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Introduction 

Milk which has been coagulated by mixing 2.0 cc of ethyl alcohol 
of 68-70 volume per cent into an equal volume of milk in test tube 
is generally treated in factory practice as heat-unstable milk. The 
alcohol test which is very convenient for judging the quality of milk 
especially for its acidity and heat stability, was originated by EUGLING 
(13) who observed that the milk casein was coagulated by the addi­
tion of an equal volume of 95 % ethyl alcohol. Following EUGLING, 
FLEISCHMANN and MARTINY (15) perfected the present day method 
of this alcohol test. 

This method for detecting the freshness and abnormality of milk 
is so simple and practical that it has been applied in almost every 
dairy in dealing with raw milk. This method is also practiced in 
almost all condensed milk factories and other dairies in Japan. The 
milk which shows a positive reaction to the alcohol test is usually 
graded as the second class and is used for butter making, not for 
condensed milk. 

There are some investigations about the alcohol test already 
reported as to the reliability of the test for the detection of the heat 
stability and acidity of milk. Some of the important studies along 
this line may be reviewed. ' 

SELIGMANN (77) and MORRES (56) observed that the acidity of 
fresh milk does not run parallel with the alcohol stability, TILLMANS 
and OBERMEIER (90) obtained also the same experimental result. 
According to the study of RAUDNITZ (62) the susceptibility of milk 
is influenced by the pH value, and mainly depends upon the phos­
phorus content in it. 

lt is a well known fact that the colostrum, the strippings at the 
end of lactation, or milk secreted from the mastitis udder and from 
other diseased cows, each reacts positively to the alcohol test. Such 
results have already been reported by many investigators such as 
HENKEL (30) AUZINGER (3) RULLMANN and TROMMSDORF (68) and 
RUHM (67), 

WEIMER (94) reported that milk secreted by a cow fed with 
mouldy ensilage showed positive reaction to the alcohol test. 

The writer found that some times even a good fresh milk shows 
the positive reaction to the alcohol test, and as the results it is classed 
the second grade milk. 
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Another question is whether there is any relation between the 
fat content in milk and its susceptibility to coagulation by alcohol. 

The author proposes to study whether or not the ash constituents 
in blood have any relation though it may be indirect, upon the alcohol 
susceptibility of milk, as it is clear that the blood takes part in the 
milk production. 

The most important problem which the author has undertaken 
to report in this paper is the determination of the water soluble in­
organic substances and undialyzed insoluble inorganic matters, 
especially CI, Ca, Mg and P in milk, and the determination of the 
conditions under which these inorganic matters in milk take part in 
its alcohol susceptibility. Furthermore the author tried and succeeded 
in partially controlling the alcohol susceptibility of milk by mixing 
some water soluble salt prepared according to theoretical calculations. 

As it has been known that the iso-electric point of milk casein 
has a very important meaning physiologically especially. in respect 
to milk coagulation, the author studied the influence of the iso-electric 
point of milk upon the alcohol coagulation of milk. 

The author hopes that this report may be of a help in promotion 
and enlightening of the question, on the alcohol coagUlation of milk. 
This report contains most significant contributions on the feeding 
and management of dairy cows in respect to the alcohol coagUlation 
of milk as mentioned above. 

The authors wishes to express his sincere gratitude and hearty 
thanks to Dr. K. IGUCHI, Dr. A. MIYAWAKI and Dr. M. SATO, Profes­
sors of zootechny and also to Mr. K. OGURO, a former professor of 
medical chemistry of the Hokkaido Imperial University for their 
valuable suggestions and kind advices in his work. The author is 
also indebted to the employees in the First and Second Farms of the 
Hokkaido Imperial University who gave help during the carrying 
out of these investigations at the farms. 

I. Influence of the Breeds of Cow upon the Alcohol 
Susceptibility of Milk 

1. EXPERIMENTAL METHODS 

The author determined the alcohol susceptibility of fresh milk 
from cows of various breeds, namely Holstein, Ayrshire, and Guern-
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sey by mixing neutral alcohol of various percentages into the same 
volume of milk samples. 

The milk samples were placed in 100 cc. glass bottles soon after 
milking, and cooled in coid water, especially in the summer season. 

The percentages of alcohol used in the test vary generally from 
68 to 70% by volume in practice, but in this experiment the author 
used the following percentages: 66, 70, 74, 78, 82, 86, 90 and 94 0/0. 

The determination of the alcohol susceptibility of milk was car­
ried out in the test tube keeping the temperature at 15°C., by mixing 
1.0 cc. each of the different percentages of alcohol into the same 
volume of each sample one to two hours after milking. The degrees 
of susceptibility are differentiated into following four classes: -, 
± , + , and + + for the sake of easily noting the comparative degree 
of coagulation. 

For the sake of convenience in the calculation of the experimental 
results the author converted the degrees of alcohol susceptibility of 
milk to one strength of alcohol to another as follows: 

TABLE 1 

Comparative degree of milk coagulation with 
converted alcohol percentages 

Alcohol coagulation obtained Alcohol coagulation obtained 
from the experiment from the conversion 

Alcohol % Degree of Alcohol % Degree of 
coagulation coagulation 

66 ++ 65 + 
66 + 66 + 
66 ± 67 + 
70 ++ 69 + 
70 + 70 + 
70 ± 71 + 
74 ++ 73 + 
74 + 74 + 
74 ± 75 + 
78 ++ 77 + 
78 + 78 + 
78 ± 79 + 
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TABLE 1 (Continued) 

A'cohol coagulation obtained Alcohol coagulation obtained 
from the experiment from the conversion 

Alcohol % Degree of Alcohol % Degree of 
coagulation coagulation 

82 ++ 81 + 
82 + 82 + 
82 ± 83 + 
86 ++ 85 + 
86 + 86 + 
86 ± 87 + 
90 ++ 89 + 
90 + 90 + 
90 ± 91 + 
94 ++ 93 + 
94 + 94 + 
94 ± 95 + 

The degree of the alcohol coagulation of milk which is obtained 
by the conversion practically agrees with the experimental results as 
shown in the following table. 

No. of milk sample 1 2 3 4 

Percentages of 70- 74- 78- 73-

alcohol and 71± 75± 79± 74± 
degree of milk 

coagulation in 73+ 77+ 81+ 75+ 

the same sample 74++ 78++ 82++ -77++ 

2. COWS USED IN THE EXPERIMENT 

Breeds of cows used in this experiment are Holstein, Ayrshire, 
and Guernsey. The Ayrshires belong to the First Farm, the Hol­
steins and the Guernseys to the Second Farm of the Hokkaido Im­
perial University. Particulars about these cows are given as follows. 

.. 
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TABLE 2 

Particulars as to the Holstein cows 
I 

Cow No. Date of parturition Experimental period 

239 21/X 1930 19/IV - 9/VII 1931 

274 10/X " 19/IV - 9/VII " 
237 6/IV .. 19/IV - 9/VII 

" 
243 10/Il 1931 19/IV -19/XII 

" 
283 l2/III " 19/IV - 8/VI 

" 
284 3/X 1930 19/IV -26/X .. 
252 18/XI " 19/IV -19/IX .. 
270 20/XI " 19/IV -II/VIII 

" 
277 28/XII " 19/IV -10/IX 

" 
254 10jl 1931 19/IV - 8/VI 

" 
255 15/XI 1930 19/1V - 9/X " 
230 20/XII " II/VI -26/X " 
279 17/IV 1931 II/VI -26/X 

" 
250 27/V " II/Vl -19/XII 

" 
294 l/V ., Il/Vl -19/XII 

" 
260 29JVI " 6JVII -19/XII 

" 
244 5/VI " 30/VII -19/XII 

" 
298 24/VIII " 2/X -19/XII 

" 
300 15/VII " 14/VIIl-19/XII 

" 
292 18/VII " 14/VIII-19/XII " 
301 20/VII " 14/VIIl-19/XII 

" 
287 l/VIII " 14/VIII-19/XII " 
302 19/X " 2/XI -19/XII ;, 

293 ll/VII " 14/XI -19/XII 
" 

297 7/VII 
" 17/XI -19/XII 

" 
239 24/VIII 

" 2!XI -19/XII 
" 

254 6/Xl " 7/XII -19/XII " 

TABLE 3 

Particulars as to the Ayrshire cows 

Cow No. Date of parturition Experimental period 

94 25/IX 1930 7/1 -27/VII 1931 
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TABLE 3 (Continued) 

Cow No. Date of parturition Experimental period 

97 15/XI 1930 7/1 -30/VII 1931 

115 9/VI 7/1 - 5/IV " 
114 . 19/XI 

" 7/1 -19VI " 
86 14/VII " 7/1 - 6/III " 

128 IO/V " 7/1 -30/VII 
142 19/1 1931 7/lII -15/VIII " 
110 22/XII 1930 15/IV -I8/XII 
91 ll/VIII " lo/IV -19/VI 

111 22/III 1931 15/IV "':16/X " 
144 22/III 27/VII-18/XII " 
127 21/lII 15/IV -18/XII " 
115 10/VI 20/XI -I8/XII " 
128 I3/X " 

21jXI -I8/XII 

TABLE 4 

Particulars as to the Guernsey cows 

Cow No. Date of parturition Experimen tal period 

205 23/1 1931 19/IV-ll/VIII 1931 
222 30/XII 1930 19/IV -20/XII " 
217 20/IX 19/IV -ll/VII 
220 9(IX 

" 
19/IV -20jXIl 

" 
223 20/VIII " 19/IV -14/VIl 
223 7/IX 1931 2/X -20jXII 

" 
225 28/VI 1930 19/IV- 7/IX " 
214 14/IV 19/1 V -20/XlI " 
226 15/VII 1931 13/X -20/XII 

" 
227 18/VII 14/IX-20/XII 

. 217 23/IX " 19/X -20/XII 

3. EXPERIMENTAL RESULTS 

There were 28 Holstein cows, 14 Ayrshires and 11 Guernseys 
among the 53 heads of cows which were used in this experiment. 
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The experimental period for the Holstein cows was 19/IV-
19/XII 1931, the alcohol test of milk was made every other day, and 
the total number of samples tested amounted to 1,195. The experi­
mental period for the Ayrshire cows was 7/I-18/XII 1931, the 
alcohol test was made every day or every other day and the total 
number of samples tested amounted to 927. The alcohol susceptibility 
of milk secreted from the Guernsey cow was determined for the 
period 19/IV-20/XII 1931 every other day, and total tested samples 
came to 582. Therefore the number of tested samples of all breeds 
totalled 2,704. 

The experimental results of the alcohol susceptibility of milk 
which have been secured in this experiment are as follows: 

TABLE 5 

Alcohol percentages and the degree of coagulation by 
alcohol of Holstein fresh milk 

Cow No. 239 274 237 

Ale. % and degree Ale. % and degree A Ie. % and degree 
of milk coagulation of milk coagUlation of milk coagulation 

Date 

I Converted 
Experi- Converted Experi- Experi- Converted mented' mented mented 

19/IV 78++ 77+ 82+ 82+ 86+ 86+ 
21 78+ 78+ 82+ 82+ 82± 83+ 
23 78+ 78+ 82+ 82+ 82++ 81+ 
28 78± 79+ 82+ 82+ 82++ 81+ 
30 78± 79+ 82+ 82+ 82++ 81+ 

2jV 78± 79+ 82+ 82+ 82++ 81+ 
4 78+ 78+ 82± 83+ 82+ 82+ 
6 78+ 78+ 78± 79+ 82+ 82+ 
8 . 78± 79+ 78± 79+ 82± 83+ 

11 74± 75+ 78± 79+ 82± 83+ 
13 78++ 77+ 78± 79+ 82± 83+ 
15 78++ 77+ 74+ 74+ 86++ 85+ 
17 74+ 74+ 74+ 74+ 86+ 86+ 

19 78+ 78+ 78++ 77+ 86++ 85+ 
21 78+ 78+ 74± 75+ 32+ 82+ 

25 78± 79+ 82++ 81+ 78++ 77+ 
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TABLE 5 (Continued) 

Cow No. 243 283 284 

Ale. % and degree Ale. % and degree Ale. % and degree 
of milk coagulation of milk coagulation of milk coagUlation 

Date 
Experi- Converted Experi- Converted Experi- Converted 
mented mented mented 

13/V 82+ 82+ ·74++ 73+ 82+ 82+ 

15 78± 79+ 70+ 70+ 86+ 86+ 

17 82+ 82+ 74+ 74+ 86± 87+ 

19 82++ 81+ 74± 75+ 86++ 85+ 

21 78++ 77+ 70++ 69+ 86++ 85+ 

25 78± 'i9+ 70+ 70+ 86+ 86+ 

27 78++ 77+ 70± 71+ 86+ 86+ 

29 82++ 81+ 70+ 70+ 86+ 86+ 

l/VI 82++ 81+ 70± 71+ 86+ 86+ 

78+ 78+ 70± 71+ 86+ 86+ 

5 78± 79+ 74+ 74+ 82± 83+ 

8 78+ 78+ 70+ 70+ 82± 83+ 

11 78+ 78+ 82+ 82+ 

13 78+ 78+ 82± 83+ 

15 78± 79+ 82+ 82+ 

17 78+ 78+ 82± 83+ 

19 78+ 78+ 82+ 82+ 

22 78+ 78+ 86++ 85+ 

24 78++ 77+ 82± 83+ 

26 78++ 77+ 82± 83+ 

29 78+ 78+ 82+ 82+ 

l/Vn 78++ 77+ 82++ 81+ 

3 74± 75+ 78± 79+ 

6 78++ 77+ 82+ 82+ 

9 78+ 78+ 82+ 82+ 

11 78+ 78+ 86++ 85+ 

14 78+ 78+ 86++ 85+ 

17 78+ 78+ 78++ 77+ 

20 82++ 81+ 82+ 82+ 

22 82++ 81+ 82± 83+ 

24 78++ 77+ 82± 83+ 

28 78+ 78+ 82± 83+ 



STUDIES ON THE ALCOHOL COAGULATION OF FRESH COW MILK 115 

TABLE 5 ( Continued) 

Cow No. 243 244 284 

Ale. % and degree Ale. % and degree Ale. % and degree 
of milk coagulation of milk coagulation of milk coagulation 

Date 
Experi- Converted Experi- Converted Experi- Converted men ted mented mented 

30/VII 78± 79+ 74± 75+ 82± 83+ 
5jVIII 78++ 77+ 78± 79+ 78± 79+ 
7 78+ 78+ 78+ 78+ 82+ 82+ 

11 74+ 74+ 74± 75+ 82-j- 82+ 

252 270 277 

19/IV 82+ 82+ 82++ 81+ 74± 75+ 
21 82± 83+ 82+ 82+ 78++ 77+ 
23 86++ 85+ 82+ 82+ 78++ 77+ 
28 82± 83+ 82++ 81+ 78++ 77+ 
30 82± 83+ 78± 79+ 78++ 77+ 
2/V 82± 83+ 78± 79+ 78++ 77+ 
4 82+ 82+ 82++ 81+ 78++ 77+ 
6 82+ 82+ 78± 79+ 74± 75+ 
8 82± 83+ 78± 79+ 78++ 77+ 

11 82+ 82+ 78+ 78+ 78++ 77+ 
13 82+ 82+ 78+ '18+ 74± 75+ 
15 82+ 82+ 78+ 78+ 74+ 74+ 
17 82++ 81+ 78± 79+ 74+ 74+ 
19 82+ 82+ 78+ 78+ 74+ 74+ 
21 78± 79+ 78+ 78+ 78++ 77+ 
25 86++ 85+ 78± 79+ 78++ 77+ 
27 82± 83+ 78++ 77+ 78++ 77+ 
29 82± 83+ 78++ 77+ 74± 75+ 
I/VI 82+ 82+ 78± 79+ 74++ 73+ 
3 82+ 82+ 78± 79+ 74+ 74+ 
5 78± 79+ 74± 75+ 70± 71+ 
8 74++ 73+ 78++ 77+ 70± 71+ 

11 78± 79+ 74± 75+ 70± 71+ 
13 82+ 82+ 70± 71+ 74+ 74+ 
15 82+ 82+ 74± 75+ 74++ 73+ 
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TABLE 5 (Continued) 

Cow No. 252 270 277 

Ale. % and degree Ale. % and degree Ale. % and degree 
of milk coagulation of milk coagulation of milk coagulation 

Date 
Experi- Converted Experi- Converted Experi- Converted mented mented mented 

17/VI 82++ 81+ 78++ 77+ 70± 71+ 
19 82+ 82+ 78± 79+ 74+ 74+ 
22 82++ 81+ 78± 79+ 74++ 73+ 
24 78+ 78+ 82+ 82+ 70± 71+ 
26 82++ 81+ 78+ 78+ 70+ 70+ 
29 78+ 78+ 74± 75+ 74+ 74+ 

I/VII 78+ 78+ 70++ 69+ 74++ 73+ 
3 78++ 77+ 78++ 77+ 78++ 77+ 
6 78± 79+ 78+ 78+ 74± 75+ 
9 82++ 81+ 78++ 77+ 74± 75+ 

11 82+ 82+ 78+ 78+ 74± 75+ 
14 82+ 82+ 78+ 78+ 78++ 77+ 
17 78+ 78+ 74± 75+ 74± 75+ 
20 82+ 82+ 78++ 77+ 74++ 73+ 
22 82+ 82+ 74± 75+ 74± 75+ 
24 82++ 81+ 74++ 73+ 74++ 73+ 
28 78+ 78+ 70± 71+ 74++ 73+ 
30 78± 79+ 70++ 69+ 74+ 74+ 

5/VIII 78+ 78+ 66± 67+ 74++ 73+ 
7 78+ 78+ 70+ 70+ 70± 71+ 

11 78+ 78+ 70+ 70+ 70± 71+ 

254 255 279 

19/IV 74± 75+ 82++ 81+ 
21 74± 75+ 86++ 85+ 
23. 74+ 74+ 82± 83+ 
28 74± 75+ 82+ 82+ 
30 74+ 74+ 82± 83+ 

2/V 74± 75+ 82± 83+ 
4 74+ 74+. 82± 83+ 
6 74+ 74+ 70± 71+ 
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TABLE 5 (Continued) 

Cow No. 254 255 279 

Ale. % and degree Ale. % and degree A Ie. % and degree 
of milk coagulation of milk coagulation of milk coagulation 

Date 
Experi- Converted Experi- ConvErted Experi- Converted mented men ted mented 

-
8/V 74+ 74+ 70± 71+ 

11 74+ 74+ 78± 79+ 
13 74++ 73+ 82+ 82+ 
15 74++ 73+ 78+ 78+ 
17 74+ 74+ 78± 79+ 
19 70± 71+ 82++ 81+ 
21 74+ 74+ 78± 79+ 
25 74++ 73+ 82+ 82+ 
27 70+ 70+ 82+ 82+ 
29 70+ 70+ 82+ 82+ 

I/VI 70++ 69+ 82++ 81+ 
3 70± 71+ 78++ 77+ 
5 74++ 73+ 78+ 78+ 
8 74++ 73+ 78++ 77+ 

230 

11 78+ 78+ 78+ 78+ 70++ 69+ 
13 ,82++ 81+ 82++ 81+ 70+ 70+ 
15 78++ 77+ 78+ 78+ 70+ 70+ 
17 78± ' 79+ 82+ 82+ 70++ 69+ 
19 78++ 77+ 82++ 81+ 70+ 70+ 
22 ,82++ 81+ 86++ ' 85+ 70+ 70+ 
24 82++ ' 81+ 86++ 85+ 70++ 69+ 
26 78± 79+ 82+ 82+ 70++ 69+ 
29 78++ 77+ 82± 83+ 70++ 69+ 
l/Vn 78+ 78+ 82+ 82+ 70± 71+ 
3 78± 79+ 86++ 85+ 70± 71+ 
6 78+ 78+ 86++ 85+ 74++ 73+ 
9 82++ 81+ 86+ 86+ 74+ 74+ 

11 82++ 81+ 86++ 85+ 74++ 73+ 
14 78+ 78+ 86+ 86+ 74+ 74+ 
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TABLE 5 (Continued) 

Cow No. 250 294 260 

Ale. % and degree Ale. % and degree Ale. % and degree 
of milk coagulation of milk coagulation of milk coagulation 

Date 
Experi- Converted Experi- Converted Experi- Converted mented mented men ted 

30/VII 86+ 86+ 70± 71+ 74+ 74+ 
5/VIII 90++ 89+ 74+ 74+ 78± 79+ 
7 90+ 90+ 78++ 77+ 82+ 82+ 

11 90+ 90+ 74++ 73+ 82± 83+ 
14 90+ 90+ 74+ 74+ 86++ 85+ 
18 90+ 90+ 78++ 77+ 86+ 86+ 
21 90± 91+ 74+ 74+ 90++ 89+ 
24 94++ 93+ 74++ .73+ 82± 83+ 
28 94+ 94+ 74++ 73+ 82++ 81+ 
I/IX 86± 87+ 70± 71+ 82+ 82+ 
4 86± 87+ 70± 71+ 82++ 81+ 
7 90+ 90+ 74+ 74+ 78+ 78+ 

10 90++ 89+ 74+ 74+ 82+ 82+ 
12 94++ 93+ 70± 71+ 78+ 78+ 
14 90+ 90+ 74++ 73+ 78+ 78+ 
17 86+ 86+ 70+ 70+ 78++ 77+ 
19 90+ 90+ 70± 71+ 82++ 81+ 
25 90± 91+ 74++ 73+ 82± 83+ 
28 94++ 93+ 74+ 74+ 82+ 82+ 
30 90+ 90+ 70± 71+ 78++ 77+ 

2/X 90± 91+ 70+ 70+ 82+ 82+ 

5 90++ 89+ 70+ 70+ 78+ 78+ 

8 90+ 90+ 70+ 70+ 78+ 78+ 

10 90+ 90+ 70+ 70+ 82+ 82+ 

13 90+ 90+ 74++ 73+ 78+ 78+ 

16 86++ 85+ 74++ 73+ 82++ 81+ 

19 86± 87+ 74++ 73+ 78+ 78+ 

22 90++ 89+ 70± 71+ 82++ 81+ 

26 90± 91+ 70± 71+ 78± 79+ 

230 279 243 

14/VIII 74+ 
I 

74+ 74++ [ 73+ 74+ 
\ 

74+ 
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TABLE 5 ( Continued) 

Cow No. 230 279 243 

Ale. % and degree 
of milk coagulation 

Ale. % and degree 
of milk coagulation 

Ale. % and degree 
of milk coagulation 

Date 
Experi- Converted Experi- Converted Experi- Converted mented mented mented 

l8/VIII 78++ 77+ 70+ 70+ 74++ 73+ 
21 78± 79+ 70± 71+ 74++ 73+ 
24 82++ 81+ 70± 71+ 74++ 73+ 
23 82++ 81+ 70+ 70+ 78+ 78+ 
l/IX 74+ 74+ 70± .71+ 78++ 77+ 
4 78++ 77+ 70± 71+ 74± 75+ 
7 - - - - 74+ 74+ 

10 78+ ·78+ 74+ 74+ 74+ 74+ 
12 74+ 74+ 74++ 73+ 78++ 77+ 
14 ·74++ 73+ 70± 71+ 74+ 74+ 
17 74+ 74+ 70+ 70+ 78++ 77+ 
19 78+ 78+ 70+ 70+ 74± 75+ 
25 74± 75+ 70± 71+ 74± 75+ 
28 74+ 74+ ·74+ 74+ 78++ 77+ 
30 74++ 73+ 70± 71+ 74± 75+ 

2/X 74+ 74+ 70± 71+ 74± 75+ 
5 74± 75+ 74+ : 74+ 78+ 78+ 
8 74+ 74+ 70± 71+ 74± 75+ 

10 74± 75+ .70± 71+ 74± 75+ 
13 .74++ 73+ 74++ 73+ , 
16 ·70± 71+ 70+ 70+ 
19 74± 75+ 74+ 74+ 
22 74++ 73+ .70+ 70+ 
26 74++ 73+ 70± 71+ 

250 294 260 

29 9H 91+ 70± 71+ 78++ 77+ 
31 90+ 90+ 74++ 73+ 78+ 78+ 
2/XI 90+ 90+ 70± 71+ 82++ 81+ 
5 90+ 90+ 70± 71+ 82++ 81+ 
7 86± 87+ 70+ 70+ 82+ 82+ 
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TABLE 5 (C on.tin.ued) 

Cow No. 250 294 260 

Ale. % and degree Ale. % and degree Ale. % and degree 
of milk coagulation of milk coagulation of milk coagulation 

Date 
Exped- Converted Experi- Converted Experi- Converted 
men ted mented mented 

9/XI 86± 87+ 70+ 70+ 82+ 82+ 

12 86± 87+ 70+ 70+ 82+ 82+ 

14 90++ 89+ 70± 71+ 82++ 81+ 

17 90+ 90+ 74++ 73+ 82+ 82+ 

20 90+ 90+ 74+ 74+ 82± 83+ 

23 86± 87+ 74+ 74+ 82± 83+ 

26 86± 87+ 74+ 74+ 82+ 82+ 

28 86± 87+ 74+ 74+ 82++ 81+ 

l/XII 90± 91+ 74++ 73+ 82++ 81+ 

4 90++ 89+ 70± 71+ 82++ 81+ 

7 90± 91+ 74+ 74+ 82± 83+ 

9 90± 91+ 74+ 74+ 82+ 82+ . 
11 90++ 89+ 74+ 74+ 78± 79+ 

14 90± !l1+ 74+ 74+ 82++ 81+ 

17 90± 91+ '74+ 74+ 82+ 82+ 

19 90++ 89+ 74± 75+ 82++ 81+ 

244 284 252 

14/VIlI 74++ 73+ 78± 79+ 78± 79+ 
18 74+ 74+ 82+ 82+ 82+ 82+ 
21 74++ 73+ 82++ 81+ 82+ 82+ 
24 74± 75+ 82+ 82+ 86++ 85+ 

28 74± 75+ 86++ ·85+ 86++ 85+ 

l/IX 74+ 74+ 86+ ·86+ 82 +- 82+ 
4 74+ 74+ 78± 79+ 86+ 86+ 

7 74+ 74+ 78+ 78+ 86+ 86+ 

10 74+ 74+ 78+ 78+ 86+ 86+ 

12 78++ 77+ 78+ 78+ 86+ 86+ 

14 78++ 77+ 74+ 74+ 90++ 89+ 

17 74± 75+ 74± 75+ 86+ 86+ 

19 78++ 77+ 78++ 77+ 86+ 86+ 
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TABLE 5 (Continued) 

Cow No. 239 293 254 

Ale. % and degree 
of milk coagulation 

A Ie. % and degree 
of milk coagulation 

Ale. % and degree 
of milk coagulation 

Date 
Experi- Converted Experi- Converted Experi- Converted mented men ted mented 

12/XI 82± 83+ 
14 82+ 82+ 82± 83+ 
17 82+ 82+ 82± 83+ 74+ 74+ 
20 82++ 81+ 86++ 85+ 74± 75+ 
23 78± 79+ 82± 83+ 74± 75+ 
26 82++ 81+ 86++ 85+ 74± 75+ 
28 82+ 82+ 82+ 82+ 74+ 74+ 
l/XII 82++ 81+ 82+ 82+ 70± 71+ 
4 78± 79+ 78± 79+ 74+ 74+ 
7 78± 79+ 82+ 82+ 70± 71+ 
9 82++ 81+ 82± 83+ 70± 71+ 

11 78± 79+ 82+ 82+ 74++ 73+ 
14 78+ 78+ 82+ 82+ 74+ 74+ 
17 78++ 77+ 78± 79+ 74++ 73+ 
19 78± 79+ 78± 79+ 74++ 73+ 

300 292 301 

14/VIII 74++ 73+ 78+ 78+ 82+ 82+ 
18 82+ 82+ 86++ 85+ 82+ 82+ 
21 82+ 82+ 86++ 85+ 82++ 81+ 
24 78± 79+ 78+ 78+ 78± 79+ 
28 74± 75+ 82± 83+ 78± 79+ 
l/IX 78+ 78+ 78± 79+ 74± 75+ 
4 82++ 81+ 82+ 82+ 82+ 82+ 
7 78+ 78+ 78+ 78+ 78+ 78+ 

10 82+ 82+ 82++ 81+ 82+ 82+ 
12 82+ 82+ 74± 75+ 82+ 82+ 
14 78+ 78+ 78+ 78+ 78+ 78+ 
17 74+ 74+ 74± 75+ 78++ 77+ 
19 78+ 78+ 78± 79+ 82++ 81+ 
25 82++ 81+ 78+ 78+ 82++ 81+ 
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TABLE 5 (Continued) 

Cow No. 300 292 301 

Ale. % and degree Alc. % and degree Alc. % and degree 
of milk coagulation of milk coagulation of milk coagulation 

Date 
Experi- Converted Experi- Converted Experi- Converted mented mented mented 

28/IX 78+ 78+ 82++ 81+ 82+ 82+ 
30 78+ 78+ 78+ 78+ 82++ 81+ 

2/X 78++ 77+ 82+ 82+ 78++ 77+ 
5 78++ 77+ 78± 79+ 78+ 78+ 
8 78+ 78+ 82± 83+ 82++ 81+ 

10 82++ 81+ 78+ 78+ 82++ 81+ 
13 78± 79+ 82+ 82+ 82± 83+ 
16 82++ 81+ 78+ 78+ 82+ 82+ 
19 82+ 82+ 82+ 82+ 82++ 81+ 
22 82+ 82+ 82++ 81+ 78+ 78+ 

26 82++ 81+ 82+ 82+ 82+ 82+ 

29 82+ 82+ 82+ 82+ 78± 79+ 
31 82++ 81+ 82+ 82+ 78± 79+ 

2/XI 78± 79+ 78± 79+ 78± 79+ 
5 78± 79+ 82+ 82+ 78+ 78+ 

7 78± 79+ 82+ 82+ 78+ 78+ 

9 82++ 81+ 82++ 81+ 82+ 82+ 

12 78± 79+ 82+ 82+ 82+ 82+ 

14 82+ 82+ 82+ 82+ 82+ 82+ 
17 82± 83+ 86++ 85+ 86++ 85+ 

20 86++ 85+ 86++ 85+ 82+ 82+ 

23 86++ 85+ 82± 83+ 82± 83+ 

26 86++ 85+ 86++ 85+ 82± 83+ 

28 86+ 86+ 86++ 85+ 82+ 82+ 

I/XI! 86+ 86+ 86+ 86+ 82++ 81+ 

4 86+ 86+ 86+' 86+ 82++ 81+ 

7 86+ 86+ 86± 87+ 82± 83+ 

9 86+ 86+ 86+ 86+ 82± 83+ 

11 86+ 86+ 82++ 81+ 82++ 81+ 

14 86++ 85+ 82± 83+ 82++ 81+ 

17 86± 87+ 82++ 81+ 78+ 78+ 

19 86± 87+ 82+ 82+ 82+ 82+ 
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TABLE 5 (Continued) 

Cow No. 287 243 297 

Ale. % and degree Ale. % and degree Ale. % and degree 
of milk coagulation of milk coagulation of milk coagulation 

Date 
Experi- Converted Experi- Converted Experi- Converted mented mented mented 

14/VIII 78++ 77+ 
18 74± 75+ 
21 74± 75+ 
24 74± 75+ 
28 78+ 78+ 

l/IX 78+ 78+ 
4 78++ 77+ 
7 74± 75+ 

10 78+ 78+ 
12 74± 75+ 
14 78+ 78+ 
17 74± 75+ 
19 82++ 81+ 
25 78± 79+ 
28 74± 75+ 
30 74± 75+ 
2/X 78+ 78+ 
5 78++ 77+ 
8 78+ 78+ 

10 82++ 81+ 
13 82++ 81+ 74± 75+ 
16 82++ 81+ 713++ 77+ 
19 32++ 81+ 78++ 77+ 
22 82++ 81+ 78+ 78+ 
26 82± 83+ 78± 79+ 
29 78± 79+ 82+ 82+ 
31 78± 79+ 78± 79+ 
2/XI 82± 83+ 78± 79+ 
5 82++ 81+ 78+ 78+ 
7 82+ 82+ 78+ 78+ 
9 82+ 82+ 78± 79+ 

12 82+ 82+ 78+ 78+ 
14 82± 83+ 78++ 77+ 
17 82+ 82+ 78+ 78+ 74+ 74+ 
20 82± 83+ 78± 79+ 78± 79+ 
23 82+ 82+ 78++ 77+ 78± 79+ 
26 82± 83+ 78+ 78+ 78+ 78+ 
28 82± 83+ 78± 79+ 78+ 78+ 
l/XII 82± 83+ 82++ 81+ 78++ 77+ 
4 82± 83+ 78++ 77+ 74± 75+ 
7 86++ 85+ 82++ 81+ 74++ 73+ 
9 86++ 85+ 82+ 82+ 78++ 77+ 

11 82++ 81+ 82++ 81+ 78+ 78+ 
14 82++ 81+ 78+ 78+ 74± 75+ 
17 78± 79+ 78± 79+ 78+ 78+ 
19 78± 79+ 82++ 81+ 74± 75+ 
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Cow No. 

Date 

7/1 
8 

9 

10 

12 

13 

14 

15 

16 
17 
19 

20 

21 

22 

23 

24 

26 

27 

28 

29 
30 

31 

2/II 
3 
4 

5 

6 

7 

9 

10 

TABLE 6 

Alcohol percentages and the degree of coagulation 
by alcohol of Ayrshire fresh milk 

94 97 114 

Ale. % and degree Ale. % and degree Ale. % and degree 
of milk coagulation of milk coagulation of milk coagulation 

Experi- Converted Experi- Converted Experi- Converted mented mented m€nted 

86++ 85+ 90++ 89+ 86+ 86+ 

82+ 82+ 86± 87+ 86± 87+ 
82± 83+ 86± 87+ 86+ 86+ 

82+ 82+ 90++ 89+ 86+ 86+ 

82+ 82+ 90++ 89+ 86+ 86+ 
82+ 82+ 86± 87+ 90++ 89+ 
82+ 82+ 86± 87+ £0++ 89+ 
82± 83+ 86+ 86+ 86± 87+ 
82± 83+ 86+ 86+ 86:±: 87+ 
82± 83+ 86± 87+ 86± 87+ 
82+ 82+ 90++ 89"';- 86++ 85+ 

82+ 82+ 90++ 89+ 86± 87+ 

82+ 82+ 86± 87+ 86+ 86+ 
82+ 82+ 86± 87+ 86+ 86+ 

82+ 82+ 90++ 89+ 86++ 85+ 

82+ 82+ 86± 87+ 86++ 85+ 
82+ 82+ 86± 87+ 86++ 85+ 

82+ 82+ 86± 87+ 86++ B5+ 
82++ 81+ 86± 87+ 86-+ + 85+ 
82± 83+ 86± 87+ 86± 87+ 
82+ 82+ 86± 87+ 86++ 85+ 
82+ 82+ 86± 87+ 86+ 86+ 
82+ 82+ 86± 87+ 86± 87+ 
82+ 82+ 86+ 86+ 86± 87+ 

82++ 81+ 86++ 85+ 86+ 86+ 

82++ 81+ 86++ 85+ 86+ 86+ 

82+ 82+ 86+ 86+ 86+ 86+ 

82+ 82+ 86+ 86+ 86++ 85+ 

82+ 82+ 86++ 85+ 86++ 85+ 

78+ 78+ 86++ 85+ 88+ 86+ 

, 
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TABLE 6 (Continued) 

Cow No. 94 97 114 

Ale. % and degree 
of milk coagulation 

Ale. % and degree 
of milk coagulation 

Ale. % and degree 
of milk coagulation 

Date 
Experi- Converted Experi- Converted Experi- Converted mented mented mented 

12/II 78++ 77+ 86+ 86+ 86++ 85+ 
13 78+ 78+ 86± 87+ 86± 87+ 
14 78± 79+ 86+ 86+ 86++ 85+ 
16 82++ 81+ 86+ 86+ 86++ 85+ 
17 82++ 81+ 86+ 86+ 82+ 82+ 
18 82+ 82+ 86++ 85+ 82± 83+ 
19 82+ 82+ 82± 83+ 86++ 85+ 
23 82+ 82+ 86± 87+ 82± 83+ 
24 82++ 81+ 86+ 86+ 86++ 85+ 
25 82+ 82+ 86± 87+ 82+ 82+ 
26 82++ 81+ 86± 87+ 86++ 85+ 
27 82++ 81+ 86± 87+ 86++ 85+ 
28 78± 79+ 86± 87+ 82± 83+ 
2/III 82++ 81+ 86+ 86+ 82+ 82+ 
3 82++ 81+ 86± 87+ 78± 79+ 
4 82++ 81+ 86+ 86+ 78± 79+ 
5 78± 79+ 86± 87+ 78+ 78+ 

115 86 128 

7/1 78++ 77+ 86+ 86+ 86+ 86+ 

8, 74± 75+ 90++ 89+ 86± 87+ 
9 74+ 74+ 86± 87+ 86+ 86+ 

10 78++ 77+ 86++ 85+ 86± 87+ 
12 74+ 74+ 86++ 85+ 86++ 85+ 
13 78++ 77+ 86+ 86+ 82+ 82+ 
14 78+ 78+ 86++ 85+ 82+ 82+ 
15 74++ 73+ 86± 87+ 82± 83+ 
16 74+ 74+ 86+ 86+ 82± 83+ 
17 74+ 74+ 86++ 85+ 82± 83+ 
19 74++ 73+ 86± 87+ 82++ 81+ 
20 78+ 78+ 86± 87+ 82± 83+ 
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TABLE 6 (Continued) 

Cow No. 115 86 128 

Ale. % and degree Ale. % and degree Ale. % and degree 
of milk coagulation of milk coagulation of milk coagulation 

Date 
Experi- Converted Experi- Converted Experi- Converted 
mented mented mented 

21/1 78± 79+ 78+ 78+ 86++ 85+ 

22 78+ 78+ 78+ 78+ 86++ 85+ 

23 78++ 77+ 78++ 77+ 86+ 86+ 

24 78++ 77+ 74+ 74+ 86++ 85+ 

26 78++ 77+ 74+ 74+ 82± 83+ 

27 78++ 77+ 78++ 77+ 86+ 86+ 

28 74± 75+ 78++ 77+ 82± 83+ 

29 78++ 77+ 78± 79+ 86+ 86+ 

30 78++ 77+ 78++ 77+ 86++ 85+ 

31 78++ 77+ 78++ 77+ 86+ 86+ 

2/II 78+ 78+ 78++ 77+ 90++ 89+ 

3 78± 79+ 78++ 77+ 90++ 89+ 

4 78+ 78+ 74± 75+ 90++ 89+ 

5 74++ 73+ 74± 75+ 90++ 89+ 

6 74+ 74+ 74± 75+ 86± 87+ 

7 74++ 73+ 78+ 78+ 90++ 89+ 

9 74+ 74+ 78+ 78+ 86± 87+ 

10 74+ 74+ 74+ 74+ 86± 87+ 

12 74+ 74+ 74+ 74+ 86+ 86+ 

13 74++ 73+ 74± 75+ 86+ 86+ 

14 74+ 74+ 78+ 78+ 86+ 86+ 

16 78++ 77+ 78++ 77+ 86++ 85+ 

17 74+ 74+ 78± 79+ 86± 87+ 

18 74+ 74+ 78+ 78+ 90++ 89+ 

19 74+ 74+ 78± 79+ 90++ 89+ 

23 78++ 77+ 82++ 81+ 86++ 85+ 

24 78++ 77+ 82++ 81+ 86++ 85+ 

25 74+ 74+ 78± 79+ 86++ 85+ 

26 74++ 73+ 82++ 81+ 82± 83+ 

27 78++ 77+ 82++ 81+ 86++ 85+ 

28 74± 75+ 82++ 81+ . 82++ 81+ 

2/III 74++ 73+ 78+ 78+ 82++ 81+ 
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TABLE 6 (Continued) 

Cow No. 115 86 128 

Alc. % and degree Alc. % and degree Alc. % and degree 
of milk coagulation of milk coagulation of milk coagulation 

Date 
Experj- Converted Experi- Converted Experi- Converted men ted mented mented 

3/III 74++ 73+ 78+ 78+ 82+ 82+ 
4 74++ 73+ 78+ 78+ 82+ 82+ 
5 74+ 74+ 78+ 78+ 82+ 82+ 
6 74++ 73+ 78+ 78+ 82± 83+ 

94 97 114 

6/III 82++ 81+ 86± 87+ 82++ 81+ 
7 82+ 82+ 86+ 86+ 82± 83+ 
9 82± 83+ 86+ 86+ 86++ 85+ 

10 82+ 82+ 82± 83+ 86++ 85+ 
11 82± 83+ 82± 83+ 86± 87+ 
12 82+ 82+ 86+ 86+ 86++ 85+ 
13 82++ 81+ 86++ 85+ 86+ 86+ 
14 82++ 81+ 86++ 85+ 86++ 85+ 
16 82++ 81+ 86++ 85+ 82± 83+ 
17 82++ 81+ 86+ 86+ 82+ 32+ 
18 82++ 81+ 86++ 85+ 82± 83+ 
19 82++ 81+ 86++ 85+ 82++ 81+ 
20 82++ 81+ 86++ 85+ 86+ 86+ 
22 82++ 81+ 86++ 85+ 86++ 85+ 
23 82++ 81+ 86++ 85+ 86++ 85+ 
24 82+ 82+ 86+ 86+ 86++ 85+ 
25 82± 83+ 86++ 85+ 86+ 86+ 
26 82± 83+ 86+ 86+ 86++ 85+ 
27 82+ 82+ 86+ 86+ 86+ 86+ 
28 82++ 81+ 86++ 85+ 86++ 85+ 
30 82± 83+ 86+ 86+ 86+ 86+ 
I/IV 82± 83+ 86± 87+ 86++ 85+ 
3 82± 83+ 86+ 86+ 86++ 85+ 
5 82+ 82+ 86+ 86+ &6++ 85+ 

20 82++ 81+ 86+ 86+ 82+ 82+ 
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TABLE 6 (Continued) 

Cow No. 94 97 114 

Ale. % and degree Ale. % and degree Ale. % and degree 
of milk coagulation of milk coagulation of milk coagulation 

Date 
Experi- Converted Experi- Converted Experi- Converted mented mented mented 

22/IV 78± 79+ 82+ 82+ 86++ 85+ 
24 82++ 81+ 82+ 82+ 86± 87+ 
28 82++ 81+ 82± 83+ 86++ 85+ . 
30 82++ 81+ 86++ 85+ 82± 83+ 
2/V 78+ 78+ 82± 83+ 82+ 82+ 
4 78+ 78+ 82+ 82+ 82± 83+ 
6 74± 75+ 78++ 77+ 82± 83+ 
8 74++ 73+ 78+ 78+ 82++ 81+ 

11 74+ 74+ 78± 79+ 78+ 78+ 
13 74++ 73+ 78++ 77+ 82+ 82+ 
15 74± 75+ 82++ 81+ 82+ 82+ 
18 74+ 74+ 82+ 82+ 82+ 82+ 
20 74+ 74+ 82± 83+ 86++ 85+ 
25 78+ 78+ 82+ 82+ 82± 83+ 
27 78+ 78+ 82± 83+ 82+ 82+ 
29 78++ 77+ 82± 83+ 78± 79+ 

11 VI 74± 75+ 82+ 82+ 82+ 82+ 
3 74± 75+ 82++ 81+ 78± 79+ 
5 74± 75+ 82+ 82+ 82+ 82+ 
9 74± 75+ 82+ 82+ 82++ 81+ 

11 78++ 77+ 78++ 77+ 78± 79+ 
13 78± 79+ 82+ 82+ 82+ 82+ 
15 78± 79+ 78± 79+ 82++ 81+ 
17 74++ 73+ 82+ 82+ 82++ 81+ 
19 74± 75+ 82+ 82+ 78± 79+ 

115 128 142 

7/lII 74± 75+ 82++ 81+ 
9 74++ 73+ 82± 83+ 86++ 85+ 

10 74++ 73+ 82+ 82+ 82± 83+ 
11 74+ 74+ 82± 83+ 86++ 85+ 
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TABLE 6 (Continued) 

Cow No. 115 128 142 

Ale. % and degree Ale. % and degree Ale. % and degree 
of milk coagulation of milk coagulation of milk coagulation 

Date 
Experi- Converted Experi- Converted Experi- Converted mented mented mented 

20/V 78+ 78+ 86++ 85+ 
25 82± 83+ 86++ 85+ 
27 78± 79+ 86++ 85+ 
29 78± 79+ 78± 79+ 
I/VI 82+ ,82+ 82± 83+ 
3 82+ 82+ 78± 79+ 
5 82+ 82+ 82+ 82+ 
9 82++ 81+ 82+ 8H 

11 82+ 82+ 82± 83+ 
13 82± 83+ 82+ 82+ 
15 82++ 81+ 82++ 81+ 
17 74± 75+ 78± 79+ 
19 74± 75+ 78± 79+ .. 

-

110 111 91 

15/IV 82+ 82+ 82++ 81+ 78+ 78+ 
18 82++ 81+ 82++ 81+ 78+ 78+ 
20 82++ 81+ 82++ 81+ 78+ 78+ 
22 78± 79+ 78++ 77+ 78++ 77+ 
24 78± 79+ 78± 79+ 74± 75+ 

28 78± 79+ 78++ 79+ 78++ 77+ 
30 82++ 81+ 82++ 81+ 74± 75+ 

2/V 78+ 78+ 82++ 81+ 78++ 77+ 

4 78+ 78+ 82++ 81+ 74± 75+ 

6 78++ 77+ 78± 79+ 74± 75+ 

8 78± 79+ 82++ 81+ 70± 71+ 

11 82++ 81+ 82++ 81+ 70± 71+ 
13 82++ 81+ 82± 83+ 70± 71+ 

15 82++ 81+ 82± 83+ 74++ 73+ 

18 78± 79+ 82± 83+ 74++ 73+ 

20 82++ 81+ 86++ 85+ 74++ 73+ 
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TABLE 6 (Continued) 

Cow No. 110 111 91 

Ale. % and degree Ale. % and degree Ale. % and degree 
of milk coagulation of milk coagulation of milk coagulation 

Date 
Experi- Converted Experi- Converted Experi- Converted mented men ted mented 

25 82+ 82+ 86++ 85+ 74++ 73+ . 

27 78+ 78+ 86++ 85+ 74++ 73+ 

29 82++ 81+ 82+ 82+ 74+ 74+ 

IjVI 78± 79+ 82± 83+ 74± 75+ 

3 78± 79+ 78± 79+ 74± 75+ 

5 82++ 81+ 82+ 82+ 78++ 77+ 
9 78± 79+ 82++ 81+ 78++ 77+ 

11 82++ 81+ 82± 83+ 78+ 78+ 

13 78+ 78+ 82± 83+ ·78++ 77+ 
15 82++ 81+ 86++ 85+ 78++ 77+ 
17 78++ 77+ 82++ 81+ 74++ 73+ 
19 78+ 78+ 78± 79+ 74+ 74+ 
22 78+ 78+ 74± 75+ 
24 78++ 77+ 78± 79+ 

30 78± 79+ 82+ 82+ 

3/VII 82++ 81+ 78± 79+ 

6 78++ 77+ 82+ 82+ 
9 82++ 81+ 82+ 82+ 

13 82+ 82+ 82± 83+ 
15 82++ 81+ 78++ 77+ 
18 78+ 78+ 82++ 81+ 

22 78++ 77+ 82++ 81+ 

24 74+ 74+ 82++ 81+ 
27 78++ 77+ 82+ 82+ 
30 74++ 73+ 78± 79+ 

7/VIlI 74+ 74+ 78+ 78+ 

11 74± 75+ 74++ 73+ 
15 70± 71+ 74± 75+ 
19 70++ 69+ 74+ 74+ 
29 74+ 74+ 78+ 78+ 

I/IX 74+ 74+ 78± 79+ 
4 70± 71+ 78± 79+ 
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TABLE 6 (Continued) 

Cow No. 127 97 128 

Alc. % and degree Alc. % and degree Alc. % and degree 
of milk coagulation of milk coagulation of milk coagulation 

Date 
Experi- Converted Experi- Converted Experi- Converted mented mented mented 

17/VI 90+ 90+ 
19 90± 91+ 
22 90± 91+ 82± 83+ 78++ 77+ 
24 90± 91+ 82± 83+ 78+ 78+ 
30 90+ 90+ 82++ 81+ 78+ 78+ 
3/VII 90++ 89+ 82+ 82+ 74+ 74+ 
6 94++ 93+ 82± 83+ 78++ 77+ 
9 94++ 93+ 86++ 85+ 82+ 82+ 

13 94++ 93+ ·82++ 81+ 82± 83+ 
15 94+ 94+ 82+ 82+ 82± 83+ 
18 90± 91+ 82++ 81+ 78+ 78+ 
22 90± 91+ 78± 79+ 78+ 78+ 
24 90+ 90+ 78± 79+ 78+ 78+ 
27 94++ 93+ 82++ 81+ 74± 75+ 
30 90± 91+ 82++ 81+ 74± 85+ 

94 142 128 

22/VI 74± 75+ 78++ 77+ 
24 74+ 74+ 78± 79+ 
30 74++ 73+ 82++ 81+ 
3/VII 74++ 73+ 78++ 77+ 
6 74++ 73+ 78+ 78+ 
9 ·78+ 78+ 82+ 82+ 

13 78± 79+ 82± 83+ 
15 78+ 78+ 82± 83+ 
18 74+ 74+ 82++ 81+ 
22 74+ 74+ 78++ 77+ 
24 74± 75+ 74± 75+ 
27 74+ 74+ 78+ 78+ 
30 78++ 77+ 
7/VIII 78++ 77+ 
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TABLE 6 (Continued) 

Cow No. 111 142 128 

Ale. % and degree Ale. % and degree Ale. % and degree 
of milk coagulation of milk coagulation of milk coagulation 

Date 
Experi- Converted Experi- Converted Experi- Converted mented mented men ted 

111 VIII 74++ 73+ 

15 74++ 73+ 

16/IX 82++ 81+ 

18 82++ 81+ 

25 82++ 81+ 

28 82++ 81+ 

l/X 78± 79+ 

5 74± 75+ 

10 78± 79+ 

12 68++ 77+ 

14 78+ 78+ 115 

16 74± 75+ 

20 74± 75+ 

22 74+ 74+ 

26 74± 75+ 

29 74± 75+ 

2/XI 74± 75+ 

5 78++ 77+ 

9 74± 75+ 

12 74++ 73+ 

17 74++ 73+ 

19 74+ 74+ 

21 78+ 78+ 78+ 78+ 

24 78++ 77+ 82± 83+ 

27 78± 79+ 82+ 82+ 

3/XII 78++ 77+ 78± 79+ 

7 78+ 78+ 32++ 81+ 

9 78+ 78+ 78± 79+ 

11 78+ 78+ 82++ 81+ 
14 78++ 77+ 78± 79+ 

18 74± 75+ 78++ 77+ 
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Cow No. 

Date 

21/XI 
24 

27 

3/XII 
7 

9 

11 
14 
18 

Cow No. 

Date 

19/IV 
21 

23 

28 

30 

2/V 

4 
6 

8 

TABLE 6 (Continued) 

127 144 110 

Alc. % and degree Ale. % and degree Alc. % and degree 
of milk coagulation of milk coagulation of milk coagulation 

Experi- Converted Experi- Converted Experi- Converted mented mented mented 

86± 87+ 86++ 85+ 74± 75+ 

90++ 89+ 82+ 82+ 74+ 74+ 

86± 87+ 82+ 82+ 74± 75+ 

86± 87+ 82++ 81+ 74± 75+ 

86± 87+ 78± 79+ 74± 75+ 

86+ 86+ 78+ 78+ 74± 75+ 

86± 87+ 78+ 78+ 74± 75+ 

86± 87+ 78± 79+ 74± 75+ 

90++ 89+ 78+ 78+ 78++ 77+ 

TABLE 7 

Alcohol percentages and the degree of coagulation 
by alcohol of Guernsey fresh milk 

225 205 
I 

222 

Ale. % and degree Ale. % and degree Ale. % and degree 
of milk coagplation of milk coagulation of milk coagulation 

Experi- Converted Experi- Converted Experi- Converted men ted mented mented 

86++ 85+ 82± 83+ 90+ 90+ 
86++ 85+ 82+ 82+ 86± 87+ 
82+ 82+ 82± 83+ 90++ 89+ 
86++ 85+ 74+ 74+ 90++ 89+ 
82± 83+ 74+ 74+ 90++ 89+ 
82± 83+ 74++ 73+ 86± 87+ 
82± 83+ 78++ 77+ 90++ 89+ 
78± 79+ 74+ 74+ 90+ 90+ 
82+ 82+ 74± 75+ 86± 87+ 
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TABLE 7 (Continued) 

Cow No.1 225 205 222 . 

Ale. % and degree Ale. % and degree Ale. % and degree 
of milk coagulation of milk coagulation of milk coagulation 

Date 
Experi- Convertej Experi- Converted Experi- Converted mented mented mented 

28/VII 78± 79+ 70+ 70+ 86± 87+ 
30 78++ 77+ 70+ 70+ 90++ 89+ 
5/VIII 74± 75+ 66± 67+ 86+ 86+ 
7 70± 71+ 70± 71+ 86+ 87+ 

11 78++ 77+ 70± 71+ 86+ 86+ 

217 214 220 

19/IV 78+ 78+ 74++ 73+ 86+ 86+ 
21 78++ 77+ 70± 71+ 86+ 86+ 
23 78++ 77+ 70± 71+ 86± 87+ 
28 78++ 77+ 74± 75+ 86+ 86+ 
30 78++ 77+ 74+ 74+ 82± 83+ 
2/V 74+ 74+ 74+ 74+ 82+ 82+ 
4 74± 75+ 74+ 74+ 82± 83+ 
6 78++ 77+ 74+ 74+ 82± 83+ 
8 78++ 77+ 74++ 73+ 82± 83+ 

11 78++ 77+ 78+ 78+ 74± 75+ 
13 78++ 77+ 74± 75+ 78± 79+ 
15 74+ 74+ 78+ 78+ 78+ 78+ 
17 74++ 73+ 74+ 74+ 78± 79+ 
19 74± 75+ 74++ 73+ 82++ 81+ 
21 74+ 74+ 74+ 74+ 82++ 81+ 
25 78+ 78+ 74+ 74+ 82± 83+ 
27 74± 75+ 74++ 73+ 82++ 81+ 
79 78++ 77+ 74± 75+ 82± 83+ 

I/VI 78+ 78+ 74+ 74+ 82+ 82+ 
3 78+ 78+ 74± 75+ 82++ 81+ 
5 78+ 78+ 70+ 70+ 78+ 78+ 
8 74± 75+ 70+ 70+ 74± 75+ 

11 74± 75+ 70+ 70+ 82++ 81+ 
13 78++ 77+ 74+ 74+ 82+ 82+ 
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TABLE 7 (Continued) 

Cow No. 217 214 220 

Ale. % and degree Ale. % and degree Ale. % and degree 
of milk coagulation of milk coagulation of milk coagulation 

Date 
Experi- Converted Experi- Converted Experi· Converted 
mented mented mented 

15/VI 78+ 78+ 74++ 73+ 82++ 81+ 

17 78+ 78+ 70± 71+ 78± 79+ 

19 74++ 73+ 70+ 70+ 78++ 77+ 

22 74+ 74+ 70± 71+ 78++ 77+ 

24 78± 79+ 70+ 70+ 78+ ":f 77+ 

26 78+ 78+ 70++ 69+ 78++ 77+ 

29 74+ 74+ 70+ 70+ 78++ 77+ 

l/Vn 70± 71+ 74+ 74+ 78+ 78+ 

3 74± 75+ 70± 71+ 78++ 77+ 

6 78++ 77+ 70± 71+ 78++ 77+ 

9 74+ 74+ 74+ 74+ 78++ 77+ 

11 78+ 78+ 78++ 77+ 78+ 78+ 

14 78++ 77+ 74± 75+ 78++ 77+ 

17 74± 75+ 74± 75+ 78+ 78+ 

20 78+ 78+ 74± 75+ 78+ 78+ 

22 78± 79+ 74± 75+ 78+ 78+ 

24 78++ 77+ 74+ 74+ 78+ 78+ 

28 74+ 74+ 74+ 74+ ' 74+ 74+ 

30 74+ 74+ 74++ 73+ 78++ 77+ 

5/VIII 74++ 73+ 74+ 74+ 74++ 73+ 

7 74+ 74+ 74+:+ 73+ 70+ 70+ 

11 74+ 74+ 74+ 74+ 70± 71+ 

223 220 227 

19jIV 86++ 85+ 
21 82+ 82+ 
23 82+ 82+ 
28 82+ 82+ 
30 82+ 82+ 
2/V 82+ 82+ 
4 82+ 82+ 
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TABLE 7 (Continued) 

Cow No. 223 220 227 

Ale. % and degree Ale. % and degree Ale. % and degree 
of milk coagulation of milk coagulation of milk coagulation 

Date 
Experi- Converted Experi- Converted Experi- Converted 
mented mented mented 

6/V 82± 83+ 

8 82+ 82+ 

11 82++ 81+ 

13 78+ 78+ 

15 78++ 77+ 
17 78+ 78+ 

19 78± 79+ 

21 78+ 78+ 
25 82+ 82+ 

27 82++ 81+ 
29 82+ 82+ 

I/VI 82± 83+ 
3 82+ 82+ 
5 82+ 82+ 

8 82++ 81+ 

11 82++ 81+ 

13 82± 83+ 

15 82++ 81+ 

17 82+ 82+ 

19 82+ 82+ 

22 78+ 78+ 

24 78++ 77+ 

26 78++ 77+ 

29 78++ 77+ 

I/Vn 74++ 73+ 

3 78+ 78+ 

6 78+ 78+ 

9 78+ 78+ 

11 78+ 78+ 

14 78++ 77+ 
14/VIII 74+ 74+ 

18 78++ 77+ 

• 
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TABLE 7 (Continued) 

Cow No. 223 220 227 

Ale. % and degree Alc. % and degree Alc. % and degree 
of milk coagulation of milk coagulat:on . of. milk coagulation 

Date 
Experi- Converted Experi- Converted Experi- Converted mented men ted mented 

21/VIIl 74± 75+ 
24 74± 75+ 
28 74++ 73+ 
I/IX 70± 71+ 
4 74+ 74+ 
7 74+ 74+ 

10 74+ 74+ 
12 74+ 74+ 
14 70+ 70+ 82+ 82+ 
17 70++ 69+ 82+ 82+ 
19 74+ 74+ 82+ 82+ 

225 222 214 

14/VIlI 82++ 81+ 90++ 89+ 78++ 77+ 
18 78± 79+ 90± 91+ 74± 75+ 
21 78± 79+ 94++ 93+ 74± . 75+ 
24 78++ 77+ 94++ 93+ 78++ 77+ 
28 74± 75+ 94+ 94+ 74± 75+ 
l/IX 78+ 78+ 94++ 93+ 74+ 74+ 
4 78++ 77+ 90± 91+ 74++ 73+ 
7 78± 79+ 94++ 93+ 74++ 73+ 

10 94++ 93+ 74+ 74+ 
12 90± 91+ 74± 75+ 
14 94++ 93+ 78+ 78+ 
17 94++ 93+ 74++ 73+ 
19 90+ 90+ 78++ 77+ 
25 94++ 93+ 78+ 78+ 
28 94+ 94+ 78+ 78+ 
30 90± 91+ 78++ 77+ 
2fX 90++ 89+ 78+ 78+ 
5 90± 91+ 78++ 77+ 

.. 
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TABLE 7 (Continued) 

Cow No. 217 222 214 

Ale. % and degree Ale. % and degree Ale. % and degree 
of milk coagulation of milk coagulation of milk coagulation 

Date 
Experi- Converted Experi- Converted Experi· Converted 
mented mented mented 

S/X 90+ 90+ 82++ 81+ 

10 86± 87+ 78+ 78+ 

13 86± 87+ 74± 75+ 

16 86++ 85+ 74+ 74+ 

19 78± 79+ 86++ 85+ 78++ 77+ 

22 82++ 81+ 82± 83+ 74± 75+ 

26 78+ 78+ 86++ 85+ 70± 70+ 

29 78± 79+ 82± 83+ 74++ 73+ 

31 78+ 78+ 82± 83+ 70± 71+ 

2jXI 78++ 77+ 86++ 85+ 70± 71+ 

5 74± 75+ 82± 83+ 70± 71+ 

7 74± 75+ 82± 83+ 70± 71+ 
9 78++ 77+ 82± 83+ 74++ 73+ 

12 78++ 77+ 86++ 85+ 74+ 74+ 

14 78+ 78+ 86++ 85+ 74++ 73+ 

17 82++ 81+ 86++ 85+ 74+ 74+ 

20 78± 79+ 82± 83+ 74± 75+ 

23 78+ 78+ 82+ 83+ 78++ 77+ 

26 78± 79+ 82± 83+ 74+ 74+ 

28 82++ 81+ 86++ 85+ 78++ 77+ 

1jXII 78± 79+ 86++ 85+ 74+ 74+ 

4 82++ 81+ 82± 83+ 82++ 81+ 

7 82++ 81+ 82± 83+ 82++ 81+ 

9 82++ 81+ 82± 83+ 78± 79+ 

11 78+ 78+ 82+ 82+ 82++ 81+ 

14 78± 79+ 82± 83+ 78± 79+ 

17 78+ 78+ 82+ 82+ 78± 79+ 

19 78± 79+ 82± 83+ 78± 79+ 

20 78± 79+ 82± 83+ 78± 79+ 
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'FABLE 7 (Continued) 

Cow No. 220 223 227 

Ale. % and degree Ale. % and degree Ale. % and degree 

Date 
of milk coagulation of milk coagulation of milk coagulation 
Experi- Converted Experi- Converted Experi- Converted men ted mented mented 

25jIX 74+ 74+ 86++ 85+ 

28 78± 79+ 86+ 86+ 

30 78++ 77+ 86++ 85+ 
2jX 78± 79+ 82++ 81+ 82± 8H-I-

5 78± 79+ 82+ . 82+ 82± 83+ 

8 82++ 81+ 78± 79+ 82± 83+ 

10 78± 79+ 82+ 82+ 86++ 85+ 

13 78± 79+ 82++ 81+ 86+ 86+ 

16 78+ 78+ 78± 79+ 86++ 85+ 

19 82++ 81+ 82++ 81+ 86++ 85+ 

22 78± 79+ 82+ 82+ 86+ 86+ 
26 78± 79+ 78± 79+ 82+ 82+ 
29 82++ 81+ 82++ 81+ 78± 79+ 

31 78+ 78+ 78± 79+ 78+ 78+ 
2/XI 78++ 77+ 78+ 78+ 78+ 78+ 

5 78++ 77+ 78+ 78+ 78+ 78+ 

7 78++ 77+ 78± 79+ 78± 79+ 

9 78± 79+ 82++ 81+ 82++ 81+ 
12 78± 79+ 82++ 81+ 82++ 81+ 
14 82++ 81+ 82+ 82+ 82+ 82+ 
17 82± 83+ 82± 83+ 82+ 82+ 
20 86++ 85+ 82± 83+ 82++ 81+ 
23 82± 83+ 82± 83+ 78± 79+ 
26 82+ 82+ 82+ 82+ 78+ 78+ 
28 86++ 85+ 82± 83+ 82++ 81+ 

I/XII 82+ 82+ 82+ 82+ 82++ 81+ 
4 82± 83+ 82+ 82+ 82++ 81+ 
7 82+ 82+ 82++ 81+ 82+ 82+ 
9 86++ 85+ 82+ 82+ 82+ 82+ 

11 86++ 85+ 82+ 82+ 78± 79+ 
14 78± 79+ 78± 79+ 82++ 81+ 
17 82± 83+ 82++ 81+ 82++ 81+ 
19 82++ 81+ 78± 79+ 78± 79+ 
20 82+ 82+ 78± 79+ 78± 79+ 
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TABLE 7 (Continued) 

Cow No. 226 Cow No. 226 

Ale. % and degree Ale. % and degree 
of milk coagulation of milk coagulation 

Date Date 
Experi- Converted Experi- Converted mented mented 

13/X 82++ 81+ 20/XI 86++ 85+ 

16 82+ 82+ 23 86++ 85+ 

19 82+ 82+ 26 86++ 85+ 
22 82+ 82+ 28 82+ 82+ 

26 78± 78+ IjXII 82++ 81+ 

29 82++ 81+ 4 82± 83+ 

31 82++ 81+ 7 82++ 81+ 

2/XI 82++ 81+ 9 82+ 82+ 
5 78± 79+ 11 82+ 82+ 

7 78± 79+ 14 82+ 82+ 

9 82++ 81+ 17 82+ 82+ 

12 82++ 81+ 19 78± 79+ 
14 82+ 82+ 20 78± 79+ 
17 82± 83+ 

4. DISCUSSION 

The experimental results shown in the above tables regarding 
the coagulation of various kinds of milk by alcohol may be arranged 
in various ways in order to make the interpretation of the results 
easier. 

TABLE 8 

Frequency distribution of the alcohol susceptibility of milk 
secreted from three different breeds of cow 

Ale. % and degree Frequency of of milk coagulation 

Experi-
mented Converted Holstein Ayrshire Guernsey Total 

66++ 65+ - - - -
66+ 66+ - - - -
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to the highest concentration: there were 43 examples of milk coagu­
lated by 86 0/0, 17 examples by 90 % and only 4 by 93 % alcohol. 

In case of the Ayrshire breed there were 927 samples of milk 
tested in this experiment. There was only one case of milk coagulated 
by 69 % alcohol and with this breed also there existed the same 
tendency that the more concentrated the alcohol the larger became 
the number of samples coagulated showing the maximum with 820/0 
alcohol. There were 51 cases by 740/0 alcohol, 71 by 78 % and 96 by 
82 0/0. But there are 94 cases by 85 0/0, 10 by 90 % alcohol and only 
4 coagulated by 93 % alcohol. 

The same phenomena were found in the Guernsey milk. That 
is, there was only one case of milk being coagulated by 67 % alcohol 
among a total 582 samples, 4 by 69 % alcohol, 43 by 740/0, 52 by 78 % 
61 by 82%, but the cases of coagulation by the stronger alcohol than 
82 % decreased as follows: 24 samples by 85 0/0, 21 by 89 % and only 
2 cases by 94 % alcohol. 

In the next table are shown the calculated means of the alcohol 
percentages which coagulated the most of milk samples from these 
breeds. 

TABLE 9 

Type and variability of coagulation by alcohol for 
three different kinds of milk 

Mean Standard deviation Coefficient of 
(alcohol %) (alcohol %) variability (%) 

Holstein 78.82±O.10 4.92±O.O7 6.24±O.O9 

Ayrshire 81.17±O.10 . 4.68±O.O7 5.77±O.O9 

Guernsey 79.26±O.15 5.24±O.IO 6.61±O.10 

Total 79.72±O.O7 5.03±O.O5 6.31±O.O6 

The mean percentage of alcohol which coagulated the most 
samples of milk is almost the same in spite of the different kinds of 
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milk, namely 78.82% for the Holstein milk, 81.17% for the Ayrshire 
milk and 79.26 % alcohol for the Guernsey milk. The number of 
samples coagulated by higher or lower percentages of alcohol than 
these decreased proportionately. Therefore it may be recognized 
that the alcohol susceptibility of milk is not influenced materially 

by the breeds of cow. 

Next the author will arrange the entire tested samples of milk 
including all breeds of cow and determine the average experimental 
result of alcohol susceptibility of milk as follows. There are only 2 
samples of milk which were coagulated by 67 % alcohol, 17 by 69 %, 
201, 248, 298, samples by each 74, 78 and 820/0 alcohol among 2,704 
samples, but as the alcohol percentage became higher than 80 the 
number of samples coagulated decreased gradually, viz. 121, 33 and 
3 by 86, 90 and 940/0 of alcohol respectively. The mean alcohol per­
centage which coagulated the most samples of milk was 79.72% as 
shown in the above table. 

By observing the above table thoroughly, the author recognized 
that the alcohol susceptibility of each milk was differed with the 
individual cows, and in the same individuals it was almost constant 
through the normal lactation period. Each of the Holstein milk 
from cow Nos. 239, 274, 237, 243, 283, 284, 252, 270, 277, 254, 255, 
230, 279, 250, 294, 260, 244, 300, 292, 301,.287, 298, 302, 297, 293 
and 254 was coagulated by alcohol of the following percentages in 
order: 76, 78, 85, 77, 72, 79, 80, 75, 74, 74, 82, 78, 72, 89, 73, 82, 75, 
78, 82, 82, 81, 79, 75, 75, 82 and 73 to the degree of + . 

Of the Ayrshire cows, the milk from cow Nos. 94, 97, 114, 115, 
86, 128, 142, 110, 111, 91, 127 and 144 coagulated by alcohol of the 
following percentages to the degree of +: 82, 86, 86, 74·, 76, 85, 81, 
80, 81, 74, 89 and 82. 

The Guernsey milk, cow Nos. 225, 205, 222, 217, 214, 220, 223, 
227, 217 and 226 each was coagulated by alcohol of the following 
percentages: 79, 73, 88, 74, 76, 78, 82, 81, 78 and 81. 

Finally the author calculated the percentages of the samples by 
breeds of cows which were coagulated by alcohol of different per­
centages. 
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TABLE 10 

Frequency percentage of milk samples coagulated 
by the different % of alcohol 

Alc. % and degree Frequency percentage of of milk coagulation 

Experi- Converted Holstein Ayrshire Guernsey mented 

66++ 65+ - - -
66+ 66+ - - -
66± 67+ 0.08 - 0.17 
70++ 69+ 1.00 0.11 0.69 
70+ 70+ 2.68 - 3.09 
70± 71+ 4.52 0.86 4.98 
74++ 73+ 5.77 3.88 4.30 
74+ 74+ 8.95 5.50 7.39 
74± 75+ 7.87 6.47 6.01 
78++ 77+ 8.20 6.90 9.45 
78+ 78+ 10.46 7.66 8.93 
78± 79+ 9.46 7.87 11.51 
82++ 81+ 8.28 10.57 9.97 
82+ 82+ 11.80 10.36 10.48 
82± 83+ 7.11 9.49 6.53 
86++ 85+ 4.35 10.14 4.12 
86+ 86+ ·3.60 723 1.89 
86± 87+ 1.84 6.90 3.61 
90++ 89+ 1.42 3.34 3.61 
90+ 90+ 1.42 1.08 1.03 
90± 91+ U.84 1.08 0.69 
94++ 93+ 0.34 0.43 1.20 
94+ 94+ - 0.11 0.34 
94± 95+ - - -

Total % 99.99 99.98 99.99 

Total 

-
-

0.07 
0.63 
1.85 
3.37 
4.81 
7.43 
6.99 
8.03 
9.17 
9.36 
9.43 

11.02 
7.80 
6.29 
4.47 
3.96 
2.55 
1.22 
0.89 
0.55 
0.11 
-

100.00 

By observing this table it can be recognized that a greater 
number of the Holstein milk was coagulated by alcohol ranging in 
percentage from 74 to 83, and mostly by 78-82 % alcohol. The most 
part of the Ayrshire milk was coagulated by 75-87%, especially 
by 81-85 % alcohol. Also in the Guernsey milk just the same pheno­
mena can be observed, i.e., there were many cases coagulated by 74-
830/0 and the most of them by 77-82% alcohol. 

Considering the whole of the results the author comes to a 
conclusion that the higher the percentage of alcohol the greater the 
number of milk samples coagulated, reaching to a maximum at 82% 
of alcohol, and gradually decreasing in number as the percentage 
of alcohol increased than this point. 
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11. General Reaction to the Alcohol Test of Milk 
Throughout the Whole Lactation Period 

It has already been explained by HENKEL (29), METZGER (53) 
and AUZINGER (3) that the colostrum reacts positively to the alcohol 
test. ROGERS (65) showed that the milk at the end stage of lactation 
very often reacts positively to the test. But there are no reports of 
experiments about the general reaction to the alcohol test of milk 
throughout the whole lactation period in the same herd continuing 
at least two years using many milking cows. 

The author has observed how many days the positive reaction 
to the alcohol test is continue:d in the colostrum after parturition, 
whether there is any case of the positive reaction even in the stage 
of normal milk, further whether a positive reaction to the test is 
usual in the end stage of lactation without exception, and from how 
many days before the drying of milk that positive reaction to the 
test appeared. 

1. EXPERIMENTAL METHODS 

Fifteen heads of Ayrshire cows belonging to the First Farm in 
the Hokkaido Imperial University were used in this experiment. 
The experimental period was 2 years and 3 months from 6/VII 1925 
to 5jX 1927. 

There were 27 samples of colostrum and 25 of the milk at the 
end of lactation period. The alcohol which was used in this experi­
ment was diluted to 70% volumetrically and kept neutral. 

The determination of the coagUlation of milk by alcohol was car­
ried out in the test tube keeping the testing temperature at 15-20°C. 
by adding 2.0 cc. of 70 % alcohol into the same volume of milk sample 
milked within 1-2 hours. The degree of its susceptihility was dif­
ferentiated into the following five classes, viz., - ± + + + + + + ; 
the sign "-" means no casein flakes on the wall of test tube by shak­
ing, and other signs represent the respective amount of casein flakes 
coagulated hy the alcohol. 

2. EXPERIMENTAL RESULTS 

In the following table are shown the experimental result of the 
general reaction to the alcohol test of milk in each individual during 
the whole lactation period. 
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Fifteen heads of AyrshIre cows were used in this experiment 
for a period of 2 years and 3 months from 6/VII 1925 to 5/X 1927 
continuing over 2 lactation periods on an average. 

Included are 27 samples of colostrum and 25 of the milk at the 
end of lactation period. 

Observations on the experimental results in each individual may 
be reported as follows. 

Cow No. 86 calved on l/II 1926 and the milk reacted strongly 
positive to the alcohol test soon after parturition but the degree of 
the coagulation weakened gradually and quite. disappeared after l1/II 
1926, therefore the days of the continuance were 10. Other cows 
manifested just the same phenomena as cow No. 86 in respect to the 
alcohol test for the colostrum. 

Cow No. 97 calved on 20/IV 1926 and for following 7 days the 
colostrum reacted positively to the test. This cow again calved on 
7/VII 1927 and the colostrum showed positive reaction to the test 
for 8 days after parturition. 

Cow No. 94 bore her 5th calf on 10/II 1926 and the milk reacted 
positively to the test for 18 days, and when she calved again on 12/II 
1927 the milk showed positive reaction for 15 days after parturition. 

The colostrum secreted from cow No. 91 showed positive reac­
tion to the alcohol test for 10 days after her 5th calving and for 11 
days after her 6th. 

The milk secreted from cow No. 110 reacted positively to the 
test for 12 days after her 2nd parturition, and for 14 days following 
the 3rd. 

The colostrum of cow No. 82 showed positive reaction for 9 days 
from the birth of her 8th calf, and 10 days from her 9th. In case of 
cow No. 113 the milk showed a positive reaction for 15 days after 
her 2nd parturition. With cow No. 111 a positive reaction was 
observed for 9 days after the 2nd and 8 days after the 3rdand 4th. 

With cow No. 99 the colostrum reacted positively for 25 days 
after parturition, which is much longer than other colostrums but 
she again showed nearly the same phenomenon giving the positive 
reaction for 28 days after her next parturition. At the 1st and 2nd 
calvings of cow No. 114 her colostrums showed positive reaction for 
12 and 10 days respectively. With cow No. 115, the colostrum showed 
a positive reaction for 10 days after her first calving and 14 days 
after her 2nd; with cow No. 116 the same observation were made 
for 9 days after her first calving. 
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It is an interesting fact that the milk secreted from both cow 
Nos. 77 and 85 always showed positive reaction to the alcohol test 
throughout their whole lactation periods. Physiologically they are 
very healthy. They secreted a large amount of milk in comparison 
with other milking cows. The author found that they were related 
very closely, for their sire was just the same and the dam of cow 
No. 85 is cow No. 77 herself. From these facts it can easily be 
imagined that such a quality in milk may be inherited as to cause 
the appearance of the positive reaction to the alcohol test throughout 
the whole lactation period. 

From the table it may be seen that the milk secreted by cow 
No. 77 after the 11th gestation always showed positive reaction, 
and also that the milk of cow No. 85 always reacted positively during 
her 6th, 7th, and 8th lactation periods. 

There are 22 samples of colostrum which showed positive reac­
tions to the test for from 7 to 28 days after parturition, with an 
average of 12.4 days excepting 5 samples which always showed 
positive. 

Perhaps it may be stated conclusively that the colostrum reacts 
positively for an average of 12 days after the parturition. Generally 
the normal milk does not show the positive reaction, but there are 
some cows whose normal milk may react positively. Just such a 
pertinent example is found here in the milk from cows 77 and 85 
whose milk always reacted positively to the test during the whole 
lactation period as described above. Furthermore when cow No. 94 
calved on 10/II 1926 the milk reacted positively to the test for 18 
days after her parturition. After that time she secreted normal milk 
which sometimes during the period 22/VII-26/VIII or 7/X-30/X 
1926 reacted positively to the test though the degree was very weak. 

This cow's milk has shown, however, negative reaction to the 
test when she dried up in the last stage of lactation. When this cow 
No. 94 calved next on 12/II 1927 she secreted the milk which reacted 
positively to the test occasionally during 31/V -19 /VII; of course 
the degree of coagulation was not so strong. From this the author 
can state that such a cow habitually secrete the same quality of milk 
in spite of the change of her lactation. 

The alcohol susceptibility of milk varies with different indivi­
dual cows, namely some milk reacts to strong alcohol, but other reacts 
to weak alcohol. And further there may be observed that the alcohol 
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TABLE 14 (Continued) 

Date 7/X 8iX 9/X 

Milk Alc. Alcohol Alc. Alcohol Alc. Alcohol 
Number to Number to Number to Sample pH coagulate pH coagulate pH coagulate No. test the milk test the milk test the milk 

-- --
I 6.68 - III 6.78 - II 6.75 - III 

2 7.00 ++ VI 6.99 ++ VI 6.81 ++ V 
3 6.81 ± IV 6.81 ± III 6.74 ± III 
4 6.74 +++ VlII 7.00 +++ VIII 6.81 +++ VII 
5 6.65 - IV 6.67 ± IV 6.67 ± IV 
6 6.68 + VI 6.65 + VI 6.72 + VI 
7 6.62 - III 6.63 - II 6.63 - III 

8 6.68 - III 6.72 - III 6.63 - III 

There are some differences in the pH values of milk with the 
different cows, but the author can recognize that the value is almost 
constant in the same individual. It may be said that there is no rela­
tion between pH value and the alcohol susceptibility of milk from the 
observation of the data for the milk of No.4 which showed a strong 
positive reaction to the alcohol test in spite of low pH value compared 
with the milk of No.7 which showe;d a negative reaction in spite of 
a rather high pH value. Other conflicting result may be seen in 
samples of No.6 having a high pH value and reacting positively to 
the test, and of No.2 which reacted positively in spite of a low pH 
value. 

B. . Influences of Dialysis upon the Alcohol 
Susceptibility of Milk 

The author experimented on the influence of dialysis upon the 
coagulation of milk, knowing that the milk sugar and soluble salts 
in milk will pass through a collodion membrane. 

One hundred and fifty cc of milk were put into a sack of collodion 
membrane and dialyzed in a beaker containing 1,000 cc of distilled 
water keeping the volume of milk constant. The changing of the 
alcohol susceptibility of the dialyzed milk was tested at successive 
hourly intervals. 
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The alcohol susceptibility of dialyzed milk is not more sensitive 
than of whole milk perhaps for the reason of dialyzation of water 
soluble salt in milk out of the membrane. There will be described a 
more detailed experiment concerning the quantitative determination 
of salt in the dialyzed milk in a later chapter. 

On the other hand it is recognized that monovalent cation of 
neutral salt has no special influence upon the alcohol susceptibility 
Of milk but this property is accelerated by the addition of di- or 
trivalent cation of salt, and the degree of the coagulation varies with 
the concentration of salt solutions, above all it is most sensitive at 
the concentration of 3.2N/IO-7N/IO of these salts. Whole and 
dialyzed milk were coagulated only by the addition of trivalent cation 
of neutral salt having the concentrations of5N/10-2N/lO before the 
mixing of alcohol. 

The alcohol susceptibility of milk containing a definite amount 
of mono-, di- or trivalent cation of neutral salt is increased when the 
more concentrated di- or trivalent cation of salt is added to the mix­
ture, but the susceptibility of the alcohol coagulation of a milk mixture 
containing a definite amount of di- or trivalent cation of salt is de­
creased by the addition of more concentrated monovalent cation of 
salt though the degree is not great. This may be explained by the 
theory of the antagonistic ion action of these salts in milk. There­
fore the author recognizes that the alcohol susceptibility of milk is 
controlled by the salt balance and the most stable condition for the 
alcohol coagulation of milk is at the time when a definite salt balance 
is being kept in the milk. 

IV. Relation between the Alcohol Susceptibility 
of Milk and the Ash Constituents in it 

The alcohol susceptibility of milk is clearly influenced by the 
lactation period. From the preceding experiments it has been learned 
that the colostrum, very often the milk at the end stage of lactation, 
and sometimes even the milk in normal condition have shown the 
positive reaction to the alcohol test, and also that the alcohol coagula­
tion of these classes of milk are almost certainly due to the salt 
balance in the samples. 

The author undertook next a determination of the quantitative 
analysis of ash of milk at different stages of the lactation period. 
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Comparative observations were made on these experimental results 
to discover whether there mayor may not be found any relation to 
the alcohol coagulation. 

1. EXPERIMENTAL METHODS 

Milk which was used in this experiment was produced from Ayr­
shire, Holstein, and Guernsey cows in the Hokkaido Imperial Univer­
sity farms. 

Milk was filtered through cotton cloth after mixing the sample 
to homogeneity, filled up to 500 cc sample bottle, and then used for 
the analysis. 

The estimation of total solid and ash (28):- Placed about 3 
grams of fine asbestos fibres in a small platinum basin, and ignited 
strongly. 

The asbestm: is soaked in hydrochloric acid, and thoroughly 
washed before use; when ignited and shaken with water containing 
a few drops of phenol-phthalein no red colour produced. After 
weighing, added about 5 grams of milk, and weighed again as qUIckly 
as possible to the nearest milligram. Placed the basin for an hour 
or two on a water bath, and dried in a electric oven till constant in 
weight. 

The residue of total solids served excellently for the determina­
tion of the ash. By igniting over a small BUNSEN flame, a white ash 
can be obtained. The temperature must not be allowed to rise above 
a barely perceptible red heat. 

The material for the determination of ash constituents:­
Evaporated 400 cc of milk and igniting gently till thoroughly charred, 
the mass is extracted with hot water and filtered, the insoluble por­
tion and the filter being (after washing) ignited at a red heat till 
white; this will give the insoluble ash. 

By evaporating the filtrate and igniting cautiously at a low tem­
perature, the soluble ash is obtained. The sum of the soluble and 
insoluble ash gives the total ash. This well mixed material was used 
for the determination of ash constituents. The analysis was per­
formed twice in each sample and the experimental result obtained by 
averaging them. 

The estimation of Cl (87): Two-tenths gram of the sample is 
dissolved in a small portion of distilled water and the insoluble por-
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tion washed well after being filtered out. The filtrate is made up to 
100 cc. Cl is determined by titration with standard nitrate of silver 
(dissolve 29.06 g of silver nitrate (AgNH3 ) in 1000 cc and took 1 cc 
of this solution as corresponding to 0.006064 g of Cl), using potassium 
chromate as the indicator. 

The estimation of CaO (31):- Two-tenths gram of sample is 
dissolved in a slight excess of dilute hydrochloric acid, and the solu­
tion heated to boiling; a cold saturated solution of ammonium oxalate 
is dropped in slowly till the addition of a further drop gives no more 
precipitate. After standing at least three hours the precipitate is 
filtered off, washed, and ignited at a low temperature to convert the 
oxalate into carbonate; it is best to moisten the ignited precipitate 
with ammonium carbonate solution and reignite at a very low tempe­
rature. The precipitate, after weighing, is dissolved in dilute hydro­
chloric acid, keeping the bulk small: ammonia is added to alkaline 
reaction, and the small precipitate of calcium phosphate collected, 
ignited, and weighed. Its weight is subtracted from the previous 
weight, and the difference gives the weight of the calcium carbonate, 
which multiplied by 0.56 gives the lime contained in it; the weight of 
the calcium phosphate multiplied by 0.5419 gives the lime, contained 
in it. The total lime is the sum of the two. 

The estimation of MgO (31):- The filtrate which was obtained 
from the filtration of calcium oxalate by the addition of ammonium 
oxalate is made strongly ammoniacal by the addition of 0.880 am­
monia and allowed to stand twenty-four hours. The precipitated 
magnesium-ammonium phosphate is filtered off, washed with dilute 
ammonia, ignited and the magnesium pyrophosphate weighed. Its 
weight multiplied by 0.36036 yields the magnesia contained in it. 

The estimation of P 20d31):- To the filtrate from the above, 
magnesia mixture is added. The precipitate of magnesium-am­
monium phosphate is filtered off after twenty-four hours and treated 
as above. 

From the total weight of the two quantities of magnesium pyro­
phosphate, the phosphoric anhydride is calculated by multiplying by 
0.63946; to this is added the phDsphoric anhydride in the calcium 
phosphate calculated by multiplying the weight by 0.4581. 

The estimation of S03 (31):- Two-tenths gram of the sample 
is dissolved in dilute hydrochloric acid and boiled; 0.5 cc of normal 
solution of barium chloride is added, and boilng is continued for some 
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time. After some hours the precipitate of barium sulphate is filtered 
off, ignited, and weighed; its weight multiplied by 0.34335 will give 
the sulphuric anhydride in the milk. 

The estimation of Na20 and K 20 (31):- A little phosphoric 
acid dropped into the filtrate. A quantity of ferric chloride solution 
sufficient to colour the solution brown is added, and the filtrate made 
alkaline with ammonia. The precipitate is washed well, and the 
filtrate evaporated and ignited very cautiously; the weight will give 
the alkaline chlorides. The residue is dissolved in water, and the 
solution should be quite clear; if it is not so, a little ammonium 
carbonate is added, the liquid evaporated to dryness, and the residue 
ignited cautiously and weighed. 

The potassium is estimated directly by evaporating the solution 
of alkaline chlorides with an excess of platinum tetrachloride solu­
tion almost to dryness; the pasty residue is treated with 80% alcohol 
containing about 5 % of ether and washed repeatedly with this; the 
alcohol is passed through a weighed filter, and the precipitate is finally 
transfered to this and washed with ether. It is then dried at 100 D C. 
and weighed; the weight multiplied by 0.3056 will give the potassium 
chloride; this subtracted from the weight of the alkaline chlorides is 
the sodium chloride. 

The potassium chloride multiplied by 0.6341 is potash. The 
sodium chloride multiplied by 0.5299 is soda. 

The estimation of Fe203 (12):- Three-tenths gram of the 
sample is taken up in about 10 cc of water and 5 cc of cone. HCI and 
allowed to stand for several hours. The residue is filtered off and 
the phosphorus removed from the filtrate in the usual manner which 
consists of adding cone. NH40H until thB solution becomes cloudy. 
Cleaning up with cone. HN03 and adding 10 drops of HN03 in excess, 
30 cc of ammonium molybdate solution is added, digested on a water 
bath at 65°C. for 1/2 hour, and the yellow precipitate of ammonium 
phosphomolybdate filtered off. The precipitate is carefully washed 
with dilute HN03 (9 cc HNOs in 100 cc H20) to insure the removal of 
the last traces of iron to the filtrate. The solution is brought almost 
to boil and 40% KOH (iron free) is added until no further precipitate 
forms, usually about 20 cc are required. The solution is boiled for 
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3. DISCUSSION 

Under this heading will be discussed the relation between the 
fllcohol susceptibility and the ash constituents of milk which have 
been secreted at the different stages of the lactation by considering 
the experimental results in respect to the ash constituents in milk. 

TABLE 68 

Average number values of the ash constituents in milk secreted 
at different stages of the lactation period 

Milk stage Colostrum Normal milk Normal milk Milk on the stage 
of last lactation 

Alcohol test +++ - ++ + 
Total solids 13.503 12.998 13.885 14.877 

Ash 0.844 0.678 0.744 0.841 

CI 12.640 14.358 17.339 20.754 

CaO 25.009 20.332 25.913 23.241 

MgO 3.229 2.563 3.062 3.260 

PZ0 5 31.078 29.810 30.030 28.650 

803 2.262 2.432 1.719 1.992 

Fe203 0.383 0.338 0.358 0.852 

Na20 8.229 7.075 7.892 7.966 

KzO 19.396 24.724 16.115 15.561 

No. of samples 6 16 12 7 

It has already been reported that the ash constituents of milk 
are influenced by the period of lactation, feeding, or health condition 
of cow. 

TRUNZ (91) found experimentally that the contents of Na20, 
• CaO and MgO in the colostrum and also the milk at the end stage 

of lactation are more than those of normal lactation period, but on 
the contrary the K 20 content is less than these, and the chlorine con­
tent in the milk has a tendency to increase with the progress of the 
lactation period. There is however no remarkable change in the 
contents of Fe203 , P 20 5 and S03 in these experimental milk through­
out the whole lactation period. 

According to the experiment of SCHRODT and HANSEN (75) the 
content of CaO and P 20" in milk is increased a little by the pasture 
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feeding over that by the stall feeding, but on the contrary the chlorine 
content is increased by the stall feeding. 

On the other hand, according to the studies of BOGOLD and 
STEIN (9) STEINEGGER and ALLEMANN (85) HASHIMOTO (27) and 
SATO (69) the contents of chlorine and Na20 are much increased 
but on the contrary the contents of CaO, P205 and K20 in milk are 
much decreased under the condition of the sickness of the cow. 

The author proposes to observe the relation between the alcohol 
susceptibility and ash constituents of milk secreted at the different 
stages within the lactation period. 

It is usual that the alcohol test changes to negative reaction after 
passing the colostrum stage which reacted positively to the test. The 
milk at the end stage of lactation usually reacted positively to the 
test though the degree of coagulation was not very marked. 

There are some cases presenting the positive reaction to the 
alcohol test even in the normal stage of lactation though as a rule the 
milk at that stage of lactation is negative to the test. The author 
recognized that the total ash content in the normal milk reacting 
positively to the alcohol test is a li'ttle greater than that of normal 
milk reacting negatively to the test although it is less than that of 
colostrum or the milk at the end stage of lactation. The same can 
not be observed so definitely in relation of total solids to the alcohol 
susceptibility as seen in the total ash. 

It is interesting to know that the contents of CaO, MgO and CI 
in the normal milk reacting positively to the test are increased in 
comparison with the normal milk reacting negatively, but on the 
contrary the contents of K20 and 803 are decreased. 

The explanation of these phenomena is easily deduced from the 
experimental results in respect to the alcohol coagulation of milk con­
taining various kinds of neutral salts which are reported in the pre­
ceding chapter: the facts that the higher the content of divalent 
cation of neutral salt such as Ca or Mg in milk the greater the increase 
of alcohol susceptibility and that the alcohol susceptibility decreased 
more when the more concentrated monovalent cation of neutral salt 
such as N a or K was found in milk containing a definite amount of 
divalent cation of salt. The same can be said rather more empha­
tically to the alcohol susceptibility Qf milk at the colostrum as well 
as drying stage of lactation. 
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is perhaps due to the physical changing of the casein quality. On 
the other hand lab susceptibility of milk is influence by the tempera­
ture; FLEISCHMANN (18) found that the optimum temperature for 
the lab coagulation of milk is 41°C. 

In this chapter is reported a determination of the influence of 
testing temperature upon the alcohol susceptibility of milk. 

1. EXPERIMENTAL METHODS 

The temperature range from O°C to 70°C was divided into fifteen 
different stages and the alcohol susceptibility of milk was determined 
at each of those divisions, a low temperature such as 0°_10°C was 
obtained by mixing ice and salt into the water. Eight grades of 
alcohol solutions were prepared having the following different con­
centrations: 98, 94, 90, 86, 82, 78, 74 and 70% volumetrically. 

Two cc of milk samples were taken into the test tube and the 
coagulating point observed by mixing the same volume of the dif­
ferent alcohol solution of percentages. 

The author converted the degree of alcohol susceptibility of 
milk into the same degree of coagulation in each case by changing 
the alcohol % for convenience in order to calculate the experimental 
results mathematically: for example, the coagulation of milk by 70-
74% alcohol is arranged as follows. 

Alcohol coagulation obtained Alcohol coagulation obtained 
from the experiment from the conversion 

Alcohol % Degree of coagulation Alcohol % Degree of coagulation 

74 ± 74 ± 

74 + 73 ± 

74 ++ 72 ± 

70 71 ± 

70 ± 70 ± 

2. EXPERIMENTAL RESULTS 

The experimental results obtained here are as follows. 
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Cow No. 

Tested 
date 

Temp. 
cC. 

70 
65 
60 
55 
50 
45 
40 
35 
30 
25 
20 
15 
10 
5 
0 

Cow No. 

Tested 
date 

70 
65 
60 
65 
50 
45 
40 
35 
30 
25 
20 
15 
10 
5 
0 

KENTARO MITAMURA 

TABLE 70 

Influence of testing temperature upon 
the alcohol susceptibility of milk 

. 
H.252 A.114 A.97 

24/X 1929 25/X 1929 28jX 1929 

Ale. % and degree of 
milk coagulation 

Ale. % and degree of 
milk coagulation 

Ale. % and degree of 
milk coagulation 

Experi- Experi- Experi-
mented Converted mented Converted mented Converted 

- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - 98± 98± - -
- - 90+ 89± - -

98± 98± 86+ 86± 98± 98± 
94± 94± 86+ 86± 98+ 97± 
94+ 93± 86++ 84± 90+ 89± 
94+ 93± 86++ 84± 90+ 89± 
94± 94± 94± 94± 90+ 89± 
98± 98± 98++ 96± 94± 94± 
98± • 98± 98± 98± 98++ 96± 

A.85 A.94 A.85 

4jXI1929 5jXI1929 6jXI1929 

- - - - - -
- - - - - -
- - - - - -
- - - - 94± 94± 
- - - - 90± 90± 

98± 98± - - 82± 82± 
86± 86± 98± 98± 78± 78± 
86+ 85± 86± 86± 74± 74± 
82++ 80± 86++ 84± 74+ 73± 
78++ 76± 82± 82± 74+ 73± 
78++ 76± 82± 82± 74+ 73± 
74± 74± 82+ 81± 74+ 73± 
82+ 81± 86+ 85± 74± 74± 
86± 86± 90+ 89± 86++ 84± 
98± 98± 98± 98± 90± 90± 
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TABLE 70 (Continued) 

Cow No. i A.85 I A.94 H.277 

Tested i IS/XI 1929 I l3/XI1929 28/III 1931 date 

I 
Alc. % and degree of I Alc. % and degree of Ale. '% and degree of 

Temp. milk coagulation milk coagulation milk coagulation 
°C. I 

I Experi- I Experi- Experi-
mented Converted mented Converted mented Converted 

70 - - - - - -
65 - - - - - -
60 98± 98± - - - -
55 90± 9O± - - - -
50 90+ 89± 98± 98± - -
45 86+ 85± 86± 86± 98± 98± 
40 74+ 73± 82+ 81± 90+ 89± 
35 74++ 72± 82++ 80± 90+ 89± 
30 74++ 72± 82++ 80± 82+ 81± 
25 74++ 72± 82++ 80± 82+ 81± 
20 74++ 72± 82++ 80± 78± 78± 

15 74++ 72± 82++ 80± 78± 7B± 
10 82+ 81± 86++ 84± 82+ 81± 
5 94++ 92± 98++ 96± 90± 90± 

0 94± 94± 98+ 97± 94++ 92± 

Cow No. I A.142 ) A.97 A.115 

Tested 
I 

28/II11931 I 29/III 1931 29/II11931 date 

70 - - - - - -
65 - - - - - -
60 - - - - - -
55 - - - - - -
50 - - - - - -
45 - - - - - -
40 - - - - - -
35 98± 98± - - 98± 98± 

30 94± 94± 98± 98± 90+ 89± 

25 

I 
90± 90± 94++ 92± 82+ 81± 

20 86++ 84± 86++ 84± 74± 74± 

15 I 86++ 84± 86++ 84± 74± 74± 

10 I 90++ 83± 90++ 88± 82++ BO± 
5 I 90+ 89± . 90± 90± 82± 82± 

0 I 94± 94± 98± 98± 86± 86± I 
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3. DISCUSSION 

The alcohol susceptibility of milk is influenced by the testing 
temperature. It is decreased not only at the higher but also at the 
lower temperature, with the optimum coagulating temperature lying 
between 15°-20°C. 

It is usual that the higher the temperature of a material the 
more active its physico-chemical reaction, but in this case the alcohol 
coagulation of milk is decreased at a higher temperature. The ex­
planation for this is very complicated, yet it seems to the author that 
it is perhaps due to the decrease of the surface tension of the milk 
casein by the ascending of the temperature. Furthermore the reason 
for the decrease in the alcohol susceptibility of milk at a temperatures 
lower than 15°C is due to the increase of its viscosity with the 
descending temperature. 

VI. Relation Between the Passage of Time and 
the Alcohol Susceptibility of Milk kept 

at a Definite Temperature 

It is a well known fact that the acidity and also the alcohol 
susceptibility of milk are increased by standing for a long time owing 
to the bacterial fermentation. On the other hand the alcohol sus­
ceptibility of milk varies with the individuals even though it is fresh 
and normal. 

The author tried next to observe whether or not the degree of 
alcohol coagulation of milk at the beginning of the experiment has 
any influence upon the change in the alcohol susceptibility during 
fifteen hours keeping at a definite temperature such as 30°C. 

1. EXPERIMENTAL METHODS 

Milk used in this experiment were milked from cows at the same 
time and under the same conditions as clean as possible. Eight­
hundred cc milk samples were brought to the laboratory, filtered, and 
put into the electric incubator kept at a temperature of 30°C. 
Determinations were made of the alcohol susceptibility, acidity and 
heat stability each time after 1, 3, 5, 7, 9, 11, 13 and 15 hours at a 
temperature between 15-18°C. The acidity of milk was determined 
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by titration with N/10 NaOH using phenol-phthalein as indicator. 
The author took 17.6 cc of milk sample to a beaker adding two drops 
of phenol-phthalein solution (0.5 g per 100 cc of 50% of alcohol) 
and titrated with N/10 NaOH till a faint pink colour is noted. The 
acidity number was obtained by usual calculation. 

2. EXPERIMENTAL RESULTS 

The experimental results obtained for each cow are as follows. 

TABLE 71 

Relation between the alcohol susceptibility and the lapse 
of time keeping milk at the temperature of 30°C 

Cow No. H.25O H.284 
---

Ale. % and Ale. % .and 
Hours degree of milk 

Heat 
degree of milk . 

after Acidity 
coagulation Acidity coagulation 

milking Experi- Con- test Experi· Can· 
men ted verted men ted verted 

1 0.215 98± 99+ - 0.185 86+ 86+ 
3 0.220 98+++ 96+ - 0.190 86++ 85+ 
5 0.220 94± 95+ - 0.190 82± 83+ 
7 0.220 94± 95+ - 0.190 82± 83+ 
9 

, 
0.220 94± 95+ - 0.190 82+++ 80+ 

11 0.225 94++ 93+ - 0.200 70+ 70+ 
13 0.250 82++ 81+ - 0.230 54± 55+ 

Heat 

test 

-
-
-
-
-
-
± 

15 0.295 46++ 45+ ++ 0.275 38+++ 36+ ++++ 

Cow No. H.316 H.283 

1 0.220 90+ 90+ - 0.170 74+ 74+ -
3 0.220 90++ 89+ - 0.170 74+ 74+ -

5 0.220 86± 87+ - 0.175 70± 71+ -

7 0.220 86± 87+ - 0.180 70+ 70+ -
9 0.220 86+ 86+ - 0.180 70+ 70+ -

11 0.225 82++ 81+ - 0.185 66± 67+ -

13 0.235 70± 7]+ - 0.200 62++ 61+ -

15 0.250 42++ 41+ +++ 0.210 50+ 50+ ± 
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TABLE 71 ( Continued) 

CO:_No'I __ 
H.279 H.287 

---- ---
Ale. % and Alc. % and 

Hours degree of milk 
Heat 

degree of milk 
Heat 

after Acidity 
coagulation 

Acidity 
coagulation 

----------

milking Experi- Con- test Experi- Con- test 

mented verted mented verted 
----

I 0.180 78± 79+ - 0.200 86± 87+ -

3 0.175 78+ 78+ - 0.195 86+ 86+ -
5 0.175 74± 75+ - 0.200 86++ 85+ -

7 0.185 74++ 73+ - 0.200 82± 83+ -

9 0.185 74++ 73+ - 0.200 82± 83+ -

11 0.185 70± 71+ - 0.200 82+ 82+ -

13 0.195 66± 67+ - 0.220 78+ 78+ -
15 0.200 54± 55+ - 0.235 66± 67+ -

3. DISCUSSION 

Six Holstein milk were taken as samples. Three samples of 
milk from cows No. 250, 284 and 316 were tested at the same time. 
The acidity of these milk was each very high already at the be­
ginning of the experiment, but on the contrary the alcohol suscep­
tibility was weak in each case. For example the milk of cow No. 250 
was scarcely coagulated by 98 '10 alcohol. The acidity of these milk 
samples kept at 30°C showed almost no change during 9 hours but 
with the lapse of 11 hours after milking, it was increased gradually 
and suddenly changed at 15 hours. 

The alcohol susceptibility of milk did not show any remarkable 
change during 7-9 hours after milking. For instance the milk of 
cow No. 250 is coagulated barely by 95 % alcohol in spite of the lapse 
of 9 hours after milking. 

The milk of cow No. 284 which was coagulated by 86% alcohol 
at the beginning of its test was scarcely coagulated by 83 % alcohol 
after standing for 7 hours. 

Almost the same phenomena were recognized in the milk of cow 
No. 316. However the alcohol susceptibility of these milk samples 
markedly increased after the lapse of 11 hours after milking. 
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VII. Influence of Oestrum of Cow upon the Alcohol 
Susceptibility of Milk and its Ash Constituents 

It has already been reported by the author and a senior collabo­
rator (34) that the first occurrence of oestrum will appeared on an 
average at 75 days after the parturition and it will be repeated in 
each 3-4 weeks provided the cow is not bred or fails to become 
pregnant. 

No report has yet been available on the influence of oestrum upon 
the alcohol coagulation of milk nor upon the ash constituents of milk, 
although the subject has been studied in respect to other properties 
of milk. 

ECKLES (11) reported in his book that there is no special change 
chemically in the milk and fat production during the period of heat. 
According to the study of STEUERT (86) it was recognized that in the 
oestrum period the milk production decreased and corpuscles of 
colostrum appeared in the milk, moreover the milk had a purgative 
action upon young calves and also it was more sensitive to the heat 
coagulation. 

WEBER (93) found that the milk and fat decreased during the 
period of heat. On the other hand there are some opinions at variance 
to the above experimental results. PUSCH (61) SCHARFFER (73) 
ALBRECHT (1) concluded that the fat test increased during the period 
of oestrum. MCCANDLISH (48) reported that the decrease in milk 
production during the period of heat is more than made up for by 
the increase in milk secreted for the 2 days before oestrum. Further 
he explained that in some animals there is no effect upon the milk 
production while in others the reverse may be true, and also that 
there is a close relation to the' degree of oestrum strength. 

The questions about the influence of heat upon the acidity of milk 
have been studied by a number of investigators. JORG (37) BAUM­
MEISTER (7) SCHMALTZ (74) WEBER (93) and METZGER (53) found 
by experiment that the acidity is increased during the period of 
oestrum, but HENKEL (30) concluded that the acidity of milk pro­
duced during the period of heat is rather decreased. 

FLEISCHMANN (18) reported that the milk production during 
the period of heat is influenced by the individuals but the opinion is 
commonly held that the milk and fat production and also the acidity 
of milk are decreased during the period of heat. 
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There is only one report by WEBER (93) concerning the influence 
of heat upon the alcohol coagulation of milk that the milk produced 
during the period of heat is coagulated by 68 % alcohol. But there 
have been reported no systematic investigations about this subject 
such as the detailed determination of the alcohol susceptibility of 
milk and its ash constituents especially in CaO and P 205 produced 
during the period of heat. 

In the chapter the author will report his observations on these 
questions in detail. 

A. Influence of Oestrum upon the Alcohol 
Susceptibility of Milk 

1. EXPERIMENTAL METHODS 

Ten heads of Holstein and Guernsey cows belonging to the Second 
Farm of our university were used in this experiment. The alcohol 
susceptibility was determined of milk which was milked each evening 
throughout the whole experimental period. 

Some accounts on the cows used in this experiment are as follows. 

TABLE. 72 

Some accounts of the cows in the experiment 

Breed Cow No. Date of birth Date of parturition 

Holstein 244 ll/VIII 1923 6/XI 1928 
Guernsey 204 11llI 1919 1 (XII 

" .. 211 21/lV 1926 14/1 1929 
Holstein M.Y.K. 12/II 1921 6/1 " 

" 
272 20/VII 1926 23/XII 1928 

" 
250 21/V 1924 8/III 1929 

" 
254 9/VIII " 8/III " 

" 
259 26/IV 1925 12/II " 

" 
261 18/VI " . 1/1 " . 

Guernsey 193 30/III 1923 . 29/XI 1928 

The alcohol susceptibility of milk was determined by mlxmg 
1 cc each of various alcohol percentages such as 98, 94, 90, 86, 82, 78, 
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74 and 70 into the same volume of milk keeping the contents of the 
test tube at the temperature of 15°C. The degree of casein coagula­
tion was differentiated in three classes signified by the following signs 
+ + , + , ± according to the degree of coagulation. Boiling test was 
performed on the BUNSEN flame using in each case 2 cc of milk in 
a test tube. If the coagulation occurred it is indicated by sign "+", 
if not by sign "-". 

"Stall feeding" in the remark's column in the following tables 
means fed all day long in the stall; "exercise" means that the cows 
were allowed to take exercise about 2 hours after noon milking; 
"pasture" means that the cows were kept in pasture and allowed to 
consume green grass freely. Four herdsmen took charge of milking 
during the whole experimental period. 

The experimental period continued for 75 days from 18/III 1929 
to 31/V 1929. 

2. EXPERIMENTAL RESULTS 

In the following tables will be recorded the experimental results 
on the alcohol susceptibility, acidity, and the heat stability of the milk 
of each cow produced daily during the whole experimental period. 

TABLE 73 

Influence of oestrum upon the alcohol susceptibility of milk 

Cow No. H.244 

Date 1929 Ale. % and degree of Acidity Boiling Oestrum Remarks milk coagulation test 

18/III 90++ 0.163 - + Stall feeding 

19 90+ 0.163 - - " 
20 94++ 0.163 - - " 
2l 90± 0.170 - -

" 
22 90± 0.170 - -

" 
23 94++ 0.166 - -

" 
24 94± 0.165 - - " 
25 94+ 0.166 - - " 
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TABLE 73 (C ontiiuwd) 

H 244 Cow No. I 
1-----------------1 ----------------------,------------

Date 1929 1 Ale .. % and degt:ee of Aeidl·ty Boiling lOt Remarks I mIlk coagulatIOn I test I oS rum 
-----1------------ !---------,-------,I--------1----------

26/III I 90± I 

27 90± 
28 

30 

31 

I/IV . 

2 

4 

5 

6 

7 
8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

90± 

90± 

94++ 

90± 

!JO± 

94++ 

90± 

90± 

90++ 

86++ 

86± 

90++ 
90+ 

90++ 

86± 

90++ 

90++ 

86+ 

86± 

86± 

86++ 
82± 

90++ 
86± 

82± 

86++ 

86++ 

86+-t-

82± 

86++ 

86++ 

86++ 

0.172 

0.171 

0.172 

0.177 

0.176 

0.177 

0.166 

0.172 

0.160 

0.158 

0.159 

0.163 

0.167 

0.172 

0.169 

0.174 

0.176 

0.176 

0.174 

0.163 

0.169 

0.169 

0.172 

0.176 

0.166 

0.172 

0.169 

0.165 

0.165 

0.163 

0.163 

0.165 

0.172 

0.165 

++ 

++ 

Stall feeding 

.. 
" 

" 

" 
Bred 

,. 

" 

Exercise 

Stall feeding 

Exercise 

" 

,. 



230 KENTARO MITAMURA 

TABLE 73 (Continued) 

Cow No. H 244 

Date 1929 Ale. % and degree of Acidity Boiling Oestrum Remarks milk coagulation test 

1/V 86++ 0.167 - - Exercise 
2 86± 0.169 - -

" 3 82± 0.165 - - " 4 86± 0.163 - - Stall feeding 
5 8G± 0.162 - - " 6 86± 0.161 - - Exercise 
7 82± 0.161 - - " 
8 86++ 0.158 - - " 9 86++ 0.161 - - " 

Cow No. G 204 

18flII 86± 0.187 - - Stall feeding 
19 86± 0.187 - ++ " 20 86± 0.187 - + " 21 86± 0.189 - -

" 22 86± 0.194 - -
" 23 86± 0.194 - - " '24 90+ 0.190 - - " 25 90+ 0.194 - - .. 

26 86± 0.194 - - " 27 90+ 0.190 - - " 28 90+ 0.190 - - " 30 90+ 0.184 - - .. 
31 90± 0.189 - - " 1/lV 90+ 0.194 - - " 2 90± 0.189 - - " 4 90+ 0.187 - - " 5 86± 0.187 I - - " 6 90+ 0.187 - - .. 

7 90+ 0.185 - - .. 
8 90++ 0.178 - ++ .. 
9 20++ 0.176 - ++ " 10 90++ 0.187 - - " 



STUDIES ON THE ALCOHOL COAGULATION OF FRESH COW MILK 231 

TABLE 73 (Continued) 

Cow No. I G 204 

Date 1929 1 Alc .. % and degree of Acidity Boiling Oestrum Remarks 
mIlk coagulatIOn test 

lI/IV 90++ 0.183 - - Stall feeding 

12 90+ 0.185 - - " 
13 90+ 0.185 - -

" 
14 90+ 0.179 - - " 
15 90+ 0.178 - - " 
16 86± 0.180 - - " 
17 86± 0.179 - - " 
18 86± 0.180 - - " 
19 82± 0.178 - - Exercise 

20 86++ 0.176 - - " 
21 86++ 0.180 - - Stall feeding 

22 86± 0.180 - - " 
23 86++ 0.18() - - Exercise 

24 82++ 0.178 - - " 
25 82++ 0.172 - ++ " 
26 82+ 0.173 - + " 
27 86+ 0.176 - - " 
28 86± 0.178 - - " 
29 86+ 0.176 - - " 
30 82± 0.180 - - " 
1/V 86++ 0.183 - - " 
2 86+ 0.176 - - " 
3 86+ 0.176 - - " 
4 86+ 0.178 - - Stall feeding 

5 90++ 0.176 - - ., 
6 86++ 0.176 - - Exercise 

7 82± 0.176 - - " 
8 86++ 0.176 - - " 
9 86+ 0.178 - - " 

Cow No. G 211 

18/III 94± 0.154 - - Stall feeding 

19 94± 0.158 - -
" 
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TABLE 73 (Continued) 

Cow No. G 211 

Date 1929 Ale. % and degree of I Acidity 
I 

Boiling 
Oestrum I Remarks milk coagulation test 

20/III 94± 0.153 - - Stall feeding 
21 94± 0.142 - - " 
22 94± 0.150 - - " 
23 98++ 0.143 - - I ,. 
24 98++ 0.150 - - I 

" 
25 98++ 0.150 - - .. 
26 98++ 0.147 - -

" 
27 98++ 0.150 - - .. 
28 98++ 0.150 - - .. 
30 98++ 0.143 - - .. 
31 98++ 0.150 - - " 

1/1V 98++ 0.151 - - .. 
2 98++ 0.142 - - .. 
4 98++ 0.154 - - .. 
5 98++ 0.147 - - .. 
6 98++ 0.156 - - .. 
7 98++ 0.151 - - " 
8 98++ 0.lE6 - - .. 
9 98++ 0.154 - - .. 

10 98++ 0,150 - - .. 
11 98++ 0.156 - - .. 
12 98++ 0.152 - - ,. 
13 98++ 0.151 - -

" 14 98++ 0.152 - -
" 

15 98++ 0.150 - - .. 
16 98++ 0.150 - - .. 
17 98++ 0.150 - - " 18 98++ 0.150 - -

" 19 94± 0.163 - - Exercise 
20 94± 0.154 - - " 21 98++ 0.154 - - Stall feeding 
22 98++ 0.164 - -

" 23 98++ 0.154 - - Exercise 
24 98++ 0.162 - - " 
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TABLE 73 (Continued) 

Cow No. I G 193 

I 

r 
Oestrum I Date 1929 Ale. % and degree of I Acidity Boiling Remarks milk coagulation I test 

I 

27/IV 74+ 0.130 - ++ Exercise 
28 82± 0.134 - - " 
29 86++ 0.154 - - ,. 
30 86++ 0.154 - - " 
l/V 86++ 0.158 - -

" 
2 86++ 0.158 - - " 
3 82± 0.156 - - .. 
4 86++ 0.156 - - Stall feeding 

5 86+ 0.154 - - .. 
6 86++ 0.161 - - Exercise 

7 86+ 0.150 - - .. 
8 86+ 0.152 - - .. 
9 86+ 0.154 - - .. 

11 86++ 0.154 - - .. 
13 82± 0.150 - - .. 
14 86++ 0.154 - - .. 
15 86++ 0.141 - - .. 
16 86++ 0.141 - - ,. 
17 82+ 0.110 - + .. 
18 78++ 0.112 - ++ .. 
19 82+ 0.136 - - .. 
20 86++ 0.147 - - .. 
21 86++ 0.154 - - .. 
22 86++ 0.150 - - Pasture 

23 86++ 0.150 - - .. 
Cow No. H 259 

18/III 90++ 0.169 - - Stall feeding 

19 90++ 0.174 - - .. 
20 90++ 0.168 - - .. 
21 90+ 0.170 - - .. 
22 94++ 0.165 - - .. 
23 90+ 0.176 - - .. 
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TABLE 73 (Continued) 

Cow No. I H 259 

Date 1929 Alc. % and degree of I Acidity I 
Boiling 

Oestrum I Remarks 
milk coagulation test 

29/IV 86± 0.158 - - Exercise 

30 86++ 0.158 - - " 
I/V 86++ 0.154 - ++ " 
2 86+ 0.158 - - " 
3 86+ 0.161 - - " 
4 90++ 0.159 - - Stan feeding 

5 90++ 0.158 - -
" 

6 86± 0.158 - - Exercise 

7 86± 0.156 - - .. 
8 86± 0.158 - - " 
9 86± 0.158 - - " 

11 86± 0.158 - - " 
13 86± 0.162 - - " 
14 86± 0.163 - - " 
15 86± 0.163 - - .. 
16 86± 0.161 - - " 
17 86± 0.165 - - " 
18 86± 0.161 - - " 
19 86± 0.163 - - " 
20 86± 0.161 - - " 
21 86± 0.163 - - " 
22 86± 0.167 - - Pasture 

23 86± 0.163 - - " 
24 86± 0.167 - - .. 
25 86± 0.168 - - " 

Cow No. H 261 

18/III 90± 0.148 - ++ Stall feeding 

19 90± 0.149 - - .. 
20 94++ 0.150 - - .. 
21 94++ 0.150 - - " 
22 94+ 0.146 - - " 
23 94++ 0.152 - - .. 
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TABLE 73 (Continued) 

Cow No. I H 261 

Date 1929 lAIC. % and degree of Acidity Boiling Oestrum Remarks I milk coagulation test 

24/1II 94++ 0.145 - - Stall feeding 

25 94+ 0.147 - - .. 
26 94± 0.150 - - " 
27 94± 0.149 - - .. 
28 94± 0.149 - - .. 
30 94± 0.151 - - .. 
31 94++ 0.148 - - " 
1/lV 94± 0.147 - - " 
2 94± 0.150 - - " 
4 94+ 0.145 - -

" 
5 94+ 0.143 - - ., 
6 94± 0.146 - - " 
7 90± 0.149 - + " 
8 90± 0.143 - ++ " 
9 94+ 0.144 - - " 

10 94+ 0.154 - - " 
11 94+ 0.158 - - " 
12 94± 0.158 - - " 
13 98++ 0.152 - - " 
14 98++ 0.154 - -

" 
15 98++ 0.154 - - " 
16 98++ 0.152 - - " 
17 98+ 0.153 - - .. 
18 98+ 0.153 - -

" 
19 98++ 0.147 - - Exercise 

20 94± 0.156 - - " 
21 94± 0.150 - - Stall feeding 

22 98++ 0.154 - - .. 
23 94± 0.150 - - Exercise 

24 98++ 0.152 - - .. 
25 94± 0.148 - -

" 
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3. DISCUSSION 

The author will observe here whether or not the oestrum does 
exert an influence not only on the alcohol susceptibility and heat 
stability but also on the acidity of milk. 

Cow No. 244 came to heat on 18/II1 and the milk was coagulated 
by the addition of 90ro alcohol in a degree of ++ , the acidity was 
0.163 0/0, but the alcohol susceptibility decreased showing coagulation 
by 94 % alcohol in the degree of ± after the passing of the oestrum 
period but on the contrary the acidity increased a little to 0.169 0/0. 

There was no positive reaction to the boiling test observed during 
the oestrum period. 

The same cow came in heat again on 7-8/IV, the milk was 
coagulated by 90 % alcohol to a degree of + + or by 8676 alcohol to 
a degree of ±, and the acidity decreased a little because of oestrum. 

Cow No. 204 was in heat on 19/II1 and the alcohol susceptibility 
of milk increased a little and also the acidity decreased during the 
period of oestrum. The same cow came in heat again on 8-9/IV 
and the alcohol susceptibility of milk increased showing the coagula­
tion by 90 % alcohol to a degree of + + although it showed coagula­
tion by 90 % alcohol to a degree of ± before the oestrum. Also the 
acidity of milk produced during the period of the oestrum decreased 
to 0.176;70 from 0.1850/c. This cow came in heat again on 25/IV, 
and there appeared just the same phenomena as before: the milk 
which reacted to 86 % alcohol to a degree of + + in the normal condi­
tion was coagulated by 8270 alcohol to a degree of + + on account 
of the oestrum, and also the acidity decreased to 0.172;70 from 0.1800/0. 
But these characteristics were restored to the former condition as 
soon as the oestrum diminished. 

Guernsey cow No. 211 showed a sign of heat very distinctly on 
4/V and the alcohol susceptibility of the milk increased to such a 
degree that the coagulation has taken place ever with 94 % alcohol, 
and the acidity decreased to 0.1250/0 from 0.147'70. This cow again 
heated on 28/V and both these properties changed a little though the 
degree was not so marked as before. 
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ceptibility of milk increased but the acidity decreased a little on ac­

count of oestrum. The heat stability of milk is not changed at all 

by the occurrence of oestrum at least in so far as can be found by 

employing the boiling test. Moreover there has been no recognizable 

influence upon the alcohol susceptibility of milk by the changing of 

the management such as stall feeding, exercising, or pasturing respec­

tively though these problems will be considered in more detail in 
a later chapter. 

B. Influence of Oestrum upon the Ash 
Constituents of Milk 

In the preceding section it has been shown that the alcohol 

susceptibility of milk is influenced by the oestrum. The author next 

tried to ascertain whether or not the ash constituents of milk are 
influenced by the oestrum. 

a. ASH CONSTITUENTS OF MILK SECRETED AT THE TIME OF HEAT 

DETERMINED BY THE GENERAL ANALYTICAL METHODS 

1. EXPERIMENTAL METHODS 

Milk samples used in this experiment came from the Second Farm 
of the university. Determinations were made of specific gravity, and 

fat percentages. Specific gravity was determined by using the lacto­

meter, fat percentage by BABCOCK method. The general analytical 

method applied in this experiment has already been described in 
chapter IV. 

2. EXPERIMENTAL RESULTS 

The experimental results in regard to this subject are as follows. 
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b. ASH CONSTITUENTS ESPECIALLY Ca, Mg, CI AND P CONTENT 
IN MILK SECRETED AT THE HEAT PERIOD DETERMINED 

BY THE MICROANALYTICAL METHODS 

From the above it may be recognized that there are close rela­
tions between the ash constituents especially CaO, MgO, CI and P20 5 

and the alcohol susceptibility of milk produced during the period of 
oestrum. In this connection it will be very interesting to make a 
microchemical study, aside from the general analytical one, on the 
ash constituents during the oestrum period. 

1. EXPERIMENTAL METHODS 

Cows used in this experiment belonged to the Second Farm of 
our university. The milk samples were taken at the time of strong 
oestrum and 4-7 days after the oestrum for the same cows. 

The author determined the contents of CI, Ca, P and Mg in milk 
samples by applying the microanalytical method (80) which will be 
given in detail in later chapters XIII and XIV. He also determined 
the acidity and alcohol susceptibility of these milk samples. 

2. EXPERIMENTAL RESULTS 

The experimental results concerning to the oestrum and normal 
milk are as follows. 

TABLE 75 

Experimental results with oestrum milk (mg/dl) 

Alc. % and 
Cow Oest- degree of mil.k 

Date Acidity coagulation CI P Ca Mg 
No. rum Experi- Con-

mented verted 
----

19/1 1933 260 + 0.180 I 86± 87+ 187.20 62.50 109 16.45 

19/1 1933 274 + 0.155 82± 83+ 195.98 47.62 116 15.35 

19/1 1933 301 ++ 0.140 9O± 91+ 209.20 51.28 121 14.25 

23/1 1933 244 ++ 0.180 86± 87+ 157.95 52.63 112 16.98 

30/1 1933 310 ++ 0.165 90± 91+ 140.04 57.69 111 14.51 
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TABLE 77 

Comparison of the average experimental results with 
oestrum and normal milk (mg/dl) 

Number Ale. % and 
of Oestrum Acidity degree of milk CI P Ca coagulation Eamples Converted 

----- --

10 + 0.165 85.1+ 177.68 56.73 112.1 

9 - 0.171 87.2+ 166.26 58.90 106.0 

Balance -0.006 -2.1+ +11.42 -2.17 +6.1 

3. DISCUSSION 

Mg 

15.23 

15.48 

-0.25 

There are 10 samples of milk produced during the period of 
oestrum and 9 samples of normal milk each from the same cow in this 
experiment. The author will discuss the experimental results 
obtained and tabulated in table 77. 

The acidity in the two cases is 0.165 and 0.171 '10 respectively and 
also they are respectively coagulated by 85.1 and 87.2 % alcohol to 
a degree of + . 

It will be recognized that the acidity of oestrum milk is lower 
than that of normal milk, and the alcohol susceptibility is a little 
higher in comparison with normal which agrees well with the experi­
mental results described above in section "a" of this chapter. 

The average contents of Cl, Ca, Mg, and P in the two cases are 
respectively 177.68 and 166.28 mg/dl of Cl, 112.1 and 106.0 mg/dl 
of Ca, 15.23 and 15.48 mg/dl of Mg and 56.73 and 58.90 mg/dl of P. 
There is a little increase of Cl (11.42 mg/dl) and Ca (6.1 mg/dl) 
and a little decrease of P (2.17 mg/dl) and Mg (0.25 mg/dl). 

These experimental results are almost the same as reported in 
the preceding section of this chapter except Mg content. 

Therefore it may be concluded that the oestrum has practically no 
influence on specific gravity and total ash of milk but has tendency to 
increase the alcohol susceptibility a little and to lower the acidity 
slightly. It is also indicated that the alcohol susceptibility of milk 
is influenced by the ash constituents of the oestrum milk especially 
by the increase of Ca and CI, and the decrease of P. 
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tion. KRAUE (40) found that the addition of calcium chloride effi­
ciently helps the calcium assimilation of dairy cow. 

From the study of AUZINGER (3) one learns the alcohol suscep­
tibility of milk has been increased by the addition of plentiful calcium 
materials'such as calcium phosphate at a rate of 120 g. per cow per 
day. SOMMER and BINNEY (81) also obtained the result that the 
plentiful calcium dosage for dairy cow exerted an influence· upon 
the alcohol susce(>tibility of milk, but did not change the calcium 
content in the milk ash. 

WENDT (95) reported that there was no influence of a plentiful 
feeding of sodium chloride, sodium phosphate, magnesium salt or 
calcium phosphate upon the ash constituents of milk. 

MILLER, BRANDT and JONES (55) proved that the deposition of 
calcium and phophorus in the body becomes positive by the mixing 
of plentiful bone meal in the ration. Moreover MAEOMBER (44) found 
that the cow which has been fed with a ration deficient in calcium 
for a long time will be unhealthy and that at last a bad influence upon 
the gestation of the cow will appear. 

SOMMER and LERCH (82) obtained the experimental result that 
the alcohol susceptibility, acidity, and the content of calcium and 
phosphorus in milk are not influenced by feeding of a plentiful amount 
of precipitated calcium carbonate to the dairy cow. According to 
the study of McDoNALD (50) there is no influence upon the calcium 
and phosphorus content in the milk and blood of a cow in spite of a 
plentiful dosage of calcium phosphate. 

On the other hand HUFFMAN and his coworkers (32) reported 
recently that giving a phosphorus ration to young calves, for aJ?out 
90 days after birth, has resulted in decreasing the phosphorus content 
in the blood; but on the contrary there was an increasing of the 
calcium content. 

There are many other similar investigations but after all they 
come to conclusion that the milking cow be supplied with sufficient 
supply of calcium and phosphorus in the ration mainly in the form 
of bone. mea,}, calcium carbonate,. and at the same time the animal 
must receive the vitamin D or the ultra-violet rayon the body. 

The author will describe here the results of his experiments on 
the influence of feeding various kinds of mineral salts upon the alcohol 
susceptibility of milk. Each salt will be dealt independently. 
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A. Bone Meal 

1. EXPERIMENTAL METHODS 

The author carried the experiments with this salt twice. In the 
first experiment 3 Ayrshire cows from the First Farm of our univer­
sity were used. One complete experimental period of 36 days were 
divided into 3 periods of 12 days each. The 1st and 3rd periods were 
controls and the 2nd was the experimental period during which the 
cows are given 150 g. of bone meal in the ration., There were fed 
22 kg. of corn silage, 3.0 kg. of timothy hay, and 1.9 kg. of the mix­
ture of wheat bran and soybean cake per day for each cow through­
out the whole experimental period. 

Some accounts of the experimental cows are as follows. 

Cow No. 86 85 110 

Date of birth 30/VIII 1916 27/XII 1915 28/VI 1921 

Date of parturition 20/II 1929 24/VII 1929 13/VI 1929 

Date of next parturition 14/VII 1930 6/V 1930 22/XII 1930 

Daily milk production kg. 4.0 3.0 3.0 

In the second experiment, four Holstein cows from the Second 
Farm of the university were used for 45 days, divided into 3 periods. 
Cows No. 255 and 252 were fed 300 g. of bone meal during the 1st and 
3rd periods but cows No. 239 and 275 were given these materials in 
the 2nd period only. 

Some accounts of these cows are as follows. 

Cow No. 255 239 252 275 

Date of birth 15/VIII 1924 23/VI 1923 6/VII 1924 19/1 1927 

Date of parturition 15/VIII 1929 24/VIII 1929 16/IX 1929 31/VII 1929 

Date of next parturition 15/XI 1930 21/X 1930 18/XI 1930 13/V 1931 

Daily milk production kg. 12.0 8.0 15.0 14.0 

The daily ration consisted 9 kg. of timothy hay, 5-7 kg. of mix­
ture of candy-cake, green peas, copra meal, crushed oats and 100 g. 
of salt in addition to which 40 g. of cod liver oil were added daily 
throughout the whole experimental period. 

The acidity and the alcohol susceptibility of each milk were 
determined throughout the experimental period. 

2. EXPERIMENTAL RESULTS 

The experimental results with the Ayrshire cows are as follows. 
























































































































































































































