results:

Number of samples Disc scores
(mg.)
14 7.5
3 15.0
7 22.5
67b 32.5 or more

B.—Disc scores of the 9 samples on which the laboratories obtained different results:

Disc score? Army Medical
Authors Dairy Branch Lab. Center Lab.
(mg.) (mg.) (mg.)
22.5 32.5 32.5
15.0 15.0 22.5
15.0 15.0 22.5
15.0 7.5 15.0
32.5 22.5 32.5
22.5 32.5 32.5
22.5 32.5 32.5
32.5 22.5 22.5
32,5 22.5 32.5

8 USDA Scorched Particle Standards for Dry Milks used.

b Incomplete filtration obtained by all three laboratories on seven samples; incomplete filtra-
tion obtained on 12 more by the Army Medical Lab.; 4 more by the Chicago Dairy Branch Lab.,
and 1 more by the authors.

on 91 per cent of the samples. As compared with the results obtained by the
authors, the Army Medical Center Laboratory results contained five dises with
more scorched particles and one dise with less ; the Chicago Dairy Branch Labora-
tory results contained three dises with more scorched particles and four dises
with less.

Of the 100 samples filtered, all three laboratories obtained incomplete filtra-
tions with seven samples. The Army Medical Center obtained incomplete filtra-
tion with 12 more samples, the Chicago Dairy Branch laboratory four more and
the authors one more. All of the samples that failed to filter completely con-
tained 32.5 mg. or more of scorched particles on the dises of the filtered portions,
thus indicating that the samples contained substantially more than 32.5 mg.
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SUMMARY AND CONCLUSIONS

A more rapid and accurate method of filtering roller process nonfat dry milk
solids than the pepsin-hydrochloric acid method was developed by using a hot,
10 per cent, sodium ecitrate solution.

This method produced satisfactory results with 99 out of 122 samples.
Eighteen of the 23 samples that failed to filter contained scorched material in
excess of the 32.5 mg. disc of the USDA Scorched Particle Standards for Dry
Milks.

A cooperative project, between three laboratories proved the sodium citrate
method to be practical and reproducible. The three laboratories tested parts of
the same 100 samples and obtained the same results on approximately 91 per cent
of the samples.
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BUTTERFAT PRODUCTION PER DAY OF LIFE AS A CRITERION
OF SELECTION IN DAIRY CATTLE?!

C. J. LARSON, A. B. CHAPMAN axp L. E. CASIDA

University of Wisconsin, Madison

Economic efficiency or profitability of milk production, in a broad sense, may
be considered as the pounds of milk produced per pound of feed consumed. Part
of the feed consumed may be utilized for milk secretion and part for body main-
tenance. Cows usually are fed according to production. Management control
then eliminates the necessity of considering the variations in the feed required
for milk secretion per se. Whether differences in daily maintenance require-
ments are large enough, intra-breed and intra-herd, to be important is not known.
However, it is impractical to measure these requirements of each individual, and
body weights usually are not available for reflecting these differences. This
leaves as a practical measure of profitability the pounds of milk produced in rela-
tion to the number of days maintained, or simply production per day of life or
production to a certain age. It is this measure of efficiency which is evaluated as
a potential criterion of selection in the study reported here.

Production to a standard age, even though it were a perfect measure of profit-
ability, should not be used as a criterion of merit in a selection program unless it
is at least partly under genetic control.

Usually dairy cattle are compared on the basis of lactation production, a
character of moderate heritability, without any consideration being given to the
age at first calving and the variation in the length of the calving intervals.
Profitable animals, in terms of production to a given age, are those which com-
bine a high reproductive rate with a high level of production. Therefore, to
select for high total production to a given age, e.g., 84 mo., it is necessary to select
animals which are not only good producers per lactation but also good repro-
ducers.

Early first calving has been shown by Chapman and Dickerson (3) to be more
efficient than later calving when expressed in pounds of butterfat per month of
life after 24 mo. of age. A short service period was found by Chapman and
Casida (2) to increase efficiency of production in the accompanying calving in-
terval and have little if any effect on production in the immediately subsequent
calving interval. They also found that service periods following short calving
intervals are shorter than those following longer calving intervals. Very short
calving intervals were found by Tyler and Hyatt (10) to decrease production in
subsequent lactations. Therefore, the net effect of decreasing the calving in-
terval beyond an optimum might be to increase the total number of days in which
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a cow milks throughout her life without also increasing total production. It is
expected that maximal total production would be associated with optimal age at
first calving and optimal length of calving intervals.

The following report is an evaluation of production to various standard ages
as selection criteria for genetic improvement of dairy cattle.

EXPERIMENTAL

The data used in this study were obtained from the D.H.I.A. herd records of
two Wisconsin State Department of Public Welfare herds. Individual 10-mo.
butterfat records were calculated by the simplified method of Tyler and Chapman
(9)—30.5 times the butterfat production on the test days of the first 10 mo. of
lactation corrected to twice-a-day milking. The total production to a certain age
was calculated as the sum of the monthly production figures over all months of
production up to and including the month in which the animal was 36, 48, 60, 72
or 84 mo. of age.

The dam-daughter pairs were distributed over the five age groups in the two
herds as shown in table 1. All dam-daughter comparisons in each older age class

TABLE 1
Distribution of dam-daughter pairs over five age classes in the two herds

Age (mo.)
Herd
36 48 60 72 84
T = 84 64 47 33 28
II . 222 112 70 42 27
Totals .. 306 176 117 75 55

are first represented in each younger age class.

Two parallel studies were made. One was on 55 dam-daughter pairs having
84-mo. production and the other on 306 dam-daughter pairs (including the 55)
having at least 36 mo. production. Correlations between variables on the same
individual were calculated on all records of all ‘‘daughters’” up to and including
84 mo. where available.

Intra-herd correlations between daughter and dam were caleulated for each
calving sequence of dams. These correlations were tested for heterogeneity and
then pooled for all calving sequences and later for both herds. Heritabilities
were computed by doubling the intra-sire regressions of daughter on dam.

RESULTS

Individual performance. The extent to which variables measurable in early
life are indicative of total production to later ages was first considered.

Correlations of 36-mo. production with total production to 48, 60, 72 and 84
mo. of age indicate that production to 36 mo. of age is a reliable estimate of total
production to later ages in the same individual (table 2). The correlations be-
tween these variables in the 84-mo. group did not differ significantly from those
on the remaining 251 animals, hence only the gross correlations are given. Thirty-
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TABLE 2

Correlations of total production to 36 mo. of age with total production
to other ages on the same individual

g v No. of :
Age of individual individuals Correlation
(mo.)
48 176 +0.83 +0.02
60 117 +0.64 +0.06
72 75 +0.57 +0.08
84 55 +0.62 +0.08

six mo. production accounted for 38.4 per cent (7*=+0.62%) of the variation in
84-mo. production.

Age at first calving and production in the first 305-day lactation were consid-
ered as possible major sources of variation in total production to a given age.
Intra-herd correlations of first 305-day lactation with 36-mo. (+0.62) and 84-mo.
production (+0.57) did not differ significantly (table 3). The correlations of
305-day first lactation production with 48, 60 and 72 mo. also were calculated and
found to be +0.58, +0.59 and +0.55, respectively. The negative correlation
(-0.27) of age at first calving with production to 84 mo. of age is significantly
less than the correlation of age at first calving and production to 36 mo. of age
(-0.68). Older animals at first calving showed little if any evidence of higher
production during the first lactation (r=+0.06).

The multiple regression equations for predicting production to 36 and 84 mo.
from age at first calving and also first lactation production are shown in table 3.
Age at first calving and production in the first lactation combined accounted for
89 per cent (0.94%) of the variability in production to 36 mo. of age. These two
variables together accounted for 41 per cent (0.64%) of the variance in total pro-
duction to 84 mo. The means of the variables used in the regression equations
for the two levels were approximately 355 lb. for 86-mo. production, 1,950 1b.
for 84-mo. production, 360 1b. for first 305-day lactation and 800 days for age at
first calving.

A reliable estimate of 36-mo. production can be made from the age at first
calving and production in the first 305-day lactation as shown by the multiple cor-

TABLE 3
Intra-herd correlations and multiple regression equations for predicting production to 36 and
84 mo. of age
36-mo. production 84-mo. production Age first calving
Variable
N r N r N &
First 305-d. lactation (L) 306 +0.62** 55 +0.57** 306 +0.06
Age at first calving (A) .. 306 —0.68%* 55 =0T e e
R

Predicted 36 = 695.63 — 0.893 (A) +1.055 (L) 0.94%*
Predicted 84 = [63.33 - 0.052 (A) +0.115 (L) ] 30.5 0.64*%*

** P < 0.01. *P < 0.05.



1166 C. J. LARSON ET AL

TABLE 4

Correlations of total production to each age in daughters with total production to 36 and 84 mo.
in the dams

Age of dams (mo.)

Age of 36 84
daughters
No. Correlation No. Correlation
of pairs coefficient of pairs coefficient
(mo.)
36 306 +0.07 55 -0.14
48 176 +0.05 55 -0.13
60 117 +0.16 55 -0.15
72 75 +0.04 55 -0.16
84 55 +0.12 55 —-0.05

relation of 0.94, based on all daughters. The multiple correlation calculated on
the 84-mo. group only was of the same order of magnitude.as the one based on
all but the 84-mo. group. The multiple correlation (R) of age at first calving
and first 305-day lactation with 84-mo. production indicates that the first 305-day
lactation may be nearly as reliable in predicting 84-mo. production alone (r=
+0.57) as is age at first calving and first 305-day lactation combined (7 =+ 0.64).

Heritability. Age at first calving, production in the first 305-day lactation
and total production to given ages have just been shown to be interrelated in so
far as they are concerned with the individual’s own performance. The degree
to which each of these is transmissible from one generation to the next is now
considered.

Correlation coefficients were caleulated for total production to each age in
the daughters with total production to each age in the dams. Only one of the
32 correlations was statistically significant. Hence, there is little evidence of an
association of production per day of life between daughter and dam. Only those
correlations for 36-mo. production in the dam with 36, 48, 60, 72 and 84 mo. in
the daughters and for 84 mo. in the dam and 36, 48, 60, 72 and 84 mo. in the
daughters are shown in table 4. For all ages at which the 84-mo. group could be
compared with those combinations in which both daughter and dam did not reach
84 mo., the correlations did not differ significantly. The consistency in sign of
correlations within each age classification of dam is thought to arise from the

TABLE 5

Correlations and regressions of daughter on dam of age at first calving and butterfat production
in the first 305-d. lactation.

Degrees 305-d. lactation Age at first calving
Source of
freedom r b r b
Between sires 26 +0.81** +0.87** 0 0
Within sires . 265 +0.15* +0.15* -0.08 -0.88
Total ... 291 +0.25** +0.28** -0.07 -0.06
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partial dependence of the figures used in the calculation of each correlation on
those used in the calculation of correlations for all younger ages of the daughters.

The intra-sire regression of daughter on dam for first lactation butterfat pro-
duction was +0.15 == 0.06 (table 5). This figure doubled gives an estimate of
heritability of first lactation butterfat production of 0.30. The 95 per cent fidu-
cial limits for this estimate would be 0.07 to 0.53. The intra-sire regression of
daughter on dam for age at first calving is insignificant, giving no evidence of
heritability of age at first calving under the conditions existing in these two herds.

DISCUSSION

Production per day of life up to 48, 60, 72 and 84 mo. of age, as measured by
total production to these ages, was significantly and highly correlated with pro-
duction to 86 mo. of age (r =+ 0.57 to + 0.83) and 305-day first lactation produc-
tion (r=+0.55 to +0.62). None of these correlations differed significantly from
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F1e. 1. Path diagram showing the biometric relations between production to 36 mo. of age,
production to 84 mo. of age, first 305-day lactation production and age of first calving.

G = Genotype A = Age at first calving

P = Phenotype L= First 305-day lactation production
D =Dam 36 = Production to 36 mo. of age

O = Offspring 84 = Production to 84 mo. of age

each other, thus providing little evidence of higher predictive values from any
one of these variables to any other.

Some of the reasons for variation in production to 36 and 84 mo. of age are
shown in the accompanying path diagram (fig. 1) of the biometric relations be-
tween production to these ages (36, 84), age at first calving (A4) and first 305-day
lactation (L). The curved lines in the diagram represent correlation coefficients
and the straight lines, standard partial regression coefficients (path coefficients).
The letter V represents all unanalyzed sources of variation in 36-mo. production
independent of age at first calving and first lactation production. Z represents
all other sources of variation in 84-mo. production not associated with these two
variables. Letters P and G represent phenotype and genotype, respectively,
whereas D and O designate dam and offspring.
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The values shown in the diagram indicate that the combined effect of age at
first calving and first 305-day lactation production accounted for 89 per cent of
the variation in 36-mo. production and 41 per cent of the variation in 84-mo. pro-
duction.

The independent influence of age at first calving was found to be significantly
less on 84-mo. than on 36-mo. production. It accounted for 51.8 per cent (- 0.722),
and 8.4 per cent (—0.29%), respectively, of the variance in these two variables.
Production in the first 305-day lactation, however, was responsible for approxi-
mately the same amount of variation in 36- and 84-mo. production.

The results of this study give no evidence of heritability of production per
day of life at any of the ages studied from 36 to 84 mo. Therefore, selection for
this character would not be expected to result in genetic gain as far as production
per day of life is concerned.

Heritability of butterfat production has been found previously by several
workers (1, 6, 7, 8) to be between 0.20 and 0.30. The estimate of heritability of
first lactation butterfat production from these data is 0.830 == 0.12. The genetic
basis for correlation of lactation butterfat production in the daughters with lacta-
tion production in the dams is shown in the path diagram where the values given
on the unidirectional paths connecting Pp, and Po, are derived from the bio-
metric relationship between parent and offspring, viz., rppp, = abh® = 1/2h? (11).

Delaying first service for certain heifers was considered to be responsible for
part of the variation in age at first service but for practically none of the varia-
tion in the interval from first service to conception in the data studied by Dicker-
son and Chapman (4). The results of this study do not indicate that age at
first calving is inherited. Dunbar and Henderson (5) report that heritability
of fertility estimated from calving intervals and non-returns to first service is
negligible.

The extent to which variation in management practices has obscured genetic
differences in productive and reproductive efficiency in the studies reported is
not known. Data collected under experimentally controlled herd conditions will
be necessary to estimate these effects.

SUMMARY

Butterfat production per day of life was evaluated as a possible selection eri-
terion for genetic improvement of dairy cattle.

The data provided little evidence of heterogeneity of the correlations of pro-
duction to 36 mo. of age (and 305-day first lactation production) with produc-
tion to 48, 60, 72 and 84 mo. of age. The predictive values of 36-mo. production
and 305-day first lactation production to production at these same ages did not
differ significantly.

Age at first calving had significantly less influence on total production to 84
mo. than on total production to 36 mo. of age.

Age at first calving and first 305-day lactation production accounted for
89 per cent of the variance in 36-mo. production and 41 per cent of the variance
in 84-mo. production.
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There was no evidence of heritability of production per day of life at any of
the ages studied from 36 to 84 mo., nor was age at first calving indicated to be
heritable. The estimate of heritability of first lactation butterfat production
from these data was 0.30.
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A METHOD FOR DETERMINING FREE FATTY ACIDS IN MILK FAT:

LYDIA B. TUCKER axp E. W. BIRD
Iowa Agricultural Experiment Station, Ames

The method reported herein is a modification of the one previously presented
by Breazeale and Bird (2). The modification was considered necessary since
during World War II commercial absolute ethanol, purified as previously indi-
cated (2), yielded ethanolic KOH solutions which turned brown in a short time
and in which needle-shaped erystals formed. These crystals were particularly un-
desirable in the burette. In addition, the former method was difficult to use
commercially because of the high cost of absolute ethanol and its virtual un-
obtainability.

METHODS

Three methods were compared: The A.O.A.C. method for refined oils (1)
modified in that a 20-g. sample was employed, the method of Breazeale and Bird
(2) and the method herein reported. With high acid samples, the sample sizes
were reduced (table 1) so that the 10-ml. semi-automatic burette employed with
the Breazeale and Bird method and the modification of this method would not
have to be refilled so many times during a titration.

The modified method as finally used is as follows: Weigh 10 g. melted, filtered
fat into a 125-ml. Erlenmeyer flask (Torsion moisture scale), add 25 ml. of solvent
(800 ml. Skellysolve B + 200 ml. n-propanol) and 10 drops of 1 per cent phenol-
phthalein in purified absolute ethanol or in absolute methanol, and titrate the mix-
ture to the phenolphthalein end point with 0.05 N absolute methanolic KOH.
Run a blank, including all reagents but no fat, and subtract the blank value from
the sample titration. Express the acidity as ml. 0.1 ¥ KOH per 10 g. fat.

The NaOH and KOH solutions were standardized against standard HCI solu-
tions. These were prepared from constant-boiling HCl and redistilled water.
The c.p. concentrated HCl was refluxed over K,Cr,0; to oxidize Br or I before
it was distilled. The standard solutions were standardized gravimetrically by
precipitating the Cl- as AgCl

Regent grade absolute methanol was found to be satisfactory without purifi-
cation.

RESULTS

Selection of a solvent. When methanolic KOH was employed to titrate 10 g.
of milk fat in 25 ml. Skellysolve B, incipient turbidity began at 3 to 4 ml. addi-
tions of the KOH; very marked turbidity was evidenced at a 22-ml. addition of
KOH. Butanol has been used successfully as a binder for ethanol in gasoline.
It was considered that solvents which were mixtures of Skellysolve B and normal
aliphatie alecohols might eliminate the turbidity indicated above.

Received for publication July 10, 1951.
1 Journal Paper no. J-1974 of the Iowa Agricultural Experiment Station, Ames. Project
no. 318.

1170



METHOD FOR DETERMINING FREE FATTY ACIDS IN MILK FAT 11711
Because of the offensive odor of n-butanol, n-propanol was selected. Solvents
containing different proportions of Skellysolve B and n-propanol were prepared.

TABLE 1
Comparison of three methods for the determination of the free fatty-acids in milk fat

Method 1a Method 2b Method 3¢
Sample
Ml 0.1 N ML 0.1 N MLO.1N
no; alkali/ MEX Ay, alkali/ MAX Ay, alkali/ MA% Ay,
10 g. fat ¢ 10 g. fat M- 10 g. fat
1 073  0.01  0.735 0.76  0.01  0.755 0.73  0.00  0.730
0.74 0.75 0.73
2 0.80 0.00  0.800 0.82 0.00  0.820 0.82 0.01  0.825
0.80 0.82 0.83
3 0.66 0.01  0.655 0.67 0.00  0.670 0.66 0.01  0.665
0.65 0.67 0.67
4 111 0.04  1.130 117 0.00 1170 115 0.00 1150
1.15 1.17 115
5 .02 0.02  1.030 1.02  0.00  1.020 1.01  0.00  1.010
1.04 1.02 1.01
6 1.09  0.00  1.090 111 0.00 1110 111 0.00  1.100
1.09 1.11 1.10
7 063 0.01  0.625 0.68 0.01  0.685 0.66 0.00  0.660
0.62 0.69 0.66
8 119 0.00  1.190 1.27  0.01  1.265 1.23 - 0.00  1.230
1.19 1.26 1.23
9 26.94 : 27,42 27.17
26.89 27.42 27.15
26.79  0.55d4 27.015 26.80 0.684 27.022 26.84 0.33d4 27.025
26.79  0.1le 26.90  0.068¢ 26.89  0.033¢
27.34 26.85 27.05
27.34 26.74 27.05
10 24.90 24.89 24.80
24,90 0.054 24.888 24,64 0.254 24.803 24.80 0.164 24.815
24.85  0.01e 2479 0.025¢ 2475  0.016¢
24.90 24.89 24.91
11 37.41 37.31 37.26
37.38  0.064 37.418 37.53  0.22d 37.448 37.47 0.260 37.443
37.44  0.03¢ 37.42  0.044e 37.52  0.052¢
37.44 37.53 37.52
12 34.82 34.97 34.82
3485 0.03d 34.828 3497  0.224 35.025 35.07 0.424 34795
34.82  0.015¢ 34.97  0.044e 34.62  0.084e
34.82 35.19 34.67

2 Method 1: A.0.A.C.,, (1) Sample 9 and 10, 2 g. and sample 11 and 12, 5 g. sample
titrated.

b Method2: Breazeale and Bird, (2). Sample 9 and 10, 1 g. and sample 11 and 12, 2 g.
sample titrated.

¢ Method 3: Modification of method 2, herein presented Sample 9 and 10, 1 g. sample
and sample 11 and 12, 2 g. sample titrated.

d Error calculated as of 10 g. fat.
g. titrated

e Actual error per titration, i.e. (error in footnote 4) x 0

To 25 ml. of each mixture, 10 g. milk fat were added and the mixture was ‘‘ti-
trated’’ with methanol to a permanent cloud-point at room temperature. The re-
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sults of the experiment as presented in fig. 1. It is indicated that mixtures con-
taining from 200 to 400 ml. of n-propanol in approximately 1 1. of solvent should
yield the best results.

On the basis of the data of fig. 1, solvents containing n-propanol : Skellysolve B
in the ratios 200: 800 ml., 300: 700 ml. and 400: 600 ml. were used as fat sol-
vents. A mixture of 10 g. milk fat and 25 ml. of solvent was ‘‘titrated’’ with
0.05 N methanolic KOH, without added indicator. Slight tendencies toward
turbidity were observed with additions of KOH ranging from 3 to 20 ml. The
point at which the slight turbidity oceurred was a function of the solvent. In no
case were these turbidities sufficiently strong to interfere with the end point.
The slight turbidity was less intense with the mixture containing 800 ml. Skelly-
solve B and 200 ml. n-propanol. With all three mixtures, methanolic KOH could
be added beyond the fleeting turbidity point to 150 ml. without encountering
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F1e. 1. MI. absolute methanol required to produce turbidity in a mixture of 10 g. fat + 25
ml. solvent of composition indicated.

turbidity. No check was made beyond the 150-ml. addition. The mixture of
800 ml. Skellysolve B with 200 ml. n-propanol was selected as the solvent for use.

Comparison of methods. The data comparing the three methods are pre-
sented in table 1. Samples 1 to 8 are representative of good butter made from
neutralized, sour eream. Samples 9 to 12 are representative of experimental
butters prepared with special lipolytic cultures; they are not considered represen-
tative of butters found in the trade.

The results with samples 1 to 8 indicate agreement among the average values
by the three methods to 0.02 to 0.03 ml., which is essentially the burette reading
error. Checks between duplicates are better by the Breazeale and Bird method
and by the modification of this method than they are by the A.0.A.C. procedure,
despite the fact that the titration errors are halved in the A.0.A.C. method, since
20 g. of fat were titrated and the result as presented is based on 10 g. fat.
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Among samples 9 to 12 the errors are in favor of the A.0.A.C. procedure if
the titrations are based on a 10-g. sample (upper figure) ; the errors are about
equal over the four samples among the three methods if placed on a per titration
basis (lower figure). The average values indicate that there is little to choose
among the methods.

SUMMARY AND CONCLUSIONS

A modification of the Breazeale and Bird method for determining the free
fatty acids in milk fat is presented. The modification substitutes a Skellysolve
B-n-propanol mixture for petroleum ether and absolute methanolic KOH for ab-
solute ethanolic KOH as the titration medium.

The modified method checks its original satisfactorily; it likewise checks the
A.0.A.C. method (for refined oils) within reading accuracy of the burette for
normal butterfat samples. The checks between duplicates are better with this
method than are those for the A.0.A.C. method, for normal samples.
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HORMONAL DEVELOPMENT OF MAMMARY TISSUE IN
DAIRY HEIFERS

J. F. SYKES axp T. R. WRENN
Bureau of Dairy Industry, ARA, USDA, Washington, D. C.

In continuation of previously reported work (7) on hormonal development
of the mammary glands of young dairy heifers, eight heifers have been injected
with hormone combinations similar to those used in the previous study.

Two changes in technique were made. In the present work, injections were
started when the heifers were 6 mo. rather than 1 mo. of age. It seemed pos-
sible that differences due to hormone treatment might be more evident in heifers
of this age than in younger calves. The second change involved an increase in
the progesterone dosage used. In the earlier work with heifers (7) no effect of
progesterone on the type of tissue developed was observed. On the other hand,
Mixner and Turner (6) and Folley (2) have indicated that progesterone is
necessary for histologically normal development of mammary tissue in goats.

F1e. 1. TUdder tissue from a lactating cow. (13x)
Received for publication July 15, 1951.
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The progesterone: estrogen ratio used by Mixner and Turner (6) in their work
with goats was 1 mg. progesterone to 5 y of stilbestrol, whereas a ratio of 1 mg. of
progesterone to 50 y of stilbestrol had been used in the USDA experiments. In
the present study the dosage of progesterone was increased to give a ratio of 1 mg.
of progesterone to 25 y stilbestrol. This ratio had been shown to be satisfactory
for experimental mammary gland development in mice (5).

PROCEDURE
Four pairs of heifers were injected with the following hormone preparations:

Pair 1, stilbestrol ; pair 2, stilbestrol and pituitary gland extract; pair 3 stilbestrol

X bl

A

Fie. 2. Representative sections of udder tissue from heifers injected with stilbestrol. (13 x)

and progesterone; and pair 4, stilbestrol and progesterone and pituitary gland
extract. All preparations were injected subcutaneously. Stilbestrol was in-
Jjected at the rate of 6 mg. per week, progesterone at the rate of 240 mg. per week
and pituitary extract at the rate of 90 mg. per week. The pituitary extract was
prepared from fresh frozen anterior pituitary tissue by the method of Bergman
and Turner (1) for their ‘‘initial extract.”” Injections were given for 5 mo.,
from 6 to 11 mo. of age.

Examination of the mammary glands for secretion was made at monthly in-
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tervals. At autopsy the udder tissue was fixed in Bouin’s fixative. After re-
moval of the udder, the fixative was injected into the teat canals until the gland
was firmly distended and the teats were tied off to prevent escape of fixative.
The whole gland then was immersed in fixative. After fixation the gland was
sliced into sections and representative samples of tissue from all parts of the
gland were obtained for histological examinations.

RESULTS AND DISCUSSION

Marked differences occurred in the type of udder tissue which resulted from
the several hormone treatments. Abnormal tissue was present in varying degree

Y “r;’:.

g 9% | . o o )

Fia. 3. Udder tissue from heifers injected with stilbestrol plus pituitary extract. (13 X)

depending on the hormone treatment. For purposes of comparison a section of
normal tissue from the udder of a lactating cow is presented in fig. 1.

When stilbestrol only was injected, the type of tissue developed was definitely
abnormal, as seen in fig. 2. Distension of ducts and alveoli was very marked.
The fixed udders were very porous on gross examination. IFew of the alveoli
were normal. Lobule formation was indistinet and lobules frequently appeared
crowded and distorted by the widely dilated ducts. The general picture sug-
gested mainly marked stimulation of duets.
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‘When pituitary extract was injected in addition to stilbestrol, some improve-
ment in lobule formation and in the normality of the alveoli resulted. The
udders still were moderately porous on gross examination. The types of tissue
seen are shown in fig. 3. Duect distension and crowding and distortion of lobules
were seen frequently. Many lobules consisted largely of terminal ducts. There
was considerable distension of alveoli, but this was much less marked than in the
previous pair of heifers. Areas showing thickened alveolar walls with papillae
were frequent.

On the other hand, when progesterone or progesterone plus pituitary extract

F16. 4. Mammary tissue from heifers injected with stilbestrol and progesterone. (13 x)

was injected with stilbestrol, many areas of normal tissue were observed. With
one exception, the udder tissue seemed compact on gross examination and the
udders were closely attached to the body wall and were less pendulous than those
of the two previously described pairs of heifers. The types of tissue seen are
shown in fig. 4 and 5. The essential normality of the lobule formation and of
the alveoli which was frequently seen in these udders can be noted by comparison
with fig. 1. There were, however, sections which showed abnormal development,
consisting of distended ducts, moderate alveolar distension and distortion of
lobules; in one heifer which received stilbestrol plus progesterone, considerable
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tissue of this sort was seen. Areas of moderately distended alveoli with thick-
ened walls and papillae were seen in the udder tissue of those heifers that were
injected with pituitary extract in addition to stilbestrol and progesterone.

These results definitely indicate that progesterone is necessary for normal
mammary gland development in dairy heifers. The fact that abnormal tissue
was found in the udders of heifers receiving progesterone may indicate that the
optimal progesterone to estrogen ratio was not attained in these experiments.
The results further indicate that pituitary hormones tend to prevent the develop-
ment of abnormal tissue induced by stilbestrol. (Compare figs. 2 and 3.)

e e s 1

F1e. 5. Mammary tissue from heifers injected with stilbestrol, progesterone and pituitary
extract. (13 x)

The amount of milk secretion obtained from these hormonally developed ud-
ders was always small. This might be expected since the heifers were continu-
ously under hormone influence. Folley and Malpress (3) and Hammond and
Day (4) have shown, in experiments in which mammary growth and lactation
were induced by estrogen treatment, that maximum lactation responses frequently
were not obtained until after estrogen withdrawal. Mixner and Turner (6)
also observed that no secretion was obtained in goats as long as progesterone was
being injected. The maximum amount of milk obtained from these experimental
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heifers varied from 200 to 700 ml. With one exception—this in a heifer with
fairly large amounts of abnormal tissue—no secretion beyond 25 ml. of serum-like
fluid was obtained from any of the heifers which were injected with progesterone.
The amount of secretion obtained therefore was inversely proportional to the nor-
mality of the tissue developed.

Folley and Malpress (3) have suggested that the lactation responses obtained
from estrogen implants were limited by incomplete mammary development due
to a deficiency of progesterone. The present experiment indicates that a more
normal development occurs when progesterone is administered in addition to
estrogen. The conditions of this experiment, for reasons noted above, have made
it impossible to fully determine the relative lactational ability of the udders de-
veloped under the influence of progesterone as compared to those developed with-
out progesterone. Further experiments to settle this point are desirable.

SUMMARY AND CONCLUSIONS

Mammary gland tissue in dairy heifers that had been given stilbestrol injec-
tions was observed to be abnormal in structure.

Progesterone, and to a lesser extent pituitary extract injected in conjunction
with stilbestrol, resulted in more normal development and thus demonstrated the
necessity of these hormones for normal udder development in heifers.

The ratio of progestrone to stilbestrol necessary for normal development of
the udders of dairy heifers appears to be somewhat in excess of 1 mg. of pro-
gesterone to 25 y of stilbestrol.
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SUSTAINED ELEVATION OF BLOOD LIPIDS AND EFFECT UPON
MILK PRODUCTION OF RUMINANTS GIVEN A SURFACE-
ACTIVE AGENT INTRAVENOUSLY!

A. C. CHUNG axp J. C. SHAW
Department of Dairy Husbandry, Maryland Agricultural Experiment Station, College Park

Kellner et al. (2) reported that intravenous injections of a detergent resulted
in marked elevations of the blood cholesterol and blood phospholipids of rabbits
on a normal diet. It was stated that a single injection of Triton A-20 increased
blood cholesterol and phospholipids to more than five times normal. No refer-
ence was made to other lipid fractions.

It was deemed important to determine whether the same blood lipids of rumi-
nants would react in a similar fashion and also to find out whether blood lipids
other than cholesterol and phospholipids would be affected. Since the neutral
fat of blood is important in the formation of milk fat (1, 3, 4, 7), it appeared
that if the blood lipids, particularly neutral fat, could be maintained at a high
level for an extended period of time it would provide a means of studying the
possible relationship between the level of blood lipids and the secretion of milk.

EXPERIMENTAL

A surface-active agent (Triton WR 13392) was diluted to 12 per cent in dis-
tilled water after each had been sterilized separately in a steam sterilizer. This
solution was injected intravenously into two non-lactating goats and one lactating
cow. The total blood plasma lipids and the various lipid fractions were deter-
mined daily by the extraction and acidometric procedure described by Saarinen
and Shaw (6).

The first goat received 80 ml. of the 12 per cent solution of 320 mg. of Triton
‘WR 1339 per kilogram of body weight. The blood plasma remained clear and
there was a 30 per cent decrease in plasma cholesterol within 24 hr. The second
goat was injected with 100 ml. of the 12 per cent solution or 430 mg. of Triton
‘WR 1339 per kilogram of body weight. Within 24 hr. the plasma presented a
milky appearance. The effect of Triton WR 1339 upon the various blood plasma
lipids of the second goat during the 3 days following the injection is shown in
figure 1. The total lipids increased by more than six times normal. The greatest
increase was in the lipid fraction made up of neutral fat, other glycerides and
free acids, which will be referred to as the neutral fat portion. This fraction
increased to 20 times normal. Total blood plasma cholesterol increased about to
four times and ester cholesterol about to three times normal. The free fatty
acids in phospholipids increased about 80 per cent.

The lactating cow received 110 per cent of her net energy requirements com-
puted according to the Morrison (5) standards for 2 wk. prior to and throughout

Received for publication July 19, 1951.
1 Paper no. A 332, contribution no. 2298 of the Maryland Agricultural Experiment Station.
2 Furnished by Rohm and Haas Co., Philadelphia.
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two injection periods. Milk weights were recorded and butterfat tests made at
each milking. In the first study 1,000 ml. of the solution were injected followed
by another injection of 1,280 ml. 3 days later. These were equivalent to 194 and
248 mg., respectively, of Triton WR 1339 per kilogram of body weight. The re-
sults are shown graphically in figures 2 and 3. There was some decrease in all
blood plasma lipid fractions except fatty acids in phospholipids within the first
24 hr. and these fractions remained below the initial levels until after the second
injection. The slight increase in total fat during the second day was due to the
phospholipids. During this period the blood plasma became translucent. Fol-
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Fic. 1. Blood plasma lipids of a goat given 100 ml. of 12% Triton WR1339 intravenously.

lowing the second injection the plasma became milky and all of the fractions ex-
cept ester cholesterol exceeded the pre-injection levels. The greatest increase
was in neutral fat which increased to six times normal.

Twenty days after the first study with the cow was initiated, 1,790 ml. of the
12 per cent solution were injected into the same animal, followed by 700 ml.
within 24 hr. These were equivalent to 328 and 128 mg., respectively, of Triton
‘WR 1339. The blood plasma became milky and opaque and remained so for 5
days, after which it became translucent for several days. There was a sharp
drop in all lipid fractions except phospholipids within 3 hr. (figs. 4 and 5).
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F1e. 2. Blood plasma lipids and 4% F. C. M. of a cow given intravenous injections of
Triton WR1339 (series 1).

Twenty-four hr. after the first injection all fractions except cholesterol had in-
creased above the pre-injection levels. Following the second injection, all lipid
fractions except the phospholipids exhibited a marked rise. - The neutral fat
fraction increased to 17 times normal, both free and ester cholesterol to four
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Fie. 3. Blood plasma cholesterol fractions of a cow given intravenous injections of
Triton WR1339 (series 1).



ELEVATION OF BLOOD LIPIDS 1183

/ TOTAL LIPIDS

2 NEUTRAL FAT S
GLYCERIDES | 790ML. 12% WRI339
AND FREE ACIDS

700ML
TOTA ESTEH A
2200¥ L CHOLESTEROL

4 FATTY ACIDS IN

2000 PHOSPHOLIPIDS
180045 4% Fcm

1600
1400
12001
/0001

@
)

N
Q
MILK IN POUNDS

MG. PER /100 ML.OF PLASMA

- - . - e 0
O |/ 234 56 7 8 9 1/011/121314151617/8
DAYS

F16. 4. Blood plasma lipids and 4% F. C. M. of a cow given intravenous injections of
Triton WR1339 (series 2).

times normal and the total lipids to five times normal. The phospholipid values
were erratic, the highest level being a 50 per cent increase above normal.

The milk production expressed as 4 per cent fat-corrected milk did not show
any appreciable change during either of the two studies, as will be noted in figures
2 and 4. The total milk production and per cent fat in the milk during the ex-
perimental periods are shown in table 1, along with the total plasma lipids. It
will be noted that the large increase in total plasma lipids exerted very little in-
fluence on milk and milk fat production. In the second period there was a de-
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Fi1c. 5. Blood plasma cholesterol fractions of a cow given intravenous injections of Triton
‘WR1339 (series 2).



1184 A. C. CHUNG AND J. C. SHAW

pression of total milk amounting to 3 to 4 lb. for a few days but no appreciable
change in total fat.
DISCUSSION

The Triton WR 1339, an alkyl aryl polyether aleohol, used in this study is
the same surface-active agent which was used by Kellner et al. (2). The results
reported herein differ from those reported by Kellner et al. on rabbits in that the
phospholipids of cows’ blood was not affected nearly as much as blood cholesterol.
Also, the greatest effect was upon the neutral fat fraction.

The level of blood plasma lipids obtained in the cow (2,049.2 mg. per cent)
was far greater than any recorded to date. During the second series, the blood

TABLE 1

The effect of a sustained elevation of the blood lipids of a cow upon milk production and
per cent fat in milk

Series 1 Series 2
Days before Surface  Total Surface Total
and after active  plasma  Milk Fat active plasma  Milk Fat
injection agents  lipids agenta lipids
(mi) (mg-%) () (%) (ml)  (mg.%) (Ib.)
-3 . . 31.0 3.40 T 392.0 +
-2 : 29.7 3.55 S s
-1 o s e 27.6
0 32.4 3.40 1,790 347.6 27.8
i 29.3 3.60 628.7 27.7
2 29.4 3.70 606.0 24.0
3 32.0 3.55 1,347.7 25.3
4 31.2 3.68 1,811.5 23.5
5 314 3.55 1,945.0 25.9
6 28.8 3.20 2,049.2 26.6
7 317 3.13 1,795.6 23.9
8 28.6 3.70 1,614.3 25.4
9 29.6 3.20 1,271.23 244
10 30.8 3.68 i 26.4
11 31.6 3.90 1,031.5 26.2
12 28.8 3.73 e .
13 31.8 3.60
14 30.1 3.80

2129, solution of Triton WR1339.

plasma lipids were maintained above 1,000 mg. per cent for at least 9 days. This
high level of blood lipids did not exert any marked effect upon milk or milk fat
production. There was some decrease in milk production but not in milk fat
during the second series. It could be postulated that the surface-active agent
inhibited milk fat secretion due to a deleterious effect upon the enzyme systems
involved in milk fat formation. However, in this case it would have been ex-
pected that total milk fat production would decrease. Perhaps an effect on milk
fat production could have been brought about by maintaining the high blood lipid
level for a longer period of time.

CONCLUSIONS

The intravenous injection of a surface-active agent resulted in a marked in-
crease in all plasma lipids except phospholipids in one of two goats and a cow.
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In one case the total plasma lipids of the cow increased to five times normal,
neutral fat increased to 17 times normal and both free and ester cholesterol in-
creased to four times normal. Total plasma lipids reached 2,049.2 mg. per cent
and remained above 1,000 mg. per cent for 9 days without producing an increase
in milk fat production.
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THE EFFICIENCY OF ARTIFICIAL BREEDING WITH BULL SEMEN
ONE TO THREE DAYS OLD

ERIC W. SWANSON
University of Tennessee, Knoxville

There is considerable variation in the length of time bull semen is used
routinely in artificial breeding. One recent survey (2) showed that out of 70
associations, semen was collected and shipped daily by 24, while 46 used each
day’s collection for 2 to 3 days. One of the main reasons usually given for daily
collection is that it will maintain a higher conception rate. At the same time
this practice requires keeping many more bulls than would less frequent collec-
tion. In such instances there may be an economical choice between fewer, higher
quality sires with lower upkeep expense and slightly higher conception rate. In
order to evaluate these factors properly, accurate information concerning the
effect of age of semen upon breeding efficiency is required.

The early observations concerning the effect of age of semen upon conception
rate have been reviewed by Schultze et al. (3). The usual observation was a pro-
gressive decrease in breeding efficiéency with age of semen. The actual differences
found in early reports are hard to evaluate in terms of present-day artificial
breeding because of the few services and the different methods of handling semen.
Schultze et al. (3) compared the 4-mo. non-return rate of semen used 1 to 4 days
after collection in 13 Nebraska artificial breeding locals. They found 2-yr. aver-
ages of 63.2, 57.9, 53.3 and 48.7 per cent for 1 to 4 days, respectively ; their data
indicated a linear regression of conception rate on age with 4.61 per cent decline
per day. Bulls averaging below 55 per cent declined 6.3 per cent per day, while
those averaging above 60 per cent declined only 4.3 per cent daily. As experi-
ence and improved methods were progressively raising 6-mo. average non-return
rates from 52.5 to 59.2 per cent, the average daily decline decreased from 5.3 to
3.7 per cent. A similar study conducted in Washington by Erb et al. (1) showed
no difference between non-return rates of 1- and 2-day-old semen, both of which
averaged 64 per cent, but a drop to 59 per cent for 3-day-old semen. In neither
of these studies did all locals use semen on each of the 3 and 4 days averaged.

MATERIALS AND METHODS

Data for this investigation were secured from the records of the East Tennes-
see Artificial Breeders’ Association, Ine. This association began inseminating
operations in November, 1947, with three bulls each of Jersey, Guernsey and
Holstein-Friesian breeds. Semen was collected 3 days each week, and rotation
was arranged so that each bull was not used the same day every week. Semen
was collected before 6 a.m. and was used by all associations the day of collection
as well as the first and second day after collection. After little more than 1 yr.

Received for publication July 19, 1951.
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of operation, this association experienced a rapid increase in growth and a change
in management. Semen then was collected in late afternoons and shipped early
the next morning every other day so that all associations used semen the first and
second day after collection, but services with 3-day-old semen were negligible.
For this reason an analysis has been made of the data from each period sepa-
rately.

Semen was collected with a short artificial vagina into a warm sterile glass
tube and diluted immediately after collection with egg yolk-citrate diluter at 90
to 95° F. The diluted semen was placed in paper-insulated test tubes for ship-
ment and cooled in these tubes in air at 45° F. for 2 hr. before packaging with a
can of ice in insulated cardboard boxes. No bactericidal substances were added
to the semen the first year. Penicillin and streptomyecin were used during the
second period. Semen was shipped in separate tubes for use each day.

TABLE 1
Services and non-return rates by bulls of semen used for insemination 3 days after collections
Semen used Semen used Semen used
1st day 2nd day 3rd day
Bulls (5-13 hr.) (29-37 hr.) (53-61 hr.)
Serv. Non-ret. Serv. Non-ret. Serv. Non-ret.
(no.) (%) (no.) (%) (no.) (%)
J-1.. 298 58.4 273 56.4 332 52.7
J-2 .. 299 64.2 305 61.0 88 54.5
J-3. 267 62.5 321 62.9 117 52.1
G-1 173 64.2 190 64.2 177 - 65.0
G-2 182 63.2 185 56.8 101 46.5
G-3 124 62.9 130 47.7 58 414
G-4 38 71.0 47 63.8 22 50.0
H-1 116 65.5 181 65.2 135 58.5
H-2 126 71.4. 126 81.0 36 80.6
- 130 61.5 194 66.5 98 60.2
Totals ..o 1,753 63.3 1,952 62.0 1,164 55.7

Al first and second services in the periods studied were recorded. Rebreed-
ings to those services were recorded up to 150 to 180 days. The number of non-
returns to first and second services was converted to percentage, giving a 5- to
6-mo. non-return rate. Tests of statistical significance included the Chi-square
test applied to the returns and non-returns, and the analysis of variance of per-
centages converted to angles according to Snedecor (4).

RESULTS

During the period of early morning collections, all locals received semen in
time to use it the same day, and in most instances the first-day inseminations were
completed before the semen was 12 hr. old. A comparison of the first, second
and third day breeding under this regime is presented in table 1, with the data
separated according to bulls. The 1.3 per cent difference between the first and
second day is not statistically significant. However, the 6.3 per cent decline the



1188 ERIC W. SWANSON

third day is highly significant. Although the average non-return rates of the
bulls did not vary much the first day, differences became quite marked with the
older semen. Semen of bulls G-1, H-2 and H-3 was practically as efficient the
third day as it was the first day, but others dropped nearly 20 per cent in non-
return rate in the 3 days.

Following management changes, it was of interest to compare first and second-
day service efficiency again. The body of data also was large enough to try to
evaluate differences between locals and seasons as well as bulls. A period was
selected during which ten well-established locals serviced by the association had
experienced inseminators. The monthly differences observed, therefore, would
not be due to training. The services and non-returns are summarized by locals
in table 2.

TABLE 2

Services and non-return rates of 10 locals using all semen for 2 days after collection, December,
1949, to December, 1950, inclusive

Semen used Semen used
1st day 2nd day Mt%a(toé’_?)
Local assoc. (18-26 hr.) (42-50 hr.) N.R. exceeded

Serv. Non-ret. Serv. Non-ret. e A

(no.) (%) (no.) (%) (no.)
Blount ... 547 66.7 504 60.7 5
Bradley 1,179 57.5 1,046 60.8 11
Greene 739 59.4 721 57.7 5
Hamble 412 66.0 371 60.9 4
Hawkins 428 70.8 437 59.3 3
Jefferson 816 60.3 822 59.4 7
Knox ... 932 64.5 1,017 56.8 3
Monroe 616 63.5 581 60.9 6
Sullivan 773 60.0 974 53.9 2
‘Washington 497 52.7 461 52.9 6
TOtalS: conmmmmmmonens  SOHFEL 61.5 6,934 58.2 40%

The average difference in non-return rate between first- and second-day semen
(here about 13 hr. older than in the earlier study) was 3.3 per cent, compared to
1.3 per cent the first year. This difference was highly significant statistically
(P < 0.01). The difference between locals was statistically significant. It was
postulated that some of the local differences might be due to shipment of the
semen or to mishandling by the inseminator. Although this is a plausible ex-
planation of local differences, it probably is not significant in this study because
the local (Knox) with the second greatest daily decline in efficiency received
semen at the bull stud. The local with the least decline (Bradley) was at one of
the furthest shipping points.

The differences between months were not statistically significant. There was
no indication of a seasonal trend in differences between first- and second-day
services. The greatest difference was in June and the least in August. In 40
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per cent of the local-month averages the non-return rate of second-day services
exceeded or equalled that of first-day services.

The differences between bulls were statistically significant. Four of the 21
bulls had higher efficiencies with second-day services than with first-day services.
Five bulls also had more than 6.0 per cent decline from first-day to second-day
non-returns. Ten bulls with first-day non-return averages below 60 per cent
averaged 56.93 per cent the first day and 53.47 per cent the second. The remain-
ing eleven bulls averaged 65.37 per cent non-return the first day and 61.73 per
cent the second. The difference in decline between the low group (3.46 per cent)
and the high group (3.64 per cent) was not significant.

DISCUSSION

Good quality bull semen can be used for 2 days with only negligible differences
in non-return rates if the second-day inseminations are completed within 37 hr.
of collection. These observations are in agreement with those of Erb et al. (1)
when the semen was collected in early morning and used the first day. When
use of the semen the first day was delayed until 18 hr. past collection, the decline
in non-return rate the second day was more than twice as large and statistically
significant. The decline in this instance was not as great, however, as was the
decline from the second to third day where the third-day semen was used during
53 to 61 hr. after collection, and was not as great as the 3.7 per cent average
daily decline noted by Schultze et al. (3) in the last 6 mo. of their study. This
is an indication that the decrease in breeding efficiency of bull semen is not a
direct linear function of time from collection, but that the differences due to age
are very small in the first hours and become progressively greater as the semen
exceeds 36 hr. in age.

If semen can be distributed for use the same morning it is collected, there
will be no significant increase in average breeding efficiency by using semen only
1 day instead of two. However, if semen cannot be delivered for use until the
major part of a day following its collection a slight advantage in breeding effi-
ciency would result from using semen only the first day.

SUMMARY

The effect of age of semen upon breeding efficiency has been investigated in
an artificial breeding association during two management periods. During the
first period, semen of all bulls was used for 3 days at ages of 5 to 13, 29 to 37 and
53 to 61 hr. and resulted in respective non-return rates of 63.3, 62.0 and 55.7
per cent. During the second period, all semen was used 2 days at ages of 18 to
26 and 42 to 50 hr. with respective non-return rates of 61.5 and 58.2 per cent.
Differences between bulls and associations were significant, but no effect of season
was noted. Bulls varied greatly in the decline of their breeding efficiency with
age of semen but rapid decline was not associated with either a low or a high
first day non-return rate.



1190 ERIC W. SWANSON

REFERENCES

(1) Ers, R. E,, EBLERS, M. H., MIKOTA, L., AND SCEWARZ, E. The Relations of Simple Semen

Quality Tests to Fertilizing Capacity of Bull Semen. Wash. Agr. Expt. Sta. Tech.
Bull. 2. 52 pp. 1950.

(2) National Association of Artificial Breeders of Dairy Cattle Proceedings. Bull Manage-
ment and Semen Collection. pp. 10-16. ,1949.
(3) ScHULTZE, A. B., Davis, H. P., BLUNN, C. T., AND OLOUFA, M. M. The Influence of Length

of Storage of Bovine Semen on Conception Rate under Field Conditions. Nebr. Agr.
Expt. Sta. Research Bull. 154. 18 pp. 1948.

(4) SNEDECOR, G. W. Statistical Methods. 422 pp. Iowa State College Press, Ames. 1940.



EXPERIMENTAL ALTERATION OF THE SUGAR AND KETONE
LEVELS OF THE BLOOD OF RUMINANTS IN
RELATION TO KETOSIS**

L. H. SCHULTZ
Department of Animal Husbandry, Cornell University, Ithaca, N. Y.

AND

VEARL R. SMITH
Department of Dairy Husbandry, University of Wisconsin, Madison

Ketosis in ruminants is characterized by two major changes from the normal
in the blood composition. One is an increase in ketone bodies; the other is a de-
crease in blood sugar. This inverse relationship has been demonstrated by nu-
merous workers (15, 16, 19).

The purpose of this study was to determine the effect of experimental altera-
tion of the blood level of each of these substances upon the blood level of the
other in an attempt to clarify some of our ideas regarding the underlying causes
of ketosis in ruminants and the relative importance of the changes of the two
blood constituents. Part of this work was reported upon earlier in abstract
form (18). '

Many workers have experimentally altered the blood sugar levels of rumi-
nants. It is well known that insulin will cause a decrease in the blood sugar level.
Brown et al. (4) produced an artificial hypoglycemia in cows by injecting 200
units of insulin every 4 to 6 hr. Cutler (6) produced hypoglycemia in goats
with insulin injections and noted that large doses were needed to produce hypo-
glycemic shock. Laboratory animals and humans have been shown to develop a
ketonuria when made hypoglycemic with insulin. Collip (5) was the first to
make this observation with rabbits. Somogyi (21) suggests that, in the human,
insulin exerts two opposite effects upon the blood ketone level ; for some time after
injection it causes a decrease, but after protracted states of hypoglycemia it
effects a rise. Drey (7) has reviewed this same phenomenon in human diabetics.

Alloxan, a drug which produces lesions of the pancreas, is known to cause a
permanent hyperglycemia in ruminants. Dye and Wood (8) and Jarret (11)
produced hyperglycemia in sheep by the intravenous injection of alloxan in dos-
ages of 90 to 116 mg. per kilogram of body weight. The response was a triphasie
one, with an initial hyperglycemia, a secondary hypoglycemia and a subsequent
maintained hyperglycemia. Ketosis of varying degrees accompanied the con-
dition. MecCandless and Dye (12) were not able to produce a typical diabetic
condition in the calf with alloxan.

Received for publication July 23, 1951.

1 Part of these data were taken from a thesis submitted by L. H. Schultz to the Graduate
School of the Univ. of Wisconsin in partial fulfillment of the requirements for the degree of
Doctor of Philosophy.

2 Published with the approval of the director of the Wisconsin Agricultural Experiment
Station.
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The two methods used in this study for experimentally increasing blood
ketones involved the administration of ketogenic fatty acids and the direct ad-
ministration of the ketone bodies themselves. The authors (17) have previously
shown that blood ketones can be increased in ruminants by the administration
of certain fatty acids, particularly butyric and caproic. The effect of the direct
administration of ketone bodies upon blood sugar has been studied in laboratory
animals with limited and contradictory results. Nath and Brahmachari (14)
found that injection of acetoacetic, betahydroxybutyrie or pyruvic acid into rab-
bits caused an increase in blood sugar in all cases. Tidwell and Axelrod (22),
working with rats, found that the administration of large doses of acetoacetate
caused hypoglycemia even after a single dose.

EXPERIMENTAL

Animals. Because of their adaptability to this type of experimentation, goats
were used in all of the studies. Part of the work was done at the University of
Wisconsin and part at Cornell University. This report involves a total of 43
trials using ten different goats. Animals were used for more than one trial only
after complete recovery from any previous treatment. The goats used were all
females weighing 70 to 95 lb. Some were milking and others were not. All
were fed normal rations.

Analytical. All blood samples were taken from the jugular vein. Blood
proteins were precipitated by the method of Folin and Wu (9). Blood sugars
were determined by the Benedict (2) method. Blood ketones were distilled ac-
cording to the method of Behre and Benedict (1) and the acetone was determined
colorimetrically by.the method of Block and Bolling (3).

Alteration of blood sugar levels. Blood sugars were lowered experimentally
by means of insulin. Preliminary trials were conducted on two goats using un-
modified insulin (Lilly). A dosage of 20 units was injected subcutaneously into
each goat every 6 hr. for the first 2 days and every 8 hr. for 5 more days. Later,
the same experiment was repeated using protamine zinc insulin (Lilly) injected
once a day for a period of 10 days. Dosage varied from 20 to 80 units, depending
upon the response. Blood sugar and blood ketone levels were followed, blood
samples being taken just prior to the insulin injections.

Alloxan was used to increase the blood sugar level experimentally. Injection
was made intravenously at the rate of 90 mg. per kilogram of body weight.
Blood sugar and blood ketone levels were followed at short intervals the first
day and daily thereafter. Only one goat was used on this trial because this
treatment necessitates eventual sacrifice of the animal.

Alteration of blood ketone levels. The first method used to increase blood
ketone levels experimentally was the administration of certain ketogenic fatty
acids, namely butyrie, caproie, caprylic and capric. Acetic and propionic acids
were used for comparison, since previous experiments had shown them to be essen-
tially non-ketogenic for ruminants. The dosage level was 15 g. for the single
doses and 100 g. for continuous administration. Acetic, propionic, butyric and
caproic acids were diluted with water and administered by stomach tube or
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rumen puncture. Caprylic and capric acids were given by capsule. For the
single dosages, blood samples were taken prior to administration and at short
intervals afterward for a period of 4 hr. Only blood sugars were determined on
most of these samples, since previous work (17) had established the effect on
blood ketone level. Acetic, propionic and butyric acids were used for continuous
administration over a 2.5-hr. period. One hundred g. of acid were diluted to
11 with water. A rumen puncture was made with a 16-gauge needle. A 6-in.
blunt needle was inserted through the needle used to make the puncture. The
solution administered was allowed to drip into the rumen from an intravenous
outfit and an overhead bottle. Blood sugar and blood ketones were followed at
short intervals during and after the administration.

The second method used for experimentally increasing blood ketone levels was
the administration of the ketone bodies themselves. In the first trial sodium
acetoacetate was used. It was prepared by hydrolyzing the ethyl ester with
NaOH. Five hundred ml. of solution containing 40 g. of acetoacetate (by analy-
sis) were administered by stomach tube. Blood sugar and ketone levels were
followed at regular intervals for an extended period of time. Since this material
proved rather toxic, the experiment was repeated using 50 g. of ethyl acetoacetate
instead of the sodium salt. The ethyl ester also was injected subcutaneously at
a dosage level of 20 g. for one injection. Betahydroxybutyric acid also was
given by stomach tube after dilution with water and was administered subcu-
taneously in one injection of 10 g. In another series of experiments acetone was
used. In the first trial, 50 g. of acetone were diluted with water and admin-
istered by stomach tube. In another trial, the acetone was injected directly into
the blood stream without dilution. Fifteen ml. were injected every 8 hr. for a
period of 56 hr. Blood sugar and blood ketones were followed at regular inter-
vals in all of these studies.

RESULTS )

Insulin. Results of the administration of protamine zine insulin appear in

table 1. Goat no. 1 was a milking goat being fed fairly heavily on grain. Except

TABLE 1

Blood sugar and total blood ketone levels following daily subcutameous injection of protamine
zine insulin

Goat no. 1 Goat no. 2 Goat no. 3
Days —
Dosage Sugar Ketones Dosage Sugar Ketones Dosage Sugar Ketones
(units) (mg. %)(mg. %)  (units) (mg. %) (mg. %)  (units) (mg. %) (mg. %)
0 80 47.3 2.3 60 43.9 2.4 60 46.5 3.0
1 80 40.2 60 17.8 2.6 60 13.3 2.2
2 80 16.8 24 50 14.8 2.7 50 12.1 2.3
3 80 16.0 2.8 40 14.3 1.7 40 9.0 1.5
4 80 15.2 2.2 40 31.8 14 40 17.3 1.8
5 80 56.9 2.0 20 26.4 2.0 20 12.1 2.2
6 80 43.8 1.9 40 59.0 1.6 20 12.3 1.4
T 80 8.6 2.0 40 14.6 2.2 20 20.7 1.X
8 80 25.1 15 27.9 2.0 Died
9 .. 114 14 63.7 1.8
10 1.8 55.2 2.5

...... 58.0




1194 L. H. SCHULTZ AND VEARL R. SMITH

for one day, sugar levels were kept at low ketosis levels for a period of 9 days
with a daily injection of 80 units of protamine zin¢ insulin. There was no ‘in-
crease in blood ketones. Goat no. 2 was a non-lactating goat and was fed only
fair quality hay during the trial. Less insulin was needed here to maintain the
sugar at low levels. Insulin dosage was regulated by the appearance of the ani-
mal, incoordination being one of the first symptoms of insulin overdosage. Goat
no. 3 was handled in the same manner as the previous goat, except that she was
given less insulin as the trial progressed. Despite this, the animal died of insulin
shock on the eighth day of the trial. In none of these goats did the blood ketone
level exceed the normal, despite the prolonged low blood sugar. The-same thing
was true in the preliminary trials using unmodified insulin. The data on these
trials are omitted because the response in blood sugar was more erratic than with
protamine zine insulin.
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Fi1e. 1. The effect of alloxan injection on the blood sugar and ketone levels.

Allozan. The results of alloxan administration are shown in figure 1. The
typical triphasic response found by other workers in sheep was observed. First,
there was an increase in blood sugar, then a decrease and finally, a sustained high
blood sugar. There was a gradual but marked increase in blood ketones. For the

. first few days the animal ate normally and appeared normal but then the appetite
began to fail and a weakness and lethargy developed. On the 11th day insulin
was given but it had very little effect and the animal died on the 14th day post
injection. These data illustrate the faet that it is possible to have a typical
diabetic condition in the ruminant, with both blood sugar and ketones at high
levels. This situation resembles the ketosis of humans and laboratory animals,
but apparently none of the field cases of ketosis in ruminants are of this type.

Fatty acid administration. The effect of the oral administration of single
doses of various acids upon the blood sugar levels of goats is shown in table 2.
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TABLE 2
Blood sugar levels following administration of 15 g. of warious acids to goats

Acids administered

a dﬁﬂiﬁg:{on Acetic Propionic Butyrie Caproic Caprylic -  Caprice
Blood sugars?
(hr.) (mg. %) (mg-%)  (mg.-%) (mg.-%) (mg.%)  (mg-%)
0 48.8 49.2 47.7 46.0 47.9 44.1
0.25 51.8 72.0 83.2 65.3 49.9 47.2
0.5 52.2 53.3 58.0 61.1 41.9 43.1
1 51.1 43.4 22.5 34.8 37.9 41.8
1.5 51.7 49.8 24.8 30.0 . 46.5 43.8
2 52.0 50.3 33.8 36.5 48.9 48.0
3 55.3 52.7 63.1 45.3 48.9 489
4 58.0 54.7 74.9 48.9 52.9 51.5
a Average of 5 trials for each acid.

Acetic acid caused no appreciable change in blood sugar. Propionic caused an
inerease in blood sugar. The ketogenic acids all caused similar changes in blood
sugar, the degree of change corresponding in general to their ketogenic activity.
There was an initial increase in blood sugar, then a decrease and finally, an
increase to somewhat higher-than-normal levels again at the end of about 3 hr.
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Fia. 2. The effect of prolonged administration of acetic, propionic and butyric acids on
the blood sugar and ketone levels.
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Figure 2 shows the results of continuous administration of acetie, propionic
and butyric acids to three non-lactating goats of approximately.the same size.
Acetic acid caused a slight rise in blood sugar and at this high dosage level did
cause a slight increase in blood ketones. Propionic acid caused no change in
blood kefones and a marked increase in blood sugar. Butyric acid caused an
initial increase in blood sugar followed by a depression to ketosis levels for a pro-
longed period. Blood ketones were markedly increased to ketosis levels. This
goat exhibited symptoms of listlessness and grinding of teeth. These trials all
were repeated with essentially the same results.

TABLE 3
Effect of ketone body administration on blood sugar and ketone levels

Acetoacetic acid

Time
after Orally Orally Subcutaneously
adminis- (40 g. sodium salt) (50 g. ethyl ester) (20 g. ethyl ester)
tration = =
Sugar Ketones Sugar Ketones Sugar Ketones
(hr.) (mg. %) (mg. %) (mg. %) (mg. %) (mg. %) (mg. %)
0 51.9 1.8 49.3 3.3 41.7 0.4
0.5 47.2 4.4 50.7 9.4
1 50.3 4.3 44.7 28.8 99.3 9.6
2 82.3 6.5 80.8 16.2 110.6 3.0
3 171.8 7L 77.1 7.4 112.3 1.5
4 189.4 8.4 77.1 6.3 81.9 2.0
6 138.1 10.8 70.4 5.7 44.9 1.8
10 117.0 10.8 83.6 6.5
20 76.8 7.7 58.9 2.6
30 60.2 48 s e
B-Hydroxybutyric acid Acetone
Time
after Orally Subeutaneously Orally
adminis- (15 g.) (10 g.) (50 g.)
tration. .
Sugar Ketones Sugar Ketones Sugar Ketones
(hr) (mg. %) (mg. %) (mg. %) (mg. %) (mg. %) (mg- %)
0 47.2 2.7 40.4 0.4 47.2 2.4
0.5° 45.2 2.6 41.7 0.8 47.5 49.0
1 51.0 3.7 47.1 0.5 45.2 56.3
1.5 56.0 3.9 42.0 0.7 42.6 61.1
2 50.0 2.7 42.3 0.7 47.5 61.1
3 56.0 2.4 44.9 0.8 52.5 63.0
4 54.7 1.6 49.3 0.8 42.6 42.3

Ketone body administration. The results of ketone body administration ap-
pear in table 3. Acetoacetic acid, given orally as the sodium salt, produced a
gradual increase in both blood ketones and blood sugar. This material proved
rather toxic and the goat went off feed. Using the ethyl ester, either orally or
subeutaneously, also caused increases in sugar and ketones with no apparent ad-
verse effect upon the animal. Betahydroxybutyric acid, in the amounts given,
caused no appreciable change in either ketones or sugar. Oral administration of
acetone caused a marked increase in ketone bodies, as would be expected, but no
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appreciable change in blood sugar levels. The effect of direct intravenous injec-
tion of acetone over a long period of time also was tested. The graph is omitted
for brevity, since the results were similar to those observed with oral administra-
tion. During a period of 56 hr., 120 ml. of acetone were injected and, although
blood ketone levels were maintained above 40 mg. per cent for most of this period,
there was no appreciable change in blood sugar levels.

These results indicate that the blood sugar depression observed with fatty acid
feeding was not due to the ketone bodies themselves but to some mechanism
operating during their formation.

DISCUSSION

It is recognized that these studies represent laboratory conditions. Conse-
quently, any attempt to apply the results to the problem of ketosis in the field
should be done cautiously. It is felt, however, that certain fundamental observa-
tions have been made which contribute to basic knowledge of ketosis in ruminants.

Under the conditions of these experiments, it was not possible to produce con-
ditions similar to field ketosis by experimental alteration of blood sugar levels.
A ketonemia was produced by means of alloxan, but this apparently was a typical
diabetic condition, since blood sugar levels also were high. A prolonged hypo-
glycemia was produced by means of insulin, but this was not accompanied by an
increase in blood ketones. It is beyond the scope of this paper to discuss the
theoretical implications of these insulin effects, but the results suggest that a de-
ficiency of blood glucose alone is not sufficient to cause ketosis in ruminants.

The results of fatty acid feeding introduce a slightly different aspect into this
problem of ketosis, namely, the effect of fatty acid production in the rumen. It
has been well established that the lower fatty acids are important products of
normal bacterial fermentation in the rumen, and that the ratio is about 65 per
cent acetic, 20 per cent propionic and 15 per cent butyrie. It also has been estab-
lished by Tyznik and Allen (23) that under certain feeding programs this pro-
portion is altered. One of the most common theories regarding ketone body forma-
tion is that they are formed by the condensation of two molecules of acetic acid, de-
rived from the oxidation of longer chain fatty acids (13). This idea suggests that
excess acetic acid production would be undesirable as far as ketosis is concerned.
The work reported here does not support this idea. Large excesses of acetic
acid were introduced into the rumen with only slight increases in blood ketones.
There also was a slight increase in blood sugar, which would tend to be beneficial.
Results of introducing propionic acid into the rumen indicate that an excess pro-
duction of this acid in the rumen would be desirable in relation to ketosis, since
there was a marked increase in blood sugar with no increase in blood ketones.
Propionic acid commonly is considered to be glycogenic in all species. Results
of butyric acid feeding suggest that an excess production of this acid in the
rumen would be undesirable. Introduction of large amounts of butyric acid
produced a typical ketosis blood picture with high ketones and low sugar. A
good explanation for the initial increase observed in blood sugar is lacking. The
subsequent low blood sugar apparently was the result of some mechanism operat-
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ing during the formation of ketone bodies from the fatty acids, since the ketone
bodies themselves produced either no change or increases in blood sugar. Glyco-
genolysis and gluconeogenesis, as well as ketone body formation, are considered
to take place primarily in the liver. It is possible that there is some interference
with these normal glucose-forming processes when large amounts of ketone bodies
are being formed from fatty acids. Whether this same picture would be found
when large amounts of ketone bodies were being formed from body fat has not
been established. Other ketogenic acids do have the same effect, however, when
fed. Further study is needed to determine whether abnormal production of fatty
acids in the rumen is of any practical importance in the development of ketosis.

Shaw (20) has suggested that ketosis is due to improper functioning of the
adrenal and pituitary glands. It seems clear that there is damage to certain
endocrine glands in severe ketosis and that usually there is a favorable response
to cortisone treatment. The exact cause of the endocrine disturbance, however,
has not been completely established. Further work is being conducted along the
lines of this study in an attempt to get at this fundamental issue.

SUMMARY

A study was made of the interrelation of the sugar and ketone levels of the
blood of ruminants by means of experimental alteration of each of these sub-
stances. )

Under the conditions of these experiments, it was not possible to produce con-
ditions similar to field ketosis by alteration of blood sugar levels. Alloxan injec-
tion produced a typical diabetic condition, with high levels of both blood sugar
and ketones. By means of insulin injections it was possible to maintain the blood
sugar at low levels for periods of several days, but in no case was there any in-
crease in blood ketones.

Alteration of blood ketones by the administration of ketogenic fatty acids
produced temporary changes in blood composition resembling ketosis. Blood
ketones were high and blood sugar was low. Non-ketogenic fatty acids did not
cause these changes. The administration of the ketone bodies themselves likewise
caused no depression of blood sugar.
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FACTORS AFFECTING THE INCIDENCE OF CYSTIC OVARIES IN A
HERD OF HOLSTEIN COWS*
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Various manifestations of nymphomania in cows have been set forth by
Zschokke (9), Albrechtsen (1), Hess (4), Williams and Williams (8) and Quin-
lan (7). The same authors also have described the conditions in the ovaries and
genital tract which accompany nymphomaniac behavior.

Different points of view have prevailed from time to time on the causes of
cystic ovaries. Albrechtsen (1) and Quinlan (7) have held that the formation of
ovarian cysts is a sequel to disease of the uterus. Hess (4) has considered the
ovarian condition as primary and most of the accompanying uterine conditions
as secondary.

Pearl and Surface (6) suggested that the cystic condition might be a result
of an endocrine disturbance. Casida et al. (2) gave evidence of the ability of

" pituitary extracts to bring about the formation of corpora lutea in nymphomaniac
cows, thus emphasizing the likelihood that the condition is basically a derange-
ment of the relatonship between the pituitary gland and the ovary.

Garm (3) listed infections of the genital organs, high protein diet, insufficient
range feeding, hereditary predisposition and high milk yield as potential etio-
logical factors. He concluded from his own studies that infections of the genital
organs did not seem to play any part, but that nymphomania is a multiglandular
syndrome for which an hereditary predisposition usually exists. He also saw
evidence in his material of a positive relationship between nymphomania and high
milk yield.

The present study is an examination of some of the possible causes of variation
in the incidence of cystic ovaries in the purebred Holstein herd of the Pabst
Farms, Oconomowoe, Wis. The incidence of the cystic condition in this herd is
judged to be quite comparable to that in other herds of a similar level of milk
production. This particular herd was studied because of the unique thorough-
ness of daily observations on the animals and the completeness of the reproduction
records. These records covered the interval from July, 1932, to November, 1942,
during which time the care of the herd was under the direction of the late Howard
Clapp. The careful observations and the detailed records used in this study are
the work of this outstanding herd manager. They have been made available for
this study through the courtesy of Fred Pabst.

Records on 341 cows were collected during this interval. The number of
service periods these cows spent in the herd ranged from one to 13. The occur-

Received for publication June 24, 1951.

1 Paper no. 463 from the Department of Genetics, University of Wisconsin, Madison. Pub-
lished with the approval of the Director of the Agricultural Experiment Station.

2 The authors wish to express their appreciation to W. J. Tyler for his assistance in this
study.
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_rence of cystic ovaries was determined in two ways: first, from abnormal estrual

behavior of the cows and second, by direct palpation of the ovaries. It was the
practice to treat all animals showing evidence of nymphomania and cystic
ovaries; the main treatment was the manual rupture of the cysts, per rectum,
with repetition of the treatment after a short interval if cyst development re-
curred. Treatment by intravenous injection of an unfractionated pituitary ex-
tract (2) was used during the later years. '

The majority of the animals in this herd was placed on the Holstein official
milk and butterfat production tests during the first lactation. Another test was
made on most animals when they reaehed maturity. The official test required
milking four times daily for those animals tested during the interval before Feb-
" ruary, 1940, and three times daily after that date. Cows, when not on official
test, were milked twice daily. The general level of feeding and management
given animals in this herd is considered to be above average.

RESULTS

Cystic ovaries occurred in 18.8 per cent of the 341 cows that were recorded in
this 10-yr. interval. Altogether, 1280 service periods were recorded for these
cows; of these, 7 per cent showed the occurrence of cystic ovaries.

TABLE 1

Cows showing initial occurrence of cystic ovaries by number of service periods already spent
in herd

Service period no.

Comparison
1 2 3 4 5 6 7 8 9 10 11 12 13

No. cows passing
through a given serv-
ice period, excluding
those which had be-
come cystic prior to
that service period ... 341 266 174 106 79 50 35 25 16 8 ¥ 1L 1

Proportion of cows not
previously eystic be-
coming ecystic for first
time in a given service

period 0.035 0.064 0.069 0.066 0.114 0.080 0.029 0.040 0 0 0.143 0 O

_ Mean proportion 0.058 (weighted by number of cows passing through a given service
peuo’i‘ie):s.t of heterogeneity of proportion of cystic cows in different service periods: P = 0.13.

Number of service periods in the herd and the occurrence of cystic ovaries.
The proportion of cows (not previously cystic) which became cystic for the first
time in a given service period fluctuated around a mean of 0.058 (table 1).
There was little evidence of heterogeneity of the proportions in the different
service periods (P == 0.13). \

The proportion of cows that had been cystic sometime during their lifetimes
should increase in the older age groups if at least some of the animals recover
from the cystic condition sufficiently to allow conception. The theoretical pro-
portions (table 2) that should have been cystic by the end of the fifth service
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period approximates one-fourth and by the end of the eleventh or twelfth service
period approximates one-half, assuming a constant probability of 0.058 for non-
cystic cows becoming cystic in each service period and that culling of eystics and
non-cysties is proportional to their numbers in the herd. The theoretical pro-
portion for the herd as a whole weighted by the proportion of cows with each of
the different numbers of service periods was 0.191. This is very close to the ob-
served proportion of 0.188 for the herd as a whole and is consistent with the as-
sumption that culling of the animals was independent of the cystic condition.
Only nine of the 64 animals that were eystic some time during their lifetimes
actually went out of the herd while cystic.. The remainder bore at least one calf
after being cystic. Occurrence of cystic ovaries was shown in two service periods
by 12 cows, in three service periods by four cows and in four serviece periods by

two cows.
. TABLE 2
Proportion of cows that were cystic in relation to total lifetime in herd

Total no. of service periods in herd

Comparison
1 2 3 4 5 6 7 8 9 10 11 12 13 Totals

No. cows with
a given total
number service
periods in herd 63 8 61 26 31 21 13 18 9 4 9 0 2 341

No. eystie 0 8 6 6 11 10 4 10 1 3 4 0 1 64
Proportion .

cystie 00.095 0.098 0.231 0.355 0.476 0.308 0.556 0.111 0.750 0.444 ........ 0.500 0.188
Theoretical

proportiona 0.058 0.113 0.164 0.212 0.258 0.301 0.342 0.380 0.416 0.450 0.482 0.512 0.548 0.191b>

s Proportion of all cows in the herd that would have been cystic at least once by the end of
a given service period assuming a constant probability of 0.058 for non-cystic cows becoming
cystie in each service period and assuming that culling of cysties and non-cystics is proportional
to their numbers in the herd.

b Weighted by the proportions of cows in the herd with each number of service periods.

Heritability of cystic ovaries. There were 245 daughters out of 144 dams.
These dams were classified on the basis of whether or not they had been cystic;
43 had been eystic sometime during their life, whereas 101 had never shown the
condition. The 43 cystic dams had a total of 82 daughters, of which 26.8 per
cent had been eystic at least once each. The 101 non-cystic dams had a total of
163 daughters, and of these only 9.2 per cent had shown ecystic ovaries. Thus,
there was a difference of 17.6 per cent between the daughters of the two kinds
of dams.

It was noted above that the probability of a cow having shown the cystic con-
dition sometime during her lifetime is inereased markedly the longer the span of
life she has spent in the herd. Therefore, an examination was made to determine
the degree of association between the total number of service periods that a dam
had spent in the herd and the total number of service periods that her daughters
had spent in the herd. The daughter-dam correlation for length of time in the
herd was 0.157 (P = 0.01-0.05). This correlation may explain a part of the dam-
daughter association in the proportion of eystic ovaries.
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An attempt was made to evaluate the daughter-dam association for the occur-
rence of eystic ovaries in relation to the number of service periods each individual
spent in the herd. This was done by comparing the proportions of cystic daugh-
ters from cystic and non-cystic dams within service-period groups. The service-
period group into which a daughter-dam pair fell was fixed by the member of the
pair which was in the herd for the shorter period of time. The data in table 3
give no evidence of heritability of cystic ovaries from those animals which stay
in the herd less than four service periods. For animals that stay four or more
service periods, however, cystic dams had 48.1 per cent of 27 daughters that were
eystic, whereas non-cystic dams had 21.7 per cent of 46 daughters that were cystic,
a difference of 26.4 per cent.

TABLE 3

Daughters from cystic and non-cystic dams using equal numbers of service periods in herd for
dam and daughter

No. of service Cystic dams Non-cystic dams
periods used
in classifying Total no. Proportion Total no. Proportion
daughters and dams daughters cystic daughters cystic
1 3 0 61 0
2 9 0 60 0.100
3 3 0 36 0.083
4 7 0.429 15 0.200
5 6 0.333 16 0.250
6 7 0.714 5 0.200
7 1 0 5 0.200
8 4 0.500 2 3 0.333
>38 2 0.500 2 0
All no. of

'
)

service periods 0.310 203 0.094

The weighted mean of the percentages of the daughters from cystic cows that
were cystic in the different service periods is 31.0 and for those from non-cystic
cows is 9.4. Twice the difference between these two values, 43.2 per cent, gives
an estimate of the heritability (5) of the occurrence of cystic ovaries in a popula-
tion in which the dams and daughters have spent the same number of service
periods in the herd and in which the proportion of different aged animals and
other conditions are as they were in this herd.

Productivity and the occurrence of cystic ovaries. The more productive cows
in a herd are sometimes considered to be more subject to nymphomania. The
policy of management in this herd, as noted earlier, was for most animals to go
on official test in the first lactation. Classification of the animals on the basis of
butterfat production during this test gave no evidence of an association between
level of production and eystic ovaries (P =0.3-0.5). Likewise, for butterfat
percentage, the Chi-square test gave no evidence of differences in the proportions
of animals with cystic ovaries at the different levels of butterfat percentage
(P =0.2-0.3).

The mean butterfat production for cystic cows was 578 == 12.3 and for non-
cystic cows, 562 == 7.9. The average percentage of butterfat for cystic cows was
3.56 = 0.13 and for non-cystic cows, 3.60 == 0.03.
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Environmental factors which might possibly effect a relationship between
milk production and cystic ovaries were next examined. There were 358 service
periods of cows during a time when they were not milked (table 4). Three hun-
dred and forty-one of these were of heifers before their first parturition. There
were 457 records made during the time the cows were in the milking herd and
being milked twice daily. There were 359 service periods of cows on official test
when they were being milked three or four times daily. There were 105 records
on animals that were started on test but were moved to the milking herd before
conception. Thus, we have four different conditions in terms of the number of
times the cows were milked daily, and also, to a certain extent, in age and the
level of feeding and management. The incidence of the cystic condition varied
from 3.4 per cent in the animals not milked, to 6.8 while they were in the milking

TABLE 4
Proportion of cows showing cystic ovaries in relation to milking and official testing
Not milked In milking herd Started on test? On official test
Service

period Pro- Pro- Pro- Pro-
number cIo\T\?;;s portion cIo\I:r.s portion g&’s portion jgfv's portion
cystic cystie eystic cystie

1 341 0.035 ... pwaaay s smey  cmwen s

2 14 0 22 0.046 31 0.032 211 0.081

3 2 0 110 0.046 25 0.120 57 0.123

4 1 0 75 0.053 18 0 39 0.180

5 60 0.117 14 0.214 33 0.182
6-13 190 0.074 18 0.110 19 0.053
Total 358 0.034 457 0.068 106 0.085 359 0.106

& Removed to regular milking herd before conception.

herd, to 8.5 if they were started on test and then removed to the milking herd,
and finally, to 10.6 while they were on official test. The over-all differences in
proportions of non-cystic to cystic cows under these four different management
and milking conditions are significant (P =0.01).

‘Why the conditions of official testing should increase the probability of a cow
becoming cystic is not known.. There is a whole complex of conditions which
might explain the relationship. There is a higher feed consumption during
official testing than under the more usual herd conditions; there also is higher

" milk production and more frequent daily milking when the cows are on test.
These factors will have to be separated and tested one-by-one and in combinations
under controlled experimental conditions in order to arrive at the basic cause of
these results.

SUMMARY

Factors affecting the incidence of cystic ovaries have been examined in a herd
of Holstein cattle. The records covered 341 cows and 1,280 cow-service periods
over a 10-yr. period. Cystic ovaries occurred in 18.8 per cent of the cows and
T per cent of the service periods.



¢t

(2

@3
(4
5
(6
@
(8

9

INCIDENCE OF CYSTIC OVARIES IN HOLSTEIN COWS 1205

The proportion of the cows becoming cystic for the first time averaged 0.058
per service period and no evidence was obtained for significant variation in this
rate between service periods.

Heritability of the occurrence of cystic ovaries sometime during life was esti-
mated for this herd as 0.43.

No evidence was obtained for an association between inherent level of butter-
fat production or test and the occurrence of cystic ovaries.

Cows when not milked (mainly in the heifer service period) showed an inci-
dence of cystic ovaries of 3.4 per cent; those in the milking herd, 6.8 per cent;
those started on test and then removed to the milking herd, 8.5 per cent; and
those on official test, 10.6 per cent.

)
)

)
)

)
)
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COLLEGIATE STUDENTS’ INTERNATIONAL CONTEST IN
JUDGING DAIRY PRODUCTS

DETROIT, MICHIGAN—OCTOBER 22, 1951

Teams from twenty-three (23) land grant colleges, participated in this, the seventeenth
annual contest sponsored by the Dairy Industries Supply Association, Inc., and the American
Dairy Science Association.

Following is list of those who won high standings in the Contest:

ALL PRODUCTS
Individuals
Austin A. Christensen, Towa State College
Robert J. Christie, University of Connecticut
David E. Watts, University of Connecticut
Claude J. Blackburn, Mississippi State College
Bruce H. Collins, Ohio State University
Richard Bassette, University of Maryland
Lawrence D. Custer, Mississippi State College
Albert W. Hosner, Michigan State College
Robert A. Brooks, Mississippi State College
Delmar L. Andersen, Iowa State College
All-Products Teams
1. Mississippi State College
2. TUniversity of Connecticut
*3. Iowa State College
*4, University of Maryland
5. TUniversity of Georgia
6t. Cornell University
6t. Ohio State University
8. Michigan State College
9. Purdue University
10. Oklahoma A & M

OIS ERIC Soe o ER

o
S

* Tied for third place. Tie broken in favor of Towa State College with a grade of 279.11
compared with 301.81 for Maryland.

BUTTER
Individuals 10. Robert M. Hamilton, Unnermty of
1. William F. Krueger, Michigan State Massachusetts ...
College ... . 12,34
*2, Calvin Bolton, Towa. Slate College 13.00 Teams
*3. Bruce H. Collins, Ohio State ..... 1. Iowa State University .. 40.50
4. Austin A. Christensen, Iowa State *2. Mississippi State College 54.67
College ..o . 13.50  *3. University of Connecticut . . 54.67
5. Delmar L. Andersen Iowa State 4. Michigan State College . 56.01
College ... . 14.00 5. Ohio State University .. . 56.67
*6. Robert J. Christie, University of 6. University of Nebraska . 59.50
Connecticut .. .. 14.50  *7. University of Minnesota . 60.50

*7. Bill Kemp, University of Tennessee 14,50  *7. University of Tennessee ..
*8. Claude J. Blackburn, MlSSlSSlppl 9. Purdue University .
State College ... .- 15.00  10. University of Georgia
*9. Sanford C. Downs, University of
Nebraska

* Ties broken on basis of flavor score.

. 60.50
. 63.51
. 64.67

* Ties broken on basis of flavor score.

15.00
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CHEESE
Individuals 9. Claude J. Blackburn; Mississippi
1. Austin A. Christensen, Iowa State State College
College 1717 10. Bruce H. Collins, Ohio State Um-
2. Calvin Bolton, Towa State College. 18.01 Yersxty 23.76
3. Delmar L. Andersen, Iowa State
College . 20.67 Teams
4. Robert E. Lockwood, Umverslty of 1. Towa State College . 58.35
Connecticut 21.00 2. University of Connecticut 64.37
5. David E. Watts, University of Con- 3. University of Maryland 74.58
necticut 21.01 4. Mississippi State College .. 77.86
6. Allen Wood, State College of Wash- 5. Oklahoma A & M College 80.41
ington 21.17 6. University of Georgia 80.90
7. Robert J. Christie, University of 7. University of Massachusetts 81.75
Connecticut 22.36 8. State College of Washington . 82.74
8. Richard Bassette, University of 9. Purdue University 85.07
Maryland ... 22,52 10. University of Wisconsin 86.51
ICE CREAM
Individuals *9. James P. Gracy, University of Ten-
1. S.R. Allen, A & M College of Texas 19.68 nessee ... coiiiss 2450
2. David E. Watts, University of Con- 10. Robert F. Going, Purdue University 24.67
necticut .. 21.67
3. T. M. Huston, A & M College of Teams
Texas 23.01 1. Cornell University 72.85
4. William G. Hoffmann, Cornell Uni- 2. University of Connecticut 75.52
versity 23.84 3. A & M College of Texas ... 76.86
5. N. A. Rysavy, University of Mary- -4. University of Maryland ..
land 24.01 5. Mississippi State College
6. Austin A. Christensen, Iowa State 6. Michigan State College
College . 24.17 7. University of Georgia
7. George M. Kloser, Cornell Umver- 8. TUniversity of Tennessee
sity 24.34 9. Oklahoma A & M College
*8. Robert Hicks, Texas Technological 10. Purdue University
College ... 24.50
* Ties broken on basis of flavor.
MILK
Individuals © 9. Bruce H. Collins, Ohio State Uni-
1. Albert W. Hosner, Michigan State veralty S 22,68
College 18.60 10. Lawrence D. Custer, Mississippi
2. 8imns Jacquette, University of RtaterColloge 2RI
Maryland 19.77 Tedins
3. Rodrigo Montealegre, Cornell Uni-
versity 20.48 1. Mississippi State College 69.68
4. Robert J. Christie, University of 2. Cornell University ... 70.83
Connecticut 21.42 3. Ohio State University .. 71.53
5. Claude J. Blackburn, Mississippi 4. Towa State College .. 75.25
State College .. .. 21.63 5. University of Wisconsin 78.17
6. Hartl R. Jones, Ohlo State Umver- 6. State College of Washington
sity 21.83 7. University of Maryland .
7. Fred Williams, University of Mas- 8. Michigan State College . 79.36
sachusetts .. 22.26 9. University of Georgia 79.51

. Frank Whigham,

University of
Georgia ..

=
=]

. University of Illinois

83.21




NATIONAL INTERCOLLEGIATE DAIRY CATTLE JUDGING CONTEST
NATIONAL DAIRY CATTLE CONGRESS—1951

WATERLOO, IOWA

TEAM RANK—ALL BREEDS

1. Towa 2027 6. Missouri 1987
2. Kansas 2015 7. Ohio 1972
3. West Virginia ... . 2006 8. Tennessee e 1968
4. Oklahoma 2002 9. Cornell 1966
5. Kentucky 2001  10. Illinois 1961
HIGH INDIVIDUALS IN JUDGING ALL BREEDS
1. Eugene Weise, Iowa .. 6. Fred Ledlow, Ontario Agr.
2. Edsel Gainer, West Virginia College
3. Maurice Core, Iowa . 7. Robert Coleman, Ohio State
3. Jack Snyder, Colorado }tl L 8. Bernard McKean, Illinois )
5. Jane Robens, Cornell 8. Albert Rinehart, Missouri }tl
10. William Baker, Kansas .............
AYRSHIRE
Teams Individuals
1. Cornell . Jane Robens, Cornell
2. Calif. Poly. ... . Wayne Rauch, Ohio State ..
3. Kentucky . Maurice Core, Iowa ...
3. Maryland . Geo. Thomas, Missouri .
5. Kansas . Gordan Hueter, Maryland ..
6. Missouri . John Gorski, Wisconsin
6. Iowa . Geo. Collins, N. Carolina
8. Texas Tech. ... . Raymond Sis, Kansas ...
9. Oklahoma A & M 7. Edsel Gainer, W. Virginia ..
10. L. 8. U. 10. Jack Albright, Cal. Poly.
10. George Payne, Cornell 145
10. Bob Basse, Oklahoma 145
BROWN SWISS
Teams Individuals
1. Calif. Poly. ... 413 1. Fred Ledlow, Ontario 148
2. Ontario Agr. College .. 2. Herbert Norry, Ontario .. 147
3. Oklahoma A & M 3. Jack Snyder, Colo. A&M ..
4. Missouri 4. John Gorski, Wisconsin ..
5. Purdue 5. Jack Albright, Cal. Poly.
6. West Virginia 5. Gordon Hueter, Maryland ..
7. Tennessee 7. Marion Masters, Missouri
8. Wisconsin 7. Blaine Menning, Cal. Poly.
9. L.S. U. 9. Robert Meyer, Wisconsin .
10. Iowa 10. Bill Pickett, Oklahoma
10. Jack Burke, N. Dakota
10. Warren Poage, W. Virginia . 137
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. Kentucky

. Ohio State .
. Kansas State

. Cornell .
. Oklahoma A & M
. West Virginia
. Connecticut
. Michigan

. North Carolina ...

. Cornell

. Connecticut ...
. Illinois
. West Virginia
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GUERNSEY

Teams

Towa

Tllinois

Teams

Ontario
Towa
Oklahoma A & M
Missouri

North Dakota ...
Kentucky

409

50 0 00 53 oy i IR 09 B9 B

™0 Moo R DND R

HOLSTEIN
Teams

. West Virginia . 432 1
. Tennessee 424 2
Kansas 421 3
North Carolina 418 3.
Tllinois 416 5
Ohio State 410 5.
Colorado A & M ...... 405 7
Missouri 404 8
Texas Tech. ... . 399 8
L. 8. U. 399 10.

. South Dakota . 399 10
10

10

. Robert Coleman, Ohio State

. Bernard McKean, Illinois .
. Jack Snyder, Colorado

. Jane Robens, Cornell (perfect) .
. Fred Ledlow, Ontario ..
. John Collins, N. Carolina

. Maurice Core, Iowa ...

. Richard Fuchs, Kentucky
. Wayne Rauch, Ohio ...

. Edsel Gainer, W. Virginia
. Eugene Weise, Iowa
. Bernard McKean, Illinois

. John Collins, N. Carolina

. Robert Coleman, Ohio State ..
. Robert Rupp, Texas Tech.
. Warren Poage, W. Virginia

. Keith Harrison, Tennessee
. 'Wm. Baker, Kansas ..
. John Galford, W. Virginia ..
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Individuals

‘Wm. Baker, Kansas ...
Eugene Weise, Iowa .
Jane Robens, Cornell
Fred Warren, Connecticut ..
Earl Smith, Tennessee ..
Ted Howard, Kentucky ..
Edsel Gainer, W. Virginia

139
138

Individuals

Edsel Gainer, W. Virginia
Albert Rinehart,- Missouri

John Speicher, Kansas
Keith Harrison, Tennessee

Individuals

J. M. Fussel, L. 8. U.

Ray Spann, Tennessee ...

. 143
. 142
. 142

John Speicher, Kansas .. . 141

. 141
. 141




AUTHOR INDEX OF ORIGINAL ARTICLES
(Prepared by D. D. Deane)

ACKERMAN, R. A, prepartum milking,

Apawms, M. F., mineral excretion at parturition,
507%

ALBRECTSEN, R., production from artificial
breeding, 513%

ALEXANDER, M. H., milking and milk handling
methods, 503%

ALLEN, N. N,, clipping and louse population,

499%; low roughage diet, 493%

ALLEN, R. S., calf blood plasma lipids, 506%;
vitamin A in blood plasma, 505%

ArmQuist, J. O., antibiotics and semen fertil-
ity, 819; egg yolk dilutors and semen fer-
tility, 491, 763

ANDERSON, H. W., semen deposit site, 199

ANDREWS, A. C., electrophoresis of whey pro-
teins, 265

ANTHONY, W. B., vitamin B:: in cows’ blood,
295; vitamin By in cows’ milk and calves’
blood, 749.

ArcuiBaLp, J. G., hay quality, 656; molyb-
denum in cows’ milk, 1026

ArNoLD, P. T. D,. stomach development of
bovine fetus, 329

AspiLL, S. A., blood changes in nymphomaniac
cows, 495%; culling from DHIA herds, 529;
estrogen effect on uterine arteries, 37; nutri-
tion level and cattle performance, 510%

AsuwortH, U. S. antioxidants in milk
powder, 633; flavor of whole milk powder,
404; reducing groups in whole milk powder,
412; silage preservation, 494%; solubility of
whole milk powder, 1084; turbidity test for
homogenization efficiency, 317

ATKESON, F. W., creaming and rate of flow
of colostrum, 106; response to machine milk-
ing, 598

BABCOCK, C. ]., filtering roller process
powder, 1159; frozen chocolate drink, 488%;
sediment determination in dry milk, 167

Baper, F. J., biacetyl production by lactic
streptococci, 374; butyric and WIA in
butter, 478%; partition of cottage cheese
constituents, 485%

BaLpwiN, C. S., color inheritance in cattle,
489%

BariBo, L. E., bacterial growth inhibitor
characteristics, 1128; growth inhibitor from
lactic streps., 1136; proteinases of lactic
organisms, 475%

Bart, J., hay quality, 656

BarTLEY, E. E., dehydrated alfalfa as ration
supplement, 509%; digestion of colostrum
and milk by calves, 506%; unsaturation of
milk fat, 536

Bassetrt, H. J., protein changes in ripening
cheese, 475%

#Abstract of paper presented at Annual

Meeting.

BastiN, G. M., digestibility of grass pasture,
494%; distillers’ grain solubles in calf
starters, 505%

BrarpeN, H. J., effect of dead sperm on
semen fertility, 491%

Bick, G. H., machine milking and milk flow
curves, 58; response to machine milking,
598; udder cleaning, 593

BECKER, R. B, stomach development of bovine
fetus, 329

Biri, R. W., deferring of oxidized flavor in
frozen stored milk, 488%; preventing oxi-
dized flavor in frozen milk, 432, 953

BeLL, W. B., aureomycin in milk, 675

BenNeTT, F. W., viricidal agents and lactic
streptococcus bacteriophage, 479%

BensoN, R. H, type rating variations in Ayr-
shires, 502%

BinTLEY, O. G., low manganese rations, 396;
trace elements in feeds, organs and tissues
of breeding cows, 363

Birp, E. W., Brabender tester for moisture,
695; detection of added water in milk, 680:
determination of free fatty acids in milk fat,
1170; detection of vegetable fats in milk fat,
484%; lactometric solids determination, 689;
tocopherol determination in milk fat, 484%;
unsaturation of milk fat, 536

BraispeLL, M. L., hay quality, 656

Brincog, C. R., temperature effect on cows,
499%

Brock, R. J., amino acids, peptides and amines
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ture, 695; detection of added water in milk, ZAL]‘ZTIEL, J. H,, calf blood plasma lipids,
680; lactometric solids determination, 689 506%; unsaturation of milk fat, 536

ERRATA
The sentence beginning in line 3 of the third paragraph on page 687 of
volume XXXIII 1950, should read: ‘It is evident that there is a slight bias in
favor of the higher testing milks and a slight bias against the lower testing ones
(table 2), as indicated by theoretical caleulations.”’

On page 1109 of volume XXXIV, reference 2 should read: J. Dairy Sci.,
34: 1119-1127. 1951.
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information on 46th meeting, 362
officers and committees of ADSA, 90
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B,’\CTERIAL defect, of cottage cheese, 887
Bacteriophage,
of lactic cultures, enumeration of, 754
lactic streptococcus
mutation in resistance of, 479%
effect of viricidal agents on, 479%
multiple strain, in blue cheese whey, 479%
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surface growth and ripening of, 209
vitamin A in, seasonal variation in, G49
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bovine thyroglobulin, 798
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Growth, associative, of S. lactis and A. aero-
genes, 879

Growth factors, for B. linens, 874

Growth inhibitor, produced by lactic strepto-
cocci, 1136
characteristics of, 1128
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blood antigens in, 154
type differences in, 154

Hay,
factors influencing composition of, 656
factors influencing quality of, 656
lespedeza, nutritive value for heifers, 509%
Hay ration, all-alfalfa, effect on milk secretion,
7

Heart rate, bovine, variations in, 321

Heat exchanger, Mallory, processing dairy
products with, 481%

Heat stability test, of milk proteins, 483%

Heifers,
clipping of, effect on lice, 499%
hormonal development of mammary tissue

in, 498%, 1174

weight gains on pasture alone, 508%

Herds, DHIA, culling from, 529

Holstein cows, genetic correlation between
body measurements, type and production of,
242

Holstein herd,
cystic ovary incidence in, 1200
reproductive efficiency in, 495%

Homogenization efficiency, turbidity as meas-
urement of, 317

Hormonal development, of mammary tissue,
498%, 1174

Hyaluronic acid, effect on motility of sperma-
tozoa, 116

Hyaluronidase, effect on motility of sperma-
tozoa, 116

ICE CREAM,
dehydration and flavor deterioration in, 486%
soft, 486+

Ice cream mix,
dried, nordihydroguaiaretic acid in, 80
HTST pasteurization of, 481%
Mallorizer processing of, 481%

Infertility, genetic, in dairy cattle, 1047

Iodine, radioactive, metabolism of, at parturi-
tion, 507%

Ion exchange resins, recovery of lactose using,
119 e

KETOSIS, cortisone for, 498%

LACTATION, stage of, effect on unsatura-
tion of milk fat, 536
Lactic streptococci,
charatceristics of growth inhibitor produced
by, 1128
growth inhibitor produced by, 1136
production of biacetyl by, 374
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Lactobacilli, acid production of, effect of peni-
cillin on, 1030
Lactobacillus acidophilus, acid production by,
effect of penicillin on, 1030
Lactobacillus bulgaricus, acid production by,
effect of penicillin on, 1030
Lactobacillus casei,
acid production by, effect of penicillin on,
1030
proteinase of, 475%
Lactometer, .
determination of total solids by, 689
in determining added water, 680
Lactose,
absorption of, in rat intestine, 500%
crystallization of,
effect of alcohol on, 850
effect of moisture on, 850
estimating degree of, 845
heat destruction of, in milk, 16
partition of, during cottage cheese manu-
facture, 485%
recovery of, with ion exchange resins, 119
Lignin, in orchard grass hay, metabolism of,
492%
Linseed oil meal,
effect on vitamin A of blood and milk, 510%
type of, and milk production, 510%
Lipase activity, tributyrinase as measure of,
935
Lipase system, of rennet pastes, 477%
Lipolysis, relation of tributyrinase to, 940
Lye solution, dilute, sanitizing effect of, 480%

MALLORY HEAT EXCHANGER, dairy
products processing with, 481%
Mammary gland, =
accuracy of measurements of, 502%
hormonal development of, 498%, 1174
Manganese, prevention of oxidized flavor with,
2

Manure, cow, extraction and hydrolysis of
androgens from, 347
Mastitis,
control of, methods of teaching, 510%
effect on milk fat production, 502%
effect on milk production, 502%
incidence of organisms causing, 498%
Microbiological assay, of vitamin Bi in cows’
blood, 295
Milk,
adulterated, lactometer for, 680
amines in, 1
amino acids in, 1
ammonia content of, effect of high tempera-
ture heat treatment on, 219
analysis of, for nitrogen fractions, 1003
bleached, vitamin A potency of, 485%
chocolate, HTST pasteurization of, 333
composition of, effect of environmental tem-
perature on, 501%
concentrated,
amines in, 1
amino acids in, 1
peptides in, 1
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curd tension of and rennet coagulation time,
483%
digestion of, by calves, 506%
dried whole,
ascorbic acid as antioxidant for, 633
deaeration of raw milk in manufacturing
of, 815
keeping quality of,
effect of emulsifiers on, 1084
effect of protein stabilizers on, 1084
spray character and, 583
lipase activity in, effect of preheat treat-
ment on, 404
nordihydroguaiaretic acid in, 80
peroxides of, effect of preheating temper-
ature on, 412
physical characteristics of, spray character
and, 583
preheating temperature for,
and flavor developed during storage,
404
and lipase activity in, 404
and peroxide formation during storage,
412
preheat treatment and
groups of, 412
sodium citrate as antioxidant for, 633
solubility of,
effect of emulsifiers on, 1084
effect of protein stabilizers on, 1084
spray characteristics in manufacturing of,
and keeping quality, 583
and physical characteristics of, 583
tactual flavor defect of, 488%
tallowy flavor in, retardation of, 815
esterifying enzymes of, 478%
evaporated,
effect of storage temperature on, 482%,
1111
fat separation in, 482%
gel formation in, 482:%
properties of, storage temperature and,
482%, 1111
fat test of, effect of low roughage intake on,
493%
frozen concentrated, stability of, 438
frozen homogenized, prevention of oxidized
‘flavor in, 432
frozen stored, deferment of oxidized flavor
in, 488%, 953
heat destruction of lactose in, 16
heat produced reducing substances in, 743
heat treated, ammonia content of, 219
homogenized, solar-activated flavor of, de-
aeration and, 565
fat globule surface area and, 565
oxidation and, 559
susceptibility to, 554
treatment for, 559
whey constituent and, 570
lipase in, tributyrinase as measure of, 935
lipolysis in, tributyrinase and, 940
Mallorizer processing of, 481%
methods of milking and handling of, 503%
molybdenum content of, 1026
nitrogen fractions of, 1010

for, reducing
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analysis for, 1003
effect of heat treatment on, 1035
effect of homogenization on, 1035
nonfat dry,
determining sediment in, 167
in bread dough, measuring absorption
value of, 1092
in breadmaking, 136
non-casein protein determination of, by
monolayer films, 427
roller process, filtration of, 1159
serum protein content and quality of, 487%
serum protein denaturation in, 487%
value of baking quality tests on, 487#%
oxidized flavor in,
factors affecting development of, 484%
manganese in prevention of, 992
thiobarbituric acid test and, 1064
trypsin in prevention of, 992
pasteurized, for Mozzarrelle cheese, 641
peptides in, 1
protein fractions of, effect of milking in-
terruptions on, 52
quaternaries in, test for, 273
rancid, inhibition of bacteria by, 1119
rancidity in,
factors influencing, 521
measurement of, 515
rennet coagulation time and curd tension of,
483%

residual, oxytocin injection and, 419
skim,
effect of heat treatment on dissolved Ca
and P in, 483%
non-casein protein determination of by
monolayer films, 427
solar-activated flavor in, electrophoresis of
fraction producing, 784
solar-activated flavor of, 482%
substitute for, in calf feeding, 256
synthetic, for calf nutrition studies, 506%
total solids in,
Brabender tester for, 695
by lactometer, 689
Milk fat,
free fatty acids in, determination of, 1170
oxidation of, measurement of, 484
oxidized,
thiobarbituric acid test for, 669
volatile material from,
fractions from, 728
fractionation of, 728
phenylhydrazones from, 719
properties of, 713
toco;zherols in, unoxidized, determination of,
484%
unsaturation of, factors affecting, 536
vegetable fat in detection of, 484%
vitamin A potency of, type of feed and, 960
Milk fat acidity, as rancidity measurement, 515
Milk fat production,
effect of mastitis on, 502%
relationship of early growth to, 504%
Milk fever,
blood changes at parturition in, vitamin DD
and, 855
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blood organic acids during treatment for,
507 )

colostrum composition in, vitamin D and,
855

vitamin D in prevention of, 498%
Milk production,
effect of detergent injections on, 1180
effect of management on, 706
effect of mastitis on, 502%
effect of prepartum milking on, 503%
effect of season on persistence of, 501%
influence of graded alfalfa hay on, 491%
influence of source of T.D.N. on, 491%
type of linseed oil meal and, 510%
value of pedigree in predicting, 489%
Milk products, dried lactose crystallization in,
effect of alcohol on, 850
effect of moisture content on, 850
estimation of, 845
Milk protein,
electrophoretic patterns of, 265
non-casein, monolayer film method for de-
termining, 427
test for heat stability of, 483%
Milk quality,
effect of milk handling methods on, 503%
effect of milking methods on, 503%
Milk secretion,
all-alfalfa hay ration and, 287
influence of milking frequency on, 502%
Milk serum proteins, sulfhydryl groups of,
483%

Milk substitute, for calves, colostrum as, 905

Milk substitutes, for calf feeding, 256

Milking, interruption of, effect on protein
fractions, 52

Milking frequency, influence on milk secretion,
502+

Milking, machine, variation in response to, 593
Milking machines, milk flow curves as meas-
ures of response to, 58
Molasses,
cane, ammoniated, in calf ration, 1042
cane or beet, vitamin excretion by cows fed,
299
Molybdenum,
effect of feeding, on dairy bulls, 929
in cows’ milk, 1026
Mutation, involving teat number, 497%

NITROGIiN FRACTIONS,
of milk,
analysis for, 1003
effect of heat treatment on, 1035
effect of homogenization on, 1035
of raw milk, 1010
Nitrogen retention, by calves, energy intake
and, 911
Nordihydroguaiaretic acid, antioxygenic activ-
ity o
effect of catalysts and synergists on, 187
effect of concentration on, 181
effect of pH on, 187
in ice cream mix, 80
in whole milk powder, 80
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Nutrition, level of,
effect on dairy cattle growth, 510%
effect on reproductive performance, 510%

OFFICERS, ADSA, 90
Orchard grass hay, digestion studies of, 492%
Ovaries, cystic, incidence of, 1200
Ovulation, time of, effect of pituitary extract
on, 496%
Oxidized flavor, )
in frozen milk, prevention of, 432
in frozen stored milk, deferment of, 953
in milk,
factors affecting development of, 484*
manganese in prevention of, 992
thiobarbituric acid test and, 1064
trypsin in prevention of, 992
Oxidized milk fat, volatile matcnal from,
fractionation of, 728
phenylhydrazones from, 719
properties of, 713
Oxygen absorption, of phospholipids, effect of
nordihydroguaiaretic acid on, 181, 187
Oxytocin,
release of, effect of insemination on, 496%
residual milk from, injections of, 419

PARTURITION,
fecal mineral content at, 507%
fecal pH at, 507%
metabolism of radioactive iodine at, 507%
Pasturization, HTST,
for chocolate milk, 333
of ice cream mix, 481%
Pasturage, effect on unsaturation of milk fat,
536
Pedigree, value in predicting production, 489%
Penicillin,
added to semen,
effect on semen fertility, 819, 966
relationship to estrous cycle length, 966
effect on bacteria in milk, 479%
effect on acid production of lactobacilli,
1030
toxicity of, to spermatozoa, 342
Peptides,
in cheddar cheese, 1
in milk, fresh and concentrated, 1
Phosphatase test,
Cornell, effectiveness of, 481%,
effect of variables on, 481%
for adulteration of alfalfa meal, 509%
Pipe lines, permanent, for dairy plants, 804
Plant extracts, inhibition of trypsin by, 499%
Progesterone,
effect on ovulation time, 496%
effect on uterine arteries, 37
role in pregnancy maintenance, 496%
Protein,
cheese, changes in during ripening, 475%
non-casein, of skimmilk, monolayer film
method for determining, 427
serum, of nonfat dry milk solids, 487%
Proteins, of whey, electrophoretic patterns of,
265
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Protein stability, of frozen concentrated milk,
438

Protein stabilizers,
effect on keeping quality of dried milk, 1084
effect on solubility of dried milk, 1084

Proved sire program, temporary revision of,
513%

Pseudomonas, effect of low temperatures on,
480%

Psendomonas putrefaciens,
isolation of, factors influencing, 480%
plate counts for, factors affecting, 480%

OUATERNARY ammonium compounds,
congo red as inhibitors for, 303
effect on starter activity of, 279
effect on streptococcus bacteriophage, 479%
in milk, test for, 273

RANCIDITY hydrolytic,
factors mf]uencmq, 521
measurement of, 515
Rations, low in manganese, effect on dairy
cattle of, 396
Reducing substances, heat produced, deter-
mination of, 743
Rennet pastes, lipase system of, 477%
Reproductive performance, effect of nutrition
level on, 510%
Riboflavin, requirement for newborn calves, 28
Roughage,
for calves, alfalfa hay as source of, 124
methods of preservation of, effect on vitamin
excretion by cows, 299
production of, land needed, factors affecting,
577
Roughage intake, low, effect on fatty acids in
rumen, 493%
Roughage, T.D.N., replacement of, and milk
production, 491%
Rumen bacteria,
criteria for, 353
description of, 353

SEDIMENT, determination of, in nonfat dry
milk, 167
Semen,
age of and breeding efficiency, 1186
egg yolk-sodium citrate diluter for, storage
of, 49
fertility of,
effect of antibiotics on, 819, 966
effect of dead and immotile sperm on,
491%
egg yolk concentration in dilutor and,

13
egg yolk diluters and, 763, 1081
relation of quality tests to, 310
storage period and, 1186
sulfanilamide and, 819

from monozygous triplet bulls, character-
istics of, 489%

fructose content of, sexual excitement and,
490%
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metabolism of, effect of sodium arsenite on,
491%

production of, sexual excitement and, 490%

quality tests for, relation of fertility and,
310

sexual excitement and production of, 224
site of deposition of,
effect on breeding efficiency, 68
effect on fertility, 199
Semen deposition site,
breeding efficiency as affected by, 199
fertility as affected by, 68
Semen dilutors,
egg yolk concentration of, and semen fer-
tility, 491%, 1081
storage of, 490%
Sexual excitement, and semen production, 224
Silage,
alfalfa,
factors influencing quality of, 493%
preservation of, 4933
preservation of,
effect of atmosphere on, 494
effect of temperature on, 494%
Silo, laboratory, uses of, 606
Skimmilk, dissolved Ca and P in, effect of heat
treatment on, 483%
Sodium citrate, as antioxidant for dried whole
milk, 633
Solar-activated flavor,
deaeration and, 565
eleuropnoresxs of fraction producing, 784
electrophoresis of protein fraction produc-
ing, 482%
fat globule surface area and, 565
oxidation and, 559
susceptibility of milk to, 554
treatment for, 559
whey constituent and, 570
whey constituent causing, 482%
Soybean oil meal, effect on vitamin A of blood
and milk, 510%
Soybeans,
ground, effect on vitamin A of blood and
milk, 510%
raw,
effect on carotene in calf plasma, 176
effect on vitamin A of calf plasma and
liver, 176
Spermatozoa,
motility of,
effect of hyaluronic acid on, 116
effect of hyaluronidase on, 116
survival of,
effect of sedimentation on,
effect of settling of diluter sohds on, 21
toxocity of antibiotics for, 342
viability of,
buffer efficiency of storage media and, 45
electilolyte concentration in storage media
and,
glucose content of, storage of media, 45
Stalls, for dairy cows, comparison of, 149
Starters, effect of quarternaries on activity of,
279
Steroids, neutral, spectrophotometric analysis
of, 495%
Stomach, bovine, fetal development of, 329
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Streptococci, lactic, mutation to bacteriophage
resistance of, 479%
Streptococcus Iarhs,
amino acids produced in milk cultures of,
446

associative growth with A. aerogenes, 879
inhibition of, by fatty acids, 1104
protemase of 475
Streptomycin,
added to semen,
effect on semen fertility, 819, 966
relationship of to estrous cycle length, 966
toxicity of, to spermatozoa, 342
Sulfanilamide, effect on semen fertility, 819
Sulfhydryl groups, of milk serum protein, 483%
Sulfur dioxide, silage preserved with, 493%
Surface tension, of milk, as rancidity measure-
ment, 515

TALLOWY FLAVOR, in dried milk, re-
tardation of, 815
Temperature,
effect on hunger and thirst on cows, 499%
environmental, effect on unsaturation of
milk fat, 536
low, and growth of certain microorganisms,
480%
preheating,
effect on flavor of whole milk powder
during storage, 404
effect on peroxides in stored whole milk
powder, 412
effect on reducing groups in stored whole
milk powder, 412
Terramycin, effect on growth of calves, 501%
Thiobarbituric acid test, for oxidized milk fat,
484%, 1064
Thyroglobulm, electrophoresis of, 798
Thyroprotein,
effect on dairy cows, 507%
fed to cows, physmlogxcal effect of, 1014
Tocopherols, unoxndlzed, in milk, determma-
tion of, 4
Toxaphene toxxclty of, for dairy cows, 503%
Tributyrinase,
determination of, 935
relation to lipolysis, 940
Trypsin,
inhibition of, by plant extracts, 499%
prevention of oxidized flavor with, 992
Turbidity, as measurement of homogenization
efficiency, 317

U DDER CLEANING, methods of,
effect on milk let-down, 593
effectiveness of, 593

Udder development in calves, 367

Uterus, estrogen effect upon, 37
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V IRICIDAL AGENTS, effect on lactic strep-
tococcus bacteriophage, 479%
Visual aids, in dairy extension, 511%
Vitamin A,
absorption of, in calf digestive tract, 504%
deﬂclency of, effect on rabbit reproduction,
7%
in bleached milk and blue cheese, 485%
in blue cheese, seasonal variation in, 649
in butter, 949
in calf liver, effect of raw soybeans on, 176
in milk fat, effect of feed on, 960
of blood effect of high protein feeds on,
510%
of calf liver, vitamin A depletion diet and,
386

of calf plasma,
raw soybeans in ration and, 176
vitamin A depletion diet and, 386
of milk, effect of high protein feeds on, 510%
Vitamin A analysis, of blood plasma, 505%
Vitamin A-deficient diet,
liveweight of calves on, 386
microanatomy of calves on, 386
Vitamin B, in digestive tract of calf, 145
Vitamin B
in calves’ blood, 749
in colostrum, 749
in cows’ blood, 295
in normal milk of cows, 749
Vitamin C,
as antioxidant for dried whole milk, 633
response of low-fertility cows to, 978
Vitamin D,
effect on blood changes at parturition, 855
effect on colostrum composition, 855
effect on energy utilization of calf ration, 735
effect on protein utilization of calf ration,
735
in prevention of milk fever, 498%
Vitamin excretion, by cows, influence of ration
on, 299, 1070

WATIER—INSOLUBLE ACIDS,
of butter, 478%
in cream,
field test for, 477%
from Geotrichum candidum, 477%
influence of temperature on, 477%
Weight, influence of estrus on, 623
Weight gains, by heifers, on pasture alone,
5087%
Whey proteins, electrophoretic patterns of, 265

YEAST, feed, from dairy by-products, 615
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662. Milchkunde und Milchhygiene (Dairy
Science and Hygiene). M. Krnimer and F.
ScroNBERG. 6th ed. M. & H. Schaper, Hanover.
348 pp., 84 figs. DM 28. 1951.

The 6th ed. constitutes a thorough revision,
taking into acount new literature and recent
developments in milk production. It contains
sections on the cconomic importance of milk,
genceral properties of milk, constituents of milk,
milk sanitation, milk supervision, a short section
on products produced from milk and regulations
controlling milk production in Germany.

The sections on milk hygiene and supervision
of milk production are of major interest to veteri-
narians, doctors and public health officials.
Under the section on milk hygiene, the diseases
of the cows, as well as those of dairy personnel
likely to be transmitted in milk, the care and
feeding of cows, cleanliness in milking, condi-
tions of dairies and markets are discussed. In
the section on supervision of milk production,
techniques are given for microscopic, bacteri-
ological and serological examinations covering
all the important phases of the work.

The book is printed on good stock in clear,
easily read type. It contains an extensive sub-
ject index. "No references to the literature are
given. Chapter headings at the top of each page
would facilitate the use of the book.

O. W. Olsen

BUTTER
0. F. HUNZIKER, SECTION EDITOR

663. Newly developed unit checks pH right on
line. L. E. StaTER, Food Eng. Food Eng., 23, 9:
98, 99, 155, 156, 161. Sept., 1951.

Continuous pH standardization of cream is
achieved by means of equipment designed by
Robichaux. Post-war improvements in devices for
measuring pH, associated with a technique of ad-
ding reagents under vacuum were utilized to pro-
vide continuous neutralization. The instruments,
together with jars of alkali, are mounted on a
mobile panel. Connections to the Vacreator pas-
teurizer are made with flexible sanitary tubing.
In operation, the desired pH is set on the con-

troller and all connections are opened. The pH
of the cream flow is indicated and recorded.
Controlled air positions the valve on the alkali
supply and permits the required amount of
neutralizer to enter the Vacrcator automatically.
The process climinates the time and errors in-
volved in batch neutralizing and prevents batch-
to-batch variation. It gives more accurate pH
control, resulting in improved product quality.

T. J. Claydon

664. Continuous process for producing butter.
A. L. SticeN (assignor to Aktiebolaget Separa-
tor). - U. S. Patent 2,569,203. 5 claims. Scpt.
25, 1951, Official Gaz. U. S. Pat. Office, 650,
4: 11341 1951.

High-concentration cream is cooled to approxi-
mately 14° C. where phase reversal is affected,
followed by heating the butter to a temperature
of 18-30° C. and again cooling. ~ R. Whitaker

665. Guarded knife for cutting butter and
cheese. J. F. HARTMAN (assignor to J. B. Rein-
hard, in part). U. S. Patent 2,570,671. 3 claims.
Oct. 9, 1951. Official Gaz. U. S. Pat. Office,
651, 2: 500. 1951.

A knife for cutting butter and cheese has a
guard over the sharpened edge. When in use the
guard is turned on a pivot to expose the cutting
edge. R. Whitaker

CONDENSED AND DRIED MILKS;
BY-PRODUCTS

F. J. DOAN, SECTION EDITOR

666. Condensed milk composition and its prepa-
ration. [. I'. Hansen. U. S. Patent 2,570,231.
8 claims. Oct. 9, 1951. Official Gaz. U. S. Pat.
Office, 651, 2: 382. 1951.

Heat coagulation and age thickening are in-
hibited in sweetened condensed milk by the ad-
dition of a small amount of an edible Ca salt,
such as Ca acid lactate. R. Whitaker

667. Process for sterilizing canned foods. G. K.
ViaLL (assignor to Chain Belt Co.). U. S. Patent
2,569,645. 6 claims. Oct. 2, 1951. Official Gaz.
U. S. Pat. Office, 651, 1: 123. 1951.

A continuous HTST sterilizer suitable for
evaporated milk and other liquid foods in cans,
consists of a chamber in which are located 2

A103
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roller-type conveyors. The cans are introduced
through a star wheel lock, rolled forward on 1
conveyor under a spray of heated liquid, sub-
merged in a cooling liquid on a 2nd conveyor
and finally ejected from the sterilizer through
another star wheel. The chamber is maintained
above atmospheric pressure but below that de-
veloped in the cans at the maximum sterilizing
temperature. R. Whitaker

668. Food products and method of making the
same. L. A. Scuorz. U. S. Patent 2,568,369. 9
claims. Sept. 18, 1951. Official Gaz. U. S. Pat.
Office, 650, 3: 809. 1951.

A mixture of butter-fat, milk solids-not-fat,
sugar and sufficient gelatin to gel the product
below 85° F. for use in making hot drinks is dis-
cussed. R. Whitaker

DAIRY BACTERIOLOGY
P. R. ELLIKER, SECTION EDITOR

669. De vorming van diacetyl in zuursels (The
formation of diacetyl in starters). (English sum-
mary) N. Evennuis, J. LERK and H. BROUWER,
Cooperative  Fabriek van Melk producten,
Bedum, Holland. Neth. Milk and Dairy J., 5, 2:
110-117. Apr.-June, 1951.

An investigation was made to obtain more in-
formation about the oxidation resulting in diacetyl
formation during the cream-ripening procedure.
According to Pette’s scheme (Neth. Milk and
Dairy J., 2, 12. 1948.), the oxidation is a chem-
ical process. To check this, the authors studied
the diacetyl formation with and without inactiva-
tion of the microorganisms. Starter was shaken
with air during 0.5 hr. and the diacetyl content
determined before and after shaking. Normally,
the last value was about twice as high as the first.
The amount of diacetyl did not increase when the
microorganisms were inactivated by adding ex-
cessive amounts of HCI, by pasteurization or by
the addition of quaternary ammonium salts
(cetavlon) before the shaking procedure. For
complete inactivation of microorganisms the
acidity had to be increased to about 140° D
(=ml. N/9 NaOH per 100 ml. of starter), or
pasteurization during 5 min. at 70° C., or addition
of 5 g. of cetavlon in 25 ml. of water to 200 ml.
of starter was needed. Shaking at 0° C., addition
of 100,000 units of penicillin/225 ml. of starter,
or addition of sublimate to a concentration of
0.5% had no influence on diacetyl formation.
They concluded that the oxidation reaction prob-
ably is a bacteriological oxidation of a decompo-
sition product of citric acid. ~ A. F. Tamsma

670. Lactaatvergisting door Coli-aerogenes bac-
terien (Fermentation of lactate by coliform bac-
teria.) (English summary) J. L. Liesert, Neder-
lands Instituut voor Zuivelonderzoek, Hoorn,
Holland. Neth. Milk and Dairy J., 5, 2. 118~
124.  Apr.-June, 1951.

When KNO; is used as an inhibitor of the early
gas production in cheese, it is theoretically possible
to imagine also a detrimental effect of the nitrate
because it promotes the growth of coliform bac-

ABSTRACTS OF LITERATURE

teria at the expense of the lactate. Experiments
were made on the lactate fermentation of coli-
form organisms in culture media. Under aerobic
conditions lactic acid salts could be used as a
carbon source, and also under anacrobic condi-
tions in the presence of nitrate as a hydrogen
acceptor, confirming the literature. However,
under anacrobic conditions the amount of gas
formed was too low to explain gas production in
cheese as the result of an anacrobic decomposi-
tion of lactic acid with the aid of KNO,,.
A. T. Tamsma

DAIRY CHEMISTRY

H. H. SOMMER, SECTION EDITOR

671. Evaluation of the thiobarbituric acid test
as a measure of oxidized flavor in milk. W. L.
Dun~kLEY, Univ. of Cal., Davis. Food Technol.,
5, 8: 342-346. 1951.

The test outlined for the chemical estimation
of oxidized flavor is based on a reaction involving
the formation of a red color when oxidized milk
is acidified and heated with 2-thiobarbituric acid.
Cu also causes an increase in optical density in
the thiobarbituric acid (TBA) test but a correc-
tion factor can be applied, if desired, for the
amount of Cu present in the milk. A close cor-
relation was found between the results of the TBA
test and the adjusted numerical flavor scores of
milk samples having an oxidized flavor of varied
intensity. Regression lines showing the relation
between adjusted flavor scores and the TBA test
were calculated from the data obtained.

E. R. Garrison

672. Das Lab und seine Wirkimg auf das Casein
der Milch. IV. Die Proteolyse des Caseins
durch kristallisiertes Lab. (Rennet and its action
on the casein of milk. IV. The proteolysis of
casein by crystallized rennet). Hs. NITSCHMANN
and VariN, Universitit Bern, Switzerland.
Helv. Chim. Act., 34, 5: 1421-1430. Aug., 1951.

The action of large quantities of crystallized
rennet on dissolved casein at 25° C. and pH’s
6.8 and 2.3 was followed by titrating the in-
crease in acid and basic components. The large
rennet concentrations caused complete casein
hydrolysis within a few hours; in these short
periods the action of milk-proteinase present in
the casein could be neglected. Acid groups were
titrated according to Willstdtter and Wald-
schmidt-Leitz (B., 54: 2988. 1921.) in the
micromodification of Grassmann and Heyde (Z.
physiol. Ch., 183: 32. 1929.); however, 50%
alcohol was used. Basic groups were titrated ac-
cording to Linderstrom-Lang (Z. physiol. Ch.,
173: 32. 1928.) and Holter et al. (Z. physiol.
Ch., 206: 85. 1932.). The casein employed was
Mercks Hammersten casein, the rennct was pre-
pared by N. J. Berridge of the University of
Reading, England (Biochem. J., 39: 179. 1945.).
At pH 6.8, an average of 0.25 milliequivalent
titratable groups/gram of casein were set free, or
1 bond /4000 molar weight units of casein or/33
amino acid residues (their average molar weight

figured at 120). At pH 2.3 one bond/8 amino
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acids was hydrolysed. They concluded that this
hydrolysis is concerned with the peptide bonds.
Other bonds like acid amide, ester, phosphamide,
guanidine bonds may contribute to the effect;
however, these can only cause part of the effect.
At the moment of coagulation of milk by rennet,
only a small part of the hydrolysis can be com-
pleted. This leaves the primary reaction of the
coagulation process with rennet still an open
question. A. F. Tamsma

673. Methods for the determination of water.
Methods for determination of moisture-oven dry-
ing. C. O. WiLuits, Eastern Reg. Research Lab.,
Phila., 18, Pa. Anal. Chem., 23, 8: 1058-1062.
1951. Determination of moisture by distillation.
W. R. Ferzer, Clinton Foods, Inc., Clinton, Ia.
Ibid. pp. 1062-1069. Karl Fischer Reagent
Titration, J. MitcHELL, Jr., Polychemicals Dept.,
Research Div., E. I. duPont de Nemours & Co.,
Inc., Wilmington, Del. Ibid. pp. 1069-1075.
Electrical measurenient of water vapor with a
hygroscopic film. E. R. Weaver, Natl. Bureau
of Standards, Wash., D. C. Ibid. 1076-1080.
A series of symposium papers which review
methods for water determination is presented.
The important factor in thermal drying is the
differential between the vapor pressure of the sub-
stance to be dried and the vapor pressure of the
atmosphere of the drying chamber. Guides are
given for establishing thermal drying conditions
of most organic and biological materials. The
distillation procedure for moisture determination
measures the water as such and thereby establishes
a primary or reference method for other moisture
methods. Applications of the distillation pro-
cedure and some basic designs in apparatus are
given. The Fischer reagent titration is rapid and
widely applicable. A visual or an clectrometric
end-point may be employed. Methods generally
are available to eliminate the effect of interfering
substances. The development of the electrical
conductance method is described and the char-
acteristics of various kinds of hygroscopxc films
are presented. B. H. Webb

674. Quantitative determination of sugars on
ﬁlter paper chromatograms by direct photometry.

. McFARREN, Branp and H. R. RuT-
KOWSKI Natl. Dmry Rescarch Labs., Inc., Oak-
dale, L.I, N.Y Anal. Chem., 23, 8: 1146-1 149.
1951.

Lactose, glucose and galactose were determined
in the presence of each other. The method con-
sisted of separating the sugars in an ethyl acetate-
pyridine-H,O solvent system containing AgNO,,
air-drying, exposing the chromatograms to NH,
vapors and developing the sugar spots by heating
in an oven. The maximum densities of the spots
were determined by means of a densitometer.
A standard curve was prepared with which the
concentrations of the unknowns were determined
from their observed densities. The sugars pres-
ent in a mixture may be determined with a max-
imum error of 5%. Unknown reducing sub-
stances were found which under usual conditions
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of analysis apparently would be calculated as
lactose or total monoses. B. H. Webb

675. Small scale filter paper chromatography.
Filter papers and solvents. L. B. RocKLAND,

J. L. BLart and M. S. Du~N, Univ. of Cal., Los
Angeles. Anal. Chem., 23, 8: 1142-1146. 1951.
Systematic investigations relating to filter

papers and miscible and immiscible solvents are
reported. Thirteen filter papers were studied
and listed in the order of their suitability for use
in amino acid chromatography as determined on
the basis of 7 physical and chemical character-
istics. The influence of the water content of 8
water-miscible solvents on the Ry values of amino
acids has been investigated. The most common
and fixed sequences of the amino acids, the sol-
vents yielding inverted sequences and the solvents
that separated individual pairs and groups of
amino acids must effectively were determined.
B. H. Webb

DAIRY ENGINEERING
A. W. FARRALL, SECTION EDITOR

676. Permanent welded pipelines. C. R. Havic-
HorsT, Food Eng. TFood Eng., 23, 9: 74-79.
Sept., 1951.

Permanent welded pipelines are in operation in
several plants of the Lucerne Milk Co., Oakland,
Calif. The sanitary condition of these lines has
been satisfactory as shown by records of the
company and of the Oakland Health Dept. In
addition, the system reduces processing and main-
tenance costs. The key to its success is the weld-
ing technique employed. Details are given for
obtaining smooth, strong joints. There are ap-
proximately 300 welds in the lines of a 4,000-gal.
milk plant. Permanent welded pipelines must
be carefully planned in advance, since revisions
are expensive. The sanitizing procedure used
generally is the same as for HTST units involving
turbulent circulation of rinses, detergents and
sterilizing solutions. T. J. Claydon

677. Heat exchange receptacle. T. MojONNIER
and O. W. MojoNNIER (assignors to Mojonnier
Bros. Co.). U. S. Patent 2,568,653. 6 claims.
Sept. 18, 1951. Official Gaz. U. S. Pat Office,
650, 3: 883. 1953.

An insulated jacketed cylindrical tank for heat-
ing and cooling fluid dairy products is described.
Parallel channels built in the jacket cause the
heating and cooling medium to spiral downward
around the tank to provide efficient exchange of
heat. R. Whitaker

H. W. Krest (assignor
to Dole Refrigerating Co.). U. S. Patent 2,570,-
250. 5 claims. Oct. 9, 1951. Official Gaz.
U. S. Patent Office, 651, 2: 387. 1951, -

A freezing tunnel consisting of an insulated
cabinet equipped with a series of shelves built
on horizontal refrigerating coils is described. The
air is circulated across the tunnel by fans placed
on 1 side wall, so situated that the air passes

678. Tunnel freezer.
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between several shelves and is returned back to
the fans between the remaining shelves.
R. Whitaker

679. Ice cream freezer. D, C. WiLiams. U. S.
Patent 2,568,839. 4 claims. Sept. 25, 1951.
Official Gaz. U. S. Pat. Office, 650, 4: 1036.
1951.

Details are given for construction of an ice
cream freezer of the vertical type with the freez-
ing chamber revolving in the refrigerant. The
dasher is attached to the motor by means of a
friction clutch which does not engage the dasher
at the start of the operation, but only after some
ice has formed and the viscosity increased.

R. Whitaker

680. Falling film evaporator. J. A. Cross

(assignor to Mojonnier Bros. Co., Inc.). U. S.
Patent 2,570,211. 4 claims. Oct. 9, 1951.
Official Gaz. U. S. Pat. Office, 651, 2: 376.

1951,
Details are given for a series of vertical tube
chests for use in evaporating liquids under re-

duced pressure. R. Whitaker

681. Milk evaporation process. J. A. Cross
(assignor to Mojonnier Bros. Co., Inc.). U. S.
Patent 2,570,212, 4 claims. Oct. 9, 1951. Official
Gaz. U. S. Pat. Office, 651, 2: 376. 1951.
Essentially the same as Abs. 680, designed
especially for producing concentrated milk with
no heated flavor. R. Whitaker

682. Milk evaporation process and apparatus.
J. A. Cross (assignor to Mojonnier Bros. Co.,

Inc.). U. S. Patent 2,570,213. 4 claims. Oct.
9, 1951. Official Gaz. U. S. Pat. Office, 651, 2:
377. 1951.

Equipment is described for continuously evap-
orating milk at low temps., employing an in-
genious and eflicient system of heat ba'ances.

R. Whitaker

683. Evaporation method and apparatus. J. A.
Cross (assignor to Mojonnier Bros. Co., Inc.).
U. S. Patent 2,570,210. 23 claims. Oct. 9, 1951.
Official Gaz. U. S. Pat. Office, 651, 2: 375.
1951;

An efficient continuous low-temp, evaporator
is described for concentrating liquids which are
heat sensitive. R. Whitaker

684. Device for straightening milk can covers.
E. C. AnpersoN. U, S. Patent 2,570,420. 1
claim. Oct. 9, 1951. Official Gaz. U. S. Pat.
Office, 651, 2: 433. 1951.
A hand-operated device for restoring distorted
milk can lids to their proper shape is described.
R. Whitaker

685. Machine for opening hinged closure mem-
bers on containers. R. E. J. NorbQuisT (assignor
to American Can Co.). U. S. Patent 2,570,267.
8 claims. Oct. 9, 1951. Official Gaz. U. S.
Pat. Office, 651, 2: 392. 1951.

An attachment for the bottle filler is described
for lifting at the time of filling the hinged flap
of the container described in Abs. 705 (U. S. Pat.
2,570,266). R. Whitaker

ABSTRACTS OF LITERATURE

FEEDS AND FEEDING
W. A. KING, SECTION EDITOR

686. Structures for self-feeding of hay and en-
silage. C. H. Reep. Agricultural Eng., 32, 7:
375. July, 1951.

Results from the New Jersey Expt. Sta. indicate
that self feeders for chopped hay can be recom-
mended where farm operators are willing to make
minor improvements. Cost of improvements
should not excéed cost of labor saved by their
use.

Trials with 5 self-feeder silos for corn silage
show that the diameter should not exceed 14 ft.
nor the height exceed 45 ft. Silos must be de-
signed to meet load requirements and lateral
outward pressurcs.

Self-feeding grass silage trials have not proved
satisfactory; however, a new silo having a slightly
smaller diameter at the top than at the bottom
is under test. This may function satisfactorily
with grass silage and improve feeding with corn
silage.

Because of the compression of the silage column,
the grass silage at the bottom of the column de-
velops resistance to flow over a cone. It is de-
sirable to incorporate into the design a means of
cutting into the silage to induce frcer flow.

There is more top spoilage of silage than in
conventional silos because of longer exposure
and the development of fissures when the last
portion is being emptied. H. L. Mitten, Jr.

687. Stability of dry vitamin A concentrates.
M. J. Burns and F. W. QuackeNsusH, Purdue
Univ., Lafayctte, Ind. Ind. Eng. Chem., 43, 7:
1592-1593.  July, 1951.

A study of the stability of 7 dry, commercial,
vitamin A preparations showed that they all lost
some of their initial vitamin potency during stor-
age. The samples retained 60-85% of their
original vitamin A content during a 6-mo. storage
period in the dark at room temperature. The
vitamin products were improved in stability when
they were mixed with corn and soybean meal.

B. H. Webb

688. Livestock feed. R. J. Brock (assignor to
The Borden Co.). U. S. Patent 2,569,282. 6
claims. Sept. 25, 1951. Official Gaz. U. S.
Pat. Office, 650, 4: 1154. 1951.

A feed supplement for ruminants contains in
the finished feed 10-25 parts nitrogen in the form
of urea to 1 part of non-protein sulfur.

R. Whitaker

GENETICS AND BREEDING
N. L. VAN DEMARK, SECTION EDITOR

689. Fertility and bacterial content of diluted
bull semen treated with various concentrations
of dihydrostreptomycin sulfate. 1. L. EAsTEr-
BROOKS, P. HEeLLEr, M. LieBerman, W. N.
Prastermce and E. L. JUNGHERR, Storrs Agr.
Expt. Sta., Storrs, Conn. Am. J. Vet. Research,
12, 44: 191-193. July, 1951.

Four separate semen collections from each of
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8 bulls were each treated with 0, 100, 300 and
900y of dihydrostreptomycin/ml. of diluted
semen. The semen was used alternately by 4
groups of inseminators in routine artificial breed-
ing. Non-returns to Ist services averaged 61.4,
69.2, 76.5 and 72.0%, respectively. Bacterial
counts were made of all samples and general
types of bacteria were identified. Counts were
inversely proportional to the concentration of
streptomycin, and bacteria-free plates occurred
20 of 32 times at the 900y level. Fertility was
not correlated with numbers or types of bacteria
in this study. The 500y level of streptomycin
was recommended because of its inhibitory effect
against Vibrio fetus. E. W. Swanson

690. Southern dairy breeding project. C. F.
CoLuissoN. Am. Dairy Prod. Mfg. Rev,, 13, 9:
2-4. Sept., 1951.

In order to develop dairy cattle better able to
withstand high summer temperatures of the south-
ern states, Red Sindhi cattle from India have
been crossed with several popular dairy breeds.
The experiments have been conducted by the
Burcau of Dairy Industry, USDA. The results
obtained so far are encouraging and some of the
cross-breds have exceeded the production of their
dams. T. J. Claydon

HERD MANAGEMENT

H. A. HERMAN, SECTION EDITOR

691. The dairy stable ventilation problem. C.
N. TurNEr. Agricultural Eng., 32, 7: 377-8.
July, 1951.

There must be a continuous change of air in
the stable in order to provide optimum environ-
ment for dairy cows and maximum life of the
dairy structure. The most tangible impressions
for showing the need for better ventilation are
visible moisture ,on walls and ceiling, frost on
masonry walls and under the roof in hay lofts,
white mold and black rot on wood surfaces, rust
on underside of roofs and nails, loss of paint on
outside walls and loss of feed in the hay loft.

Major functions of a ventilating system are to
control the outgoing air and to control the in-
coming air. Too many fan manufacturers have
considered only control of outgoing air as being
of consequence. Fresh air with less moisture,
free of odors and cooler than stable air must be
supplied in proportion to animal weight. Drafts
must be avoided. Moisture given off by the cows
must be removed continuously to prevent de-
terioration of the building and spoilage of feed.
The temperature of the stable should be main-
tained between 45-60° F.

Recommendations for stable ventilatien should
be prepared which can be adopted by manu-
facturers of ventilating equipment, and dealers
should be trained to tailor their equipment to
each job. H. L. Mitten, Jr.

692. Portable milking machine. J. R. OReLIND.
U. S. Patent 2, 569,187. 3 claims. Sept. 25,
1951. Official Gaz. U. S. Pat. Office, 650, 4:
1129. 1951.
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A milking-machine timer which blows a whistle
when milking is complete is described.
R. Whitaker

693. Pulsator for milking machines. C. B.
Barser. U. S. Patent 2,570,749. 13 claims.
Oct. 9, 1951. Official Gaz. U. S. Pat. Office,
651, 2:. 522. 1951.

A device is described for causing, pulsations in
the vacuum line operating a milking machine.
R. Whitaker

ICE CREAM
C. D. DAHLE, SECTION EDITOR

694. Experiments with stabilization of fruit for
ice cream. C, Koerver, Borden Co., New York
City. Ice Cream Rev., 35, 2: 50, 52, 97-102.
Sept., 1951.

When the use of the continuous freezer was
established, the quality of strawberry ice cream
suffered because of the necessity of separating
the juice from the defrosted berries and then in-
jecting the drained berries into the ice cream.
Berries treated thus are mostly cellulose and seeds
with little or no flavor. Such ice cream is defi-
nitely lacking in eye appeal.

Addition of a suitable stabilizer to the fruit has
been suggested for preventing iciness in fruit ice
cream and improving the body of the fruit so
that it can be drained and injected into ice
cream without completely disintegrating. Suit-
able materials for stabilizers include colloidal
materials similar to some of the present ice
cream stabilizers. If stabilizers are used, the best
place to add them would be at the fruit packers
before the fruit is frozen. Actual gel formation
should be prevented in the use of a stabilizer
or the natural flavor of the fruit will be masked.
Any thickening action should not take place until
the sugar is completely dissolved and absorbed
by the fruit so the sugar concentration in the fruit
will not be less than 219%,.

Stabilization of fruit shows considerable promise
of overcoming some of the difficulties encountered
with the present methods of using frozen fruits
in ice cream. W. J. Caulfield

695. Effects of package design, use of treated
paper upon ice cream shrinkage. J. A. MEISER,
Jr., Mich. State College, East Lansing. Ice
Cream Rev., 35, 3: 52-54, 56, 58. Oct., 1951.

Weight losses in ice cream stored for periods
up to 12 wk. at cabinet temperatures, in different
types of ice cream cartons emphasize the import-
ance of using a properly designed moisture-
resistant carton for storage of ice ceram.

Cartons which proved most satisfactory in pre-
serving the natural flavor and appearance of ice
cream were constructed of heavy weight paper,
desigued with a minimum of surface area. The
lids as well as container bodies should be made
impervious to moisture by either a heavy coating
of paraffin or other moisture-proof coating.

W. J. Caulfield
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696. Consumer preference on flavors. R. J.
Ramsey, Ramsey Labs., Cleveland, O. Ice
Cream Rev., 35, 2: 120-122. Sept., 1951.

Type and amount of flavor used in ice cream
should be determined by the consumer and not
by selected small groups of individuals within a
given plant. Test markets generally have proved
more reliable for evaluating consumer preference
for any food product than basing an opinion
upon a selected taste panel acting for a brief
period of time.

Trends toward lower overrun ice cream and
use of higher solids mixes usually necessitates an
increase in amount of flavor employed. Since
corn sugar solids do not detract from flavor to
the same extent as do excessive amounts of solids-
not-fat, the amount of serum solids should be
limited to approximately 11% and the additional
solids desired be supplied by corn syrup.

Introduction of high-temperature continuous
methods of processing with little or no aging
time may result in more cooked flavor being ap-
parent in the finished ice cream. This would
work to the detriment of delicate flavors such as
vanilla.

Use of inferior quality dairy products in com-
pounding ice cream mixes has been a frequent
cause of off-flavored ice cream. Stale or oxidized
frozen cream and stale milk powder have been re-
sponsible for many of the off-flavors in ice cream
associated with the mix ingredients.

Mild delicate flavors generally are more ac-
ceptable than strong flavors. Over-flavoring is
a serious mistake made by some manufacturers.
Variegated ice cream is preferred by many con-
sumers over solid flavors because of the pleasant
flavor contrast between the vanilla ice cream and
the syrup used. Certain flavors will be accept-
able for only short periods of time. When con-
sumption of a particular flavor shows a rapid
decline, it is a wise policy to discontinue the
flavor rather than continue with its production.

W. J. Caulfield

697. Ice-cream disher. S. J. Porrawskr (as-
signor to J. Oster Mfg. Co.). U. S. Patent 2,568,-
300. 3 claims. Sept. 18, 1951. Official Gaz.
U. S. Pat. Office, 650, 3: 790. 1951.

A hemispherical bowl-shaped disher with a
wiper blade for discharging the portion of ice
cream from the bowl is described.

R. Whitaker
698. Ice-cream dispensing machine. E. NEeLson.
U. S. Patent 2,568,293. 5 claims. Sept. 18,
1951. Official Gaz. U. S. Pat. Office, 650, 3:
788. 1951.

Ice cream in a bulk container is forced, by
means of a piston, into a tube which conducts
the ice cream to a cutting device where cylindri-
cal-shaped individual portions of ice cream are
cut off as required. The ice cream container,
tube and butting device are located in a refrig-
crated chamber. R. Whitaker
699. Canvas insulated containers cut sluppmg
costs. Anonymous. Ice Cream Rev., 35,
100, 102. Oct., 1951.

ABSTRACTS OF LITERATURE

Canvas insulated containers have proved satis-
factory for shipping ice cream within a radius of
30-40 mi. by the Cresthaven Farm., Inc., St.
Paul, Minn. The bags are pre-cooled in the
hardening room for 2 hr. prior to use. Ice cream
has been maintained in perfect condition and the
cost has been much lower than that of dry ice.

W. J. Caulfield

700. Frozen confection and method of making

the same. . C. GBson. U. S. Patent 2,570,-
031. 7 claims. Oct. 2, 1951. Official Gaz.
U. S. Pat. Office, 651, 1: 228. 1951.

A frozen stick novelty having a waved center
layer of stabilized fruit puree, chocolate or other
non-dairy food material is described.

R. Whitaker

701. Ice cream and method of making the same.
H. T. SeanNuTH (assignor to Wilson & Co.,

Inc.). U. S. Patent 2,568,666. 5 claims. Sept.
18, 1951. Official Gaz. U. S. Pat. Office, 650,
3: 887. 1951.

Ice cream mix is stabilized with 0.01-19% of a
higher fatty alcohol having at least 12 carbon
atoms in the molecule. R. Whitaker

702. Regulating air-charging means for ice
cream freezers. T. Giusti and R. B. Grustn.

U. S. Patent 2,569,235. 3 claims. Sept. 25,
1951. Official Gaz. U. S Pat. Office, 650, 4:
1142, 1951.

A batch ice cream freezer is so constructed that
the freezing chamber is placed under constant air
pressure, providing any desired overrun when a
controlled quantity of mix is introduced.

R. Whitaker

MILK AND CREAM
P. H. TRACY, SECTION EDITOR

703. Tank truck pick-up of milk in Connecticut.
A. C. Fisuer, Bryant and Chapman Co., Hart-
ford, Conn. Milk Dealer, 40, 12: 49-50, 53-55.
Sept., 1951.

This system first was installed in April, 1948,
and at present the truck makes a daily run of
approximately 200 mi. collecting 350 cans of milk
from 16 producers. One other tank run is op-
erated close to Hartford, picking up milk from
3 certified farms and taking it to a special certi-
fied milk bottling plant located at one of the
farms. Another large-volume tank truck run in
eastern New York and western Connecticut, is
being established to haul approximately 300 cans
daily. The company bought the first 7 or 8
tanks that were installed on the farms but now
the farms are buying their own tanks. On a
farm producing 15 cans of milk daily this means
an investment of something over $2,000. The
milk is cooled immediately to 38° F. in these
tanks and maintained at that temperature until
collected by the tank trucks. The advantages of
the system are: (a) Elimination of milk cans;
(b) quick and permanent cooling on the farm;
(c) probably reduced hauling rates; (d) elimina-
tion of disagreements between dealers and pro-
ducers brought about by differences of fat con-
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tent and daily weight of milk delivered; (e)
elimination of farm labor; (f) elimination of
plant labor; and (g) flexibility in diverting milk
from one plant to another. C. J. Babcock

704. Tank truck collection of milk from farms.
R. L. Perry. Agricultural Eng., 32, 9: 478-480.
Sept., 1951.

The systems of tank truck collection of milk
from farms make use of cold-wall type farm
milk tanks or aerators and insulated tanks. The
tank truck is the usual type equipped with an ice
cooled, insulated compartment for sample bottles
and a dust-tight compartment for a sanitary pump
and hose.

Advantages of the system for patrons include
simpler milk house routine, lower transportation
costs where volume is large, elimination of losses
through milk house spillage and milk sticking to
cans and the opportunity to check volume and
fat test daily. For the processor, advantages in-
clude better quality milk through the elimination
of contamination from imperfect cans, lower
plant handling costs and elimination of can main-
tenance. Driver labor is reduced.
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Tank truck collection requires greater responsi-
bility on the‘part of the driver and appropriate
sanitary procedures by producers. Good all-
weather roads are necessary.

Tank truck collection is more economical than
can collection for dairies averaging over 300
gal./day. H. L. Mitten, Jr.

705. Container. R. E. J. NorbQuisT (assignor
to American Can Co.). U. S. Patent 2,570,266.
3 claims. Oct. 9, 1951. Official Gaz. U. S.
Pat. Office, 651, 2: 392. 1951.

The paper milk bottle manufactured by Ameri-
can Can Co. is improved by having the closure
mounted in a paper flap hinged along a diagonal
on the container top. The flap provides sanitary
protection for container top. R. Whitaker

706. Home pasteurizer with removable inner
receptacle and sealing means therefor. S. L.
STRUVE and NeLson O. Wercu. U. S. Patent
2,569,958. 2 claims. Oct. 2, 1951. Official
Gaz. U. S. Pat. Office, 651, 1: 209. 1951.

A design for a small volume jacket-type pas-
teurizer is presented. R. Whitaker
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Butter quality, research on, AG3
Butter samples, preparation for analysis, AG4

CALF feeding nipple, coupling for, A24
Calf weaner, A24, A81
Canned milk, fresh, A89, A100
Can washer,
proper operation of, A40
rotary, A81
Cans, cream, pressure release device for, AG4
Carotene
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maintenance program for, A97
operation and care of, A97
time and motion study on cleaning of, A84
Dairy plant,
cleaning equipment for, A41
cleaning procedure for, A41
Supplee-Willis-Jones, A89
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extraction of, from milk, A80
in dairy products, A22
Defrosting, methods of, A53
Deodorizing equipment, for fluid dairy prod-
ucts, A36
Detergents, butterfat test using, A21, A34
Diacetyl, formation in starter cultures, A95,
A104
Dihydrostreptomycin sulfate, treatment of se-
men with, A106
Dispensers, for bulk milk, A97
Dwarfism, in beef cattle, A15

ELECTRICAL CURRENT, Jow voltage,
dangers of, A7
Engincering unit operations review, A37
Enzymic systems, chain reactions induced by,
A52
Equipment,
deodorizing, A36
maintenance records for, A37
time and motion study on cleaning of, A84
Escherichia coli, quaternary induced varia-
tions in, A95
Evaporation process, low temperature, AG9
Evaporator,
continuous, A87
falling film, A106
low temperature,
continuous, A106
for juice concentrates, A45
Extrusion nozzle, for ice cream syrup and
purees, A16

FARM INSPECTION, selective method of,
A27
Fat, analysis of, A21



Al24

Fat determination, in milk or cream, detergent
method for, A58
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bulk, consumer acceptance of, A54
buttermilk used in, A24
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code dating of containers for, A74
color of, importance of, A16
consumer clinic for, A47
concentrated fruit essences for, A25
corn syrup solids in, A73, A82
dispenser for, A26, A82
emulsifiers for, A24
factors affecting consumer buying of, A25
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problems in, AGO
quality of Ohio’s, A99
fruit purees in, extrusion apparatus for, A16
hardening equipment for, A74
overrun in, AGl
importance of, A54
production of, A54
production problems, AG1
regulations suggested in Germany for, A16
rural delivery of, A99
sales in factories of, A100
sales on retail milk routes, A100
sanitation control for, A76
shrinkage of, A46
package and, A107
soft, A25
dispenser for, A89
stabilization of fruit for, A107
stabilizer for, A73
sweetening agents for, A98
texture control of, A98
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Ice cream carton,
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importance of, A54
marking of, A47, AG1, A82
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in Scandinavia, A99
Ice cream flavors, consumer preference of, A108
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batch, air-charging of, A108
continuous, A23, A35
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Ice cream mix ingredients,
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efficient handling of, A98
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chocolate dipping tank for, A25
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Ice cream sales, in super markets, A99
Ice cream scoop, A39
Ice cream softening apparatus, A99
Ice cream stabilizer, AGO, A108
Infra-red radiations, for pasteurizing milk, A6
Instruments, control, test units for checking,
A87
Iodine compounds, for stock feeding, stability
of, A72
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A47

KETOSIS, treatment of, A77

L ABOR, inefficient use of, A97
Laboratory control, of milk, A90
Lactate, coliform fermentation of, A104
Lactic acid,
aqueous solutions,
density of, AG6
viscosity of, AGG
chromatographic determination of, AG9
estimation of, in silage, A88
Lactic acid bacteria,
effect of growth factors on, A79
response to glycine of, A79
Lactic cultures,
diacetyl formation in, A95, A104
effect of antibiotics on, A20
effect of quaternaries on, A20
influence of sulfamethazine on, A44
resazurin activity test for, A3
simple media for carrying, A44
Lactobacilli, of Gruyere cheese, effect of peni-
cillin on, A79
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tion of, A3
Lactobacillus bulgaricus factor,
chemical nature of, A21
synthesis of, A21
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growth factors for, A52
inhibition of, by detergents, A52
Lactoglobulin, beta,
crystalline component of, A21
denaturation of, effect of pH on, A80
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Lactoglobulin, immune, A13
Lactose,
determination in dry products, A80
from acid whey, AG5
from sweet whey, AG5
in biological materials, determination of,
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in dairy products, crystallization of, A95
manufacture of, ion exchanger in, AG5
precursors in synthesis of, A9

Lactose-fermenting yeasts, vitamin content of,
A4

Legislation, for milk and ice cream, A16

Linolenic acid, hydrogenation of, in rumen,
A59

Lipase, in making blue cheese, A78

Livestock feed, urea present in, A106

M ACHINE, for stamping ice cream cartons,
A47, AG1, A82

Mammary gland tissue,
acetate metabolism of, A9
effect of insulin on fat synthesis by, A90
lactose synthesis by, A9
pyruvate metabolism by, A90

Margarine, Canadian, vitamin A content of,
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Mastitis,
ante- and post-mortem findings in, A30
bacteriology of, A77
epizootiology of, A77
relation of sanitation to, A12
Mastitis streptococci, hyaluronidase produc-
tion by, A43
Materials handling, pallet system for, A59
Meat substitute, from milk solids, A85
Media,
for plating milk, A79
new, for standard plate count, A66
Medium, agar, synthetic, A79
Metals, prevention of corrosion of, A7
Meter, for milk, on milking machine, A98
Methionine, as protein supplement, A62
Methionine sulfone, pr, influence on utiliza-
tion of p-methionine, A3
Methods of analysis, AOAC, changes in, A52
Microorganisms, control of population of, A41
Milk,
abnormal flavors in, A55
acidity test for, AG5
antibiotics in, A3
ash determination of, AG5
bacteria counts of,
effect of penicillin on, A79
new mezdia for, A79
bottled, quality of, A74
bulk, dispenser for, A26, A97, A100
calcium caseinate and phosphate relation-
ships in, A80
canned, fresh, A89, A100
casein of, action of rennet on, A104
chocolate, A55
colostrum, composition of, A87
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salts, A103
consumer practice in use of, A55
condensed, protein stabilization with Ca
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creaming of, A76
crystalline albumin from, A5
DDT extraction from, A80
delivery costs, A55, A71
distribution by vending machines, A39
dried,
grade A, AGS
method for flavor evaluation of, A95
preservation of, A32
pyrogenic substances in, A32
reconstituting apparatus for, A94
stabilization of, AG5
elephant, analysis of, A22
evaporated,
acidity test for, A65
ash determination of, AG5
stabilization of, AG5
evaporation apparatus for, A106
expanding cream volume of, A61
farm cooler for, A23
farm cooler and can filler for, A14
for infants, A83
homogenized, A83
raw vs. pasteurized, A84
T.B.-free, A83
vitamin D-fortified, A83
fresh canned, A89, A100
frozen concentrated, A85
goats’, loss of ascorbic acid in, A22
grade A, dried, AGS
heated, nutritive value of, AG2
heat treated, compounds formed in, A52
homogenized, A47
irradiation apparatus for, A81
irradiation of, A82
low fat, curd tension of, A26
measuring and sampling apparatus for, A15
metallic-oily flavor of, A16
metering device for, A98
mother’s, vitamin content of, A34
oxidized flavor in, A55
thiobarbituric acid test for, A104
pasteurized,
by infra-red radiation, AG
coliform in, AG8
sheep and goats’ milk, cheese from, A2
preheating time for, effect on phosphatase,
A96
price war on, A37
pricing problems for, A97
psychrophilic bacteria from, A20
pumping of, A35, A36
pyrogenic substances in, A32
quality control, plate count and, AG7
quality of, oxygen injection and, A75 .
quality test for, A44
rationalized distribution of, proposal for,
A56

raw, thermoduric bacteria in, A8G
reconstituted, A32

refining of, method of, A51
regression, composition of, A87
sales in factories, A97

sales in paper cartons, A74
sampling apparatus for, AG
secretion of, A83

skim,
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modification of, A94
vitamin fortification of, A94
sterilized,
processing of, A89
production of, A89
spore-forming thermophiles in, A8G
test for, A89
superheated condensed, effect on cream vol-
ume of fluid milk, AG1
sweetened condensed, manufacture of, A95
tanker pick-up of, A39, A75, A108, A109
vitamin D fortification of, A83
watered, serum test in detection of, A69
whey product from, AGG
yogurt, manufacture of, A57
Milk bottle,
British standard, A74
handle for carrying, A100
holder for, AG2
paper, A109
closure opening machine for, A106
cream separator and pouring spout for,
AS5

pouring spout for, AG2
pouring spout for, ASS
sterility tests on, A8G
Milk cans,
determining cleanliness of, A27
sanitizing in mechanical washer, AG2
sealing closure for, A98
Milk can cart, A9
Milk can covers, straightening device for, A106
Milk can holder, A46
Milk can hoist, A88
Milk case, aluminum, A17
Milk caszs, A16
Milk concentrates, for infant feeding, A84
Milk condenseries, price relationships for, A50
Milk constituents, effect of ion exchange resins

on,
Milk cooler, A75
mobile, A81
Milk cooling,
brine system for, A87
chilled water for, A87
direct expansion ammonia system for, A87
Milk dryer, new spray type, for Sweden, A14
Milk-ejection, process of, A26
Milk fat synthesis, lactate utilization for, A10
Milk filter, A54
Milk flavors, A26
Milk grading, resazurin test in, A78
Milk inspection, municipal, court decisions on,
A90

9\
Milk lipase, A96
Milk markets,
eastern, problems presented by, A40
restrictions removed in, A70
Milk oil, method of preparation of, A33
Ml;‘l\k ordinances, restrictive, court decisions on,
59
Milk pasteurizer, home, A109
Milk plant, municipal, A37
Milk plant sanitation, A47
Milk plants, (also see “dairy plants”)
accounting guide for, A8
bookkeeping machines for, A23
cleaning equipment for, A47
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incentives for increasing sales of, A8
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VITAMINS and AMINO ACIDS

Bacto dehydrated media containing all the necessary nutriments and
growth factors for the microbiological assay of vitamins and amino
acids are now available from Difco. These basal media require only
the addition of graduated amounts of the substance under assay to
obtain linear growth of the test organism for construction of the
standard curve. The vitamin or amino acid content of the material
under assay is determined by adding appropriate concentrations of
the test substance to the basal medium and comparing the growth
response obtained with the standard.
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BACTO-NIACIN ASSAY MEDIUM BACTO-THIAMIN ASSAY MEDIUM
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The method employed in carrying stock cultures of the test organisms
and preparing the inoculum for microbiological assay is important.
The following media have been developed especially for carrying
stock cultures and for preparation of the inoculum.

BACTO-MICRO ASSAY CULTURE AGAR BACTO-MICRO INOCULUM BROTH
BACTO-NEUROSPORA CULTURE AGAR

® ® ®

BACTO-VITAMIN FREE CASAMINO AcIDS, dehydrated, is an acid hy-
drolysate of vitamin free casein prepared especially for laboratories
investigating microbiological assay of vitamins.

Descriptive literature is available upon request.
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