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LOOKING FORWARD to the 
Duraglas Handi-Square Line  

Today Owens-Illinois is concentrating 
on supplying you with high-quality, 
high-trippage milk bottles to fill your 
replacement requirements. We believe 
that is the greatest contribution we can 
make to  your operations a t  this time. 

SOON when replacement demands 
lessen, we will be able t o  produce more 
and more of the new Handi-Squares- 
sufficient quantities to fill your needs- 

your customers'requests.These modern 
square milk bottles are space-saving, 
easy-to-handle . . . were the preferred 
milk package of 9 out  of 10 housewives 
in a recent survey. 

We suggest that you consult with us 
before planning to make any change- 
over. Just write the Dairy Container 
Division, Owens-Illinois Glass Co., 
Toledo 1, Ohio. 

jlQS u 5. PaT 0.F DAIRY CONTAINERS 

OWENS-ILLINOIS GLASS COMPANY, TOLEDO 1, OHIO-~ranohes in Principal Cities 1 
Your advertisement is being read in every State and in Z5 Foreign Conntries 
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, . 
aids to cleanliness and sanitation in 
your plant. Each is especially made 
to perform a particular job - quickly, 
thoroughly, safely. 

Wyandotte C.W. is for washing 
cans. A solvent of unusual strength 
and an excellent water softener, it 
leaves cans spotless. 

For occasional use to remove milk- 
stone from cans, there's Wyandotte 

stubborn deposits. 

Wyandotte Steri-Chlori' gives com- 
plete bacteria control on equipment 
or utensils. Easily and quickly pre- 
pared, Steri-Chlor makes a clear solu- 
tion, even in hard water. It's safe to 
use anywhere you can apply water. 

Let your Wyandotte Representative 
tell you more about the advantages of 
these Wyandotte Products. 

.Regi8tered trodr-nlorl; 

W Y A N D O T T E  C H E M I C A L S  C O R P O R A T I O N  

WYANDOTTE, MICHIGAN . SERVICE REPRESENTATIVES I N  88 CITIES FI R E G  U S P A T ,  OFF. 

Pour advertisement is being read in  wer+ State and in 25 Foreign Countrit.4 
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More Milk.. .Better Milk 

This is the goal of the dairy industry. One of the greatest 
factors in attaining it will be the tremendously increased 
number of fast-milking, easy-to-clean Surge milking machines 
which will go into American dairy barns during the year. 

Quantity production of quality milk is no problem to the 
man who uses Surge equipment. 

A modern machine is a better investment 

BABSON BROS. CO., Chicago, Illinois 

1 SYRACUSE - YNNEAF'OUS . KANSAS CITY - LOS ANGELS HOllSTON - SEATTLE . TORONTO . ATLANTA 
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COLUMBUS (15), OHIO 
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We present the All American Jersey Show 

and Junior Exposition at  

Columbus, Ohio 

October 20-25, 1947 

A greater Open Show, a more complete Junior 

Show, and a finer array of Sale Cattle will greet the 

interested visitor. 

National Judging Contest, Showmanship Contest 

and Essay Contest are all in the plans. 

W e  predict 1,000 head of Registered Jersey Cat- 

tle will be housed at  the All American Jersey Show 

on the Ohio State Fair Grounds. 

m m m  

Make your reservations early 

Neil House - Deshler-Wallick - Southern - Seneca 

Your advertisement is I~eing read in every State and in 25 Foreign Conntries 



- a  control me 

UNIFORM NECK DIAMETER 
resulting from automatic-machine-made tubing 

is just one of the reasons for the long record of 
quality these milk and cream bottles have 

established throughout the Dairy Industries. 

Have you a copy of the Kimble Dairy Manual (4th Edition)? 
Available upon request. 

Distributed by Leading Dairy Supply Dealers throughout the United States and Canada. 



o KEEP Milk Pure 

$lk &re right 
:d by the con- 

Yegnce  i t  leaves the plant i t  is 
beyond your control. After the milk is 
5ottled it is up to the package to keep 
t pure. 

This is why so many leading dairies 
protect their milk with Alcoa Alumi- 
num Milk Hoods. With one piece, in 
one operation, Alcoa Milk Hoods cap 
and cover the pouring lip. Being alumi- 
num, thev are moistureproof, tamper- 
proof, odorproof. They are strong, to 
stand up under icing and handling. In 
the home, they are easy to  remove and 
replace. The pouring lip is protected 
until all of the milk is consumed. 

For information on Alcoa Aluminum 
Milk Hoods, write t o  ALUMINUM 
COMPANY OF AMERICA, 1796 Gulf 
Building, Pittsburgh 19, Pennsylvania. 

MORE people w a n t  

MORE aluminum for 

MORE uses than ever 

ALUMINUM MILK HOODS - 
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!/ ALL NATURE IS A 

- 
into the soil for food and water 

. . . branches outstretched 
to  the sun for its act~vating light 
and heat . . . leaves extricting 

carbon dioxlde from the air 

t . . . all of which is delivered to  

chnsider the trees and the 
how they grow. Roots reachinn 

fifixeva,t -",4mcrica's ~lavoritc" 

a,,d pomdcrcd vafrilla prodllcr* 

DAVID MICHAEL & COO 
h a y  a cplitilry i n  the j fa~ori f lg field 
2143-63 D St., Philadelphia 24. Pa. 

' the chlorophyl, the master chemist ppyyF y of plant-life. 

Nature's laboratory takes a little of this, a little of 
tha t  . . . breaks them down, then re-combines 

them into new forms for many complex uses. 
The process 1s known as synthesis, from which we 

get the uord ~ynthetic. 

And so, vanilla flavoring does not spring full- 
blown and unaided into finished form. It 

requires a little of this, a little of that, to make the 
product ideal for man's use. All Nature, 

. vou see, is a chemical laboratorv. 

Your advertisemellt is being read in every State and in 25 Foreign Countries 
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Take a l o n g  

vie w 

t o  ward 

SHOR TIME 

Look ahead to greater production at 

less cost with Superplate Shortime pas- 

teurization. With Superplate, you can 

bottle milk five minutes after start-up- 

you cut clean-up time as much as 50%- 
and you gain all the advantages in ease 

of control that come with hot water heat- 

ing. And take a tip from operators who 

have found in Superplate another great 

advantage: if you're not quite ready to 

turn to Shortime pasteurization, you can 

use Superplate as an efficient heater, 

cooler or regenerator until the time ar- 

rives when you can adapt it to Shortime 

at minimum expense. 

Make arrangements with the Cherry- 

Burrell representative now for the day 

when our production, already trebled, 

can catch up with your order for a 

Knobs do the trick! 
Extensive fests and research reaffirm 
the fact that knob-type plates as on 
Superplate out-perform flat plates 
and other types. They mean maximum 

e**eeemem*a-ee*eo ..... turbulence over a larger working 
surface to get more uniform tempera- 
ture transfer. They mean better sup- 
port against flexing pressures, which 
prevents metal fatigue and cracks. 

CHERRY-BURRELL CORPORATION [ 
427 West Randolph Street, Chicago 6, 111. ' I 
Milk and Food Plant Equipment ond Supplies I 
FACTORIES, WAREHOUSES, BRANCHES, OFFICES OR DISTRIBUTORS AT YOUR 
SERVICE IN 52 CITIES. 

Yoer all%-ertisement is being read in every State an11 in 25 Foreign Conntries 

I 



10 JOURNAL OF DAIRY SCIENCE 

With Patapar 
you get PROTECTION.. . 

Patapar* Vegetable Parchment has what it takes to really protect foods. 

It has high wet-strength. You can soak Patapar in water-or boil it- 

and i t  will remain strong. 
It is grease-resisting. When i t  comes in contact with grease, fats or oils 

Patapar resists penetration. 
It is odorless, tasteless, pure of texture. 

PLUS these extra seroices: 

' color printing a, y+$& ,,i 

in our own plants by letterpress or offset lltnograph . . 

Brlll~ont effects are obtalned by prlnt~ng Potopor wrth 
brand names ond colorful des~gns We do the prlntlng 

Y 
We'll prlnt your wrappers In one color or several colors - 
ustng Inks that are molsture proof, colorfast, and hormlers 

As specialists in printing Patapbr we do. the work 
skillfully and economically. Ours is a complete printing 
service - art work, engravings, typesening - everything. 

X 
Free 

When you order printed Potopar we'll gladly include the 
Keymark on your wrappersat no extra cost. 

The Potapar Keymark is nationally advertised. Women 
know it as a symbol of protection. And when rney see ~t 
on your wrappers i t  reminds them that your product 
inside is well protected. 

'Rag. U S Pat. Off. 

Paterson Parchment Paper Company Bristol, Pennsylvania 
Headquarters for Vegetable Parchment Since 1885 

W E S T  C O A S T  P L A N T :  3 4 0  B R Y A N T  STREET,  S A N  F R A N C I S C O  7, C A L I F O R N I A  

BRANCH OFFICES: 120 BROADWAY, NEW YORK 5, N. Y. . 111 WEST WASHINGTON ST., CHICAGO 2, ILL. 

Your advertisement is being read.in every State and in 25 Fnreign Conntries 
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THE THIAMINE, RIBOFLAVIN, NICOTINIC ACID AND PANTO-, 
. THENIC ACID CONTENTS OF MARE'S COLOSTRUM AND 

MILK AND ASCORBIC ACID CONTENT O F  T H E  MILK 

P. B. PEARSON 

Nutrition Laboratory, Agrioultwal Experiment Station and School of Agriculture, 
Agricultural and Mechanical College of  Texas, College Station, Texas 

The importance of colostrum to the new-born animal has been empha- 
sized by various investigators, and i t  is generally believed that new-born 
animals having access to colostrum do better than those that are fed only 
milk. The work of Lundquist and Phillips (8) suggests that some of the B 
vitamins play an important role in the prevention of certain diseases of the 
new-born calf. The work of Gamble, Earle, and Howe (4) emphasizes the 
importance of the proteins of colostrum for foals. While there is extensive 
literature on the vitamin content of milk of various species, information on 
the various B vitamins in colostrum has become available but recently and 
then only for colostrum of the human (2, 14,15) and the cow and ewe ( lo ) . -  
These studies show that colostrum differs from milk in respect to various 
members of the B vitamin group. 

The present study wag undertaken to provide information on the thia- 
mine, riboflavin, nicotinic acid, and pantothenic acid contents of mare's 
colostrum as compared with mare's milk. Information on the B vitamins 
of various species is of interest for comparative purposes and possibly in 
the prepa~ation of substitutes for feeding orphaned foals. 

Information on the ascorbic acid content of mare's milk is very limited, 
and the two values found in the literature differ by about ten-fold. Holmes 
and associates (6) recently reported ascorbic acid values for mare's milk 
ranging from O.6'to 2.3 mg. per 100 ml., while the ascorbic acid values re- 
ported by Cimmino (1) ranged from.8.7 to 19.7 mg. per 100 ml. of milk. 
The magnitude of the differences in the reported ascorbic acid content of 
mare's milk is too great to be accounted for on the basis of diet or breed , 

differences. Therefore, it seemed desirable to obtain additional information 
on the ascorbic acid content of mare's milk. 

The mares used for this study represented various breeds of light horses. 
No attempt was made to control the dietary regimen of the mares. All were 

Received for  publication October 5, 1946. 



fed essentially the same except for the amount of green feed, which de- 
pended on season and availability of pasturage. Since riboflavin (12) and 
possibly other (13) of the B vitamins are known dietary essentials, diet may 
be a factor in  the concentration in the colostrum and milk of some of the 
vitamins studied. 

The colostrum was collected within 12 hours after foaling. All the milk 
samples were from mares that had been nursing foals for 30 days or longer. 
The samples were collected into brown bottles, and precautions were taken 
against photochemical destruction of any of the vitamins. 

Thiamine vdas determined by the thiochrome method of H e n n c -  (5). 
Riboflavin was determined by the microbiological method (16) on the auto- 
claved sample following Gltration a t  a p H  of approximately 4.6 to remove 
the proteins and foreign growth stimulants. Nicotinic acid was determined 
by the microbiological method of Krehl, Strong, and Elvehjem (7), with the 
slight modification devised by Pearson and Leucke (11) which was found 
to be satisfactory for colostrnm and milk. Pantothenic acid was deter- 
mined by the method of Neal and Strong ( 9 ) ,  following the enzymatic 
liberation of the vitamin by takadiastase and papain. The Evelyn photo- 
electric method (3) described for urine was adapted to the determination of 
the reduced ascorbic acid in milk by precipitating the proteins with an eqnal 
volume of 10 per cent trichloroacetic acid. 

RESULTS A N D  DISCUSSION 

Samples of colostrum were collected from eight mares and samples of 
milk from fifteen mares. Milk samples were collected from all of the ani- 
mals from which colostrum was obtained except for mare number 1. The 
values for thiamine, riboflavin, nicotinic acid, and pantothenic acid ex- 
pressed in micrograms per 100 ml. of colostrum are shown in table 1, 
and the values for milk in table 2. The values for reduced ascorbic acid 
per 100 ml. of milk are shown in table 3. Some of the milk samples for the 
ascorbic acid studies were obtained from animals not appearing in tables 
1 or 2. The mares used for the ascorbic acid studies have, therefore, been 
designated by letter in order to avoid confusion with animals in the first 
two tables. 

Thiamine. The average thiamine content of mare's colostrum was 38 
pg. per 100 ml. as compared with 16 pg. per 100 ml. of milk. The fact that 
the thiamine content of the milk is lower than the value for colostrutn is in 
accord with observations for the cow and ewe (10). The average thiamine 
content of cow's colostrum is 62 pg. per 100 ml., and of the ewe 108 pg. per 
ml. as  compared with 38 pg. per 100 ml. for mare's colostrum. The corre- 
sponding average values for milk of the respective species are 38, 60, and 16 
l~g. per 100 ml. The average thiamine value for mare's milk reported in 
this paper is somewhat lower than the val~les reported for four animals by 
Holnles ef ol (6).  



VITAMINS IN MARE'S MILK AND COLOSTRUM 

TABLE 1 
Thiamine, riboflavin, nicotinic acid, and pantothenic a d d  wntent of mare's colostrum 

(Values in yg. per 100 ml.) 

Mare number ( Thiamine I Riboflavin 1 Nicotinic acid I Pantothenik acid 

1 
2 
3 
4 
5 
6 
7 
8 

Average ... 

RibofEaui.n. The average riboflavin content of mare's colostrum was 138 
pg. per 100 ml. as compared with 40 pg. per 100 ml. for the milk. The fact 
that mare's colostrum is much richer than the milk in riboflavin is in accord 
with the observations on the cow and ewe ( lo) ,  as cow's colostrum contains . ., 
more than three times as much riboflavin as does the milk, while in the 
case of the ewe the difference is still greater. It is also of interest that the 
riboflavin contents of the colostrum and milk of the mare are much lower 
than the values for the cow and ewe. Mare's colostrum contains an average 
of 138 vg. p'er 100 ml. as compared with 610 pg. per 100 ml. of cow's colos- 
trum and 2008 ug. per 100 ml. of ewe's colostrum; the corresponding values 
for the milk are 40, 177, and 436 pg. per 100 ml. 

Nicotinic acid. The average nicotinic acid content of mare's colostrum 
was 160 pg. per 100 ml. as compared with 58 yg. per 100 ml. of niilk. The 
nicotinic acid values reported here for mare's milk are slightly lower than 
values reported previously for four mares (6). The nicotinic acid value 
for mare's colostrum is higher than the value that has been reported (10) 
for cow's colostrum, but not as high as the value for ewe's colostrum. 

TABLE 2 
Tlliamine, riboflavin, nicotinio acid, and pantothenic acid content of mare's milk 

(Values in pg. per 100 ml.) 

10 12 
11 10  
12 12  
13  18 
14  20 
15 15 

Average ......... 16 

Mare number Nicotinic acid Pantothenic acid Thiamine Riboflaviii 



Pantothenic acid. The pantothenic acid value of mare's colostrum is 
much higher than has been reported for the colostrum of other species. The 
average pantothenic acid content of mare's colostrum was 747 pg. per 100 
ml. as compared with values of 224 and 262 yg. per 100 nil. for the colostrum 
of the cow and ewe, respectively. The average value of 331 yg. of panto- 
thenic acid per 100 ml. of mare's milk is of the same order as values pre- 
viously reported (6) for three animals. At present there is no physiological 
explanation for the high pantothenic acid level of mare's colostrun~ or for 
the fact that in this species the colostrum contains significantly more panto- 
thenic acid than the milk, whereas cow's or ewe's milk.contains more panto- 
thenic acid than does the colostrum. 

Ascorbic acid. The reduced ascorbic acid was determined on samples of 
milk collected from eight mares. These mares had been in milk for 2 or 
more months. From table 3 i t  will be seen that the values for reduced 
ascorbic acid ranged from 9.26 to 14.46 mp. per 100 ml. of.milk, with an aver- 
age of 11.83 mg. This figure is approximately ten times the value reported 

TABLE 3 
The reduced ascorbic acid content of mare's milk 

Average .. . ...... ...... ........ ......... I 11.83 

Mare number 

A 
B 

- - 

by Holmes and associates (6)'  but it agrees reasonably well with the values 
ranging from 8.7 to 19.7 mg. per 100 ml. of milk which were reported by 
Cimmino (1).  

As a check on our analytical procedure we determined the reduced 
ascorbic acid in samples of milk from eight cows. The values for cow's milk 
ranged from 1.3 to 2.2 mg. per 100 ml: These figures agree well with 
numerous values reported for cow's milk. Thus mare's milk contains about 
five times as much ascorbic acid as cow's milk. 

- - - - - - - - 

mg./100 mi. 

13.62 
9.26 

SUMMARY 

Studies were made of the thiamine, riboflavin, nicotinic acid, and panto- 
thenic acid contents of mare's colostrum and milk and of the reduced as- 
corbic acid content of mare's milk. 

Mare's colostrum was found to contain an average of 38 yg. of thiamine, 
138 pg. of riboflavin, 160 yg. of nicotinic acid and 747 yg. of pantothenic 
acid per 100 ml. The corresponding values for mare's milk are .I6 pg. of 
thiamine, 40 yg. of riboflavin, 50 yg. of nicotinic acid, and 331 yg. of panto- 



thenic acid per 100 ml. Mare's colostrum contains significantly less thia- . 
mine and riboflavin and more pantothenic acid than cow's colostrum. 
Cow's milk is richer in each of the four vitamins than mare's milk. 

The average value for reduced ascorbic acid for mare's milk was 11.8 
mg. per 100 ml. This-is approximately five times greater than the ascorbic 
acid values found in this laboratory and reported in the literature for cow's 
milk.' 

Acknowledgment is made to Frances Panzer for assistance with some of 
the analytical work. 
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A STUDY OF' HEAT TOLERANCE IN JERSEY COWS 

R. F.  GAALAASl 
Bureau of Dairy Industry, Agricultural Research Administration, 

27. 8. Depa~tment of Agriczdtt~re 

In a previous article, the author (1) reported that there was a strong . 
correlation between air temperature and body temperature of Jersey cows 
when the air temperatures were above 75" F., and that there was a wide 
variaton in the body reaction of different cows under the same conditions. 
Rhoad (4, 5) has found this to be true also for beef cattle and has proposed 
using the body temperature (converted to a heat-tolerance coefficient for 
convenience) under standardized conditions as one of the criteria for judging 
the suitability of cattle for areas having considerable periods of high air 
temperatures (2, 3 ) .  Seath and Miller (6) analyzed data on Jersey and 
Holstein cows in Louisiana and found that relative humidity plays a minor 
r61e in comparison to air temperature as a factor influencing body tempera- 
ture, respiration rate, and pulse rate. 

The author has not found, in the published data on the characteristics 
of the heat tolerance of individual animals, answers to the following ques- 
tions: (1) Is the body temperature of the individual sufficiently stable 
from gear to year to be a sound measure of the heat tolerance of the animal, 
or, in other words, is the heat-tolerance coefficient a fixed individual char- 
acteristic, such as fat percentage? (2) Do the age of the animal, the stage 
of lactation, and the stage of gestation affect the body reaction? (3) Are 
there real differences in reaction between individuals and groups of cows? 
These questions are of cossiderable importance to the livestock industry 
in the southern United Statks and in tropical countries, where the produc- 
tion of both beef and dairy products is low. This study was made in an  
attempt to answer them. 

EXPERIMENTAL METHODS 

The methods of gathering the data have been described in a previous 
report (1). For this study only the body temperatures in the afternoons 
for the 4-month period of June through September of each year were used. 
The report covers the five summer periods of 1941 through 1945. All body 
temperatures used in this report were obtained in  the barn, and the cows 
were grazed on pastures in which shade was available during the test periods 
of each year. 

The heat-tolerance coefficient for each cow was determined by first cal- 
culating the body temperature at  90" F'. air temperature from linear regres- 
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sion equations and then converting this body temperature to a heat-toler- 
ance coefficient by use of the equation HT = 100 - [ 1 4 ( B T  - 101) 1. B T  
represents the calculated body temperature and HT the heat-tolerance 
coefficient. This equation is a modification of the one devised by Rhoad 
( 2 ,  3) and is based on the assumption that a body temperature of 108"+ at 
90" F .  air temperature and under otherwise normal conditions would in- 
dicate complete loss of control in the regulation of body temperature, or 
zero per cent efficiency in eliminating surplus body heat. Conversely, a 
body temperature of 101" F. is considered as normal, and a cow that could 
maintain that body temperature at 90' 3'. air temperature would be con- 
sidered 100 per cent efficient in eliminating surplus body heat. The heat- 
tolerance coefficient is used rather than the body temperature as it is a 
simpler figure to work with and gives a better expression of the degree of 
heat tolerance than does the body temperature. 

An air temperature of 90' F. is used as a base for determining the body 
reaction as the maximum air temperature is 90" F. or higher on about 67 
per cent of the 122 days in the June-through-September period at  this 
station. Cattle, therefore, must be able to withstand 90' F. temperatures 
continuously if they are to be considered as well adapted to this area. 

Since there is a known regression of body temperature on air tempera- 
ture, it was considered that calculating the body temperature at 90" F. from 
regression formulae would be a more accurate method of determining the 
average body temperature for each animal than using the average body 
temperature within a specified air temperature range. This method also 
permits the use of all readings made during the test period and tends to 
eliminate differences of air temperature from year to year. The number of 
readings used in calculating the regression coefficient for each cow each year 
ranged from 10 to 18, with an average of 16.8 readings being used for deter- 
mining each heat-tolerance coefficient. 

One hundred and thirty-seven heat-tolerance coefficients were determined 
for 74: different cows during the 5-year period. Due to unavoidable circum- 
stances, there was a rapid turnover in the herd during the period under 
study, and heat-tolerance coefficients were obtained on many of the cows 
for one year only and on only a few cows for more than 2 years. 

Table 1 lists the number of cows included each year, the average heat- 
tolerance coefficient for the herd, the highest and lowest heat-tolerance co- 
efficients for an individual in each year, and the range of air temperature 
encountered during the summer periods. An analysis of variance showed 
the differences in the yearly means of the heat tolerance to be not significant 
statistically. (The analyses of variance in this report were made by 
methods described by Snedecor (7). The term "significant" or "*" 
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TABLE 1 
Heat-tolerance data of all cows, by years 

1943 
29 

1945 
Total .or 

pear 

Heat-tolerance coefficients (%) * 
  umber 
of cows Average Maxi- Mini- * 89 . 

Air temperatures ( O F . )  t 

Mini- \?- 
* The maximum is the highest for any individual cow; the minimum, the lowest for 

any individual cow; the average is that for all the cows. 
t The figures given are the average for the four-suminer-months periods of June 

through September and the highest and lowest temperatures encountered while taking 
the readings in the barn. 

, means that "F" values were between the 5 and 1 per cent points; and the 
term "highly significant" or "**" means that the "8"' values were larger 
than those required at  the 1 per cent level.) 

Since there seemed to be little difference in the average heat tolerance of 
the herd from year to year, the data were grouped by age of the cow a t  the 
time of determining the coefficient, with the results shown in table 2. 

There would seem to be a real difference between the average heat 
tolerance of the different age groups, since the "P" value is greater than that 
required for significance at  the 1 per cent level. Apparently, there is a 
definite increase in heat tolerance as the cows increase in age from 2 to 3 
pears and probably some decrease again a t  ages beyond 8 years. An analysis 
of variance of the yearly means for each group was made, and the differences 
were found to be not significant from year to year except for the 3-year-old 
group. There was wide variation from year to year in this 3-year-old 
group, and the "F" value for the between-year variance was greater than 
required for significance at the 1 per cent level. A possible explanation for 
this difference will be referred to under sire group analyses. 

TABLE 2 

years 
years 
years 
years 
years 

Heat-toleranoe data of all cows, by age groups 

Heat-tolerance ooefficients 

Average I Maximum I Minimum 
Age group* 

and over ...................... ... 
to 5 years 11 months 
to 4 years.11 months 
to 3 years 11 months 
to 2 years 11 months 

Total or average ............................. 

Number 

* Age of each cow was .figured on August 1 of each year (center of test period). 

27 
17 
28 
38 
27 

137 

75.8 
79.0 
79.5 
80.8 
74.7 
78.1 

92 
89 
92 
92 
90 
92 

6'1 
64 
65 
69 
61 
61 



TABLE 3 

Correlation of heat-tolerance coefficients 

Simple correlation (r) between heat-tolerance I I Number 
coefficients of cows determined a t :  of cows 

2 years of age and same cows a t  3 years of age .............. 
3 years of age and same cows a t  4 years of age .............. 
2 years of age and same cows a t  4 years of age ............ 
4 years of age and same cows at  5 years of age ............. 
5 years of age and same cows a t  6 years of age ............ 
6 years of age or over and next consecutive year .......... 
4 years of age or over and next conseeqtive year ....... 

* Near to significance as determined from table 7.2 of Snedecor (7.). 
** Highly significant as determined from table 7.2 of Snedecor (7 ) .  

To measure the stability of the heat-tolerance coefficient for the in- 
dividual cow from year to year, correlations were calculated, with the re- 
sults shown in table 3. 

It is obvious from these results that the heat-tolerance coefficient deter- 
mined at  2 or 3 years of age would have little value in predicting the heat- 
tolerance coefficient of an animal at  4 years or more of age. Thus, while 
there is a definite increase in average heat tolerance from 2 to 3 years of age, 
as noted above, the increase is not at: all uniform among the individuals 
studied. The heat-tolerance characteristic does appear to be more stable in 
the older cows. The coefficients of correlation between the heat-tolerance 
determinations made a t  4 and 5 years of age, and between consecutive years 
at  ages above 6 years, approach the 5 per cent level of significance, and the 
heat-tolerance determinations made at  5 and 6 years of age are almost per- 
fectly correlated. The last group of table 3 is composed of all cows having 
heat-tolerance coefficients for two consecutive years, made a t  ages of 4 years 
or more. The correlation coefficient is higher than that required for statis- 
tical significance at  the 1 per cent level, indicating that among the older cows 
there is a reasonable degree of stability in the heat-tolerance characteristic 
of the individual from one year to the next. 

A considerable difference in heat tolerance of individual cows under 
similar conditions has been regularly noted in the studies here, and an 
analysis of variance was made to determine if these differences are great 
enough to be significant. Since the heat tolerance is unstable at the younger 

TABLE 4 
Analysis of variance of data on body temperatures of individual cows 4 years old and over 

Source of variance ( df 1 Sum of squares I Mean square 

......................................................................... Total 1208 808.49 
............. Between-Yndividual-cow means 242.01 3.409** 

Within individual cow .................................... 1 1 1  1 566.48 ' 1 0.498 

"* Highly significant. 
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ages, only those cows were used which had determinations made at  4 years , 
of age or older. 

Analyses first were made for each of the f i ~ e  test periods, and the mean 
square of the between-cow variation was found to be highly significant in 
every year, the "F" values ranging from one and one-half to four times 
that required for significance at  the 1 per cent level. The analysis of vari- 
ance of-the data for 5 years is given in table 4. There would seem to be no 
question but that there is a real difference in the body response of the in- 
dividual cows to the climatic factors at  this station. 

To determine the effect of lactation and gestation 011 the heat-tolerance 
coefficient, the data from three groups of cows were studied. Group I cows 
were milking approximately one-half of a summer period and dry the 
balance of the same period and were pregnant 180 days or more at  the start 
of the dry period. Group I1 cows were milking approximately one-half of 

TABLE 5 . 
Comparison of heat tolerance of cows when milking and dry 

Group Number Average heat tolerance A'erage days pregnant- 
start of period 

number* of cows -- 
Milking I Dry Milking I Dry 

* Group I were in milk approximately half of a summer period and dry the balance 
of the period and were pregnant 180 days or more at  start of the dry period. - Group I1 were in milk approximately half of a summer period and dry the balance of 
the period and were pregnant less than 180 days at  the start of the dry period. Heat 
tolerance averages for the milking and dry periods for Groups I and I1 are, therefore, 
for the same cows in the same year. 

Group I11 were milking all of one summer period and dry all of the previous or sub- 
sequent summer period. Heat tolerance averages for the milking and dry periods are, 
therefore, for the same cows in different years. Cows that were 4 years old or over in 
the first year included are the only ones included in this group. 

a summer period and dry the balance of the same period but were pregnant 
less than 180 days at  the start of the dry period. Group I11 cows were 
milking all of one summer period and dry all the previous or subsequent 
summer period. The averages are shown in table 5. 

The differences between the average heat tolerance of the cows when 
milking and when dry are small in all three groups and cannot be considered 
as significant, since the mean square for within-group variance is larger than 
that for between milking and dry in each case. Apparently, there is little 
difference in body reaction regardless of the stage of lactation or gestation. 

Since there was a definite difference in the reaction of individual cows, it 
would be desirable to know if this difference is inherited. A comparison of 
sire groups is given in tables 6 and 7. Suf6cient data are not yet available 
to attempt to determine the influence of the dam. 
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TABLE 6 
Comparison of heat-tolerance coeffcoients of groups of daughters of different sires 

I Heat-tolerance coefficients of daughters determined a t :  

Sire" 2 years of age 3 years of age 1 NO. of Average 
daus. HT daus. HT daus. HT 

* Only those sires having four or more daughters with El' determinations are 
included. 

The averages ancl the analyses of the sire groups are made on heat-toler- 
anee coefficients determined a t  2, 3, and 4 years of age and over, separately, 
since it was shown above that the heat-tolerance coefficients are not stable in 
the younger cows. 

The difference between the mean heat tolerances of the sire groups appears 
to be fairly definite for the determinations made a t  2 and 3 years of age, 
since the "P" values for these two mean squares fall between the 5 and 1 
per cent points, but there is apparently no appreciable difference between 
the sire-group means where the determiiiations were made a t  4 years or more 
of age. The influence of the sire on the heat tolerance of his daughters 
would, therefore, appear to be negligible, except a t  the younger ages. - 

I n  the analysis of the yearly means for various age groups (see table 2) 
i t  was noted that the means of the 3-year-old group varied significantly from 
year to year. This is believed due to the fact that in 1941 this group was 
made up entirely of daughters of 137, with a high average heat tolerance; 
and in 1942 of daughters of 715, with a low average heat tolerance (see 

TABLE 7 
Analysis of variance of data on heat-tolerance of sire groups 

I HT determined a t  
2 years of age 

Group 

I1 HT determined a t  
3 years of age 

Source of variance Mean 

I11 HP dbtermined a t  
, 4 years or more 

of age 

Total 
Between sire groups 
Within sire groups 

Total 
Between sire groups 
Within sire groups 
Total 
Between sire groups 
Within sire groups 

I I 

* Significant a t  5% level. 
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table 6). In  the other 3 years, the 3-year-old groups were made up of 
daughters of two or more sires, and the average heat tolerances were not 
much different from the 5-year average. This is believed to be the only 
place in this study where the sire influence would bias the results, as a11 of 
the other groups (except in tables 6 and 7)  are composed of daughters of 
several different sires. 

CONCLUSIONS 

  he following conclusions would appear to be warranted for Jersey cows 
under conditions prevailing at  this station : 

1. Not much change in the average heat. tolerance of the herd occurs 
from year to year. 

2. A definite difference in heat tolerance in the different age groups 
exists with the 2-year-olds showing the lowest average and the 3-year-olds 
the highest average. 

, 3. The heat-tolerance coefficient is a reasonably stable individual charac- 
teristic at  ages of 4 years and above, but not at 2 or 3 years of age. 

4. There is a real difference in physiological response of different cows to 
the same environmental conditions, as measured by the body temperature. 

5. The stage of lactation and gestation has little, if any, effect on the 
heat-tolerance coefficient. 

6. There is some difference in the response of groups of daughters of 
various sires when measured at  2 and'3 years of age but little, if any, when 
measured at 4 years of age or more. 
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SYNTHETIC RATIONS FOR T H E  DAIRY CALF' 

A. C. WIESE,Z B. CONNOR JOHNSON, H. H. MITCHELL, 
AND W. B. NEVENS 

Division of Animal Nutrition and the Department of Dairy Husbandry, 
University of Illinois, Urbana, Illinois 

Information available up  to 1942 on the nutrition of the calf has been 
adequately reviewed by Savage and McCay (9). Johnson, Loosli, and May- 
nard (4) used purified diets to study the growth requirements of dairy 
calves. They reported growth rates which were below normal when com- 
pared to Ragsdale's standards (7). They stated that poor food consump- 
tion, associated with periodic digestive upsets, seemed to be largely re- 
sponsible for the slow growth. Madsen, McCay, and Maynard (6 )  were 
snccessful in rearing sheep on synthetic rations for a period of 480 days 
after weaning, but obtained less satisfactory results with goats, guinea pigs, 
and rabbits. 

I n  this paper we report the development of a synthetic diet which is 
satisfactory for the nutrition of the young dairy calf. 

EXPERIMENTAL 

Male dairy calves 24 to 48 hours old which had been allowed to receive 
colostrum were used as experimental animals. They were housed i n  indi- 
vidual metal cages 5 x 6 feet in size and equipped with heavy wire mesh 
bottoms. When the animals were received, they were given a capsule con- 
taining 100,000 I.U. of vitamin A and an injectdon of anti-scour serum. A11 
diets were compouiided to simulate milk. For the first week the calves were 
fed from pails equipped with rubber nipples, and a t  the end of this time 
they were taught to drink from the bucket. The animals were fed a t  a 
level of one pound of synthetic milk for each ten pounds of body weight,. 
They were fed twice a day and given half the daily intake a t  each feeding. 
All vitamin supplements were given a t  the morning feeding. The synthetic 
milk was always fed a t  a temperature of 37" C. 

Received for publication October 14, 1946. \ 
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The synthetic milk rations contained 13 per cent solids, similar to the 
solids content of cow's milk. The casein was dissolved according to the 
method of Bird et a1 (2).  Sodium bicarbonate equal to 4.75 per cent of the 
weight of the casein was added to water at  a temperature of 60" C. The 
casein was added slowly to the sodium bicarbonate solution and stirred with 
constant high speed (a "Liphtnin" mixer was used3). When the casein 

TABLE 1 

Composition of synthetic milks 

Components 

Casein ' ' Labco " 
Soybean oil ............... 
Lard .......................... ..... 
Salts 11 ....................... 
Salts 22  ....................... 
Cerelose ....................... 
Wheat germ oil ... 
Liver3 .............................. 

Ration 
1 

  at ion 1 Vitamins 
2 added5 

........ 30.0 1 30.0 11 Thiamin 
Riboflavin 

6.0 Calcium panto- 
thenate . .  

. . . .  Nicotinic acid 
..... ..... 

a-Tocopherol 
%Methyl 1,4- 

naphtho 
quinone 

Inositol 
Chollne 
p Aminobenzoic 

acid 
Pteroyl-glutamic 

acid (folie 
acid) 

Biotin 
Vitamin A 
Vitamin D 

) Mg. per kg. liquid milk 

Ration Ration Ration , , +  

...... 0.052 

. . . .  

500 I.U. per day 

1 Salt8 446 used in this laboratory, unpublished. 
2 Salt mixture of Phillips, P. H., and Hart ,  E. B., Jour. Biol. Chem., 109: 657 (1935), 

and modified by addition of-cobalt chloride and increasing the manganese content. These 
salts were preferred because they dissolved more readily i n  the liquid rations. 

3 A defatted pork liver prepared and donated by the VioBin Corporation, Monticello, 
Illinois. through the courtesv of Mr. Ezra Levin. 

4 l he 2-muethyl-1,4-naph"thoquinone, dissolved in the wheat germ oil, and the lard were 
homogenized into the solution of casein, salk, and cerelose. 

5 The water-soluble vitamins were made up i n  25 per cent alcohol. 
6 The a-tocopherol and 2-methyl-1,4-naphthoquinone were dissolved in 95 per cent 

alcohol. 

was in solution, cerelose was added. The salt mixture was dissolved in 
boiling water and then added to the casein-cerelose solntion. After the 
ent,ire mixture had been stirred for approximately one hour, the fat  was 
homogenized into the mixture under a pressure of approximately 3,000 lbs. 
The synthetic milk was then pasteurized and stored in a refrigerator at a 
temperature of 5" C: until used. The synthetic milk thus prepared had a 

3 Manufactured by Mixing Equipment Co., Rochester, New Pork. 



SYNTHETIC RATIONS FOR THE DAIRY CALF 89 

pH of 6.5 to 6.8. The compositions of the liquid rations used are given in 
table 1. 

A capsule containing 5,000 I.U. vitamin A, 500 I.U. vitamin D, 50 mg. 
nicotinic acid, and 250 mg. ascorbic acid was given each animal daily. 

Two animals, placed on ration 1, appeared to be doing well at  the end of 
one week. During the second week both animals began to scour and ap- 
peared to be excreting a considerable amount of fatty material. The scours 
became progressively worse, and the animals refused to eat, lost weight, and 
present.ed a very unthrifty appearance. An attempt was made to save the 
animals by substituting a diet of cow's milk and treating scours by adminis- 

A G E  I N  W E E K S  
FIG. 1. Growth of calves on soybean oil-skim milk and lard-skim milk rations. Up- 

ward-pointing arrow indicates change from soybean oil-skim milk ration t o  lard-skim 
milk ration. 

tration of sulfathalidine. Calf no. 1 became worse and died. Post-mortem 
examination showed the cause of death to be infectious scours. The con- ' 

dition of calf no. 2 improved on the diet of cow's milk and the animal finally 
recovered. 

Gullickson, Fountaine, and Fitch (3) have reported that calves fed a 
diet of soybean oil homogenized into skim milk grew poorly, scoured, and 
appeared emaciated and unthrifty. Since soybean oil was included in 
ration 1, an attempt was made to determine whether this oil could be used 
satisfactorily in calf rations. Calves nos. 2, 3, 4, 5, and 6 were placed on a 
diet of skim milk into which soybean oil was homogenized at  a level of 4 per 
cent on the liquid basis. After several days on this diet. the animals started 
to scour, became very &thrifty in appearance and grew poorly. The 
volume of fecal material was large and appeared to contain large quantities 
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of undigested matter. The feces contained up to 30 per cent ether extract 
on the dry basis. 

On the soybean oil-skim milk diet, calf no. 3 had severe scours, lost 
weight and became very weak. The animal, changed to a diet of whole 
cow's milk, still did not improve and was taken off the experiment. Autopsy 
showed the animal had ga~tro~enteritis. 

Since the other animals (calves nos. 2, 4, 5, 6 )  were not doing well on 
this diet, it was decided to try some other fat. Lard was selected because the 
work of Gullickson et al. (3) had shown that calves fed a diet of lard homo- 
genized into skim milk made good gains in weight, remained in  a healthy 
and thrifty condition, and exhibited only occasional scours. The animals 
were changed to a diet of skim milk into.which lard was homogenized a t  a 

150, 

A G E  IN W E E K S  
FIG. 2. Growth of calres on rations 2, 4, and 5. Break in curve at  7 weeks occurred 

with change to ration 4. Downward-pointing arrow indicates change to ration 5. 

level of 4 per cent on the liquid basis. After several days on this diet the 
animals stopped scouring, became healthy and thrifty in appearance, and 
made gains in weight. The growth data are summarized in figure 1. 

From these results i t  was apparent that the type of fa t  used in  the diet 
of the dairy calf is of importance. Ration 2 was prepared and homogenized 
with water, as previously described. 

Three animals, calves nos. 7, 8, and 9, were placed on ration 2. They 
made good gains in weight, appeared healthy and thrifty, and scoured in- 
frequently. The growth data are given in figure 2. 

After 6 weeks on the liquid diet, a change to a solid diet was attempted. 
The animals would not eat the dry ration except when fed as a slurry. The 
composition of ration 4 is given in table 2. On this ration the animals 
sconred and lost weight. Decreasing the lard content. to 4 per cent, chang- 
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ing the salt mixture, or adding roughage (wood flock) did not prevent 
scours. Even the addition of p-aminobenzoic acid, inositol, choline, pteroyl- 
glutamic acid ("folic acid") and biotin did not improve the condition of the 
animals. Only after the substitution of starch for some of the cerelose did 
the animals stop scouring and gain weight. The composition of ration 5, 
on which the calves showed good growth, appeared healthy and thrifty, and 
did not scour, is given in table 2. 

Rations 1 and 2, previously described, did not give completely satis- 
factory results for rearing young calves. The vitamin supplement was 
modified to contain all the pure crystalline componnds that have been re- 

TABLE 2 

Composition, of dry rations 

Components Ration 
4 

Casein ' Labco " ......... 
Lard ........................................ 
Salts 1 ................................... 

................................... Salts 2 
Magnesium carbonate 
Cerelose ................................ 
Methionine ....................... 
Wheat germ oil ............... 
Wood flock ...................... 
Starch ............................. 

Ration 
5 

% 
20.0 
4.0 
......... 
4.0 
......... 

20.0 
0.3 
0.3 

10.0 
41.4 

Vitamins added 

Thiamin ................................ 
Riboflavin .......................... 
Nicotinic acid ............... 
Pyridoxine .......................... 
Calcium pantothenate 
Ascorbic acid ................. 
p-Aminobenzoic acid 

............................ Inositol 
Choline ................................ 
Pteroyl-glutamie acid 

(folic acid) ............... 
Biotin .................................. 
2-Methyl-1,4-naphtho- 

quinone ........................... 
Vitamin A ....................... 
Vitamin D .............. 

Mg. per kg. 
- 

4 

5.0 
20.0 

5.0 
10.0 

100.0 ....... 
........ 20.0 
......... 200.0 
........ 2,000.0 

1 2.0 
5 , ' 6  I.U. per day 

500 I.U. per day 

ported to be members of the vitamin B complex. Two animals have been 
raised on ration 3 for a period of 12 weeks. The growth of the calves was 
normal as compared to Ragsdale's standards (7 ) ,  and they were healthy and 
thrifty in appearance. The scours occurring on two or three occasions were 
cured by administration of sulfathalidine. The growth data are given in 
figure 3. 

Ascorbic acid was not included in the vitamin supplement of ration 3 
as it was found unnecessary for the young calf. Several calves have been 
raised without vitamin C in the diet and showed normal growth, appeared 
healthy and thrifty, and did not scour. I n  addition, they did not develop 
navel ill, which Lundquist and Phillips (5) reported to be caused by a vita- 
min C deficiency. Blood ascorbic acid levels have been determined by the 
method of Roe and Keuther (8) and are given in table 3. The values are 
normal by comparison to those reported by Lundquist and Phillips (5), who 
found the ascorbic acid content of calf blood varied between 0.1 and 0.8 mg. 
per 100 cc. of whole blood. 
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Ascorbic acid was fed to calf no. 7 until 70 days of age and to calves 
nos. 8 and 9 until 56 days of age. After this time these animals received an 
ascorbic acid-free diet. Calves nos. 10, 11, 12, 13, 14, and 15 did not re- 
ceive any ascorbic acid during the course of the experiment. The data in 
table 3 show that the blood level of ascorbic acid does not decrease to any 
great extent when the ,animal is fed an ascorbic acid-free diet.. This in- 
dicates that the calf can synthesize vitamin C in its body tissues and does 
not need it in the diet. 

FIG. 3. Growth of calves on ration 3. 

DISCUSSION 

A synthetic milk diet (ration 3) has been developed for studies of the 
nutrition of the young dairy calf. Day-old calves have been raised on this 
ration for a period of 12 weeks. They have shown good growth, were 
healthy and thrifty in appearance, and seldom scoured. 

When the ration was fed in the dry form, less satisfactory results were 
obtained. I t  may be that the physical characteristics of this diet or the 
method of feeding (as a slurry) caused the unsatisfactory results. Bate, 
Espe, and Cannon (1) have reported that dairy calves did poorly on a diet of 
skim milk and unhomogenized fat. Calves fed the same diet but with the . 

fat  homogenized into the skim milk did better. Since rations 4 and 5 were 
fed as slurries, the fat  was unhomogenized. This may have been the cause 
of the poor results obtained. 

The data presented in table 3 on the blood levels of ascorbic acid indicate 
that the young dairy calf does not require ascorbic acid. Lundquist and 
Phillips (5) have reported that the young dairy calf requires ascorbic acid 
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only if the animal is receiving an insufficient amount of vitamin A. The. 
animals in the experiments reported in this paper all received 5,000 I.U. of 
vitamin A per day. This nlay account for the fact that the results obtained 
do not show a great decrease in the blood level of ascorbic acid. 

SUN MARY 

1. A synthetic milk has been developed for the young dairy calf. This 
ration will support good growth over a period of 12  weeks fro111 birth. The 
animals raised on this diet were healthy and thrifty in appearance. 

2. On rations containing liberal amounts of vitamin A, the >7on11g dairy 
calf does not require vitamin C. 

3. Calves that received soybean oil in the diet grew poorly, scoixred, and 
appeared unthrifty, whereas the animals that received the rations prepared 
with lard showed good gains in weight, did not scour, and appeared norma1 
and healthy. 

4. The calves did much better in all respects wlien'fed the synthetic milk 
diet than when solid diets fed as a slnrry were used. 
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A SUGGESTED MODIFIED BABCOCK PROCEDURE FOR TESTING 
HOMOGENIZED MILK1 

P. S. LUCAS AND G. Y. TROUT 
Michigaa Agricultural Experiment Station, East Lansing, Michigan 

With increasing consumer acceptance of homogenized inilk, considerable 
interest has been shown in the testing of such milk for fa t  either by the 
standard Babcoclr method or by a modification. I n  general, early work and 
statements conflicted relative to the accuracy of the Babcock test for homog- 
enized inilk. However, there was general agreement that the homogenized 
mill: tested \\-ithill the 0.1 per cent tolerance of the Babcoclr procedure. 
Some accepted the theory that the f a t  globules, being reduced in size by the 
process, could not be centrifuged sufficiently to give a test comparable to that 
of nonhomogenized millr; consequently, the Babcock fa t  tad of homogenized 
milk could be expected to be not more than 0.1 per cent lower than that of 
nonhomogenized milk. 

If a slightly lower test value were the only factor involved in making a 
Babcock f&t  test of homogenized milk, likely the regular procedure would 
be  accepted and used in  routine work. However, workers soon recognized 
that  char for~nation mas greater in applying the test to homogenized than to 
nonlionlogenized millr. This char often gave the appearance of a burned 
test. If  less acid were used, the test often appeared curdy. This char or 
curd usually- appeared as a thin disc or plug a t  the base of the fat  column. 
When the char was reduced to a minimum, its presence did not affect ap- 
preciably the reading of the f a t  colnmn. I n  routine testing, however, the 
presence and appearance of this char in greater or lesser amounts, inter- 
mixed mith or a t  the base of the fa t  colnmn, often led one to cluestion the 
accuracy of the test. Consequently, many inodifications of the Babcock pro- 
cedure, in pa't mith the aim of preventing char formation and thus increas- 
ing the accuracy of the t s t ,  have been recommended for testing homogeniged 
milk. 

The literature on this subject has been reviewed, in part, in a previous 
paper (9), which showed that a t  least 12 modifications of the standard Bab- 
cock procedure have been recommended for homogenized milk. Variants in- 
volved in the different modifications inclnded : (a) strength of the sulphuric 
acid used, (b) aillourlt of acid used, (c) temperature of the acid, (d)  addi- 
tion of acid ranging from three to five portions, (e) temperature of the milk, 
(f)  prolonged mixing of acid and millr, (g) remixing acid-water-serum mix- 

ture  after centrifuging, and (h) prolonged centrifuging. 
Received for publication October 21, 1946. 
1 Journal Article No. 839, new series, Michigan Agricultural Experiment Station. 
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EXPERIMENTAL METHODS 

In  comparing the various modifications recommended, i t  became evident 
that the procedures involving prolonged action of the sulphuric acid at  a 
relatively high concentration without burning the test offered the best solu- 
tion to the problem. This, in effect, entailed the tempering of the milk and 
acid to 70" F., the use of a relatively large portion of the acid (1.83 sp. gr. 
sulphuric acid) a t  the first addition, thorough mixing of the acid and milk 
after each additian, and prolonged agitation of the milk-acid mixture after 
all the acid was added. As a result of these observations and after com- 
paring the numerous modification~ of the test, the following suggested modi- 
fied Babcock procedure for testing homogenized milk was adopted : 

(a) Temper the acid and milk to 70" F. 
(b) Use sulphuric acid of 1.83 to 1.835 sp. gr. 
(c) Use the full amount of sulphuric acid (17.5 ml.). 
(d) Add the acid in three portions, 8,5, and 4.5 ml., respectively. 
(e) Mix the acid and milk by rotary motion after each addition, and 

continue agitation for at  least 15 seconds before adding the second 
and third increments of sulphuric acid. 

(f)  Shake the tests in a mechanical shaker for a t  least 2 minutes before 
centrifuging. 

(g) Centrifuge and add hot water in accordance with the regular Bab- 
cock procedure. Substitution of a water-alcohol (ratio 1.4: l ' b y  
weight) solution for the hot water to bring the fat  up into the neck 
of the bottle for reading is optional. 

This procedure was followed carefully in testing in duplicate a series of 
36 milk samples, both nonhomogenized and homogenized. These samples 
also were tested in duplicate by the Mojonnier method, which was used as 
a standard for accuracy. However, instead of using a volumetrically mea- 
sured approximately 10-gram portion, the samples previously tempered to 
70" I?. were weighed carefully on a chemical balance directly into fat-extrac- 
tion flasks. 

The nonhomogenized samples were taken from the vat after pasteuriza- 
tion prior to homogenization. The milk had been kept thoroughly mixed 
during pasteurization and homogenization in order to insure uniform fat 
distribution. The homogenized samples were taken from the cooled, bottled 
product after homogenization was well under way. 

Homogenization was accomplished by means of a 500-gallon-per-hour 
viscolizer at  2500 pounds pressure at  130' F. following pasteurization. All 
the 17.5-ml. portions of milk were pipetted into the calibrated test bottles 
at  one time to assure correct sampling after the milk had been tempered 
a t  70" F. for two hours. 

In studying the accuracy of the suggested modified Babcock procedure, 
the procedure was tried on the same milk unhomogenized and homogenized. 
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Thus, comparisoils are made on homogenized milk tested under the same 
coiiditions as the nonhomogenized samples. I n  other words, the regular Bab- 

TABLE 2 

Cornparison of modified Babcook and Mojonnier tests on homogenized milk 

Trial 
no. Date 

Averages (Arithmetic) 
(Algebraic) 

Not homo- 
genized 

Modified Babeoek test of milk 

Not homo- 1 Homo- 1 

duplicates I duplicates I I 1 

Variation of modified 
Babeock test from 

Mojonnier test 

1 
Homo- 
genized 

cocl; procedure mas not used as a standard for the nonhoniogenized milk. 
I t  was believed that no modification of the Babcock procedure would im- 
prove the accuracy of the regular Babcock procedure on nonhomogenized 
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milk. Consequently, the modified Babcock technique was used on the non- 
homogenized milk also, and the results accepted as though they were ob- 
tained by the regular procedure. A few trials run on nonhomogenized milk 
by the regular and modified procedures showed the tests to be comparable 
in every respect. 

RESULTS 

The data are presented in tables 1 and 2. The average tests of the 36 
nonhomogenized and homogenized samples, as determined by the Mojonnier 
method, were practically identical; the homogenized milk averaged 0.0017 
per cent higher than the same milk not homogenized. A study of the dupli- 
cate Mojonnier tests showed less variation, on the average, between the tests 
of homogenized milk than between those of the nonhomogenized milk, al- 
though there were several exceptions. 

The modified Babcock method yielded tests on homogenized milk on the 
average within 0.018 per cent of that of the same milk not homogenized. Of 
the 36 tests, 16 (or 44 per cent) checked with those of the nonhomogenized 
milk; 15 (or 41 per cent) were 0.025 per cent lower ; one was 0.025 per cent 
higher; two were 0.05 per cent lower; one was 0.05 per cent higher; and one 
was 0.075 per cent lower. The average algebraic difference was - 0.014 per 
cent Iower thanthat of the nonhomogenized milk. 

DISCUSSION 

In  presenting the suggested modified Babcock procedure for testing 
homogenized milk, no claim is made for originality. The suggested tech- 
nique resulted from observations made while testing .homogenized milk by 
the many recommended procedures, results of which already have been pub- 
lished (9). Particular use was made of the principles involved in some of 
the methods (1, 5, 6, 7, 8, 10). During this earlier study (9) i t  appeared 
necessary to prolong action of the sulphur acid on the milk at  a concentra- 
tion to give maximum digestion without burning. Also, continued agitation 
of the acid-milk mixture following final addition of the acid seemed to facili- 
tate more complete digestion of the caseous matter. These modifications, 
while involving more time than the regular Babcock method, did not require 
as much time as did some of the suggested methods. Considerable importance 
is associated with the correct temperature, both of the acid and of the milk. 
The procedure used was based on temperatures of 70" F. With this tem- 
perature a relatively large volume of sulphuric acid could be introduced into 
the milk a t  the first addition without harmful results. Maintaining maxi- 
mum chemical reaction through further additions of acid and prolonged 
agitation before centrifuging seem imperative. 

Also, importance is associated with the addition of the full volume (17.5 
ml.) of sulihuric acid rather than reducing the total volume. This seems 
to be in accordance with the work of Bailey (3), who showed in his extensive 
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studies on the Babcock test that casein was digested with more difficulty 
when fat  was homogenized into the solution. Data indicated that, as the 
volume of acid wm increased, a lesser percentage of insoluble organic mate- 
rial remained in the mixture. 

The feature of remixing the acid-milk mixture after either the first or 
second centrifugings, and before or after the addition of all or a part of the 
water (1, 5, 6, 7, lo) ,  was not incorporated into the suggested technique. 
Such remixing would seem to indicate that the caseous matter was not wholly 
digested at  the time of centrifuging. Apparently if the original mixing 
and agitation under the best conditions of temperature and concentration 
of acid were insufficient to digest all the adsorbed casein, then lower tem- 
peratures, which naturally follow during the carrying out of the procedure, 
and a diluted acid, due to the addition of water, would not facilitate further 
digestion. Furthermore, by remixing the centrifuged fa t  with the acid- 
serum-water-liquid, a partial loss of the benefits of the preceding centrifug- 
ing would seem to occur. Retention of the caseous matter in its digested 
form through the addition of hot water (140' F. or above) or other liquids 
(2,3) in bringing the liberated fa t  up into the neck of the bottle for reading 
seems important. Beautifully clear fat  columns were obtained when a hot 
sulphuric acid-water mixture (7 : 10) was added instead of water after the . 
centrifugings to bring the fat  up for reading (2). However, one lot of 12 
teats made using this variant averaged 0.18 per cent lower on the homogen- 
ized milk than on the nonhomogenized milk; in another series of 15 samples, 
the difference was 0.12 per cent lower. Hence, the introduction of an acid- 
water mixture instead of hot water to raise the fat  offered no possibilities. 

Brueckner's (4)' recommendation of adding a water-alcohol mixture 
(ratio 1.4: 1 by weight) to the tests of homogenized milk to bring the fat  
up into the column before final centrifuging appears to have considerable 
merit. Despite any char formation, the tendency of which seems to be 
reduced, the fat  column is clear, is supported by a clear solution, and has 
well-defined menisci. However, the results of a few trials indicate that the 
fat-test reading is slightly higher when the water-alcohol solution is used to 
support the fat  column of homogenized milk than when water alone was 
used. This slightly increased reading may offset, in part, the slightly lower 
test generally reported on Babeock tests of homogenized milk. Several fac- 
tors, such as the slight solubility of alcohol in fa t  and vice versa, may con- 
tribute to the slightly higher reading of the fa t  column of homogenized milk 
when using the water-alcohol mixture to force up the fat, but the appear- 
ance of the fat  column with its relatively deep menisci supported by a per- 
fectly clear liquid would indicate that such fa t  columns were in the best 
condition for reading. The menisci were well defined, probably due to the 
drying and cleaning action of the alcohol on the glass, thereby enhancing the 
capillarity of the fat. Thus, the seemingly increased depth of menisci might 
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be sufficient to account for the slightly higher reading. Reports of use of 
the water-alcohol solution to bring up the fa t  column on Babcock tests of 
homogenized milk in routine testing in a commercial laboratory indicate 
much satisfaction over its use. 

In  view of the many modifications of the Babcock method for testing 
' homogenized milk, the authors are extremely reluctant to suggest another 

technique. However, in the interest of clarifying and unifying the pro- 
cedure with a minimum of time involved, the apparently most satisfactory 
features of the various methods were incorporated into one method. It is 
hoped that this procedure will simplify and lend greater accuracy to the 
Babcock testing of homogenized milk, rather than add to the confusion. 

SUMMARY 

A modified Babcock fat  test for homogenized milk, employing the best 
features of the many modifications now recommedded, has been suggested. 
The technique involves tempering the milk and acid to 70" F. ; using a t  least 
17.5 ml. of sulphuric acid with sp. gr. of 1.83 to 1.835 ; adding the acid in  
three portions, the first consisting of approximately one half of the acid ; 
and prolonging the agitation of the milk-acid mixture prior to centrifuging. 
The addition of a water-alcohol mixture (ratio 1.4: 1 by weight) to the test 
instead of water alone before final centrifuging adds to the clarity of the fat 
column without appreciably affecting the reading. 

Employing the suggested technique, the arithmetic-average fa t  test of 36 
samples of homogenized milk was 0.018 per cent lower than that of the 
same test applied to similar milk not homogenized. The arithmetic-average 
variations of the 36 tests from the Mojonnier tests were + 0.058 and + 0.045 
per cent for nonhomogenized and homogenized milk, respectively. 

Credit is due Mr. Robert Frantz for the making of the tests reported 
herein. 
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METHODS OF PRESERVING GRASS SILAGE AND VITAMIN A 
POTENCY OF MILK PRODUCED THEREFROM1 

Departments o f  Biochemistry and Dairy Husbandry, College o f  Agriculture, 
University o f  Wisconsin, Madison, Wisconsin 

In  previous publications a number of methods for the preservation of 
grass forages have been reported (3, 7 ) .  The investigation has been Con- 
tinued with several forages to which were added various materials to aid in 
preservation. In  addition to chemical analysis of the forages and silages, 
short-time feeding tests have been made on all the silages to determine their 
palatability, and longer feeding trials have been made on the most important 
lots in order to obtajn data regarding milk production and the vitamin A 
potency of the milk produced by cows fed these silages. The work has been 
extended to several farms which were part of an experimental grass silage 
prograin sponsored by the College of Agriculture. 

EXPERIMENTAL 

Xilages. In preliminary experiments, forages treated in different ways 
were ensiled in layers in silos 8 or 10 feet in diameter. Each layer contained 
one to 5 tons of forage. The preservative was added to the forage as it was 
passed through the silage cutter in order to obtain uniform distribution. 
"When the silo was opened, the silages were analyzed and fed, and the readi- 
ness with which the cows consumed each lot was recorded. The methods of 
preservation which had been most successful in the layer trials were further 
tested on a larger scale. Quantities of fresh forage ranging from 5 to 20 
tons were ensiled and the resulting silages were used for feeding experi- 
ments. Chemical analyses of the forage and silage were made. Dry matter 
was obtained by drying in an electric oven a t  105" C., and the pH of the 
silage was determined on the expressed juice by means of a glass electrode. 
The carotene content was determined by the method of Hegsted, Porter, and 
Peterson (2), except that a photoelectric calorimeter and a calibration curve 
of (3-carotene in Skelly solve were used instead of a spectrophotometer. 
Light absorption by the carotene solution was measured with a 440-~l filter. 

Milks. The silages used in the feedifig trials were fed to lots of from five 
to nine cows each. The animals composing each lot were selected so that 
lactation, weight, and milk and butterfat production were approximately 
equal a t  the time the feeding trials were begun. Representative samples of 
morning and evening milkings were obtained from each lot of animals and 

Received for publication November 4,  1946. 
1 Published with the approval o f  the Director o f  the Wisconsin Agricultural Experi- 

ment Station. 
2 Now at the Agricultural and Mechanical College o f  Texas. 
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'analyzed for their butterfat, carotene, and vitamin A content. The carotene 
and vitamin A contents of these milks were determined by the methods of 
Olson, Hegsted, and Peterson (4) and Berl and Peterson (1). The method 
used for the extraction and saponification of the butterfat in the milk was 
that of Olson et d. The procedures used for drying the ethereal extract, 
analysis for p-carotene in Skelly solve and vitamin A in chloroform were 
those of Berl and Peterson (1). 

RESULTS 

Layer si2ages. Table 1 summarizes the data for the layer silage experi- 
ments. I n  silo I, 9 different materials or treatments were tested to deter- 
mine their usefulness as a means of preservation. Acidity, which is usually 
a good index of quality, ranged from pH 4.2 to 5.2. The best layers from the 
standpoint of palatability were those approximating 4.5 or less. Silages 
which have a pH above 4.5 often contain butyric acid, ammonia, and other 
fermentation products having an objectionable odor. The layers of alfalfa 
preserved with Silogerm (a commercial bacterial culture for the preservation 
of silage) and salt (I-2), and salt alone (1-4) had undergone a butyric type 
of fermentation and were of poor quality. Carotene preservation in these 
two silages was reasonably good, however. A butyric fermentation and 
carotene preservation not uncommonly go together. Butyric fermentation 
occurs under anaerobic conditions, and exclusion of air favors carotene pres- 
ervation. The wilted alfalfa and the alfalfa ensiled without a ppeservative 
were well preserved and palatable, showing that a t  times good silage may 
be obtained without any additions. However, these layers were far down ' 
in the silo, where there was considerable pressure from above, and this con- 
dition may have favored preservation. The most palatable silages were pro- 
duced by addition of corn meal, molasses, or concentrated soured whey to 
the forage. Concentrated soured whey was produced from whey which had 
been inoculated with a 1 per cent inoculum of Lactobacillus bulgaricus and 
incubated under anaerobic conditions a t  110" F. for 5 days. The soured 
whey was concentrated in vacuo to one-seventh of the original volume and 
applied to the forage at  a rate of 70 pounds per ton. The layers preserved 
with concentrated soured whey and whey alone were very soggy. There was 
no correlation between carotene and pH or between carotene and palatability. 

'The differences between the dry-matter content of the forage and the 
corresponding silage noted in tables 1 and 2 may be due, in part, to vari- 
ations in sampling, but in some cases are due to additions either of liquid 
(e .g . ,  whey) or of dry material (e.g., dry sorghum fodder) to the forage a t  
the time of ensiling. There also would be a tendency for the moisture con- 
tent of the layers to become equal because of the movement of liquid or water 
vapor from one layer to the next. 

In 1941, the unavailability of molasses led to further experiments (layers 
11-1 to 11-9) in search of a suitable method for preserving grass silage by 
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use of other adjuvants. As judged by pH, odor, carotene content and 
palatability, alfalfa ensiled with corn and cob meal, and sweet clover in com- 
bination with green corn in the ratios of 1 : 1 and 3 : 1 gave good silages. A 
fair silage was obtained from wilted alfalfa. Poor silages were obtained 
from alfalfa ensiled with Silogerm and salt and with Vacatone (residual 
solids from the industrial fermentation of molasses). The untreated alfalfa 
was very poor. More extemive chemical analyses were performed on the 
alfalfa preserved with Silogerm and salt. The ammonia nitrogen in this 
silage amounted to 0.70 per cent, the acetic acid to 3.32 per cent, and the 
butyric acid to 4.98 per cent, all calculated on the basis of dry-matter. The 
volatile acids and the ammonia content of this silage were similar to the 
values for poor quality silage reported in previous experiments (5). 

I n  1942 other materials were used as preservatives (layers 111-1 to 
111-6). The object in these experiments was to raise the dry-matter content 
of the ensiled material to 30 or 35 per cent. The fresh forage was in the late 
stages of maturity when ensiled. The alfalfa layers preserved with ground 
or whole corn and by' wilting produced fair to good silages. The wilted 
forage had been rained on twice and had been wilted for 3 days, resulting in 
a very low carotene content. The alfalfa layers treated with oat straw and 
ground wood shavings were not palatable and had characteristic straw-like 
and woody odors. Dry sorghum fodder did not preserve the alfalfa, for the 
silage was moldy and dry, and the carotene content was low, even though 
the acidity was equal to that found in good silages. 

Cornpositio.n of silages used in longer feeding trials. Of the many pre- 
servatives used in the palatability tests, several were tested further on a 
larger scale in order to include more complete feeding trials. I n  1940,' three 
different silos were filled with the fo l lo~ ing  forages: oat-and-pea mixture 
sown in a ratio of 4 to 1, Sudan and soybean combination in a seeding ratio 
of 2 to 1, and alfalfa. Table 2 gives the kind and the amount of preserva- 
tive used, as well as the analytical data on the fresh forage and the corre- 
sponding silage. All three silages were very palatable. However, the caro- 
tene contents of lots 3a, 3b, and 3c were low regardless of the kind ancl 
amount of preservative used. There was no apparent explanation for the 
high carotene loss. 

I n  the following year, 1941, the soybean-sorghum silage, in ratios of 1 : 1, 
2:  1, and 4: 1, was of good quality, although the loss of carotene during 
ensiling was high in two of the lots. Lots 5a, 5b, and 5c, which were pre- 
served with whey powder, were rated as good silages in spite of the poor 
carotene preservation. Lots 6a, 6b, and 6c, which consisted of one layer 
containing no preservative and two others containing different amounts of 
corn and cob meal, were very good silages as judged by odor and cblor. 
However, the carotene preservation was not the same for all layers. The 
layer which contained 250 pounds of corn and cob meal had very little caro- 
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tene loss; 200 pounds of corn and cob meal gave very low carotene preserva- 
tion; and the layer which was untreated had lost most of the original caro- 
tene. The difference in carotene preservation obtained with a variation of 
50 pounds in corn and cob meal was unexpected. The alfalfa used in these 
experiments was ensiled in the late blossoming stage in order to raise the 
dry-matter content. In consequence of this more mature condition, it was 
low in carotene and in most lots the loss was heavy. Corn and cob meal is 
slow in promoting the development of lactic acid-producing bacteria, which 

\ are important in bringing about anaerobic conditions and consequent retard- 
ation of carotene oxidation. Also, a high dry-matter content is less favor- 
able for good packing and exclusion of air from the ensiled material. With 
several factors involved, it is possible that in a given case irregular results . 
may be obtained.' Even with molasses, which is a much better preservative 
than corn and cob meal, poor preservation is encountered occasionally. In 
our judgment, good preservation of carotene should not entail a loss of more 
than 25 per cent of the carotene of the forage. 

In  1942, two silos were filled with alfalfa preserved by wilting to 40 per 
cent dry matter (lot 7) and by adding 200 pounds of corn and cob'meal per 
ton (lot 8). Chemical analyses of these two silages (table 2) show that good 
silages were obtained. The carotene loss was approximately 50 per cent. 
The alfalfa silage containing corn and cob meal was more readily consumed 
by the animals than the untreated alfalfa. 

In  1943, the experiments were set up to determine the comparative value 
of corn and alfalfa silages for maintaining the carotene and the vitamin A 
content of milk. To obtain silages high in carotene content, material in the 
early'stages of maturity was ensiled. In  one silo, succulent alfalfa was pre- 
served with 200 pounds corn and cob meal and, in another, corn in the early- 
dough stage was ensiled. Excellent silages (lots 9 and 10) were obtained. 
The data show that in order to obtain good silage, the material ensiled must . 
be of good quality. 

Milk production and change in body weight. Table 3 summarizes the data 
on feed consumption, milk production, and changes in body weight of ani- 
mals fed the silages listed in table 2. In the 1940, 1941, and 1943 feeding 
experiments, each lot consisted of five cows, while in the 1942 feeding trials 
the lots were made up of nine cows each. The alfalfa hay used for these 
experiments contained from 15 to 25 micrograms of carotene per gram of dry 
matter. The rations for all lots, except 10 and 11, contained equivalent 
amounts of protein as the result of adding linseed meal to the grain mixtures 
of lots 1, 2, 4, and 9. From the data in table 3 it appears that the silages 
were of approximately equal nutritive values, as judged by milk production 
and body weight. 

In 1942 feeding trials showed that apparently all of the corn and cob 
meal used as preservative for the alfalfa was available to the animal. The 
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grain mixture fed lot 8 was adjusted to allow for the corn and cob meal used 
in the preservation of the alfalfa. There were no differences between the 
two lots, one receiving wilted alfalfa silage (lot 7) and the other silage pre- 
served with corn and cob meal (lot 8). 

Lots 9,10, and 11, which were based on an ordinary farm ration, showed . 

that good corn silage is equivalent to good alfalfa silage for milk production. 
Carotene and vitamin A content of milks. The data for the carotene and 

vitamin A intake of each lot of cows on the feeding trials as well as the vita- 
min A potency of the milks produced are given in table 4. The milks from 
the cows in lots 1,2, and 3 had a high carotene and vitamin A content as com- 
pared to the milks produced in the 1941, 1942, and 1943 trials. Milk from 
lots 4, 5, and 6 had only about 50 per cent of the vitamin A potency (caro- 
tene and vitamin A together) of the 1940 milks. The silages fed were low 
in carotene, and the carotene and vitamin A contents of the corresponding 
milks were below the average for winter milk. The feeding trials in 1942 
showed no differences in the vitamin A potency of the milks produced 
by animals fed wilted alfalfa silage and those fed alfalfa preserved with 
corn and cob meal. Waugh et a1 (6), in comparing two groups of cows, one 
fed corn silage and the other alfalfa-brome grass silage, found no differences 
in milk production or change in body weight. However, the cows fed corn 
silage containing 50 micrograms of carotene per gram of dry matter pro- 
duced milk exceedingly low in vitamin A potency (approximately 9 I.U. per 
gram of butterfat). The animals fed alfalfa-brome grass silage produced 
milk of vitamin A potency above the average for winter feeding. 

The 1943 experiments indicated that corn silage of high carotene content 
was almost equivalent to excellent alfalfa ~ i l a g e . ~  Although the cows in lot 
10 ingested approximately three times as much carotene as those in lot 9, the 
vitamin A potency of the milk was only 20 per cent higher than from lot 9 
and no higher than that from cows ingesting about two-thirds as much caro- . 
tene (lot 11). The carotene and vitamin A content of milk from lot 10 ac- 
counted for less than one per cent of the carotene intake. In lot 9, 2 per 
cent of the ingested carotene was accounted for in the milk. As may be seen, 
the amount of carotene ingested did not correlate with the vitamin A potency 
of the milk produced. Other undetermined factors appear to have oper- 
ated. The vitamin A level of the milk for each lot remained constant for the 
13 weeks of the 1943 feeding trial. 

Survey of experimental farm milks. These data were obtained as part of 
a grass silage harvester program nnder farm conditions which was sponsored 

3 Another short experiment, in  which cows fed a low-carotene corn silage (26 pg. per 
gram dry matter) were switched to a high-carotene corn silage, showed that the vitamin 
A potency of the milk followed the increase in oarotene intake very closely. At the begin- 
ning of the experiment the vitamin A potency of the milk was 14  I.U. per gram of but- 
terfat and, after feeding high carotene silage for  3 weeks, i t  rose to 30 I.U. per gram 
of butterfat. 
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by the College of Agriculture. The analyses (table 5) show that four of the 
alfalfa silages were unusually high in carotene. These were ensiled during 
the early stages of maturity. Farm no. 1 produced milk which had a vita- 
min A potency equal to that of summer milk. This herd had been fed high 
carotene silage for 3 months previous to the time the sample was taken. It 
will be noted that the feeding of low-carotene silage (e.g., farm no. 5) re- 
sulted in milk low in vitamin A potency. 

An experiment was conducted a t  the La Crwe,  Wisconsin, Soil Conser- 
vation Experiment Station (farm no. 7) to note the effect of replacing corn 
silage in an ordinary farm ration with alfalfa silage. During the last month 
(February) on corn silage, the vitamin A potency decreased from 32 to 27 
I.U. per gram of butterfat. The cows were then switched to alfalfa silage 
which contained 118 micrograms of carotene per gram of dry matter. The 
decline stopped, and after 3 weeks the vitamin A potency reached 30 I.U. per 
gram of butterfat and remained at  this level for a month, when the experi- 
ment was terminated. 

SUMMARY 

I n  a study of various methods of ensiling grasses and legumes, preserva- 
tion by the addition of 200 poudds corn and cob meal per ton gave a very 
palatable silage, although carotene preservation was not as good as with some 
other methods, e.g., molasses. 

No significant differences mere found in milk production and change in ' 

body weight when the lots for any one feeding period were compared. 
A comparison of good corn and alfalfa silages indicated that both silages 

had apparently equivalent feed value on the bmis of milk production and 
change in body weight. The vitamin A potency of the milk produced from 
these two silages varied by only 20 per cent. Alfalfa silage high in carotene 
generally increased and maintained the carotene and vitamin A level in 
winter milk. 
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THE EFFECT OF SUPPLEMENTARY VITAMINS ON .BLOOD 
COMPOSITION, LIVER STORAGE, AND INCIDENCE 

OF SCOURS IN CALVES 

J. W. HIBBS AND W. E. KRAUSS 
Ohio Agricultural Experiment Station, Wooster, O h w  

Following the reports by Wisconsin workers (4, 8) that supplementary 
vitamin feeding is beneficial in preventing calf scours, much interest has de- 
veloped regarding the possibilities in vitamin supplementation for calves. 
Most previous work has been done with calves maintained on skim milk or 
calves from dams known to be on a low level of vitamin A intake. We, there- 
fore, undertook to determine the effect of two systems of vitamin supplemen- 
tation on the blood picture, liver storage, and scour incidence of calves main- 
tained under normal herd conditions. 

I n  these experiments each calf was allowed to nurse before the dam was 
milked out. The calves remained on their dams for at  least 3 days and 
were then pail-fed on whole milk. Hay and grain were fed beginning at  2 
weeks of age. Calves of both-the Jersey and Holstein breeds were included 
in this experiment and the blood and liver data of both breeds are combined 
in the results. 

Blood plasma vitamin A and carotene were determined by the method of 
Kimble (2). Liver vitamin A and carotene were determined by using the 
extraction procedure of Guilbert and Hart (1). Blood plasma ascorbic acid 
was determined by the macromethod of Mindlin and Butler (6) .  All colori- 
metric readings were made using an Evelyn photoelectric colorimeter. 

The first experiment was carried out during the late winter and early 
spring months of 1945, before the pasture season. Alternate calves were 
placed in Group I (control) and Group I1 (experimental). Group I -(fifteen 
calves) received a placebo capsule1 containing a biologically inactive oil. 
Group I1 (fifteen calves) received one multivitamin capsule daily for the 
first 20 days. These capsules contained 10,000 USP units of vitamin A, 300 
USP units of vitamin D, 50 mg. of niacin, and 250 mg. of ascorbic acid. 

Blood samples were drawn for analysis of plasma vitamin A, carotene, and 
ascorbic acid on the same day each week from all calves under 31 days of age. 
In  averaging the results, all determinations made on the first, second, and 
third days were averaged separately. All determinations made between the 
fourth and eleventh days were grouped together and considered as the seventh 

Received for publication November 7, 1946. 
1 All vitamin capsules were supplied by The Gelatin Products Company, Detroit, 

Michigan, to yhom grateful acknowledgment is herewith extended. 
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day. Similar groupings of the data were made centering.on the fourteenth, 
twenty-first, and twenty-eighth days. Total vitamin A liver storage was 
determined on four male calves in Group I and on five male calves in Group 
I1 at 21 days of age. 

The average results of the blood and liver analyses are presented in figure 
1. The vitamin A liver storage indicated is due to vitamin A alone. A 
small carotene storage mas found which amounted to an average of 813 USP 
units per liver in the nine calves. Plasma vitamin A reached a peak on the 

FIG. 1. The effect of daily supplementary vitaniin feeding on the blood plasma 
vitamin A, carotene, and ascorbic acid, and on vitamin A liver storage in calves. 

third day and then declined rapidly. No difference in the groups was ob- 
served until after the third day, when i t  was shown that Group I1 (experi-, 
mental) did not decline in blood vitamin A as rapidly as did Group I (con- 
trol). There was a decline in blood vitamin A regardless of supplementary 
feeding. Liver storage at 21 days in Group I1 was found to be nearly double 
that of Group I, indicating marked liver storage due to the supplemental 
vitamin A. Greater individual variations were found in the plasma carotene 
levels; however, no marked difference between the two groups is indicated. 

Plasma ascorbic acid was found to be extremely high immediately after 
birth. The initial high level rapidly dropped so that normal levels were 
usually found within 24 hours. No beneficial effect of feeding ascorbic acid 



SUPPLEMENTARY VITAMINS FOR CALVES 117 

was observed except that Group I1 showed a slight increase over Group I 
between the third and seventh days. 

Although a considerable number of calves had scoura, no difference was 
noted in the incidence between Group I and Group 11. 

ESPERIMENT 2 

served as a control group. Group I1 (thirteen calvw) received a capsule 
containing250,OOO USP units of vitamin A on the third and tenth days after 
birth. Group 111 (twelve calves) received the same vitamin A supplement 
and, in addition, were given 50 mg. of niacin in a gelatin capsule daily for 
the first 20 days. Blood samples were drawn for analysis for plasma vitamin 
A, carotene, and ascorbic acid on the third, tenth, andtwentieth days for all 
calves and also on the thirtieth day for the females. The male calves in each 
group were sacrificed on the twenty-first day and the total vitamin A liver 
storage determined. The average results of the blood and liver storage data 
are shown in figure 2. 

To determine the effects of feeding massive doses of vitamin A a t  less- 
frequent intervals, the following experiment was carried out from February 
through April, 1946. Holstein and Jersey calves born in the Experiment 
Station herds were assigned to one of three groups. Group I (ten calves) 

I 

/',." - 

3 a 

ASCORBC ACID 

5 1 0  IS 20 2 5  3 0  l i i  

36 

D a y s  of Aga 

FIG. 2. The effect of feeding 250,000 USP units of vitamin A on the third and tenth 
days, plus 50 milligrams of niacin daily for 20, days, on the blood plasma vitamin A, 
carotene, and ascorbic acid, and on liver storage in calves. 
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It is evident that the supplemental vitamin A feeding resulted in the 
maintenance of a higher blood level in Groups I1 and 111. However, the most 
marked effect of ritamin A feeding showed up in the amounts stored in the 
liver. Nearly ten times as much vitamin A was stored in the livers of the 
experimental group as in the control group. No difference was noted be- 
tween Groups I1 and I11 in the blood level of vitamin A or in liver storage. 
Thus, the addition of niacin did not raise the blood level of vitamiaA or in- 
crease liver storage at  this level of vitamin A intake. The average liver 
carotene value of the nineteen male calves in the three groups was 633 USP 
units per liver. 

Although the blood carotene followed a somewhat different pattern in ex- 
periment 2 than in experiment 1, no difference among the three groups is 
detectable. No differences were noted among the groups regarding the aver- 
age ascorbic acid level. The incidence of scours was the same in all three 
groups. 

DISCUSSION 

I n  these experiments, no lowering of scours incidence was noted which 
could be attributed to supplemental vitamin feeding. This is in general 
agreement with the work of Norton e t  al. (7). 

The incidence of scours was much higher in the Jersey calves than in the 
Holsteins. The average plasma vitamin A of the Jersey calves was lower 
than that of the Holsteins. Possibly this is due to the higher incidence of 
scours in the Jersey calves. The average carotene level of Holstein plasma 
was lower than that of the Jerseys. This observation is in agreement with 
the results reported by Moore (5 ) .  Plasma vitamin A and carotene, as well 
as vitamin A liver storage, were reduced in calves that had severe scours. 

These data show that the decrease in plasma vitamin A of calves during 
the first few weeks can be offset to a considerable extent by feeding supple- 
mental vitamin A according to either of these two systems. I t  is of interest 
that Sutton and Kaeser (9) have shown that, when colostrum feeding was 
extended for 7 days, the blood vitamin A level a t  21 days was nearly identical 
with that of calves that received 10,000 units of vitamin A daily for 21 days. 

No linear correlation between plasma vitamin A and liver storage was 
observed when liver storage was high. At low liver storage levels the plasma 
vitamin A values were a good index of liver storage. In  general, data re- 
ported by Lewis and Wilson (3) confirm these observations. However, the 
experimental procedures are not sufficiently comparable for direct compar- 
ison of the data. 

It is questionable how much benefit to the health of the calf is derived 
from excessively high liver storage or increases in blood vitamin A over the 
normal levels, when a normal ration is fed. In large-scale fieM trials con- 
ducted in Ohio and Michigan, the results of which are to be published else- 
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where, no lowering of scour incidence could be attributed to the feeding of 
supplemental vitamin A. It is reasonable to believe, however, that calves 
with a high vitamin A storage would be able to withstand periods of low 
vitamin A intake or impaired absorption much better than calves raised with- 
out supplementary vitamin A. Since both the plasma vitamin A content 
and liver storage of calves that had severe scours were extremely low, the 
administration of supplementary vitamin A to such calves would seem to be 
indicated in order to counteract the subnormal levels. Calves with severe 
scours often had plasma vitamin A levels as low as 4.5 micrograms per 100 
ml. In  Group I11 one calf, which had severe scours for 8 days, had a vita- 
min A liver storage value of 54,420 USP units at 21 days, whereas the aver- 
age value for the group was 157,180 USP units. This calf had a vitamin A 
blood plasma level of 4.4 micrograms per 100 ml. at  20 days of age. The 
average blood vitamin A level for the group a t  this age was 13.9 micrograms 
per 100 ml. 

SUMMARY AND CONCLUSIONS 

1. Calves fed extra vitamin A, either 10,000 USP units daily for 20 days 
or 250,000 USP units on the third and tenth days, maintained a higher blood 
plasma vitamin A level after the third day than did their controls. 

2. Liver vitamin A storage was increased with increased vitamin A in- 
take. Plasma vitamin A and liver storage were not closely correlated except 
at  low levels of liver storage. 
. 3. The daily addition of 50 mg. of niacin when 250,000.USP units of vita- 

min A were fed on the third and tenth days had no effect on blood plasma or 
liver storage vitamin A values. 

4. Except for a slight increase between the third and seventh days, no 
effect was observed on the plasma ascorbic acid content when 250 mg. of 
ascorbic acid were fed daily for 20 days. 

5. No significant effect on lowering the incidence or severity of scours 
could be detected when supplementary vitamins were added to the normal 
ration according to the procedures described. 

It is concluded that routine supplementary feeding of vitamin A, ascorbic 
acid, and niacin to calves during the first few weeks following birth is of 
doubtful value in preventing scours. The feeding of supplementary vitamin 
A at the rate of 10,000 USP units daily for 20 days or 250,000 USP units 
on the third and tenth days will help overcome any deficiency of vitamin A 
intake resulting from inadequate feeding of colostrum and whole milk, from 
impaired absorption, or from subsequent feeding of poor-quality hay. 
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The usefulness of blood or blood serum levels of copper, iron, hemoglobin, 
and cell volume as indications of nutritional deficiencies of cattle grazing in 
areas deficient in certain micronutrient elements has been shown by the work 
of various investigators (1, 2, 3, 5, 13). The utility of this blood picture 
tool, however, is dependent on a knowledge of the normal levels and varia- 
bilities of these blood characteristics. A review of the literature reveals no 
general agreement in the results reported for blood serum copper and iron 
levels for dairy cows. In  view of this, the work reported here was under- 
taken as preliminary to a project designed to study certain deficiencies of 
micronutrient elements in some coastal areas of North Carolina. Hemo- 
globin and cell volume were run concurrently with iron and copper and 
also are reported. 

Most of the published 'copper values on bovine blood are reported on 
whole blood rather than on blood serum. Tompsett (16), however, pre- 
sented data showing that the copper of the blood was distributed evenly be- 
tween the plasma and the corpuscles of the blood for man, sheep, ox, pig, and 
horse. The data of Kehoe et  a1 (9)  also show the copper content of the 
corpuscles and plasma of blood to be of the same order. In  this laboratory, 
no significant difference was found in copper content between blood serum 
badly contaminated with red cells and serum with little or no red-cell con- 
tamination. The copper content for apparently normal bovine blood or 
blood,serum, as determined by various workers, is shown in table 1. Blood 
serum iron values for dairy cows are meager. 

MATEFtULS AND METHODS . 

The principal difficulty in determining iron in blood serum is to obtain a , 
preparation completely free from hemoglobin and other forms of organic 
iron. This problem has been discussed by ~ i t z e s  e t  a1 ( lo) ,  and a method 
is presented which appears to give satisfactory results. In  our work, the 
method of Kitzes was used to prepare the blood serum filtrate for the iron 
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determination. Instead of a,af-bipyridine, however, o-phenanthroline was 
used for the color reagent, as outlined by Parks, e t  a1 (14). 

I n  some preliminary work, it was found that wet-ashed serum gave higher 
copper values than blood serum filtrate prepared according to Kitzes. Typi- 
cal values obtained were: wet-ashed serum, 103 pg. of copper per 100 ml. 
of serum; and blood serum filtrate, 68 pg. of copper per 100 ml. of serum. 
These values are an  average of twelve samples in duplicate. I n  view of these 
results, a wet-ash method was adopted. The blood serum was wet-ashed with 
concentrated nitric and perchloric acid. Essentially the method outlined by 
Parks e t  a1 (14) was used for the determination of copper. The method of 
Shenk e t  a1 (15) was used for the hemoglobin determination, and the San- 
ford Magath hematocrit tube for cell volume. 

The experiment was designed to study the influence of breed, age, and 
time on the levels of the blood constituent; under study. Blood was obtained 

TABLE 1 

Normal bovine blood or blood serum values obtained by various workers 

Author I Animal I Type of blood / Copper 

McHargue (12) . . . . . . . . . . . . . .  
Guillemet (6) . . . . . . . . . . .  
Tompsett (16) . . . . . . . . . . . . .  
Rennctts et a1 (3)  ............ 

......................................... Beck (2) 
.................. Cunningham (5) 

Ox 
Cow 
ox 

, Cow 
Cow 
Cow 

Whole blood 
Serum 

Whole blood and seruin 
Whole blood 
Whole blood 

1 Whole blood 

p,g./lOO ml. 
140 

58-82 
192-223 
30-100 
70-170 

Mean of 100 

from Ayrshire, Holstein, Guernsey, and Jersey cows in the college herds. 
The animals were subdivided into four age classifications: 4 to 6 months, 
12  to 18 months, 2 to 2.5 years, and 4 to 7 years, with one animal from each 
breed in each age class. Blood from each animal was analyzed a t  four dif- 
ferent times: January 2, February 14, March 6 and March 20. The four 
different dates will be referred to as Periods I, 11, 111, and IV, respectively. 
The cows were barn-fed for all periods except Period IV, when they were on 
pasture. Throughout the experimental period, all the animals received hay 
and a 17 per cent protein concentrate mixture. I n  addition, the animals i n  
the age groups 2 to 2.5 years and 4 to 7 years received corn silage. The 
calves, 4 to 6 months of age, received a supplement of milk during most of 
the first two periods and a supplement of calf manna during the remainder 
of the experiment. 

EXPERIMENTAL DATA 

The means for iron, copper, hemoglobin, and cell volume, clwified ac- 
cording to the ages of the animals, together with their standard errors, are 
presented in table 2. 
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TABLE 2 

Effect of age on the blood level of indicated characteristic 

* o = not significant (P > 0.05). 
s = significant (P 6 0.05). 

hs = highly significant (P & 0.01). 

Blood characteristics 

Serum iron, pg./100 
ml. ....................................... 

Serum copper, pg./100 
ml. ................................... 

Hemoglobin, gm./100 
ml .................................. 

Cell volume, % of 
total ............................... 

As indicated in the table, no evidence was obtained that serum iron 
changes with age. Copper and hemoglobin, however, changed significantly 

with age, the higher values being observed with advancing age. Although 

cell volume increased with advancing age, this effect was not statistically 

significant. On the other hand, there was a positive and significant corre- 

Iati6n ((r = + 0.9986) between hemoglobin and cell volume from age group to 
age group. It might be concluded, therefore, that perhaps both hemoglobin 

and cell volume increase with advancing age. 

The influence of breed on the blood levels of the characteristics studied 

is summarized in table 3. 
No evidence was obtained that  the blood characteristics differ among 

breeds. In this connection Tompsett (16), in his copper studies of various 

species, reports "the copper contents of sheep, ox, pig, horse, and guinea pig 

are of the same order as that  of human blood." McCay (11) and Brooks 

e t  a1 (4),  working with the four breeds used in this study, also found no 

difference in hemoglobin levels among breeds. 

The effect of period on the blood levels of the cha;acteristics is presented 

in table 4. 
TABLE 3 

Effect of breed on the! blood level of the indicated characteristic 

Age Standard Signifi- 

4_6 12-18 2-24 
error of cance of 
a mean age 

months months years s 1 8; eeect* 

Serum iron, pg./100 ml. 130.8 168.3 163.7 183.1 + 12.0 
Serum copper, pg./l00 ml. 93.6 92.5 99.1 115.6 + 6.2 
Hemoglobin, gm./lOO ml. 1 10.39 9.50 9.94 9.67 1 0.26 i Cell volume, % of total 32.14 29.78 34.45 30.85 i: 1.27 

* o =not significant (P > 0.05). 

o 

hs 

hs 

o 

171.2 

94.5 

9.08 

29.37 

162.4 

113.8 

10.64 

34.53 

212.0 
t 

t 6.2 

+ 0.26 

c 1.27 

155.0 

85.0 

9.72 

30.92 

157.3 

109.9 

10.06 

32.40 
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TABLE 4 
Effect of  period on the blood level of the indicated characteristics 

Period C) 

Blood characteristics 

. .  Serum iron, pg./100 ml. hs 
Serum copper, ~g./100 ml. 

Cell volume, % of total . .  ............. 

* o =not significant (P > 0.05). 
s = significant (P & 0.05). 

hs = bighly significant (P L 0.01). 

As illustrated by table 4, period had a pronounced effect on all measures 
except cell volume. Possibly, if cell volume had been measured in Period I, 
i t  also would have shown a significant period variation. This experiment 
was not designed to sort out and find the causes of this period variation. 
Presumably, however, such factors as nutritional status of the animal, season 
of the year, and post-absorptive state of the animal are contributing to period 
variations. For  example, Hemmeler (8) reports that in humans the serum 
iron is highest in the morning, averaging 127 pg. per 100 ml., and lowest in 
the evening, averaging 82 yg. per 100 ml. Hazleton (7) administered single 
doses of iron salts to rats and found the maximal level of serum iron to occur 
two to three hours after administration. Bennetts et al (3) made monthly 
analyses of blood copper of healthy cows from April through December and 
reported a low of 30 to 50 yg. in April and a high of 60 to 100 pg. per 100 ml. 
in September. 

I n  table 5 are presented the over-all means and their coefficients of varia- 
tion. It may be pointed out that the observations which make u p  the gen- 
eral or over-all means are subject to both the controlled variation or experi- 
mental error due to technique, age, breed, and period, as well as uncontrolled 

. variation. The coefficients of variation presented in table 5 are measures of 
total variation; they include unbiased estimates of both controlled and un- , 
controlled variation for dairy cows under the conditions of the experiment. 

The error due to technique, such as sampling, manipulation, reading, etc.. 

TABLE 5 1 

Grand means o f  the indicated blood daracteristics and their coeficients of variation 

Blood characteristic ( ~ r a n a  mean 1 Co$+&:f 

Serum iron, yg./100 ml. . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . .  Serum copper, yg./100 ml. 

....................... Hemoglobin, gm./100 ml. 
Cell volume, % of total ....................... 
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was less than 5 per cent for serum iron and copper and less than 2 per cent 
' 

for hemoglobin. 
No evidence was obtained that iron and copper are correlated in any 

way. On the other hand, hemoglobin and cell volume, in general, were cor- 
related positively. The only deviation from this observation was the nega- 
tive correlation which existed among periods (- 0.8812). This negative cor- 
relation was not significant, but suggested that the factors causing the blood 
picture to change from period to period affect cell volume and hemoglobin 
in opposite manners. 

SUNMARY 

1. The means for serum irdn, serum copper, hemoglobin, and cell volume 
in sixteen dairy animals were 100 yg. per 100 ml., 162 yg. per 100 ml., 9.9 
gm. per 100 ml., and 32 per cent of total volume, respectively. The errors 
of estimate are given. 

2. No evidence was obtained that serum iron changed with age. Serum 
copper and hemoglobin changed significantly with advancing age. The cop- 
per values ranged from about 90 yg. per 100 ml. in calves to 114 pg. in 4 to . 
7-year-old cows, and the hemoglobin increased from 9.08 to 10.64 gm. per 
100 ml. of blood in these age classes. 

3. There was no significant difference among breeds *th respect to any 
of the measurements. 

4. For serum iron, serum copper, and hemoglobin, there were pronounced 
variations from period to period. These variations were irregular with 
ranges as follows : serum iron, 130.3 to 183.9 yg. per 100 ml.; serum copper, 
87.3 to 116.3 pg. per 100 ml. ; and hemoglobin, 9.44 to 10.07 gm, per 100 ml. 

5. No evidence was obtained that serum iron and serum copper are corre- 
lated in any way. Hemoglobin and cell volume, in general, were correlated 

rC positively. 
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ABSTRACTS OF LITERATURE 

18. The Origin and Control of Thermoduric Organisms. Some Funda- 
mental Phases. DAVID LEVOWITZ, New Jersey Dairy Lab., New 
Brunswick, N. J. N. Y. State Assoc. Milk Sanit., Ann. Rpt., 19: 
219. 1945. 

Thermoduric bacteria are present in milk freshly drawn from normal, 
healthy cattle. Research has not established whether poor health of cows 
raises their numbers. The cow does not affect the thermoduric content of 
milk enough to affect municipal milk standards. Bedding, manure, and 
feed dusts are sources of thermoduric bacteria. The sediment test would 
begin to mean something if straining of milk on the farm were eliminated. 
Contamination of milking machines with thermoduric bacteria may become 
importailt when machines are not handled properly. 

Although thermoduric bacteria are not pathogens, they are associated 
with unclean equipment surfaces and should be held at  minimum numbers. 
It is difficult to sterilize filmcoated surfaces. High-temperature, short-time 
pasteurization cannot yield thermoduric counts as low as the holder method. 

A.C.D. 

19. Significance of Thermoduric and Thermophilic Bacteria in Milk 
and Their Control. F. W. FABIAN, Division of Public Health, 
Michigan State College, East Lansing, Mich: Jour. Milk Technol., 
9, 5 : 273-278. Sept.-Oct., 1946. 

Thermophilic bacteria are more ~esistant than thermoduric organisms. 
They are distributed widely in feeds, grain, soil, cow hairs, manure, and 
improperly cleaned utensils. These organisms may contaminate thb dairy 
plant from producers' milk and be propagated in the pasteurizing equip- 
ment, if it is not properly cleaned. These groups of organisms are not 
pathogenic. Tlieir presence in appreciable numbers in milk indicates 
unsanitary practices both on the farm and in the milk plant. H.H.W. 

20. Heat Resistant Bacteria from an Unclean Milking Machine Invade 
the Udder of the Cow. C. S. BRYAN, H. S. BRYAN, AND KARL 
MASON, Michigan Agricultural Experiment Station, East Lansing, 
Mich. Milk Plant Monthly, 35, 8 : 30-32. 1946. 

The properly pasteurized milk from a small dairy increased during a 
4-month period from its normal level of 15,000 to as high as 2,500,000 on 
some days. Despite careful plant cleaning and sanitizing, the high count 
continued. The sonrce of the high count of heat-resistant bacteria was 
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found to be the milk of one of the seven producers. An unclean milking 
machine contributed heat-resistant bacteria to the milk, both directly during 
the milking process and indirectly by inoculating the cows' udders with 
these bacteria. The cows were free of the heat-resistant bacteria in periods 
varying from 1 to 4 months after the milk equipment was properly cleaned 
and sanitized. During this same period, the standard plate count of the 
properly pasteurized milk of this dairy decreased to its previous level of 
10,000 to 25,000. . G.M.T. 

21. Thermal Death Range of Bacteria in Milk. A New Electric Sam- 
pling Device. F. W. GILCREAS AND J. E. O'BRIEN, New Pork State 
Dept. of Health, Albany, N. Y. N. Y. State Assoc. Milk Sanit., 
Ann. Rpt., 29: 237. 1945. 

Study of the destruction of pathogenic bacteria by temperatures higher 
than now employed in the dairy industry is needed. Recently the Trumbull 
Electric Co. of Plainville, Conn., constructed a mechanism, based upon ideas 
of C. W. Weber, which makes possible laboratory pasteurization with accu- 
rate one-second holding intervals. The equipment is electrically activated 
and adds culture and withdraws samples by syringes. Tests were made on 
one ordinary Escherichia coli culture and two heat-resistant strains from 
the U. S. Public Health. Service. I t  was concluded that the thermal death 
point for E .  coli is not constant, and "therefore only a thermal death range 
based on results of repeated tests with many cultures can be determined." 

A.C.D. 

22. The Survival of Staphylococci Food Poisoning Strain in the Gut 
and Excreta of the House Fly. SARAH MOOREHEAD AND HARRY 
WEISER, Dept. of Bacteriology, Ohio State University, Columbus, 
Ohio. Jour. Milk Techno]., 9; 5: 253-259. Sept.-Oct., 1946. 

A food-poisoning strain of staphylococcus, Staphylococcus aureus 611, 
suspended in a dilute sucrose solution, was fed to 900 "cultured" houseflies, 
Musca dornestica. The test organism was recovered from the digestive tract 
in some of the flies periodically through 8 days. 

Staphylococci not of a food-poisoning strain were isolated from the diges- 
tive tract of 10 of the 50 wild-caught flies examined. This indicates that 
staphylococci may be commonly carried by flies. 

Musca domestica may serve as a reservoir host for Staphylococcus aureus 
611, and under suitable conditions the fly may initiate or augment a food- 
poisoning outbreak by spreading staphylococci from infected handlers or 
dirty equipment to food and from contaminated supplies to good foodstuffs 
which are favorable for enterotoxin production. The organism may survive 
in the digestive tract of the housefly several days after contamination and be 
deposited on food even after the carrier source has been removed or after the 
fly has sought a new feeding location. H.H.W. 
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23. The Influence of Surface Active Cationic Germicides on the Bac- 
terial Population of Milk. ADRIEN S. DUBOIS AND DIANA D. 
DIBBLEE, Onyx Oil and Chemical Co., Jersey City, N. J. Jour. 
Milk Technol., 9,5  : 260-268. Sept.-Oct., 1946. 

Alkyldimethylbenzylammonium chloride did not influence the bacterial 
counts of raw or pasteurized milk a t  concentrations ranging from 1 : 500 to 
1 : 25,000. The higher concentrations had an inhibitory effect on the growth 
of Gram-positive acid-producing organisms but did not affect the Gram- 
negative bacteria: When this compound was used in lower concentrations, 
no such effect was noted. A chemical method for the estimation of surface- 
active cationic germicides in milk and a qualitative test for their detection 
in solutions are described. H.H.W. 

24. Experiments on the Packing and Storage of Butter. Part V. The 
Effect of the Temperature-Level of Storage on the Keeping 
Quality. C. R. BARNIGOAT, Dairy Res. Inst., Palmerston North, 
New Zealand. New Zeal. Jour. Sci. and Technol., 27A, 4: 343- 
348. Dec., 1945. 

At storage temperatures between 14" and 60" I?., the average rate of 
deterioration of well-made sweet cream butter, as measured by decrease in 
the score for flavor, was related directly to both time and temperature. The 
average rate of loss in score increased by about 0.15 point per %eek for each 
10" F. rise in temperature above 14" F. 

The slight advantage obtained by storage at  - 5' F. instead of 14" F. was 
not warranted by the extra cost. W.C.F. 

25. Some Experiments on the Use of Parchfoil and Pliofilm for the Wrap- 
ping of Butter in Pinus radiata Boxes. F .  H .  MGDOWALL, Daily 
Res. Inst., Palmerston North, New Zealand. New Zeal. Jour. Sci. 
and Technol., 27A, 4 : 303-308. Dec., 1945. 

A strong wood flavor developed within 10 days in butter wrapped in 
parchment and packed in boxes made of Pinus radicclta. Wrapping in parch- 
foil (aluminum foil between parchment sheets) prevented the development 
of primrose color on the surface and wood taint in the butter up to 2 years, 
except where the wrappers joined. Pliofilm wrapping prevented the color 
defect but permitted the absorption of the flavor within 6 months. The 
treatment of the box with pliowax did not prevent the taint. Tensilized 
pliofilm was not satisfactory. Little trouble with mold growth was encoun- 
tered, but under commercial conditions molds might appear under the 
pliofilm. W.C.F. 
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26. Measurement of the Gas Content of Concentrated Butter and Other 
Fat Products. G. L. HILLS AND J. CONOCEIE (Div. Indust. Chem.) . 
Austral. Council Sci. & Indus. Res. Jour., 18, 4 : 366-372. Nov., 
1945. 

A nloilification of the method of Ralin and Mohr is described. 
W.C.F. 

27. The Manufacture of Dry Butterfat and of "Butter Concentrated 
Hardened!' W. J. WILEY AND G. W. COOMBS (Dairy Research 
Section). Austral. Council Sci. & Indus. Res. Jour., 19, 1 : 140- 
146. Beb., 1946. 

Methods for large-scale production are described. W.C.F. 

28. Experiments on the Manufacture and Storage of Ghee. C. R. 
BARNICOAT, Dairy Res. Inst., Palmerston North, New Zealand. 
New Zeal. Jour. Sci. and Technol., 27h, 4: 309-319. Dec., 1945. 

Attempts to produce ghee from cow butterfat yielded a product resem- 
bling Indian ghee but not entirely characteristic. Dry New Zealand butter- 
fat  was found to be acceptable to the' Indian trade. These products when 
canned kept fairly well over 9 years of storage at 40' 1. W.C.B. 

CHEESE 

29. The Effect of Hydraulic Pressing on Cheese Texture. H. R,. WHITE- 
HEAD, Dairy Ites. Inst., Palmerston North, and L. J. JONES, Dairy 
Div., Dept. of Agr., Wellington, New Zealand. New Zeal. Jour. 
Sci. and Technol., 27A, 5 :  406410. Feb., 1946. 

When pressing cheddar cheese by hand-screw presses was compared with 
pressing by hydraulic presses, use of the latter almost eliminated "mechani- 
cal" openness in normal cheese of good quality but did not influence "slit" 
openness which may develop later. W.C.F. 

CHEMISTRY . 
30. Surface Chemistry in Chemical Cleaners. GEORGE J. LEHN, Turco 

Products, Inc. Milk Plant Monthly, 35, 7 : 50-53. 1946. 

1111ch time is spent in eliminating soil, such as film, scale, rust, and casein 
accumulations, from surfaces of dairy equipment. New knowledge of 
cleaners points more toward surface chemistry, which involves destroying 
the bond holding the soil to the surface. Wetting action brings cleaning 
solutions into close contact with oily, fatty, adhesive films, in order that soil 
may be dislodged more easily. Better wetting is made possible by the 
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control of surface and interfacial tensions. Cleaning a surface involves 
wetting, emulsifying, saponification, and solvent action. Carefully formu- 
lated cleaners are buffered so that their cleaning energy will be retained. 
Also, properly formulated cleaners condition and control the precipitation 
of minerals in hard water, thus assuring free and complete rinsing. Appli- 
cations of surface chemistry to cleaners should save enormous amounts of 
production time and costs in dairy sanitation. G.M.T. 

31. The New Non-Chlorine Disinfectants. D. H. JACOBSON. Ice Cream 
Field, 48, 4: 70. Oct., 1946. 

Quaternary compounds are compared with chlorine compounds as germi- 
cides. The following advantages of quaternary compounds in dairy plants 
are listed: (a) non-corrosive on common metals, (b) non-toxic, (c) stable 
under heat and over long periods of time in coramon dilutions, (d) non- 
irritating to the skin, (e) colorless and odorless in common dilutions, ( f )  
rapid wetting and penetrating action, (g) relatively non-selective towards 
various types of bacteria, (h) surfaces may be rendered bacteriostatic for 
some time after treatment, ( i)  not affected by hard water salts. 

The organization of the "National Sanitation Foundation" in 1945 in 
the School of Public Health at the University of Michigan is mentioned. 
This organization is supported by the industry, and expectations are that 
the information required for developing the use of the products in dairy 
plants will be supplied. Brief mention is made of some experimental results 
already published by other workers. W.C.C. 

32. The Use of Quaternary Ammonium Compounds in the Dairy In- 
dustry. C. A. LAWRENCE, Winthrop Chemical Co., Rensselaer, 
N. Y. N. Y. State Assoc. Milk Sanit., Ann. Rpt., 19: 177. 1945. 

The quaternary ammonium compounds are surface-active agents con- 
sisting of two parts, a hydrophilic group and a lipophilic group. Since the 
lipophilic group is charged positively, these compounds also are known as 
[cationic sterilizers. The wetting action, degree of detergency, and lowering 
of surface tension do not in themselves determine sterilizing action. The 
cationic sterilizers are effective for both Gram-positive and Gram-negative 
bacteria. These are most effective in alkaline solutions. 

The cationic sterilizers are non-corrosive, non-toxic, odorless and non- 
irritating to the skin. They have high phenol coefficients. High concen- 
trations of organic matter reduce their efficiencies. Soap and other anionic 
detergents also reduce their efficiency. These cationic compounds (alkyl- 
dimethylbenzylammonium chloride known as Zephirol, Zephiran, and Roccal 
was given as an example) have been found to be effective in sterilizing dairy 
equipment. A.C.D. 
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33. Higher Fatty Acid Derivatives of Proteins. W. G. GORDON, A. E. 
BROWN, AND R. W. JACKSON. Eastern.Regiona1 Res. Lab., U. 8. 
Dept. of Agr., Philadelphia 18, Pa. Indus. and Engin. Chem., 
Indus. Ed., 38, 12: 1239-1242. Dec., 1946. 

Casein and-other proteins were modifled by preparing a series of novel 
fatty-acid derivatives by the reaction of acid chlorides with the proteins dis- 
solved in aqueous alkali.. The procedure developed gave derivatives of 
casein which were acylated to the extent of approximately 20% by substitu- 
ent groups ranging from caprylyk to steoroyl. The physical and chemical 
properties of palmitoyl. casein are discussed. The acylated products show 
reduced affinity for water and altered solubilities. B.H.W. 

34. Plastic Properties of Higher Fatty Acid Derivatives of Proteins. 
W. G. GORDON, A. E. BROWN, C. M. MCGRORY, AND E. C. CALL, 
Eastern Regional Res. Lab., U. S. Dept. of Agr., Philadelphia 18, 
Pa. Indus. and Engin. Chem., Indus. Ed., 38, 12: 1243-1245. 
Dec., 1946. 

Data on the water absorption and tensile and flexural strengths of molded 
test specimens of the higher fatty-acid derivatives of casein arrd other pro- 
teins are compared with similar data for casein hardened with formaldehyde. 
The acylated casein molding powders flow well in small positive type molds, 
and the molded pieces do not require further treatment with formaldehyde 
to yield finished articles. The molded specimens were light to dark yellow 
and translucent, with many almost transparent. B.H.W. 

CONCENTRATED AND DRY MILK; BY-PRODUCTS 

35. Keeping Qualities of Whole Milk Powder and Oatgum Mixes. 
H. A. BENDIXEN, Division of Dairy Husbandry, Washington 
State College, Pullman, Wash. Ice Cream Field, 48,4: 68. Oct., 
1946. 

Comparisons of oatgum and sodium alginate as stabilizers for ice cream 
are reported. Whipping ability, flavor, and texture were similar when 
0.5% of the former and 0.22% of the latter were used. A gravimetric 
method of determining solubility of milk powder, developed at the Wash- 
ington Experimental Station, is mentioned. W.C.C. 

36. The Keeping Quality of Australian Milk Powders. C. C. THIEL 
AND E. G. PONT (Dairy Research Section). Austral. Council Sci. 
& Indus. Res., 18,4: 373-390. Nov., 1945. 

Gas packing did not improve materially the storage life of skim milk 
powders but greatly increased that of whole milk powders. Because of leak- 
age of cans, the results of gas packing on a commercial scale often were 
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nullified. The influence of different storage temperatures tried, 15, 30, and 
37O C., was not marked. No correlation was observed between bacterial 
counts and the initial or final quality of the powder. Working fresh butter- 
fat  into stored skim milk powder gave a product no better than the stored, 
gas-packed, whole milk powder. W.C.F. 

37. Studies on Compressed Whole Milk Powder. C. C. THIEL (Dairy 
Research Section). Austral. Council Sci. & Indus. Res., 18, 4 :  
391406. Nov., 1945. 

The compression of spray-dried whole milk powder to a density of 1.15 
to 1.2 reduced the interstitial oxygen as effectively as did the usual gas pack- 

, ing in cans, but neither cellophane nor waxed paper wrapping prevented 
the uptake of atmospheric oxygen or moisture. Blocks made of the milk 
powder containing 20% of cane sugar remained more friable and kept better 
than blocks made up of milk powder alone. Added vanillin improved the 
keeping quality of the milk pomder in blocks. W.C.F. 

38. Cultured Dairy Products, Production and Quality Control, Part I 
. . . . Buttemilk. 8. M. MANN, General Biochemicals, Inc., 
Chagrin Falls, Ohio. Milk Plant Monthly, 35, 8 : 26-29. 1946. 

A brief review of literature on the development of dairy cultures and 
on some of the salient facts pertaining to the development of a high-quality 
cultured buttermilk is given. The cardinal principles to observe in the 
handling of milk cultures are : 1. Use best-quality milk; 2. Work cleanly and 
carefully in clean, draft-free surroundi~gs; 3. Use clean utensils, preferably 
those which have been sterilized or rinsed in chlorine (20-30 p.p.rn.1 solu- 
tions; 4. Strictly observe sterilization, pasteurization, incubation, and cool- 
ing temperatures. 

The production of high-quality cultured buttermilk involves : (a) pas- 
teurizing milk at 185 to 190" F. for 30 minutes; (b) cooling and setting to 
70" F.; (c) adding 4 gal. of 20% cream to 100 gal. skim milk; (d) adding 
1 to 2% starter; (e) setting for 16 hours at  70" ; ( f )  salting at the rate of 
0.5 oz. per 10 gal., and adding highly colored butter granules if desired, 
after which the cultured milk is churned at  high speed 5 to 10 minutes; 
(g) drawing off the churned cultured buttermilk into a coil vat and cooling 
to below 40" F: G.M.T. 

DISEASES 

. 39. Mastitis Prevention. I. E. PARKIN, Pennsylvania State College, 
State College, Pa. N. Y. State Assoc. Milk Sanit., Ann. Rpt., 
19: 187. 1945. 

Mastitis can be eliminated almost entirely from our dairy herds, even 
though research at Pennsylvania State College has shown that mastitis-pro- 
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ducing bacteria are present in the udder of practically every cow. The 
problem is primarily one of best herd-management practices. 

Factors of major importance are good barns, well-bedded stalls of ample 
size, feeds of high vitamin A potency, prepartum milking of cows whose 
udders are inflamed, and the new managed-milking program. One of the 
greatest preventatives of mastitis is the use of managed-milking practices, 
which are described briefly. Several instances of marked improvement of 
mastitis by the managed-milking program were cited. A.C.D. 

HERD MANAGEMENT 

40. The Effect of the Level of Stimulus' Applied by the Pulsator on the 
Rate of Machine Milking. W. G. WHITTLESTON, Animal Res. 
Sta., Dept. of Agr., Ruakura, New Zealand. New Zeal. Jour. Sci. 
and Technol., 27A, 5 :  445-450. Feb., 1946. 

Under otherwise normal conditions of machine milking, the application 
of a greatly reduced pulsator stimulus had no effect on the milking rate. 
Once the milk flow starts with the pulsator operating, it will continue if the 
pulsator is stopped. Normal milk letdown is not obtained, however, if an 
attempt is made to milk without the pulsator when the teat-cups are applied. 

W.C.F. 

ICE CREAM 

41. How Golden State Cuts-Wraps Slices. GEO. D. AMERDINO, Mojon- 
nier Bros. Co. Ice Cream ii'ield, 48, 4: 76. Oct., 1946. 

The cut-wrap slice machine is claimed to give the best and most popular 
individual serving of ice cream. The machine will produce 5,000 slices per 
hour, which is equal to 200 gallons of ice cream if cut seven slices to the 
quart. With waxed paper costing $0.13 per lb., waxed liners for cartons 
will cost $0.241 per M. Using the cut-wrap slice machine, labor costs for 
slicing one gallon of ice cream would be about 2.5 cents. The cost of the 
individual slice of ice cream is lower than any other individual package so 
far  introduced. W.C.C. 

42. Manufacture of Dry Ice Cream Mix. S. T. COULTER, Dairy Division, 
Uiiiversity of Minnesota, St. Paul, Minn. Milk Plant Monthly, 
3:i,7 : 84-85. 1946. Also Ice Cream Field, 48,4 : 56. Oct., 1946. 

Dry ice cream mix developed during the war has some advantages over . 
liquid mix for ice cream manufacturers who buy mix. Transportation costs 
are lower, refrigeration unnecessary, and the mix is less perishable. Dry ice 
cream mix often is subject to oxidation during storage, the rate of oxidation 
depending upon such factors as freshness of dairy products used, degree of 
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preheating of the milk, the presence of metallic catalysts, and temperature of 
storage. The moisture level of the dry mix seems to be a persistent factor 
influencing staling. Keeping quality of the dry mix may be improved by 
reducing the moisture level as low as l%, and avoiding storage at  unduly 
high temperatures. Composition of dry ice cream mixes and steps in proc- 
essing the dry ice cream mix are given. G.M.T. 

43. Analysis of Stabilizers. C. D. DAHLE, ~ennsi lvania  State college, 
State College, Pa. Ice Cream Field, 48, 4 : 62. Oct., 1946. 

Gelatin, sodium alginate, locust bean (carob gum), Irish moss, sodium 
carboxymethyl Eellulose, oatgum, pectin, Karaya, and Psyllium seed husks 
(ground) as stabilizers in ice cream are discussed. Because of the shortage 
of certain,stabilizers during the war, several L'mixed" stabilizers were placed 
on the market. These often contain various sugars which aid in dispersing 
the stabilizing agent and also may contain one or more of the following: 
sodium bicarbonate, sodium citrate, whey powder, milk solids dextrines, and, 
possibly, emulsifying agents. Emulsifying agents such as glycerol mono- 
stearate, sodium mono-palmitate, and sorbitan monostearate are mentioned 
briefly as aids to the whipping ability of ice cream mixes. W.C.C. 

44. Flavors and Fruits from Brazil. H. A. CARDINELL, Horticultural 
Section, AND P. S. LUCAS, Dairy Section, Michigan State College. 
Ice Cream Field, 48, 4: 58. Oct., 1946. 

Results of experiments in which certain Brazilian fruits were tried as 
flavors in ice cream are given. The juice of the passion flower fruit, known 
in Brazil as "maracuja," has a sour taste somewhat similar to orange juice ; 
it mas better suited fgr ices or sherbets than for ice cream. Juice of the 
cashew plant gave a pleasing, nut-like flavor which blended well with ice 
cream containing nut meats. The authors stress the desirability of using 
certain of these foreign fruits in ice cream. W.C.C. 

45. Nuts for Your Winter Ice Cream. W. J. CAULFIELD AND C. A. 
IVERSON, Department of Dairy Industry, Iowa State College, 
Ames, Iowa. Ice Cream Field, 48, 4 : 84. Oct., 1946. 

The use of nuts in ice cream enhances the nutritive value of ice cream, 
since nuts are good sources of fat, protein, vitamins (A, B, and G) , and min- 
erals (calcium, phosphorus, iron, and copper). Selection of nuts with good 
.flavor, prevention of deterioration, and development of crispness as a result 
of proper roasting are important considerations, but the question of bac- 
terial contamination of ice cream through the use of nut meats deserves more 
consideration than it has received in the past. Small manufacturers can use 
prepared nuts to advantage, whereas the large manufacturers ordinarily find 
it advantageous to roast the nuts in their own plants. 
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Directions are given for preparing the following nuts for use in ice 
cream : almonds, cashews, hazel nuts, peanuts, pecans, pinions or pignolias, 
pistachios, black walnuts and English walnuts. Roasting procedures cannot 
be used according to time and temperature charts. Frequent examination 
during roasting is necessary to assure that the nuts will be light brown in 
color throughout as well as brittle and crisp when finished. The nuts should 
be bhopped after roasting and 6 to 8 lbs. of nuts and 1 oz. of salt mixed with 
1 Ib. of butter previously heated to 330" F. (160" C.). They may be used 
immediately or stored in a closed container in the hardening room. Use 3 
to 5 Ibs. of buttered nuts per 10 gal. of ice cream. W.C.C. 

46. Some New Facts on Ice Cream in Super-Markets. R. W. MUELLER, 
Associate Editor of Progressive Grocer. Ice Cream Field, 48, 4 :  ' 

32. Oct., 1946. (Reprinted from Progressive Grocer.) 

A recent survey of super-markets in the Los Angeles area shows that ice 
cream occupies only 0.88% of store display facilities but represents 2.02% 
of total store volume and brings 4.7% of total dollar margin. This same 
survey shows that the rest of the frozen food line occupies 1.96% of total dis- 
play space, represents 4.56% of total store volume and 7.14% of the total 
dollar margin. Ice cream represents 30% of the total frozen food depart- 
ment and equals 40% of the department's gross. 

Ice cream sales now are mostly in pints and quarts. With larger frozen 
food storage compartments in household refrigerators, food merchants an- 
ticipate the sale of larger packages, such as half-gallon and gallon sizes. 

W.C.C. 

47. What to Do About Ice Cream Cabinets. EDWARD L. KOEPENICK, 
Ex-Secretary, National Conference of Ice Cream Industries. Ice 
Cream Field, 48,4: 112. Oct., 1946. 

Certain unfair trade practices in connection with credits, repairs, adver- 
tising, etc., often used in the ice cream industry as a means. of distributing 
ice cream cabinets and controlling ice cream sales, are discussed. Mention is 
made of the California Agricultural Code which prohibits these unfair trade 
practices. The author advocates Federal legislation designed to abolish such 
evils. W.C.C. 

48. 'Layout of Market to Feature Ice Cream and Frozen Foods. BEMAN 
FAST, Store Planning and Market Fixture Division, Weber Show- 
case and Fixture Co., Inc., Los Angeles, Calif. Ice Cream Field, 
48, 4: 34. Oct., 1946. 

The recently modernized Hollywood Ranch Market is described and the 
subsequent increase in sales noted. Self-service, glass-topped cabinets which 
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replaced blinq storage cabinets have resulted in a 60% increase in ice cream 
sales and have doubled sales in some departments. W.C.C. 

49. Sale of Ice Cream by Weight. ANONYMOUS. Ice Cream Trade Jour., 
42, 8 : 32, 83. Aug., 1946. 

The International Association of Ice Cream Manufacturers is opposed 
to the sale of ice cream by weight. Reasons for this stand are : 
. (1) The most expensive ingredient in ice cream, namely butterfat, is the 

lightest in weight. 
(2) Although, proportionately, ice cream contains very much less air 

than does angel food cake, air in the proper quantities is just as important, 
and there is no more reason to sell ice cream by weight than there is to sell 
angel food cake by weight. 

(3) I n  the proposed Food and Drug Administration standard for ice 
cream, the product must be agitated during freezing to avoid formation of a 
solid brick similar to a block of ice. The air in ice cream gives an insulating 
effect and makes ice cream melt more easily in the mouth. 

(4) The most expensive ingredieqt of ice cream, butterfat, is lightest 
(7.76 lbs. per gal.), while its cheapest ingredient, invert sugar sirup, is 
heaviest (10 lbs. per gal.). 

(5) A high-grade rich ice cream which would weigh not more than 4.6 
lbs. or 4.7 lbs. per gal. may be made. A very cheap grade of ice cream, one 
poorer in almost all of the qualities that make a good ice cream, may be made 
to weigh 5.5 or 6.lbs. to the gallon. 

(6) Most of the almost 200 different flavors which have been recorded 
for ice cream would have a dserent  weight. 

(7) More ice cream is sold a t  the soda fountain, in restaurants as indi- 
vidual servings or in ice cream cones than is sold to be taken home. I t  is 
entirely impractical to make sales of this kind by weight, even if it seemed 
desirable to do so. W.H.M. 

50. Post War Milk Bottle. V. L. HALL, Glass Container Manufacturers 
Institute, New York, N. Y. Jour. Milk Technol., 9, 6: 336-338. 
Nov.-Dec., 1946. 

The square milk bottle gradually is being introduced into the dairy 
industry. In  the dairy plant, the washing and handling of the square bottle 
is just as satisfactory as for the round bottle. A case of round bottles occu- 
pies 47.5% greater area than the square bottles; a 6-ft. household refrig- 
erator will hold 12 square bottles in the area formerly occupied by 8 round 
bottles. Moreover, the square container permits the retail grocer to do a 
better job of packing groceries in bags and in shopping carts. H.H.W. 
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51. Strainer Pad Control of  ilk Quality. C. B. A. B R ~ N T ,  Johnson 
and Johnson Co., Chicago, Ill. N. Y. State Assoc. Milk Sanit., 
Ann. Rpt., 29: 199. 1945. 

Observations on sources of sediment were made during field demonstra- 
tions on farms all over the United States. A clean cow and a clean milk can 
are essential. Milk-can covers are often in dusty place when not in use. 
About 40% of all water on the farm contains considerable sediment. Half 
of the farmers do not put the cotton disk in the strainer correctly. Cotton 
pads commonly distort during use. Single gauze-faced disks should be 
placed in the strainer with the cotton side up. Strainers are often jammed 
and disks loosen. The strainer should be rinsed with water before a new 
disk is inserted. Milking machine teat cups frequently draw up bedding. 

New Pork State experiences have shown several things. Dairies use 
8-inch cotton disks when 5.5- or 6-inch disks mould do, and cost about half 
as much. Some 85% of the strainers were not good. A fluid milk plant was 
selected for demonstration. Each farmer demonstrated correctly how to put 
the 6-inch disk into the strainer. Good strainers were installed. Emphasis 
was placed upon sanitary methods rather than cleawhg milk. Excellent 
farm cooperation was obtained. Original strainers and used cotton disks 
were obtained for exhibition. After proper farm instruction had been given 
and correct equipment used, results showed definite improvement in sanitary 
procedures and milk quality. A.C.D. 

52. Laboratory Tests in the Control of Milk Supplies. EDITORIAL. An~er. 
Jour. Pub. Health, 3 6 , l l :  1309-1310. 1946. 

This editorial concerns the review article by Dr. A. H. Robertson in the 
same number of the American Journal of Public Health. In part, the edi- 
torial states : "Dr. Robertson's specific recommendations with regard to Plan 
B (the Connecticut State Department of Health milk program) deal with' 
legal and administrative problems which are of purely local interest to the 
State of Connecticut and involve no changes in laboratory procedure. With 
respect to Plan A (the U. S. Public Health Service Ordinance and Code), 
on the other hand, he makes three important recommendations with regard 
to testing technique : the routine testing of all samples of allegedly pasteur- 
ized milk by the use of the phosphatase test and the coliform test; the routine 
examination of all samples of pasteurized milk by the microscopic count; 
and use of the microscopic count for samples of raw milk from sources which 
fail to comply, especially when field inspectional methods fail to disclose the 
cause for high counts or short reduction times. 

This is not a matter to be settled by any one expert, as Dr. Robertson 
would admit; but he has marshalled eviaence which makes ai2 impressive 
case against sole reliance on the laboratory tests included in Plan A. There 
is a clear challenge here to the experts in this field-and particularly to the 
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experts of the U. S. Public Health Service+-to seek some common ground 
of agreement which can harmonize or combine the values of both Plan A and 
Plan B. We would urge that the procedure employed by water bacteriolo- 
gists in their field be applied in this related area. This procedure involves 
the setting up of cooperative studies in which workers in various laboratories 
employ several alternative standardized procedures and compare results, 
with regard to the significance of results obtained in the examination of a 
considerable series of actual field samples and the time involved in each pro- 
cedure. . . . Only by such a cooperative study, in which advocates of both 
Plan A and Plan B participate, can the solution be found of a difference 
of .opinion which may otherwise place serious obstacles in the way of an 
effective system of milk control. " M.W.Y. 

53. Laboratory Procedures in Sanitary Milk Control. A. H. ROBERTSON, 
Director of State Food Laboratory, Department of Agriculture and 
Markets, Albany, N. Y. Amer. Jour. Pub. Health, 36, 11: 1245- 
1259. 1946. 

The author prepared this special review at the request of the Editorial 
Board. He concludes "Under either the U. S. Public Health Service Ordi- 
nance and Code (Plan A) or under the Connecticut State Department of 
Health Program (Plan B), the fundamental objectives of maintaining the 
highest possible assurance of safety and continuous conformance to the 
standards for low count milk have not been as fully achieved as might be 
expected. 

"Plan A would be improved by: 
" 1. Requiring the routine testing of all samples of allegedly pasteurized 

milk using the phosphatase test and the coliform test. 
"2. Requiring a microscopic examination of all raw samples which fail 

to comply, especially when field inspectional methods fail to disclose the 
cause for high counts or short reduction times. 

' 

" 3. Requiring routinely a microscopic examination of all pasteurized 
samples to determine whether or not high-count samples escape detection by 
the plate method. 

"4. Permitting the use, where determinations have been checked peri- 
odically and found satisfactory, of routine plant reports on inspections and 
analyses of samples by licensed purchasing agencies in lieu of official inspec- 
tions and analyses. 

"Plan B would be improved by : 
"1. Securing proper legislation fixing, or allowing the Dairy and Food 

Commissioner to fix by official order, standards for bacterial density in terms 
of results by methods which are to'be used officially for the determination 
of compliance with the statute. 
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" 2. Providing for more frequent routine inspections and examinations 
of samples, with prompt repeat inspections and repeat examinations of sam- 
ples in cases of non-compliance until continuous conformance can be reason- 
ably assured. " M.W.Y. 

54. What the Dairy Industry Expects of the Sanitarian. C. C. HADL~Y,  

Indiana Dairy Products Assn., Inc. Milk Plant Monthly, 35, 8 :  
24-25, 56. 1946. 

A good milk sanitarian sliould be a teacher, diplomat, and administrator, 
thus exhibiting common sense, sound judgment, diplomacy and practica- 
bility, and radiating a pleasing personality through good health, energy, 
unquestioned integrity and enthusiasm for his work. A health sanitarian 
is expected to be an ambassador of good will for sanitation programs; to 
make proper contact with the manager's office prior to inspection; to use 
gentlemanly procedures in calling the management's attention to existing 
conditions; to be consistent month after month, not overlooking recommen- 
dations made on the previous visit; to use judgment on big versus little 
things ; to refrain from peddling information from plant to plant concerning 
conditions; to be loyal to his superior; and to be well-trained for his job. 
Attention is called to a report appearing in .the JOURNAL OF DAIRY SCIENCE, 
August, 1944, concerning courses which should aid in the training of a dairy 
sanitarian. G.M.T 

MISCELLANEOUS 

55. Dairy Waste Saving and Disposal. WILLIAM A. DEAN, JR., Bowman 
Dairy Co., Chicago; Chairman, Task Committee on Dairy Waste 
Disposal. Milk Indus. Found. Assoc. Bul., 39, 2 :  30-12. Dec., 
1946. 

The problem of waste is serious because litigation and punitive expense 
frequently result from overloading existing sewage disposal facilities. Sys- 
tems of undue size may be required because of excessive quantities of waste. 
Without change in equipnient, one plant reduced daily waste from a B.O.D. 
(biological oxygen demand) of 260.5 lbs. or a population equivalent of 1,580 
to a B.O.D. of 73.4 lbs. or a population equivalent of only 450. Many causes 
of waste are listed. The following recommendations are made : drip savers; 
pre-rinses; electronic level controls on tanks and troughs subject to over- 
flow; improved maintenance of pumps, fittings, valves, etc. ; elimination of 
foam in separation ; adequate storage tanks for whey, buttermilk, and skim 
milk; standby pumps where needed to handle these products if regular 
pumps fail; special entrainment separators and other controls on vacuum 
pans. Special emphasis is placed upon preventing dilution of wash waters 
and necessary wastes with condenser and clear waters. 



Every plant seemingly in need of additional waste treatment facilities 
should make sure that losses are reduced to a minimum. Use of continuous 
proportionate sampling device and determinations of turbidity and B.O.D. 
are recommended. E.F.G. 

56. The Effect of Dairy Factory Drainage Upon the Quality of Streams 
in Taranaki. P. 0. VEALE, Taranaki Service Laboratories, New 
Zealand. New Zeal. Jour. Sci. and Technol., 27B, 4: 282-301. 
Jan., 1946. 

With reasonable dilution available, the discharge of dairy plant wastes 
into a well-oxygenated stream had only a temporary effect upon the quality 
of the water. The greater the dilution, the shorter was the distance down- 
stream to where effects were no longer evident. W.C.F. 

57. The Oregon Program of Licensing Cheese-Makers, Butter-Makers 
and Pasteurizer Operators. C. H. WILSTER, Oregon State Col- 
lege, Corvallis, Oregon. Jour. Milk Technol., 9, 6: 317-321, 328. 
Nov.-Dec., 1946. 

The licensing of cheese-makers, butter-makers, and pasteurizer operators 
is'an important step in Oregon's dairy products quality-improvement pro- 
gram. The compulsory milk and cream grading law enacted in 1937 pro- 
vides for the grading of these products when received at  factories and 
creameries, licensing of persons who are doing the grading, and payment 
for the milk and cream in accordance with quality. Inferior quality of milk 
and cream must be denatured by adding red coloring matter and must be 
tagged, and returned to place of origin. In  1939, an amendment requiring 
the issuance of licenses upon passing of an examination for butter- and 
cheese-makers made the act much more effective. 

A new law, passed in 1945, governs the pasteurization of milk and milk 
products and licensing of pasteurizer operators. The ultimate goal of these 
standards is: To raise the general standard of proficiency of the Oregon 
butter-makers and cheese-makers, to manufacture the highest-quality cheese 
and butter of correct composition, to increase the demand for Oregon cheese 
and butter in out-of-state markets, and to increase the return to the Oregon 
dairy farmers. H.H.W. 

58. Insect Control in Dairy plant;. GEORGE E. COULD, Purdue Univer- 
sity. Milk Plant Monthly, 35, 7 : 38, 54-55. 1946. 

Control of dairy farm and dairy plant insects is essential to the manufac- 
ture of quality dairy products. Ipsect control is linked closely with plant 
sanitation and is actually a part of that program. Insects are attracted to 
dairy plants because of milk and milk products, although some insects are 
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attracted because of lights. The first and most important step in fly control 
is sanitation. Thorough daily cleaning of all equipment used is imperative. 
Daily burning and disposal of refuse is essential. Sixteen-mesh screening 
will check entry of flies, mosquitoes, gnats, and other small insects into the 
plant. The use of DDT should not be considered as the only necessary con- 
trol measure, but as supplementary to sanitation. Specific directions are 
given for applying DDT. Descriptions are given of the various roaches 
infesting dairy plants. Sodium fluoride alone, or diluted with 25% py- 
rethrum powder, is a standard roach powder. Sprays have never been 
entirely successful in roach control. Sanitation is an important part of 
roach control. G.M.T. 
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TELL US MORE 
Teacher! 

Maybe you're like a lot of food technologists 
and salt buyers who have gone along thinking 
all salt is the same. Actually, of course, various 
brands and grades and grains of salt differ in 
many respects. 

bility is highly important. Otherwise, salt is 
lost in the whey, producing flat, under-salted 
cheese. On the other hand, in salting butter, 
salt must dissolve with lightning speed. If the 
butterfat is on the soft side-lacking in body- 
at certain seasons, butter salt must dissolve so 
quickly that over-working is avoided. Other- 
wise, the butter may lose its desirable physical 
properties and become mottled or marbled- 
and may lose its moisture, become leaky. Yet, 
if the salt is not properly dissolved, the butter 
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nite solubility standards for Diamond Crystal 
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i 
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If salt solubility enters into your processing, 
write to our Technical Director. He will gladly 
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To aqsist in the product,ion of quality 
milk at  no cost to you, Pcnnsalt offers 
a selection of informative films, record- 
ings, literature and other educational 
material. Hundreds of dairy plants, 
producer organizations, health de- 
part,ments and technicians have sue- 
eessfully used this material to help 
dairymen understand the methods 
used, and to help field men discuss the 
subject with producers. 
In language anyone can understand, 
i t  details the fundamentals of quality 
milk production, makes clear to the 
farmer that sanitary milk production 
is inexpensive and fits readily into his 
regular routine. 

You can depend on the authenticity 
and accuracy of this material, for it has 
been carefully prepared by the makers 
of B-I< Powder and General Manual 
I<leanser- two famous 
products tha t  form the 
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made for its purpose. Uniformity is assured by 
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DRY' sub-zero, high-vacuum, drying process 
"fixes" and holds the cultures in a dormant state 
until needed. Added to  milk, they are energized 
into teeming activity. 
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Save Time- Save Money - Avoid Trouble 

1 To make mother culture merely add 
contents of one vial of GBI 'FRIGI- 
DRY' CULTURE to % quart prepared 
milk and incubate. 

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

To make Commercial quantity of cul- 
3* tured dairy products, add proper pro- 

portions of Starter to  vat and ripen. 

Step up your sales by producing uniform, top- 
quality products the easy 'FRIGIDRY' way. Your 
customers get the "buying habit" when they 
know they will get the same fine quality in your 
product day after day. 
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Bactericides I 
are 

L different 
Here's proof! 

Send for this free bulletin. I t  shows why 
Diversol . . . with its 10 "action" features 
. . . is different from ordinary bactericides. 
A quick acting, crystal sodium hypochlorite, 
Diversol helps control bacteria, mold and 
yeast . . . guards against spoilage . . . helps 
protect taste and flavor. Softens hard water 
. . . leaves no film or scale. Send for your 
copy of this interesting bulletin, today. The 
Diversey Corporation, 53 W. Jackson Blvd., 
Chicago 4, 111. 
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CULTURE MEDIA 
for Examination of Milk 

Bacto-Tryptone Glucose Extract Agar 
is recommended for use in determining the total bacterial plate count 
of milk in accordance with the procedures of "Standard Methods for 
the Examination of Dairy Products" of the American Public Health 
Association. 

Upon plates of medium prepared from Bacto-Tryptone Glucose 
Extract Agar colonies of the bacteria occurring in milk are larger 
and more representative than those on media previously used for milk 
coUnt8. 

Bacto-Proteose Tryptone Agar 
is recommended for use in determining the bacterial plate count of 
Certified Milk. The formula for this medium corresponds with that 
suggested in "Methods and Standards of Certified Milk" of the 
American Association of Medical Milk Commissions. 

Bacto-Violet Red Bile Agar 
is widely used for direct plate counts of coliform bacteria. Upon 
plates of this medium accurate counts of these organisms are readily 
obtained. 

Bacto-Brilliant Green Bile 2 % and 
Bacto-Formate Ricinoleate Broth 
are very useful liquid media for detection of coliform bacteria in milk. 
Use of these media is approved in "Standard Methods." 
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