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Handl-Squams-3 cues fie 
easily in space needed for 
2 cases of round bottles. 
Available in all standard 
sizes and finishes, plain o r  
with Applied Color Letter- 
ing. 

It's %&LS ..... ........ *.... ..... Milk bottles 

Squam and Round Two Quart- 
used successfully for many years 
in certain markets. Consumers 
like their convenience. 

Dairy Products Jars-ideal for 
cottage cheese and sour cream. 
Round o r  Handi-Square shapes. 
Available plain, private lettered 
o r  with ACL. 

for down-to-earth economy 
and sky-high quality! 

Our concern for Duraglas bottle quality as- 
sures dairies of a truly low-cost milk container. 
Duraglas bottles are made to maximum strength 
for highest trippage. They resist impact, heat, 
cold, and caustic washing solutions. 

Dairies benefit fiuther from the latest advances 
in packaging, developed through continuing 
research at the Duraglas Center. 

There you have it-complete service, top qual- 
ity, and the down-to-earth economy of return- 
able Duraglas bottles. From half-pints to gallon 
jugs, i t  pays dairies to let Owm-Illinois supply all 
their container needs. 

-4as I .... - .... ,.. VLN..O.v. @'Dairy Containers 
OWENS-ILLINOIS GLASS COMPANY 
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Rck the one thatk Mde fbr the job - ! 
Wyandotte makes the complete line 

The right approach to any bottle-washing 
problem you may have is to choose the wash- 
ing compound that's made especially to meet 
that particular kind of problem. 

If extremely difficult water conditions pre- 
vail in your locality, you'll want to consider 
using Wyandotte C. C. S. Alkali. This readily 
soluble, powdered alkali is balanced to stabil- 
ize the mineral content in water of unusual 
hardness. It produces clear, sparkling bottles 
and helps keep the machine clean and free from 
troublesome scale. 

Other bottle-washing products in the com- 
plete Wyandotte line include Wyandotte 

Seneca Flakes*, Chippewa Flakes* and 721 
Special*. These are designed for use in water 
of specific kinds and degrees of hardness. 
Wyandotte also makes B. W .  C., an excellent 
bottle water conditioner, and Steri-Chlor*, 
the safe, effective chlorine germicide for use 
after washing. 

Your Wyandotte Representative will be glad 
to furnish all the facts on any of these special- 
ized compounds. Why not get in touch with 
him today? SRW.  L.. 8. pat. nu. 
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IN THE FIRST HALF OF 

1H4F EVER BEFORE 

MANY MILLIONS OF MILK- 
INGS on many kinds of cows over 
a period of many years would seem 
to  be about the best guarantee 
that a milking machine can have. 

New machines and new models 
have come and gone . . . because 
they couldn't do in the barn what 
they promised in the catalogue. 

MANY MILLIONS OF MILK- 
INGS have so well satisfied so 
many farmers that the Surge is The Machine with the the machine they want that during - -- - 
the first six months of 1949 more ~ ~ ; l ~ - ; ~  TUG PULL 
thousands of them than ever before* - - - - 
k v e  switched to a Surge! 'More than in any previo~~s six months. 

SYRACUSE. HOUSTON . EL MONTE (Calif.) KANSAS CITY TORONTO. ATLANTA. SEATTLE. MINNEAPOLIS 

Your advertisement is  being read in every State and in 45 Foreign Countries 
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For complete information about Spencer Optical Instruments, 
write Dept. V28. 

American Optical Company 
Scientific Instrument Division 

Buffalo 15. New York 
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. . .  To some, it means Private Secretary the gal who remembers 
details the boss forgets. But, to the ice-cream trade, it means 
Point-of-Sale . . .  Pretty Significant when it comes to proving 
Michael's Mixevan the .....\)" *.......* **% ..... -0% .... -.,...r..n-......-..~. 
Perfect Solution for f 7 
increasing vanilla sales. % America's Flavorite l 

: f 

i I 

Other Michael's Vanilla Products 
M I C HAE L'S .\ 

f 
for Special Uses: t MIXEVAN t 

'.a Good for What Ails Sales ' 
TRUE VANILLA SUGAR for custom- .f 
made ice-cream. : :s * i 
TWIJCT for popular-priced ice-cream. [ DAVl D MICHAEL COO \ 

I N C O R P O R A T E D  
TITAN for use in novelties. 

Half-a-century in  thejEavoringjield 
< 
i 3743-63 D St., Philadelphia 24, Pa. % 

1- t./* ..... .....'\. ........................ ..- ............... ..-.."..+ 
Your advertisement is being read in every State and in 45 Foreign Countrtes 
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for the 

shorter workday 

T HE line between operating cost 
and selling price is growing finer 

these days.. . and as never before, 
every operation must be closely 
scanned to help gain most efficient 
use of each man-hour, each drop of 
milk. Superplate Shortime Pasteuri- 
zation is one proved way to help you 
get more work done in a normal 
workday-and make worthwhile 

savings in milk, steam, water and 
refrigeration. 

With a Superplate Shortime Pas- 
teurizer in your plant, one man can 
handle and correlate pasteurizing 
and filling operations. Centralized 
pasteurizing and filling control frees 
men for more productive work-pro- 
motes a more efficient use of time, 
space and man-hours. 

Some of the important aspects CHERRY-BLJRRCU CORPORATION 
of the Superplate Shortime Pas- C.n.rol sol.. ..d f.ru)~r. OIIIC.: 

teurizer and the principle of 417 W. Randolph stmt.  C L I C . ~  6. 111 
M*k end Food Plonl Equ1pm.n) ond Svppllr 

operation thereof are covered SAOO~ICS. VI.IIOWU. IIIWCYII. OIIKIS ON D8IRIWIO.S 

by U.S. Patents and various 
I 7  VOUI IIWICI IU 16 C l l l l l  

patents in other countries. Z k m & z & & a e w  

Your advertisement is  being read in every State and in 45 Foreign Countries 
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I ts sharp accuracy means dependable results 

- K I MBLE DA I R)/ GLASSW4 RE 
In all your laboratory operations, in routine 
tests or research, the unvarying accuracy of 
Kirnble Glassware proves important for pre- 
cise, dependable results. 

This glassware is fashioned from tough, 
uniform glass, retempered to insure maxi- 
mum strength. It is accurately calibrated, 
checked, and all scales and numerals filled 

with deep-color, fused-in glass that make 
them easy to read and resistant to wear. 

I I 7 

Kimble Dairy Glassware meets or sur- 
passes every Federal and State requirement. 
Its accuracy and long life make it an econ- 
omy. Get it at any leading dairy supply 
house in the U. S. or Canada. 

KIMBLE GLASS TOLEDO 1. OHIO 
Division of' Owens-Illinois Glass Company 4 

Your advertlsement is being read In every State and in 45 Foreign Countries 
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Only the CP Multi-Flo Homogenizer gives you Single 
Service Valve efficiency . . . assuring uniform, daily 
results . . . providing substantial savings through 
lower pressures. 

Other features which contribute to CP Multi-Flo 
Homogenizer's years-ahead design, construction 
and performance include (1) Distinctive head con- 
struction, with removable block and cylinders, that 
saves wash-up time and aids maximum sanitation, 
(2) Compact design that requires minimum floor 
space, permitting maximum latitude in  setting up 
for most convenient operation, (3) Al l  surfaces 
pitched for proper draining. 

Check results on milk or mix . . . check pressures 
. . . check clean-up time . . . and you'll see why so 
many of the nation's leading dairies, mix plants and 
ice cream plants rate the CP Multi-Flo Homogenizer 
years ahead in design, construction and. perform- 
ance features that improve their product and save 
money. A l l  this . . . plus prompt delivery. 

O.n.ral and Expon Offins: 1243 W. Washington Bird., Chicago 7, Iltinolr 
AM.nto. M-lon Bulol. chic-. Dd9.1 . k r r .  Houltnn . Konsa. Oh. Mo. .Lo. bns.1". 

Wn...010. . N..hrlh . H.r I d  . Omoh. . .Laloa.lphio . Portl.4. O.. . St loul*. 
-00 td. at* . rm.r~,ro . -I. . rol.do. oho0 . w&e4 80. 

C R f l M f R l  PAC1161 M f t  (0. Of CANADA, LID. W E  CREAM€RV PACKAGE MSG. COMPAWY, In 
W King It.. Well. Toronto 1. Ontorlo Arew House, CI.rl.nr.ll Geeen. London, Eldmnd 

Your advertisement is  being read in every State and in 45 Foreign Countries 
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ABSTRACTS OF PAPERS PRESENTED AT THE FORTY-FOURTH 
ANNUAL MEETING 

MANUFACTURING SECTION 

M1 Body of Cultured Cream. E. S. GUTHRIE, NDGA anti-oxidant was effective both in pre- 
Cornell University. venting the oxidized flavors in cream, and in the 

pasteurization temperatures near 1650 F., with stabilization of fat and the fat-soluble vitamins 

a holding period of 30 min., gave the smoothest, during for 247+30 NDGA 
driest, and most viscous body in the final product. caused an apparent increase in the tocO~herol 

Homogenization pressures of approximately 3,000 'Ontent from a ~ ~ r o x i m a t e l ~  2,0°0 y (winter fat)  

Ib. to the in.' resulted in the smoothest, driest and to 39200 y per loo g. Of fat, suggesting a possibil- 

most viscous body when homogenized in a single ity that the anti-oxidant activity centered in the 
stage. Rehomogenizing at pasteurization temper- fat phase the cream was largely for 
atures, or a few degrees below, increased the its stabilization. In contrast to this, the oxidized 

ness, dryness and viscosity of the body. A toml flavors were promoted in the control cream after 

of 5,000 or 6,000 lb, pressure to the in.2 in both 10 d., and the fat became unstable after 20 d. at 

stages apparently was the limit. ~b~~~ those 0 to l o  C., following storage for 15 d. at sub-zero 

pressures the cultured cream was grainy and temperatures. 

showed some whey. 
The use of rennet made a firmer and more  is- M3 The Between The Degree of Sol- 

cous body than when rennet was not employed. idification of Fat in Cream and Its Chum- 

lts adaptability is limited by regulations of ing Time. J. R. BRUNNER, Michigan State 

boards of health. College, AND E. L. JACK, University of Cali- 
fornia. 

M2 The Anti-oxidant Properties of Nordihydro- 
guaiaretic Acid in Cream. V. N. KRUKOV- 
SKY, D. A. THEOKAS, AND F. A. WHITING, 
Cornell University. 

Storage tests on frozen cream and butter indi- 
cated that apparently the activity of an as yet 
unknown plasma factor was responsible for the 
sensitization of fat to deterioration which, in the 
presence of ascorbic acid, manifests itself by the 
development of metallic-to-fishy flavors and 
losses in content of vitamins A and E in the fat. 
Experiments were performed, therefore, to learn 
whether the addition of the fat-soluble anti-oxi- 
dant nordihydroguaiaretic acid (NDGA) , to 

The degree of solidification of the fat in cream 
at the time of churning is measured by a thermal 
method (J.D.S., 26: 169. 1943). Experimental 
results seem to indicate that the .portion of fat 
solidified in creams that chum in 40 to 45 min. 
range from 20 to 35% in creams cooled from the 
temperature of pasteurization to the churning 
temperature and from 55 to 65% for creams held 
cold and then warmed to the churning tempera- 
ture. In general the fat losses in the buttermilk 
were greater when the first cooling procedure was 
used, whereas the employment of the second cool- 
ing procedure resulted in the production of butter 
with a tendency toward crumbly body defect. 

cream would result in the stabilkation of fat 
against the foregoing type of deterioration, under M4 The Drying of Added 
the environmental conditions which render fat A 'pray Dried Mi'k. F. C. OLsoN> 
unstable in a comparatively short time. NDGA G' W. GRuBER~ R' KOZLIK, AND K. BRowN~ 

was added at the rate of 0.005% of the bulk fat Maple Island Farm$ Inc' Minn. 

to milk prior to pasteurization at 82.2O C. for 30 Vitamin A ester concentrate was added to milk 
min. and separation. The stability of fat was de- before drying in concentrations of 750 to 20,000 
termined in cream held up to 30 d. at 0 to l o  C. U.S.P. units/g. of dry powder. Vitamin A was 
following its storage for 15 to 247 d. at sub-zero determined by the glyceryl dichlorhydrin method 
temperatures, using the re-emulsification test. on the condensed milk and dry powder. When 

695 
Copyright, 1949, by the AMERICAN DAIRY SCIENCE AssocrATlon. 



696 PAPERS PRESENTED AT THE 

an emulsifier is added to the vitamin A oil so as 
to mix the vitamin A thoroughly, there is no loss 
of Vitamin A in drying. 

M5 The Effect of Variations in Acidity on the 
Keeping Quality of Dried Milk. G. R.  
GREENBANK AND P. A. WRIGHT, Bureau of 
Dairy Industry, USDA. 

Theoretically the natural antioxidants in milk 
may be regenerated by the addition of a proton 
after they have become inactive or reduced in 
activity. The protons may be supplied by acids. 
Lactic acid was used in these experiments and 
was added to the raw milk before processing. 
The control sample was processed in the same 
manner, but the milk was not acidified. The 
maximum p H  that will increase the keeping qual- 
ity of the dried milk is being studied. The de- 
crease in p H  necessary to promote better keeping 
quality is not detectable by the average person. 
The acidified samples had better keeping quality. 

Evacuation of container and release of vacuum 
with nitrogen, evacuation and release with CO,, 
canned samples held under high pressure of CO,, 
pressure being released before closing the cans 
and cans held under pressure of CO, and then 
evacuated and the vacuum released with nitrogen 
have been compared. Those samples packed by 
the third method had much better keeping quai- 
ity than the others. This may be the result of 
the action of CO, as an acid or the decrease of 
partial pressure of oxygen in the fat. The exact 
cause is being studied. 

M6 A Method of Measuring Ice Crystal and 
Air Cell Size of Ice Cream by Microscopical 
Examination. L. F. BLANTON AND W. S. 
ARBUCKLE, North Carolina State College. 

A rapid, accurate method for measuring ice 
crystal and air cell size of ice cream has been de- 
veloped. The method involves the embedding of 
thin sections of ice cream in an oil with a refrac- 
tive index of 1.420 and examining microscopi- 
cally at - 15" F. at a magnification of 100 times. 
The microscopic field is projected on a ground 
glass screen and measurements of the length and 
width of air cells and ice crystals are taken with 
a millimeter scale and converted to microns. 
Statistical analysis has been made on the data 
taken from a number of similar mixes frozen on 
three different freezers and an experimental de- 
sign for measurement studies is proposed. 

M7 The Use of Whey in Sherbets.l F. E. POT- 
TER AND D. H. WILLIAMS, Bureau of Dairy 
Industry, USDA. 

Swiss, Cheddar and cottage cheese whey, as 
well as sweetened and plain condensed Swiss or 

Cheddar whey, and dehydrated whey were used 
in sherbets. Sherbets from concentrated wheys 
were made to contain 5 per cent whey solids, and 
the addition of sugar, stabilizer and flavor pro- 
duced a sherbet containing 4.25 per cent whey 
solids. 

The sherbets could be frozen to any desired 
overrun on the continuous freezer, but with the 
batch freezer overruns greater than 70 per cent 
were obtained before the sherbet was frozen prop- 
erly. Removal of a major fraction of the protein 
through heat coagulation did not materially alter 
whipping properties. Addition of more than 
0.6% fat to the whey sherbet formula reduced 
the overrun to less than 50% when frozen on the 
batch freezer. The homogenization of whey 
sherbets containing fat increased the overrun. 

Sherbets from cottage cheese whey had an ac- 
ceptable titratable acidity of 0.35% but sherbets 
from low acid whey had approximately the same 
titratable acidity as milk sherbets and therefore 
required the addition of citric acid. 

Sherbets of 1 or 2 per cent butterfat and 5 per 
cent whey solids could not be distinguished con- 
sistently from ice cream mix sherbets when whey 
of a good quality was used. The whey sherbet., 
were more refreshing than the sherbets from ice 
cream mix. 

M8 The Effect of Some Emulsifying Agents on 
the Physical-Chemical Properties of Ice 
Cream. J. J. SHEURING, University of 
Georgia, Athens, H. P Y E N ~ O N  AND P. H. 
TRACY, University of Illinois. 

A standard mix was prepared, frozen in a 40- 
quart batch freezer, packaged in pint paper car- 
tons and stored at - 15 and 5O F. One set of 
samples was heat-shocked by placing them at 
40° F. for 0.5-hr. periods weekly for 4 weeks 
and then returning to the storage cabinet each 
time. Sorbitan monostearate, glycerol mono- 
stearate and a mannitol ester of stearin were 
studied with and without the use of gelatin as a 
stabilizer. 

I n  the amounts used in ice cream, the emulsi- 
fying agents were not detected by modified Bab- 
cock procedures but were detected in most cases 
by ether extraction methods. They have no pre- 
servative action, produce no marked differences 
in pH, acidity and viscosity in ice cream mixes 
when used alone or in combination with gelatin. 
Heat-shocking of samples containing emulsifying 
agents and storing at elevated temperatures (5O 
F.) reduced body and texture scores to about the 
same degree. The emulsifying agents did not 
offer any protection against heat-shocking. 

'This work was done with funds from the 
Agricultural Research and Marketing Act of 1946. 
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M9 Some Factors Influencing Shrinkage in Ice HANCKEL, Missouri Agricultural Experiment 
Cream. J. J. SHEWRIND, University of Station, Columbia. 
Georgia. Dehydrated spray process whey solids may be 

This study was undertaken to investigate the used in different flavored ice creams and sherbets 
effect of air cell size, ice crystal structure, protein without altering the processing, freezing or hard- 
destabilization, external and internal pressures, ening procedure commonly applied in commer- 
temperatures of storage and ice cream porosity cial ice cream plants. As much as 90% of the 
upon shrinkage. Although the study is not com- serum solids may consist of dehydrated spray 
plete, the following information has been ob- process whey solids in the manufacture of ice 
tained: ( a )  ice cream shrinkage is not due to creams and sherbets possessing a desirable flavor, 
decrease in air cell size due to lowering tempera- body, texture and melt-down. Ninety per cent of 
tures, (b )  porous ice cream does not shrink as serum solids in chocolate and strawberry ice 
much as a non-porous product, ( c )  shrinkage creams also may consist of whey solids. Pine- 
probably is caused by collapse of air cells due to apple, orange and raspberry sherbets containing 
changes in external pressure and (d)  the internal as much as 90% whey solids were very desirable 
pressure of ice cream does not change noticeably in every respect. 
during the hardening process. The stability of flavored ice cream increases up 

to the point where 70% of the serum solids con- 
MI0  The Manufacture of ''Cultured" Ice sisted of whey solids from spray process whey 

Cream. W. H. E. REID, J. H. GHOLSON, powder; 90% whey solids, tends to reduce sta- 
C. B. AGEE, AND R. M. HANCKEL, Missouri bility again. 
Agricultural Experiment Station, Columbia. 

MI2  The Relative Sweetness of Certain Corn 
Variable amounts of dehydrated culture do not sweeteners in ice cream. L. D, H ~ ~ ~ ~ ~ ,  

present special problems in calculating, process- ~ ~ ~ i ~ ~ ~ l  ~~i~ ~~~~~~~h ~ ~ b ~ ~ ~ ~ ~ ~ i ~ ~  
ing, freezing of the mix or hardening of the ice 
cream. The distinctive cultured flavor becomes Differences in the sweetness of the corn sweet- 

more pronounced with increased amounts of the eners used with sucrose in ice cream are recorded 
dehydrated culture. With increased increments a taste pane' with the sweetness in 
of the dehydrated culture, the body becomes descending order as follows: Cerelose, Sweetose, 

more smooth and mellow, the texture becomes Hi-De and Frodex. Conditions which promote 

proportionally closer and the to melt- a high sweetness index of the corn sweeteners in 

ing greater. Three per cent of culture seems to ice cream are low Percentage of corn sweetener, 

be most desirable to the majority of the con- high ratio of sucrose to corn sweetener and high 

sumers, 5% resulting in a slight powdery feel in total sweetness. Selection of the panel, presen- 
the mouth and a cultured flavor which may be .tation to the panel of samples for comparison and 
too pronounced for some consumers. The result- of pane' data are discussed. 

ant ice cream shows slight excessive stability and suitable for use by ice cream manufacturers are 

has a tendency to be brittle. As the percentage given which show the amount of corn sweetener 

of butterfat is increased, the cultured flavor tends required rep1ace 15, 20 and 25% of the sweet- 

to be submerged. ness of ice cream having a total sweetness, as 

- ~ - h ~  general when increasing the amount Sucrose equivalent, of 15, 15.5, 16, 16.5 and 17%. 

of dehydrated culture in vanilla ice cream, was 
an increase in the stability of the ice cream with M13 The Sizes of the Colloidal Protein Parti- 

increased increments of dehydrated culture. By 
'Ies of Skim Mi'k. T. F. Foao AND G. A. 

replacing one-third of the sucrose with dextrose RAnfsDELL, Bureau of Dairy Industry, lJSDA. 

thk ice cream has a smoother and more desirable 
melt-down. When the total solids are increased 
by increasing the serum solids and using 3% de- 
hydrated culture as serum solids the stability de- 
creases. If the total solids are increased by using 
a higher butterfat content and 3% dehydrated 
culture as serum solids, the stability of the ice 
cream increases. 

M I 1  Utilization of Dehydrated Whey Solids in 
Ice Creams and Sherbets. J. H. GHOLSON, 
W. H. E. REID, R. J. BASNETT, AND R. M. 

Sedimentation analyses of skim milk, made by 
using the laboratory centrifuge and the McBain 
air-driven ultracentrifuge, show that there are a 
limited number of different sizes of colloidal or 
acid-precipitable protein particles in skim milk. 
These sizes are definite, occur in two separate 
size ranges, and in each range the specific sizes 
are multiples of a unit. The particles are highly 
solvated, and the data indicate that all are spheri- 
cal in shape. Although the specific sizes are defi- 
nite, the distribution of sizes varies widely be- 
tween milk samples, and is altered readily by 
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treatment. The particlks in the two size ranges 
appear to represent two separate chemical enti- 
ties, differing principally in phosphorus content. 
The diameter of the unit particle of the compon- 
ent present in the largest amount is about 640 A. 
The gram particle weight of this solvated unit is 
about 94 million. The apparent molecular weight 
of the dry protein frame work is 33 million. The 
dominant particle in normal skim milk is com- 
posed of 16 of these units. 

Calcium and casein nitrogen are removed to- 
gether at the same rate as the colloids are re- 
moved from skim milk by centrifuging. This 
observation, combined with analyses of the sepa- 
rated colloids previously reported, leads to the 
conclusion that casein exists in milk as a calcium 
caseinate-calcium phosphate complex. If there 
is any concomitant free colloidal calcium phos- 
phate, it is present in very small amount. 

MI4 Determination of Reducing Groups in 
Proteins and in Milk with 0-iodosobenzoate. 
B. LARSON AND R. JENNESS, Minnesota Agri- 
cultural Experiment Station. 

A modification of Hellerman's (J. Am. Chem. 
Soc. 63: 2551. 1941) iodosobenzoate titration 
method for sulfhydryl groups in proteins has been 
developed. 0-iodosobenzoate is added to a solu- 
tion of the sample and after allowing 2 min. for 
reaction to occur, the solution is acidified and KI 
is added. The excess unreduced o-iodosobenzoate 
liberates iodine from the iodide and this can be 
titrated with thiosulfate. In Hellerman's original 
method starch indicator was used to detect the 
end point of the titration. This is subject to con- 
siderable error, particularly in titrating very di- 
lute or opaque systems, because the end point is 
not sharp. Furthermore, proteins may adsorb or 
react with a considerable amount of the iodine 
liberated. In the present modification these diffi- 
culties are eliminated by an electrometric determ- 
ination of the end point, which combines some 
of the features of "dead-stop" and amperometric 
titrations. The method has been applied to study 
of the sulfhydryl groups in proteins, including 
those of milk, and to determination of the effects 
of heat on some of the reducing substances of 
milk. 

M15 Isolation of Minor Organic Compounds 
From Heated Milk. S. PATTON AND D. G. 
KEENEY, Pennsylvania State College. 

Skim milk was heated to 122O C. for 60 min. 
Procedures used to remove, purify and concen- 
trate minor organic substances included combina- 
tions of the following: addition of inorganic sol- 
ute, solvent extraction steam distillation, and 

normal and reduced pressure distillation. Data 
obtained concerning melting and boiling points, 
melting points of prepared derivatives, solubility 
characteristics, qualitative tests, etc., indicate the 
following types of compounds to be present in 
heated skim milk: (a)  acids of the aliphatic 
series, such as acetic and butyric, (b)  carbonyl 
acids, (c)  sulfur-containing acids (nonamino), 
(d )  mono and dicarbonyl compounds and (e) 
furan compounds. The specific identity of these 
components is being studied, the data being se- 
cured by the preparation of various crystalline 
derivatives. 

MI6 Milk Surfaces. 11. Surface Tension 
Changes in Relation to Some Treatments of 
Milk. C. H. WHITNAH AND W. H. CHILSON, 
Kansas Agricultural Experiment Station, 
Manhattan. 

A sample of freshly pasteurized milk was di- 
vided into three parts. Part 1 was not modified. 
Vitamin C was added to part 2. Copper sulfate 
was added to part 3. Immediately before study- 
ing the surface tension some of part 2 was ho- 
mogenized in a hand homogenizer. 

Surface tension then was measured on each of 
4 samples at temperatures of 15, 20, 30 and 40° 
C. Another part of each sample then was diluted 
with water to 0.01% milk and to 0.001% milk. 
The time change of surface tension was measured 
at 25O C. These measurements were made after 
storage of 0, 2, 3 ,4  and 8 days and on samples of 
fresh milk taken weekly beginning Feb. 7, 1949. 

In all these samples of milk the temperature 
coefficient of surface tension was greater than 
previously reported for summer milk at Denver. 
Average temperature coefficient values were 
slightly less after addition of vitamin C and usu- 
ally slightly more after addition of copper. These 
last two differences were of very doubtful sig- 
nificance. 

For the diluted samples the differences in in- 
duction time before the first fall and in the rate 
of fall varied greatly. These variations are not 
related simply to the treatment of the milk nor to 
the age of the treated sample. 

MI7 Turbidity as a Means for Determining the 
E5ciency of Homogenization U. S. ASH- 
WORTH, State College of Washington. 

When 1 ml. of whole milk is treated with 5 ml. 
of 5N NH,OH and diluted with 244 ml. water at 
50 to 55O C., the resulting turbidity as measured 
30 min. later in a photoelectric colorimeter is 
proportional to the size of the fat globules and 
the concentration of fat. When the fat content 
is known, the proportionality constant K, relating 
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to the size of the fat globules, can be calculated 
by dividing the photometric density by the final 
concentration of fat in mg./ml. This value for 
K has been shown to be proportional to the per- 
centage of homogenized milk added to unho- 
mogenized milk. When the Evelyn calorimeter 
is used to measure the turbidity, unhomogenized 
milk gives a K value of 1.1, while properly ho- 
mogenized milk gives a value for K of 2.3. There 
is a close correlation between the homogenization 
pressure used and the turbidity, also between the 
U.S.P.H.S. cream rising index and the value for 
K. 

MI8 The Instability of Ascorbic Acid in Water, 
with Added Copper or Hydrogen Peroxide 
or J3oth.l R. W. BELL AND T. J. MUCHA, 
Bureau of Dairy Industry, USDA. 

The effect of different factors, particularly the 
source of the water, on the stability of ascorbic 
acid solutions was investigated. Water may con- 
tain impurities that accelerate the oxidation of 
ascorbic acid and only pure water should be used 
in preparing an ascorbic acid solution that is to be 
used in standardizing 2,6-dichlorophenolindo- 
phenol with which the ascorbic acid content of 
milk and other fluids can be measured in acid 
solution by direct titration. 

Since ascorbic acid is likely to be used in in- 
creasing amounts for retaining the fresh flavor of 
milk, the importance of correctly standardizing 
the dye solution used in measuring the ascorbic 
acid content of milk becomes apparent. 

MI9 Deferment of an Oxidized Flavor in 
Frozen Milk by Ascorbic Acid Fortification 
and by Hydrogen Peroxide Oxidation of the 
Ascorbic Acid of the Fresh Milk.' R. W. 
BELL AND T. J. MUCHA, Bureau of Dairy In- 
dustry, USDA. 

Experiments were conducted to determine how 
long the onset of the characteristic oxidized flavor 
could be deferred in frozen storage by H,O, 
oxidation of ascorbic acid in the fresh milk and 
whether fortification of the fresh milk with ascor- 
bic acid would be as effective. Rapid and com- 
plete ascorbic acid oxidation in the fresh milk by 
H,O, was effective in delaying but not in pre- 
venting the defect, since in all experiments the 
oxidized flavor was detectable eventually. The 
same was found to be true when the milk was 
fortified with ascorbic acid. 

Somewhat better results were obtained when 
the fresh milk was fortified heavily with ascorbic 

'This work was done with funds from the Agri- 
cultural Research and Marketing Act of 1946. 

acid than when an optimum amount of H,O, 
was added. Desirable properties of ascorbic acid 
for this purpose are mentioned and reasons for 
the stabilizing effect are described briefly. 

M20 Electrometric Titration of Milk and Dairy 
Products in the Determination of Titratable 
Acidity. W. A. ~ E N K E ,  Florida Agricul- 
tural Experiment Station. 

A Model H Beckman glass electrode pH meter 
was used for "end point" determination in the 
electrometric titration of milk and various dairy 
products. The electrodes and a motor-driven 
glass stirrer were mounted in a holder to accom- 
modate a 100-ml. beaker as the titration container. 

With the stirrer in motion, 0.1 N alkali was 
added until pH 8.3 was reached, the amount of 
alkali required recorded, six drops of 1 per cent 
phenolphthalein solution added and titration com- 
pleted to the "pink end point." By observing the 
movement of the pH meter needle, only 30 sec- 
onds are required to add the alkali to the sample. 
The "fading end point" and a change in the 
titratable acidity value due to cautious and slow 
titrations thus are eliminated. 

Ranges in pH values obtained on the various 
products at the pink-color end point were for 
whole milk 8.53 to 8.65, condensed skim milk 
9.00 to 9.08, cream 8.68 to 9.02, ice cream mix 
8.70 to 9.02, skim milk 8.53 to 8.63, chocolate 
milk 9.10 to 9.30 and evaporated milk 8.96 to 
9.04. The color of strawberry and cherry ice 
creams so obscured the phenolphthalein end point 
that it could not be established with certainty 
even at pH 9.5. 

M21 A Re-evaluation of the Hortvet Formula 
and Freezing Point Value of Milk in Estimat- 
ing the Percentage of Added Water. W. A. 
KPJENKE AND L. R. ARRINGTON, Florida 
Agricultural Experiment Station. 

Samples of whole milk representing herds and 
individual cows of the Jersey and Holstein breeds 
were collected over a period of several months 
and their freezing points determined with a Hort- 
vet cryoscope, using the recognized official 
method. Portions of some of the samples were 
diluted with known quantities of distilled water 
and their freezing points determined. Mean 
freezing point values were - 0.54g0 C. for 29 sam- 
ples from individual Jerseys, -0.539' C. for 13 
samples from individual Holsteins, - 0.542O C. 
for 14 samples of herds of Jerseys, and - 0.535' C. 
for 6 samples of herds of Holsteins. 

When the accepted value of -0.550° C. is used 
in the formula for estimating the percentage of 
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added water, a false interpretation results. If 
the freezing point values for the diluted samples 
likewise are used, the calculated per cent of water 
added will be in excess of the amount known to 
have been added. Therefore it appears that a 
value somewhat higher than - 0.550' C. must be 
established to permit better interpretations of 
water adulteration. 

M22 Preliminary Observations of the Effects of 
Ladino Pasture and Hay Feeding on Toco- 
pherol Content of the Fat and Stability of 
Milk. V. N. KRUKOVSKY, J. K. LOOSLI, AND 

D. A. THEOKAS, Cornell University. 

Observations indicated that the levels of tocop- 
herols in the milk fat are influenced by the type 
and qualities of the roughages fed to the cow and 
that the relationship might exist between the 
tocopherol content of the fat and the susceptibil- 
ity of milk to oxidized flavors. Feeding ladino 
pasture resulted in tocopherol levels of the fat 
considerably higher than were found when ladino 
hay was included in the ration, but not as high as 
when the cows were transferred to birdsfoot pas- 
ture. A gradual increase was observed in the 
tocopherol content of the fat from 2,938 y (av. 
value) per 100 g. of fat at the end of ladino pas- 
ture to a plateau level of 4,350 y during the third 
and fourth weeks of birdsfoot pasture. Milk of 
poor keeping quality resulted during the ladino 
feeding (both pasture and hay), whereas the 
transfer of the cows from ladino to birdsfoot pas- 
ture resulted in an appreciable stabilization of 
milk, even in the presence of added copper. The 
transfer of the cows from birdsfoot pasture to hay 
feeding in the barn resulted in the decrease in the 
tocopherol content of the fat and greater sus- 
ceptibility of milk to oxidized flavors depending 
upon the kind and quality of hay fed. 

M23 Effects of External Temperature and 
Pasturage on the Degree of Unsaturation of 
Milk Fat. E. E. BARTLEY, E. W. BIRD, C. Y. 
CANNON AND J. H. ZALETEL, Iowa State Col- 
lege. 

The objective of this study was to separate the 
effects of seasonal changes in temperature from 
the effects of pasture feeding to determine the 
relative importance of these two factors in pro- 
ducing the highly unsaturated milk fats encoun- 
tered during the summer. Twelve Holstein cows 
freshening at various times during the experi- 
ment (duration 13 months) were divided into 
two similar groups. Both groups at first received 
prairie hay and a grain mixture. One of the 
groups continued on this ration for the entire trial 

while the other group was placed on pasture dur- 
ing the grazing season, pasture grass replacing the 
hay. The cows receiving grass grazed only at 
night, while the other cows were placed in a dry- 
lot where they received hay. Daily records of the 
environmental temperatures were kept. Iadine 
and thiocyanogen values were determined on 
weekly samples of butterfat from each individual 
animal. 

Pasture and stage of lactation have primary in- 
fluences on the degree of unsaturation of milk fat, 
while changes in temperature appear to be of con- 
siderably less importance. Production of highly 
unsaturated fats at the peak of milk production, 
followed by a gradual decrease in unsaturation to 
about the fifth month and then a gradual increase 
continuing to the end of lactation, appear to be 
definite lactation trends. 

M24 Separation of Fatty Acids by Displacement 
Chromatography and its Application to 
Analysis of Butter Fat. R. T. HOLMAN AND 

L. HAGDAHL, A. and M. College of Texas. 

Using the displacement development technic 
and the absorption analysis apparatus of Tiselius, 
fatty acids from C, to C,, have been separated. 
By using fatty acids as displacers and by choosing 
suitable solvent conditions, homologs of 1 carbon 
atom difference can be separated and measured. 
Unsaturated acids can be separated from satu- 
rated acids. Usual sample sizes of 50 to 200 mg. 
can be separated into the component acids with 
90 to 100% recovery in chromatograms developed 
in 3 to 6 hr. Typical experiments were described 
and results shown. Application to analysis of 
dairy products were discussed. 

M25 Some Observations on Fat Fractions from 
Butter Oil. A. T. MUSSETT, S. PATTON AND 

C. D. DAHLE, Pennsylvania State College. 

Liquid and solid fat fractions were obtained by 
hydraulic separation of fresh butter oil using a 
Carver laboratory press. Separation at 70° F. 
gave approximately 30% solid and 70% liquid; 
at 50° F., 80% solid and 20% liquid; at 32' F., 
90% solid and 10% liquid. The acid and iodine 
numbers of the 70 and 50' F. solid fractions were 
significantly lower than those of the correspond- 
ing liquids. The keeping qualities of the solid 
fats, as determined by organoleptic tests, were 
much superior to those of the liquid samples. A 
preliminary trial using the 70' F. solid fraction 
as the sole source of fat in dry whole milk has 
produced a product with improved flavor. The 
high melting fractions should constitute a suitable 
form in which to store fat for ice cream. 
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M26 The Steam Distillation of Stale-flavor 
Component from Stale Butteroil. R. McL. 
WHITNEY, KATHERINE PAULSON AND P. H. 
TRACY, University of Illinois. 

A procedure was developed which was success- 
ful in distilling the stale-flavor component along 
with other volatile components from stale butter- 
oil. The petroleum ether-soluble portion of this 
volatile fraction was found to contain approxi- 
mately 10,000 times as much stale-flavor com- 
ponent per unit weight as the dried whole milk 
from which it was obtained originally. This pro- 
cedure involves the steam distillation of stale 
butteroil under a pressure of approximately 70 
mm. of mercury and at  a temperature of approxi- 
mately 45' C. The distillate is collected in water 
at O0 C. and, after distillation, this aqueous sus- 
pension is extracted with petroleum ether. The 
fraction containing the stale-flavor component 
then is obtained by removing the petroleum ether 
by aspiration. 

I t  also was observed that the stale-flavor com- 
ponent apparently is synthesized in the stale hut- 
teroil during steam distillation, since the concen- 
tration of the stale-flavor component in the re- 
sidual butteroil after distillation was the same as 
or greater than that in the original butteroil. 

M27 The Extraction of Stale Butteroil from 
Stale Dried Whole Milk by Organic Solvents. 
R. McL. WHITNEY AND P. H. TRACY, Uni- 
versity of Illinois. 

I n  a search for a more efficient method for 
obtaining stale butteroil from stale dried milk, 
several different Soxhlet type extractions were 
investigated with variations in the type of powder, 
pretreatment of the powder and, extracting sol- 
vent. 

Spraydrying uncondensed, unhomogenized 
milk at low pressures yields a product from which 
much higher recoveries of butteroil are obtained 
than from a milk powder prepared in a similar 
manner from a condensed milk. 

Hydration to 8% moisture of a dried milk pre- 
pared at low spray pressures from condensed 
unhomogenized milk results, upon extraction, in 
a high yield of butteroil. If a milk powder pre- 
pared in this manner is agitated with 95% al- 
cohol plus sufficient water to hydrate the powder 
to 8% moisture, high recoveries of butteroil are 
obtained, provided the fat dissolved in the alcohol 
is recovered. Anhydrous ethyl ether and petro- 
leum ether are suitable solvents. 

Upon the development of a special solvent-re- 
moval technic to reduce the solvent concentration 
so as not to interfere with organoleptic tests, the 
stale-flavor component was found to be extracted 

with the butteroil in the same proportion as it 
occurs in the fat in the dried whole milk. 

M28 Sanitary Standardization of Equipment 
Used in the Dairy Industry. E. H. PARNTT, 
Evaporated Milk Assoc., Chicago. 

To  secure uniformity of design and to reduce 
the cost of equipment the dairy industry has 
created a committee known as the Sanitary Stan- 
dards Committee. This committee represents 
the seven branches of the dairy industry. Equip- 
ment common to all branches of the industry is 
being reviewed for the purpose of writing sanitary 
standards that will meet the approval of the 
International Association of Milk and Food Sani- 
tarians and the U. S. Public Health Service. O n  
approval by these two latter organizations, these 
standards are published and companies fabricat- 
ing equipment meeting these standards designate 
their equipment as 3-A. 

Standards for finish of stainless steel, minimum 
knuckle radius, minimum slope for drainage, 
maximum size for ease of cleaning, ease of dis- 
assembly, etc., have been developed for pipe line 
fittings, milk storage tanks, weigh cans and re- 
ceiving tanks, and homogenizers. 

Tentative standards are now in the hands of the 
industry and regulatory groups for approval of 
the following pieces of equipment: milk trans- 
portation tanks, heat exchangers (plate, surface 
and tube), milk filters, milking machines, milk 
pails and strainers, can washers, electric motors 
and, for point-of-sale equipment, ice cream cabi- 
nets and soda fountains. 

M29 Nutrition of the Lactic Group of Strepto- 
cocci and its Relation to Bacteriophage 
Multiplication. E. B. COI.IJNS, F. E. NEI.- 
SON AND C. E. PARMELEE, Iowa Agrirultural 
Experiment Station. 

Sodium acetate and/or Tween 80 were found 
essential, as shown by turbidity measurements, 
for the growth of 9 of 32 strains of Streptococcus 
lactis and 22 strains of Streptococcus cremoris in 
a chemically defined medium based upon that 
of Niven (J. Bart., 47: 343-350. 1944). Re- 
tirulogen, a commercial liver extract, could be 
substituted in somewhat smaller quantities for 
sodium acetate and Tween 80 and also was the 
only supplement which permitted rapid growth of 
one strain of S.  cremoris, which did not become 
turbid until after 24 hr. in the medium supple- 
mented with sodium acetate and Tween 80. 
Neither sodium acetate nor Tween 80 alone would 
suffice for serial transfer of most cultures; how- 
ever, sodium acetate alone was effective for more 
cultures than wa5 Tween 80 alone. Most strains 
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of the lactic group which had been in the labora- 
tory for considerable time were found to be S. 
c~emoris, while all recently isolated strains were 
found to be S. lactis, on the basis of ammonia 
formation from arginine and growth at 40' C. 

With two S. lactis-bacteriophage combinations, 
multiplication of both bacteriophage and organ- 
ism were affected similarly by the omission of 
individual components from the unsupplemented 
complete medium of Niven. Bacteriophage 
multiplication seems to be associated closely with 
organism multiplication for these two combina- 
tions. However, with a third S. lactis-bacterio- 
phage combination, bacteriophage multiplication 
does not occur in the defined medium which is 
adequate for organism growth. 

Further studies of the relationship between or- 
ganism multiplication and bacteriophage multi- 
plication in defined media are being made. 

M30 Thermal Death Time Studies of Coliform 
Bacteria in Milk. J. C. OLSON, JR., H. 
MACY AND H. 0. HALVORSON, University of 
Minnesota. 

Each of 139 coliform cultures was assayed for 
heat resistance at 135' F. A multiple-tube tech- 
nic similar to that used by Slatter and Halvorson 
(J. Dairy Sci., 30: 231-243. 1947) was used. 
Thermal death times at 135' F. varied from less 
than 5 min. to over 150 min. The most heat- 
resistant cultures were, almost exclusively, mem- 
bers of the Esche~ichia coli section as described by 
Parr (Bact. Rev., 3: 148. 1939). On repeated 
trials under similar conditions of culture manipu- 
lation, thermal death time variations of a pure 
culture of E. coli ranged from 39 to 74 minutes 
at 140' F. Similar variations occurred at other 
temperatures. 

In two trials the z values (Bull. Nat. Research 
Council. U. S., 7: Part I, no. 37. 1923) of 
thermal death time curves for suspensions of E. 
coli (50,000 cells/ml.) in milk, prepared from 
cultures grown in milk at 37' C. for 16 hr., were 
10.5 and 10.8. For suspensions prepared from 
from cultures grown at 37' C. for 24 hr., z values 
of 10.0 and 11.0 were obtained. The z values 
of thermal death time curves for similar suspen- 
sions of E. coli prepared from cultures grown at 
20, 30 and 37O C., each at a comparable stage 
of growth, were 9.7, 11.4 and 11.5, respectively. 
With suspensions containing 5 million cells/ml., 
prepared from cultures grown at 37O C. for 24 
hr., z values of 11.7 and 13.0 were obtained. 

The slope of a curve plotted on semi-loga- 
rithmic paper by connecting with a straight line 
two points, one representing low-temperature, 
holding (143O F. for 30 min.) and the other 
representing high-temperature, short-time pas- 

teurization (160° I?. for 15 se~. ) ,  may be ex- 
pressed by a z value of 8.25. Significantly all z 
values of thermal death time curves obtained were 
greater by a considerable margin than the r values 
of the "pasteurization curve". The data ob- 
tained in this regard provide evidence in support 
of the theoretical explanation advanced by Ball 
(Ind. Eng. Chem., 35: 71-84. 1943) for the ob- 
served differences in bacterial destruction by the 
two processes. 

M31 Studies on Acid Production, Loss of Bac- 
teriophage and Resistance of a Bacterio- 
phage-sensitive Culture of Streptococcus 
lactis. H. F. FORD AND F. J. BABEL, Purdue 
University. 

The influence of bacteriophage on the acid- 
producing ability of a culture of Streptococcus 
lactis and the duration of bacteriophage in a sen- 
sitive culture were studied. The acid-produc- 
ing ability of the culture studied was influenced 
greatly by an initial inohlation of bacteriophage; 
however, after secondary growth occurred, future 
transfers of the culture were approximately as 
active as the same culture maintained in a bac- 
teriophage-free condition, although the one cul- 
ture carried bacteriophage. Some of the cultures 
given an initial inoculation of bacteriophage and 
carried through several transfers finally became 
free of bacteriophage. The loss of bacteriophage 
did not influence the rate of acid production of 
the culture. 

The time required for a sensitive culture to be- 
come free of bacteriophage when given an inocu- 
lation of bacteriophage was dependent upon the 
temperature of incubation. A culture inoculated 
with bacteriophage and carried at a temperature 
of 37' C. became free of bacteriophage after 11 
transfers. The same initial . culture inoculated 
with bacteriophage and incubated at 26' C. for 
10 propagations and further incubated at 21° C. 
lost bacteriophage after 35 transfers. Also, the 
same initial culture inoculated with bacteriophage 
and incubated at 21° C. was not free of bacterio- 
phage after 127 transfers. 

A culture inoculated with bacteriophage and 
transferred until the culture was bacteriophage- 
free was not sensitive to the bacteriophage with 
which it was treated but was sensitive to other 
bacteriophage preparations. 

M32 Variations Encountered in the Grading 
of Raw Milk with the Methylene Blue and 
Resazurin Reduction Tests. R. K. LEWTON, 
D. M. MARKLAND AND F. J. BABEL, Purdue 
University. 

Excellent correlation was obtained between the 
methylene blue reduction test and the resazurin 
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reduction test when both tests were read at the 
time the dyes were reduced completely. How- 
ever, when comparisons were made on the grading 
of raw milk by the methylene blue test and the 
triple-reading resazurin test read at the pink end 
point (Munsell Standard P 7/4), the resazurin 
test placed considerably more samples in the 
poorer classes than the methylene blue test. 
Variations in the results obtained could be ex- 
plained partially on the basis of the body-cell 
count. 

The plate count and direct microscopic count 
classified 66% of the samples alike and there was 
a difference of one grade with 29% of the 
samples. The methylene blue test classified 72% 
of the samples the same as the plate count and 
there was a difference of one grade with 24% 
of the samples. The resazurin triple-reading test 
classified 41% of the samples the same as the 
plate count, 20% in a classification one grade 
lower, 18% two grades lower and 17% three 
grades lower than the plate count. Approxi- 
mately 4% of the samples were graded higher 
by the resazurin test. 

Most of the samples of raw milk showing ex- 
treme differences in classification, when using the 
plate count and resazurin triple-reading test for 
grading, had plate counts of 50,000 or less. 

M33 Standards for Grades of Milk for Use in 
Manufactured Dairy Products. C. J. BAB- 
COCK AND H. J. EMERY, Manufactured Dairy 
Products Division, Dairy Branch, PMA, 
USDA. 

One of the main obstacles to quality improve- 
ment is the lack of uniform and generally rec- 
ognized standards of grades for milk and cream. 
Such standards would provide a uniform basis 
for buying milk and cream according to quality 
and for otherwise carrying out quality improve- 
ment work. The U. S. Department of Agricul- 
ture, in cooperation with dairy industry organiza- 
tions and state agencies, therefore is formulating 
standards for milk and cream grades. The re- 
sponse to the tentative draft of these standards 
indicates a need for such standards. A summary 
of the comments received from industry organiza- 
tions and State agencies will be presented. 

M34 The Effect of Certain Metallic Ions on the 
Germicidal Activity of Quaternary Ammo- 
nium Germicides. W. S. MUELLER AND D. 
B. SEELEY, University of Massachusetts. 

A study has been made on the effect of metallic 
ions on the germicidal action of quaternary am- 
monium compounds. Elements were selected 
from the periodic table in such a manner as to 

compare light and heavy metals, metals of differ- 
ent atomic weights and metals of different val- 
ences. Salts that contained an anion which 
showed no measureable interference were used 
so that the effect of the cation alone could bc 
studied. The study also involved an understad- 
ing of the effect of pH on germicidal action since 
the pH values of the salt solutions varied. 

Valence and pH were the two most important 
factors determining the interfering power of a 
cation. Monovalent, divalent and trivalent ca- 
tions had interfering power approximately in the 
ratio of 1 : 100: 10,000, respectively. Trivalent 
ions frequently inactivated the quaternary 100% 
in concentrations as low as 10 p.p.m. Five times 
as much quaternary was required for 100% kill 
at pH 3 than at pH 10. When adjusted to pH 
7, the cations lost their interfering power. 
Atomic weight had little or no effect on inactiva- 
ting power. The salts seem to interfere by com- 
peting for the cell surface and thus blocking the 
germicide cation. 

M35 Optimum Consumer Preference for Dry 
Milk in Bread. E. L. JACK AND (MRS.) V. 
M. HAYNES, University of California. 

A group of 320 boys ranging in age from 8 to 
16 years in a self-contained unit of the California 
Youth Authority have been fed breads containing 
different quantities of non-fat dry milk solids as 
part of their regular diet. The percentages 
chosen were 0, 6, 10 and 14% non-fat dry milk 
solids, based on the amount of flour. These 
breads each were fed for a 2-mo. period during 
whch accurate bread consumption and total food 
consumption records were kept. Aliquot samples 
of each meal were coinposited for chemical anal- 
yses and height and weight records were kept at 
the beginning and end of each period. 

The data show that the diets were superior to 
the recommended allowances of the National Re- 
search Council in caloric, protein, vitamin and 
mineral values. The bread consumption aver- 
aged for each 2-mo. period was 100% for the 
water bread, 103.8% for 6% bread, 105.6% for 
the 10% bread, and 114.5% for the 14% bread. 
The breads were essentially uniform in appear- 
ance. 

M36 The Utilization of Roller and Spray Dried 
Sweet Cream Buttermilk in Bread Making. 
J. V. REGER, W. B. COMBS, S. T. COULTER 
AND R. B. KOCH, University of Minnesota. 

Dry sweet cream buttermilk and nonfat dry 
milk solids obtained from the same source of 
mixed herd milk were adjusted to various mois- 
ture levels and stored at 100° F. and 42 to 45O F. 
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for 1 yr. Baking tests showed that prolonged 
storage at 100' F. was deterimental to the baking 
quality of the milk powders, especially with the 
roller dried samples of high moisture content 
(5-6%). No differences were noted in the bak- 
ing quality of milk powders stored for 1 yr. at 
42-45' F. Breads made utilizing the butter- 
milks, particularly spray dried, gave consistently 
larger loaf volumes than when nonfat dry milk 
solids were used. 

Additional heat treatment of buttermilk, which 
was obtained from sweet cream pasteurized for 
30 min. at 165' F., did not affect the baking 
quality of the dried product. Buttermilk pow- 
ders again were associated with larger loaf vol- 
umes as compared with nonfat dry milk solids. 

The addition of 0.17% soybean lecithin 
emulsified in butter oil and added to skimmilk 
before drying produced the same loaf volumes 
when added to the bread formula as did the 
buttermilk powders. Additions of butter oil 
alone to skimmilk showed no beneficial results 
with respect to loaf volume 

A lactic acid culture (3%) was added to sweet 
cream buttermilk and when 0.01, 0.05 and 0.1% 
developed acidities were obtained, the butter- 
milks were neutralized to the original acidity. 
Resulting powders, when added at a 6% level 
to the bread formula, produced no detrimental 
effects which could be attributed to the amount 
or to the type (NaOH or Lime) of neutralizer, 
even after storage for 2 mo. at 100' F. 

M37 The Relation of Surface Growth to the 
Ripening of Minnesota Blue Cheese. H. A. 
MORRIS, W. B. COMBS, S. T. COULTER, Uni- 
versity of Minnesota. 

Green cheese from each of two lots were segre- 
gated into three groups and processed to produce 
various amounts of slime during the ripening 
period. The cheese were examined chemically 
and organoleptically initially and at 3, 6 and 
9 mo. of age. In addition, portions of the cheese 
were analyzed to determine whether ripening had 
proceeded inward from the exterior of the cheese. 
Moisture, sodium chloride, total volatile acidity, 
total nitrogen, amino nitrogen, pH and fat content 
of the cheese were determined. The microscopic 
and macroscopic characteristics of the surface 
microflora were observed. 

The initial development of yeasts and some 
mold on the surface of the Blue cheese was fol- 
lowed by a predominance of rod forms of bacteria 
and some micrococci at later stages. 

Because of the pronounced effect of P. roque- 
forti on the ripening of this cheese, it is difficult 
to determine the influence of the surface micro- 
flora on the changes noted in the various portions 

of the cheese. However, cheese with normal sur- 
face growth had a higher total volatile acidity, 
amino nitrogen and pH, a fincr flavor, and a more 
desirable texture than cheese with no surface 
growth. Cheese slimed for 4 mo. had excellent 
body and texture, but also had an undesirable 
limburger-like flavor due to the absorption of 
aroma from the slime. These cheese had the 
highest total volatile acidity, amino nitrogen and 
pH. 

M38 The manufacture of Blue Cheese from 
Pasteurized Homogenized Milk. I. I. PETERS 
AND F. E. NELSON, Iowa Agricultural Ex- 
periment Station. 

A study was made of the separate influences 
of: (a)  heat treament of milk before and during 
homogenization, (b)  setting acidity, (c) dipping 
acidity, (d)  cooking temperature, (e) dipping 
temperature, (f)  early salting and (g) draining 
temperature upon texture, mold growth, body 
and flavor of ripening blue cheese. 

As a result of these studies, the following make 
procedure was adopted: Fresh, raw milk was 
pasteurized at 142' F. for 30 min., cooled to 
110' F. and homogenized at 2,000 lb. pressure. 
The milk was set at 90' F. and ripened with 1% 
lactic cheese starter to 0.19% acidity. Lipase 
from Candida lipolytica was added at a rate to 
give the desired degree of ripening and the milk 
set with 90 ml. rennet per 1,000 lb. of milk and 
allowed to set for 70 min. The curd was cut 
into 0.5 in. cubes and held in the whey, being 
stirred at 30-min. intervals, until the whey acidity 
reached 0.24%. Part of the whey was drawn off, 
leaving only enough in the vat to cover the curd, 
and the curd cooled to 84' F. with cold water 
in the outer jacket. The remaining whey was 
drawn off, 0.01% mold powder mixed with 1.5% 
cheese salt, based on the calculated yield of 
cheese, incorporated into the curd, and the curd 
hooped. The cheese was drained overnight at 84 
to 86O F., dry-salted, punched and cured in the 
usual manner. 

This procedure permitted manufacture from 
pasteurized, homogenized milk of a cheese with 
sufficiently open texture, abundant mold growth, 
good body and adequate flavor. 

M39 The Determination of Free Tryptophane 
in Cheese. A. B. EREKSON, Lakeshire-Marty 
Company. Plymouth, Wis. 

A test for free tryptophane based upon the one 
reported by Dugan (J. Assoc. of Official Agr. 
Chemists, 31, 1. 1948) was developed using a 
2-g. sample of cheese, 90% acetone to extract 
the tryptophane and to precipate the proteins, 
para-dimenthylaminobenzaldehyde as the color 
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reagent and KNO, as the oxidizing agent to 
hasten the reaction. Quantitative results were 
obtained by comparison with a standard graph 
from readings with an electrophotometer. 

Cheese with a mild flavor had from 15 to 91 y 
of tryptophane/g. while cheese high in flavor 
contained up to 889 y/g. Experimental cheddar 
cheese made from raw and pasteurized milk and 
cured for 9 mo. at 55 to 60' F. showed an average 
of 297.3 y for the raw milk cheese and only 117.3 
for the pasteurized milk cheese. The raw milk 
cheese was much higher in flavor than the latter. 

M40 Filter Paper Chromatography as a Means 
to Determine the Amino Acids and Amines 
Developed in Cheddar Cheese During Ripen- 
ing. F. V. KOSIKOWSKY, Cornell University. 

Two-dimensional filter paper chromatography 
was applied to the water extracts of a number of 
Cheddar cheeses. Solvents used were phenol and 
a mixture of collidine and lutidine. A butyl 
alcohol solution of ninhydrin was employed as a 
color developer. 

Using this method a large number of free 
amino acids from individual cheeses simultane- 
ously were pictured as colored areas on Whatman 
No. 1 filter paper sheets. Also observed on the 
same chromatograms were amines and, in some 
instances, a number of unidentified chemical 
compounds. 

P1 Dierences in Production Type, Size and 
Breeding Efficiency of Cow Families. K. A. 
TABLER, W. J. TYLER AND G. HYATT, JR., 
West Virginia University, Morgantown. 

Nineteen cow families in the Reymann Memo- 
rial Ayrshire Herd at the West Virginia Agr. 
Expt. Station were studied to determine if there 
were differences between families in production, 
type, body size and breeding efficiency. In ad- 
dition, family selection was compared with selec- 
tion on individual performance as a means of 
obtaining improvement in the milk production of 
the herd. The data consisted of the individual 
milk, butterfat, butterfat test, type, body size 
(height at withers and weight) and breeding 
records collected between 1922 and 1948 on 401 
cows. All normal females were kept until they 
completed at least one lactation. 

Analyses of variance showed that differences 
between families in body size and breeding effi- 
ciency were not significant. However, there were 
highly significant differences between families for 
milk, butterfat, butterfat tests and type. When 
sire differences were eliminated, the remaining 

In one series of eight commercial Cheddar 
cheese analyzed, the following amino acids and 
amines were interpreted from the chromatograms 
as being present in most of these cheeses: leucines, 
valine, a-amino-n-butyric acid, alanine, threonine, 
glycine, asparagine, glutamic acid, aspartic acid, 
arginine, lysine, proline, typosine and glutamine. 
Methionine as methionine sulphoxide tentatively 
was identified as being present in a smaller num- 
ber of the cheeses. The presence of tyramine 
and tryptohane also was considered in some of 
the cheeses, but their spots are more difficult to 
identify. Other free amino acids may have been 
present in these Cheddar cheeses, but additional 
technics may be required to reproduce them on 
chromatograms. 

M41 Manufacture of Cottage Cheese from Re- 
constituted Non-Fat Dry Milk Solids. C. E. 
PARMELEE AND W. S. ROSENBERGER, Iowa 
Agr. Expt. Station. 

A method for the manufacture of cottage 
cheese from non-fat dry milk solids is presented. 
The method has been used successfully with com- 
mercial low heat treatment non-fat dry milk solids 
from three sources. The method is presented as 
a means of holding cottage cheese markets dur- 
ing periods of extreme shortage of fluid skim milk, 
as the cost does not permit competition with 
cottage cheese from fluid skim milk when prices 
are normal. 

V SECTION 

variations between families were not statistically 
significant. 

Two methods of selection based on the first 
record were compared. If each year (beginning 
in 1928) two-thirds of the first calf heifers with 
the highest milk production had been retained 
and the lowest third culled, the offspring of the 
selected parents during the next 10 yr. would have 
averaged 8,625 Ib. of milk and 10,434 Ib. during 
the following 10 yr. But if the cows and their 
offspring in the 12 families (two-thirds of all 
families) with the highest average milk produc- 
tion in 1928 had been kept, the averages of their 
daughters during the first and second 10 yr. 
periods would have been 7,759 and 9,767 Ib. of 
milk, respectively. 

P2 Prolonged Gestation of Genetic Origin in 
Cattle. S. W. MEAD, P. W. GREGORY, AND 

W. M. REGAN, University of California, 
Davis. 

Twenty-seven cases of prolonged gestation (310 
to 350 days) have been observed in a large herd 
of registered Holsteins. Birthweights of calves 
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have ranged from 110 to 168 Ib., averaging 145 
lb. 

With the exception of two lighter weight calves? 
normal delivery has been possible. Four have 
been delivered by Caesarean section. Of these 
none has survived more than a few hours. All 
other calves were dismembered. As a result, 
the future reproductive capacity of these cows 
has been impaired greatly. During the ninth 
month of pregnancy, there appears to be a com- 
plete absence of all physical changes normally 
occurring. 

Pedigree analyses indicate that all calves mani- 
festing this anomaly are homozygous for an 
autosomal recessive gene. I t  is concluded tenta- 
tively that prolonged gestation is caused by an 
hormonal imbalance between the fetus and 
mother, when the fetus is of the mutant genotype. 
This unique genetic material should prove valu- 
able for certain physiological studies. 

P3 Estimation of Changes in Herd Environ- 
ment. C. R. HENDERSON, Cornell Univer- 
sity, Ithaca, N. Y. 

Accurate appraisals of the results of breeding 
programs and most efficient estimates of breeding 
values of individuals whose own records and 
whose relatives' records were made in several dif- 
ferent years require quantitative measures of the 
effects . of changing herd environment. Least 
squares or modified least squares methods for 
obtaining such measures give biased estimates 
when records of cows culled from the herd are 
either above or below the herd average. This 
bias results from the lack of perfect repeatability 
of records. In contrast, the method of maximum 
likelihood automatically takes into account in- 
complete repeatability and annual culling levels 
and utilizes all of the records in such a way as to 
obtain the most precise estimates possible of the 
yearly environmental effects. 

The maximum likelihood method has been 
utilized to obtain annual correction factors for 
several New York dairy herds. The method is 
illustrated with data from one of these herds and 
less accurate but less laborious modifications are 
described. Examples are given of the use of the 
correction factors for estimating the genetic im- 
provement in the herd, predicting the breeding 
values of cows and evaluating sire proofs. Ap- 
plication of the method to computation of age 
correction factors also is discussed. 

P4 The Number of Proved Sons Necessary to 
Evaluate the Transmitting Ability of a Sue. 
W. E. WA~HBON AND W. J. TYLER, West 
Virginia University, Morgantown. 

One hunderd seventy-four Holstein sires with 
eight or more D.H.I.A. proved sons were studied 
to determine the least number of proved sons 
necessary to estimate most accurately the per- 
formance of those to be proved later. The data 
included average butterfat production of the 
proved sons' daughters, average difference of 
daughters' production as compared to their dams 
and per cent of proved sons that maintained or 
increased butterfat production in the herds in 
which they were used. Averages of the first three 
to ten proved sons, respectively, were compared 
with averages of the following three, five and ten 
sons. , 

Highly significant correlations ( r  = 0.35 to 0.65) 
indicated that the average butterfat production of 
the daugthers of the first three proved sons was 
nearly as accurate as data on more sons in esti- 
mating the average butterfat production of the 
daughters of the next three, five or ten proved 
sons of a sire. 

Similarly, the significant correlations ( r  = 0.24 
to 0.40) for the sons' daughters' increase or de- 
crease in butterfat production from their dams 
indicated that data on the first three or four 
proved sons were nearly as accurate as data on 
a larger number in predicting what might be 
expected from the next three, five or ten proved 
sons in this respect. 

For per cent of sons improving production the 
correlations were significant when the first four, 
five and six sons were compared with the next 
ten sons ( r  = 0.30). 

A sire's future granddaughters' butterfat pro- 
duction and its difference from their dams' pro- 
duction apparently can be estimated nearly as 
well from the performance of the first three or 
four sons as from a larger number. The per cent 
of a sire's future proved sons that likely will im- 
prove production is more reliable if the predic- 
tion is based upon the performance of at least 
the first four or five proved sons. 

P5 Calf Mortality, Sex Ratio and Incidence of 
Twinning in Two University of Minnesota 
Herds. K. MILLER AND L. GILMORE, Minn. 
Agr. Expt. Station, St. Paul. 

The University calf records at Grand Rapids 
and St. Paul have been analyzed with respect to 
prenatal and postnatal mortality for the first 6 
mo. and for other information such as the sex 
ratio and incidence of multiple births. 

At University Farm for the 12 years 1934 to 
1945, inclusive, 50 of the 592 births, among 
Guernseys, Holstein-Fresians and Jerseys, were 
born dead. Ninty-one died during the first 
month, 36 more by the end of the sixth month 
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and 391 were in the herd at the end of 6 
months of age. The 24 remaining calves were 
mostly bulls that were destroyed, sold for breeding 
purposes or utilized in an experiment, and are 
excluded from the above groups. The principal 
causes of death were pneumonia and scours, al- 
though some genes for lethals or lack of vigor 
appear to have some influence. 

In the Grand Rapids herd during the 36 years 
1912 to 1947, inclusive, 1,007 high grade and 
purebred Guernsey calves were horn. Of these, 
61 were horn dead, 61 died during the first month 
and 50 from 2 to 6 months. Twenty-two deaths 
resulted from scours and 15 from pneumonia. 

The sex ratio of 52 per cent for 1,143 Guernseys 
from both herds is higher than that previously 
reported for this breed and is close to the average 
for all cattle reported. For 229 Holstein- 
Friesians the ratio was 52%. For 159 Jerseys 
the ratio of 46% is lower than that reported else- 
where for this breed. 

Twinning occurred in 1% of the 996 Guernsey 
births in the Grand Rapids herd as compared to 
3% of 169 births in the St. Paul herd. For Hol- 
steins and Jerseys the incidence was 5 and I%, 
respectively. In 30 pairs of twins there were 
19 hisexed pairs. No triplets were born in over 
1,165 births. 

P6 Observations on Mammary Gland Develop- 
ment of Dairy Heifers Induced by Hormone 
1njections.l J. F. SYKES, T. R. WRENN, AND 

P. C. UNDERWOOD, Bur. of Dairy Industry, 
USDA, Washington D. C. 

Two heifers were injected with stilbestrol, 
three with stilbestrol plus progesterone, two with 
stilbestrol plus a crude pituitary extract and two 
with stilbestrol plus progesterone plus a crude 
pituitary extract. Injections were started at 1 
mo. of age and contiuned to 9 mo. .Examinations 
of mammary tissue were made at 5 mo. of age 
and at autopsy (9 mo. of age). No visible in- 
crease in the size of the mammary glands was 
produced by these treatments. As judged by 
palpation, the glands of the experimental heifers 
appeared to be slightly smaller than those of two 
control heifers. A small amount of secretion was 
obtained from all the experimental heifers but 
was not sufficiently copious to make comparisons 
possible. 

Histological examination of mammary glands 
of all injected heifers showed marked glandular 
development, with evidence that this development 
was not altogether normal. At 5 mo. of age only 
those heifers which received steroid hormones 
showed lobule-alveolar development, the extent 

This work was done with Bankhead-Jones spe- 
cial research funds. 

of this development being unaffected by pro- 
gesterone. At 9 mo. of age, however, all heifers 
showed lobule-alveolar development and in 
general the heifers which received pituitary 
hormones in addition to the steroid hormones 
were further advanced than heifers receiving only 
steroid hormones. Again progesterone did not 
appear to influence the extent of development. 

Weights of pituitary, thyroid and adrenal 
glands, and of the ovaries and bioassays of the 
pituitary gland indicated that the steroid hor- 
mones produced at least a partial functional hy- 
pophysectomy which was counteracted to some 
extent by the injection of the pituitary prepara- 
tion used. 

P7 Effect of Temperature and Drying on Male 
Hormone in Cow Manure. C. W. TURNER, 
Mo. Agr. Expt. Station, Columbia. 

In previous studies of the male hormone con- 
tent of dairy cow manure, the fresh product was 
dried in a Freas electric oven at a temperature of 
45O C. This drying temperature was selected 
since it had been shown that with increasing 
temperature up to 85O C., the biological activity 
of the male hormone present was inactivated 
when assayed by feeding to chicks for a period of 
4 wk. I t  seemed of interest to determine the 
biological activity of the fresh product and of 
manure dried by other methods. 

Surprisingly, the feeding of amounts of fresh 
manure equivalent to 10% of dry manure was 
without biological activity. Further, when the 
cow manure was heated for varying periods of 
time at 45' C. without drying, biological activity 
was not demonstrated. I t  thus appeared that 
drying, rather than heat, plays a role in converting 
biologically inactive male hormone to an active 
form. An alternative suggestion is that the 
enzymes and bacteria present in fresh manure 
may inactivate the hormone before it is consumed. 
A number of experiments designed to obtain 
answers to these questions will be presented. 

P8 Effect of Mild Hyperthyroidism on Milk 
Production in Dairy Cattle. C. W. TURNER, 
Mo. Agr. Expt. Station, Columbia. 

The inheritance of the capacity for high milk 
production depends upon the rate of secretion of 
the hormones which influence the growth of the 
secretory tissue and the initiation and main- 
tenance of milk secretion. I t  is has been dem- 
onstrated that the thyroid hormone when avail- 
able in insufficient amounts depresses milk secre- 
tion and by mild replacement therapy stimulates 
milk secretion up to the point where some other 
hormone limits production. 
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I t  seems reasonable to believe that in the selec- 
tion of cows for high milk and fat production 
that high thyroid secretion rate is essential and 
when combined with high secretion rate of other 
hormones outstanding cows are bred. However, 
since selection at this time is not based upon the 
secretion rate of the various hormones, in many 
cases cows are bred with an inheritance for milk 
production considerably above their actual pro- 
duction simply because of a deficiency in the 
cow's thyroid hormone secretion rate. By the 
simple process of feeding thyroprotein, this de- 
ficiency is overcome and the full inherited poten- 
tialities of the cow are then realized. I t  should 
be emphasized that the feeding of thyroid hor- 
mone has exactly the same effect upon the cow 
as the secretion of optimum amounts of hormone 
by the animal's own thyroid. 

The question is being raised as to the physio- 
logical effect of a mild hyperthyroid condition 
occurring either through inheritance or induced 
by thyroprotein feeding. The effect on feed con- 
sumption, energy metabolism, heart rate, respira- 
tion rate, body temperature and longevity will be 
discussed. 

P9 Effects and Economy under Tennessee Con- 
ditions of Thyroprotein Feeding during Lac- 
tation Decline. E. W. SWANSON, University 
of Tennessee, Knoxville. 

Twelve cows were paired carefully according 
to production, size, age, and time of parturition 
and were assigned randomly one of a pair to a 
control group and the other to a thyroprotein-fed 
group. The cows were fed to try to maintain 
desirable production and body condition. Fol- 
lowing evidence of a definite downward trend in 
the lactation curve (average of 122 d.), thyro- 
protein was fed at the rate of 15 g. per day. 
Small responses in milk production but very little 
change in fat test occurred. Slight temporary in- 
creases in pulse, body temperature and respiration 
occurred following the thyroprotein feeding. 
These values returned to normal after 8 w. of 
thyroprotein feding, and at this time the extra 
milk production stimulus also had ceased. Dur- 
ing this time the thyroprotein-fed cows lost 
slightly in body weight, while the control cows 
gained. Thyroprotein feeding plus more con- 
centrates was contiuned until the end of the lacta- 
tion. The thyroprotein-fed cows again were 
normal in weight at the ninth lactation month. 
For an average of 183 d., thyroprotein feeding 
resulted in 0.76 lb. more milk produced and 0.54 
lb. more concentrates consumed per cow daily. 
The same cows are being continued for a second 
lactation to measure the carry-over and/or re- 
peatability of the effects. 

PI0 Size of Thyroid in Cows from Southern 
States. W. W. SWETT AND C:A. MATTBEWS, 
Bureau of Dairy Industry, USDA. 

At most of the field stations operated by the 
Bureau of Dairy Industry in the southern states, 
many individual cows have failed to produce 
satisfactorily and the production level of one 
herd has declined despite the fact that sires 
known to possess good transmitting ability have 
been used and environmental conditions have 
been maintained on a reasonably uniform basis. 

A number of cows with particularly low pro- 
ducing records, from families of high prod;cers, 
were shipped to Beltsville for slaughter. In two 
average-sized Guernseys from the station at 
Columbia, S. C., the weight of thyroid was found 
to be only 56% of the average for Guernseys 
obtained in the Bureau's anatomical studies. In 
seven Jersey cows shipped to Beltsville from the 
station at Jeanerette, La., the weights of thyroid 
were only 56% of the average found in Jerseys 
only slightly larger in the Beltsville herd. Also, 
in 14 other Jerseys from the Jeanerette herd that 
were slaughtered in La., very low thyroid weights 
were found. Anatomical studies of cows from 
various areas showed a definite tendency for the 
thyroids of cows in the southern states to be much 
smaller than the thyroids of cows of the same 
breed in northern states. 

PI1 Factors Affecting Heart Rates of Dairy 
Cows. J. W. THOMAS, Bureau of Dairy In- 
dustry, USDA. 

Heart rates were observed on approximately 
40 cows for varying periods of time up to three 
lactations. All observations were made under 
standardized conditions in order to eliminate fac- 
tors that are known to affect heart rate. 

The heart rate of producing cows increased 
when they consumed T.D.N. at 120 to 130% of 
requirement. The maximum increase in heart 
rate was not attained until 30 to 40 d. after the 
increase in T.D.N. consumption was initiated. 

Feeding thyroprotein also increased the heart 
rate of producing cows. An additional effect on 
heart rate was noted when thyroprotein and extra 
T.D.N. were fed simultaneously. Thyroprotein 
produced only a transient increase in heart rate 
when T.D.N. was consumed at 100% of require- 
ment. 

Heart rate was faster in early lactation than 
during the second half of the lactation period. 
A rapid decrease in heart rate usually was ac- 
companied by a rapid decrease in milk produc- 
tion. Most cows show a definite increase in 
heart rate immediately after they have been dried 
off. This increase is not a result of the pre- 
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calving increase. Heart rate increased rapidly 
in the dry cow just before calving. At 70 to 90 
d. before calving it averaged 65 beats/min., at 
30 to 50 d. it averaged 72, and at 0 to 10 d. it 
averaged 92. 

A cow usually had a more rapid heart rate 
during estrus than immediately before or after 
estrus. 

PI2 Milk Substitutes for Young Dairy Calves. 
H. D. WALLACE, J. K. LOOSLI AND K. L. 
TURK, Cornell University. 

Nine milk-substitute formulas have been studied 
in preliminary trials using 75 male and female 
Holstein calves. The Cornell dry calf starter 
method of feeding was followed, except that ap- 
proximately 275 Ib. of whole milk were replaced 
with 40 to 50 lb. of a dry milk substitute. Whole 
milk feeding was discontiuned at 14 d. of age. 
Mixture VI, which has given the best results, 
was made up in per cent as follows: dried skim 
milk, 30; dried whey, 30; apple pomace, 10; lin- 
seed oilmeal, 10; dextrose, 9.738; oat flour, 5; 
dried brewers' yeast, 4.9; irradiated yeast, 0.1; 
stabilized vitamin A powder, 0.220; and trace 
minerals, 0.042. Average gains for ten calves 
on this mixture were 96.7 and 104.1% of the 
Ragsdale standard at 8 and 16 wk., respectively. 
A mixture containing dried banana meal pro- 
moted growth which closely paralleled the Rags- 
dale standard. A mixture containing 20% 
finely ground beet pulp gave poor results. An- 
other mixture containing 20% of a high fat soya 
flour caused severe scouring and growth was sub- 
normal. With a few exceptions calves on all 
mixtures have exhibited a rather rough appear- 
ance from the 3rd week through the 7th or 8th 
week, but after that age they grow at a rate 
approximately normal. 

P13 Milk Replacements in the Rations of Dairy 
Calves. J. B. WILLIAMS AND C. B. KNODT, 
Pennsylvania State College. 

Trials are being conducted to determine the 
value of various products such as dried skim- 
milk. dried whev. dried main distillers solubles. , , " 
dried blood flour, beet pulp and various other 
products in the development of milk replace- 
ments. The calves in these trials are limited to 
50 lb. of whole milk including colostrum and re- 
ceive the milk replacement in water at 100' F., 
beginning on the 5th day through the 56th day. 
Of the four formulas studied, the following has 
produced calves equal in appearence and rate of 
growth to calves receiving 300 lb. of whole milk: 
dried skim milk, 50; dried whey, 10; dried grain 
distillers solubles, 10; blood flour, 10; dried 

brewer's yeast, 4.90; dextrose, 7.75; oat flour, 5.0; 
irradiated yeast (9F), 0.10; stablized vitamin A 
(2,220,000 I. U./lb.), 2.20; and mineral mixture, 
0.042. One replacement containing 20% beet 
pulp gave subnormal growth and resulted in a 
loss of hair, general muscular weakness, excessive 
lacrimation and papilledema. This condition 
was not corrected by the adminstration of Vita- 
min A, pantothenic acid, or biotin. Two other 
mixtures containing 10% beet pulp resulted in 
some loss of hair but gave normal growth. 

P14 Diurnal Variations in Concentrations of 
Fat in Blood Plasma of Calves Fed Various 
Types of Oils. H. B. BARKER AND N. L. 
JACOBSON, Iowa State College. 

Previous routine determinations of fat in the 
blood plasma of calves fed reconstituted milks 
containing various oils revealed that the highest 
values were from diets containing either crude or 
refined soybean oils followed, in order, by butter 
oil and hydrogenated soybean oil. Since the 
stage in the absorption cycle represented by blood 
samples collected 9 hr. after ingestion was un- 
known, possible differences in the rates of absorp- 
tion of the respective oils were considered in the 
etiology of the responses. 

The test diets used in ascertaining the diurnal 
changes of the fat levels in the blood plasma were 
reconstituted milks containing 3% of one of the 
following oils: crude soybean, hydrogenated soy- 
bean and butter. Each type of milk was fed at 
the rate of 10 lb./100 lb. body wt. daily to in- 
dividual calves over a period of 3 consecutive 
weeks. In two trials, one after the 2nd week 
and the other after the 3rd, samples of blood were 
collected at 3-hr. intervals during the interim be- 
tween feedings to determine changes in plasma 
fat values. The results from 12 such trials, in- 
volving six different calves on each oil revealed 
no marked differences in the form of curves; all 
increased to a maximum level during the first 6 
hr. and subsequently receded to the initial level 
by the 12th hr. The differences in plasma fat 
concentrations resulting from ingestion of the 
different oils were similar throughout the period. 

P15 The Hydrogen Ion Concentration and Dry 
Matter of the Feces of Young Dairy Calves 
Raised on a Limited Whole Milk-Dry 
Starter Method. R. E. JOHNSON, H. D. 
EATON, J. H. KRAMER, E. L. JUNGHERR, 
W. N. PLASTRIDGE AND L. NEZVESKY, Uni- 
versity of Connecticut and Storrs Agr. Expt. 
Station. 

Diarrhea occurs frequently in young dairy 
calves and may be a predisposing factor in calf 
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mortality. The terms "diarrhea" and "scours" 
have been used subjectively in calf studies. 

To evaluate these terms more objectively in 
future studies, pH and dry matter were deter- 
mined on feces obtained from 15 calves which 
apparently were free from looseness of the bowels 
and which were raised under a limited whole 
milk-dry starter system. Feces samples were ob- 
tained from 1 through 14 d. of age, and in addi- 
tion on the 18th, 21st and 28th days. At the 
first day of age pH values were between 5.4 and 
6.2 and thereafter a gradual decrease in acidity 
occurred. Between the 14th and 21st days, a 
change from acidity to alkalinity occurred. At 
the 28th day, the pH values ranged from 7.2 to 
8.4. In contrast to pH, a wide degree of varia- 
bility occurred in the dry matter. In all calves, 
the dry matter increased to a maximum level at 
3 to 4 d. of age. Thereafter, a marked drop oc- 
curred and the lower level was maintained 
throughout the remainder of the 28 d. 

P16 The Influence of Pasture and Rumen In- 
oculation on the Establishment of Certain 
Microorganisms in the Rumens of Young 
Dairy Calves. W. D. POUNDEN AND J. W. 
HIBBS, Ohio Agricultural Experiment Sta- 
tion. 

Rumen inoculations with cud materials from 
cows on pasture were given 6 of 12 calves which 
were fed milk and placed on lawn pasture at 4 
d. of age. Rumen protozoa and certain bacteria, 
used as indicators of the presence of varieties 
characteristically associated with hay ingestion, 
readily were established in all inoculated calves. 
The bacteria were established in a relatively less 
degree in two calves which received grain sup- 
plement. Protozoa did not develop in the unin- 
oculated calves. Some characteristic bacteria be- 
came established in four of the six uninoculated 
calves by 6 wk. of age, but were limited to one 
of the observed varieties and were relatively few 
in number. The incidence of diarrhea among 
these calves was low and did not appear to be 
influenced by the inoculations. 

Characteristic rumen microorganisms became 
established only in relatively limited numbers in 
an uninoculated, 2-mo. old calf when it was 
turned out on pasture for 7 wk. with four inocu- 
lated calves of similar age. The marked differ- 
ence in microorganisms was rectified following 
rumen inoculation. Prior to inoculation, this calf 
had persistent mild diarrhea while on pasture but 
gain in weight was similar to an inoculated twin. 

PI7 The Influence of Pasture and Early Rumen 
Development on the Changes in the Plasma 
Carotenoids, Vitamin A and Ascorbic Acid 

and the Liver Storage of Carotenoids and 
Vitamin A of Young Dairy Calves. J. W. 
HIBBS AND W. D. POUNDEN, Ohio Agricul- 
tural Experiment Station. 

As a measure of the influence of pasture and 
early rumen development in meeting the vitamin 
needs of calves, an experiment was conducted 
using 12 calves tethered during the day on a lawn 
pasture beginning at 4 d. of age. One-half of 
the calves were inoculated with cud material 
from older animals, which were eating pasture, 
and a 14% protein grain mixture was fed ad 
libitum to half of the calves. Three calves fed 
in the barn served as controls. Milk feeding was 
limited in all calves to the rate of 0.9 lb./10 Ib. 
of body weight at birth. Blood samples were 
drawn for analysis on the 4th and 7th days of age 
and weekly thereafter for 6 wk. Ten calves were 
slaughtered at 42 d. of age and their livers were 
analyzed for carotenoids and vitamin A. 

The calves on pasture maintained much higher 
blood levels and liver storage of carotenoids and 
vitamin A during the first 6 wk. after birth than 
the controls. Plasma carotenoids averaged 255 
y(lOO ml. at 42 d. of age. The plasma ascorbic 
acid at 14 d. of age also was higher in the pasture 
fed groups. 

Rumen inoculations were not shown to affect 
the blood or liver vitamin levels observed. 

All calves grew well and no adverse effects due 
to the consumption of pasture were observed. 

Data also are presented showing the changes in 
plasma carotenoids, vitamin A and ascorbic acid 
before and after turning five older calves (aver- 
age 71 d. of age) out to pasture. These calves 
had been raised until the pasture period in the 
barn, three with and two without rumen inocu- 
lations. 

I t  is concluded that good pasture grass, when 
available, can be utilized by calves, even at an 
early age, as an effective means of meeting their 
vitamin needs and as an economical source of 
other nutrients. 

PI8 Carotene Requirements for Young Dairy 
Calves. R. F. ELLIOTTI, Cornell University. 

Studies were carried out involving 19 Guernsey 
and 16 Holstein calves in an attempt to determine 
the amount of carotene necessary to promote nor- 
mal growth, maintain adequate plasma levels and 
obtain liver storage of vitamin A. A daily in- 
take of 3.2 mg. of carotene/100 Ib. body weight 
was not sufficient for normal growth. This caro- 
tene intake did not maintain adequate plasma 
vitamin A levels or liver stores in Guernsey calves 
up to 60 d. of age, even though the calves were 

1 Present address: University of Kentucky. 
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allowed colostrum. The Holstein calves were 
able to make an average gain of 53 Ib. in 60 d., 
even though the plasma vitamin A levels were 
below normal and no liver storage occurred. 
Daily intakes of 6 mg. of carotene for Holstein 
and 10 mg. for Guernsey calves for each 100 lb. 
body weight were sufficient to maintain only bor- 
derline plasma levels and slight liver storage of 
vitamin A. Normal growth occurred at these 
levels of intake. 

PI9 The Plasma Levels of Carotene and Vita- 
min A in Calves from Dams Milked Prepar- 
tum and in Calves from Dams Milked Post- 
partum. H. D. EATON, A. A. SPIELMAN, 
R. E. JOHNSON, AND L. D. MATTERSON, Uni- 
versity of Connecticut and Storrs Agricul- 
tural Experiment Station. 

Prepartum milking results in a marked decrease 
in both the carotene and vitamin A content of 
colostrum. Since. colostmm contributes a large 
proportion of the carotene and vitamin A in- 
gested by the young calf, it is of value to know 
what effect prepartum milking of the dam has on 
these metabolites in the young calf. 

A total of 36 calves, 18 of which were from 
dams milked twice daily for 10 d. prior to the 
due date and 18 of which were from dams milked 
only after calving, were used. All calves were 
fed weighed amounts of colostrum and milk from 
their respective dams for the first 7 d. after birth 
and herd milk thereafter. After the first week, 
all calves had free access to hay, starter and 
water. Blood samples were drawn at birth and 
at weekly intervals thereafter until 4 wk. of age. 

There were no significant differences in the 
blood plasma levels of carotene and vitamin A at 
birth. However, for the remainder of the ex- 
perimental period, 1, 2, 3 and 4 wk. of age, both 
the blood plasma carotene and vitamin A were 
significantly higher in those calves from dams 
milked postpartum ( P  <0.01), as compared to 
those values for the calves from dams milked 
prepartum. 

Prepartum milking results in significantly lower 
blood plasma levels of carotene and vitamin A in 
young calves. 

P20 Effect of Type of Dispersion on Rate of 
Absorption of Carotene and Vitamin A by 
Dairy Calves. G. H. WISE, N. L. JACOBSON, 
R. S. ALLEN AND S. P. YANG, Iowa State 
College. 

Carotene and vitamin A, respectively, were dis- 
persed in a reconstituted milk, containing 10% 
non-fat milk solids and 3% hydrogenated soybean 
oil, and were fed to calves at the rate of 100,000 

I.U./100 lb. body wt. Subsequent changes in 
the concentrations of carotene and vitamin A in 
plasma of blood collected at 3-hr. intewals over a 
period of 15 hr. were used as an index of ab- 
sorption. Employing the nipple system of feed- 
ing calves, uptake of carotene from an oil con- 
centrate (50,000 I.U./g.) in the milk was greater 
when dispersion was accomplished by homogen- 
izing at 3,000 lb. pressure than when effected by 
stirring. A similar comparison of dispersions of 
a natural ester vitamin A oil (30,000 I.U./g.) re- 
vealed no difference between homogenization and 
stirring. The rate of absorption of vitamin A, 
however, was greater than that of carotene. 

Vitamin A oil (100,000 I.U./g.) dispersed by 
means of an emulsifying agent (Tween 80)l  was 
absorbed more readily and apparently to a greater 
degree than the unemulsified oil. The differ- 
ences were more pronounced when given via nip- 
ple than when delivered by stomach tube into the 
rumino-reticular cavity. The slower absorption 
from the latter procedure substantiates previous 
observations indicating that the method of ad- 
ministering vitamin constituents affects the rate of 
absorption. 

P21 Studies on the Site of Absorption and Con- 
version of Carotene to Vitamin A in the 
Dairy Calf. R. F. ELLIOTT~, Cornell Uni- 
versity. 

An operative technic was used as 'a method 
for studying the sites of absorption and conver- 
sion of carotene to vitamin A in the dairy calf. 
Blood samples taken from various sites along the 
intestinal tract showed a seemingly significant 
increase in plasma vitamin A values following 
the ingestion of carotene concentrate. The caro- 
tene plasma values showed a marked decline in 
most cases in contrast to that expected if carotene 
was absorbed as such into the blood supply lead- 
ing from the small intestine. The carotene values 
of fresh liver tissue from biopsy samples showed 
a corresponding increase but were smaller than 
the increase in vitamin A. Evidence was pre- 
sented in support of the view that the intestinal 
wall is a site of conversion of carotene to vitamin 
A in dairy calves. 

High-carotene blood plasma was given intra- 
venously to two Guernsey and two Holstein calves 
to study further the function of the liver in caro- 
tene conversion. Since the intestinal tract was 
by-passed in this way, it was assumed that any in- 
crease in plasma vitamin A or in liver stores 
would be due to conversion of carotene to vita- 

' Vitamin preparations supplied through the cour- 
tesy of Distillation Products, Inc., Rochester, N. Y. 

2 Present address: University of Kentucky. 
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min A in the liver. Decreases in the plasma caro- 
tene values occurred in Guernsey and Holstein 
calves with no rise in the plasma vitamin A 
values. The liver vitamin A values did not in- 
crease in Guernsey calves injected intravenously 
with high-carotene plasma. Large increases were 
observed in Holstein calves, but only equal to that 
observed in a control calf. No positive evidence 
was obtained to show that carotene in blood 
plasma is converted to vitamin A in either the 
Guernsey or Holstein calf. 

P22 Calf Losses in a Dairy Herd Consisting of 
Five Breeds. E. E. ORMISTON, University of 
Illinois. 

The losses of dairy calves even in well-man- 
aged herds limit the opportunity for selection of 
only the more desirable animals in a constructive 
breeding program. 

The losses occurring in a herd of five breeds, 
from 1935 to 1947, inclusive, are reported. A total 
of 809 heifer calves was born, of which approxi- 
mately 6% were abortions and stillbirths. Of 
the normal heifers born 24% died before they 
were 1 yr. of age. Seventy per cent of these calf 
losses occurred within the first 60 d. and in ap- 
proximately one-third of the deaths, pneumonia 
was identified as one of the responsible agents. 
There was no significant difference in the losses 
between the five breeds. 

The herd was maintained under what generally 
are considered good management practices and 
was free from contagious abortion. Accurate 
records were kept of the history of each calf with 
a clinical report of the cause of death in prac- 
tically all instances. 

P23 The Influence of Variations in Environ- 
mental Temperature and Thyroid Status on 
Growth and Feed Consumption in the Male 
Mouse. M. MAQSOOD AND E. P. REINEKE, 
Michigan State College. 

Groups of young male mice were fed 0.1 or 
0.2% thiouracil or several different levels of thy- 
roprotein for periods of 3 to 4 wk. at environ- 
mental temperatures of 24 and 30' C. Their 
daily food and water consumption and weekly 
body weights were recorded throughout the ex- 
perimental periods and compared with normal 
control values obtained under the same environ- 
mental conditions. 

Thyroprotein, when fed as 0.025 and 0.05% of 
the feed at 24' C., caused an increase of 13 and 
24% in body weight gain, respectively, and the 
mice consumed 20 and 30% more feed per day 
when compared with the control group. The in- 
crease in food and water consumption increased 

with the increase in dosage of thyroprotein but 
there was no direct relation between the amount 
of feed consumed and the weight gained at 24 
and 30° C. The mice fed 0.005% thyroprotein 
at 30' C. consumed 0.8 g. less feed/g, gain in 
body weight and gained 8 and 31% more weight 
when compared with the two control groups. 
Thiouracil administration caused a decrease in 
body weight gain and food and water consump- 
tion. 

Raising the environmental temperature from 
24 to 30° C. caused a tenfold reduction in the 
optimal thyroprotein dosage in the mouse, indi- 
cating that the demand for thyroxine is compara- 
tively less at high than at low temperatures. 

P24 Factors Affecting Heat Tolerance of Dairy 
Cattle.' R. E. MCDOWELL AND R. A. 
HILDER, Bureau of Dairy Industry, USDA. 

Studies have been conducted under controlled 
environmental temperature conditions with Hol- 
stein cows at Beltsville to determine the effect of 
stage of lactation and plane of nutrition on heat 
tolerance. In comparing dry cows and lactating 
cows at 65' F., there was no difference in body 
temperature between the two groups. At air 
temperatures of 90 and 100° F., there was little 
change in the body temperature of the dry cows, 
but there was a definite increase in body tem- 
perature in the lactating cow group. Greatest 
rises in body temperature are associated with 
higher feed intake at high environmental tem- 
peratures in both dry and lactating cows. 

In these studies respiratory rate tended to 
parallel environmental temperature in all groups. 
Environmental temperature appeared to have no 
direct effect on pulse rate. 

P25 The Comparative Heat Tolerance of Red 
Sindhi X Jersey and Other Breeds of Dairy 
Calves.' R. A. HILDER AND R. E. Mc.- 
DOWELL, Bureau of Dairy Industry, USDA. 

The effect of high environmental temperatures 
on body temperature, respiratory rate and heart 
rate have been studied on four groups of calves: 
Red Sindhi X Jersey crossbreds, purebred Jersey, 
purebred Holstein and crossbreds of various com- 
binations of European breeds. Part of the studies 
were carried out under natural climatic condi- 
tions at Beltsville during the summer of 1947, and 
part were done in a room in which air tempera- 
ture was controlled. In their ability to maintain 
normal body temperature, the groups rank as fol- 

1 This work was done with funds from the Agri- 
cultural Research and Marketing Act of 1946. 
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lows: Red Sindhi X Jersey, purebred Jersey, 
crossbreds of European breeds, and purebred Hol- 
stein. The difference between the Red Sindhi 
X Jersey group and the purebred Jersey group 
was slight except during prolonged exposure to 
high environmental temperature. The Red 
Sindhi X Jersey group definitely was lower than 
the other groups in respiratory rate. In these 
studies environmental temperature appeared to 
have no direct effect on heart rate. 

P26 Reactions of Dairy Cows to Higher Tem- 
peratures. S. BRODY,~ Missouri Agricultural 
Experiment Station. 

The lowest temperature at which cows begin to 
show decline in milk production and feed con- 
sumption and rise in rectal temperature is be- 
tween 70 and 85' F., varying with body size and 
milk-yield level-the greater the body size and 
milk yield the lower this "critical temperature." 
The highest temperature used was 105' F., when 
chamber and skin temperature met, obviously an 
important biological constant; the rectal tempera- 
ture then was between 106' F. (Jerseys) and 
108O F. (Holsteins); milk production and feed 
consumption then virtually ceased. 

Respiration rate increased in "acclimatized" 
cows from an initial 25/min. at 50' F. to maxima 
of 90 in Holsteins at 95' F. and 130 in Jerseys 
at 105' F.; in "unacclimatized" cows the maxi- 
mal respiration rates of 118 in Holsteins and 155 
in Jerseys were reached at 95' F. 

Rectal temperature began to rise earlier (at 
70° F.) and the rate of rise was steeper in the 
larger cows; its rise was least in cows with the 
greatest rise in respiration rate; its rise was least 
in cows that drank the most water. One cow 
increased her water consumption (with corre- 
sponding increase in urine output) from 10 gal. 
at 50° F. to over 45 gal. at 100 F. 

A sharp rise (100%) in blood creatinine was 
found. A decline in blood cholesterol resulted. 
A decline (40%) in heat production occurred 
with increasing temperature above 80° F. 

P27 The Effect of Increasing Environmental 
Temperatures on the Compositoin of Milk. 
J. W. COBBLE AND A. C. RAGSDALE, Univer- 
sity of Missouri. 

Changes in the composition of milk where 
cows are subjected to high environmental tem- 
peratures were studied on a group of ten cows in 
the Psychroenergetic Laboratory at the Univer- 

'A summary of results prepared for publication 
(Missouri Research Bulls. 423, 425, 433, 435, 436) 
by staff members of the Climatic Project on which 
the Missouri Agricultural Experiment Station and 
the USDA (BPISAE) are cooperating. 

sity of Missouri. Five cows were used as con- 
trols and five were subjected to various tempera- 
tures over a 5-mo. period. The temperature on 
the experimental cows, three Jerseys and two 
Holsteins, was increased systematically from 50 
to 105' F. by 5 to 10' F. During the last 14 d. 
of the experiment the control cows were subjected 
to a rapid increase in temperature up to 100' F. 
Some 850 samples of milk were collected and 
determinations made for total solids, fat percent- 
age, solids-not-fat, lactose, chloride and nitrogen. 

Data from these studies indicate a rise in the 
fat percentage, total solids and chlorides with an 
increase in temperature above 80 to 90' F., vary- 
ing with breed and individual. Solids-not-fat. 
lactose and nitrogen, to a lesser extent in the 
Jerseys, showed a downward trend at the same 
temperature levels. All constituents studied re- 
turned to approximately normal levels with a re- 
turn to 60' F. reading. 

In the rapid change of temperatures up to 100' 
F. over a 14-d. period, extreme increases were 
observed in the total solids, solids-not-fat, fat 
percentage, chlorides and nitrogen. Lactose 
dropped to a low level. 

Results obtained in composition of milk indi- 
cate breed differences, as well as an individual 
difference in ability to withstand high environ- 
mental temperatures. 

P28 The Influence of Temperature on the Caro- 
tenoid and Vitamin A Content of Milk Fat. 
0. T. STALLCUP AND A. C. RADSDALE, Uni- 
versity of Missouri. 

Studies have been made on the effects of en- 
vironmental temperature on the carotenoid and 
Vitamin A content of milk fat of four Holstein 
and six Jersey cows in the Psychroenergetic Lab- 
oratory at the University of Missouri. Two Hol- 
steins and three Jerseys were kept in a chamber 
in which the temperature was raised from 50 to 
105' F. over a 5-mo. period. Two Holsteins and 
three Jerseys serving as controls were kept at a 
temoerature a~~roximatine: 50' F. for the dura- 

A - 
tion of the experiment. The animals were fed 
the regular grain mix used in the University herd. 
Cod liver oil furnishing 75,000 units of Vitamin 
A and 10,000 units of Vitamin D was added at 
the time the animals were changed to 80' F. 
The animals were fed 2 lb. of beet pulp/day and 
alfalfa hay ad libitum as the sources of roughage. 
The carotenoids and Vitamin A were determined 
by the method of Boyer et al. Milk samples were 
taken at approximately weekly intervals through- 
out the trial. 

There was variation in both the experimental 
and the control groups with regard to the caro- 
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tenoid content of the fat. In most cases these 
variations tended to follow the consumption of 
hay rather than the pattern of ambient tempera- 
tures. The Vitamin A content of the milk fat 
was less variable, there being little difference in 
the values of either group except in the case of 
some of the experimental animals when they were 
taken from the hot chamber and feed consump- 
tion was increased markedly. 

P29 The Carotene Requirements of Guernsey 
Cattle for Reproduction (Progress Report). 
A. H. KUHLMAN AND W. D. GALLUP, Okla- 
homa A. and M. College. 

If the carotene intake per pound body weight 
during the last 90 d. before calving is used as a 
basis for determining the carotene requirements 
of Guernseys for reproduction, the 32 calving rec- 
ords now available show extremely large and 
seemingly inconsistent variations between indi- 
vidual cows. In 20 cases in which the average 
daily carotene intake during the last 90 d. before 
calving ranged from 38 to 81 y per lb. body 
weight, reproduction was unsatisfactory in more 
than one-half of the cases at all levels within the 
range of carotene intake in this group. Of the 
twenty calves, only nine were normal at birth, 
four had a constricted optic foramen, three were 
born prematurely, one died of convulsions, and 
three were extremely weak. Twelve cows with 
carotene intakes ranging from 83 to 158 y daily 
during the last 90 d. before parturition produced 
eight normal calves, two weak calves which died 
and two dead calves. 

No positive conclusions can be drawn from in- 
formation available now except that, in gene~al, 
the carotene requirements for Guernseys for re- 
production appear to be much E~jglrer than for 
Jerseys and there seem to be much greater indi- 
vidual variations in the Guernsey breed 111:rr1 were 
found in Jerseys. 

P30 Vitamin A Absorption Studies in Rumi- 
nants. R. P. NIEDERMEIER, V. R. SMITH AND 

L. H. SCHULTZ, University of Wisconsin. 

Changes in plasma vitamin A levels were used 
to study absorption of this vitamin from the abo- 
masum, small intestine and large inlestilre of 
goats. Massive doses of aqueous dispersed vita- 
min A were administered by direct injection into 
the part of the tract being studied, and when 
necessary that portion of the tract isolated by 
ligation and severance. Controls were treated the 
same way except for .injection of vitamin A. 
Vitamin A was determined on pre-treatment 
blood samples and on samples taken at 2-hr. 
intervals for the first 10 hr. of the post-treatment 
period. 

After the administration of 250,0b0 I.U. of 
vitamin A, the following blood plasma increases 
in vitamin A levels were obtained: An increase of 
10 per cent when injected into the abomasum, 
an Increase of 20 and 50 y per cent in two trials 
on the small intestine, and 14 y per cent in the 
large intestine. In all cases the peak was reached 
within 10 hr. after treatment, with a drop to near 
pre-treatment levels in 24 hr. With oral adminis- 
tration the maximum increase of 9 er cent was 

'!p reached in 12 hr. with no apprec~able drop in 
72 hr. 

P31 Relation Between the Carotene in the Feed 
and the Vitamin A Potency of Butter. H. G. 
WISEMAN AND J. B. SHEPHERD, Bureau of 
Dairy Industry, USDA. 

The vitamin A potency of butter in I.U./lb. 
has been shown by results at Beltsville to be, in 
general, related to the carotene intake by the 
equation Y = 12,912 + 8,937x, x =  Log intake 
(mg./day). From this equation it is evident that 
even for "winter butter" a much greater carotene 
intake (480 mg./day) is required than for any 
other normal function of the cow. To improve 
the vitamin A potency of "winter butter" for hu- 
man use much better methods of carotene preser- 
vation in forages are needed, yet methods which 
for the farmer are economically feasible. 

The losses in carotene in the harvesting of com- 
parable lots of alfalfa as field-cured hay, barn- 
dried hay and as silage have been measured dur- 
ing the past 3 yr. at Beltsville. Silages have 
shown nearly 9 times as much carotene as field- 
cured hay not exposed to rain, and 20 times more 
carotene than that which was exposed. Silage 
showed less loss in dry matter and protein than 
field-cured or barn-dried hays. Butter obtained 
from cows fed this silage had three times the 
vitamin A potency of butter from cows fed U. S. 
no. 2 field-cured hay. 

If high quality alfalfa silage can be produced 
regularly it appears economically practical to 
raise the vitamin A potency and yield of milk or 
butter during winter feeding. 

P32 Further Studies on the Relation of Soybeans 
to the'vitamin A Requirements of Dairy 
Cattle. M. F. ELLMORE AND J. C. SHAW, 
University of Maryland. 

Calves on a ration containing 30% raw soy- 
beans and receiving 48 y of carotene/lb. of body 
weight exhihited.a 40% decrease in plasma caro- 
tene and 30% decrease in plasma vitamin A. 
Calves on the same ration but receiving 64 y of 
carotene/lb. of body weight exhibited a similar 
decrease in plasma carotene and vitamin A. The 
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addition to soybean oil of a combination of N.D.- 
G.A., Tenox 2, and quercetin sulfonic acid at a 
level of 0.4% of the oil did not prevent the ad- 
verse effect of soybeans. 

P33 Role and Sources of B,, in the Normal 
Mammal. A. M. HARTMAN, L. P. DRYDEN 
AND C. A. GARY, Bureau of Dairy Industry, 
USDA. 

The authors reported some years ago, as the 
result of work with rats, that a chemically still- 
unidentified nutrient (X)  occurs in milk, non- 
fat milk solids, cheese, commercial casein, liver 
extracts and leafy foods and feeds (roughages), 
but is practically absent from yeast and grains; 
that this factor is required for growth, develop- 
ment, reproduction and lactation; that growth 
without it is particularly poor on diets containing 
lactose; and that high levels of protein are very 
deleterious, may even be lethal, when fed in diets 
deficient in X. 

Insofar as growth is concerned, B,, now has 
been shown to function like X even with animals 
on high protein diets; the relation of B,, to the 
utilization of protein, especially in relation to the 
utilization of high-protein diets, suggests a funda- 
mental function of this vitamin in the normal 
mammal. 

As a result of this work it is obvious that the 
foods and feeds with X activity possess B,, po- 
tency, but a B,, deficiency in our animals may 
be overcome by feeding crystalline B,,, or ma- 
terials like liver extracts which contain B,, in a 
dialyzable form, or milk or the above milk prod- 
ucts or leafy foods or feeds which contain a 
chemically still-unidentified, non-dialyzable ma- 
terial which produces the same result in the ani- 
mal as B,, or diets (like one containing an exces- 
sively high level of riboflavin) which induce the 
development of bacteria in the animal that syn- 
thesizes a BIZ-active material. 

Evidence indicates that cows ordinarily may 
synthesize enough B,, to maintain the B,, potency 
of the milk. There are suggestions, however, that 
some results on protein requirements of milking 
cows may have to be reconsidered in this con- 
nection. 

The Vitamin D Content of Roughages. 
G. C. WALLIS, C. A. SMITH AND R. H. FISH- 
MAN, Standard Brands and Agricultural Ex- 
periment Stations of Florida, Illinois, Kansas, 
Michigan, New York, North Carolina, South 
Dakota, Texas and Washington and The 
California State Polytechnic College. 

kinds produced and curing methods used in the 
various sections of the country are included. Hay 
samples were graded and classified by the USDA. 

The results revealed striking and unpredictable 
variations in the vitamin D content of roughages. 
The lowest value obtained in this study was 59 
U.S.P. units of vitamin D/lb. for a sample of sun- 
cured oat and vetch hay. The highest was 1,407 
units for a sample of sun-cured peanut hay. Sun- 
cured alfalfa hay varied from 64 to 1,044 units 
of vitamin D per Ib., a 16-fold variation. De- 
hydrated alfalfa meals ranged from 82 to 268 
units/lb. Strangely enough, the low value for 
sun-cured alfalfa hay was less than the low value 
for dehydrated alfalfa meal. Sun-cured prairie 
hay varied from 499 to 681 units/lb. mow-cured 
soybean hay from 163 to 681 and silages of vari- 
ous kinds from 61 to 105 units/lb. of wet silage. 
Information also will be presented on the vitamin 
D content of sun-cured timothy hay, clover, soy- 
bean and lespedeza hay, various kinds and grades 
of mixed hays, sorghum fodder and winter range 
grasses. 

These results emphasize the fact that wide and 
unpredictable variations exist in the vitamin D 
content of roughages. Many factors are con- 
cerned in determining their vitamin D content 
besides the extent of sunshine exposure during 
curing. Much careful research is needed yet to 
discover these factors and to properly evaluate 
their effect on the vitamin D content of roughages. 

P35 The Effect of the Proportion of Roughage 
in the Ration on the Growth of Dairy 
Heifers. K. E. HARSHBARGER AND G. W. 
SALISBURY, University of Illinois. 

Differences in growth of 15 Holstein heifers fed 
rations containing from 55 to 94% roughage have 
been measured. Five rations with three heifers 
on each have been tested. The four experimental 
rations were made up principally of timothy hay, 
soybean meal and corn. The control ration was 
made up of clover hay, corn silage and limited 
grain. The experimental rations contained from 
48.2 to 61.5% TDN and approximately 7.2% 
digestible protein. The timothy hay and grain 
were ground and mixed together in order that all 
components of the rations would be consumed in 
the same ratio. 

The average daily gain in live weight at the 
end of 12 wk. was above normal for all rations 
except the experimental ration containing 94% 
timothy hay. However, the TDN consumed per 
pound of gain in live weight above the estimated 
maintenance requirement was approximately the - - 

A nation-wide survey of the vitamin D content same for all rations except the experimental ration 
of roughages has been made. Sixty-two samples containing 55% timothy hay. The ration con- 
of hay and other roughages representative of the taining 70% timothy hay produced the largest 
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rate of gain and required the least amount of pated, crop yields on the fertilized soil were far 
TDN/lb. of gain. greater than those on the depleted soil. 

P36 Preliminary Report on the Influence of 
Soil Fertility on the Health, Reproduction 
and Milk Production of Dairy Cows. C. W. 
DUNCAN, K. M. DUNN, R. E. ELY, S. T. 
DEXTER AND C. E. MILLAR, Michigan Agri- 
cultural Experiment Station. 

A long-range experiment was started in 1945 to 
study the characteristics of various species of 
plants when grown on natural soil highly de- 
pleted of mineral nutrients, and on the same soil 
with large additions of lime and mineral fertil- 
izers. The products from a 200-acre farm so 
handled were fed to two groups of dairy cows. 
Since the two rations must be composed of the 
same species, and since forage legumes such as the 
clovers and alfalfa would not grow on the de- 
pleted soil, grass hays were grown, together with 
corn, wheat, oats and soybeans as concentrates. 
At the outset, it was recognized that this would 
not constitute a thoroughly satisfactory dairy ra- 
tion, due to the lack of a legume hay, and that, 
in agricultural practice, alfalfa or clover would 
be grown on the improved soil. 

The chemical composition of the crops grown 
on the fertilized and depleted soils has been deter- 
mined for each crop year. The oats, corn, and 
soybeans show a remarkable uniformity in com- 
position from year to year. In the first harvest 
year, the hay from the fertilized fields was stemmy 
and was not consumed readily. To correct this 
difficulty, the amount of nitrogen fertilizer was 
decreased and the hay was cut earlier than on the 
depleted fields. The total digestible nutrient and 
digestible protein intakes are now approximately 
equal for both groups. The milk and fat pro- 
duction records of the cows receiving the unfer- 
tilized hay definitely were higher in the first lacta- 
tion period than those of the cows receiving the 
fertilized hay, but this difference has diminished. 
No difference can be noted in the general well- 
being of the cows on the two rations. Herd 
health has not been a problem with these cows. 
At the present time the data show a slightly 
higher number of services per conception for the 
cows receiving the feed grown on the fertilized 
soil, although little significance can be attached 
to these at this time. 

Systematic chemical analyses have been made 
on the colostrum, milk and blood of all the cows 
since the beginning of the experiment. These 
data show no differences that would indicate a 
nutritional superiority of the crop species grown 
in highly fertilized soil over the same crop species 
grown on the depleted soil. As would be antici- 

P37 Conservation of Nutrients and Feeding 
Value of Wilted Silage, Barn-curqd Hay 
and Dehydrated Hay. R. E. ELY, L. G. 
SCHOENLEBER, J. B. SHEPHERD, H. G. WISE- 
MAN, C. G. MELIN, W. H. HOSTERMAN AND 

R. E. WAGNER, Bureau of Dairy Industry, 
BPISAE, PMA, and USDA. 

Comparable plots of second cutting 1948 forage 
were harvested and stored as wilted silage, barn- 
cured hay and dehydrated hay. The forage was 
principally alfalfa with a small percentage of 
grass. All forage was harvested with a field 
chopper. Supplemental heat was used in barn 
hay drying. One-half of each kind of forage was 
cut and harvested on July 13, 14 and 15, and the 
balance on July 19, 20 and 21. Part of the for- 
age harvested by each method was rained on 
before being stored. The forages all were of 
about equal quality with an official grade of U. S. 
no. 2 leafy alfalfa light grass mixed hay. 

Nutrient preservation in the wilted silage, barn- 
dried hay and dehydrated hay was, respectively: 
dry matter 77, 79 and 84%; protein, 77, 77 and 
81%; and carotene, 17, 15 and 25%. Average 
daily milk production per cow on wilted silage, 
barndried hay and dehydrated hay was 33.9, 36.1 
and 35.2 lb., respectively. Initial production was 
about the same on wilted silage and dehydrated 
hay, and about 1.5 lb. higher on the barn-dried 
hay. The 30-d. declines in production were 10.2, 
7.8 and 7.1%, respectively. The labor and 
equipment requirements were about equal for 
the wilted silage and barn dried Kay, but the 
labor required for the dehydrated hay was some- 
what higher. 

P38 Observations on Time Required for Dairy 
Cows to Eat Grain, Silage and Hay. K. E. 
HARSHBARGER, University of Illin&. 

The principal objective in this study was to 
determine the average rate at which dairy cows 
eat grain, silage and hay. Time studies were 
completed on Ayrshire, Brown Swiss, Guernsey, 
Holstein and Jersey cows. 

The average rates of eating ranged from about 
2 to 3 min./lb. for grain, 1.75 to 2.75 min./lb. 
for silage and 7 to 16 min./lb. for hay. For every 
type of feed, the rate of eating was highest for 
Holsteins and lowest for Jerseys, with other breeds . 

intermediate. In addition to breed differences, 
there are many other factors that affect the rate 
of eating feeds by dairy cows. 

Information on the time required by cows tb 
consume grain is of considerable practical im- 
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portance in connection with the design and opera- 
tion of milking parlors. When cows are milked 
in a milking parlor by the rapid milking pro- 
cedure, they generally do not have sufficient time 
to eat grain allowances during the actual milking 
process. 

P39 How Hay Feeding to Cows on Pasture Af- 
fected Milk Production and Body Weight. 
D. M. SEATH, University of Kentucky. 

No appreciable increase in milk production or 
body weight change resulted from feeding alfalfa 
hay free-choice to milking Holstein and Jersey 
cows on pasture during a 45-d. experimental 
period from July 17 to August 30, 1948. Two 
experimental groups of 5 cows each received hay 
and were compared to a third five-cow control 
group not receiving hay while grazing on orchard 
grass-alfalfa pasture. Not over 20% of the herb- 
age consisted of alfalfa and the grazing took place 
following the harvesting of the early spring 
growth for silage and hay. Hay consumption 
varied from slightly less than 6 lb. per head daily 
during the first 13 d. of the experiment, when 
receiving first cutting alfalfa hay, to slightly more 
than 14 Ib. during the last 32 d. of the experi- 
ment when second cutting alfalfa was being fed. 
Relatively dry weather during the last 2 wk. of 
the experiment caused the pasture herbage to ap- 
pear dry and lacking in succulent growth. In 
spite of this, the group not receiving hay produced 
as well as did the groups receiving hay during this 
period. All three groups produced at a lower 
level than did ten comparable cows within the 
regular experiment station herd grazing bluegrass 
pasture. Besides the difference in pasture, this 
latter group had access to more ample shade than 
was available to the three five-cow groups. 

P40 A Method for Estimating the Feed-replace- 
ment Value of Pasture Forage. W. B. 
NEVENS, R. W. TOUCHBERRY AND J. A. 
PRESCOTT, JR., University of Illinois. 

This investigation had for its objective the 
design of a simple method for the measurement 
of the feed-replacement value of pasture herb- 
age. Fifteen pairs of high-producing cows were 
selected. The cows of a pair were nearly alike 
in weight, stages of lactation and gestation and 
level of milk yield. One cow of each pair was 
assigned at random to the "pasture group" and 
the other to the "dry-lot group". The pasture 
group was allowed access to a pasture of known 
area and was given grain mixture as the only sup- 
plementary feed. The dry-lot group received 
only silage, alfalfa hay, beet pulp and the same 
kind of grain mixture as that given the pasture 
group. The experiment lasted 18 wk. 

The production of the two groups was not 
significantly different. The method of calculat- 
ing the feed-replacement value of the pasture is 
to find the difference between the amounts of 
feed, other than pasture, given the two groups 
of cows. For this experiment, the difference 
amounted to 3,554 lb. silage, 1,935 Ib. hay, 169 
Ib. beet pulp and 510 lb. grain mixture. Divid- 
ing each of these amounts by 38.38, the yield per 
acre of FCM (fat-corrected milk) in cwt., gives 
the feed-replacement valueJlO0 Ib. FCM. 

P41 Distribution of Intravenously Injected 
Radioactive Phosphorous (P32) in the Body 
of the Dairy Cow. N. P. RALSTON, MAX 
KLEIBER, A. H. SMITH AND A. L. BLACK, 
University of California. 

A venous catheterization technic has been 
adapted for accurate injection of materials into 
the blood stream of dairy cows. This method al- 
lows the drawing of frequent blood samples over 
prolonged periods. A series of experiments has 
been conducted, concerning phosphorous metab- 
olism, employing this method. 

Two of these experiments were terminated by 
slaughtering the cows in order to study the dis- 
tribution of the injected radioactive phosphorous 
in the tissues. 

P42 The Effects of Lactose Feeding on Lactase 
Production.' JESSIE FISCHER, T. S. SUTTON, 
J. L. LAWRENCE, H. H. WEISER AND G. L. 
STAHLY, Ohio State University. 

Three groups of rats were fed rations contain- 
ing carbohydrate as follows: ( I )  67% cornstarch; 
(11) 31.6% lactose (supplied by non-fat dry milk 
solids) plus 32.8% cornstarch; and (111) 31.6% 
USP lactose plus 35.4% cornstarch. Rats in 
groups I1 and I11 exhibited diarrhea. Diarrhea 
disappeared entirely in group I11 but occasionally 
was observed in group I1 during a 6-mo. feeding 
period. The rats then were killed and the total 
lactase activity of the small intestinal mucosa of 
each rat was determined. In 4 hr. the following 
average percentages of lactose were hydrolyzed: 
( I )  37.6%, (11) 48.2%, and (111) 42.7%. 
These differences were not significant. 

In another experiment, three groups of rats 
were fed rations containing 67% carbohydrate 
as follows: ( I )  67% cornstarch, (11) 15% USP 
lactose plus 52% cornstarch, and (111) 35% USP 
lactose plus 32% cornstarch. Rats from each 
group were killed and total small intestinal lac- 
tase determined at 0, 1, 4, 8 and 18 wk. No rela- 
tionship between lactase concentration and lactose 
feeding at these two levels was found. 

'Research supported by the American Dry Milk 
Institute, Inc. 
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These results considered in conjunction with a 
study of lactase activity of the cecal contents of 
some of these same rats reported elsewhere1 indi- 
cate that any significantly greater lactase activity 
in response to lactose feeding is microbiological 
rather than mucosal in origin. However, the 
available data are not conclusive proof that the 
disappearance of diarrhea with continued lactose 
feeding is a result of microbiological changes 
alone. 

P43 Blood Sugar Studies in Relation to Ketosis 
in Ruminants. L. H. SCHULTZ, V. R. SMITH 
AND H. A. LARDY. University of Wisconsin. 

This study was undertaken in an effort to ob- 
tain additional information regarding the rela- 
tionship between blood sugar and blood ketone 
levels in ruminants. Goats were used in all of 
the studies. By means of daily injections of 80 
units of protamine zinc insulin it was possible to 
maintain blood sugar levels below 30 mg. % 
for a week with no increase in blood ketones or 
particularly adverse effects upon the animal. In- 
travenous injection of alloxan at the rate of 90 
mg./kg. of body weight caused an initial hyper- 
glycemia, then a hypoglycemia and finally a 
marked and permanent hyperglycemia. There 
was a gradual hut marked increase in blood ke- 
tones. Daily subcutaneous injections of 1 g. of 
phlorhizin for a period of 1 wk. resulted in the 
excretion of approximately 40 g. of glucose daily 
hut caused no marked changes in either blood 
sugar or blood ketone levels. Oral administra- 
tion of 15 g. of ketogenic fatty acids (particularly 
hutyric and caproic) caused marked but very 
transitory changes in blood sugar levels. First 
there was a hyperglycemia, then a hypoglycemia 
and finally a somewhat longer period of hyper- 
glycemia. The lowered blood sugar immediately 
followed the peak of ketone body production. 

P44 Biochemical and Histopathological Studies 
of Fasting Ketosis and Spontaneous Ketosis 
of Cows. J. C. SHAW, P. V. SAARINEN, B. C. 
HADJIOLOS AND E. C. LEFFEL, University of 
Maryland. 

Most of the biochemical alterations observed in 
the blood and various organs of cows with spon- 
taneous ketosis can be produced by fasting cows 
in the  early postpartal period. All the blood 
lipid fractions are low in both fasting and spon- 
taneous ketosis. The plasma organic acid-solu- 
ble phosphoms is low in both cases. The jn- 
organic phosphoms varies widely in both cases. 
Phosphatase values decrease in both fasting and 

1 Society of American Bacteriologists, Proceedings 
of Annual Meeting, 1949. 

spontaneous ketosis. Ca, Na, K and C1 values 
are normal in both cases. In the early stages of 
spontaneous ketosis the liver fat often approaches 
normal values. The fatty liver observed in the 
later stages of spontaneous ketosis appears to be 
due primarily to fasting. The increase in the 
liver fat in both fasting ketosis and the later 
stages of spontaneous ketosis appears to be due 
mainly to glycerides. The ester cholesterol in- 
creases in both cases but tends to be higher in 
spontaneous ketosis. The total cholesterol in the 
liver varies within normal limits in both cases. 
Of particular significance is the fact that at the 
same low level. of blood glucose, ketonemia is - 
much more marked in spontaneous ketosis than in 
fasting ketosis. The liver glycogen is depleted 
markedly in both cases. Cows exhibiting fasting 
ketosis do not show clinical symptoms known to 
be associated with spontaneous ketosis though the 
blood glucose values may be very low. In fast- 
ing ketosis as well as in spontaneous ketosis, the 
liver, kidneys, and all of the endocrine glands 
exhibit fatty phanerosis. In the later stages of 
spontaneous ketosis there is a marked degenera- 
tion of the epithelial cells of the various organs 
and endocrine glands, and severe damage to the 
convoluted tubules of the kidneys always has been 
observed. In most cases of spontaneous ketosis 
significant alterations have been observed in the 
anterior lobe of the pituitary. Also, in spon- 
taneous ketosis the adrenal glands always are en- 
larged, with the degeneration of the epithelial 
cells being most marked in the zona glomerulosa. 

P45 Standards for Growth in Weight of Jersey 
Heifers. C. A. MATTHEWS AND M. H. FOHR- 
MAN, Bureau of Dairy Industry, USDA. 

The average weights of 378 Jersey heifers, ex- 
cluding twins and inbreds, born and raised in the 
Beltsville herd were used in preparing a standard 
of normal growth by 10-d. periods from birth to 
365 d. of age. Average weights on 360 of these 
heifers were used in preparing a standard by 
months from birth to 21 mo. 

Average weights at birth, 90, 180 and 365 d. 
were 55.6, 137.9, 277.0 and 519.3 lh., respectively, 
for the standard by 10-d. periods, and 55.7, 138.3, 
277.1 and 519.7 lb., respectively, for the standard 
by months. The average weight at 18 mo. was 
660.1 Ib. 

Slight irregularities in the growth curve for 
average weights were smoothed out by the fitting 
of 4th degree orthogonal polynomials to produce 
the standards for weights at specified ages and 
gains in weight during specified periods. The 
changes in the standard deviations with increase 
in age were smoothed out in the same manner. 
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Factors which divide a normal distribution into 
ten sections with an equal number of items in 
each were applied to these estimated standard 
deviations to provide a system for grading indi- 
vidual animals on the extent of the differences 
between their weights and the standard. 

P46 The Value of Wood Molasses for Growth 
of Dairy Heifers. T. H. BLOSSER, G. W. 
SCOTT, R. E. ERB AND A. 0 .  SHAW, State 
College of Washington. 

Ten heifer calves (eight Holsteins and two Jer- 
seys) ranging in age from 3 to 10 mo. were di- 
vided into two groups of five each. Both groups 
received chopped alfalfa hay and enough grain 
so that they were being fed total digestible nu- 
trients at a level 5% below Morrison's (20th 
ed.) minimum standards for growing dairy cattle. 
In addition, one group was fed 2 lb. of wood 
molasses daily for the first 8 wk. (1st phase) of 
the experiment and 4 lb. of wood molasses daily 
for the next 7 wk. (2nd phase). 

The wood molasses-fed group gained 1.22 lb./ 
d. during the 1st phase and 1.37 lb./d. during the 
2nd phase of the experiment. The control group 
gained 0.94 lb. daily during the 1st phase and 1.06 
lb. daily during the 2nd phase. These differ- 
ences were highly significant. The total of 1,540 
lb. of wood molasses fed during both phases pro- 
duced 155 lb. more gain in the wood molasses- 
fed than in the control group. Thus, 10 lb. of 
wood molasses produced 1 lb. of gain. There 
was no significant difference between the two 
groups in increase in height at the withers. 

The major problem encountered was in regard 
to the palatability of the wood molasses. The 
calves did not relish it, although as the trial pro- 
gressed they seemed to become more accustomed 
to its taste. 

I t  is concluded that wood molasses is of value 
for growth of dairy calves. 

P47 Effect of Various Milking Procedures, Pre- 
partum and Postpartum, on Composition. of 
Mammary Secretions. D. B. PARRISH, F. C. 
FOUNTAINE, G. H. WISE, F. W. ATKESON 
AND J. S. HUGHES, Kansas Agricultural Ex- 
periment Station. 

Observations were made on composition of 
mammary secretions obtained by various milking 
procedures. Procedures used were: normal post- 
partal milking; partial postpartal milking of one- 
half of the udder; milking of cows and heifers 
commencing 8 to 12 days prepartal; milking one- 
half the udder throughout the gestation period, 
followed by normal milking postpartum; and 
single milkings 3 to 12 d. after commencement 

of the normal dry period. Except in the latter 
case, milkings were made twice daily. Oxytocin 
was used in some of the trials. 

Changes in the secretions were followed by de- 
terminations of quantities produced, specific grav- 
ity, and concentrations of fat, total solids, ash, 
lactose, protein, vitamin A, carotenoids and to- 
copherols. Observations also were made of con- 
dition of the udder and effect on later production 
of milk. 

Cows and heifers that were milked commencing 
8 to 12 d. prepartal produced secretions in the 
early stages that resembled colostrum and rapidly 
assumed the characteristics of normal milk in 
subsequent milking; only small, if any, further 
changes were noted at time of calving. Similar 
results were noted in the case of cows milked 
throughout the whole gestation period when 
quantities of secretions obtained totaled several 
pounds daily, whereas cows that tended to go dry 
in spite of continuous milking produced secretions 
at time of calving that had many of the charac- 
teristics of colostrum. Cows milked a single time 
3 to 12 d. after commencement of the normal dry 
period frequently produced secretions in the early 
stages having a specific gravity lower than normal 
milk. No marked differences were obtained in 
the nature of the secretions when oxytocin was 
used. 

Effect of the experimental procedures on con- 
tent of various constituents of the mammary 
secretions and on condition of the cow will be 
presented and relation of the findings to theories 
of colostrum formation will be discussed. 

P48 Some Effects of Prepartum Milking on the 
Performance of Cows and Calves. R. A. 
ACKERMAN, G. HYATT, JR. AND A. H. VAN 
LANDINGHAM, West Virginia University. 

Forty-five Ayrshire cows and first-calf heifers 
were divided at random into a prepartum and 
control group. Of the 24 animals milked pre- 
partum an average of 9 d., six produced less than 
2 lb. the day preceding parturition; four 2 to 10 
lb.; five 11 to 20 lb.; and nine over 20 lb. 

Based on the total nitrogen and vitamin con- 
tent, normal milk was produced at parturition by 
cows yielding over 20 lb. on the day before 
calving. 

On the average, all prepartum groups reached 
their peak of production slightly later and main- 
tained their production at near peak levels over a 
longer time than did the control group. 

Daily obsewations of the amount of udder con- 
gestion and lymphatic edema, both before and 
after parturition, were recorded. There was con- 
siderable variation within groups. The results 
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indicated, however, that prepartum milking 
neither reduced the amount of congestion or 
edema nor the length of time required for the 
udder to become normal. 

Calf feeding and management differed only in 
that calves from prepartum groups were given 
more cod liver oil the first 3 d. than those from 
dams in the control group. All calves received 
their dams' milk the first 4 d. No calf mortality 
or serious scours occurred. The average rate of 
gain of calves in all groups was satisfactory. 

P49 .The Effect of Preparmm Milking on the 
Ascorbic Acid and Riboflavin Content of 
Colostrum at Parturition. A. H. VANLAND- 
INGHAM, C. A. FLANDERS AND R. A. ACKER- 
MAN, West Virginia University. 

Six cows, four Ayrshires and two Holsteins 
were milked 8 to 18 d., average 14 d., before 
parturition. Production on day before parturi- 
tion varied from 10.3 to 24.6 with an average of 
21.4 lb. 

Wide variations were observed in the total 
nirogen, ascorbic acid and riboflavin content of 
colostrum produced by cows milked before par- 
turition. The composition of the colostrum at 
parturition was related to the level of production 
and the total amount produced before parturition. 

Total nitrogen in colostrum on day of parturi- 
tion averaged 727 mg./100 ml. Milk produced 
by 11 cows not milked prepartum averaged 737 
mg. total nitrogen on the 3rd day foliowing par- 
turition. 

Ascorbic acid decreased from an average of 
18.5 mg./l. 3 d. before parturition to 4.7 mg. on 
the day of parturition and to 4.3 mg. on the 3rd 
day following parturition. 

Riboflavin decreased from an average of 6.53 
mg./l. 3 d. before parturition to 2.70 mg. on thr 
day of parturition and to 1.90 mg. the 3rd day 
following parturition. 

P50 Effectiveness of Penicillin Infusions in 
Eliminating Mastitis Infections in the Bureau 
of Dairy Industry Herd. W. W. SWETT, 
L. A. BURKEY, CECELIA R. BUCKNER AND 

P. C. UNDERWOOD, Bureau of Dairy Industry, 
USD A. 

Beginning in 1944, penicillin was administered 
to a limited number of udder infections in the 
Bureau's dairy herd at Beltsville. At the outset 
the total dosage was 50,000 units. In some cases 
it was administered as a single infusion. In other 
cases 25,000 units was administered once daily 
on 2 consecutive days. About 65% of the strep- 
tococcal and one third of the staphylococcal in- 
fections were eliminated by these treatments. 

From April, 1946, through December, 1947, 
penicillin was used exclusively. During this 
period each treatment consisted of two infusions 
daily on 2 consecutive days and the total number 
of units for the treatment was increased to at 
least 100,000. More than 90% of all strepto- 
coccal infections and 85% of all staphylococcal 
infections were eliminated when this four-in- 
fusion treatment procedure with increased dosage 
was followed. 

The nature of infection found in this herd dif- 
fered materially from that usually reported by 
other investigators. Only about 10% of the in- 
fections were caused by Streptococcus agalactiae 
and only 55% by streptococci of all kinds. 
Staphylococci accounted for more than 30% and 
coliform bacteria, pseudomonads, yeasts and 
cocci for the balance. 

P51 The Incidence and Relative Severity of In- 
fections of Different Organisms in Mastitis. 
L. A. BURKEY AND CECELIA R. BUCKNER, 
Bureau of Dairy Industry, USDA. 

The view still widely accepted that Strepto- 
coccus agalactiae is the principal infecting organ- 
ism in mastitis is not borne out from the stand- 
point of either prevalence or severity of mastitis 
in results obtained in the herds maintained by the 
Bureau of Dairy Industry at Beltsville. Studies 
during the last 4 yr. have shown that S .  agalactiae 
was associated in only 7 to 15% of the infections 
of mastitis, whereas Streptococcus uberis was 
found in 19 to 30% and hemolytic staphylococci 
in 21 to 38% of the infected quarters. Results 
indicate that incidence of infections of different 
organisms is related in part to the ease of their 
elimination by treatment. 

Of the seven species of bacteria encountered 
in mastitis, at least 20 distinct strains were found 
associated with these infections. Studies on the 
severity of mastitis, judged by the leucocyte count 
and the percentage of chlorides of the fore-milk, 
indicate ;hat most of these strains are capable of 
causing severe infections of mastitis. However, 
these studies indicate that certain strains of Strep- 
tococus dysgalactiae and S uberis, enterococci 
and streptococci of the viridans group usually 
were associated with relatively mild infections. 
Likewise they indicate that mixed infections of 
strains of S .  agalactiae and certain strains of S .  
dysgalactiae and S.  uberis with hemolytic staph- 
ylococci were found associated with less severe 
infections. However, such a measure of the de- 
gree of severity is not an adequate basis for pre- 
dicting the effectiveness of treatment. 

P52 A Study of the Reliability of Various Diag- 
nostic Tests and the Efficiency of Certain 
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Therapeutic Measures in the Control of Mas- 
titis. C. P. MERILAN, H. A. HERMAN, J. E. 
EDMONSON, K. L. TALLMAN AND 0. S. 
CRISLER, University of Missouri. 

A study of the reliability of various diagnostic 
tests and the efficiency of certain therapeutic 
measures in the control of mastitis has been made 
on the 'LJniversity of Missouri dairy herd over a 
10-yr. period. A combination of the Hotis test 
and microscopic examination of incubated milk 
samples was used as a standard. The leucocyte 
count detected 71.92% of the positive samples 
and 84% which were negative to the Hotis and 
microscopic tests. The chloride test detected 
53.5% of the positive samples and 78.4% of the 
negative samples. Agreement on 33.08% of the 
positive samples and 9.11% of the negative sam- 
ples was shown in 1,852 comparisons of the bro- 
mothymol blue test with the Hotis and micro- 
scopic tests. 

The fact that many cows affected with mastitis 
undergo "natural recovery" is recognized. In 
this study, approximately 38% of the untreated 
cows recovered. 

The effectiveness of various treatments for 
mastitis was studied in 289 infected quarters of 
140 cows. Only animals with at least two tests 
after treatment are included in this study. Treat- 
ment of 82 quarters with sulfanilaminde in 
iodized mineral oil resulted in 73.17% of the 
quarters becoming negative to the Hotis and 
microscopic tests and 69.35% of the 186 infected 
quarters given penicillin infusions were negative 
within an average of 29 d. after treatment. 
Treatments with 4-4 diamino-diphenyl sulfone 
and Tyrothricin also were studied and results will 
he reported in detail. 

P53 Preliminary Observations on the Biochem- 
ical and Serological Characteristics of Coli- 
form Organisms Isolated from Cases of Acute 
Mastitis. J. C. OLSON, JR., I. A. SCHIPPER 
AND M. E. SCHMITZ, University of Minnesota. 

The object of this study was to obtain informa- 
tion regarding the heterogeneity or homogeneity 
of coliform bacteria isolated from cases of acute 
bovine mastitis. Consequently, extreme care was 
taken to exclude external coliform contaminants. 
In addition, all isolations were made from poured 
plates on which a large number of coliform 
colonies occurred. Sufficient colonies were picked 
from individual plates to make reasonably certain 
that representative cultures of types present on 
the plates were obtained. No evidence was ob- 
tained, during the study of any of the cases, which 
would indicate that organisms other than coliform 
were etiological agents. All cultures were classi- 

fied according to Bergey's Manual of Determina- 
tive Bacteriology and according to Parr (Bact. 
Rev., 3: 148 .  1939). Seventy-six cultures were 
isolated and classified. The cultures could be 
segregated into two 'sharply defined biochemical 
groups. The organisms of one group, consisting 
of 64 cultures isolated from various quarters of 
six cows, were typical of Aerobacter aerogenes. 
The majority of these cultures were capsulated. 
The organisms of the second group consisting of 
12 cultures, isolated from one quarter of a cow 
not included in the six mentioned above, were 
typical of Escherichia freundii. These cultures 
were non-capsulated. 

Serological studies now in progress employing 
both slide and tube agglutination technics indicate 
that at least two serological types are present 
among the 76 cultures. 

P54 Comparison of the Incidence and Severity 
of Mammary Edema of Cows Fed Roughages 
Alone or Roughages Plus Grain during the 
Dry Period. F. C. FOUNTAINE, D. B. PAR- 
R I ~ H  AND F. W. ATKESON, Kansas Agricul- 
tural Experiment Station. 

Cows of the Ayrshire, Guernsey, Jersey and 
Holstein breeds were assigned alternately, within 
the breed, to two groups. So that they would be 
in a good state of flesh at time of turning dry, 
cows in group 1 were fed additional amounts of 
grain during the terminal 3 mo. of lactation. 
During the dry period their ration was limited to 
alfalfa hay ad libitum, plus atlas sorgo silage. 
Cows in group 2 were fed according to production 
during the terminal stages of lactation, and were 
fed alfalfa hay, sorgo silage and a 16% grain con- 
centrate during the dry period. 

Both prior to and subsequent to parturition 
there was no significant difference in the incidence 
and severity of mammary edema and congestion 
of cows in the two groups. The incidence of 
edema of varying degree of severity was 54% in 
the group fed grain during the dry period and 
56% in the group that received only roughage. 

P55 Diluting Bull Semen on the Basis of Num- 
bers of Spermatozoa rather than by Volume. 
C. BRANTON, M. H. NEWSOM AND T. E. 
PATRICK, Louisiana State University. 

This report deals with a study of diluting bull 
semen to contain 16, 12, 8, 6 and 4 million 
spermatozoa/ml. regardless of the numbers of 
spermatozoa in the undiluted semen samples. 
Fifty ejaculates from 10 bulls, 6 of them Jerseys, 
2 Holsteins, and 2 Guernseys, were diluted with 
egg yolk-citrate-sulfanilamide and used in routine 
breeding. The experimental design employed 
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consisted of two 5 x 5 Latin squares. Results on 
the basis of 30 to 60 d. non-returns to 1,895 first 
services showed, 62.8, 64.0, 66.8, 58.0 and 63.5% 
non-returns for semen diluted to contain 16, 12, 8, 
6 and 4 million spermatozoa/ml., respectively. 
When tested statistically, these fertility levels were 
not significantly different. 

P56 Penicillin and Sulfanilamide in Semen Di- 
lutors and Their Effect on Fertility of Semen 
from Relatively Fertile Bulls. J. P. MIXNER, 
New Jersey Agricultural Experiment Station. 

To determine the effect of penicillin and sul- 
fanilamide in combination on fertility of semen 
from bulls of relatively high fertility a 3 x 3 latin 
square was designed and replicated three times 
using a total of six Holstein and three Guernsey 
bulls. The following three egg yolk citrate dilu- 
tors were coinpared: ( a )  containing 1,000 units 
penicillin/ml. dilutor, (b)  containing 3 mg. sul- 
fanilamide/ml. dilutor, and (c) containing 1,000 
units penicillin plus 3 mg. sulfanilamide per ml. 
dilutor. The data accumulated were for 27 
semen samples from nine bulls and used on a 
total of 520 1st and 2nd service cows and were 
based on 60 to 90 d. non-returns. The mean per 
cent fertility, levels on the three dilutors were as 
follows: (a)  67.2%, (b) 74.4% and (c)  74.3%. 
An analysis of variance of the data indicated that 
there were no significant differences in these con- 
trasted mean fertility levels. 

P57 A Comparison of Penicillin, Streptomycin 
and Sulfanilamide for Improving the Fer- 
tility of Semen from Relatively Infertile 
Bulls. J. 0. ALMQUIST, Pennsylvania State 
Colleee. 

In the present study seven relatively infertile 
bulls of the Western Pennsylvania Artifical Breed- 
ing Cooperative were used t o  compare yolk-citrate 
diluted semen and yolk-citrate diluted semen con- 
taining either 1,000 units of penicillin/ml., 1,000 
units of streptomycin/ml., 1,000 units each of 
penicillin and streptomycin/ml. or 300 mg. % 
sulfanilamide. Each diluted semen sample served 
as its own control in that only half of the sample 
received one of the four treatments tested while 
the other half remained untreated. Two of 
the seven bulls were slaughtered soon after the 
beginning of the experiment because of extremely 
low fertility even though there was some indica- 
tion of positive treatment response. The fertility 
of the diluted semen from the remaining five 
relatively infertile bulls showed a marked im- 
provement when treated with penicillin, strepto- 
mycin or the combination. The control por- 
tions of 76 ejaculates were used for 1,814 insem- 

inations and the treated portions for 1,807 
inseminations. Based on 90 to 120 d. non- 
returns, fertility was increased 21.7 percentage 
units by penicillin, 25.9 percentage units by 
streptomycin and 21.3 percentage uits by penicil- 
lin plus streptomycin. Sulfanilamide gave a 
slight decrease of 2.9 percentage units. The con- 
trol semen averaged 38.9% non-returns. 

P58 Fertility of Bull Semen Diluted from 1: 100 
to 1: 300. E. L. WILLETT, American Foun- 
dation for the Study of Genetics. 

Two small-scale and two large-scale experi- 
ments have been conducted to determine the fer- 
tility of bull semen diluted above 1 : 100. Non- 
returns were computed at an average of 75 d. 
after service. Yolk-citrate diluter was used in the 
first experiment and yolk-sulfanilamide-citrate in 
the others. Each semen collection, consisting of 
two or more ejaculates from a bull, was split three 
ways. One-third was diluted 1 : 100 and the other 
two portions were diluted at higher levels. The 
highest dilution studied was 1 :300. The different 
dilution levels were rotated among different in- 
seminator groups where the semen was used for 
breeding. In every experiment there was a 
downward trend in non-return rate with increase 
in rate of dilution, but no significant differences 
were obtained. When non-return percentages 
were plotted on a graph against numbers of 
spermotozoa per insemination, there appeared to 
be a curvilinear relationship with the rate of drop 
in non-returns increasing with decrease in sperm 
numbers. In the two large-scale trials with a 
total of 7,787 services from 54 collections from 
18 bulls, for samples containing 6,000,000 sperm 
or more the regression coefficients were 0.43% - 
and 0.52%-the decrease in non-return rate per 
million decrease in spermatozoa per insemination. 
For the samples containing less than 6,000,000 
spermatozoa per insemination, the regession co- 
efficients were 6.99% and 2.62%. The figure of 
6,000,000 spermatozoa per insemination roughly 
represents, on the average, the dilution level of 
1:200 when 1 ml. of semen is used per insem- 
ination. 

P59 Buffered Whole Egg as a Nutrient Extender 
for Bovine Spermatozoa. H. 0. DUNN AND 

R. W. BRATTON, Cornell University. 

A satisfactory bovine semen extender has been 
prepared by mixing one part of whole eggs, from 
which the chalazae have been removed and 
which have been thoroughly beat& in a Waring 
blender, with three parts of a buffer containing 
1.93% sodium citrate dihydrate and 0.4% suc- 
cinylsulfathiazole (sulfasuxidine) . 
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The livability and fertility of spermatozoa 
stored at 5' C. in the citrate-sulfasuxidine-whole 
egg formula (1.9 CSSWE) and in the standard 
2.97% citrate-sulfanilamide-yolk formula (2.9 
CSAEY) were compared. Sixty-nine split 
ejaculates were extended to give approximately 
16 x 108 live sperm/ml. extended semen. The 
estimated percentages of motile spermatozoa at 
0 and 2 d. were 60 and 52 for the 2.9 CSAEY 
and 62 and 54 for the 1.9 CSSWE. The visibility 
of the spermatozoa and their rate of progressive 
motility was much greater in the latter. Based 
on 28 to 35 d. non-returns to 5,915 first-service 
cows, the percentage non-returns was 76.4 for the 
standard egg yolk formula and 74.3 for the whole 
egg formula. This difference is not statistically 
significant. Citrate-whole egg and citrate-sul- 
fanilamide-whole egg, because of their high pH 
(7.8 to 7.9) were found to be spermicidal. The 
acidity of sulfasuxidine was found to be sufficient 
to alleviate this effect. 

P60 The Fertility of Bovine Semen Cooled 
with and without the Addition of Citrate- 
sulfanilamide-yolk Extender. R. H. FOOTE 
AND R. W. BRATTON, Cornell University. 

The cooling and extending procedures (a)  
semen cooled rapidly (from 30 to 5O C. in 5 
min.) unextended, then extended 1: 100; (b)  
semen cooled slowly (from 30 to 5' C. in 75 
min.) unextended, then extended 1: 100; (c) 
semen extended 1: 100 and cooled rapidly; and 
id )  semen extended 1: 100 and cooled slowly 

Additional evidence that the eosin B-aniline 
blue staining mixture can be used to differentiate 
living and dead bull spermatozoa has been ob- 
tained. Spermatozoa rapidly lost their ability to 
remain unstained when undiluted semen was sub- 
jected to adverse conditions of temperature. The 
ability of the spermatozoa to remain unstained in 
the presence of the staining mixture did not ap- 
pear to be dependent upon respiration, glycolysis 
or the presence of seminal plasma. 

Field trials were conducted at the Nepa and 
First Pennsylvania Artificial Breeding Coopera. 
tives to study the relationship between the per- 
centages of unstained (living) spenn and fertility 
expressed on the basis of 90 d. non-returns. The 
study included a total of 197 ejaculates from 40 
bulls. Each ejaculate was used to inseminate 
from 25 to 175 cows for a total of 10,344 services. 
A highly significant curvilinear regression was 
found between per cent 90-d. non-returns and per 
cent unstained sperm. The shape of the curve 
suggested that the staining method was of most 
value for detecting semen samples of relatively 
low quality. Under the conditions of this fertility 
study, however, it seemed to be of questionable 
value in predicting the potential fertilizing capac- 
ity of semen of relatively high quality. 

P62 The Effect of Frequency of Collection upon 
Semen Production and Fertility of Dairy 
Bulls Used in Artificial Breeding. T. E. 
PATRICK, C. BRANTON AND M. H. NEWSOM, 
Louisiana State Universitv. . , 

were compared using 11 split ejaculates extended 
with citrate-sulfanilamide-yolk. The mean per- 
tentage of motile spermatozoa during a 6-d. 
storage period for treatments a, b, c and d were 
29, 47, 57 and 62, respectively. All treatments 
except c and d were significantly different from 
each other. 

The fertility of semen cooled slowly with and 
without the addition of extender was determined 
on 64 ejaculates split two ways and used for 
insemination. When stored at 5' C. the esti- 
mated percentages of motile spermatozoa at 0 
and 2 d. were 63 and 51 for the semen cooled in 
extender and 48 and 34 for the semen cooled 
without extender. The percentage non-returns 
on a 28 to 35 d. basis for 3,067 first services, and 
representing 32 of the 64 ejaculates, was 76 for 
the semen extended before cooling and 71 for the 
semen extended after cooling. The difference is 
statistically significant ( <0.05 P) . - 7 . - 
P61 Relation of the Eosin-aniline Blue Staiuiag 

Method to the Quality of Bull Semen. H, E. 
SHAFFER AND J. 0. ALMQUIST, Pennsylvania 
State College. 

This study was undertaken to determine the 
effect of various time intervals between collections 
upon semen production and fertility of dairy 
bulls. The duration of this experiment was 180 
d. (three 60-d. periods). Two 3 x 3 latin squares 
were used with six bulls being subjected to the 
following treatments: I, one ejaculate every 4th 
day; 11, two ejaculates every 8th day; and 111, 
three ejaculates every 12th day. Volunle, mo- 
tility and disposal were recorded on each ejacu- 
late. Methylene blue reduction time was de- 
termined on samples having a motility of 50% 
or better and a concentration above 900,000,- 
000/ml. Ejaculates meeting certain quality 
standards were diluted with egg yolk-citrate-sul- 
fanilamide and used in routine breeding. 

Analyses of the data on semen characteristics 
showed no significant differences between treat- 
ments for volume per ejaculate, percentage mo- 
tiiity, methylene blue reduction time and percen- 

' tage of shippable ejaculates. Fertility results in- 
vblving 2,794 first services calculated on 30 to 

-60-d. non-return bases were as follows: Treatment 
I, 69.4%; 11, 68.3%; and 111, 67.0% These dif- 
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ferences were not significant when tested statis- 
tically. 

Data presented indicate that dairy bull semen 
can be collected once every fourth day with re- 
sults equal to those obtained from less frequent 
service. 

P63 Clipping as an Aid to Control of Cattle 
Lice. R. B. PRICE JR., W. C. PRIGGE, N. N. 
ALLEN AND R. J. DICKE, University of Wis- 
consin. 

Twelve yearling dairy heifers, taken at random 
from a lot of 22, were clipped December 8. 
They were housed with the ten unclipped animals, 
running together in a large pen. When examined 
December 22, all of the unclipped heifers were 
infested lightly with lice, while no lice were found 
on the clipped animals. A second examination 
January 10 indicated an increase of lice on the 
long haired heifers, while the clipped animals 
remained free except for isolated lice found on 
two animals. On February 18, infestations had 
become fairly heavy on some of the unclipped 
heifers. Only very light infestations were found 
on any of the heifers which had been clipped, 
although their hair was well grown out. At that 
time, two of the previously clipped heifers were 
re-clipped and two of the long-haired animals 
were clipped. When examined 3 d. later, the 
freshly clipped animals were free of lice. A fifth 
long-haired heifer, heavily infested with lice, was 
clipped on one side only. When examined 3d. 
later, the clipped side was free of lice, while the 
unclipped area remained heavily infested. This 
was not the result of removal of the lice with the 
hair, as large numbers were found clinging to the 
base of the short hairs immediately after clipping. 

No treatment for control of lice was applied to 
any of the heifers. Continued observations are 
being made through the early spring months. 
Those made to date indicate that clipping is 
a very definite aid in controlling cattle lice. 

P64 The Effect of Methods of Milking, Methods 
of Cooling the Milk and Types of Barns on 
the Total Bacteria Count and Coliform 
Count. C. C. FLORA, P. M. REAVES AND 

C. W. HOLDAWAY, Virginia Agricultural Ex- 
periment Station. 

Studies were made on cooling milk by two 
methods, pouring the uncooled milk into cans and 
setting the cans into a wet storage or cooling the 
milk over an aerator and cooling it before setting 
the cans into wet storage. An agitator circulated 
the water around the cans in the storage. The 
milk was not stirred. When the uncooled milk 
was placed in the wet storage, the bacterial count 

increased at a somewhat greater rate lduring a 
12-hr. storage period than when it was cooled over 
the aerator before placing in the wet storage. 
Similar trends were secured for the coliform 
count. In all cases the coliform count increased 
at a faster rate than the total count. The in- 
crease was very much greater in the uncooled 
milk. 

Further studies compared milk produced when 
cows were housed and milked in a stanchion barn 
and milked with a standard type milking ma- 
chine, when cows were housed loose and milked 
in a stanchion barn with standard type milking 
machine, when cows were housed in a tie-stall 
barn and milked with a combine type milker in 
a milking parlor, and when cows were housed 
loose and milked with a combine milker in a 
milking parlor. The milking parlor method gave 
lower total bacteria counts than milking with the 
standard type milking machine. Very little dif- 
ference was found in the milk when cows were 
housed in the stanchion barn as compared to loose 
housing, both groups being milked in the stan- 
chion barn. 

P65 Some Observations on Recovery in Dairy 
Production in Wesern Europe. W. H. RID- 
DELL, University of Vermont. 

The low point in dairy cow numbers in oc- 
cupied countries and Switzerland occurred in 
1944-5. For the Netherlands, this represented 
75% of pre-war figures. Milk cow population 
in 1947 for eight countries (Belgium, Denmark, 
France, Netherlands, Norway, Sweden, Switzer- 
land and United Kingdom) averaged 90% of 
19344. Total milk production was approxi- 
mately 80% due to limited import feed supplies 
and fairily widespread drought. 

War-time reduction in livestock numbers for 
some occupied countries resulted in improvement 
in quality of dairy cattle and other livestock. In 
the Netherlands, where the decline was most 
severe. breed and livestock officials em~hasized 
this improvement for all classes. 

Percentage of cows in various forms of produc- 
tion testing has increased in post-war years. 
Except France, for which data were lacking, 
total cows tested in seven countries for 1947-8 
were 2.5 million, approximating 28% of dairy 
cow population. Percentage range was from 
8.5% for Belgium to 49.6% for Denmark. 

Approximately one million cows were bred 
artificially in six countries for the same period, 
representing about 13% of dairy cow population. 
Percentage range was from 1.5% for Belgium to 
33% for Denmark. Data were lacking for 
France, and Switzerland reported interest only in 
combating disease. 
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Dairy research was curtailed severly during war 
years in occupied countries. 

P66 Feeding Value of Dehydrated Sweet Pota- 
toes Fed Wet as Compared with Corn-soy- 
bean Silage for Lactating Cows. L. L. 
RUSOFF, B. J. BURCH, JR., J. B. FRYE, JR. 
AND G. D. MILLER, Louisiana State Univer- 
sity. 

I t  now is recognized that dehydrated sweet 
potatoes are approximately 90% as valuable as 
yellow corn meal as a source of carbohydrate in 
the grain ration. Using a latin square design, 
three groups of eight dairy cows each, consisting 
of five Holsteins and three Jerseys, were given a 
good grain mixture according to production. 
Approximately 8 Ib. of alfalfa hay/cow/day and 
equal amounts on an air-dry basis of (a)  corn- 
soybean silage, (b)  dehydrated standard sweet 
potatoes wet with an equal weight of water or 
(c) dehydrated weevily-infested sweet potatoes 
wet with water were fed. There was no ap- 
parent significant difference in the milk produc- 
tion between the various groups on either silage 
or dehydrated sweet potatoes fed wet. 

P67 Effect of Excess Concentrate Feed Con- 
sumption on Milk Production of Dairy Cows 
in Hawaii. L. A. HENKE, University of 
Hawaii. 

Commercial dairymen in Hawaii often feed 
well above the reqiurements of the Morrison 
Standard. The general plan to feed llb. of grain 
for each 3 lb. of milk produced is inadequate in 
Hawaii for two reasons. Roughages fed are 
coarse and of low nutrient content; the concen- 
trate ~ ix tu re s  largely are based on two by-pro- 
ducts with low nutrient content, pineapple bran 
and cane molasses, to which are added such pro- 
tein supplements as may be needed. 

The effect of excess concentrate feeding was 
studied in three trials using 22 cows. The con- 
centrate mixture consisted of 25% cane molasses, 
43% pineapple bran, 30% soybean oil meal and 
1% each of bone meal and salt. 

Cows when fed according to the Morrison 
Standard consumed 15.41 lb. of the concentrate 
ration to produce 24.06 lb. of 4 per cent fat- 
corrected milk. Cows fed excess concentrates 
consumed 19.76 Ib. of the concentrate mixture 
to produce 25.41 Ib. This shows a profit on the 
cost of the added concentrates of 2.13% when 
selling milk on the wholesale basis (18 cents) 
and 59.34% on the retail basis (28 cents). 

P68 Influence of Various Udder Treatments 
Upon the Let-down of Milk. C. E. KNOOP 

AND C. F. MONROE, Ohio Agricultural Exper- 
iment Station. 

Ten milking trials were conducted with 11 cows 
to determine the influence of various pre-milking 
treatments on the rate of milk let-down. The 
following treatments have been studied: (a) no 
treatment, (b) dry hand massage, (c) the use 
of a strip cup, (d)  cleaning the udders with a 
damp cloth, (e)  cleaning the udders with a towel 
removed from hot water (120' F.), (f) the same 
treatments as e, followed by the use of a strip cup 
and (g) a thorough bathing of the udder in hot 
water, togther with the use of a strip cup. 

The effects of the above treatments upon the 
let-down of milk were measured by collecting the 
milk produced during the 1st and 2nd 45 sec. of 
the milking period in a specially designed milk- 
ing unit (Surge). Data also were obtained on the 
total amounts of milk produced and the time re- 
quired to milk each cow after the various treat- 
ments. 

Results indicate the desirability of some pre- 
liminary treatment. Merely removing one or two 
streams of milk from each quarter did not appear 
entirely adequate for a complete let-down. A 10 
sec. massage of the udder with a damp cloth was 
just as effective as a like treatment with heavy 
towels removed from hot water at 120° F. 

P69 A Comparison of Milk Production between 
the Prepartum Milked Halves and the Non- 
prepartum Milked Halves of Bovine Udders. 
M. L. DAWDY AND C. B. KNODT, Pennsyl- 
vania State College. 

Twenty-two first-calf heifers of the five major 
dairy breeds and 13 Holstein cows have been 
used in a comparison of the effects of prepartum 
milking upon milk production, by pre-partum 
milking one-half of the udder and non-prepartum 
milking the other half. 

A comparison for the first 30 d. postpartum of 
15 first-lactation heifers, having apparently bal- 
anced udders, resulted in an average production of 
529.4 lb. for the 15 premilked halves and 490.2 
lb. for the 15 non-premilked halves. 

Milk production of separate halves, obtained 
once every 15 d., has been used to calculate the 
total monthly production of 13 Holstein cows 
and three Holstein heifers for the first 7 mo. of 
their lactations. Only nine udders appeared 
balanced, of which the prepartum milked halves 
averaged 5,061 lb. milk and the non-prepartum 
milked halves, 4,780 Ib. or an average difFertnce 
of 280 Ib. of milk in favor of the prtmilked 
halves. 

P70 The Effect of In Vitro Treatmehts d t h  
Testosterone on the Oxygen Consumption of 



726 PAPERS PRESENTED AT THE 

Ejaculated Spermatozoa. F. N. BAKER, A. B. 
SCHULTZE AND H. P. DAVIS, University of 
Nebraska. 

Samples of semen from nine bulls were selected 
at random, divided and diluted 1:4 in citrate 
diluter. One portion of each ejaculate served as 
a control, the other was treated with testosterone 
so that the final concentration of testosterone in 
the diluted semen was 2.6 mg./100 ml. Oxygen 
consumption of the treated and control semen was 
determined by the direct method of Warburg. 
In nearly every instance treatment resulted in a 
marked decrease in oxygen consumption. The 
average oxygen consumption in mm.3/hour for 2 
ml. of diluted semen was 25.7 for the control 
samples and 20.5 for the treated samples. 

P71 Complemenary Effect of Acetylcholine and 
Thyroxine on 0, Consumption of Bovine 
Semen. A. B. SCHULTZE, University of 
Nebraska. 

The mean 0, consumption of 15 semen samples 
with an original spermatozoan concentration of 
over 800,000 per mm.8 and less than 1,400,000 
per mm.3 and treated with 7 to loy% thyroxine 
was 64.1 1 mm.3/hr. for the untreated portion and 
69.97 mm.3/hr. for the treated portion, a highly 
significant difference. 

The mean 0, consumption of 15 semen samples 
with an original spermatozoan concentration of 
800,000 per mm.3 or less and treated with 7 to 
10y% thyroxine was 51.71 mm3/hr. for the un- 
treated portion and 51.60 mm.3/hr. for the treated 
portion, a non-significant difference. When 
0.0032~% acetylcholine was added to bovine se- 
men with a spermatozoan concentration of 800,- 
OOO/mm.3 or less and the control portion con- 
sumed 46.05 mm.3 O,/hr. and the treated portion 
46.12 mm.3/hr. (means for 9 determinations), a 
non-significant difference. 

When 0.0032y% acetylcholine plus 10y% 
D,L-thyroxine was added to semen with a sper- 
matozoan concentration of 800,000/mm.3 or less 
the control portion consumed 51.44 mm.3 O,/hr. 
and the treated portion 55.10 mm.3 O,/hr. (means 
for 14 determinations), a highly significant dif- 
ference. 

P72 Recovery of the Fertilized Ovum from the 
Living Cow. A. E. DRACY, South Dakota 
State College, and W. E. PETERSEN, Uni- 
versity of Minnesota. 

A technic has been developed whereby the fer- 
tilized ovum can be flushed out of the uterus of 
the living cow without surgical intervention. The 
cow is inseminated when in estrus and the egg 
recovered on the 7th day. At this time it 

descended the Fallopian tube and hhs not yet 
commenced nidation. 

Instruments have been developed to facilitate 
entrance through the cervix. These consist of 
5/16 inch stainless steel probe with a tight fit- 
ting cannula. The probe first is inserted through 
the cervix. This is accomplished by grasping 
the cervix by one hand in the rectum while the 
other hand is used for traction and manipulation 
of the probe. After penetrance of the probe the 
cannula easily may be slipped over the probe 
through the cervix and the latter is removed. 
A small Koreseal tube is passed through the can- 
nula to the tip of the uterine horn on the side 
ovulation has taken place. Its course through 
the uterus may be guided manually from the 
rectum. Approximately 1 1. of flushing fluid is 
forced as rapidly as possible through the tube and 
the flushing caught in a separatory funnel from 
the cannula. Physiological saline has been used 
as the flushing fluid. 

The material is permitted to stand in the sep- 
aratory funnel for 15 to 20 min. when a few ml. 
of solution are withdrawn and observed under a 
15 to 25 power dissecting microscope. The 
French type of separatory funnel has been found 
superior to the ordinary kind. The fertilized 
ovum gravitates to the bottom of physiological 
saline solution readily but often will adhere in 
mucous material that may stick to the walls of 
ordinary separatory funnels. 

While there is great variation in the ease with 
which entrance through the cervix may be ef- 
fected, in typical cases the whole procedure in 
flushing out the uterus need not exceed 10 min. 

P73 Factors Mecting the Intewd Bewteen Par- 
turiton and Subsequent Estrus in Dairy Cat- 
tle. J. H. EDMONDSON, University of Mis- 
souri. 

With the increased use of artificial insemina- 
tion in breeding dairy cattle there have come 
many questions as to the length of time between 
parturition and the first estrus period. Through 
the detailed records kept on the Missouri Station 
herd, it has been possible to investigate this prob- 
lem. The breeding records of 347 cows with 968 
parturitions were studied. 

Results showed that the average length of the 
interval from parturition to the first subsequent 
estrus period was 57 d. with a standard devia- 
tion of 28 d. There seems to be no relationship 
between the seasons of the year and the length 
of time from calving to the first estrus period 
after calving. The daily level of milk produc- 
tion did not appear to effect the interval be- 
tween calving and occurrence of first estrus. A 
study of the effect of age on the length of the 
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interval from calving to first heat shows this in- 
terval becomes shorter with age until the 4th year 
is reached and increases in length for the 6th and 
7th years when it decreases again. The interval 
between lst, 2nd, 3rd and 4th calves, etc., fol- 
lowed a pattern similar to that of age; however, 
the similarity is not pronounced after the 4th or 
5th calf. 

P74 Comparison of pH,  Values of In Vivo and 
In  Vitro Determinations on Bovine Vaginal- 
Cervical Mucus. D. B. ROARK AND H. A. 
HERMAN, University of Missouri. 

In uiuo and in uitro pH measurements on va- 
ginal-cervical mucus were made simultaneously 
on ten cows during various phases of estrus. The 
pH determinations were made with a Beckman 
pH meter using a small glass electrode for the in 
uitro and a special silver-silver chloride electrode 
for the in uiuo. Thirty paired observations 
showed, in each case, that in uiuo pH was more 
acid than in uitro; however, the magnitude of the 
differences was inconsistent. The in uiuo pH 
values averaged 6.57 and ranged from 0.40 to 1.33 
(average 0.88) lower than in uitro. The differ- 
erences between in uivo and in uitro pH values 
were significant at the 1% level. 

I t  is believed that these differences in pH values 
are not due to losses of CO, from the results of 
an experiment in which the pH of ten paired 
samples (draining and aspirated) of mucus was 
determined within 1 min. after in uiuo deter- 
minations. A slow drop occurred in the pH of 
in uitro samples during the first 20 min. following 
collection, averaging 0.16 for draining samples 

EXTENSIOX 

E l  Suggested Revisions in the D.H.I.A. Herd 
Record Book. J. F. KENDRICK, Bureau of 
Dairy Industry, USDA. 

A discussion of possible revisions of the 
D.H.I.A. forms that they may more adequately 
serve the needs of the D.H.I.A. programs oper- 
ating in the various states is presented. 

E2 Comparison of D.H.I.A. Computing Tables. 
C. R. GEARHART, Pennsylvania State College. 

The object of this study is to make possible the 
use of simplified computing tables to save time 
for D.H.I.A. supervisors and to reduce the num- 
ber of mistakes made in those associations which 
do not have calculators. 

2251 monthly records were calculated on 109 
cows. These were distributed as follows: (a)  
Three consecutive years of a R H  herd averaging 
over 400 Ib. fat. (b)  Three consecutive years of 
a RG herd averaging over 400 lb. fat. (c)  Four 

and 0.19 for aspirated samples. The t-test 
showed no significant differences between as- 
pirated and draining samples. Earlier workers 
found that a film is formed about an electrode in 
contact with moist tissue and that a difference 
in electrical potential may exist. Perhaps this 
was a contributing factor to the observed dif- 
ferences between in uiuo and in uitro pH values 
of this experiment. 

Further studies of the cyclic variations in the 
physical and chemical properties of bovine mucus 
are in progress and may enhance our knowledge 
of the factors affecting breeding efficiency where 
artificial insemination is practiced under field con- 
ditions. 

P75 The Interrelationship of Age and Season on 
Bull Fertilty. T. M. L u n w ~ c ~ ,  D. S. 
RUDRAIAH, J. ROSENBERCER AND F. ELY, 
Ohio Agricultural Experiment Station. 

Investigations were made on data from the 
two artificial breeding associations of Ohio and 
include approximately 70,000 1st services from 
the .Central Association and 120,000 1st and 2nd 
services from the Northern Association. The 
data cover a period of 2.5 yr. for Central and 5 yr. 
for Northern. Records were summarized by age 
groups of bulls, seasons and breeds. Only bulls 
which had been used for breeding more than 1,000 
cows/yr. were included in the study. 

Variation in conception (measured by 60 to 
90-d. non-returns) as influenced by season or age 
of bull is not highly significant. Breed diierences 
are not influenced greatly by age variations. 

Some significant differences between breeds 
may exist as influenced by seasonal variations. 

l SECTION 
consecutive years of a P&GrG herd averaging less 
than 350 Ib. fat. (d)  Three consecutive years 
of a RJ herd averaging over 400 lb. fat. (e)  A 
few lifetime records on cows having from three 
to six lactations. 

Individual records were calculated for each 
cow each month. In addition to the regular 
D.H.I.A. calculations, three additional calcula- 
tions were made of these same records by using 
three different modified computing tables. All 
monthly records were then placed on I.B.M. cards 
and comparisons of the various types of tables 
were made by the machine. 

The results of this study show: (a)  The use 
of simplified computing tables will save a super- 
visor much pencil work. (b) Multiplication mis- 
takes will be reduced. (c) Part of the addition 
will be simplified. (d )  Work will be easier for 
supervisor, thus there will tend to be fewer 
changes of supervisors. (e) Computing tables 
will not help associations with calculators. 
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E3 Progress Report on Use of I.B.M. Machines 
in Processing D.H.I.A. Records. H. C. GIL- 
MORE, Pennsylvania State College. 

The object of this study is to determine whether 
I.B.M. machines can be used to advantage in 
processing D.H.I.A. records. Some of the factors 
involved are saving time to the supervisor, accu- 
racy of records and having the information in a 
more usable form. Temporary forms have been 
drawn up and plans have been developed to study 
the use of these machines in one full association 
and a few herds in different sections of the state 
for a period of 1 year on a trial basis. This will 
be in addition to the regular D.H.I.A. work, so 
that a comparison of the two systems and their 
relative merits can be determined. 

Identification appears to be one of the big 
problems at the present time. Ear tag numbers 
present a problem as well as the length of some 
registered names because the number of columns 
on the cards is limited. If some of the records 
could be shortened it would simplify the use of 
punched cards because of the lack of space on the 
cards. 

Along with this procedure, a study is being 
made of new methods of sampling in the field and 
it would seen1 that more use could be made of 
D.H.1.A records from an educational viewpoint 
if the information were recorded on punched 
cards. 

E4 Use of I.B.M. Equipment for More Efficient 
Processing of BDI 718 Reports. R. ALBRECT- 
SEN, Cornell University. 

With the renewed expansion of D.H.I.A. has 
come the problem of handling the increased 
volume of data efficiently. This applies par- 
ticularly to BDI 718 lactation reports. These 
reports are the key information to evaluating the 
artificial insemination program's effect on herd 
improvement, sire proving and herd analysis. 
The usual methods for handling this data require 
a great deal of labor which cannot be provided 
as the BDI 718 reports increase. Recourse to 
modern methods for handling data on I.B.M. 
equipment seems to be a feasible solution. 

The processing of data such as is reported on 
BDI 718 cards has little precedence in the ex- 
perience of I.B.M. fieldmen. A system of trans- 
ferring data to I.B.M. cards with subsequent 
sortings, machine calculations of mature equiva- 
lents and final tabulation of summarized results 
call for a complicated series of I.B.M. processes. 
However, once the system is mastered, its versa- 
tility and efficiency becomes apparent. Regular 
personnel is trained in these new methods. The 
possibilities of I.B.M. processing of BDI 718 
records are not yet fully apparent. 

E5 Centering Date Versus ~ a l e n d a r l ~ o n i h  for 
Computing Dairy Cow Production Records. 
R. MORRISON AND R. E. ERB, Washington 
State College. 

The present method of calculating D.H.I.A. 
records is on a centering date basis. The in- 
volved procedure for calculating credit due a 
cow is confusing. Many errors in calculating 
centering dates have been found in D.H.I.A. 
record books. These errors, the extra time re- 
quired and the fact that dairymen know when the 
tester is coming make this system undesirable. 
Calculating records on a calender month basis 
would correct these errors. However, the accu- 
racy of the measure of production on a calender 
month basis as compared to the centering date 
basis is unknown. 

To study this problem, the Holstein-Friesian 
Association has made available 24 lactation 
records, each 365 d. 4 x, and each milking being 
weighed and tested. Ten cows in the college 
herd were milked 305 d. 3 x, with each milking 
being weighed and tested. Also nine cows in the 
college herd were milked 305 d. 2 x, with each 
milking being weighed and tested. Eight pe- 
riods were selected in each month and production 
for both calender method and centering date 
were computed. This production was compared 
to the actual production. A statistical analysis 
of these records was presented. 

E6 Extension Education on Milking Machine 
Operation. I. E. PARKIN, Pennsylvania 
State College. 

Pennsylvania dairy farmers have been sold 
milking machines without receiving the funda- 
mental instructions required to operate them 
efficiently and to keep them clean. An extension 
program launched in 1943 on managed milking 
has branched out to include proper machine 
operation, installation and care of milking ma- 
chines and the cleaning of the vacuum line. 
This program has been accomplished by demon- 
strations on managed milking, county-wide milk- 
ing machine clinics and demonstrations of clean- 
ing vacuum lines. These meetings have been 
requested by county agents, plant field men, 
sanitarians, dairy farmers and milking machine 
dealers. The cooperation of milk plant per- 
sonnel, milking machine dealers, dairy cooper- 
atives and farmers has been extremely gratifying. 
Apparently farmers are interested in the program 
because atendance has been more than satisfying. 
The subject matter presented included installa- 
tion and care of the milking machine, washing 
and sanitizing milking machines, cleaning vac- 
uum lines, managed milking, milk secretion, 
mastitis prevention and herd managment. The 
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aims of this program are better herd management M vaccine in infected herds appears promising. 
and better quality milk. In general it seems to stop the spread of infec- 

tion effectively. (b) It does not produce long- 
E7 Development of a Successful Integrated lasting blood reactions in non-exposed animals. 

Dairy Program. E. C. SCHEIDENHELM, (c )  A very small number of reactor animals show 
Rutgers University. . a significant decrease in blood reaction, but it is 

New Jersey's agriculture extension service has 
five major commodity groups. They are dairy, 
poultry, fruits, vegetables, and ornamenal horti- 
culture and home grounds. Contributions from 
other subject matter specialists to the dairy pro- 
ject results in a complete integrated dairy exten- 
sion program. The subject matter specialists 
whose programs are included in the dairy pro- 
gram in New Jersey are agricultural engineering, 
farm crops, farm forestry, farm management, 
marketing, soils, soil conservation and human nu- 
trition. 

The steps followed in the development of the 
program were: (a)  Conference of all specialists 
to discuss how their programs could be integrated 
with the dairy project. This meeting resulted in 
developing a "long-time dairy extension pro- 
qram." (b) Two or more conferences during 
each year to plan a series of integrated dairy in- 
stitute meetings for the winter months. These 
are all-day meetings. (c)  Additional meetings as 
requested by agents where coordinated teaching 
of two or more specialists is needed. 

The dairy specialists carry on most of the work 
with reference to their sub-projects themselves. 
This also is true for the specialists who contribute 
to the integrated dairy program. 

E8 The Michigan Program of Brucellosis Con- 
trol in Cattle. R. E. HORWOOD, Michigan 
State College. 

Part I of this paper reviews the progress of 
brucellosis control program in Michigan since 
1930 and the accomplishments of the state brucel- 
losis committee which include: (a)  making a- 
vailable three general plans of testing on a herd 
or area basis; (b )  enforcing the exhibition law 
for livestock; (c) returning copies of officially re- 
ported vaccinations to livestock owner; (d)  re- 
duced the time of returning results of tests to 
owner; (e) made possible the use of local veter- 
inarians in area work; ( f )  prompt retests on a 
herd and area basis; (g) an extra bang's test at  
several state breed association sales; (h)  secured 
the cooperation of government agencies and 
farmers accociations; and (i)  developed an ed- 
ucational program that has been carried out by 
the Extension Service to each county in the state 
and that resulted in all counties requesting an 
area test. 

Part I1 reports on the use of Brucella M vac- 
cine in Michigan since 1947 and states that: (a)  

not  advised fer reactor cattle. (d)  In accred- 
ited herds that desire to vaccinate only M vac- 
cine may be used. (e) For adult vaccination, 
advise only M vaccine. ( f )  No evidence has 
been observed that M vaccine produces infec- 
tion. 

E9 4-H Show Programs as Developed in Missis- 
sippi. L. A. HIGGINS, Mississippi State Col- 
lege. 

This paper discusses the limitations of the 1, 
2, 3 system of placing cattle in 4-H shows and 
reviews the development, since 1940, of a group 
method of judging and placing entries of 4-H 
cattle. Briefly, the system developed is as fol- 
lows: 

The groupings were set up as nearly as was 
practical on the American Jersey Cattle Club's 
system of official herd classification. This was 
done to educate Mississippi farm youth on the 
principles of herd classification. Group terms 
were different, though perhaps as significant as 
are the official terms. They are: Superior, Very 
Desirable, Desirable, Medium, Fair and Undesir- 
able. These various groupings carry the same 
score card rating as the corresponding rating in 
official classifications. The greatest difference is 
in the fact that under-~roducinrt aces are classi- 

L. L. 

fied in this show systei. 
The "Superior" rating carries a purple ribbon. 

A female must have dropped her second calf and 
score 90 or more to qualify. "Very Desirable" 
ribbon award is blue. "Desirable" color is red 
and "Medium" is white. Neither money nor 
ribbon awards are given on animals which rate 
under medium in district and state shows. 
Judges are asked to follow actual score ratings as 
closely as possible, without actually scoring the 
animal point by point, and to place the top two 
to five animals of the "Very Desirable" group in 
1, 2, 3 order, depending on the number per- 
mitted to show in the respective open show lots, 
also for championship competition. Each ani- 
mal in a respective group receives the same a- 
mount of premium money. Junior owned bulls 
generally are permitted to show in the open- 
class shows only. 

El0 Training 4-H Dairy Project Leaders. E. 
T. ITSCHNER, M. J. REGAN AND W. H. CLON- 
INGER, University of Missouri. 

This paper emphasizes the value of the demon- 
stration method of teaching in 4-H club work and 
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describes the development of a type of leader 
training meeting at which project leaders are 
trained to perform method demonstrations which 
these leaders in turn present at 4-H club meetings. 
Leader training meetings are held on farms where 
facilities for group work are good and where 
there is sufficient livestock of various ages to per- 
mit leaders to practice after seeing the demon- 
strations. Demonstrations given at leader train- 
ing meetings include casting, dehorning, tattoo- 
ing, drenching, fitting, fast milking, cleaning and 
care of utensils, removing extra teats, trimming 
feet, estimating weight, keeping milk production 
records, preparing registration and transfer forms, 
and treatments for ringworm, lice and warbles. 
Other subjects discussed include mastitis, calf 
feeding and calf quarters. Since this method 
of leader training has been used, 4-H club mem- 
bership in dairy projects has increased from 672 
to 2605. 

E l l  Analysis of Production Records of the 
Daughters of Sires Used in the New York 
Artificial Insemination Program. RAYMOND 
ALBRECTSEN, Cornell University. 

The D.H.I.A. records made by progeny of sires 
used in artificial insemination are providing un- 
excelled data to measure various phases of dairy 
production within a state. Primarily, these re- 
cords serve to measure the influence of carfeully 
selected sires on the D.H.I.A. segment of the 
dairy industry. Since this D.H.I.A. segment is 
regarded as a basic dairy demonstration, the situ- 
ations observed can be used as teaching materials 
to encourage adoption of improved dairy prac- 
tices. 

The records used in this study are those re- 
ported to the Dairy Record Office at Cornell on 
the standard report card, BDI 718. These data 
were transferred to I.B.M. cards and were sorted, 
summarized and tabulated to give the following 
studies: (a)  A study by levels of production of 
the mates of proved and analyzed young sires 
shows the possibilities for herd improvement on 
cows that average up to 420 lb. of fat. (b) A 
study by levels of production of daughters of sires 
used shows the variability of a cow population in 
support of good sires. Many high-producing 
dams do not have satisfactory daughters. (c) A 
study of regional differences in response to the use 
of the same sires shows production apparently 
is better in certain areas of the state. (d )  A 
study of differences between herds in the effect 
of the use of sires in artificial insemination re- 
veals that previous breeding programs affect the 
response to the AB sires. (e) Study of reproof 
of natural service proved sires and their perfor- 
mance in relation to proved sire performance in 
general shows that reproof in artificial insemina- 

tion will establish more firmly a bull's genetic 
value. (f)  Study of analyzed sires proved in 
artificial insemination in relation to proved sires 
in general provides a check on a method of se- 
lecting young sires. 

As further data accumulate, it becomes im- 
portant to re-check all studies to ascertain changes 
that may affect the conclusions drawn from these 
data. These AB daughters will provide an un- 
paralleled opportunity to check the affect of 
proved sires, analyzed sires, environmental in- 
fluences and the genetic qualities of the mates of 
the bulls as well as the bulls themselves. 

El2 A Different Slant on Sire Selection. W. E. 
WASHBON, West Virginia University. 

Sire selection methods in common use today 
hold no promise for consistently selecting bulls 
that offer better than six out of ten chances for 
improving production at a profitable level. Arti- 
ficial breeding cooperatives and individual breed- 
ers as well have great need for a method of select- 
ing young sires that will reduce their chances of 
getting a really poor bull and greatly increase the 
chances for getting an outstandingly good one. 
The results received by dairymen who have, se- 
lected 25,000 D.H.I.A. proved bulls should in- 
dicate how to select uniformly herd-improving 
bulls. 

A study of the results received by 1,500 Hol- 
stein. breeders who selected sons of D.H.I.A. 
proved bulls reveals: (a)  Ten or more compari- 
sons are needed for sire selection purposes. (b) 
The greater the proof increase, the better the re- 
sults. (c) The higher the level of production in 
the sire's proof, the better the results. Outstand- 
ing results are found when proof is above a 475 Ib. 
fat level. (d)  Sons of minus proved bulls offer 
less than a 50% chance for herd improvement 
regardless of the number of comparisons, the 
amount of decrease in production or the butterfat 
production level of the daughters. 

The results received by 916 Holstein breeders 
who selected grandsons of 33 famous sires indi- 
cate: (a)  Sires with uniformly outstanding 
proved sons have uniformly outstanding proved 
grandsons. (b)  Those sires having 65% or more 
of sons plus proved, whose sons' daughters 
averaged at least 430 Ib. of fat, an increase of at 
least 20 lb. over their dams, seemed to offer out- 
standing possibilities in sire selection. 

The possibility of analyzing sire pedigrees for 
actual proof of transmitting ability, not only as 
immediate descendants of proved bulls but as 
descendants of outstanding bull families as well, 
offers real opportunity. The combination supple- 
ments the assurances of one method with the as- 
surances of the other. 



FORTY-FOURTH ANNUAL MEETING OF THE AMERICAN 
DAIRY SCIENCE ASSOCIATION 

P. R. ELLSWORTH, Secretary-Treasurer 

The American Dairy Science Association as- 
sembled in the Main Ballroom of the Coffman 
Memorial Union, Minneapolis Campus, Univer- 
sity of Minnesota, Minneapolis, Minnesota on 
June 21st, at 9:30 a.m. J. B. Fitch, local chair- 
man, introduced Dean T. C. Blegen, who gave 
the welcoming address as official representative 
of President J. L.'Morrill, University of Minne- 
sota. 

Association President W. E. Petersen was in- 
troduced next and gave the following address: 

THE PRESIDENT'S MESSAGE 

The American Dairy Science Association has 
for its objective the promotion of the entire dairy 
industry through research, teaching and exten- 
sion with the firm conviction that by sound pro- 
motion of this great segment of American agricul- 
ture, the best interests of humanity are served. 
A sound agriculture that produces efficiently an 
abundance of food of a great variety is the most 
important single requisite for a high living stan- 
dard. Without a diet that is adequate in pro- 
moting the best well being and of satisfying the 
palate demand, a people will not be happy, and 
if the cost of such a diet is too great there will be 
little left to acquire the other essentials for high 
standards of living. Everyone, therefore, whether 
urban or rural dweller, should have an enormous 
interest in agricultural promotion. Rightly, agri- 
cultural research should be supported by general 
taxes because all benefit from its contribution in 
providing more abundant food more efficiently 
produced. 

In this connection, only those farmers who adopt 
new technological advances early will benefit in 
greater profit. As such technological advances 
that increase efficiency are universally adopted, 
the results reflect in a lower price to the consumer 
because of the highly competitive nature of 
agriculture. 

The dairy enterprise is the largest of all farm 
enterprises in America. It is responsible for about 
a fifth of the total farm income and supplies about 
a fifth of the American food. This enterprise con- 
tributes enormously to an improved quality of 
the diet and therefore the general well being of 
the people. Milk and other dairy products hold 
pre-eminent positions among the nutrition spe- 
cialists as the best foods for not only children but 
adults as well. 

Dairy products serve well in satisfying the 
palate appeal as well as a source of good nutrition. 
Milk as such or any of the many products such 
as cream, whipped cream, ice cream and the 
numerous varieties of cheeses have enormous ap- 
~et i tk  appeal. 

Dairying serves humanity not only in these 
particulars but plays a very important part in as- 
suring a permanent, efficient agriculture. Much 
of our agricultural land is unsuited to tillage be- 
cause of erosion hazards and should be kept in 
grass. Other land has been depleted in fertility 
because of over cropping and bad soil management 
practices needing rejuvenation calling again for 
growing of grass and legumes: Grasses and leg- 
umes that are needed in the preservation and 
improvement of soils cannot be consumed as 
such by human beings. Our digestive tracts are 
not constructed for such materials but are well 
suited to animal products produced for them. 

The cow has been designed for this job of con- 
verting roughage into milk and meat. She is 
endowed with a structure-the rumen-that is 
specifically designed to handle bulky rough feeds. 
This, coupled with the fact that she has an ex- 
traordinarily highly efficient complex factory, the 
mammary gland, puts her in a class by herself in 
the enconomy of food production. No other ani- 
mal has the potentialities to serve man as effec- 
tively or as efficiently as the dairy cow. We in 
the field of dairy science, whether research worker, 
teacher or extension worker, have every reason to 
feel proud of our field of endeavor as it serves 
humanity so well. 

Let us now ,in all humility take stock of our 
accomplishments and then of some problems as 
we face the future. We cannot, of course, claim 
credit for all the advances that have been made in 
the dairy industry, but I am certain that a fair 
share of the improvements made can be credited 
to the people who have carried on research, teach- 
ing and extension work in dairying. During the 
last 50 years the average production per cow has 
doubled. The quality of dairy products have 
been greatly improved, new products have been 
developed and perhaps most significantly the re- 
ceptivity of both dairy farmers and dairy manu- 
facturers for information has been enormously im- 
proved. At the time this organization was 
formed, it was difficult to get an audience, while 
now the demands for new information cannot be 
filled. 

'31 



732 FORTY-FOURTH ANNUAL MEETINQ OF THE 

The factors that have contributed to the im- 
proved situation with relation to the dairy enter- 
prise are legion and cannot be dealt with in the 
limited time available. Better to give the re- 
mainder of the time to our problems as they face 
US. 

The dairy industry cannot progress any faster 
or further than the quality of the men in this 
organization will permit. Our first and most im- 
portant problem therefore, is that of obtaining 
the right kind of men and giving them the proper 
training. This problem has always been with us. 
Interestingly enough, the very first meeting of this 
Association in 1906 stressed this point by having 
inserted in the published proceedings the follow- 
ing: "Emphasis was placed on the demand for 
more and better trained men in dairy work and 
raising the standard of dairy instruction." With 
the enormous technological development in dairy- 
ing and allied fields since that time, the problem 
of training men is greatly increased as is the need 
for better trained people. 

Every segment of the dairy industry is very 
much concerned with research and teaching in 
its larger sense; as a matter of fact its progress is 
pretty much dependent on these two. This As- 
sociation began as the National Association of 
Dairy Instructors and Investigators and since was 
changed to the American Dairy Science Associa- 
tion. While recognition of teaching has been 
dropped from its title, it  is still of the highest 
importance for the furthering of the industry 
whether on the undergraduate or graduate level. 
Let us never under-rate good teaching. Our tech- 
nological knowledge is of little avail without its 
spread to those that shall use it and our research 
workers must also be produced by the teacher. 

This Association has always been aware of the 
teacher and has had committees from time to 
time for studying the problems incident to the 
worker in the classroom. With all that, the good 
teacher or trainer of men does not receive the 
recognition he merits. We have recognition and 
awards for those who excel in research, but we 
have never found a way to recognize the good 
teacher upon whom we are so dependent. It 
would be an added stimulus to good teaching if 
we could find some way to give recognition to 
the good teacher. One way, of course, that is 
not under the control of this Association, is giving 
him a salary more nearly commensurate with his 
contribution. 

The qualifications of a good teacher in dairy 
husbandry are no different from those of teachers 
in other fields. He must be well informed and 
keep up with all new developments in the field. 
He must be enthusiastic about the subject and have 
the capacity to radiate that enthusiasm to his 
students. H e  must have a good perspective of the 

whole and have a sound philosophy-not disre- 
garding the old because it is old; likewise not to 
adhere to the old because of tradition. The new, 
likewise, must not be accepted with blind enthusi- 
asm because it is new nor rejected simply be- 
cause it is new. A healthy critical view must be 
taken by the teacher which will reflect quickly on 
the student. These are but a few of the quali- 
fications of a good teacher. 

The extension worker is a teacher and what 
has just been said applies to him equally well. 
The extension worker is a very important wheel 
in the complex educational machinery. I t  is 
he who is largely responsible for new information 
and practices getting into the hands of the ulti- 
mate user. The idea once entertained by some 
that the dairy extension worker should be a prac- 
tical man with a pleasing personality, a gladhand 
man who had a few recipes that could be forcibly 
given with a good selection of funny stories is no 
longer tolerable. He, of course, must have per- 
sonality and must know enough about the practi- 
cal side to gain confidence, but to do the proper 
job, be must in addition be above all else well- 
informed on all aspects of dairying and its inter- 
relationship with other agricultural enterprises. 
This holds equally well for extension in produc- 
tion and manufacturing. ' 

There is nothing that will depreciate the con- 
fidence in the extension worker more than an 
ignorance on his part of the technological knowl- 
edge on the subject. The farmer of today is not 
satisfied with a recipe. He wants to know the 
facts-he wants evidence and he is entitled to 
it. There is a marked change in the extension 
workers clients as contrasted to a generation ago. 
The dairy farmer is a much better informed indi- 
vidual. Here the agricultural press has contrib- 
uted enormously and also furnished evidence of 
the evolution in the level of education. Note the 
technical nature of our agricultural press of today 
as contrasted to that of a generation ago. 

For the extension worker to keep up on the new 
technological developments in the dairy field is 
no easy task. Too often administrators consider 
that he works only when he is out in the field and 
neither time nor facilities are given him for the 
continuous education that he must carry on to 
be the most effective. Our JOURNAL O F  
DAIRY SCIENCE is the most important source 
of new information for the extension worker as 
well as others. The original papers, if studied, 
will give a fairly comprehensive picture of de- 
velopments in America. The review or abstract 
section, as it has been improved by our capable 
editor, is a splendid source of other pertinent 
dairy material. In  addition, frequent conferences 
between the extension workers and the resident 
staffs are of mutual benefits to both. 
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Now we come to the research worker-the one 
who is responsible for the new technological de- 
velopments that so often upset the mental equili- 
brium of dairy folks and seemingly keep them in 
a constant stage of uncertainty, for no sooner has 
one worked out what appears a sound plan than 
out comes a bomb-shell, a new discovery that 
disrupts everything. Partly because of this dis- 
turbance he creates in what might otherwise be 
calm water, and partly because of the inertia of 
tradition worshippers, some people have sug- 
gested that a moratorium be declared on research 
work. They use as an argument that our tech- 
nological knowledge is much in excess of that 
used in general practice and that we need a rest 
from new knowledge so practice can catch up with 
knowledge. 

There are several faults with this line of rea- 
soning. One is that practice never catches up 
with knowledge. If it did, we would have reached 
perfection and that is too much to expect even 
from dairy folk. A second and more important 
point is that the greater the backlog of knowledge 
is, the more rapid will be the adoption in practice. 
Rather than too great a backlog of technological 
knowledge, we have entirely too little for the most 
rapid improvement in the practice. Due to cur- 
tailment of research during the war and concomit- 
ant cessation of training of research personnel, 
both the quantity and the quality of dairy re- 
search has suffered setbacks that will require still 
some time before recovery is made. 

There are several reasons why a large backlog 
of scientific infarmation is needed. One is the 
sheer pressure that is created by the mass of the 
information. This seems to be a physical phe- 
nomenon similar to hydrostatic pressure in which 
the velocity and extent of the spread of the tech- 
nological knowledge is directly proportional to 
the head pressure. Another and very important 
fact is that a few of the most progressive adopt 
new technological knowledge as rapidly as it is 
advanced. The impact of these progressive in- 
dividuals, although often few in number, upon the 
whole is beyond the realm of accurate evaluation. 
I t  is our duty to see that a constant and ever in- 
creasing flow of new information will reach them. 

The seiection and training of the research 
worker is one of. the great and difficult responsi- 
bilities that befall many of us. Selection of the 
right kind of person is the first and by no means 
the least of these responsibilities. Only rela- 
tively few have the inherent potentialities to be- 
come good research workers. The desirable re- 
search worker must have an abundant amount of 
enthusiasm, an infinite capacity to work, the pa- 
tience to wait, sometimes for long, for results; he 
must have imagination, the ability to question, the 
power to generalize and the capacity to apply. 

Knowing the often meager material reward for 
services rendered, our candidate for training in 
research needs to be possessed of a such a tem- 
perament that he will be animated by the pro- 
fessional spirit which is one of service. 

When we are lucky enough to discover such an 
individual, the second major responsibility be- 
gins-that of training. The type of training 
needed today is vastly different from that which 
was satisfactory a generation back. There was 
a time when all that one needed was the ability 
to apply a certain test pattern or formula. I t  was 
work of a nature to get the answer to practical 
problems as quickly and cheaply as possible. 
Typical of that type of investigation is the double 
reversal feeding experiments in which the relative 
merits of different feeds were determined. This 
type of investigation is not passt as much useful 
information is still to be obtained fom its judi- 
cious application, but the work that will yield in- 
formation of the greatest value to the dairy in- 
dustry, in all areas, is fundamental research. The 
discovery that one feed is superior to another in 
milk production is of value, but of much greater 
value is to know in all details as to why it is better. 
Likewise, it is well to know that one procedure 
produces a better quality of milk powder, but 
it is infinitely more valuable to know why this is 
so. By knowing all of the fundamentals operative 
in a given area, a clearer picture of that area is 
possible which not only helps solve any new pro- 
blems that may arise but is essential for suggesting 
new and better ways or methods. 

To  carry on modern dairy research requires 
special training. In  an area with as many rami- 
fications and as complex as that represented by 
this group training in many different disciplines 
are needed. No one can any longer prepare him- 
self for the entire area of dairy science so he must 
specialize to a certain degree. Therefore, detail 
patterns will vary for individuals. There are 
some broad generalizations, however, that can be 
laid down. None of the physical or biological 
sciences is alien to dairy science. Botany, zoology, 
bacteriology, physics, chemistry, nutrition, phys- 
iology, anatomy, genetics and others have a direct 
bearing upon various areas in dairy science. I t  is 
not possible for anyone to obtain complete mastery 
of all of these specialties, but sufficient training in 
each of them so as to have a general grasp of their 
import is essential. This should be folowed by 
mastery of one or more of them that are to be 
used directly in research work. 

The general knowledge should be obtained in 
the undergraduate level. One of the major hand- 
icaps we encounter in the training of research 
workers is that candidates do not make up their 
minds to pursue graduate work, for the most part, 
until late in their undergraduate life or after hav- 
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We cannot hope to prevent ageing but perhaps 
we may attempt to delay or control it so the heart 
and blood vessels do not give way before their time 
or while the rest of the mind and body is relatively 
young. 

The central feature of ageing in the cardio- 
vascular system seems to be arteriosclerosis, or 
hardening of the arteries, which begins with an 
accumulation of fatty materials within the blood 
vessel walls and ends with a vascular tube either 
so reduced in bore that it cannot carry enough 
blood or so brittle that it bursts. Finally, the 
artery is full of a deposit of insoluble calcium salts 
but this seems to be a secondary consequence of 
the primary accumulation of lipoids in the wall. 
In a very real sense, then, one of the major pro- 
blems of ageing is why, and how, this lipoid de- 
posit comes about. 

The lipoid deposit itself is peculiar in that it 
is made up of a large percentage of cholesterol, 
a lipoid compound which is very peculiar to 
animals and is chemically related to other im- 
portant substances, including some of the hor- 
mones. If cholesterol is not the "cause" of 
arteriosclerosis, it is at least importantly involved. 
In some animals administration of cholesterol can 
produce arteriosclerosis. Certain diseases, like 
diabetes and myxedema (thyroid deficiency), are 
notable in that the patients often have much 
cholesterol in the blood and tend to early and se- 
vere arteriosclerosis. 

Recent arguments suggest that cholesterol ob- 
tained in the diet may promote arteriosclerosis. 
Dietary cholesterol comes from eggs, dairy pro- 
ducts and meats-foods we generally consider to 
be very good nutritionally. Can it be that, as we 
improve the diet in general, we automatically in- 
crease the hazard of arteriosclerosis? The main 
arguments are: 1) Feeding large amounts of cho- 
lesterol to chickens and rabbits produces high blood 
cholesterol and arteriosclerosis. But these species 
ordinarily never have cholesterol in the diet and 
are scarcely comparable to carnivorous animals 
which are much more resistant to cholesterol 
feeding. 2) As our diet has improved to include 
more cholesterol-containing foods, the mortality 
from cardiovascular disease has increased. But 
this may be largely a result of an older population 
and better methods of diagnosis and recording. 
3 )  I t  is claimed that the incidence of arterio- 
sclerosis in different countries is inversely related 
to the cholesterol (and fat) content of the diet. 
But the data for this conclusion are as yet totally 
inadequate and are mainly only impressions from 
visitors to the Far East. 4) A low cholesterol 
diet reduces the blood cholesterol. But, though 
this is true with extremely low-fat diets, it is not 
proved with any lesser degree of restriction and 

as to whether cholesterol or total fat, or both, are 
important is not known. 

Recent work at the Laboratory of Physiological 
Hygiene has shown that the blood cholesterol in- 
creases with age from adolescence to the middle 
fifties; thereafter the values tend to decline. This 
suggests that, before the deposition of cholesterol 
in the arteries, there is a change in the metabolism 
of cholesterol independent of diet. Among men 
of the same age, the fatter men tend to have 
higher blood cholesterol concentrations. This 
suggests what we already know from vital statis- 
tics, that is overeating is a serious nutritional 
fault. Finally, a study of the habitual diets of 500 
men who were also investigated with regard to 
blood cholesterol, showed no relation at all be- 
tween dietary cholesterol and the amount of this 
substance in the blood. Special experiments with 
meals containing very large amounts of cholesterol 
confirmed this conclusion that, within wide limits, 
the amount of cholesterol in the diet and that in 
the blood are unrelated. 

While these findings make us feel more at ease 
while eating our bacon and eggs and drinking 
milk at breakfast, the problem of cholesterol and 
arteriosclerosis is still present in all its mystery. 
We have merely made it clear that the body itself 
regulates its own content of cholesterol. We have 
still to discover how this is achieved and what 
there is in getting older and fatter that has such 
disastrous consequences. The Laboratory of Phys- 
iological Hygiene will continue to study these 
questions as a part of its long-range study on 
cardiovascular degeneration. 

At a general session of the Association held on 
the Minneapolis Campus, June 22 at 4: 15 p.m., 
W. W. Spink, Professor of Medicine at the Uni- 
versity of Minnesota delivered an address on 
"Brucellosis in Man." 

HUMAN BRUCELLOSIS 

(Abstract) 

Brucellosis may be caused by any one species 
of Brucella, namely, Br. abortus, Br. melitensis 
and Br. suis. The natural reservoir of this dis- 
ease resides in domestic animals, particularly in 
cattle, hogs, and goats. The disease is very rarely 
transmitted from human to human. Man ac- 
quires the disease either through direct or indirect 
contact with infected animals. 

A recent study in collaboration with the Labora- 
tories of the Minnesota State Department of 
Health has revealed epidemiologic data of funda- 
mental importance. This information is based 
upon ,268 bacteriologic proved cases of human 
brucellosis. The data emphasize that brucellosis 
is primarily a disease of males, particularly of 
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Taylor of Pennsylvania State College as leader. 
Following the panel discussion Co-chairman 
Heebink conducted a session devoted to com- 
mittee reports. 

The Breeds Relations Committee and Herd 
Health Committee reports are incorporated in 
the report of the Production Section. 

The Dairy Breeding Committee, E. J. Perry of 
New Jersey, Chairman, made the following rec- 
ommendations: 

1. That the A.D.S.A. place more emphasis on 
the Breed Herd Test and D.H.I.A. testing pro- 
grams to promote testing of entire herds. Fur- 
ther, that H.I.R. records from all breed associa- 
tions and all D.H.I.A. records be reported 
promptly to the U. S. Bureau of Dairy Industry: 
so that less confusing and a more complete proof 
will be published on all bulls. 

2. That all sire proofs: preliminary, complete, 
H.I.R., private, etc., be properly designated as 
to what they are at the source of the proof. 

3. Recommend that a licensed Veterinarian 
who is not a full time employee of an artificial 
breeding organization may collect blood samples 
for blood typing of sires. This is to be done in 
the presence of the manager of the breeding 
organization and both sign as to having properly 
identified each bull. This recommendation is 
designed to make unnecessary the presence of a 
breed representative at such times. 

4. That the problem of identifying registered 
cows after service because the registration papers 
were not available is not properly the responsibil- 
ity of the technician nor the artificial breeding 
organization. 

5. Once a registered cow has been identified 
by her registration papers and eartag at time of 
first service, it is recommended that the eartag 
alone shall be sufficient identification on addi- 
tional services. 

6. Recommend that the secretary of Purebred 
Dairy Cattle Association consult wtih State Ex- 
tension dairymen whenever interpretations of 
P.D.C.A. rules arise in that Extension dairyman's 
state. 

7. Recommend that the American Dairy Sci- 
ence Association establish a committee to formu- 
late practical recommendations to be used as a 
guide in setting up a sound artificial breeding 
program based on genetics. 

The Type Classification Committee with Tyler 
of West Virginia acting as Chairman made the 
following recommendations : 

1. The literature on studies of type be re- 
viewed. 

2. An evaluation of type programs and studies 
be considered as a topic for a panel discussion be- 
fore a joint session of Extension and Production 

Sections at the 1950 annual meeting of the Amer- 
ican Dairy Science Association. 

3. All animals in college and experiment sta- 
tion herds be classified at least once a year. If 
feasible all animals over 6 months of age should 
be included. The purpose of this recommenda- 
tion is to make available some needed data for 
research purposes. 

4. Wherever individual classifications ratings 
are published the age of the animal at the time 
of the rating be given. 

5. Cooperation of persons in charge of college 
and experiment station herds be given this com- 
mittee for a proposed survey on the utilitarian 
aspects of certain type characters assumed to be 
defects. 

6. Cooperation be extended to the committee 
of the Purebred Dairy Cattle Association that is 
charged with the consideration of type problems. 

7. The name of this committee be changed to 
the Type Committee. 
Thursday, A.M., June 23. 

Chairman Heebink introduced the speakers 
presenting papers on 4-H club work. Following 
discussion of these papers, Chairman Heebink' 
opened the business session of the Extension 
Section. 

Six committee reports were read, amended and 
approved. The nominating committee brought 
in a slate of two candidates for Secretary of the 
Extension Section for 1949-50. Ramer D. Leigh- 
ton of Minnesota was elected Secretary. 

Chairman Heebink called the final session to 
order at 1 :30 p.m. at which time two papers on 
artificial breeding results and sire selection were 
presented. The section was then adjourned to 
the business meeting of the Association. 

Respectfully submitted-G. HEEBINK, Chair- 
man; C. W .  REEVES, Vice-Chairman; RAYMOND 
ALBRECTSEN, Secretary. 

Upon motion duly seconded, the report was 
accepted. 

REPORT OF THE PRODUCTION SECTION 

The Production Section held eight sessions at 
which 70 ,papers were presented. Eight sessions 
were held with concurrent sessions held to pro- 
vide for the large number of papers, as customary 
for the past 2 years. Two business meetings were 
held, and presided over by Chairman L. A. 
Moore. 

In addition to the eight sessions at which 
papers were read, a session was held with the 
Extension Section at which a panel discussion 
on the job of Herd Improvement, lead by Joe 
Taylor was held. Other participants were E. E. 
Heizer on "Allowing for the Effect of Environ- 
ment in Production", J. L. Lush on "Estimating 
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the Breeding Value of Young Bulls", G. A. Bowl- 
ing on "Should a Bull be Linebred or Outbred?", 
V. A. Rice on "What about Indexes in the Selec- 
tion of Bulls?", Milton Fohrman on "Results 
from Crossbreeding", and Frank Astroth on "Rea- 
sonable Production Increase to be Expected from 
Culling." 

The reports for the following committees were 
presented and accepted by the Production and 
Extension Sections in joint session. 

Breeds Relations presented by H. A. Herman, 
Chairman, D. L. Fourt, W. W. Yapp, Floyd J. 

I Arnold, E. C. Scheidenhelm and Lynn Copeland. 
Action recommended by the committee fol- 

lows : 
Rule 3, page 7-Change the following sentence 

"A supervisor is limited to 36 milkings per day" 
to read "The number of milkings supervised daily 
shall not exceed 48". 

Rule 12, page 18-Change to read as follows: 
"The number of milkings supervised per day A- 
When the herd is enrolled in a Dairy Herd Im- 
provement Association and the tests are used for 
both H.I.R. and D.H.I.A., the number of milk- 
i n g ~  shall not exceed 60 per day, B-In central 
testing laboratories where additional technicians 
are working the number of cows supervised by 
each supervisor shall be limited to 90 milkings, 
and C W h e n  the tests are used solely for the 
H.I.R. report the number of milkings supervised 
shall not exceed 90 per day". 

Rule 15, page 18-Change the following sen- 
tence "The retest shall include the entire herd, 
or, in case of herds requiring more than one day's 
supervision that portion of the herd tested with 
the qualifying animals during the regular test 
period" to read "The retest shall include the 
entire herd, or, in case of herds requiring more 
than one day's supervision, only those cows meet- 
ing retest requirements need to be included in 
the retest". 

The committee recommends that the above 
revisions be made effective July 1, 1949. 

Dairy Cattle Health presented by C. G. Bradt, 
W. E. Petersen, Chairman, W. D. Pounden, R. E. 
Horwood, Joe Nageotte and W. R. Walker. 

Dairy Cattle Breeding-reported by Extensioi 
Section (Type Classification) 

Pasture Investigation Technique presented by 
R. H. Lush, Chairman, J. B. Shepherd and W. B. 
Nevens. 

Special Report of Dairy Cattle Judsing Coaches 
-Fordyce Ely, Chairman. 

Dairy Cattle Judging-S. M. Salisbury, Chair- 
man, R. E. Johnson and D. L. Fourt, read by sec- 
tion Secretary. 

I t  was voted that the two above committees 
and others that they may have represented be 

dismissed, and that in their place a new com- 
mittee to be called the National Intercollegiat: 
Dairy Cattle Judging Contest Committee be ap. 
pointed to carry on with these activities. 

Resolutions by D. M. Seath, chairman; R. E. 
Hodgson and K. L. Turk. 

Other business-Suggestions for improving t h ~ :  
meetings included: 

1. The use of mimeographed summaries anc 
graphs available in the abstracts. 

2. Less use of slides when mimeographed ma 
terial is feasible. 

3. Placing available mimeographed materia 
at a central location for the convenience of thost 
not attending the particular section in which thc 
paper is given. 

Nominating Committee. The report of thir 
committee by G. W. Salisbury resulted in the sub- 
sequent election to the office of Secretary of N 
N. Allen, University of Wisconsin. 

There being no further business, the meeting 
adjourned. 

Respectfully submitted-L. A. MOORE, Chair- 
man; G. M. CAIRNS, Vice-Chairman; L. 0. GIL- 
MORE, Secretary. 

Upon motion duly seconded, the report was 
accepted. 

REPORT O F  T H E  MANUFACTURING 
SECTION 

The program for the manufacturing section 
was carried out as scheduled and published in the 
May issue of the JOURNAL O F  DAIRY SCI- 
ENCE. A total of 38 submitted papers and a 
symposium on milk proteins consisting of four 
invitational papers were presented. Three papers 
(M10, M21 and M22) were not given. The 
sumposium on milk proteins was under the lead- 
ership of A. M. Swanson. 

The business meetings of the section were held 
Tuesday, June 21 at  4:30 p.m. and Thursday, 
June 23 at  11 :00 to 12 :00 a.m., with Chairman 
E. M. Barker presiding. Reports from the Stand- 
ing Committees on Butter, Dairy By-Products, 
Milk and Cream with six subcommittees on Prod- 
ucts Judging, on Standardizing Methods for Con- 
ducting all Phases of Babcock Testing, and on 
Standardizing all Tests of Dairy Alkalis and 
Methods of Reporting Results, were read and 
accepted. 

The following motions were passed: 
1. That the scoring method for sediment in 

bottled milk and cream proposed by the com- 
mittee be accepted as official by the section and 
presented to the general session for adoption. 

2. That the work of the following committees 
be continued : 

(a)  Committee on Standardization of the 
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Acidity Test of all Dairy Products. 
(b )  Committee on Standardization of all 

phases of Babcock Testing. 
.(c) Committee on Standardizing Dairy 

Alkali Tests. 
(d)  Committee on Dairy By-Products. 

3. That a committee be appointed to study 
methodology, classification and nomenclature of 
milk proteins. 

The section elected the following officers to 
serve for the coming year: E. L. Jack, Secretary; 
J. H. Hetrick, Vice-chairman; and D. V. Joseph- 
son, Chairman. 

Respectfully submitted-E. M. BARKER, Chair- 
man; D. V .  JOSEPHSON, Vice-Chairman; J. H. 
HETRICK, Secretary 

Upon motion duly seconded, the report was 
accepted. 

EDITOR'S REPORT 

The twelve issues of Volume XXXI of the 
JOURNAL.OF DAIRY SCIENCE printed dur- 
ing 1948 consisted of 924 pages of original articles, 
8 pages of Association announcements, 20 pages 
of program for the annual meetings, 32 pages of 
proceedings of the annual meetings, 73 pages of 
abstracts of papers presented at the annual meet- 
ings, 46 pages of indices, 37 pages of membership 
list, 160 pages of abstracts and 3 pages of miscel- 
laneous. This makes a total of 1,303 pages, ex- 
clusive of the advertising sections and blank 
pages. 

The material printed included 102 manuscripts 
(54 in the production field and 48 in the products 
field) and 4 reviews (1  in the production field and 
3 in the products field), 137 abstracts of papers 
presented at  the annual meetings and 436 abstracts 
of literature appearing in the Abstract Section. 
Of the 130 papers submitted for publication dur- 
ing the year, 14 were rejected and 55 were on 
hand at the end of the year in various stages of 
processing for publication. 

The assistance of all those who have aided in 
the review of papers is acknowledged with grati- 
tude. Without the continued cooperation of the 
reviewers present standards could not be main- 
tained. The cooperative manner in which au- 
thors have helped to maintain publication stand- 
ards and to condense their material as much as 
possible also is appreciated. 

In  line with the recommendation of the Journal 
Management Committee, the Abstract Section 
has been expanded as of January 1, 1949, by the 
addition of a considerable group of new ab- 
stractors and by the appointment of section edi- 
tors for the abstracts. As of April 1, 1949, 57 
abstractors had agreed to abstract 99 journals 
and additions to this group will he made as the 

opportunity arises. I n  the first five issues this 
year, 417 abstracts have been published. This 
expansion in coverage has been possible only be- 
cause of the excellent cooperation which many 
members have given this project. The two- 
column format of the Abstract Section also was 
adopted with the January issue. The slightly 
narrowed margins and slightly smaller type have 
resulted in a considerable saving in paper and 
press costs without sacrificing readability of the 
of the abstracts. Any members who have access 
to significant journals which now are not being 
covered in the Abstract Section are invited to 
volunteer for abstracting such journals. The as- 
sistance of abstractors familiar with one or more 
of the foreign languages, especially Italian, 
French, German and Finnish, is especially needed 
at present. 

Respectfully submitted-F. E. NELSON, Editor 
Upon motion duly seconded, the report was 

accepted. 

SECRETARY-TREASURER'S REPORT 

The membership and circulation of the JOUR- 
NAL for the year 1948 showed a further rise in 
numbers totaling 3884 by the end of the year. 
This total is made up of 1747 members, 780 stu- 
dent affiliates and 1357 subscribers. 

The following is a summary of our gains and 
losses in members for 1948: 

Membership December 31, 1947 . . . . . . 1663 
Gains: New Members 1948 . . . . . 177 

Former student affiliates . . 18 
Total gain . . . . . . 195 

Losses: Members resigned . . . . . . 12 
Members delinquent . . . . 92 
Members deceased . . . . . . 7 

Total loss . . . . . . . 11 1 
Net Membership gain . . . . . . . . . . . . . . . 84 
Membership Total, December 31, 1948 . 1747 

I n  order to supplement the membership drive 
which was conducted last year and to increase 
the membership of the association for 1949, your 
secretary will be glad to write a personal letter 
from this office to any prospective members whose 
names may be sent to him. I t  is hoped that this 
may result in a larger membership in 1949 and 
aid in the membership efforts of our present 
members. 

Another phase of membership which needs 
further attention by all members and especially 
by those who are at universities in the country, 
is the encouragement of student affiliates to 
assume full membership in the association upon 
graduation. Here is a source of members which 
has never been fully realized and never fully 
drawn upon by the association. 

Plans are under way to contact all dairy school 
graduates with literature regarding the associa- 
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tion and the advantages of membership therein, 
but if such a program is to be successful, all per- 
sons who are in contact with such graduates must 
make every effort to get the story of the American 
Dairy Science Association across. Close coopera- 
tion between dairy department heads and the 
secretary should assure success. 

The biggest worry of the Association is the 
ever increasing cost of JOURNAL pubfication. 
I t  might be well to mention that unless some 
method is devised for defraying or lowering the 
cost of publication, the associdtion can expect to 
operate in the red for this year the same as it 
did for the year just past. Some of the ways in 
which this cost can be overcome is through in- 
creased membership, an increase in the number 
of subscribers, and an increase in advertising 
carried. 

Advertising which appeared in the JOURNAL 
during 1948 occupied 199 pages and was woith 
$7,840.64 to the association as compared with 
198 pages and $7,225.92 for 1947. Your secretary 
feels that the low advertising rates which we are 
charging should induce more companies to place 
advertising in the JOURNAL and that we should 
engage in an active program of solicitation for 
the year 1950. Any ground work which the 
members can give along this line will be greatly 
appreciated and will do much to assist with the 
financial problems of the Association. 

I t  might be of interest to the members to know 
that we have 506 foreign subscribers to the 
JOURNAL. The big three in the foreign field 
are Australia, England and Holland with 56, 73 
and 52 respectively. Altogether our JOURNAL 
is being sent to 45 foreign countries, so you can 
see that interest in dairy science is world wide. 

Sale of back copies during the past year totaled 
570. This was 220 below 1947, and followed an 
anticipated trend downward inasmuch as most 
of the members and subscribers who missed out 
on issues during the war have purchased the 
back copies they desired. There are some issues 
which are out of print at present which un- 
doubtedly should be reprinted at the earliest pos- 
sible moment of suitable cost. To date the as- 
sociation has made no move in this direction feel- 
ing that it would be wiser to wait until printing 
costs come down a bit. 

The student branches of the American Dairy 
Science Association are showing continued and 
increasing activity and are fast becoming a factor 
in the world of dairy science. Since our meeting 
last year, the Executive Committee has granted 
certificates to the following schools: Rutgers 
University, New Jersey, a new certificate; Uni- 
versity of Massachusetts, Ohio State University 
and the University of Georgia, renewal certifi- 

cates. While we are on the subject of student 
branches, an apology is in order for Clemson Col- 
lege. The name of Clemson was omitted last 
year from the list of those schools which hall 
student branches through an oversight. Clemsor, 
under the able leadership of J. P. LaMaster ant1 
B. E. Goodale, is definitely to be numberetl 
amongst the living. 

The big four in student activity in the Ameri. 
can Dairy Science Association are Ohio with 14:1 
students, Oklahoma with 68, Iowa with 66 ant1 
Wisconsin with 51. Ohio leads the field wit11 
more than twice as many members as its neares 
rival. Apparently W. L. Slatter and S. M. Salis 
bury must have the secret of successful chapter, 
well in hand. Last year's total student afiliatt 
membership was 780. So far this year the tota 
has increased to 846, with new membership. 
coming in frequently. 

As per predictions made by the late R. B 
Stoltz at our Athens, Georgia meeting, your As 
sociation operated at a $3,083.37 loss during thc 
past year. This loss was entirely unavoidable duc 
to the already high and ever increasing costs o 
printing the JOURNAL. The executive boarc 
has set up a budget of $39,500.00 for 1950 whick 
is considerably higher than the 1949 budget, anc 
reflects this increased cost of operation. Our nel ' 
worth as of December 31, 1948, was $36,036.84 
A complete report of the Certified Public Ac. 
countant was sent to each member of the Ex. 
ecutive Board in March. One bright spot in thc 
financial picture for the year was the maturing of 
three $1,000 bonds which your secretary rein. 
vested by purchasing four $1,000 Series F bond: 
which are now in the Association's Safe Deposit 
Box. The interest from the three bonds totaled 
$790.00 which enabled us to purchase an addi- 
tional bond and place the extra $40.00 in our 
bank account. 

I wish to take this opportunity to express my 
sincere and grateful thanks to all those mem- 
bers of the Association, who through their will- 
ingness to help and the encouragement which 
they have offered, have made the job of acting 
Secretary-Treasurer both instructive and enjoy- 
able. 

Respectfully submitted-P. R. ELLSWORTH, 
Acting Secretary-Treasurer. 

Upon motion duly seconded, the report was 
approved. 

AUDITING COMMITTEE REPORT 

The president then requested the report of the 
Auditing Committee which was read by H. S. 
Willard. 

May 11, 1949 
To the Directors and Members of the 
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American Dairy Science Association 
Gentlemen: 

On May 6, 1949, Mr. Walter C. Burnham, a 
certified public accountant, met with the Auditing 
Committee of the American Dairy Science As- 
sociation. At that time, Mr. Burnham's report 
of his audit of the American Dairy Science As- 
sociation business for 1948 was considered. 

Mr. Burnham has made a thorough examina- 
tion of the records. He has checked the bank 
statements and examined all the U. S. Govern- 
ment Bonds. Mr. Burnham had check-tested the 
inventory of Journals and Twenty-Year Index to 
assure accuracy of the physical inventory. 

The Auditing Committee is satisfied that the 
financial statement for the year 1948 is correct. 
We recommend that it be accepted by the Board 
of Directors and the members of the American 
Dairy Science Asssociation. 

Respectfully submitted-W. J. BRAKEL, Chair- 
man; R. N. KENNEDY; H. S. WILLARD. 

Upon motion duly seconded, the report of the 
Auditing Committee was accepted and ordered 
filed. 

REPORT OF THE JOURNAL MANAGE- 
MENT COMMITTEE 

During the past year as authorized by the 
Journal Management Committee and the Execu- 
tive Board of the American Dairy Science As- 
sociation, the following action has been taken. 

1. The abstract section of the editorial work 
has been reorganized and section editors in the 
various subject matter fields appointed. 

2. The abstract section of the Journal is now 
printed in two-column pages and in slightly 
smaller type thus saving considerable space. 

3. Two exchanges with foreign journals have 
been arranged and others are being contemplated. 

In furtherance of a program of continued prog- 
ress the Journal Management Committee rec- 
ommends : 

1. In continuation of the policy of rotating the 
associate editors the Journal Management Com- 
mittee recommends that Associate Editors H. A. 
Ruehe and E. P. Reineke be retired and W. V. 
Price and H. A. Herman be appointed as re- 
placements. 

2. In view of the possible desirability of ex- 
panding the exchange arrangement with foreign 
journals for abstracting purposes the Journal 
Management Committee recommends that the 
Executive Board authorize the provision of suf- 
ficient exchange copies as needed for this pur- 
pose. 

3. The Journal Management Committee rec- 
ommends that the Proceedings of the Annual 
Meeting and the Abstracts of Papers presented 

at  the Annual Meeting be printed in two column 
pages in the same form as is now used for the 
abstract section. 

4. In consideration of the high printing costs 
and little prospect of relief from these high costs 
in sight, the Journal Management Committee 
recommends that the Executive Board consider 
retrenchment or action on certain proposals to 
increase the revenue of the Association. 

The Journal Management Committee wishes 
to express the commendation of the Associatio~~ 
membership to the Editor and Editorial Staff in 
acknowledgemnt of the excellence of their work. 

Respectfully submitted-T. S. SUTTON; P. R. 
ELLIKER; G. H. WISE. 

Upon motion, duly seconded, the report was 
approved. 

REPORT OF NATIONAL RESEARCH 
COUNCIL 

The activities of the Division of Biology and 
Agriculture of the National Research Council are 
varied and numerous. Several are of particular 
interest to the American Dairy Science Associa- 
tion. At present this Division has committees 
studying the problems involved in the public 
health aspects of Brucellosis in animal nutrition 
and in milk production, distribution and qpality. 

Since the organization of the American In- 
stitute of Biological Sciences, about two years 
ago, under the sponsorship of the National Re- 
search Council, there has been some merging of 
the programs followed by the Institute and the 
Division of Biology and Agriculture. This is 
inevitable since it was designed in the organiza- 
tion of the Institute that all member Societies of 
the Division would become members of the In- 
stitute. 

As of January 1, 1949, the Institute had fifteen 
members and two societies as affiliates. Already 
during this year several other societies have be- 
come members of the Institute, thus adding fo 
its strength and usefulness. 

The American Dairy Science Association as yet 
has not joined the Institute. An invitation was 
issued by the Institute to our Association to have 
a representative at its board meeting on May 4, 
1949, so President Petersen requested your re- 
porter to attend. Much of the report made at 
this meeting was again reported and discussed at  
the meeting of the Division of Biology and Agri- 
culture which was held the next day. 

Items that should interest our membership 
were: (a)  A report of the Committee on Ad- 
visory Services to Armed Forces, (b)  A report 
of the Committee on Handbook of Biological 
Data, and (c) A report of the Publications Com- 
mittee. 
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The Committee on Advisory Services to the 
Armed Forces has been asked by General Hershey, 
Director of Selective Service, to serve as his ad- 
visory panel in the field of the biological sciences. 
This is the first time that biology, as such, has 
been officially recognized in connection with man 
power problems in the U. S. A plan has been 
proposed for organized cooperation between the 
Armed Services and biology in placing scientific 
personnel where it can serve most usefully. Un- 
der it, all worthy young scholars will be deferred. 
The tests for deferment are (a)  interest in a 
scientific field and (b) an intelligence level at 
least equal to that required for officer training. 
If this latter test produced too many deferments, 
then the intelligence standards would be raised. 
These intelligence standards would be applied 
and the weeding out done within each college or 
university. 

A proposal was also made to put all scientists in 
a common pool-probably with a common sci- 
ence uniform, so that they could be transferred 
from one service to another with no difficulty and 
placed where they could do the most good. 

The plan as finally worked out has been ac- 
cepted by the Selective Service Administration 
and forwarded to the President of the United 
States for his approval and action, probably 
through a Presidential Directive. 

The idea for a Handbook of Biology really 
started when the Air Force asked for a Handbook 
on Medical Science. Due to the efforts of the 
American Institute of Biological Sciences, the 
scope of the Handbook was enlarged and the In- 
stitute given the responsibility of its compilation. 
The Air Force has underwritten the start of the 
book through an appropriation of $15,000 but the 
ultimate cost is expected to be about a quarter of 
a million dollars. The Handbook will contain 
authentic, accepted and frequently used constants, 
data, normal values, tolerances, and standards ap- 
plying to the quantitative aspects of biology in 
its broad and basic sense, including many fields 
of applied biology. The committee in charge of 
this compilation solicits the cooperation of all 
interested societies and their members in gather- 
ing the material that each would most like to see 
in a handbook. 

The Publications Committee has been studying 
the economies that might occur through coopera- 
tive publication of magazines of member societies. 
In canvassing the membership of the Division of 
Biology and Agriculture it was found that twenty 
of the Societies had a lively interest in this ven- 
ture, eighteen were somewhat interested and 
twelve were not interested. Further efforts will 
be made to serve those interested Societies by 
getting cost of publishing their magazines uni- 

formly as to size, kind of paper, by standard 
printing or by the off-set method, etc. 

During the past year Dr. R. E. Cleland, De- 
partment of Botany, Indiana University, replaced 
Dr. J. S. Nicholas as Chairman of the Division of 
Biology and Agriculture. Dr. Cleland also was 
Chairman of the Board of Governors of the 
American Institute of Biological Sciences during 
the past year, but was replaced at the last meet- 
ing by Dr. E. G. Butler, Department of Biology, 
Princeton University. 

Respectfully submitted-C. Y. CANNON 
Upon motion duly seconded, the report was 

approved. 

NECROLOGY COMMITTEE REPORT 
Robert Bear Stoltz, Professor and Chairman of 

the Department of Dairy Technology, Ohio State 
University, Columbus, passed away on October 
2, 1948. He was born on March 6, 1890, at Brad- 
ford, Ohio. He graduated from Ohio State Uni- 
versity in 1912 and joined the staff of that Uni- 
versity soon after graduation. He taught Dairy 
Husbandry and was promoted to full professor 
in 1923. In 1929 he was made Chairman of a 
newly formed Department of Dairy Technology, 
a position he held until his death. Professor 
Stoltz took an active part in the organization of 
several commercial dairy associations. The Ohio 
Swiss Cheese Association and the Columbus Milk 
Distributors Association are but two highly suc- 
cessful groups that he organized and served for 
many years. He also served as secretary of the 
National Cheese Association for several years 
and was an honorary member of the Board of 
Trustees of the Ohio Dairy Products Association. 
His outstanding service to the American Dairy 
Science Association is well known to all members. 
Aside from serving as Secretary of this Associa- 
tion for over 12 years he also was our president in 
1934. His tireless efforts in promoting the affairs 
of the Association have made this Association a 
large, aggressive and financially sound organiza- 
tion. I t  is fortunate that this association recog- 
nized his many contributions before his untimely 
death by presenting him with the Association 
Award in 1947. Professor Stoltz was very active 
in Masonry work and attained the 33rd degree in 
that organization. Before his death he was 
elected to the post of Deputy General Grand 
Master of the General Grand Council, R. & S.M. 
of the United States. He is survived by his wife, 
Mrs. Marie Cassel Stoltz, one son and three 
daughters. His untimely death is a great loss 
to this Association but the fruits of his labors will 
long be felt in the progress of the American 
Dairy Science Association. 

Samucl Irvin Bechdel, Professor of Dairy Hus- 
bandry, the Pennsylvania State College, State 
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College, was bom at Howard, Pennsylvania, July 
9, 1886. He received his B.S. degree from the 
Pennsylvania State College in 1911, an M.S. 
degree from the same institution in 1916 and a 
Ph.D degree from the University of Minnesota in 
1925. During his 32 years of service to the 
Pennsylvania State College Dr. Bechdel dis- 
tinguished himself as a teacher and scientist. His 
most outstanding contributions in the field of 
Dairy Research were his studies on vitamin re- 
quirements of dairy cattle and silage and pasture 
investigations. His experimental work with vita- 
min B synthesis in ruminants attracted world 
wide attention. Dr. Bechdel was very active in 
church work, serving as Deacon, Elder and as 
teacher of the Men's Bible Class of the Faith 
Reformed Church for some 20 years. He retired 
in January, 1946, due to ill health and passed 
away on September 13, 1948. He is survived by 
his wife and four children. 

Christian Larsen was born in Odense, Denmark 
on August 4, 1874. After coming to this country 
he received a B. S. degree in Agriculture at Iowa 
State College in 1902 and an M.S. degree from 
that institution in 1904. He served on the in- 
structional staffs at Massachusetts State College, 
Iowa State College and Utah State College and 
in 1907 went to South Dakota State College as 
Professor of Dairy Husbandry and Director of 
Extension. In 1921 he became Director of Dairy 
Marketing for the Illinois Agricultural Associa- 
tion. He was appointed Dean pf Agriculture at 
the South Dakota College in 1923, a position he 
held until his retirement in 1940. Dean Larsen 
was one of the pioneers in the field of dairy sci- 
ence and made many early contributions in both 
dairy manufacturing and production. Production 
heredity, physiology of milk secretion, effects of 
water and alkali on nutrition and the chemistry 
of butter were but a few of his major interests. 
He was the author of several early books on dairy- 
ing subjects among which were Principles and 
Practices of Buttermaking, published in 1905, and 
Dairy Technology, published in 1914. He held 
memberships in many Agricultural and Scientific 
societies, as well as fraternal and civic groups. 
He was a member of the American Dairy Science 
Association from 1920 until his death and was 
honored with a life membership in this Associa- 
tion in 1943. Dean Larsen passed away on 
August 23, 1948. 

Thomas E. Elder was born in Virginia in 
October 1882 and died of a heart attack at Cedar 
Grove, N. J., September 8, 1948. He was grad- 
uated from Comell University in 1911 where he 
specialized in Animal Husbandry under the late 
Professor H. H. Wing. Shortly after completing 
his college course, he joined the staff of the 
Mount Hermon School for Boys at Mount Her- 

mon, Mass. and became Dean of the school in 
1926. He served as a director of the Holstein- 
Friesian Association of America from 1921 to 
1941, a period of 20 years. He was a member of 
the True Type Committee of the Holstein- 
Friesian Association, the committee that devel- 
oped the true type models and paintings for the 
Holstein breed, and served as an official inspector 
from the beginning of the type classification pro- 
gram in 1929 until the day of his death. He had 
gone from his home in Alton, N. H. to inspect 
and classify the Overbrook Dairy herd at Cedar 
Grove, N. J. and there his death occurred. His 
wife, Grace Holton Elder, and two sons survive 
him. 

Thomas B. Buchanan, manager of Borden's 
Hamilton Milk Co., Columbus, 0. for over 28 
years, died September 18, 1948. A native of 
Cincinnati, Mr. Buchanan spent his boyhood in 
that city, but moved to begin his career in the 
dairy industry in Columbus, 0. as a route sales- 
man for the Pure Milk Co. Mr. Buchanan later 
became a member of the Moores and Ross or- 
ganization and was appointed manager of the 
Hamilton Milk Co. which they acquired in 1920. 
After the Borden Company acquired this com- 
pany in 1929, Mr. Buchanan remained as man- 
ager of the expanded Borden's Hamilton Milk 
Co. and held this position until his death. Mr. 
Buchanan joined the American Dairy Science 
Association in 1932. At the time of his death he 
was treasurer of the Columbus Milk Distributors 
Association, treasurer of the Ohio Dairy Products 
Association, and a member of the Columbus 
Lions Club. He is survived by his wife, three 
daughters and two grandchildren. 

It was reported to the Association that Mr. 
Charles Staff of Pleasant Ridge, Mich. passed a- 
way on July 10, 1948. Mr. Staff was formerly 
associated with the Larro Research Farms at 
Detroit, Mich. and at the time of his death was 
with General Mills at Pleasant Ridge, Mich. He 
has been a member of the Association since 1942. 
The committee was unable to obtain further in- 
formation regarding Mr. Staff. 

Respectfully submitted-J. P. LAMASTER; D. 
V. JOSEPHSON; D. M. SEATH, Chairman. 

Upon motion duly seconded, the report was 
accepted. 

RESOLUTIONS COMMITTEE REPORT 

WHEREAS: The University of Minnesota 
through its administrative staffs and faculty has 
made available to the American Dairy Science 
Association in this its 44th Annual Meeting all 
needed physical facilities for the meeting, and 

WHEREAS: Every possible personal courtesy 
has been given to members of the Association for 
their enjoyment and entertainment, 
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Therefore, be it RESOLVED: That the Amer- 
ican Dairy Science Association take this oppor- 
tunity officially to extend its thanks and apprecia- 
tion and hereby request the President of this 
Association to convey by letter this appreciation to 
President J. L. Morrill and to Dean Clyde H. 
Bailey, and Professor J. B. Fitch. 

WHEREAS: Many commercial and civic or- 
ganizations have contributed greatly to the suc- 
cess and enjoyment of this 44th annual meeting, 

Therefore, be it RESOLVED: That the Amer- 
ican Dairy Science Association express to these 
organizations its sincere appreciation. 

WHEREAS: The Borden Company has again 
offered its awards for outstanding iesearcc in 
dairy manufacturing and production, 

Therefore, be it RESOLVED: That the Amer- 
ican Dairy Science Association express to the 
Borden Company its sincere appreciation of this 
evidence of its continued interest in dairy re- 
search. 

WHEREAS : The American Feed Manufac- 
turers Association has seen fit to offer an award 
for outstanding research in the field of dairy cattle 
nutrition, 

Therefore, be it RESOLVED: That the Amer- 
ican Dairv Science Association exuress to the 
American 'Feed Manufacturers ~ssociation its sin- 
cere appreciation for their interest in and 
encouragement of research in dairy cattle nutri- 
tion. 

WHEREAS: The Purebred Dairy Cattle Asso- 
ciation has continued in its cooperation with the 
American Dairy Science Association in establish- 
ing uniform rules for the testing of dairy cattle, 

Alabama 
Arizona 
Arkansas 
California 
Colorado 
Connecticut 
Delaware 
Washington, D. C. 
Florida 
Georgia 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 

U. S. Territories 
Hawaii 
Puerto Rico 

2 Maryland 
2 Maine 
5 Massachusetts 

16 Michiean 
2 MinnGota 
6 Mississippi 
2 Missouri 

23 Montana 
5 Nebraska 
1 New Hampshire 

93 New Jersey 
29 New Mexico 
68 New York 
14 North Carolina 
44 North Dakota 
5 Ohio 

for the regulation of artificial breeding and other 
matters promoting uniformity and, 

WHEREAS: The Purebred Dairy Cattle As- 
sociation has established a Dairy Cattle Breeding 
Research Council for the purpose of encouraging 
and supporting research in this field, in coopera- 
tion with the various experiment stations, 

Therefore, be it RESOLVED: That the'Amer- 
ican Dairy Science Association commend the 
Purebred Dairy Cattle Association for its efforts. 

WHEREAS: The officers of the various sec- 
tions of the Association are changed annually and 
are often unfamiliar. with organizational pro- 
cedure, considerable confusion and misunder- 
standing exists. 

Therefore, be it RESOLVED: That the Ex- 
ecutive Board instruct the Secretary of the 
Association to prepare a report outlining the setup 
of the Association and the procedures to be 
followed in handling committee reports, recom- 
mendations and resolutions by the various sections 
in order that the business of the association at the 
annual meeting can be handled in an orderly 
manner. 

Respectfully submitted-A. A. SPIELMAN, 
Chairman; F. J. ARNOLD; F. C. FOUNTAINE; H. 
B. HENDERSON; A. J. MORRIS. 

REGISTRATION COMMITTEE REPORT 
S. T. Coulter, University of Minnesota, made 

the following report for the Registration Com- 
mittee. Upon motion duly seconded, it was 
accepted. 

C. Y. Cannon moved and A. W. Rudnick 
seconded that all actions of the Executive Board 
during the past year be approved. 

32 Oklahoma 10 
3 Oregon 3 

15 Pennsylvania 37 
32' South Carolina 5 

198 South Dakota 14 
3 Tennessee 8 

26 Texas 6 
6 Utah 6 

16 Vermont 10 
4 Virginia 10 

14 Washington 12 
3 West Virginia 8 

70 Wisconsin 111 
19 Wyoming 4 
6 

84 

Foreign Countries 
3 Australia 6 India 
4 Belgium 1 New Zealand 

Canada 2 Scotland 
Turkey 

Men Present 
Women Present 
Children Present 

Total registration 
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MEETING OF THE EXECUTIVE BOARD 
AMERICAN DAIRY SCIENCE 

ASSOCIATION 

P. R. ELLSWORTH, Secretary-Treasurer 

The Executive Board transacted the following 
business : 

Approved the minutes of the past annual meet- 
ing. 

Approved the Editor's report. 
Approved the Secretary's report. 
Approved the Journal Management Committee 

report. 
Approved the Auditing Committee report. 
Approved the Budget for 1950, amounting to 

$39,500. 
Received the report of the representative of 

the National Research Council. 
Re-employed the editor for the ensuing year. 
Employed the present acting Secretary- 

Treasurer as Secretary-Treasurer for the ensuing 
year. 

Voted unanimously to make H. B. Ellenberger 
an honorary member of the Association. 

Elected J. K. Loosli as a member of the Jour- 
nal Management Committee to serve for the three 
ensuing years. 

Accepted Comell University's invitation to 
hold the 45th Annual Meeting of the Association 
there in 1950. 

Voted to make 0. C. Cunningham a life mem- 
ber of the Association. 

Voted to recommend that the Association no 
longer furnish free reprints of articles to authors. 

Voted to recommend to the Association that: 
Domestic subscription rates be raised from 

$6.00 to $10.00 per year. 
Foreign subscription rates be raised from 

$6.50 to $10.50 per year. 
Membership dues be raised from $5.00 to 

$6.00 per year. 
Student Affiliates dues remain at $3.00 per 

year. 
The Associate Subscriber classification be dis- 

continued and that all present associate sub- 
scribers be invited to become members or sub- 
scribers as the appropriate case may be, with 
no $5.00 affiliation fee being charged those who 
become members. 
Voted to have printed abstracts of all papers 

presented at the annual meeting available at the 
registration table. Cost of these reprints to be 
included in the registration fee. The journal will 
print all abstracts in the June issue. 

Renewed student branch certificates for the 
University of Massachusetts, University of Georgia 
and Ohio State University and issued a new certi- 
ficate to Rutgers University, New Jersey. 

Went on record as being in favor of the estab- 
lishment of some sort of an award for Extension 
personnel should a suitable donor be found. 

Empowered Journal Management Committee 
to make final decisions, if needed, relative to new 
or questionable advertising. 

Approved the Resolutions Committee report 
as corrected. 

Recommended to the Association that the Sec- 
retary be authorized to accept applications for 
membership in the American Dairy Science Asso- 
ciation from citizens of foreign countries who have 
received advanced technical training in dairy 
science in the United States or Canada. This 
training would normally be expected to repre- 
sent the equivalent of a Master's degree or Doc- 
tor's degree in our colleges, or work of at  least 
one year's duration towards such degrees. 

Recommended to the Association that student 
affiliate memberships of foreign citizens in United 
States or Canadian colleges may be converted to 
full memberships by the usual method of conver- 
sion now used for United States student affiliates. 

Recommended that a new class of foreign 
members be established as follows: Upon the 
nomination of two or more members and approval 
by the Executive Board, distinguished foreign 
dairy scientists may be elected to membership 
with all the privileges of domestic members ex- 
cept that they have no voting privileges. The 
number of members elected normally would be 
restricted so that such election would be wn- 
sidered a distinct honor. 

Recommended that the Association print the 
lectures of Dr. W. W. Spink on "Brucellosis in 
Man" and by Dr. Ancel Keys on "Cholesterol and 
the Problem of Aging" in the JOURNAL O F  
DAIRY SCIENCE as part of the proceedings of 
the annual meeting. 

The Nominating Committee consisting of War- 
ren Gifford, P. H. Tracy, E. G. Hood, Otto Hill 
and C. G. Bradt nominated the following can- 
didates in April: Vice-president, R. B. Becker 
and S. J. Brownell; directors, C. W. Turner, J. P. 
LaMaster, F. J. Arnold and E. J. Perry. 

Results of the election were announced on June 
1 as follows: Vice-president, R. B. Becker of 
Florida; directors, C. W. Turner of Missouri, and 
F. J. Amold of Iowa. 

Upon motion duly seconded the report was 
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W. E. Petersen, of the University of Minnesota, 
acted as toastmaster at  the annual awards banquet 
on June 23 at Coffman Memorial Union, Minne- 
apolis, Minnesota. He installed the officers-elect 
as follows: G. M. Trout, of Michigan, was in- 
stalled as President; R. B. Becker, of Florida, as 
Vice-President; C. W. Turner, of Missouri, and 
F. J. Arnold, of Iowa, as Directors. 

Mr. Trout, you are about to take over the re- 
sponsibilities of President of the American Dairy 
Science Association. As President it will be your 
duty to be chairman of the Executive Board and 
submit to the Board for approval the nominations 
of members to fill vacancies that may occur 
among the elected officers of the Association. As 
President you shall appoint, without the approval 
of the Executive Board, the standing non-elective 
committees of the Association. With these obli- 
gations, privileges and responsibilities I now 
charge you with the honor of being President of 
the American Dairy Science Association with all 
the privileges, responsibilities and obligations per- 
taining thereto. 

Mr. Becker, you are about to take over the re- 
sponsibilities of Vice-President of the American 
Dairy Science Association. As Vice-~resident', it 
will be your duty to preside over the Executive 
Board in the absence of the President and assume 
other duties of the Executive Board. At the 
expiration of President Trout's term, you will 
automatically become President of this Associa- 
tion. I now charge you with these duties. 

Mr. Turner and Mr. Arnold, you were elected 
to the Executive Board of the American Dairy 
Science Association. I t  is the duty of the Board 
members to pass on all applications for the estab- 
lishment of divisions, sections, and student 
branches of the Association. You will have full 
control of the budget and general business of the 
Association and have title to all property and 
funds of the Association. You will be members of 
the Board that has all the rights and power vested 
in the by-laws of the Association. With these 
privileges, responsibilities, and obligations you are 
now considered as members of the Executive 
Board of the American Dairy Science Association 
to serve a term of three years. 

PRESENTATION O F  ASSOCIATION 
AWARD 

The toastmaster then introduced J. A. Nelson, 
chairman of the Association Honors Committee, 
who made the following citation: 

Howard Bowman Ellenberger was born at  
Dallas, Iowa and educated in the public schools 

:NCE ASSOCIATION AWARDS 
,sots, June 23, 1949 

of Iowa. He entered Iowa State College and 
was granted the Bachelor of Science degree by 
that institution in 1905. He earned the Master 
of Science degree from Cornell University in 1915 
and continued with his advanced studies and in- 
vestigations at  Cornell to earn the degree of 

HOWARD BOWMAN ELLENBERGER 

Doctor of Philosophy in 1917. He married Pri- 
scilla Flatt, who has been a very conscientious 
and ardent co-worker in his professional life. 

Before completing his undergraduate work, 
Howard Ellenberger gained practical experience 
by working as herdsman in Illinois and in Min- 
nesota before graduating from Iowa State Col- 
lege. After graduation, he gained further practi- 
cal experience as foreman and superintendent of 
farms in Illinois, Missouri and Iowa. His quest 
for further knowledge and his ambition led him 
to Cornell biveristy in 1914 as instructor and 
graduate student. During the time he was in- 
structing and doing graduate work at Cornell, he 
served as specialist in dairy manufacturing during 
the summer vacations for the Vermont Depart- 
ment of Agriculture. He performed his duties so 
well that he was offered and accepted the posi- 
tion as Associate Professor of Animal and Dairy 
Husbandry at the University of Vermont after 
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completing the work for the doctorate in 1917. century been contributing to our knowledge in 
His efficiency, sincerity and foresight brought this field of endeavor. Over this span of years 
about rapid advancement and in 1918 he was he has conducted a wide variety of research, both 
made head of the Department of Animal and fundamental and applied, which has revealed 
Dairy Husbandry, a position which he held until unusual creative ability and a broad knowledge in 
his retirement in 1948. dairy technology and in the allied science fields. 

Doctor Ellenberger has had a wide field of His contributions have been based on sound sci- 
interest. He was author and co-author of a num- entific techniques and procedures which have 
ber of dairy bulletins and scientific papers on yielded results of much value to the dairy indus- 
dairy production, dairy cattle management, dairy try. 
feeds, breeding and dairy products manufacturing 
and regulatory work. His interest and influence 1 
in the dairy industry went far beyond the borders 
of his home state of Vermont. He visited other 
institutions to study their methods and to exchange 
ideas with other workers. He always was 
helpful in assisting others with their problems. 

His prominence and his good judgement were 
recognized by others in the dairy industry. He 
was honored by being selected as chairman of the 
New England Governors' Dairy Advisory Board 
to organize and administer the Boston market 
milk area from 1931 to 1933. This duty he per- 
formed with distinction. 

To achieve closer coordination of the Vermont 
dairy industry, he organized the Vermont Dairy 
Plant Operators and Managers Association of 
which he was executive secretary from 1921 to 
1941. He is now honorary secretary of this asso- 
ciation. Professor Ellenberger has always been a 
diligent and sincere worker in the American 
Dairy Science Association. He served as chair- 
man of the Eastern Division in 1926, chairman of 
the Production Section in 1930 and was presi- 
dent of the National Association in 1931 and 
director in 194C-42. His interest in scientific 
research and advancement was not limited to the 
dairy field. He has been a member of the 
American Society of Animal Production in which 
he served as North Atlantic vice-president and as FRANCIS JANNEY DOAN 
chairman of the North Atlantic Section. 

For these achievements in the This man has been author or co-author of more 
dairy field and in other related fields and for the than eighty publications, the major Part of which 
long and honorable service in the advancement pertain to original research. His fesearch and 
of the dairy industry, it is with great pleasure that publications have been principally in the fields 
the American Dairy Science ~ ~ ~ ~ ~ i ~ t i ~ ~  selects of market milk and concentrated milk products. 
Howard Bowman Ellenberger as "Dairyman of He was a pioneer in studying homogenization and 
the Yearn. In token of our high esteem of his has conducted research of this process, as applied 
professional accomplishments, we present to him to milk and cream, for more than 22 Years. In 
this distinguished service award. these studies he demonstrated the effect of homo- 

genization and of fat clumping on the heat and 

PRESENTATION OF BORDEN AWARDS alcohol stability of milk proteins and obtained 
information on the fundamental factors responsi- 

I. A. Gould, member of the Borden Award ble for the heat "curdling" or "feathering" of 
Committee for manufacturing, was then intro- cream. Also, his research revealed that the lipase 
duced and made the following statements: enzyme in milk was inactivated at relatively low 

The man chosen for the 1949 American Dairy temperatures, so that this enzyme was not a factor 
Science Association Borden Award in Dairy of spoilage in pasteurized homogenized milk. In 
Manufacturing has for more than a quarter of a later studies dealing with the stability of emul- 
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sion of fat in homogenized milk, he obtained re- 
sults which served as the basis for establishing 
new standards for the commercial bottled product. 

Another important phase of his research has 
dealt with soft curd milk. By utilizing an im- 
proved in vitro technique for determining the 
digestibility of milk and for judging its suitability 
for infant feeding, he demonstrated the treatments 
and processes which yielded milk with superior 
digestible characteristics. His work tended to 
cast considerable doubt on the reliability of "curd- 
tension" values in indicating the digestibility of 
milk. Also, in this series of studies, he demon- 
strated the effect of mastitis on the curd proper- 
ties and on the general chemical characteristics 
of milk. 

The freezing of milk, cream and condensed 
milk also has received considerable attention 
from this research worker. Particularly note- 
worthy are his studies during the recent war years 
on the freezing of fluid and condensed milk to 
ascertain the most desirable procedure to pre- 
serve the normal milk flavor and to prevent un- 
desirable protein effects which normally occur 
in milk as the result of freezing. 

During recent years he became interested in 
improving the nutritional value of evaporated 
milk 'and conducted fundamental research on the 
ascorbic acid content of this product. His work 
revealed that fortification of evaporated milk 
with ascorbic acid is feasible and under proper 
conditions ascorbic acid may be retained in this 
product for a considerable period of time. 

This research worker also has been instrumental 
in developing and applying techniques for the 
analysis of milk and milk products. Among his 
contributions in this connection may be listed the 
colorimetric picric acid method for measuring 
lactose in milk, a modified Babcock test for de- 
termining the fat content of chocolate milk, a 
rapid drying method for determining the solids 
content of milk products by use of forced heated 
air, studies of methods of measuring the phos- 
phatase activity in milk, and the application of a 
modified direct microscopic method for the bac- 
terial analysis of milk. 

In addition to his many personal contributions 
to dairy science, this year's nominee has long been 
known as an outstanding teacher and counselor 
of research men. He has directed the graduate 
program for many men who now hold responsible 
positions in industry and in college work and has 
done much to stimulate their thinking along re- 
search lines. 

This year's nominee was born on September 20, 
1896, in Philadelphia, Pennsylvania. He received 
both his undergraduate and graduate training at 
the Pennsylvania State College. Following the 
completion of his undergraduate work he spent 

3 years as chemist with the Nestles Food Co. 
and 1 year as laboratory director for the Wad- 
diigton Condensed Milk Co. He was instructor 
in dairying at the University of Maryland from 
1922 to 1925. He accepted a position on the staff 
of the Pennsylvania State College and has re- 
mained on the staff of that institution since that 
time. 

Principally because of his varied and valuable 
research in the fields of fluid and condensed milk 
during the past 27 years, but also because of his 
stimulating leadership and his training of men in 
Dairy Technology and his general contributions to 
the dairy industry the American Dairy Scieh-e 
Association Borden Award Committee for the 
Dairy Manufacturing Section has selected Francis 
Janney Doan, Professor of Dairy Manufacturing. 
the Pennsylvania State College, for the 1944 
Award. 

Mr. W. A. Wentworth of the Borden Company 
Foundation then presented Dr. Doan with a gold 
medal and a check for $1,000.00. 

BORDEN AWARD IN DAIRY PRODUCTION 

G. M. Cairns, chairman of the Borden Award 
Committee for Production then was introduced 
and made the following statement: 

The recipient of the Borden Award in Produc- 
tion for 1949, is George Herman Wise of the 
North Carolina State College, Raleigh, N. C. 
Dr. Wise was born and reared in South Carolina. 
He received his B.S. degree from Clemson Agri- 
cultural College in 1930, and his M.S. and Ph.D. 
degrees from the University of Minnesota in 1932 
and 1936, respectively. 

Dr. Wise has held the following positions since 
graduation from Clemson: Assistant, University 
of Minnesota 1934-36; Associate Dairy Husband- 
man, Clemson Agricultural College 1936-1944; 
Associate Professor of Dairy Husbandry at Kansas 
State College 1944-1947; Associate Professor of 
Dairy Husbandry and Research Assistant at  Iowa 
State College 1947-1949 and since April 1949 
Professor of Animal Industry at North Carolina 
State College, in charge of the nutrition section. 

During.his student days he was characterized 
by the thoroughness of his preparation in both 
study and research work. Since completing his 
graduate study he has continued to exhibit those 
same qualities in his research activities. An im- 
portant contribution made by Dr. Wise was his 
series of comprehensive studies upon the physi- 
ology of gastric digestion in the calf. These in- 
clude the various factors affecting the passage 
of liquids into the rumen of the calf and the 
changes in milk products that took place when 
milk was sham-fed. His more recent studies in- 
clude the effect of the prepartum diet of the cow 
on the vitamin A and tocopherol content of colos- 
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trum and milk in the early post-colostrum period 
and upon the vitamin A storage in the new born 
calf. He received the American Feed Manufac- 
turers' Association Award in 1948 for his series of 
publications on the latter work. 

Dr. Wise has published more than 25 papers in 
the nutrition and physiology fields. He has been 
active in the Association, having served as Chair- 
man of the Production Section in 1948 and is an 
Associate Editor of the JOURNAL OF DAIRY 
SCIENCE. 

American Feed Manufacturers Association regrets 
his inability to be present because of a conflicting 
engagement in the East, so it becomes my pleasure 
to represent Chairman Archibald on this occasion. 

Seven persons were nominated for consideration 
this year. Your committee also canvassed the 
literature in the field of dairy cattle nutrition pub- 
lished during the two-year period 194748, as 
required by the rules. Over 50 .papers were 
found eligible, all of which were evaluated care- 
fully. The first draft reduced them to 23, and 

GEORGE HERMAN WISE 

On behalf of the Committe on the Borden 
Award for Dairy Production, it is a pleasure to 
present Dr. George H. Wise to receive the Award. 

Mr. W. A. Wentworth of the Borden Founda- 
tion then presented Dr. Wise with a gold medal 
and a check for $1,000. 

AMERICAN FEED MANUFACTURERS' 
AWARD 

R. B. Becker, acting chairman of the Award 
Committee for the American Feed Manufacturers' 
Association, then was introduced and made the 
following statement: 

Professor J. G. Archibald, chairman of the 
American Dairy Science Association committee to 
determine the recipient for the Award by the 

THOMAS S. SUTTON 

the decision narrowed finally to a group of six 
outstanding papers by one author and his co- 
workers. 

These six papers have appeared in the 
JOURNAL O F  DAIRY SCIENCE, one in 1947 
and five in 1948. They dealt with comparisons 
of colostrum with nonnal milk as sources of vi- 
tamins and amino acids in the nutrition of dairy 
calves. The important and economic desirability 
of feeding as much colostrum as possible to young 
calves was established definitely by their investi- 
gations. The value of these findings to the dairy 
industry through healthier and more vigorous 
calves is obvious. 

The worker who merited the award this year 
is widely known to nearly every member of this 
Association. He is an Ohioan by birth, scholastic 
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training and professional position. His career 
has been one of rapid promotion, from instructor 
in 1929 to head of Agricultural Biochemistry in 
1948. He has been active in our Association, and 
served as editor of the JOURNAL OF DAIRY 
SCIENCE over the period 1938 to 1946. 

By now, all of you must have recognized his 
identity. The committee is happy to present as 
candidate to the representative of the American 
Feed Manufacturers' Association for the 1949 

Award, Dr. Thomas S. Sutton, of Ohio State 
University, Columbus, Ohio. 

Dr.. Record, it gives me great pleasure to 
serve in place of Chairman Archibald in present- 
ing Dr. Thomas S. Sutton to you, as candidate 
for the 1949 Award. 

P. R. Record, vice-chairman of the Nutritional 
Council of the American Feed Manufacturers' 
Association, then presented Dr. Sutton with a 
check for $1,000. 

NOTICE 

Those wishing a copy of the material presented form by writing to the Editorial Department, 
on the panel discussion on "The Job of Dairy Hoard's Dairyman, Fort Atkinson, Wisconsin. 
Herd Improvement" that was held by the Pro- Tape recordings were made of the discussions and 
duction and Extension Sections at the recent the resulting material has been edited by the 
meeting of the American Dairy Science Associa- members of the panel and mimeographed through 
tion may obtain this material in mimeographed the courtesy of Hoard's Dairyman. 



VOLUME XXXII AUGUST, 1949 NUMBER 8 

JOURNAL OF DAIRY SCIENCE 

ABSTRACTS OF LITERATURE 
Prepared in cooperation with the 

International Association of Ice Cream Manufacturers 
and the Milk Industry Foundation 

BOOK REVIEW ing, and milk production. At no time was it 
possible to detect streptomycin in the blood. 

577. Condensed milk and milk powder- 7th ed- However, in both the cow and goat, significant 
O. F- HuNzrKER. 583 PP. the amounts were found in urine samples as long as 
author, La Grange, Ill. 1949. 27 hr. following infusion. The pH, chlorides, 

This new edition follows the pattern of the pre- cell count and clinical inspection showed that 
ceding edition, with the incorporation of an ap- streptomycin was relatively non-toxic when in- 
preciable amount of new material. The cuts of fused into the normal bovine mammary gland. 
equipment have been brought up-to-date in many R. P. Reece 
instances and some of the newer methods of proc- 
essing which have been used in European coun- 
tries are described and illustrated. The chapter 
on "Definitions, Standards and Import Tariffs" 
has been expanded to incorporate recent ma- 
terial. The increased number of Daees is due. 

579. Comparison of New Jersey and Palestine 
strains of bovine leptospira. H. BERNKOPF AND 

R. B. LITTLE. Rockefeller Inst. Med. Research, 
Princeton, N. J. Proc. Soc. Exptl. Biol. Med., 
69, 3: 503-506. Dec., 1948. 

A " 
in part, to less crowding on the pages and more A study was made of strains of leptospira re- 
readable type. The appearance of the new edi- covered from an outbreak of leptospirosis among 
tion after only 3 years is evidence of the desire cattle in New Jersey and a strain isolated from an 
of the author to keep this standard textbook outbreak of the disease in Palestine. In agglu- 
abreast' of the new developments in the field. tination and lysis tests on sera from recovered cat- 

F. E. Nelson tle as well as sera from immunized rabbits, all 
the New Jersey strains reacted alike, while the 

ANIMAL DISEASES Palestine strain belonged to another serological 
group. R. P. Reece 

W. D. POUNDEN, SECTION EDITOR 

578. Effect of infused streptomycin in the mam. 580. Brucellosis: Contralor sanitaria de 10s ali- 
mary gland. C. R. SMITH, W. E. PETERSEN AND mentos. (Brucellosis: Sanitary Control of 
R. W. BROWN, Univ. of Minnesota, Minneapolis. Foods.) E. PIERANGELI. Rev. asoc. argentina 
Proc. Soc. Exptl. Biol. Med., 68, 1: 216. May, diet& 5, 50: 281-284. Oct., Nov.9 Dec.9 1947. 
1948. Direct and indirect transmission of the disease 

Five grade Holstein-Friesian cows and one is discussed. The author states that contraction 
grade Togenberg goat were employed. All ani- of the disease from the bites of infected mos- 
mals were lactating normally and free of disease quitoes has been demonstrated experimentally in 
during the experiment. The cup-plate method Macaus simiens, using infected Stegomia facciata 
of assay, as adapted to measurement of anti- and CuIex pipiens. 
biotics in milk, was used for determining the con- According to Dr. Molinelli and coworkers' re- 
centration of streptomycin in the milk samples. port on a large slaughterhouse in Buenos Aires, 
Milk samples for assay purposes were obtained by sacrificing some 4,800 cows, 3,000 sheep and 2,500 
milking out the quarter completely. Strepto- hogs, serum agglutination tests were positive in 
mycin could be detected in milk samples as long 6.67 and 4.48% of the hogs and cows, respec- 
as 48 hr. after the infusion of 100,000 to 500,000 tively, with no positive tests in the sheep. Of the 
units/quarter and concentration did not fall be- 2,000 employees, 7 of the 18 medical veterinarians 
low 20 units/ml. in any of the samples after a had the disease (of the infected, 1 worked with 
24-hr. interval. Concentration was found to vary cows and the rest with hogs, one of the latter 
with dose, interval between infusion and sampl- succumbing); 14 (6 of whom worked with cows 

A119 
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and the rest with hogs and other animals) of the 
52 assistant veterinary inspectors had the disease. 
In the rest of the employees, 53, or 3.02%, had 
brucellosis. In the city of Buenos Aires, 19.44% 
of the raw and 2.77% of the pasteurized milk 
contained Brucella abortus, according to the Lab. 
of Bacteriology, Dept. of Agr. 

Survival periods for the organism are discussed. 
Recommendations for the control of milk and 
milk products were made, including an official 
control of pasteurization, which has not been ade- 
quate, as shown by the presence of brucella in 
pasteurized milk. Compulsory testing of herds 
for Bang's disease was not mentioned. 

L. S. Olsen 

581. Effect of gonadal hormones on experi- 
mental infection of rats with Bmcella abortus. 
L. H. PUGH. N. J. Agr. Expt. Sta., New Bruns- 
wick. Proc. Soc. Exptl. Biol. Med., 68, 3: 591- 
592. July-Aug., 1948. 

One-half of 15 immature intact male rats a d  
22 immature intact female rats were injected 
subcutaneously with 2.5 mg. of testosterone pro- 
pionate 6 hr. before infection. All of the rats 
were infected with 3,800 million Brucella abortus 
organisms via the intraperitoneal route. After 
5 d. the mortality rate of the non-injected ani- 
mals was 100%; injected males, 87.5%; and in- 
jected females, 63.6%. I t  was concluded that 
testosterone propionate significantly increased the 
resistance of rats to experimental B. abortus in- 
fection. R. P. Reece 

CHEESE 
A. C. DAHLBERG, SECTION EDITOR 

582. - Expansion Seen for Cottage Cheese. 
Anonymous. Milk Plant Monthly, 38, 5: 30-31, 
43. May, 1949. 

In the past 10 yr. the national per capita con- 
sumption of cottage cheese has risen from 0.33 
lb. to 2 Ib. With this increased consumption 
there appeared a nomenclature for the types of 
cottage cheese so confusing that attempts were 
made to classify the varied forms. The follow- 
ing six categories were proposed: (a)  medium 
sized curd lightly creamed, (b)  medium and 
large curds heavily creamed, (c) small curd 
heavily creamed, (d )  small curds heavily creamed 
with free cream showing on the bottom of the 
container, (e) small curds floating in added 
cream, and (f)  very fine curds creamed to ap- 
proach the texture of cream cheese. Although 
these varied types have added confusion to our 
nomenclature they have aided in increasing con- 
sumption of the product due to varied local and 

regional tastes. J. A. Meiser, Jr. 
Also see abs. no. 614, 615. 

CONDENSED AND DRIED MILKS; 
BY-PRODUCTS 

F. J. DOAN, SECTION EDITOR 

583. Dehydrated Animal Products. 2. Dried 
Milk. J. A. PEARCE, Natl. Research Lab., Ot- 
tawa, Can. Food in Canada, 8, 4: 14-18. Aug., 
1948. 

Methods of manufacturing dried milks are de- 
scribed and current research being conducted by 
the National Research Lab. is reviewed. The 
effect of slrch factors upon quality as promptness 
of cooling the powder, exposure to light, storage 
temperature, gas storage and compressing the 
powder into blocks is dealt with. 

0. R. Irvine 

584. Dehydrated Animal Products. 3. Milk 
Products. J. A. PEARCE, Natl. Research Lab., Ot- 
tawa, Can. Food in Canada, 8, 10: 14-17, Oct., 
1948. 

A brief description is given of a dried milk- 
shake mix having the following composition: fat, 
14%; protein, 31%; carbohydrate, 46%; ash, 
6.9%; and moisture, 2.5%. This was made en- 
tirely from milk products. Attempts to combine 
egg products in the mix resulted in unsatisfactory 
flavors when stored. Results in terms of cake 
volume and foaming volume are given where the 
German products "Milei G" and "Milei W ,  
made from milk, were compared to fresh eggs, 
sugar-egg powder and plain egg powder. In both 
respects the German egg substitutes were much 
inferior. Investigations were made on methods 
of drying whey and on the baking properties of 
whey powder. The results indicate the possi- 
bilities of using this product in baked goods, al- 
though strong odors and flavors are a problem. 
These were somewhat reduced by neutralizing the 
whey prior to condensing and drying. 

0. R. Irvine 

585. Process of Making Whey Food Products. 
R. E. MEADE AND J. M. STRINGHAM (assignors to 
Western Condensing Co.). U. S. Patent 2,465,- 
905. 6 claims. March 29, 1949. Official Gaz. 
U. S. Pat. Office, 620, 5: 1524. 1949. 

A firm plastic mass or gel, suitable for animal 
or poultry feeding, is made by fermenting pasteur- 
ized whey with propionic and lactic acid type 
organisms, blending with partially delactosed 
whey, heating to at least 160' F. and concentrat- 
ing to form a final product containing from 40 
to 60% solids. R. Whitaker 
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586. Method of Making Novel Products from 
Whey. R. E. MEADE AND P. D. CMY, JR. (as- 
signors to Western Condensing Co.). U. S. Pat- 
ent 2,465,906. 5 claims. Mar. 29, 1949. Official 
Gaz. U. S. Pat. Office, 620,5: 1524. 1949. 

The browning and staling of dried whey is pre- 
vented by passing the liquid whey prior to drying 
through resinous decationizing and deacidifying 
agents to reduce the ash content and such protein 
decomposition products as peptides and amino 
acids. R. Whitaker 

587. Method of Making Lacteal Food Products. 
R. E. MEADE AND P. D. GLARY, JR. (assignors to 
Western Condensing Co.). U. S. Patent 2,465,- 
907. 5 claims. March 29, 1949. Official Gaz. 
U. S. Pat. Office, 620, 5: 1524. 1949. 

A powdered infant food made from cow's milk 
and having the average composition of breast 
milk when diluted, is made by drying heat treated 
cream with the liquid whey powder described in 
Abstract 586 (Pat. 2,465,906). R. Whitaker 

588. Preparation of Dried Protein Products. 
E. W. HOPKINS (assigned to Armour and Co.). 
U. S. Patent 2,465,875. 5 claims. Mar. 29, 1949. 
Official Gaz. U. S. Pat. Office, 620, 5: 1517. 
1949. 

Acidic proteinaceous materials such as fer- 
mented milk, whey, eggs and the like are neutral- 
ized to pH 5.65 to 6.5 with a non-volatile alkali, 
such as NaHCO,, then to pH 7.0 to 8.5 with a 
volatile alkali, such as NH,, and then dried. 
The pH of the reconstituted product is close to 
the neutral point. R. Whitaker. 

589. Method of sealing empty cans. P. T. LEM- 
MEL (assignor to the Borden Co.). U. S. Patent 
2,471,332. 2 claims. May 24, 1949. U. S. Pat. 
Office, 622, 4: 1212. 1949. 

The vent hole in evaporated milk cans is 
plugged with a waxy material until ready for fill- 
ing to keep the interior of the can clean and to 
prevent corrosion of the unplated vent hole edges. 

R. Whitaker 

590. Frozen Concentrated Milk. C. D. COL- 
VARD, Catawba Dairy, Inc., Hickory, N. C. AND 

W. M. ROBERTS, N. C. State College, Raleigh. 
Milk Dealer 38, 7: 46, 100-106. Apr., 1949. 

The following conclusions are drawn concerning 
the processing and storage of frozen milk: (a)  
Milk concentrated to a ratio of 3: 1 was success- 
fully stored at - 12' fot 20 wk. (b) The addition 
of 0.20% sodium citrate, 0.075% sodium hexame- 
taphosphate or chocolate syrup prolonged the 

period of storage at 0' F. (c)  Storage of frozen 
concentrated milk at - 12' F. was more effective 
in preventing protein flocculation than at 0 or 
10' F. (d)  Samples stored at - 12' F. retained 
their flavor for a longer period of time than those 
stored at 0 and 10' F. (e)  Although the addition 
of either 0.20% sodium citrate or 0.075% sodium 
hexametaphosphate retarded protein flocculation, 
these quantities were sufficient to produce a salty 
flavor. (f)  Concentrated milk to which chocolate 
syrup had been added maintained flavor and 
protein stability for 11 wk. or for 8 wk. longer 
than the control when stored at 0' F. (g) Fat 
de-emulsification was not a serious defect in milk 
concentrated to a 3: 1 ratio and frozen statically. 
(h)  A gravimetric method, which appears to be 
more satisfactory than the volumetric method, 
was developed for measuring protein stability. 

C. J. Babcock 
Also see abs. no. 577, 599. 

DAIRY BACTERIOLOGY 
P. R. ELLIKER, SECTION EDITOR 

591. Isolation of Bmcella from Apparently 
Healthy Individuals. L. V. MCVAY, F. GUTHRIE, 
I. D. MICHELSON AND D. H. SPRUNT, Univ. of 
Tennessee, Memphis. Proc. Soc. Exptl. Biol. 
Med., 69, 3: 607-608. Dec., 1948. 

Enlarged prostates and fibrosed fallopain tubes 
were cultured for bmcella since they are known 
to multiply in macrophages and fibroblasts. 
Thirty-four prostates were cultured and from 
these cultures Brucella abortus were isolated in 
two instances and Brucella melitensis in one. 
Forty-three fallopian tubes were cultured and 
from one of these B. melitensis was isolated. In 
all four cases there was a history of country life, 
contact with cows and other farm animals, con- 
sumption of raw milk and a clinical record of 
illness compatible with brucellosis. Blood ag- 
glutinins for bmcella were absent in all four 
cases; however, their skin gave strongly positive 
reactions with brucella antigen. R. P. Reece 

592. Electron Microscope Studies of Bacterio- 
phage Active Against Streptococcus lactis. C. 
E. PARMELEE, P. H. CARR AND F. E. NELSON. 
J. Bact., 57, 4: 391-397. Apr., 1949. 

Here are presented 16 excellent reproductions 
of electron micrographs of gold-shadowed speci- 
mens. Details of preparation are given. Normal 
cells of Streptococcus lactis are shown, with and 
without the presence of phage particles. The 
particles are sperm-shaped, 220 mp long, with 
a head diameter of 70 mp, and a tail 30 mp 
wide and 150 mp long. Two strains of phage 
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from New Zealand, four from England, one from 
Canada and two isolated at the Iowa Agr. Expt. 
Station are indistinguisable with respect to shape 
and size. 

The bacterial cells in the presence of homo- 
logous phage tend to become elongated and to 
burst. Possible stages in the process of lysis are 
indicated. D. P. Glick 

593. A Study of Boric Acid Media for the Sepa- 
ration of Escherichia and Aerobacter. C. F. POE 
AND L. W. CHARKEY, Univ. of Colorado, Boulder. 
J. Bact., 57, 3: 386-387. Mar., 1949. 

Boric acid in culture media showed greater 
inhibition toward strains of Aerobacter than 
toward strains of Escherichia. However, because 
of overlapping results secured from individual 
strains of each genus, boric acid media are not 
suitable as differential media for the two genera. 

D. P. Glick 

594. The Fermentation of Alpha-methylgluco- 
side. DOROTHEA E. KLEMME AND C. F. POE. 
Univ. of Colorado, Boulder. J. Bact., 57, 3: 384- 
385. Mar., 1949. 

Alpha-methylglucoside is fermented about 
equally by gas-producing strains of Escherichia 
coli and by strains of Aerobacter aerogenes. Gas- 
forming strains of E. coli produced more acetic, 
formic, lactic and succinic acids than did the non- 
gas-forming strains; e. g.. the gas-forming strains 
produced 12 mg. of formic acid /g. of glucoside 
as compared with 1.6 mg. for the non-gas-formers. 

D. P. Glick 

595. The Action of Phenol-Bile Media on the 
Genera Escherichia and Aerobacter. C. F. POE 
AND RUBY J. O'KELLY, Univ. of Colorado, Boul- 
der. J. Bact., 57, 3: 385-386. Mar., 1949. 

Solid media containing bile and phenol did not 
serve to differentiate between Escherichia and 
Aerobacter species. However, these cultures were 
not inhibited by media containing as much as 
11 % bile and 0.1 % phenol, whereas sporeforming 
lactose-positive aerobes were inhibited by 5% 
bile and 0.05% phenol. Several anaerobes grew 
well in media containing 15% bile and 0.2% 
phenol. D. P. Glick 

DAIRY CHEMISTRY 

H. H. SOMMER, SECTION EDITOR 

596. Oxidized Flavor in Milk and Cream. T. 
L. FOSTER, Univ. of Manitoba, Winnipeg. Milk 
Plant Monthly, 38, 5: 28-29, 37. May, 1949. 

The relation of Cu contamination, ascorbic 
acid, dissolved oxygen, bacterial growth, homo- 
genization and pasteurization temperature to oxi- 
dized flavor are discussed. A discussion of the 
value of certain antioxidants in retarding this 
off-flavor is also included. J. A. Meiser, Jr. 

597. Method of Forming Protein Compositions. 
J. R. CALHOUN AND T. M. BUZZO (assignors to 
The Borden Co.). U. S. Patent 2,469,546. 12 
claims. May 10, 1949. Official Gaz. U. S. Pat. 
Office, 622, 2: 463. 1949. 

Casein, free from air bubbles, is prepared by 
applying about 25 in. of vaccum for 30 min. to 
a casein suspension in water, then adding caustic 
soda and gradually heating to 170' F. to dissolve 
the casein. R. Whitaker 

DAIRY ENGINEERING 
A. W. FARRELL, SECTION EDITOR 

598. Mechanical Can Washing. C. B. SHOG- 
REN, Klenzade Products, Inc., Beloit, Wis. Milk 
Dealer 38, 7: 7G78. Apr., 1949. 

A method is outlined for using acid to remove 
lime deposits from straightline can washers. The 
alternate use of acid and alkaline detergents is 
recommended fot best can washing results. A 
few simple mles are given which should be 
observed in operating any type of straightline can 
washer. C. J. Babcock 

599. Spray Drier Apparatus. J. M. HALL (as- 
signor to Drying and Concentrating Co.). U. S. 
Patent 2,469,553. 8 claims. May 10, 1949. Of- 
ficial Gaz. U. S. Pat. Office, 622, 2: 464. 1949. 

A cone shaped spray drier, suitable for dehy- 
drating milk and other products, is so shaped and 
arranged that heated air fed in the top spirals 
downward to fan blades which reverse the air 
flow, causing it to flow upward in the center, 
where it is discharged and may be collected, re- 
heated and again circulated. The liquid product 
is atomized by a centrifugal wheel and the dried 
product removed from the bottom of .the cone. 
The air is heated in the upper portion of the 
chamber. R. Whitaker 

600. Scraper for Freezing Apparatus. C. 
ERICKSON AND E. SPELLMAN. U. S. Patent 2,- 
470,691. 8 claims. May 17, 1949. Official Gaz. 
U. S. Pat. Office, 622, 3: 900. 1949. 

A scraper assembly for an ice cream freezer 
which provides for two easily detachable blades 
pivoted on a rotating member attached to a 
central shaft is described. R. Whitaker 
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601. The Use of Ultrasonic Energy in Agricul- should enter the compressor near saturation. 
ture. L. E. CAMPBELL AND L. G. SCHOENLEBER, Pressure drop represents power loss due to 
USDA, Beltsville, Md. Agr. Eng. 30, 5: 239-41. friction and friction causes superheat. The 
May, 1949. larger the pipe line to the compressor the less the 

Ultrasonics refers to sound radiations above 
the normal audible limit and is differentiated 
from "supersonics" which denotes velocities 
greater than the speed of sound in air. U1- 
trasonics range in frequencies from 20,000 cycles 
to about 10,000 megacycles/sec. Ultrasonic 
waves are generated by siren-type generators, 
magnetostriction generators and the piezoelectric 
generator. 

Preliminary investigations have been made to 
determine possible practical applications to agri- 
culture. Some of these were concerned with 
stimulation of seeds and tubers, killing of the 
codling moth, bactericidal treatments, production 
of emulsions and suspensions and the homogeniza- 
tion of milk. The latter is among nine fields 
suggested for immediate investigation. 

H. L. Mitten, Jr. 

friction and ;he higher the compressor efficiency. 
Condenser types discussed are atmospheric, 

double pipe, horizontal shell and tube, vertical 
shell and tube, and evaporative. Evaporators 
are discussed briefly. 

Low pressure vapor piping is the most impor- 
tant section in the system. Liquid refrigerant 
carried out of the evaporator in wet vapor is a 
definite loss. Low pressure vapor piping should 
slope back to the evaporator to return as much 
as possible of the liquid carried over during 
sudden load variations. If adequate vaporizing 
space has not been provided in the evaporator, a 
separator should be installed. 

High pressure vapor lines carry superheated 
vapor and may, therefore, be level. When they 
run through low temperature air, they should 
slope toward the condenser. All vapor piping, 
high or low pressure, should be arranged to avoid 

602. practical ammonia refrigeration. C. H, traps where oil or liquid refrigerant can collect. 

MINSTER, Greenbrier Dairy Prod. Co., Beckley, H. L. Mitten, Jr. 

W. Va. Ice Cream Rev., 32, 10: 46, 48, 52, 54. 
May, 1949. 604. Fuels and Firing. Part 2. P. SWAIN, L. 

ROWLEY, J. MCCABE AND B. SKROTZKI, McGraw 
The advantages and disadvantages of direct Hill Pub. Co., N. Y. Operating Engineer, 2, 5: 

expansion, brine and sweet water refrigeration 19-34. May, 1949. 
svstems are discussed. It was calculated that a 
7 x 7 in. compressor would be required to cool 
1,000 gal. of milk from 85 to 38O F./hr. using 
direct expansion, whereas a 5 x 5 in., compressor 
could handle this same load if sweet water with 
an ice bank was used. A method is suggested for 
calculating the size of ice system necessary for 
use with sweet water. Hold-over ice bank systems 
may be purchased commercially, or the unit may 
be constructed. If they are to be constructed, 
certain points which should be observed if the 
system is to operate efficiently are discussed. 

W. J. Caulfield 

603. Basic Principles of Piping (a Review of 
Fundamentals). H. VETTER, Consulting Eng., 
Los Angeles, Calif. Heating, Piping Air Condi- 
tioning, 21, 5: 87-90. May, 1949. 

This article concerns refrigerant piping, which 
can be divided into liquid line between condenser 
and evaporator, low pressure vapor piping be- 
tween evaporator and compressor, and the high 
pressure vapor piping between compressor and 
condenser. 

Efficiency of a compressor is affected by pres- 
sure drop between evaporator and compressor and 
between the compressor and condenser. Va- 
por has its highest density at saturation and 

This article describes firing equipment used 
with small and medium boilers. I t  is well illus- 
trated to show the operation of such devices as 
atmospheric gas burners, low pressure gas 
burners, air and steam atomizers for oil, rotary 
cup gas-and-oil burners, overfeed stokers for coal, 
and many others. 

Gas comes ready to burn if properly mixed with 
air. Yellow flames indicate "cracking" which 
means that the hydrogen portion of the gas is 
burned first and the carbon is freed. Increase 
of ~r imarv air will cause an increase in pas com- - 
bustion with a shorter flame free from yellow 
color. 

Oil burners must prepare the fuel for burning 
since a liquid burns only as a gas. The oil burner 
may vaporize the fuel oil or atomize it. Vaporiz- 
ing burners are limited in the range of fuel they 
can handle. Atomizing burners break the oil into 
a fine mist by using steam or air under pressure, 
by forcing oil under pressure through a nozzle, or 
by use of centrifugal force. Oil burner design 
must be such that oil is fired in a fine mist and 
that yellow flames do not impinge on water- 
cooled surfaces. 

Coal stokers, grates, spreaders and furnaces are 
discussed in detail. H. L. Mitten, Jr. 
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605. How to Service Package Boilers. K. 
STEINER, C. Hoffberger Co., Baltimore, Md. 
Heating, Piping Air Conditioning, 21, 5: 83-86. 
May, 1949. 

Package boilers combine boiler, burner and 
mechanical draft system into a single piece of 
equipment. They are made for the automatic 
burning of gas or oil. They require a minimum 
of headroom and need only a smooth concrete 
slab for a foundation. Package boilers are rated 
according to their greatest possible output and have 
little or no reserve as do conventional boilers. 
Because of this they must be selected on the basis 
of a generously estimated load, pickup and radia- 
tion loss, and future expansion needs. 

Since burners generally are connected at the 
factory, field installations require only connection 
of fuel lines, water make up lines, condensate 
feed lines, steam line, blow-down pipe and elec- 
trical lines. After the boiler is installed and ready 
to start, it should be checked and tested before 
being placed into service. Checks should include 
ignition and flames and stack temperature. Nor- 
mal loads may run exit gases between 500 and 
600'. Heavy loads may cause the temperature 
to be above 600'. Temperatures higher than 
normal for a given load condition indicate the 
flame is too long, or the tubes are sooted or the 
baffles between the passes are leaking. Procedure 
for adjustment of fire varies with the type of unit 
and burner. Other maintenance items to be 
observed are treatment of feed water, periodic 
internal inspection, cleaning of oil heaters and 
the checking of all safety controls. 

H. L. Mitten, Jr. 

606. Know Feedwater-Treating Costs Before 
You Buy. V. J. CAUSE, Liquid Conditioning 
Corp., Linden, N. J. Power, 96,6: 100-4. June, 
1949. 

Items which make up the yearly cost of operat- 
ing feedwater-conditioning equipment are initial 
investment for equipment and erection (usually 
amortized over a 5 to 15 yr. period), cost of 
chemicals required, cost of labor for operating 
the treatment plant, maintenance costs, and cost 
of fuel for unrecovered heat in waste blowoff or 
cooling water. After fuel cost, cost of chemicals 
is highest. Chemical cost can be reduced by ap- 
plication of chemical and mechanical skill. 

The treating process and equipment selected 
must produce an effluent feedwater that will 
eliminate the common problems caused by the 
presence of dissolved mineral impurities, problems 
such as scale formation, corrosion of boiler drum 
and tubes, silica deposits, corrosion of condensate 
return lines, cany-over of solids into stream and 

embrittlement of boiler drum and tubes. 
The methods for treating raw make-up water 

are discussed. Zeolite and hot-process softening 
are reviewed. Chemical equations are given for 
the common reactions in water treating. Tables 
presented compare chemicals as related to effect 
on hardness, impurities after treatment, analysis 
of effluents and cost of chemicals. 

H. L. Mitten, Jr. 

607. A Dynamometer for Determining Depth of 
Freezing in Foods. H. TESSIER, Natl. Research 
Lab., Ottawa, Can. Can. J. Research, 27F, 2 :  
47-48. Feb., 1949. 

A hand operated dynamometer, designed to 
determine depth of freezing in frozen foods, such 
as meat, poultry and eggs, measures the force 
required to drive a pointed rod through a sample 
of the product. Readings are indicated on a pres- 
sure gauge and may vary from 0 to 160 lb. 

0. R. Irvine 

DAIRY PLANT MANAGEMENT 
AND ECONOMICS 

L. C. THOMSEN, SECTION EDITOR 

608. Balance Your Business As Well As Your 
Books. F. MERISH. Milk Plant Monthly, 38, 6: 
50-53. June, 1949. 

Although the balancing of books is an essential 
item to any plant owner, the results should not 
indicate a mathematical balance where debits 
equal credits but should indicate certain funda- 
mental business ratios. These ratios are (a)  
current assets to current liabilities, (b)  liabilities 
to net worth, (c)  net worth to fixed assets, ( d )  
net sales to net worth, (e)  net profit to net worth, 
(f)  fixed assets to current assets, (g) net profit to 
total assets, (h)  net sales to receivables, ( i )  net 
profit, to sales and ( j )  cash and receivables to 
current liabilities. Since ratios are the best yard- 
sticks for measuring managerial efficiency, their 
use will show whether one is maintaining the 
proper balance between the operating and finan- 
cial elements in business. J. A. Meiser, Jr. 

609. Are Your Depreciation Reserves in the 
Safety Zone? A. C .  KIECHLIN, Public Account- 
ant. Ice Cream Rev., 32, 10: 108, 110, 112, 114, 
116. May, 1949. 

Due to increased construction and equipment 
costs, depreciation reserves are apt to be inade- 
quate to cover replacement costs when needed. 
Plants are urged to take immediate steps to cor- 
rect inadequate depreciation reserves by setting 
up a special account under the name "Reserve 
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for increased cost of replacement". Such an 
account will cushion the increased replacement or 
construction costs when encountered. 

In purchasing new equipment, depreciation 
rates should be set carefully and watched to de- 
termine whether any adjustments are necessary. 
Increased deductions on income tax returns may 
be allowable if they can be justified. A com- 
plete set of records on each unit or group of 
similar units of equipment should be kept as an 
intelligent means of setting up depreciation rates 
and in justifying changes in the rate of deprecia- 
tion if necessary. 

The straight line method of computing de- 
preciation is recommended as the simplest to 
compute and the one preferred by the Treasury 
Department for income tax purposes. In this 
method, the estimated salvage value of the equip- 
ment is deducted from its original cost and the 
difference written off at a uniform rate each 
year during the estimated useful life of the equip- 
ment. 

Increased charges for depreciation or con- 
struction necessitated under present economic 
conditions should be considered as a part of the 
production cost. This added cost, therefore, 
should be reflected in the selling price of the pro- 
duct so that all customers will pay their share of 
this expense. Too many plants are now absorb- 
ing this cost without knowing it because of inade- 
quate depreciation reserves. W. J. Caulfield 

610. Delivery Cost Control. A. E. FRIEDGEN, 
A. E. Friedgen, Inc., New York City. Milk 
Dealer, 38, 7: 4243. Apr., 1949. 

Efficient maintenance and effective cost control 
can be attained only by the use of detailed cost 
reports for each individual truck. The average 
"cost per mile" for fleet is a poor yardstick of 
route-truck efficiency. A chart is presented which 
shows the operating cost per mile of 28 fleets 
varying in size from 11 to 13 1 trucks. The aver- 
age cost ranges from about 14 cents for a fleet of 
35 trucks to 3.9/mile for a fleet of 23 trucks. 
The 35 trucks averaged 27 miles/d., with an 
individual route mileage varying from 23 to 60 
miles. The 23 trucks average 84 miles/d. with 
an individual route mileage varying from 12 to 
130 miles. These mileage variations also mean a 
variation in the cost/mile for the individual 
trucks in the fleet. Therefore, the cost/mile for 
the entire fleet is practically useless as a.means 
of securing lower cost and efficiency for individual 
trucks. C. J. Babcock 

611. Two Studies of Milk Distribution Costs 
and Profits in the New York Market. L. SPEN- 

CER, Cornell University. Milk Dealer 38, 7: 50, 
132-142. Apr., 1949. 

An Economic Study of the Operations of Six 
Leading Milk Companies in the New York-New 
Jersey Metropolitan Area, 1941-48, directed by 
the author is compared with An Analysis of the 
Spread Between Farm and Consumer Milk Prices 
in New York City Under Present Practices, 1948. 
The latter analysis was sponsored by the State 
Temporary Comm. of Agr. and directed by Dr. 
C. E. Young, Dean of the Graduate School of 
Purdue Univ. Findings of the two studies as to 
unit costs for various products are not directly 
comparable because of the difference in time and 
the marked changes in prices, wages and other 
cost factors between 1944 and 1948. The two 
reports are, however, in complete agreement that 
significant reductions in the spread between the 
prices paid by consumers and the prices received 
by farmers can be achieved only by reducing the 
cost of marketing services. C. J. Babcock 

612. Work Simplification in the Ice Cream 
Plant. R. A. BAER, Bowman Dairy Co., Chicago, 
Ill. Ice Cream Rev., 32, 10: 122, 124, 126, 128. 
May, 1949. 

Work simplification has for its objective the 
production of a better product at a lower cost. 
At the same time, such a program should in- 
crease the satisfaction of the workers in the jobs 
they are doing. I t  is designed to eliminate waste 
steps or operations which contribute nothing to 
the accomplishment of the job. 

The five basic steps involved in work simplifica- 
tion are: (a) Select the job to be improved. 
(b) Prepare a flow process chart. This involves 
breaking the job down into its component parts 
and making an exact record of every detail of 
the job under study in the order in which each 
occurs. (c)  Analyze and question each step in 
the operation to determine whether it contributes 
anything to the accomplishment of the job. Each 
non-essential operation should be eliminated. 
(d) Develop a better method. Once the non- 
essential operations have been eliminated, then 
a new sequcnce of operations must be developed 
so that each will contribute directly to the accom- 
plishment of the job. (e) The final step is to 
apply the new method which has been developed. 
This involves the human element and necessitates 
securing the active cooperation and participation 
of those involved with the job. 

The ideas of the employees throughout the 
organization are invaluable and should be ob- 
tained, otherwise a vast fund of ideas is being 
wasted. When employees are approached for 
suggestions and ideas and given suitable recogni- 
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tion for their contributions, their active participa- 
tion in the program usually is assured. 

Work simplification offers a means of gaining 
a competitive advantage by producing a better 
product at a lower cost. W. J. Caulfield 

613. Building Business With Sales Contests. F. 
MERISH. Milk Plant Monthly, 38, 5: 34, 3E-37. 
May, 1949. 

Factors to be considered in planning and con- 
ducting a successful sales contest are purpose, 
scoring, quotas, awards and dramatization of the 
contest. These items, coupled with a well worked 
out plan for maintaining interest, will do much 
in fostering any contest. J. A. Meiser, Jr. 

614. Baseball Contest Spurs Cottage Cheese 
Sales. T. KNIGHT. Milk Plant Monthly, 38, 6: 
63-64. June, 1949. 

Routemen are divided into 2 teams and each 
man assigned a ball. For each carton of cottage 
cheese sold, each player receives 5 points. When 
a total of 400 points is scored by a routeman, he 
receives credit for a home run and the contest is 
renewed. At the end of 6 wk. the winning team 
is given an evening of free entertainment. To 
obtain new customers, a bonus of $2.00 for each 
new customer over 3 during a 1 ma. period is 
given. This plan may be used year-round but 
must be tied up with the current popular sport. 

J. A: Meiser, Jr. 

615. A Cottage Cheese Drive. H. FLAGG. Milk 
Plant Monthly, 38, 5: 76. May, 1949. 

For every pound of cottage cheese sold, one 
cent is placed in a kitty which is split at the end 
of the contest, 75% going to the top routeman 
and 25% going to the runner-up. Although the 
contest provides little cash gain to the partici- 
pants, it does produce enthusiasm for increasing 
sales. , J. A. Meiser, Jr. 

FEEDS AND FEEDING 

W. A. KING, SECTION EDITOR 

616. The Nutritive Value of Nitrogenous Com- 
pounds for Ruminants. 1. The Nutritive Value 
of Urea as a Protein Supplement. C. J. WATSON, 
J. W. KENNEDY, W. M. DAVIDSON, C. H. ROBIN- 
SON AND G. W. Mum, Dept. of Agr., Ottawa, 
Can. Sci. Agr., 29, 4: 173-184. Apr., 1949. 

The value of urea as a source of protein for 
ruminants was investigated by means of feeding 
and slaughter trials with 30 head of beef calves 

and 60 lambs over a 40 to 50 wk. trial feeding 
period. 

In the case of the calves, those on the low- 
protein basal ration made small live weight gains, 
showed practically no deposition of protein or 
ash, but did show some increase in fat. Those 
receiving urea made relatively good gains in live 
weight and body nutrients. Those receiving the 
casein (positive control) made appreciably better 
gains in live weight, body protein and ash than 
those receiving the urea. The gains in body fat 
were of similar order for both urea and casein. 

The gains in total weight of carcasses, and gains 
in weight of protein, ash and water were greater 
for those receiving casein than for those receiving 
urea. 

The section of the experiment dealing with 
sheep, while confirming the above results, did not 
allow drawing conclusions regarding urea, since 
the sheep failed to consume much of the ration 
in excess of their maintenance requirement. 

0. R. Irvine 

617. The Nutritive Value of Nitrogenous Com- 
pounds for Ruminants. 11. The Formation of 
Body Nitrogen from Urea Labeled with the Iso- 
tope N'5. C. J. WATSON, W. M. DAVIDSON AND 

J. W. KENNEDY, Dept. Agr., Ottawa, Can. Sci. 
Agr., 29, 4: 185-188. Apr., 1949. 

To determine whether urea was actually 
metabolized by ruminants, sheep on a low protein 
basal ration were given gelatine capsules contain- 
ing urea. In the case of one group, the urea 
nitrogen was 30% N15. After 4 d. feeding and 
the administration of 10 to 12 a. of urea the 
animals were killed and the blood; liver and kid- 
ney proteins separated from the non-protein 
nitrogen by trichloracetic acid. Nitrogen gas re- 
covered from the protein was analyzed for its Nl5 
isotope concentration by the Washington Bur. of 
Standards mass spectrometer. Results indicated 
that those proteins contained N15 in excess of 
normal abundance and it is concluded that nitro- 
gen urea is utilized by ruminants in the formation 
of body proteins. 0. R. Irvine 

618. The Nutritive Value of Nitrogenous Com- 
pounds for Ruminants. 111. Synthesis of Urea 
Containing N15. L. C. LEITCH AND W. M. DAVID- 
SON, Natl. Research Lab., Ottawa, Can. Sci. 
Agr., 29, 4: 189-190. Apr., 1949. 

A description is given of the methods and 
equipment used in synthesizing urea from di- 
phenyl carbonate and ammonium nitrate. The 
ammonium nitrate contained 32 atom per cent 
excess NI5 when purchased. 0. R. Irvine 
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HERD MANAGEMENT 
H. A. HERMAN, SECTION EDITOR 

619. Seeing is Believing at a Mechanical Milker 
Clinic. P. R. ELLSWORTH, Ohio State Univ., 
Columbus. Milk Plant Monthly, 38, 6: 80-82. 
June, 1949. 

Producers bring in their own milking machines 
for inspection, cleaning and replacement of worn 
parts. The machines are placed on a "wash line" 
and each owner follows his milker watching the 
cleaning and adjusting operations as they take 
place. This clinic aids fieldmen in the fight for 
clean milk from clean utensils, provides a 
thorough cleaning since cleaners, brushes and 
plenty of hot water is available, enables dairy 
specialists not representing commercial organiza- 
tions to contact producers, replaces faulty parts 
and enables producers to talk over mutual prob- 
lems. J. A. Meiser, Jr. 

620. Machine Milking Plant. E. G. REDIN AND 

K. E. OLANDER (assignors to Aktiebolaget Ma- 
nus). U. S. Patent 2,469,519. 6 claims. May 
10, 1949. Official Gaz. U. S. Pat. Office, 622, 2: 
456. 1949. 

Several carriages, each carrying a manifold, 4 
teat cups and connecting hoses, travel along a 
rail over the cows in a milking barn. A per- 
manent vacuum line and a sanitary milk line ad- 
jacent to the rail, provide suction for the opera- 
tion of the milking unit and a means of removing 
the milk to a collecting tank. Attachments are 
provided at each stall for connecting the milker to 
the suction and milk lines. R. Whitaker 

621. Mechanical Milking Apparatus. C. G. 
I l o w s ~ .  U. S. Patent 2,470,169. 9 claims. May 
17, 1949. Official Gaz. U. S. Pat. Office, 622, 3: 
767. 1949. 

Two rubber hoses, one for supplying vacuum 
and one for conducting the milk, are attached to 
this milking machine teat cup. The cup is oper- 
ated by the pulsations of the vacuum produced in 
a spring-loaded valve arrangement adjacent to the 
cup. R. Whitaker 

622. Refrigerated Milker Pail. T. J. PFETCHER. 
U. S. Patent 2,470,520. 4 claims. May 17, 1949. 
Official Gaz. U. S. Pat. Office, 622,3: 855. 1949. 

This milk pail, suitable for collecting the milk 
delivered by a milking machine or by hand, 
consists of a funnel shaped insert leading to a tube 
which conducts the warm milk to the bottom of 
the pail, where it spreads out in a thin layer be- 
tween a flange attached to the tube and the 

bottom of the pail. The tube and pail bottom 
are both refrigerated by a circulating cooling 
medium. R. Whitaker 

623. Means for Milking Domestic Farm Ani- 
mals and for Temporarily Storing Milk and 
Cooling It. G. R. DUNCAN. U. S. Patent 2,470,- 
979. 11  claims. May 24, 1949. Official Gaz. 
U. S. Pat. Office, 622,4: 1119. 1949. 

A movable container, traveling on rails between 
2 rows of cows standing back to back, carries 
milk cans which receive the milk directly from 
the milking machines. The milk in the cans is 
cooled and stored at low temperature by means 
of a mechanical refrigeration unit built in the 
can holding container. R. Whitaker 

ICE CREAM 
C. D. DAHLE, SECTION EDITOR 

624. Emulsifiers are Useful. W. E. SNYDER, 
Univ. of Wisconsin, Madison. Milk Plant 
Monthly, 38, 6: 30-33, 43-44. June, 1949. 

Importance, need and action of emulsifying 
agents in the manufacture of high quality ice 
cream are discussed. Formulae illustrating com- 
mon emulsifiers such as lecithin, mono-glycerides, 
di-glycerides, tri-glycerides, Span 60 (sorbitan 
mono-stearate) and Tween 60 (polyoxyalkylene 
derivative of Span 60) are included. Over-all 
effectiveness of an emulsifier depends on its ability 
to (a)  disperse itself in the water phase of the 
mix, (b) be absorbed on the surface of the fat 
globule, (c)  lower interfacial tension.between the 
fat and water phase of the mix, (d)  absorb water, 
thus providing hydrophilic properties to the fat 
globule, and (e) cling to the fat globules during 
the routine processes of freezing, hardening and 
aging of ice cream. J. A. Meiser, Jr. 

625. Confection Product. E. M. KENNEDY. U. 
S. Patent 2,464,515. 3 claims. Mar. 15, 1949. 
Official Gaz. U. S. Pat. Office, 620,3: 884. 1949. 

Two frozen confections are held on the tines 
of a forked stick. R. Whitaker 

Also see abs. no. 600, 612. 

MILK AND CREAM 
P. H. TRACY, SECTION EDITOR 

626. Helpful Ideas for Your Plant. T. KNIGHT. 
Milk Plant Monthly, 38, 5: 80-81. May, 1949. 

Simple inexpensive accessories that save a plant 
money are stainless steel trays for homogenizer 
valves, stainless steel guards for glass thermome- 
ters, automatic soap dispensers for lubricating bot- 
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tle conveyor lines, and float controlled. reservoirs 
for controlling the alkalinity of can washers. 

J. A. Meiser, Jr. 

627. Quick Frozen Homogenized Milk. F. L. 
CROWLEY (assignor to Crowley's Milk Co.). U. 
S. Patent 2,470,020. 1 claim. May 10, 1949. 
Official Gaz. U. S. Pat. Office, 622, 2: 582. 1949. 

Milk is prepared for storage in the frozen state 
by treating it as follows: clarification, homo- 
genization, deaeration by a vacuum treatment, 
concentration at 120' F. under vacuum, pasteuri- 
zation for 30 min. 165 to 185' .F., packaging 
and sealing under vacuum at pasteurization 
temperature, cooling to 60' F. and then quick 
freezing at .about - 20' F. R. Whitaker 

Also see abs. no. 596, 602, 611. 

MILK SECRETION 

V. R. SMITH, SECTION EDITOR 

628. Thiouracil and mammary gland growth. 
J. J. TRENTIN, V. HURST AND C. W. TURNER, 
Univ. of Missouri, Columbia. Proc. Soc. Exptl. 
Biol. Med., 67, 4: 461. Apr., 1948. 

Twenty-one young male albino rats were cas- 
trated and divided into three groups. Group 1 
served as a control and about 10 d. later the rats 
in groups 2 and 3 were injected daily for 2 d. 
with 10 of diethylstilbestrol in oil. Group 3 
had 0.1% thiouracil added to its ration. The 
mammary glands of group 1 showed small- to 
medium-sized duct systems with little or no 
alveolar development. Group 2 showed an in- 
creased state of mammary development with 
alveolar development in most animals. The 
glands of group 3 showed a striking advancement 
of mammary development over group 1 and a 
marked improvement over group 2. There was 
good duct extension with extensive alveolar de- 
velopment. Fifteen intact male albino mice were 
placed into three groups. Group 1 served as a 
control, group 2 was maintained for 6 wk. on a 
grain ration containing 1.23 mg. of dimethyl ether 
of diethylstilbestrol/kg., and group 3 was main- 
tained for 6 wk. on the same level of estrogen 
with 0.2% thiouracil added to the feed after the 

first week. The mammary glands of group 2 
showed good duct extension as compared with the 
controls. No difference in the response to estro- 
gen could be detected in the estrogen- and thio- 
uracil-treated mice. R. P. Reece 

629. Secretion in cow's milk of intravenously 
injected radioactive phospoms PS2. M. KLEIBER, 
A. H. SMITH, AND N. P. RALSTON. Univ .of Cal- 
ifornia, Davis. Proc. Soc. Exptl. Biol. Med., 69, 
2: 354-356. Nov., 1948. 

Two lactating Jersey cows were injected in- 
travenously with radioactive phosphoms PS2, one 
with 15 millicuries and the other with 30 
millicuries. The cows were milked just before in- 
jection; 1, 2, 6 and 12 hr. after injection; and 
thereafter twice daily. Maximum P32 concen- 
tration in milk reached a peak 3 to 8 hr. after 
injection; this amounted to 1.21 and 1.24% of 
the injected dose/l. of milk. The average daily 
secretion of P32 in milk, as percentage of injected 
dose, for the first 6 d. after injection was 7.4, 
4.9, 2.8, 2.1, 1.6 and 1.4%, respectively. In 7 d. 
the two cows secreted in their milk 20 and 23% 
of the injected PS2, respectively. Casein with a 
radioactivity of 2 microcuries/g. was prepared 
from milk collected during 3 d. after injection 
of 40 millicuries of PS2 per cow. R. P. Reece. 

SANITATION AND CLEANING 

K. G. WECKEL, SECTION EDITOR 

630. New Developments in Synthetic Deter- 
gents. 0. M. MORGAN, Allied Chem. & Dye 
Corp., Buffalo, N. Y. Milk Plant Monthly, 38, 
5: 52-54. May, 1949. 

A very brief review of the classification and ap- 
plication of synthetic detergents. 

J. A. Meiser, Jr. 

631. Dairy Plant Housekeeping. I. E. PARKIN, 
Penn. State College, State College. Milk Plant 
Monthly, 38, 5: 69-71. May, 1949. 

A discussion of good housekeeping and respon- 
sibility for it. J. A. Meiser, Jr. 

Also see abs. no. 598, 619. 
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MAKES A GOOD MIXER! 

Seriously, if rapid salt solubility is a particular 
problem in your manufacturing or processing, 
you should know why Diamond Crystal Alberget 
Process Salt is such a fine "mixer." 

Unlike slow crystallization methods, the 
Alberger system makes use of high brine pres- 
sure which is developed to such an extent that 
super-saturation takes place in a special cham- 
ber. When this pressure is suddenly released, 
the salt is literally blasted out of solution into 
fine "flasher flakes9'-in a split second! 

These microscopic "flasher flakes" differ from 
the usual type of salt crystal because they pos- 
sess a high specific surface which permits them 
to dissolve faster than ordinary salt crystals. 

If you require a quickdissolving salt, count 
on Diamond Crystal Alberger Salt for more 
rapid solubility. Our Technical Director will 
gladly recommend, for your use, the correct 
Diamond Crystal product. Write: Diamond 
Crystal, Dept. H-17, St. Clair, Mich. 

Your advertisement i8 being rend In e v e v  State and In 45 Foreign Countrle 
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CERELOSE B R A N D  d e x t r o s e  sugar 
AND 

PURITOSE B R A N .  - Corn Syrup 

U s e  these products to improve the 

flavor, texture and eating qualities of 

ice cream, water ice, sherbets and other 

dairy products. 

Consult our Technical Sales Department- 
without obligation. 

Corn Products Sales Company 
17 Battery Place New York 4, N.Y. 

The B-K PR Plan stands for better Patron 
Relations between the farmer and the dairy 
plant. The fundamental point in this B-K PR 
Plan is the importance of a good dairy sani- 
tation program . . . strictly enforced by the 
dairy farmer himself! 

TheB-K PRPlanoffers the farmer . . . through 
his dairy plant fieldman . . . interesting, in- 
formative literature, films, special field tips 
. . . and other aids that direct the farmer's at- 
tention to the need for careful milk handling. 

You can depend on the authenticity and ac- 
curacy of the material used in the B-K PR 

Plan . . . because it has been 
carefully prepared by the 
makers of B-K dairy chemicals. . . long a by- 
word with dairy farmers, plant men and tech- 
nicians. The B-K PR Plan is working . . . find 
out how you can play a vital part. . .we'll 
send full details on request. Write: Dept. 
PR-2, B-K Division, Pennsylvania Salt Mfg. 
Company, Philadelphia 7, Pa. 

Your advertisement is being read in every State and in 45 Foreign Countries 
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Mention 

JOURNAL OF 

D 

A 

I 
R This helps 

both the 
Y Advertiser 

and you 

I 

E 
N 

When C 

Answering E 

Advertisements 

Your advertisement is being read in every State and in 45 Foreign Countries 
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I MOJONNIER 850 BABCOCK BOTTLE SHAKER 

Accurate fat readings-mixture shaken 

until every trace of curd disappears. 

Scientifically proved and tested. De- 

signed for continuous service. 

Bottles can be placed on or taken off 

while shaker is operating. 

A real time-saver. Capacity 36 bottles. 

Strong, sturdy mechanism. 

Comes complete with specially de- 

signed motor-ready to plug in. 

Other well known Moionnier oroducts for the 

I modern dairy laboratory include: Milk Testers 
Composite Sample Bottles Butter Prinf Scales ' Overrun Testers . Can Filling Plastic Covers ' Viscosi- 
meters Babcock Bottle Washers . Test liquid . Samplers, Dippers, Stirrers, Triers . Technical Doiry Books I 

I Write for Bulletin No. 178 today to: MOJONNIER BROS. CO., 4601 W. OHIO ST., CHICAGO 44, ILL I 

Write todoy for full informotion on the 
Goulin Model E .  Ask also for Bullefin 
# 821 covering other G~ulins up to 2100 
gallon capocity. 

G A U L l N Scores Again! 
Now You Can Have llie New 'Model E 

HOMOGENIZER Up to 500 Gallons 

G AULIN scores another bullseye with the popular 
new Model E design, now available in all Gaulin 

Homogenizers up to 500 gallons! 
Model E design . ; . which includes new type cylinder 
construction with higher efficiency and fewer parts to 
handle. . . was first incorporated in the Gaulin 75-200 
gallon model a few months ago. The new design 
proved so popular and successful that it is now offered 
in Gaulins up to 500 gallons. 

Here again, Gaulin is first in the field with new 
design and construction that helps you cut operating 
costs. I t  will pay you to investigate Gaulin's Model E 
design that offers you highest efficiency, lowest cost 
homogenization. 

N T O N  GAULIN MFG. CO., INC. 
44 Garden Street Everett 49, Mass. 

m EIGE PRESSURE PUMPS 

Your advertisement is being read in every State and i n  45 Foreign Countries 
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BACK COPIES 

Journal May Be Available 

The Association has available back copies of the Journal of 

Dairy Science. If you need back copies, please write and 
inquire as to whether the particular one that you need is 

available. In  some cases we have only a few volumes and 

we do not sell them unless the complete set of volumes is 

purchased. In many cases we have six or eight volumes 

complete with 50 or 100 copies available of certain numbers 

such as the November or December issue. 

The cost of the first sixteen volumes if available is $5.00 

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

If you are interested in procuring back copies please write 

to the Sec'y-Treas., American Dairy Science Assn., c/o Ohio 

State University, Columbus 10, Ohio. Make all checks 

payable to the 

AMERICAN DAIRY SCIENCE ASSOCIATION I I  

Your advertisement is being read in every State and in 45 Foreign Countries 
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Special Products for Dairy Processing 

1. FRIGIDRY-Lyophilized Dairy Cultures 
Reg. U.S. Pat. Off. 

The importance of the original culture in producing cultured dairy prod- 
ucts cannot be over-emphasized. Sub-zero, high-vacuum drying techniques 
developed during the war for sensitive biological fluids like blood plasma 
and penicillin have been adapted to the manufacture of Frigidry cultures. 
This has resulted in hyper-viable, stable cultures which produce optimum 
acidity, flavor and aroma in mother cultures in one generation. We have 
several leaflets which give the complete story. Write for them. 

2. BODY-GUARD-Ice Cream Emulsifier and Stabilizer 
Reg. U.S. Pat. Off. 

The value of stabilizers to control body and texture of ice cream is well 
established. Small amounts of Body-Guard, because of its high content of 
especially selected active ingredients, produce top-quality results, both as 
a stabilizer and emulsifier. For full information write for Leaflet No. 207 
and trial offer. 

3. PROVALAC--Carotene Dairy Fortifier 
Reg. U.S. Pat. Off. 

Carotene, the naturally occurring vitamin A active, yellow plant pigment 
is now available in convenient form for bringing fluid dairy products up to 
"June" level of color, vitamin A activity and flavor. Provalac is made of 
butter, fortified with carotene and emulsified in milk. It provides a simple, 
ready-to-use, carotene-restoring agent, requiring no special equipment to 
use and one which blends homogeneously with simple agitation. Write for 
a Provalac Demonstration Kit and Booklet No. 277. 

4. YELLO-A-Carotene Butter Color and Fortifier 
Reg. U.S. Pat. Off. 

Cows color butter and enrich it with Vitamin A activity and so can you. 
Inert vegetable colors and inert coal tar dyes can now be replaced with 
Yello-A which will restore and standardize not only the natural, golden 
yellow trade mark of butter, but its vitamin A content as well. It may be 
used to obtain any degree of coloring and fortification dictated by local 
consumer preference. Samples are available for testing purposes. 

GENERAL BIOCHEMICALS, INC. 
20 LABORATORY PARK CHAGRIN FALLS, OHIO 

Your advertleement is  being read in every State and In 46 Foreign Countries 



Detection of 

MOLDS and YEASTS 
in Dairy Products 

BACTO-POTATO DEXTROSE AOAR is recommended for 
determination of the mold and yeast count of butter. This product is 
also used extensively for isolation and cultivation of molds and yeasts 
in other dairy products. 

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

BACTO-MALT AGAR is also an excellent medium for 
detection of molds and yeasts in butter. This medium is widely used 
for determining the mold and yeast count of butter and other dairy 
products, and is particularly useful in revealing sources of contami- 
nation by these organisms. 

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

Specify "DIFCO" 
THE TRADE NAME O F  THE PIONEERS 

In the Research nnd Developnlent of Bacto-Peptone and Dehydrated Culture Media. 

DIFCO LABORATORIES 
DETROIT 1, MICHIGAN 

Your advertisement is being read in every State and in 45 Foreign Countries 
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