HOKKAIDO UNIVERSITY

Title STUDIES ON THE ALCOHOL COAGULATION OF FRESH COW MILK
Author (s) MITAMURA, Kentaro
Citation Journal of the Faculty of Agriculture, Hokkaido Imperial University, 41(2), 97-362
Issue Date 1937-11-30
Doc URL https://hdl. handle.net/2115/12723
Type departmental bulletin paper
File Information 41(2) p97-362. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




ol

STUDIES ON THE ALCOHOL COAGULATION
OF FRESH COW MILK

By
KENTARO MITAMURA

[Witk 21 Text-figures]

Contents
Page
Introduction ...... ... iiviiiiiniiii it iie it iiniienens 104
I. Influence of the breeds of cow upon the alcohol susceptibility
of MilK o e et e e 107
1. Experimental methods ...........cvtiiiiiiiiinnenn.. 107
2. Cows used in the experiment ........ ... . iiiieinnn.n 109
3. Experimental results ......coviiiiiiiiiiiiiiiiiiiiaaa, 111
4. DiSCUSSION . ivuitninn it ienoneeaeneesenanrnenronennses 147
II. General reaction to ithe alcohol test of milk throughout the
whole lactation period ........ ...t i 154
1. Experimental methods ............ccoiiiiiiiiiiiinnt, 154
2. Experimental results .......... ittt 154
3. DisCUSSION ...u.itiiiti it i e e i i i e 170
IIT. Influence of neutral salts upon the alcohol susceptibility of
141 OO 178
1. Experimental methods .............ocviiiiiiiiiii, 178
2. Experimental results .......iviiiininniiiiniiiaeea 179
A. Relation between the alcohol susceptibility and pH
value of milk ... ... i e 179
B. Influence of dialysis upon the alcohol susceptibility of
MK L e e i i e 180
C. Influence of various valencies of salts upon the alcohol
susceptibility of whole and dialyzed milk ............ 182
a. Monovalent cation of neutral salts (NaCl, KCl and
A5 L ) 182
i. Milk showing negative reaction to the alcohol
test L e 182

[Jour. Facul. Agr. Hokkaido Imp. Univ. Sapporo, Vol. XLI, Pt. 2, November, 1937]



98

D.

KENTARO MITAMURA

ii. Milk showing positive reaction to the alecohol
=1

b. Divalent cation of neutral salts (CaCl: MgCl. and
BaCl) viriii i i i e e

i. Milk showing megative reaction to the alcohol

7= P

ji. Milk showing positive reaction to the alcohol
=

¢. Trivalent cation of neutral salt (FeCl) ........
i. Milk showing negative reaction to the alcohol
/=Y P

ii. Milk showing positive reaction to the alcohol
<3

Influence of monovalent cation of neutral salt upon
the aleohol susceptibility of milk containing a definite
amount of divalent cation of neutral salt ...........
a. Cases of NaCl, XCl or NH.Cl added independently

to milk containing a definite amount of CaCl. ...

S 1 (5] P

55 TR ]

b5 ¥ TR = ) P

b. Cases of NaCl, KCI or NH.Cl added independently
to milk containing a definite amount of BaCl. ....

o NaCl tiiiiiiiie it iieeneteritennenanannns

S TR €

i, NHaCL ciiiiiiiiiiiiiiieiiitantannanannenn

c. Cases of NaCl, KCl or NH.C] added independently
to milk containing a definite amount of MgCl. ..

Io NaCl ooiirir ittt e ieetiesnrneenenennens
e KOl ot it ettt e e cnnens
Hi., NHLCl . iiiiiiiii ittt iereienanns

Influence of divalent cation of neutral salt upon the
alcohol susceptibility of milk containing a definite
amount of divalent cation of neutral salt ............
a. Cases of MgCl: or BaCl: added independently

to milk containing a definite amount of CaCl. ...

b TR - ] P -
., BaCle tiiirriii it ien it cnenenenannnn
b. Cases of CaCl: or BaCl: added independently to
milk containing a definite amount of MgCl: .....
b PR - P
ii. BaClz ....................................

c. Cases of CaCl: or MgCl added independently to
milk containing a definite amount of BaCl. ......

Page

183

183

184
184

184

184

185

185
185
186
186

186
187
187
187

188
188
188
189

189

189
190
90

190
191
191

191



STUDIES ON THE ALCOHOL COAGULATION OF FRESH COW MILK

ii. MgCls ....................................
Influence of trivalent cation of neutral salt upon the
aleohol susceptibility of milk containing a definite

amount of divalent cation of neutral salt ...........
a. Case of FeCl; added to milk containing a definite
amount of CaCla ........ciivimiiiiiniiennnnn.
b. Case of FeCl: added to milk containing a definite
amount of MgCl: ..........civiiiiiiiinnn.
e. Case of FeCly added to milk containing a definite
amount of BaCl: ..........cciiiiiiniiiinn.

Influence of monovalent cation of neutral salt upon
the alcohol susceptibility of milk containing a definite
amount of monovalent cation of neutral salt ........
a. Cases of KCl or NH.Cl added independently to
milk containing a definite amount of NaCl ......
T <€) U S
B8 TR N - 0] L P
b. Cases of NaCl or NH.Cl added independently to
milk containing a definite amount of KCI ........
R\ 1)
i, NHLCl oot it i ie it ieenonnneenans
e. Cases of KCl or NaCl added independently to milk
containing a definite amount of NH.Cl .........
G 7 LA
. NaCl oot it i i e it it ennnnenaenn
Influence of divalent cation of neutral salt upon the
alcohol susceptibility of milk containing a definite
amount of monovalent cation of neutral salt ........
a. Cases of CaCl., MgCl. or BaCl: added indepen-
dently to milk containing a definite amount of
NaCl i i e i et

R O 1 P
i, MgCle Lot e e e,
fil. BaCl: .t i it i it
b. Cases of CaCl:, MgCl: or BaCl: added indepen-
dently to milk containing a definite amount of XCl.
i CaCl: oot i e
e MgCle oottt i e e e e
i, BaCl oo e e e,

c¢. Cases of CaCl:, MgCl: or BaCl. added indepen-
dently to milk containing a definite amount of
B\ 16 S

Page
192
192

192

192

193

193

194

194
194
195

195
195
196

196
196
197

197

197
197
198
198

99



100

3. Discussion

KENTARO MITAMURA

TR 7Y 01 PN
H, MgCl: v i e e
Hil, BACle v ietitiie et iaanan e aananenns

Influence of trivalent cation of neutral salt upon the
alcohol susceptibility of milk containing a definite

amount of monovalent cation of neutral salt ........
a. Case of FeCl; added to milk containing a definite
amount of NaCl ... .. i,

b. Case of FeCl; added to milk containing a definite
amount of KCl ... .. it
c. Case of FeCl; added to milk containing a definite
amount of NH.Cl ... ... ...
Influence of monovalent cation of neutral salt upon the
alcohol susceptibility of milk containing a definite

amount of trivalent cation of neutral salt ..........
a. Case of NaCl added to milk containing a definite
amount of FeCla ...... 0. iiiineeinnnnan...

b. Case of KCl added to milk containing a definite
amount of FeCly ... ... i,
c. Case of NH.CI added to milk containing a definite
amount of FeCla ..... ... . i,
Influence of divalent caticn of neutral salt upon the
alcohol susceptibility of milk containing a definite
amount of trivalent cation of salt .................
a. Case of CaCl. added to milk containing a definite
amount of FeCls .....ouiiiiiuinininrnnnnnnnnn
b. Case of MgCl. added to milk containing a definite
amount of FeCla ........... .. v,
e. Case of BaCl. added to milk containing a definite
amount of FeCls ....ovuitiiiiiiiiinennnnnnas

IV. Relation between the alcohol susceptibility of milk and the ash

constituents in it
1. Experimental methods
2. Experimental results
i.
ii.

iii.

iv.

Results of analysis of the ash constituents in colostrum
which shows positive reaction to aleohol test ........
Results of analysis of the ash constituents in normal
milk which shows negative reaction to aleohol test ..
Results of analysis of the ash constituents in normal
milk which shows positive reaction to alcohol test ...
Results of analysis of the ash constituents of milk at
the end stage of lactation

201

201

202

202

203

203

203

204

204

204

205

205
205

206
207
210
210

211

212



STUDIES ON THE ALCOHOL COAGULATION OF FRESH COW MILK

V.

VI.

VIIL

VIIIL.

3. DiISCUSSION vt vnveittninnoneneroreoransnsnnonsensans
Influence of the testing temperature upon the alcohol sus-
ceptibility of milk ...... ... ... . i

1. Experimental methods ............. ... ... . ... ... ..
2. Experimental results ........ ... .. ... i,
3. DiSCUSSION tvvviitriti et et e
Relation between the passage of time and the alcohol sus-
ceptibility of milk kept at a definite temperature ........
1. Experimental methods ............. .. ... .. ... L.
2. Experimental results ............c. i,
3. DiSCUSSION .. iviiti it i e et e
Influence of oestrum of cow upon the alcohol susceptibility
of milk and its ash constituents .......................
A. Influence of oestrum upon the alcohol susceptibility

of milk ... i i i

1. Experimental methods .........................

2. Experimental results ................ ... ... ...

3. Discussion ...........iiiiiiiiiii i i

B. Influence of oestrum upon the ash constituents of
MK L e s

a. Ash constituents of milk secreted at the time of
heat determined by the general analytical methods.

1. Experimental methods .....................
2. Experimental results ......................
3. Discussion ......coiiiiiiiiiiiiiiiiiiiieea

b. Ash constituents, especially Ca, Mg, Cl, and P con-
tent, in milk secreted at the heat period determined
by the microanalytical methods ................
1. Experimental methods .....................

* 2. Experimental results .............. ... ...

3. DiscuSsion ......ciitiiiiin it
Influence of salts dosage upon the alcohol susceptibility of
LK oottt e i e e ettt i

A, Bonemeal .....cuitiiiiiii i i i e e
1. Experimental methods .........................
2. Experimental results ............ .. .. .. .. ... ...
3. DiSCUSSION . ..vtiiiiiiitieeits it inaananeene
B. Calcium TACEATE + v v e e e et e e e
1. Experimental methods .........................
2. Experimental results ..........................
3. DiSCUSSION ... i ittt e i i i e
C. Di-potassium phosphate ...............coviiiin.n.
1. Experimental methods .........................

2. Experimental results ...........cciiiiiiinnns

Page

214

216
217
217
222

222
222
223
224

226

227
227
228
244

246

246
246
246
249

250
250
250
252

101



102

IX.

XI.

KENTARO MITAMURA

Page

3. DiSCUSSION tvvvr ittt ittt it 268

D. Sodium citrate ......ccoiiiiiiiinriieiiiiaiieian 268

1. Experimental methods ...............oooviit, 268

2. Experimental results .........ooeviiiiiiiien.n, 270

3. DisCUSSION .+ it iiiirenret et e i i 270

E. Sodium bicarbonate ..........ciiiiiiiiiiiiiiaann., 271

1. Experimental methods ................. eeeeaa 271

2. Experimental results ..............ievivan... 271

3. DiSCUSSION +vtveveirentroenstesncerssnsrnnnnannns 274
F. Di-sodium phosphate, calcium carbonate, or magnesium

carbonate ........ ...l i i i 274

1. /Experimental methods .................. ... ... 274

2. Experimental results ...........00iiuia.., 7

3. DiSCUSSION . ..civiiiiei it inrneinenaenaan, 278

G. Phoscalpin ....coviuiiienriienenreirenenonannnnanns 281

1. Experimental methods ........ ..., 281

2. Experimental results ................... IO 281

3. DiSCUSSION .. ivivveiurnninnenecnenerrenononanas 283

H. Calcium ....cooiiiiniiiiiiit it ieiteiieennanannns 283

1. Experimental methods ............ ... .ot 284

2. Experimental results ..........coieiiiiiia... 285

3. DiSCUSSION .. .ttt ittt 288
Influence of feeding a ration rich or poor in protein upon

the alcohol susceptibility of milk ...................... 290

1. Experimental methods ......................... 291

2, Experimental results ......... ..., 293

3. Diseussion .......ciiiiiiiiiiii i e i 297
Influence of a sudden change in cow’s ration upon the

alcohol susceptibility of milk ................ [ 298
A. Case of sudden change of coarse fodder .............

1. Experimental methods ............ e 298

2. Experimental results ........c.cviiiinininennn.. 299

3. DisCUSSION ...ttt i i e e 299

B1. Case of sudden change of concentrates .............. 303

1. Experimental methods .......c.ccvvuivniunrnann. 303

2. Experimental results ....o.coiiviiiiiiniiniianen 303

3. Discussion ........cieiiiiirieiieii e 7

B2. Case of sudden change of concentrates .............. 310

1. Experimental methods ..........ciiiiiiierine.. 310

2. Experimental results ................ PN 310

8. DiISCUSSION . .\vutvirreenernenreneneenenennenannns 312

Influence of rich or poor supply of balanced ration for the
cow upon the alcohol susceptibility of milk .............. 313



STUDIES ON THE ALCOHOL COAGULATION OF FRESH COW MILK 103

Page
1. Experimental methods ..........c.viviviiin... 313
2. Experimental results ......c.ciiiiiiiiiiiiainn 314
3. DISCUSSION . .vvtitiein i ieereraritnrasaaenoas 314
XII. Relation of fat content upon the alecohol susceptibility of
milk ... e P 317
1. Experimental methods ............ .ot 317
2. Experimental results .........coviiniiieniinenn 317
8. DiSCUSSION v .vviiiiir i et rerninonssnsncenes 324
XIII. Relation between the inorganic salts in blood and the
alcohol susceptibility of milk ........... . ceivieiiiiin 325
1. Experimental methods .........ccviviiviinene s 326
2. Experimental results .......cociiiiiiiiiiainn. 331
3. Discussion ......c.cieiiiiiiiiie ittt iiaeanns 332
XIV. Influence of inorganic matters in whole and dialyzed milk
serum upon the aleohol suseceptibility of milk ............ 333
1. Experimental methods ..............ciiviannn ‘834
2. Experimental results .......ccveeirinnnnneanans 337
3. Discussion ......... ettt 339
XV. Influence of di-potassium phosphate upon the alcohol sus-
ceptibility of milk ....... .t 341
1. Experimental methods ...............coivine.n. 342
2. Experimental results ~.........cc i, 344
3. Discussion .......c.iiiiiiiiiiii i e 346
XVI1. Relation between the iso-electric point of milk casein and
the alcohol susceptibility of milk ......... ... veu.... 347
1. Experimental methods ............ oo 348
2. Experimental results ............ ... 0iinennn 348
3. Discussion .....c..iiiiiiiiiiiiii it it 348
XVII. Influence of freezing upon the alcohol susceptibility of
2111 < OO PP 350
1. Experimental methods ................. ..ot 350
2, Experimental results ........ocoiiiiiiiiinnenn 350
3. DisSCUSSION . ...ii.i it i e e 362
XVIII. Influence of original catalase content in milk upon the
alcohol susceptibility of milk ............ .. i vin.n. 3562
1. Experimental methods .................ccvvnen 353
2. Experimental results .........c.eitiiiiiirronnnn 353
3. DiSCUSSION ... .. .t i e i et 355
Summary and conclusion ........ ...ttt i i 55

Bibllography ..ttt i i i it et et i e 360



104 ' KENTARO MITAMURA

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
aleohol 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 alecohol 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. '

It 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
RiuM (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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In order to produce a high grade first class milk, care must be
taken in the following points: milking from healthy cows, cleanliness
at milking time, skilfulness of the milker, perfect cooling of the milk
immediately after milking and omitting the colostrum, milk at the
end of lactation, and milk secreted from unhealthy cows.

The question now arises as to why such a fresh milk often yields
a positive reaction to the alcohol test in spite of paying sufficient at-
tention in milking and handling to the points described above.

There have already been a good many investigations about this
problem. It has been found to be mainly due to the salt balance in
milk, and this phenomenon belongs to the field of colloid chemistry
of milk, that is to say dehydration is caused in milk by the addition
of alcohol, thereby increasing the coagulation of milk casein (63).

It has already been proven that the addition of salts to milk
especially calcium, magnesium, phosphates, and citrates have a close
relation to the alcohol coagulation of milk; calcium and magnesium
promote, but on the contrary, citrates and phosphates discourage the
alcohol coagulation of milk.

AUZINGER (3) reported that the alcohol coagulation of milk casein
is due to the salt constituents, especially to the calcium content, not
to the acidity of milk. He also found that by the addition of soluble
calcium salt to milk, the tendency of its alcohol coagulation can be
increased, and further that milk is more sensitive to alecohol coagula-
tion by feeding 120 g. of calcium phosphate daily. SENO (78) has
obtained a result that stronger the aleohol susceptibility of milk
greater the calcium content in it.

SoMMER and BINNEY (81) proved that the alcohol coagulation
of milk can be encouraged by caleium feeding but did not find any
changing of calcium content in the milk. They state further that
there is a close relation between the ash constituents in milk and
susceptibility to coagulation by alcohol, especially that the suscep-
tibility to alecohol can be increased by the addition of calcium and
magnesium salts, but is not changed by the addition of potassium
and sodium salts, while on the contrary, it is decreased by the addi-
tion of citrates and phosphates. Also KOLTHOFF (89) and AYER and
JOHNSON (4) arrived at the conclusion that the salt constituents,
particularly the content of calcium and phosphate, in milk have a
close relation to its alcohol susceptibility.
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1t is a well known fact that the susceptibility of normal milk to
coagulation by alcohol depends upon the ash constituents especially
the balance of -calcium and phosphate, as described dbove.

Then it is very important to investigate the percentage of positive
veaction to the alcohol test in fresh milk among herds of milking cows,
and it is also desirable to know the strength of alcohol solution that
brings about the coagulation in fresh milk most. Again it is interest-
ing to see if there is any relation of the alcohol susceptibility of
milk to individuals or breeds of cow. Further, studies on the general
alcohol reaction of milk throughout the whole lactation period, the
interval after parturition when the alcohol reaction of colostrum will
disappear and number of days before the end of lactation the alcohol
coagulation of milk again appears, will be reported in this paper.

It is also interesting to learn the influence of neutral salts upon
the aleohol coagulation of milk, and the relation between the ash
constituents of milk and its alcohol susceptibility.

It is not yet determined whether or not the testing temperature
has any influence on alcohol susceptibility of milk. It is still a ques-
tion to be solved, what relation there is between the alcohol sus-

ceptibility of milk and the keeping quality of milk at a definite
temperature. , .

Is the alcohol susceptibility of milk influenced by the oestrum of
the cow, and are there any changes in the ash constituents in milk
secreted at that time? Neither the influence of the freezing of milk
upon its aleohol susceptibility nor the relation between the aleohol
susceptibility of milk and the original enzyme, especially catalase con-
tent in milk which has an important meaning in physiological sense
has yet been determined.

It is within the scope of the present paper to report studies re-
garding the influence of the feeding of various kinds of salts upon the
alcohol coagulation of milk whether there is any close relation be-.
tween the inorganic salts in milk and its aleohol susceptibility.

The feeding of cows is generally based on the feeding standard.
But when cows are fed with an unbalanced ration such as one over
or under supply in protein, a large or small amount of the ration
itself, the question arises as to whether there is any influence upon
the alcohol susceptibility of the milk.

It is also important to observe the influence of sudden change

of the ration of the coarse fodder as well as concentrates, upon the
alcohol susceptibility of 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 Cl, 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 aleohol 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 alecohol coagulation
of milk as mentioned above.

The authors wishes to express his sincere gratitude and hearty
thanks to Dr. K. IcucHI, Dr. A. MiyAwAKI and Dr. M. Saro, 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 cold 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 %.

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
Aleonol % Degreeol | mlonatgs | ool
66 ++ - 6b +
66 + 66 +
66 . + 67 +
0. ++ 69 +
70 + 70 +
70 + 1 +
74 ++ 73 +
T4 + 74 +
74 + 75 +
78 +-+ s +
78 + 18 -+
78 + 79 +
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TABLE 1 (Continued)

A'cohol coagulation obtained Alcohol coagulation obtained
from the experiment from the conversion
Aleohol % congaration Aleotol % conguiation
82 ++ 81 +
82 + 82 +
82 + 83 +
86 ++ 85 +
86 + 86 +
86 + 87 +
90 ++ 89 +
90 + 90 +
90 + 91 +
94 ++ 93 +
94 + 94 +
9 + 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—
aleohol and (e (CER 79+ 4
degree of milk
coagulation in 73+ M+ 81+ 5+
the same sample T4+ + 78+ 4+ 824+ T+

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

Cow No. Date of parturition Experimental period
239 21/X 1930 19/IV - 9JVII 1931
274 10/X » 19/IV - 9/VI1 ’
237 6/IV. e _ 19/1V - 9/VII .
243 10/11 1931 19/IV  -19/X1I "
283 12/111 » 19/IV - 8/VI .
284 3/X 1930 19/IV. -26/X .
252 18/X1 " 19/IV -19/IX "
270 20/X1 ” 19/IV  ~11/VIII "
277 28/X1I . 19/IV  -10/IX '
254 10/1 1931 19/IV - 8/VI '
255 15/XI 1930 19/IV - 9/X .
230 20/X11 . 11/VI -26/X .
279 17/1V 1931 11/VI -26/X .
250 27V " 1YVI -19/XII .
294 /v . 11/VI -19/X1I .
260 29/VI ” 6/VII -19/X1I ’
244 5/VI ” 30/VII -19/XII .
298 24/VIII v 2/X -19/X1I -
300 16/VII " 14/VIII-19/XII .
292 18/VII ” 14/VIII-19/X11 .
301 20/VII ” 14/VIII-19/X1I .
287 1/VIIL ” 14/VIII-19/XII .
302 19/X " 2/X1 -19/X1I 0
293 11/VI1 ” 14/XI -19/XI1 .
297 7/VII ’ 17/X1 -19/XI1I .
239 24/VIIL . 2/XI -19/XII .
254 6/X1 ” 7/XII -19/XII '

TABLE 3

Particulars as to the Ayrshire cows

Cow No. Date of parturition Experimental period

94 25/IX 1930 71 -27/VII 1931
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TABLE 3 (Continued)

Cow No. Date of parturition Experimental period
97 15/X1 1930 71 -30/VII 1931
115 9/VI s 71 - B/IV "
114 - 19/X1 : 1 7/ -19V1 »
86 14/VII " 71 - 6/I11 ”
128 10/V ” 7L -80/VII »
142 19/1 1931 7/111 -15/VIII '
110 22/X11 1930 15/1V -18/X11 ’
91 11/VIiI " 15/IV -19/V1 "
1 22/I1X 1931 15/IV -16/X ’
144 22/111 . 27/VII-18/XI1 »
127 21/11Y " 15/1V -18/XI1I "
115 10/VI . 20/X1 -18/X11 "
128 13X ’ 21/XT -18/XI11 »
TABLE 4
Particulars as to the Guernsey cows
Cow No. Date of parturition Experimental period
205 23/1 1931 19/1V-11/VIII1 1931
222 30/X1I 1930 19/IV-20/X11 »
217 20/IX " 19/1V-11/VII .
220 9/1X " 19/1V-20/X1I "
223 20/VIII ' 19/IV-14/VIl '
223 X 1931 2/X -20/X11 ’
225 28/VI 1930 19/IV- 7/IX "
214 141V " 19/1V-20/X11 "
226 15/VII 1931 " 13/X -20/X1I »
221 18/VIl » 14/IX-20/X11 »
. 217 23/IX ”» 19/X -20/X11 '

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/X1I 1931, the aleohol 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 T/I-18/XIT 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 19/1V-20/X1I 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
aleohol of Holstein fresh milk

Cow No. 239 274 237
Ale. % and degree Ale. 9% and degree Ale. % and degree
Date of milk coagulation of milk coagulation of milk coagulation
IF;I}:%%ZE . | Converted Efégizz Converted Elﬁ?ﬁ?& Converted
19/1V 18+ + 7+ 82+ 82+ 86-- 86+
21 78+ 78+ 82+ 82+ 82+ 83+
23 78+ 78+ 82+ 82+ 82+ 4 814
28 . T8+ 94 824 824 824+ 814
30 8+ 9+ 824 82+ 82+ -+ 81+
2V 78+ 79+ 82+ 82+ 824 -+ 81+
4 784 78+ 82+ 83+ 824 82+
6 784 8+ 8+ 79+ 82+ 82+
8 . 78+ 794 78+ 79+ 82+ 83+
11 74+ 75+ 78+ 9+ 82+ 834-
13 8+ + 77+ 8+ 794 82+ 83+
15 78+ + 7+ T4+ T4+ 86+ 4 85+
17 T4+ 74+ 74+ T4+ 86+ 86+
19 78+ T8+ - T8+ + 74 86+ 4 85+
21 78+ 784 T4L 54 32+ 824
25 78+ 794 82+ + 81+ 8+ + T+
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Cow No. 239 274 237
Ale. % and degree Ale. 9 and degree Alc. % and degree
of milk coagulation of milk coagulation of milk coagulation
- Date - - e
E‘l}égi?& Converted ?n};gizl& Converted g’éﬁi’éﬁ Converted
27V T4+ 754 8+ 79+ 82+ + 81+
29 78+ 84 78+ 794 78+ 79+
1VI 78+ + T+ 78+ 78+ 864+ 85+
3 74+ 76+ T8+ 77+ 824 83+
5 74+ 75+ 78+ 79+ 864+ 85+
8 T4+ T4+ 78+ 78+ 86+ + 85+
11 74+ T4+ T8+ + 77+ 86 86+
13 74+ T4+ T8+ 4 7+ 86+ 86+
15 T4+ T4+ 78+ + 77+ 86 87+
17 4+ T4+ 784+ 774 90+ + 89+
19 8+ + T+ 8+ + T+ 86+ 87+
22 T4+ 754 8-+ 78+ 86+ 87+
24 T4+ + 3+ 74+ 74+ 86+ 86+
26 74+ T4+ T4+ 74+ 86+ , 86+
29 74+ 5+ T4+ 4+ 8L 87+
1/VI1 74+ 75+ T4+ T4+ 90+ + 89+
3 8+ + T+ T4+ T4+ 86+ 87+
6 74+ T4+ 4+ 74+ 904+ 89+
9 T4+ T4+ T4+ 754 86+ 87+‘
243 283 284
19)IV 86 86+ 74+ 744 86+ 86-+
21 86+ 85+ 784+ 77+ 86+ 87+
23 82+ 83+ T4+ 764 90+ + 89+
28 82+ 83+ T4+ 75+ 86+ 86+
30 82+ 83+ T4+ 5+ 86+ 87+
2/v 82+ 82+ 8+ + 74+ 86+ 86+
4 86+ + 85+ 74+ 76 86+ 87+
6 82+ 82+ T4+ 74+ 82+ 83+
8 82+ 82+ 744 4+ 86+ 86+
11 82+ 82+ 744 T4+ 86+ 86+
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TABLE b (Continued)

Cow No. 243 283 284
Alc. % and degree Ale. 95 and degree Ale. % and degree
of milk coagulation of milk coagulation of milk coagulation
Date
g’éﬁ%ﬁi Converted g’égﬁg Converted g’é%igﬁ Converted

13/v 824 82+ C T4+ 73+ 82+ 82+
15 8t 794 70+ 0+ 86+ 86+
17 82+ 82+ 4+ T4+ 86+ 87+
19 82+ + 814+ == 754 86+ + 85+
21 84+ 174 0+ + 69+ 86+ + 85+
25 78+ 94 70+ 70+ 86+ 86+
27 T84+ T+ 0+ T4 864 86+
29 82+ + 81+ 70+ 0+ 86+ 86+
1/V1 8244 81+ 70+ 14 86+ 86+
78+ 78+ 70+ 1+ 86+ 86+
5 8+ 9+ 4+ 4+ 82+ 83+
8 8- 78+ 70+ 70+ 82+ 83+
11 78+ 8+ 82-1- ‘82+
13 784 8+ 82+ 83+
15 78+ 79+ 82+ 82+
17 8+ 78+ 82+ 83+
19 78+ 8+ 82+ 82+
22 78+ 78+ 86+ - 86+
24 784+ T+ 82+ 83+
26 784+ T+ 82+ 83+
29 78+ 8+ 824- 82+
Yvil 84+ 17+ 82+ 4 814
3 T4+ 5+ 78+t 794
6 784+ m+ 82+ 82+
9 8+ 8+ 82+ 824
11 78+ 78+ 86+ -+ 86+
14 78+ 78+ 86+ + 85+
17 18+ 784 8+ 4 T+
20 824+ 814 82+ 82+
22 824+ 81+ 82+ 83+
24 784+ 774 824+ 83+
28 8+ 8+ 82+ 83+
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Cow No. 243 244 284
Ale. % and degree Alc. % and degree Alc. % and degree
Date of milk coagulation of milk coagulation of milk coagulation
E:égigd- Converted E}’;‘;&Zﬁ Converted E’;ﬁi’éﬁ Converted
30/VII 78+ 79+ 74+ 75+ 82+ 83+
5/VIII 784+ T+ 8+ 79+ 78+ 79+
7 78+ 8+ 8+ 78+ 824 824
11 74+ T4+ T4+ 75+ 82+ 82+
252 270 27
19/1V 82+ 824 82+ + 81+ 74+ 5+
21 82+ 83+ 824 824 784+ 77+
23 86+ + 854 82+ 82+ 784+ 774
28 82+ 834 824+ 81+ 8+ + 774+
30 82+ 83+ 8+ 79+ 8+ + 77+
2/V 82+ 834 78t 794 T8+ + 77+
4 82+ 824 82+ + 81+ 84+ 77+
6 824 82+ 8+ 79+ T4+ 75+
8 824 83+ 78+ 794+ 84+ 7+
11 82+ 82+ 8+ 8+ 78+ 4 7+
13 824 82+ 8+ 8+ T4+ 5+
156 824 824 78+ 78+ T4+ 4+
17 82+ + 81+ 78+ 79+ 74+ T4+
19 82+ 824 784 78+ 74+ T4+
21 78+ 9+ 78+ 8+ 784+ 7+
25 86+ -+ 85+ 8+ 79+ 84+ 7+
27 82+ 83+ 784+ 77+ 7844 M+
29 824 834 784+ 77+ T4+ 75+
vl - 82+ 82+ 78+ 79+ 744+ 73+
3 824 82+ 78+ 79+ T4+ 74+
5 78+ 79+ T4+ 75+ 70+ 1+
8 T4+ + 73+ C 184+ 7+ 70+ 1+
11 784 794 4+ 754 70+ 714
13 824 82+ 70+ 1+ 74+ 74+
15 82+ 824 T4+ 75+ T4+ + 73+
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TABLE 5 (Continued)

Cow No. 262 270 277
Ale. % and degree Ale. % and degree Ale. % and degree
of milk coagulation of milk coagulation of milk coagulation
Date - : -
Elzgi:g Converted gﬁ%ﬁl& Converted g’égﬁgg Converted
17/V1 82+ + 81+ 8+ 4 T+ 0+ 714
19 82+ 82+ 78+ 79+ T4+ T4+
22 82+ 4 814 78+ 794 74+ 4 73+
24 78+ 78+ 82+ 82+ 0+ 71+
26 824+ 81+ 8+ 8+ 70+ 70+
29 8+ 8+ 4+ 75+ T4+ 74+
vl 8+ 8+ 704+ 69+ 744+ 73+
3 184+ T+ 8+ + 174 8+ + T+
6 8+ 79+ 8+ 78+ T4+ 15+
9 82+ + 81+ 8+ + 77+ T4+ 75+
11 824 82+ 84 84 T4+ 5+
14 82+ 82+ 8+ 8+ 8+ + T+
17 78+ 84 4+ 75+ 744+ 75+
20 82+ 82 8+ + 77+ T4+ + 73+
22 82+ 82+ T4+ 54 4+ 6+
24 824+ 81+ T44-+ 73+ 44+ 34
28 78+ 78+ 0t 1+ 744+ 3+
30 78+ 79+ 04+ 69+ T4+ 74+
5/VIII 784 78+ 661 674 T4+ + 73+
7 8+ .18+ 0+ 04 70+ M+
11 8+ 78+ 0+ 0+ 70+ 71+
2564 256 279
19/IV 4x 75+ 824+ 81+
21 74+ 754 86+ + 85+
23 4+ T4+ 82+ 83+
28 4+ 75+ 82+ 824
30 74+ T4+ 82+ 83+
2V T4+ 75+ 82+ 83+
4 T4+ T4+, 82+ 83+
6 T4+ 74 70+ 714
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TABLE 5 (Continued)

Cow No. 254 255 279
Alec. % and degree Alc. 9% and degree Ale. % and degree
of milk eoagulation of milk coagulation of milk coagulation
Date
g’égizl& Converted g’ég‘i?& Converted E}?I)x?;& Converted
8/v T4+ 74+ 70+ 1+
11 4+ 744 8t 9+
13 74++ 73+ 82+ 82+
15 T4+ + 73+ 8+ 8+
17 T4+ T4+ 78+ 9+
19 70+ 1+ 82+ -+ 81+
21 - T4+ T4+ 8+ 79+
25 T4+ + 73+ 824 82+
27 70+ 704 82+ 82+
- 29 70+ 70+ 824 82+
V1 70+ + 69+ 82+ + 814
3 70t 714 8+ + 7+
5 T4+ 4 734 784 84
8 744+ 73+ 78+ + 7+
230
11 78+ 8+ 78+ 8+ 70+ -+ 69+
13 - 8244 81+ 824+ 81+ 70+ 70+
15 78+ + 17+ 78+ 78+ 70+ 70+
17 8+ - 794 . 824 82+ 704+ 69+
19 8+ + 7+ 82+ + 814 704 70+
22 . 82+ + 81+ 86+ + - 85+ 70+ 70+
24 824+ - 81+ 86-1-+4- 854 704+ 69+
26 8+ 794 82+ 82+ 704+ 69+
29 84+ YES 82+ 834 70+ 4 694
1/VII 78+ T8+ 821 824+ 70+ T+
3 8+ 79+ 86+ -+ 85+ 70+ 714
6 8+ 78+ 864+ 85 74+ + 73+
9 82+ + 81+ 86+ 86 T4+ T4+
11 82+ 4 814 864+ 85+ T4+ + 734
14 78+ 8+ 86+ 86+ T4+ 4+
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TABLE 5 (Continued)

Cow No. 230 255 279
Ale. % and degree Ale. % and degree Alc. 9% and degree
of milk coagulation of milk coagulation of milk coagulation
Date
g’éﬁ%ﬁg Converted Eﬁgiég Converted ﬁigizg Converted
17/vI1 78+ 79+ 86 86+ 744+ 3+
20 78+ 79+ 86+ +- 854 4+ T4+
22 784: 9+ 82+ 83+ T4+ + 73+
24 82+ 824 82+ 824 74+ T4+
28 824 82+ 82+ 82+ T4+ + T3+
30 T8+ 9+ 82+ 82+ T4+ + 3+
5/VIIIL 82+ 824 82+ 824 704 0+
7 8+ 8+ 82+ 83+ 70+ 1+
11 T8+ + T+ 82+ 83+ T4+ T4+
250 294 260
11/VI T4+ 754 44++ 73+
13 8+ 8+ T4+ T4+
15 784 784 7444 73+
17 8+ 794 T4+ 4+
19 82+ 82+ 8+ + 7+
22 824 - 814 784+ T+
24 78+ 79+ 84+ + 7+
26 82+ 82+ 8+ + 77+
29 90+ -+ 89+ 84+ 4 7+
1/VII 90+ -+ 89+ T4+ 73+
3 90+ + 894 78+ 78+
6 82+ 83+ T4+ 754 78+ 84
9 90+ 90+ 78+ 78+ 82+ + 81+
11 82x 83+ T4+ "5+ 82+ + 81+
14 864+ 85+ 84+ 7+ 824 82+
17 86+ 874 T4+ 75+ 824 83+
20 90+ +- 894 4+ 75+ 86-- 864
22 86+ + 854 8+ 4+ 7T+ 82+ 83+
24 82+ 83+ T4+ 54 82+ 83+
28 86-+ 86+ 4+ T4+ 8+ 9+
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Cow No. 250 294 260
Ale. % and degree Alc. % and degree Alec. % and degree
Date of milk coagulation of milk coagulation of millf coagulation
I}ﬁ}égizg Converted g’;g%g:{ Converted Elzgizg Converted
30/V1I 86+ 86+ 70+ 1+ T4+ T4+
6/VIIIL 90+ 89+ T4+ T4+ 8+ 9+
7 90+ 90+ 8++ 77+ 82+ 82+
11 90+ 90+ 74+ 4 T3+ 82+ 83+
14 90-- 904 T4+ 744 86+ -+ 85+
18 90+ 90+ T8+ + 7+ 86+ 86+
21 90x 91+ T4+ 4+ 9044 89+
24 94+ + 93+ T4+ + 73+ 82+ 83+
28 94+ 94+ 744+ 734 82+ -+ 81+
1/IX 86+ 874 0+ N+ 82+ 824
4 86+ 87+ 70+ 714 82+ + 81+
7 90+ 904- T4+ 744 84 8+
10 90+ + 89+ T44- T44- 82+ 82+
12 94++ 93+ 70+ 71+ 8+ 8+
14 90+ 90 744+ B+ 8+ T8+
17 86+ 86+ 70- 704 8++ T+
19 90+ 90+ 0+ 714 82+ 81+
25 90+ - 914 744+ 3+ 82+ 83+
28 94+ 4 93+ T4+ T4+ 82+ 82+
30 90+ 90+ 704+ 1+ 8+ T+
2/X 90+ 91-- 70+ 704 82+ 82+
b 90+ + 89+ 704 70+ 78+ 8+
8 90+ 90+ 704 70+ 8+ 78+
10 90+ 90+ 70+ 0+ 824- 821
13 90+ 90+ T4+ + 784 84 8+
16 86+ + 85+ T4+ -+ 73+ 82+ + 81
19 86+ 87+ 4+ + 3+ 84 78+
22 90+ + 89+ 0+ mn+ 824 4 81+
26 90+ 91+ 0+ 1+ 8+ 9+
230 279 243
14/VIII T4+ 4+ T4+ + 73+ T4+ T4+
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TABLE 5 (Continued)

Cow No. 230 279 243
Ale. % and degree Ale. 9% and degree Alec. % and degree
of milk coagulation of milk coagulation of milk coagulation
Date
g’;gﬁ?& Converted g’ég%gg Converted El’éﬁigg Converted
18/VII1 784+ T+ 70+ 704 T4+ + 3+
21 78 79+ 70+ 71+ T4+ + 3+
24 82+ + 81+ 70+ 1+ 4+ + 3+
23 82+ 4- 81+ T0+ 70+ 78+ 78+
1/IX 4+ 4+ 70+ T4 78+ + 7+ -
4 78+ + 7+ 70+ 4 74+ %+
7 — — — —_ T4+ 4+
10 78+ C 78+ 74+ T4+ 74+ 4+
12 744 44 T4+ 73+ 78+ + 74
14 T4+ -+ 84 70+ 14 T4+ 44
17 74+ T4+ 70+ 70+ 78+ + 7+
19 78+ 78+ 70+ 70+ T4+ 75+
25 744 754 70+ 1+ T4+ 5+
28 T4+ 744 " 744 T4+ 78+ + 7+
30 T4+ 73+ 70+ 1+ T4+ 75+
2/X 74+ 4+ 70k 1+ 74+ 5+
5 T4t 75+ 74+ 74+ 78+ 18+
8 T4+ T4+ 70+ 71+ 4L 754
10 4+ w6+ 70+ T1+4 T4+ B+
13 T4+ 4+ 73+ 744+ ‘134
16 70+ 714 70+ 70+
19 744 754 T4+ C 74+
22 44+ 34 704 70+
26 744+ 73+ 70+ 4
250 294 260
29 90+ 9L4 70 71+ 8+ + T+
31 904~ 90+ 744+ 34 8+ 78+
2/X1 90+ 90+ 70x 1+ 82+ + 814
- b 90+ 90+ 0% N+ 82+ + 81+
7 86+ 87+ 70+ 70+ 824 82+
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TABLE 5 (Continued)

Cow No. 250 294 260
Ale. % and degree Ale. % and degree Alc. % and degree
of milk coagulation of milk coagulation of milk coagulation

Date - - - ;

I%’;gi?& Converted g?rﬁ?& Converted g’éﬁizl& Converted

9/X1 86+ 87+ 70+ 70-- 82+ 82+
12 86+ 87+ 70+ 70+ 82+ 82+
14 90+ + 894 70+ 71+ 82+ + 81+
17 90+ 90+ T4++ 3+ 82+ 82+
20 90+ 90+ 74+ 74+ 82+ 83+
23 86+ 87+ 4+ 44 824 83+
26 86+ 87+ 74+ 74+ 82+ 82+
28 864 87+ 744 T4+ 82+ + 81+
1/X11 90+ 914 744+ 73+ 82+ + 81+
4 90+ + 89+ 70+ 71+ 82++ 81+
7 90+ 91+ 74+ 74+ 82+ 83+
9 90+ 91+ T4+ 74+ 82+ 82+
1 90+ + 89+ 74+ 74+ 78+ 79+
14 90+ 91+ T4+ 74+ 824+ 81+
17 90+ 91+ . 74+ 74+ 82+ 82+
19 90+ + 89+ T4+ 75+ 82+ + 81+

244 284 252
14/VIII 74+ + 73+ 78+ 79+ 784 79+
18 T4+ 4+ 824 82 824 82+
21 T4+ + 34 82++ 81+ 82+ 82--
24 74+ 5+ 82+ -82-+ 864+ 85+
28 T4+ 75+ 864+ "85+ 86+ + 85+
11X 74+ 74+ 86+ '86+ 82+ 82+
4 74+ 74+ 78% 794 86-- 86--
7 74+ 744 78+ 78+ 86+ 86+
10 T4+ 74-- 784 78+ 86-- 86
12 784+ M+ 78+ 78+ 86+ 86--
14 784+ 17+ T4+ 4+ 90+ + 89+
17 744 75+ 74+ 764 86+ 86+
19 78+ -+ 77+ 78+ + 774 864- 86+
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TABLE 5 (Continued)

Cow No. 244 284 298
Ale. % and degree Ale. 9% and degree Alc. % and degree
of milk coagulation of milk coagulation of milk coagulation
Date
. g’éﬁi:g Converted El’égigg Converted E’ég‘izg Converted
25/1X T4+ 754 8+ 79+
28 74+ 4+ 824+ 81+
30 T4+ 54 78+ 78+
2/X 8+ + T+ 78++ 77+ T4+ T4+
5 8+ + 77+ 7844 77+ T4++ 3+
8 4+ T4+ T4+ 15+ T4+ + 3+
10 78+ 8+ T4+ 5+ 70+ T+
13 824+ 81+ 744+ 734 74+ T4+
16 8+ 8+ T4+ T4+ 70+ 14
19 824+ 81+ 8+ M4 44+ 3+
22 8+ 78+ 744+ 73+ 70+ 1+
26 84 79+ 784 8+ T4+ T4+
29 82+ 82+ T4+ T4+
31 8+ 79+ 802 74% 754
2/X1 8+ 79+ 824 83+ 4L 75+
5 824 824 824 82+ T4+ 74+
7 82+ 82+ 78+ 79+ T4+ 74+
9 8+ 79+ 8+ 9+ T4+ T4+
12 78+ 79+ 78+ 79+ 4+ 764
14 8+ 794 8+ 79+ 4+ 754
17 82+ 4 81+ 84 9+ T4+ 5+
20 82+ 83+ 8% 79+ T4+ 75
23 82+ 83+ 78+ 79+ 78++ 7+
26 82+ 83+ 8+ 794 T4£ 75+
28 82+ 83 82+ 82+ 78+ 8+
1/XI1I 824+ 81+ 8+ 79+ 8+ 79+
4 82+ 82+ 78+ 78+ 4+ 75+
7 82+ 834+ 78+ 77+ 8+ + M+
9 82+ 83+ 8% 79+ 78+ 78+
11 82++ 814 8+ + 7+ 8+ 78+
14 82++ 81+ 84 79+ 78+ 8+
17 8+ 79+ 8+ 78+ 78+ 78+
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TABLE 5 (Continued)

Cow No., 244 302 298
Ale. % and degree Ale. % and degree Ale. 9% and degree
Date of milk coagulation of milk coagulation of milk coagulation
Eﬁgﬁg Converted r};]:é‘rﬁgl& Converted El};gigi Converted
19/X11 824+ 814 824 + 81+ 82+ 4+ 81+
270 am7 665

14/VIII 0L 1+ 744+ 73+ 82+ 83+
18 . 0+ 70+ 744+ 3+ 86+ + 85+
21 0+ 70+ T4+ + 3+ 86+ - 854
24 70+ -+ 69+ 74+ 744 86+ 864
28 0+ 1+ 704 1+ 86 86

1/IX 704+ + 69+ T4+ 74+ 86+ 854

4 744+ 73+ 70+ 714 82+ 82+

7 4+ T4+ 4+ 4+ 82+ 83+
10 T4+ 744 T4+ + 73+ 82+ 82+
12 4+ 3+ 824 83+
14 0+ 70+ 82+ 83+
17 704+ 69+ 82+ 82+
19 70+ 70+ . 8644 85+
26 4+ 44 864+ 85--
28 74+ 75+ 864 854
30 T4+ T4+ 82+ 83+

2/X 744+ 3+ 82+ 83+

5 T4+ 4+ 824 &3+

8 8+ + 7+ 8644 854-
10 4+ 54 824- 821
13 T4+ 3+

239

2/XI 8+ 78+

5 824 - 81+

7 824 82+

9 824 83+
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TABLE 5 (Continued)

Cow No. 239 293 254
Alc. % and degree Ale. % and degree Ale. % and degree
of milk coagulation of milk coagulation of milk coagulation
Date - - " -
Experl | Converted | EXPeri | converted | EXPCTL | Gonverted
12/X1 82+ 834
‘14 824 824 82+ 83+
17 82+ 82+ - 82+ 83+ T4+ 4+
20 8244+ |- 81+ 864+ 854 4+ 75+
23 78t 794+ 82+ 83+ 74+ 754
26 824+ 81+ 86++ . 854 T4+ 75+
28 82+ 824 82+ 824 74+ 74+
1/X1I 82++ 814- 824 824 70+ 71+
4 78+ 9+ 78+ 94+ 74+ T4+
7 78+ 79+ 82+ 82+ 70+ 71+
9 824 4 814 82+ 83+ 0% 1+
11 8% 79+ 82+ 82+ 744+ 73+
14 78+ 784 82+ 824 74 744
17 784+ T+ 78+ 79+ T4+ + 13+
19 8% 794 78+ 9+ 744+ + 73+
300 292 301
14/VID | 74+ + 73+ 78+ 78+ 82+ 82+
18 824 824 86+ + 85+ 824 82+
21 82+ 824 86+ + 85+ 82+ + 81+
24 78+ 19+ 78+ 78+ 8+ 9+
28 74t 154 82+ 834 8+ 79+
1/1X 78+ 18+ 78+ 9+ T4+ 754
4 82+ + 81+ - 82+ 824 82+ 824
7 8+ 784 8+ 78+ 78+ 784
10 82+ 824 82++ | 814 82+ 82+
12 82+ 82+ 744 754 82+ 82+
14 78+ 84+ 78+ 784- 78+ 784
17 74+ 74+ 74+ 54 78+ + 774
19 78+ 8+ 8+ 79+ 82++ 81+
25 82+ + 814 784 78+ 824+ 814
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TABLE 5 (Continued)

Cow No. 300 292 301

Ale. 9% and degree Ale. % and degree Alc. % and degree

Date of milk coagulation of milk coagulation of milk coagulation

g}gﬁzg Converted 1};:1};%?:21& Converted Eﬁggg Converted

28/1X 78+ 78+ 82+ + 81+ 824 82+
30 78 784 78+ 78+ 82+ + 814
2/X 784+ T+ 82+ 82+ 8+ + 7+
53 7844 T+ 8+ 79+ 84 78+
8 78+ 78+ 82+ 83+ 82+ + 81+
10 82+ + 81+ 8+ 78+ 82+ + 81+
13 78k 79+ 824 82+ 82+ 83+
16 82+ + 81+ 8+ 8+ T 82+ 82+
19 824 82+ 824 824 824+ 81+

22 824 824 82+ + 814 78+ 78+
26 82+ -+ 81+ 82+ 82 82+ 824
29 824 82+ 82+ 82+ 78+ 79+
31 824 81+ 82+ 824 84+ 9+
2/X1 78+ 79+ T8+ 9+ 78+ 79+
5 8+ 9+ 82+ 82+ 8+ 784
7 78+ 794 82+ 824 78+ 78+
9 824+ 814 8244 81+ 824 824
12 8+ 79+ 82+ 82+ 82+ 824
14 82 82+ 824 824 82+ 82+
17 82+ 83+ 86+ + 854 864+ 85+
20 864+ 85+ 86+ 85 82+ 82+
23 864+ 85+ 82+ 83+ 82+ 83+
26 86+ + 85+ 864+ 854 82+ 83+
28 86+ 86+ 86+ 85+ 82+ 824
1/X1I 864 86+ 86+ - 86+ 82+ + 81+
4 86+ 86+ 86+ 86+ 82++ | 81+
7 86+ 86+ 86+ 87+ 82+ 83+
9 86+ 86+ 86+ 86+ ‘824 83+
11 864 86+ 82+ + 814 82+ 4 81+
14 864 4 854- 82+ 834 824+ 81+
17 86+ 87+ 82+ + 81+ 78+ 8+
19 86+ 87+ 82+ 824 82+ 82+
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TABLE 5 (Continued)

Cow No. 287 243 297
Alc. % and degree Ale. % and degree Alc. % and degree
of milk coagulation of milk coagulation of milk coagulation
Date
ﬁiﬁi’éﬁ Converted Fniﬁizlé Converted g’g’fg& Converted
14/VIII 784+ T+
18 4+ 76+
21 744 75+
24 74+ 76+
28 8+ 78+
1/IX 78+ 78+
4 184+ 77+
7 744 75+
10 784 78+
12 74+ 75+
14 78 784
17 744 54
19 82+ + 81+
25 T84 794
28 74+ 54
30 T4x 75+
2/X 78+ 78+
b 78+ + 774
8 784- 8+
10 8244 814
13 824+ 81+ 74+ 75+
16 824+ 81+ 8+ + T+
19 3244 81+ 784+ T+
22 82+ 1 814 784 84
26 824 83 78+ 794
29 784 94+ 824 824
31 78+ 9+ 8+ 79+
2/X1 82+ 83+ 8+ 794-
b 82+ 81+ 8+ 784
7 82+ 824 78+ 78+
9 82+ 824 T84 794
12 824 824 8+ 8+
14 824 83+ T8+ + 7+
17 824 824 784 784 T4+ T4+
20 821 834 78+ 794 784 79+
23 824 824 T8+ + 77+ 8% 79+
26 82+ 83 78+ 78+ 8+ 78+
28 824 83+ 8+ 9+ T84 784~
1/XI1 824 83+ 824+ 81+ 784+ 774
4 82+ 83 T8+ 4 7+ 4+ 76+
7 864 4 86+ 824+ 81+ T4+ + 73+
9 864-+ 85+ 82+ 82 78+ + 774
11 824+ 814 82+ 4 81+ 784- 78+
14 824+ 81+ 784 784 74+ 754
17 784 79+ 784 79+ 8+ 78+
19 8k 9+ 82+ 4 31+ T4+ 75+
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TABLE 6

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

Cow No. 94 97 114
Ale. % and degree Ale. % and degree Alec. 9% and degree
of milk coagulation of milk coagulation of milk coagulation
Date -
g’éﬁiﬁé Converted E}’éﬂ i;ié Converted E]?rﬁgé Converted
1 86+ + 86+ 90+ + 894 86+ 86+
8 824- 824 86+ 874 86+ 87+
9 824 83+ 86+ 87+ 864 86
10 82+ 824 90+ + 89+ 86+ 86
12 82+ 82+ 904+ 894 86+ 86+
13 82+ 82+ 86+ 87+ 90+ + 89+
14 82+ 82+ 86+ 87+ 00+ + 89+
15 82+ 83+ 864 86+~ 86+ 87+
16 82+ 83+ 86+ 86+ 86+ 87+
17 82+ 83+ 86+ 87+ 86 = 87
19 82+ 824 90-++ 89~- 86+ 4+ 854
20 82+ 82+ 90+ + 89+ 86+ 87+
21 824+ 824 86+ 87+ 86 864
22 82+ 82+ 86+ 87+ 86+ 86+
23 824 824 90+ + 89+ 86+ + 85+
24 82+ 82+ 86k 87+ 86+ + 854-
26 82+ 82+ 86+ 87+ 86+ 854
27 824 824 86+ 87+ 864+ &5+
28 82+ + 81+ 86% 87+ 86+ + 85+
29 82+ 83+ 86+ 87+ 86+ 87+
30 824 824 86+ 87+ 86+ + 85+
31 82+ 82+ 86+ 87+ 86+ 86+
2/11 82+ 82+ 864 87+ 86+ 87+
3 82+ 82+ 86+ 86+ 86+ 87+
4 82++ 81+ 86+ -+ 85+ 86+ 86+
5 824 - 81+ 864+ 85+ 86+ 86+
6 824 824 86+ 86+ 86 86+
1 82+ 82+ 86+ 86 86+ + 85+
9 82+ 824 864+ 85+ . 86++ 85+
10 78+ 78+ 86+ + 85+ 88+ 86+
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TABLE 6 (Continued)

Cow No. 94 97 114
Ale. % and degree Ale. 9% and degree Ale. % and degree
of milk coagulation of milk coagulation of milk coagulation
Date - - -
E}ég‘f‘ég Converted g’é‘:&gﬁ Converted ﬁzgi?«i Converted
12/11 84+ + 7+ 86+ 86 864+ 85+
13 84 78+ 86+ 87+ 86+ 87+
14 784 79+ 86+ 86+ 864 - 85+
16 824 4 81+ 86+ 864 864+ 854
17 82+ 4+ 81+ 86+ 86+ 824 82+
18 824 82+ 86+ + 85+ - 82+ 83+
19 824 82+ 82+ 83+ 86+ - 85+
23 824 82+ 86+ 87+ 82k 83+
24 82+ | . 81+ 86+ 86+ 86+ -+ 85+
25 82+ 82+ &6+ 87+ 82+ 82+
26 824+ 814 86+ 87+ 86+ + 85+
27 82+ 4+ 81+ 86+ 87+ 86+ 85+
28 784 79+ 86+ 87+ 82+ 83+
2/I11L 824+ + 81 864 86+ 82+ 824
3 8244 81+ 86+ 874 8t 79+
4 82+ + 81+ 86+ 86+ 8+ 9+
5 8t 79+ 86k 87+ 78+ 8+
115 86 128
7/1 784+ 7+ 86+ - 86+ 86- 86+
8 T4+ 754 90+ 89+ 86+ 87+
9 4+ 74+ 86 87+ 86+ 86+
10 8++ 77+ 86+ + 85+ 86+ 87+
12 74+ 44 864+ 85+ 86 - 854
13 8+ + 7+ 86+ 86+ 82+ 824
14 78+ 8+ 86+ + 854 82+ 824-
15 T4-++ 73+ 86+ 87+ 824 834
16 744 74+ 86+ 86+ 824 83+
17 T4+ T44- 86+ + 85-- 824 83+
19 T4+ + 3+ 86+ 874 824 + 81+
20 78+ 784 864- 87+ 82+ 83+
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TABLE 6 (Continued)

Cow No‘. 115 86 128
Ale. 9% and degree Alec. % and degree Alec. % and degree
. of milk coagulation of milk coagulation of milk coagulation
Date - - -
g’égigg Converted ﬁ’égizg Converted El}égizg Converted
21/1 78+ 79+ 78+ 8+ 864+ 85+
22 78+ 8+ 8+ 78+ 86+ + 85+
23 8+ + M+ 8++ T+ 864 86+
24 8+ + T+ T4+ 4+ 864+ 85+
26 78+ 7+ 744 T4+ 82+ 83+
27 78+ + 77+ 8+ 7+ 864 86+
28 T4+ 5+ 8+ 4+ 7+ 824 83+
29 8+ + 77+ 78+ 9+ 86+ 86+
30 784+ 4+ T8+ + T+ 86+ 85+
31 784+ 77+ 84+ T+ 86+ 86+
2/11 73+ 78+ 78+ + T+ 904+ 894
3 8+ 79+ 84+ 7+ 904+ 89+
4 8+ 78+ T4+ 64 90+ 4 89+
153 T4+ + 73+ T4t 5+ 904+ 894
6 T4+ T4+ T4+ %5+ 86+ 87+
7 T4+ 4+ 734 78+ 8+ 90+ 4 89+
9 T4+ T4+ 784 8+ 86+ 87+
10 T4+ T4+ T4+ T4+ 86+ 874
12 T4+ 4+ 4+ 74+ 864- 86+
13 T4+ 4+ 73+ T4+ 75+ 86+ 86+
14 T4+ T4+ 784 78+ 86+ 864
16 84+ T+ 84+ 7+ 86+ 4 85+
17 T4+ T4+ 78+ 79+ 86+ 874
18 T4+ 4+ 78+ 78+ 90+ + 89+
19 T4+ T4+ 784 794 90+ + 89
23 78++ 7+ 82+ 81+ 864+ 85+
24 8+ + 77+ 82+ + 814 86+ 4+ 85+
25 T4+ 74+ 8+ 94 864+ 85+
26 74+ + 3+ 824+ 81+ 824 83+
27 84+ T+ 82+ + 81+ 86+ + 85+
28 T4+ 75+ 82+ + 81+ - 824 4 814+
2/111 744+ 73+ 78+ 8+ 824+ 81+
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TABLE 6 (Continued)

Cow No. 115 86 128

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

Date of milk coagulation of milk coagulation of milk coagulation

gﬁﬂiﬁ Converted g’éﬁig& Converted E’;‘rﬁg’ Converted
3/IIL T4+ + 3+ 78+ 78+ 824 82+
4 4+ + 73+ 8-+ 78+ 82+ 82+
b 74+ 74+ 78+ 8+ 82+ 824
6 T4+ 4+ 784 8-+ 784 82+ 834
94 97 114

6/111 82+4- - 81+ 86+ 87+ 82+ 81+
7 82+ 82+ 86+ 86+ 824 83+
9 82+ 83+ 86+ 86+ 86+ + 854
10 82+ 824 82+ 83+ 86+ + 85+
11 824+ 834 82+ 83 86+ 87+
12 824 82 864 86 86+ 4 85+
13 82+ + 81+ 86+ 85+ 86+ 86+
14 82+ + 814 86+ + 865+ 864+ 85+
16 82+ + 81+ 86+ + 85- 82+ 834
17 824+ 81+ 86+ 864 82+ 32+
18 82+ 4- 81+ 86+ 85+ 824+ 83+
19 82+ + 81+ 86+ + 854 824+ 814
- 20 824+ 81+ 86+ + 85 86+ 86+
22 824+ 81+ 86 -+ 85+ 86+ + 854
23 824 81+ 86+ | 8+ 86+ + 864-
24 82+ 82+ 86+ | 86+ 86-++ 85+
25 82+ 83+ 86+ 854 86+ 86+
26 82+ 83+ 86+ 86+ 86+ 854~
27 824 824 86-- 86+ 86+ 86+
28 82+ - 81+ 86-++ 85+ 86+ + 85+
30 82+ 83+ 86 86+ 86+ 86+
1/IV 82+ 83+ 86+ 87+ 86+ -+ 864-
3 82+ 834 86-- 86 86+ + 85+
6 824 824 86+ 86 864+ 854
20 82+ + 81+ 86+ 86+ 824 82+
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TABLE 6 (Continued)
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Cow No. 9 97 114
Ale. % and degree Alc. % and degree Ale. % and degree
of milk coagulation of milk coagulation of milk coagulation
Date
Eéfﬁg Converted x];:ngigg Converted gﬁgigg Converted
22/IV 78+ 9+ 82+ 82+ 86+ 85--
24 82+ + 81+ 82+ 82+ 86+ 87+
28 82+ -+ 81+ 82+ 83+ 86+ - 85+
30 824+ 81+ 86+ + 85+ | 82+ 83+
2/V 78+ 78+ 82+ 83+ 82+ 82+
4 78+ 8+ 82+ 82+ 82+ 83+
6 74+ 75+ 8+ + T+ 82+ 83+
8 T4+ + 73+ 78+ 8+ 82+ 81+
11 T4+ T4+ 78+ 9+ 8+ 8+
13 T4++ 73+ 784+ -+ 82 82+
15 T4+ 75+ 82+ + 8L+ 82+ 82+
18 74+ 74+ 824- 82+ 82+ 82+
20 T4+ T4+ 82+ 83+ 864+ 85+
25 8+ 78+ 824 82+ 82+ 83+
27 78+ 784 82+ 83+ 82-- 824
29 8+ + T+ 824 83+ 8+ 79+
1/VI 74+ 754 824 82+ 82+ 82+
3 T4+ 76+ 824+ 81+ 78+ 794
5 4+ 54 824 82+ 82+ 82+
9 T4+ 75+ 82+ 82+ 824+ 81+
11 7844 77+ 784+ 77+ 78+t 79+
18 78+ 79+ 82+ 82+ 82+ 824
15 8+ 79+ 8+ 79+ 824+ 81+
17 T4+ + 73+ 824 82+ 824+ 81+
19 74+ 75+ 82+ 82+- 8-+ 79+
115 128 142
11T T4+ 754 82+ + 81+
9 T4+ + 73+ 82+t 83+ 86+ + 85+
10 44+ 73+ 824 82+ 82+ 83+
1 T4+ T4+ 82+ 83+ 864+ 85+




132

KENTARO MITAMURA

TABLE 6 (Continued)

Cow No. 1156 128 128
Alc. % and degree Ale. 9% and degree Ale. % and degree
of milk coagulation of milk coagulation of milk coagulation
Date - - -
Eﬁﬁiﬁé Converted Eligizg Converted E)igimd Converted
12/111 T4+ + 73+ 86+ 86+ 86+ -+ 854
13 70+ 714 82+ 83+ 82+ 83+
14 T4+ T4+ €6+ 86+ 86-++ 85+
16 T4+ 5+ 82+ 83+ 82+ 83+
17 T44+ 784 82+ 834 86+ + 854
18 T4+4+ 78+ 864 85+ 82+ 83+
19 70+ 71+ 824 82+ 82+ 83+
20 T4+ T4+ 864+ 85+ 82+ 83+
22 T4+ T4+ 82+ 824 86+ + 85+
23 T4+ T4+ 82 824- 86+ + 85+
24 T4+ 4 73+ 82+ 83+ 86 86-+
25 T4+ T4+ 86+ 85+ 86+ - 865+
26 74+ 76+ 82+ 83+ 864+ 854
27 T4+ 76+ 86- 86+ 82+ 83+
28 T4+ 5+ 86+- 86+ 86+ 86+
30 T4t 5+ 864 861 86+ + 865+4-
1/IV 78+ -+ 7+ 86+ 87+ 86+ + 85+
3 78+ + T+ 8644 85+ 86+ 86+
b T4+ 75+ 864+ 85+ 86 86+
20 86+ + 85+ 82+ 834
22 824 83+ 82+ 82+
24 824+ 814 824+ 81+
28 82+ 83+ 82+ 82+
30 82+ 83+ 82+ 82+
2/v 82+ + 81+ 82+ 82+
4 824+ 81+ 82+ -+ 81+
6 T4+ + 73+ 82+ 4+ 81+
8 T4+ + 73+ 8+t 794
11 74+ 75+ 82+ 82+
18 T4+ 75+ 82+ 81+
15 T8+ 7+ 82+ + 81+
18 86+ + 85+ 82+ 82+
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TABLE 6 (Continued)

Cow No. 115 128 142
Ale. 9% and degree Ale. % and degree Ale. % and degree
of milk coagulation of milk coagulation of milk coagulation
Date
E’égﬁ;g Converted E:égigg Converted i’é‘;&gg Converted
20/V 78+ 8- 86+ + 85
25 82+ 834 864+ 85
27 EES 9+ 86+ -+ 85+
29 nE= 94 78+ 79+
1/v 82+ - 82+ 82+ 83+
3 82+ 82+ 8% 79+
5 824+ 82+ 82-- 824+
9 824+ 81+ 824 82+
11 82+ 82+ 82+ 834
13 82+ 83+ 82-+ 82+
15 82+ 4 814- 82+ + 81+
17 T4+ 54 8+ 79+
19 T4+ 754 8t 9+
110 111 91
16/IV 82+ 82+ 824+ 81+ 78+ 78+
18 824+ 81+ 82+ + 81+ 78+ 784
20 824+ 81+ 824+ + 81+ 78+ 8+
22 8+ 79+ 78+ + T+ 78+ + 77+
24 8+ 794 78+ 794 T4+ 75+
28 8+ 794 8+ + 79+ 8+ + 7+
30 82+ + 81+ 82+ + 81+ C14x 5+
2/V 8+ 8+ 82++ 81+ 78+ 7+
4 84 8+ 824+ 81+ T4+ 75+
6 8-+ + 7+ 78L& 79+ 74+ 75+
8 8+ 94 82+ + 81+ 70+ 71+
11 824+ 81+ 82+ + 81+ 70+ 71+
13 82+ + 81+ 82+ 83+ 70+ 71+
15 824+ 81+ 82+ 83+ T4+ + 73+
18 8+ 9+ 82+ 834 T4+ 4 734+
20 824+ 814 86-+ -+ 85+ T4+ + 73+
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TABLE 6 (Continued)

Cow No. 110 111 91
Ale. % and degree Ale. % and degree Alec. % and degree
of milk coagulation of milk coagulation of milk coagulation
Date
ﬁ’égﬁ;g Converted E’égﬁg‘é Converted g’éﬁ%‘& Converted
25 82+ 824 86+ + 85+ T4+ + 734
27 78+ 8+ 86+ 85+ T4+ 73+
29 824+ 81+ 82 82+ T4+ 4+
1/VI 78+ 9+ 82k 83+ T4+ 6+
3 8+ 79+ 8+ 9+ 74+ 75+
5 824+ 81+ 824 82+ 78++ 74
9 8+ 79+ 82+ 81+ 84+ 7+
11 82++ 81+ 82+ 83+ 784 78+
13 8+ 78+ 824 83+ - 78+ + 7+
15 824+ 81+ 86+ + 85+ 784+ 7+
17 784+ T+ 82+ 4+ 81+ T4++ 73+
19 8+ 8+ 78+ 79+ 744 74+
22 78+ 8+ T4+ 75
24 8+ + 7+ 78+ 79+ 1
30 8+ 9+ 82+ 82+
3/VII 82+ + 81+ 78+ 79+
6 784+ 7+ 82+ 824
9 82+ + 81+ 82+ 821
13 82+ 824 82+ 83+
15 82++ 81+ 78+ + 7+
18 78+ 8+ 824 -+ 81+
22 784+ 7+ 82++ 81+
24 T4+ T4+ 82++ 81+
27 78+ + 7+ 824 82+
30 744+ 73+ 8+ 79+
7/VILIL 74+ T4+ 8+ 8-
11 T4+ 75+ T4++ 73+
15 70+ T+ T4+ 5+
19 70+ + 694 T4+ T4+
29 T4+ T4+ 8-+ 78+
1/1IX 74+ T4+ 8% 9+
4 70+ 1+ 78+ 79+
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Cow No. 110 111 91
Alc. % and degree - Ale. % and degree Ale. % and degree
of milk coagulation of milk coagulation of milk coagulation

Date — - - -
rlill}éﬁi?c; Converted gﬁg‘:‘éﬁ Converted Ef;giég Converted
8/IX 74+ 74+ 78+ 78+
10 78+ + 7+ 82+ + 81+
14 T4+ 75+ 78+ 78+
127 97 128
15/1V 82+ 83+
18 864+ 854
20 86 86+
22 86+ 87+
24 86+ + 85
28 86+ 86+
30 86+ 86+
2/V 82+ 83+
4 86+ 87+
6 86+ 87+
8 90+ + 89+
11 90+ 4 894
13 90+ 90+
15 90+ 90+
18 904+ 89+
20 90+ 91+
25 90+ 91+
27 90+ 904~
29 90+ 91+
1/VI 90+ + 89+
3 90+ 90+
5 90+ + 89+
9 90+ 91+
11 904+ 89+
13 90+ 90+
15 90+ 90+
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TABLE 6 (Continued)

Cow No. 127 97 128
Alc. 9% and degree Alc. % and degree Alec. % and degree
of milk coagulation of milk coagulation of milk coagulation
Date
E’;gizié Converted g’gﬁ?& Converted E‘}ég‘izg Converted
17/V1 90+ 90+
19 90+ 91+
22 90+ 91+ 82+ 83+ 78+ 4- T+
24 90+ 91+ 82:+ 83+ 78+ 78+
30 904 S 90+ 8244 81+ 784 8+
3/VII 904+ 894 82+ 82+ T4+ T4+
6 9+ + 93+ 824 83+ 784+ 7T+
9 94+ 4 93+ 86+ -+ 85+ 824 82+
13 944+ 93+ 824+ 81+ 82+ 834
15 944 94+ 824 824 82+ 83+
18 90+ 91+ 824+ 81+ 78+ 8+
22 904 91+ 78+t 9+ 8+ 78+
24 90+ 904 78+ 9+ 784 8+
27 944+ 93+ 824+ 81+ 744 5+
30 90+ 91+ 82+ 4+ 81+ T4+ 85+
94 142 128
22/VI T4+ 75+ 78+ + 7+
24 744 T4+ 78+ 79+
30 T4+ 4+ 3+ 82+ 4 81+
3/VII 44+ 3+ 78+ M+
6 M4++ 73+ 78+ 78+
9 784 78+ 82+ 824
13 78k 794 82+ 83+
15 8- 78-}- 82+ 83+
18 - 44 T4+ 82+ 4 814
22 T4+ T4+ 78+ + 7+
24 4+ 75+ 74+ 75+
27 T4+ 44 78+ 8+
30 784+ 774
7VIII 78+ 4 714
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TABLE 6 (Continued)

Cow No. 111 142 128
Ale. % and degree Alc. % and degree Alec. % and degree
of milk coagulation of milk eoagulation of milk coagulation
Date
g’éﬁi&' Converted g’éﬂiﬁﬁ Converted E’éﬂiﬁi Converted '
11/VIII1 T4+ + 8+
15 744+ 73+
16/1X 82+ + 81+
18 82+ + 81+
25 824+ 81+
28 82+ + 81+
/X 8+ 794+
5 74+ C 754
10 8+ 79+
12 684 - 71+
14 78+ 8+ 115
16 T4+ 75+
20 T4+ 75+
22 T4+ T4+
26 T4+ 76+
29 T4+ 75+
2/X1 T4+ 75+
5 78+ + 77+
9 T4+ 54+
12 744+ 73+
17 T4+ + 73+
19 T4+ T4+
21 78+ 78+ 8+ 8+
24 8+ + T+ 82+t 83+
27 8+ 794 82+ 82+
3/XII 78+ T+ 78+ 79+
i 784- 8+ 32+ + 81+
9 78+ 78+ 8+ 79+
11 78+ 8+ 82+ 4+ 81+
14 784+ T+ 8+ 794
18 T4+ 75+ 8++ 7+
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TABLE 6 (Continued)

Cow No. 127 144 110
Alc. % and degree Alc. % and degree Ale. % and degree
of milk coagulation of milk coagulation of milk coagulation
Date
El}égizié Converted g’éﬂiﬁﬁ Converted g’égizs Converted
27/VIL 86+ + 86+
30 86+ -+ 85+
7/VIII 90+ 91+ 86+ + 85+
11 90+ + 89+ 8244 81+
15 824 83+ 82+ + 81+
- 19 86-- 86+ 8+ 8+
29 86+ 86+ 82+ 83+
1/IX 86 + 85+ 82+ 82+
4 86+ + 854 824- 824
8 86+ 87+ 82+t 83+
10 90+ 4+ 89+ 82+ 83+
14 86 86+ 82+ 83+
16 86+ 87+ 86+ 4 85+ T8+ 8+
18 90+ - 89+ 824 8+ 8+ 94
23 86+ 87+ 864+ 85+ 8+ 78+
28 90+ + 89+ 86-- 86+ 78+ 79+
/X 90+ + 89+ 86+ 86-- 8+ 78+
5 86+ 87+ 864 85+ 8+ 4+ 7+
10 82+ 82+ 784 8+ 8+ -+ 77+
12 82+ 83+ 8+ 78+ 78+ 78+
14 824+ 83+ 8+t 79+ 84+ 7T+
16 864 + 85 82+ 83+ T4+ 5+
20 86+ 85-- 82+ + 81+ T4+ 754
22 86+ 87+ 8+ 9+ T4+ 76+
26 86+ 87+ 824 824 8+ 8+
29 86+ 86+ 824 83+ 8+ + 774
2/X1 86+ 87+ 82+ 83+ 74+ 744
5 90+ 4+ 89+ 82+ 83+ T4+ 76+
9 86+ 86+ 82+ 83+ T4+ 54
12 86+ 86+ 82+ 82+ 4+ 5+
17 86 874 82+ 82+ 74+ 74+
19 86+ 87+ 824 83+ 70+ 71+
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TABLE 6 (Continued)

Cow No. 127 144 110
Alc. % and degree Ale. % and degree Ale. % and degree
of milk coagulation of milk coagulation of milk coagulation
Date
Experi- Experi- Experi-
mented Converted | egte d Converted | | ¥4 Converted
21/X1I 86+ 87+ 86+ 4 85+ T4+ 76+
24 9044 89+ 82+ 82+ 74+ T4+
27 86+ 87+ 82+ 82+ 44 54
§/XI1 86+ 87+ 824+ 81+ 4+ 754
ki 86+ 87+ 8+ 794 74+ 6+
9 86+ 86+ 78+ 78+ T4+ 75
11 86+t 87+ 8+ 78+ 74+ 764
14 86+ 87+ 78+ 9+ 4+ 6+
18 90+ + 89 84 78+ 84+ 7+
TABLE 7
Alcohol percentages and the degree of coagulation
by alcohol of Guernsey fresh milk
Cow No. 226 205 222
Ale. % and degree Alc. % and degree Ale. % and degree
of milk coagulation of milk coagulation of milk coagulation
Date
E}éﬁ?‘;ﬁ Converted El}éﬁzg Converted E’ég‘gg Converted
19/1V 864+ 854 82+ 83+ 90+ 90-+
21 86+ + 854 - 82+ 82+ 86+ 874
23 82+ 82+ 82+ 83+ 90+ + 89+
28 86--+- 85+ T4+ T4+ 90+ + 89+
30 82+ 83+ 4+ T4+ 90+ + 89+
2V 82+ 83 741+ 134 86+ 87+
4 82+ 83+ 8+ + T+ 90+ + 89+
6 78+ 79+ T4+ T4+ 90+ 90+
8 82+ 82-+ 744 754 86+ 87+
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TABLE 7 (Continued)

Cow No. 225 205 222
Alec. % and degree Ale. % and degree Ale. % and degree
of milk coagulation of milk coagulation of milk coagulation
Date - - : Al
E}gﬁ?& Converted E’égi?& Converte } g’;gi?& Converted
11/V 824 824 T4+ 5+ 86+ 87+
13 86+ + 85+ T4+ 75+ 86 86--
15 78+ 78+ 744+ 73+ 86+ 86
17 8+ 9+ T8+ + 774+ 86+ 87+
19 82+ 81+ T4+ 75+ 86+ + 85+
21 824+ 81+ T4+ 75+ 864 87+
25 82+ 82+ 78+ 8+ 864 37+
27 82+ 83+ T4+ 5+ 86+ 86+
29 82+ 83+ 74+ 75+ 86-- 86+
" 1YVI 864+ 85+ T4+ 734 90+ + 89+
3 824 82+ 70+ 70+ 90+ + 89
5 864+ 85+ 70+ 71+ 86+ + 85+4-
8 82+ 824 0L 1+ 86+ 87+
11 8+ 79+ 70+ 1+ 90+ + 89+
13 8+ 78+ 744+ 73+ 86+ 87+
15 18+ 9+ 0x T+ 86+ - 854
17 8+ 79+ 70+ 704+ 90+ + 894
19 8+ 79+ 70++ 69+ 90+ + 89+
22 82+ + 81+ 70+ 70+ 90+ + 89+
24 82+ + 81+ 70+ 1+ 90+ + 89+
26 8244 81+ 70+ T+ 90+ 90+
29 82+ 82+ 0+ 69 90+ 90+
1/VII 8+ 78+ 70+ 714 86+ 87+
3 78+ 9+ 704 704+ 90+ + 89+
6 T8+ + 77+ 0+ 1+ 86+ 87+
9 78+ 79+ 70+ 71+ 90+ + 89+
11 8+ -+ -+ 70+ 0+ 90+ + 894
14 8+ + 7+ T0+ 70+ 90+ + 894
17 78+ + 77+ 70+ 70+ 86+ 87+
20 8+ 8+ 70+ 714 90+ + 89-+
22 82+ 81+ 70+ 1+ 86+ 87+
24 824+ 81+ 70+ 71+ 86+ 87+
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Cow No. 225 205 222 .
Ale. % and degree Ale. % and degree Ale. % and degree
of milk coagulation of milk coagulation of milk coagulation
Date
g’éﬁg’d Converted ﬁgﬁ?& Converted 52?32& Converted
28/VII 8+ 79+ 70-+ 70+ 86+ 87+
30 84+ 77+ 70+ 70+ 904+ 89+
5/VII1 T4t 75+ 66+ 67+ 86+ 86+
7 70& N+ 70+ 714 864 87+
11 8+ + 7+ 70+ 1+ 86+ 86
217 214 220
19/IV 8-+ 78+ T44-4- 73+ 86+ 864
21 78+ + 774 70+ 71+ 864 864
23 8+ + 77+ 70t 1+ 86+ 87+
28 8+ + T+ T4+ B+ 86-- 86+
30 84+ 74 T4+ T4+ 82+ 83+
2/V T4+ 74+ T4+ T4+ 824 824
4 74+ 75+ 74+ 74+ 82+ 83+
6 8+ + 77+ T4+ T4+ 82+ 83+
8 78+ + 74 T4+ 73+ 824 83+
11 784+ 7T+ 78+ 8-+ T4+ 75+
13 78+ + T+ T4+ 5+ 78+t 79+
15 T4+ 74+ 8+ 78+ 8+ 78+
17 T4+ + 73+ T4+ T4+ 78+ 9+
19 T4t 754 T44-+ T3+ 82+ 4+ 81+
21 4+ T4+ T4+ T4+ 82+ 81+
25 78+ 8+ T4+ T4+ 82+ 83+
27 T4+ 75-- T4+ -+ 73+ 82+ + 81+
79 78+ + 7+ T4t 75+ 82+ 834
1/VI 78+ 784 T4+ T4+ 82+ 82+
3 8+ 78+ T4+ 5+ 82+ + 814
5 78+ 8+ 70+ 70+ 8+ 8+
8 T4t 5+ 70+ 70+ T4+ 75+
11 T4+ 75+ 70+ 704+ 82+ + 81+
13 78+ + 17+ T4+ T4+ 82+ 824
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TABLE 7 (Continued)

Cow No. 217 214 220
Alc. % and degree Alc. % and degree Alec. 9% and degree
of milk coagulation of milk coagulation of milk coagulation
Date - - -
ﬁ’éﬁiég Converted El}ég%?& Converted E’éﬁiﬁd Converted
15/V1 784 78+ 44+ 73+ 82+ - 81+
17 8+ 8+ 0+ 14 8+ 79+
19 T4+ + 73+ 704 70+ T8+ + T+
22 44 T4+ 0+ 1+ 78+ + 7+
24 8k 794 70+ 704 8+ F T4
26 8-+ 784 704+ 4 69+ 84+ T+
29 T4+ T4+ 704 70+ 784+ 74
1/VII 70k 71+ T4+ T4+ 8+ 8+
3 T 744 5+ 0+ 1+ 78+ + 77+
6 78+ + 7+ 70+ T+ 784+ 77+
9 74+ 74+ T4+ 74+ 78+ + 77+
tn 78+ 8+ 78+ 4 7+ 78+ 78+
14 84+ 774 T4+ 54 T84+ 77+
17 T4+ 75+ 4t 754 78+ 784
20 8+ 8+ 4+ 5+ 78+ 8-+
22 78+t 19+ T4+ 5+ 78+ 78+
24 7844 T+ T4+ T4+ 78+ 78
28 74+ T4+ T4+ 74+ Y4 74+
30 T4 744 T4+ 4+ 3+ 844 7+
5/VIII 44+ 734 T4+ 74+ T4+ + 73+
7 T4+ T4+ 74+ + 3+ 70+ 704-
11 4+ 4+ T4+ T4+ 70+ 714
223 220 227
19/IV 864+ 85+
21 824 824
23 82+ 82+
23 82 824
30 824 82+
2/V 824 82
4 824 82+
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TABLE 7 (Continued)

Cow No. 223 220 227
Ale. % and degree Ale. % and degree Alc. % and degree
of milk coagulation of milk coagulation of milk coagulation

Date
E}égizg Converted g’égﬁgg Converted g’égﬁg Converted

6/V 82+ 83+

8 824 824
11 824 81+
13 784 78+
15 8+ 77+
17 8+ 78+
19 78k 79+
21 784 784
25 82+ 82+
27 824+ 81+
29 82+ 82+

1/VI 82+ 83+

3 82+ 82+

53 824 82+

8 82+ 4 81+
11 82+ -+ 814
13 82+ 83+
15 824+ 81+ -
17 82+ 824
19 82+ 82+
22 8+ 78+
24 78+ 77+
26 84+ 174
29 8++ 77+

1/VII 744+ 734

3 78+ 78+

6 78+ 78+

9 8+ 78+
11 784 78+
14 784+ 77+
14/VIII 74+ 74+
18 8+ + 77+
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TABLE 7 (Continued)

Cow No. 223 220 227
Ale. % and degree Ale. % and degree Alc. 9% and degree
of milk coagulation of milk coagulation ‘of milk coagulation
Date - - -
I}i};?ﬁ:?& Converted E:;gigg Converted E’é%ig& Converted
21/VIII 744 75+
24 44 5+
28 T+ + 3+
1/IX 704+ 71+
4 T4+ 744
7 T4+ 74+
10 T4+ T4+
12 T4+ T4+
14 704 0+ 82+ 82+
17 04+ 69+ 82+ 82+
19 T4+ T4+ 82+ 824-
226 222 214
14)VIII 824+ 814 90+ -+ 89+ 784+ 7+
18 8-+ 794 90+ 91+ T4+ 75+
21 8+ 9+ 94+ 93+ T4+ 754
24 78+ + M+ 94+ + 93+ 784+ 7+
28 74+ 75+ 944 94+ 744 754+
1/I1IX 78+ 78+ 94+ + 93+ T4+ T4+
4 84+ 7+ 904 91+ 744+ 3+
7 8% 9+ 934 93+ 744+ 734
10 944 - 934 T4+ 74+
12 90+ 914 T4+ 754
14 944+ 93+ 78+ 78+
17 944+ 93+ T4+ + 73+
19 90-+ 90+ 78+ 4 M+
25 ‘ 944+ 93+ 8+ 8+
28 94+ 94+ 78+ 78+
30 N+ 91+ 784+ T+
2/X 90+ + 89+ 784- 784
b 90+ 914 8-+ 77+
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TaBLE 7 (Continued)

Cow No. 217 222 214
Ale. % and degree Ale. 25 and degree Alec. % and degree
of milk coagulation of milk coagulation of milk coagulation
Date
Bpert | Gonvertea | B | Converted | S| convertes
8/X 90+ 90+ 824+ 81+
10 864- 87+ 18+ 78+
13 86t 87+ 4+ 75+
16 86++ 85+ 4+ T4+
19 8+ 79+ 86+ 85-}- 8++ 77+
22 82+ + 81+ 82+ 83+ 4+ 75+
26 8+ 784 86+ 85+ 70+ 70+
29 8+ 794 82+ 83+ 44+ 73+
31 T84 8-+ 824 83+ 70+ n+
2/X1 78+ 77+ 864+ 85+ 70 + 71+
153 T4+ 75+ 82+ 83+ 0+ 1+
7 T4+ B+ 82+ 83+ 70+ T+
9 78+ + 7+ 824 834 U++ 73+
12 784+ T+ 864 85+ T44- T4+
14 8+ 78+ 86+ 854- T4+ T3
17 824+ 81+ 864+ 85+ T4+ T4+
20 78t 79+ 82+ 83+ T4+ 75+
23 78+ 78 82+ 83+ 8++ 7+
26 8+ 9+ 82+ 83+ 4+ T4+
28 82+ + 814 864+ 85+4- 78+ -+ 77+
1/X1I 8+ 79+ 864 + 85+ 74+ 74+
4 824+ 81+ 82+ 834 824+ 81+
7 82+ 81+ 82+ 83+ 824+ 81+
9 82+ -+ 81+ 82+ 83+ 78+ 794
11 8+ 78+ 82+ 82+ 82+ 4+ 814
14 78+t 79+ 82+ 83+ 8+ 79+
17 78+ 78+ 82+ 82+ 78+ 9+
19 78+ 79+ 82+ 83+ 78+ 79+
20 8+ 79+ 82+ 83+ 8+ 79+
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TaBLE 7 (Continued)

Cow No. 220 223 227
Alc. % and degree Ale. % and degree Alc. 9% and degree
Date Ef mil}< coagulation gf mil}{ coagulation }?}f mil}{ coagulation
m’éﬂ?;é Converted m};%?t:lci Converted | - m?r)xizl(i Converted

25/IX 144 T4+ 864+ 85+
28 78+ 79+ 86+ 86
30 784+ 7+ 864+ 85+
2/X 784 79+ 82+ + 814- 824 83+
53 8+ 79+ 824 © 824 82+ 83+
8 8244 81+ 78+ 9+ 824 83+
10 784 79+ 82+ 824 86+ 85+
13 78+ 794 824+ 81+ 86+ 86+
16 78+ 784 784 94 86+ + 854
19 8244 81+ 82-++ 81-+ 86+ 85+
22 8+ 79+ 824 82 86+ 86+
26 78+ 79+ 8+ 794 82+ 82+
29 8244 81+ 82+ 81+ 8+ 79+
31 84+ 8-+ 8+ 79+ 784 8+
2/X1 784+ T+ 8-+ 8+ 8+ 78+
5 784+ M4+ 8+ 78+ 8+ 8+
7 78-++ 77+ 784 79+ 78+ 794
9 78+ 79+ 824+ 81+ 824+ 81+
12 784 79+ 824+ 814 824+ 81+
14 824 81+ 82+ 821 82+ 82
17 82+ 83 82+ 834 82+ 824
20 86+ 85+ 82+ 83 82+ -+ 814
23 824+ 83+ 82+ 834 8+ 79+
26 824 82+ 824 82 784- 784
28 86+ 85+ 82+ 83+ 824+ 814
1/X11 824 82+ 82+ 824 824+ 81+
4 82+ 83+ 82+ 824 824+ 814
7 82+ 82+ 82+ -+ 81+ 82+ 824
9 86+ 4- 86+ 82+ 82+ 824 82+
11 86+ 85+ 82+ 824 78+ 79+
14 8+ 79+ 8+ 9+ 824+ 81+
17 824 83+ 82+ + 81+ 824+ 814

19 82+ 81+ 8+ 9+ 8+ 79+.
20 824 82+ 78+ 794 78+ 794
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TABLE 7 (Continued)

147

Cow No. 226 Cow No. 226
Ale. % and degree Ale. % and degree
of milk coagulation of milk coagulation
Date - Date -
Experi: | Gonverted Experi: | Converted
13/X 824+ 81+ 20/X1 86+ + 854
16 82+ 824 23 86+ 4 85+
19 82+ 82+ 26 86+ 85
22 82+ 82+ 28 82-- 82+
26 78+ 78+ 1/X11 824+ 81+
29 82+ 4 81+ 4 82+ 834
31 8244 81+ 7 824+ 81+
2/XI 824+ 81+ 9 82+ 82+
5 8+ 9+ 11 82+ 82+
7 78+ 79+ 14 824 82+
9 824+ 81+ 17 82+ 824
12 8244 814 19 8+ 79+
14 82+ 82+ 20 8+ 79+
17 82+ 83+

4. DIsSCUSSION

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 aleohol susceptibility of milk

secreted from three different breeds of cow

Alec. % and degree

of milk coagulation Frequency of

E’éﬁi’éi& Converted Holstein Ayrshire Guernsey Total
66+ 65-- — - — —
66+ 66 — - — —
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TABLE 8 (Continued)

o,
tﬁ"l;:z.liﬁ %ggg‘?ﬁg{i(i)en Frequency of
g’éﬁigh Converted Holstein Ayrshire Guernsey Total

66 + 67+ 1 — 1 2
0++ 69+ 12 1 4 17
70+ 70+ 32 - 18 50
70+ 1+ 54 8 29 91
T4+4 734 69 36 25 130
T4+ T4+ 107 51 43 201
44+ 754 94 60 35 189
78+ 1+ T+ 98 64 3% 217
78+ 78+ 125 71 52 248 -
78+ 79+ 13 3, 67 253
82+ + 814 99 98 58 255
82 824 141 96 61 298
824 83+ 85 88 38 211
86+ + 85+ 52 94 24 170
86+ 86+ 43 67 11 121
86+ 87+ 22 64 21 107
90+ 4 89+ 17 . 31 21 69
90+ 90+ 17 10 6 33
90+ 91+ 10 10 4 24
94+ + 934 4 4 7 15
94+ 944 - 1 2 3
64t 95+ - - - -

Total 1,195 927 582 2,704

There is only one example of milk coagulated by 67% alcohol to
the degree of + among 1,195 tests of Holstein milk samples, only 12
_ samples coagulated by 69% alcohol, 32 samples by 70% alcohol; the
number of the samples coagulated by stronger alcohol increased more
~ and more with some fluctuations. There were 107 examples coagu-
lated by 74 %, 125 examples by 78% and 141 by 82% alcohol. Tt is
interesting to know that the milk samples coagulated by the alcohol
of higher concentrations than 82% decreased gradually in number
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to the highest concentration: there were 43 examples of milk coagu-
lated by 86%, 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 82%
alcohol. There were 51 cases by 74% alcohol, 71 by 78% and 96 by
82%. But there are 94 cases by 85%, 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% aleohol, 43 by T4%, 52 by 78%
61 by 82%, but the cases of coagulation by the stronger alcohol than
82% decreased as follows: 24 samples by 85%, 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 samgples from these
breeds.

TABLE 9

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

Mean Standard deviation Coefficient of

(aleohol %) (alcohol %) variability (%)
Holstein 78.8240.10 4.9240.07 6.2434:0.09
Ayrshire 81.17+0.,10 ’ 4.68:1:0.077 5.77+0.09
Guernsey 79.2640.15 5.2440.10 6.614.0.10
Total 79.7240.07 5.0340.05 6.314-0.06

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 82% 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 94% of alcohol respectively. The mean aleohol 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 aleohol 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

0,

f}flfr'ﬁﬁa{ iﬁggieﬁffn Frequency percentage of
g’éﬁi;g Converted Holstein Ayrshire Guernsey Total

664+ 654 — — — —
66-- 66+ — - - —
66 4- 67+ 0.08 — 0.17 0.07
704+ 69+ 1.00 0.11 0.69 0.63
T04- 704 2.68 —_ 3.09 1.85
704 1+ 4.52 0.86 4,98 3.37
T4+ + 73+ 5.17 3.88 4,30 4.81
T4+ T4+ 8.95 5.50 7.39 7.43
T4+ 75+ 7.87 6.47 6.01 6.99
8+ + 7T+ 8.20 6.90 9.45 8.03
8+ 78+ 10.46 7.66 8.93 9.17
78+ 79+ 9.46 7.87 11.51 9.36
824+ 81+ 8.28 10.57 9.97 9.43
82+ 82+ 11.80 10.36 10.48 11.02
82+ 83+ 711 9.49 6.53 7.80
86+ 85+ 4.35 10.14 4.12 6.29
86+ 86-- - 3.60 723 1.89 4.47
86+ 87+ -1.84 6.90 3.61 3.96
90+ + 894 1.42 3.34 3.61 2.55
90+ 90+ 1.42 1.08 1.03 1.22
90+ 91-- 0.84 1.08 0.69 0.89
944+ 93+ 0.34 0.43 1.20 0.65
94+ 94+ — 0.11 0.34 0.11
944 95+ — — — —

Total % 99.99 99.98 99.99 100.00

By observing this table it ean be recognized that a greater
number of the Holstein milk was coagulated by alecohol 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—
83% 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 alecohol 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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The frequency curves of the coagulation of the tested milk
samples by alcohol in each breed are as follows.
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Fig.1. Frequency curve of Holstein milk coagulated
by different percents of alcohol.
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Fig. 2, Frequency curve of Ayrshire milk coagulated
by different percents of aleohol.
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Fig.3. Frequency curve of Guernsey milk coagulated
by different percents of alcohol.
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II. 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 continued 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 5/X 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 susceptibility 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 by the aleohol. '

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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TABLE 11

General reaction to the alcohol test of Ayrshire milk through
the successive whole lactation periods
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TABLE 11 (Continued)

Fob b+
e Rt b = R e

_I_
R

(1925)
"_Cow No.
7 | 82| 8 86 |91 |94) 97 99 110 | 111 |112{113| 114
Date

ITYVIIT | 4 | — | 4+ +i =1 - —_ - — | =1 =%
18 A+l =++ | A= x - - -1 =
19 ol Bl I T v ol el + - —l=| —
20 ke ol E A S T o o Bl e I — - =1 -
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TABLE 11 (Continued)
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(1925)

ik 82 85 91 94 99 | 110 | 111 | 112 | 113 | 114
Date \
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TABLE 11 (Continued)
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TABLE 11 (Continued)
(1926)

QWIS WD

-

Cow No.
77 | 82 {8 | 8 | 91 94 |99 110 |111{112|113|114| 116 | 116
Date
++ 4 — |++ — o — — ==
++ | — ++ - — — = |-
++ | — |++ - - - ==
++ 5 = |++ dried — el e Rl e
+4+ | — |++ — —l=1l—1—
++ | — |+t - - ==
++ | — |+t — - = =1
+4+ | — |+t — - = =1-
++ | - |+ - - —={— |-
/Il ++4+ | —.i+ | calved — — | —{ — 1 — |calved
+4+ 1 & || — — === |+++
+4+ | + |+t — — =] == +++
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+4+ | + |+ T calved| — [+++| — | — | — | — +
++ i 4+ |+ + +++H — |+ == — +
+4+ 4 4+ - +++ = |+ === | — -
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++ | + |+t - ++| — H === -
++ 1+ i+ - ++| — + === = -
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+ - - = ——1+|—1— - ++
+ - - - ~l =+ == - ++
+ — - = =t + =] — +
++ - - - =1+ —1- - +
++ - - - — =1+t —=1— — +
++ - — — —={+]—1— - —
++ — - — - =+ —=1— - —
++ — o -l =]+ |—=]— — -
++ - — - - =+ = — —
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TABLE 11 (Continued)
(1926)
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TABLE 11 (Continued)
(1926)

Cow No.
T 82 8 |8 | 91 |94]97 | 99 {110 111 | 113 | 114 |115| 116
Date

+4+ | — — | — |dried| — | — | — — = =
+4 ) = — = -1 =T -1 -
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+F | = - |- - = — -] -
, ++ | — - |- -~ — - = —
+-4+ 1 — - — - = — = —
+4+ [ — — | = - - - = —
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TABLE 11 (Continued)

(1926)
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TABLE 11 (Continued)
(1926)
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TABLE 11 (Continued)

(1926)
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TABLE 11 (Continued)

165

(1926-1927)
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TABLE 11 (Continued)
1927
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TABLE 11 (Continued)

(1927)
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TABLE 11 (Continued)
1927)

Cow No.

7 85 86 94 97 99 110 111 116
Date

24/V + -+ — — — — — -
25/ ++ — — — — dried —
26 ++ — — - — —_
27 + 4 — — — — —
28 ++ — — — — —
30 ++ — — — - -
31 ++ - | % - - -
1YvVI ++ — — — — -
2 +-+ - - — - -
3 ++ - | % - - -
4 ++ - — - - -
6 ++ - - - - -
1 ++ - | % - - -
8 ++ — — — - -
9 ++ - + — — -
10 ++ - | % - - ~
11 ++ - — — - -
13 ++ — - - - -
14 -+ - + — - -
156 ++ — + ~ — -
16 ++ - — — - -
17 + - — — — -
18 4+ — + — — -
20 ++ - - - - -
21 ++ — - - - -
22 ++ — = - — —
23 ++ — - -~ — -
24 + -+ — + — - -
25 ++ - | = - - -
217 ++ - — — - -
28 + — - - - -
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TABLE 11 (Continued)
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1927)

Cow No.
Date
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TABLE 11 (Continued)

(1927)

\\\\\gzgfifif; .
i 82 85 (8| 91 |[94]97] 99 | 110 | 111 | 115
Date
21 4+ = JH+F| =] = == = | = - —
28 ++ | = x| — |—=|—=] = | = — -
29 ++ | — +1=] = jI=]=] =1 - - -
30 ++ = J++ =] = |[=|=] =] = — —
31 ++ | - +i—=] = |=|=-1 -1 - — —
1/IX ++ | - +1—] = |=|=] =1 - - —
2 4+ | = | FF |~ = {—=t=] = | - — -
3 F+ | = +|—-] = |=1—] =] - - -
5 ++ | = +{=] = |={=] =1 = — -
6 ++ | - +l=] - |=f=] =] = - -
7 4+ = |H++ =] = | == =] - — —
8 ++ | - + =1 = |=|=] =1 - - —
9 +4 - +l=] - == =1 - — —
10 ++ | = +l = = |=]|=| - - — —
12 | = =] = === = - |-
13 tr| = |+ =] = === =] - |-
14 ++ | = [+ = = | == = = — —
15 ++ 1 = + x| - |—|=| = | = — —
16 | - x| = |=|=l == - | -
17 ++ | = +l—1 = |=|=| =] - — -
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21 e e N I e N e e e T
22 ++ | - +lk] - == =] - - +
23 ++ — + | % — — | — |dried] — — —
24 4+ | - tlx| — |—|- - - | -
26 ++ | = 2] = |- = - - -
27 ++ | - +lx| = | == - - —
28 ++ | = |HF+ ] - == - - +
29 e N S e Bl — — -
30 N e e el — - -
X ++| = |+ A+ = |- — - —
3 +4 | - + |+ = |—-|- — - +
4 ++ | - ++| - |—|- - - -
5 e o B N I o — - +
3. DiIsCcussION
For easy observation these experimental results of each individual

are arranged ir_1 the following table.



TABLE 12

General experimental results of the alcohol test of milk in each individual

Pedigree Date of | Number | Date of | Number
Cow g Date |Dateof| Number | Date of |diminish- of appear- of
No of partu- of drying |ing posit. |days con-| ance of |dayscon- Remarks
" Sire Dam birth | rition |gestation| of milk ale, tinuance | posit. alc.| tinuance
reaction of it reaction of it
%12‘5, 10th 1]59/% Unknown |Unknown + )
Lord . | - Always positnlre gei
Sakura |25/XII | 21)V 1/11 action to the alecoho
T |Geergel Tong” |T190 | 1926 | Mth 1927 + + + *  |test through the whole
Milki lactation period
25/1V Hxing
1997 12th at end + + Unknown |Unknown
of expt.
6/V 15/I1 2/11
. 1925 Tth 1926 Unknown |Unknown 1926 14
ord
Crown | 11/IX |17/VI 26/IV 16/111
82 |George| "Rose | 1914 | 1926 th | iger | NI 9 1927 42
15/VIII Milking
1827 9th at end 251/:2%11 10 Unknown [Unknown
of expt.
15/VI1 25/VI
6th : + + + .
Lord | oo 27/X11 317\27511 311%?1 C Da? °§7thisA(i°w b
akura ow No. 77. ways
8 |George) Ty - | “1515 | 1926 Tth 1927 + + + showed [ositive re-
. action to the test
3/VII Milking .
8th at end + -+ Unknown |Unknown
1927
of expt. .

ST M0 HSHYA 40 NOILVINOVOD TOHODTY THIL NO SFIANLS
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TABLE 12 (Continued)
Pedi ’ Date of | Number | Date of | Number
Co edigree Date [Date of| Number | Date of |diminish- of appear- of
Ngv of partu- of drying |ing posit,|dayscon-| ance of |days con- Rerrarks
: Sir D birth | rition |gestation | of Milk ale. tinuance | posit. ale. | tinuance
e am reaction of it reaction of it
29/VI 30/VIII ‘ 28/VI1 Non pregnancy after
; il 192 Sth | Tgg5" (Unknown Unknown) “ygo5 3¢ l6th gestation, and
now- . 30/VII sometimes  positive
86 | "pan | Hariett |"jgi6| I Milking | reaction to the test
1926 (th at end 1926 i 10 Unknown Unknown | during 12-20 months
of expt. ! ' after of it
14/1 23/1 Sometimes weak
1925 4th 1926 Unknown Unknown - - positive reaction to
: the test during
o1 | Intoto| Yustan- | suir | Z2V | e | 1LY 1SN L1 - — | 25/X-21/X1 1925
noble 1918 Sometimes weak
25/VII1 6th Milking B/VIII positive reaction to
1927 atend | "gon 11 Unknown Unknown | the test during
of expt ’ 12/VIII-4/IX 1926
; Sometimes weak
positive reaction to
iélzlﬁ 4th 11]5{51 Unknown Unknown — — the test during
22/VII-26/VIII 1926
av | 1o ’ 11 Sometimes weak
S 23/1 0 25/X1 28 positive reaction to
94 | Intoto Shiragiku “jg1g | 996 5th 1926 1926 18 - = |the test during
i ‘ 7/X-30/X 1926
Meing | ‘ Sometimes weak
Milking | e .
1.2/ 11 at end 27/11 ! 16 Unknown |Unknown positive reaction to
1227 of expt 1927 the test during
pt. 31/V-19/VII 1927

oLl
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TABLE 12 (Continued)
Pedigree . Date of | Number | Date of | Number
I g Date |{Date of | Number | Date of |diminish- of appear- of
NOW of partu- of drying |ing posit.|days con-| ance of |days con- Remarks
0. Si D birth | rition |gestation| of Milk ale. tinuance |posit. ale. | tinuance
ire am reaction | of it | reaction of it
11/IX 10/IX 18/VIII
1924 4th 1925 Unknown |Unknown 1995 24
| 20/X1 | 201V 8/1V 211V B/IIT
97 | Intoto |Koyanagi 1918 1926 bth 1927 1926 1 1927 35
Milking
7{32171 6th a}t end ]%\27’? 8 Unknown |Unknown
of expt.
VIl 30/IV 21/IX % _ _
99 | Intoto | Hariett 21%/1% 1925 1926 1925
19/VIIl 5th 22/1X 16/IX 28 _ _
1926 1927 1926
21/V1 12/X 4/IX
1925 1st 1925 Unknown |{Unknown 1995 38
Yustan- | 28/V1 9/I1 17/X11 21/11 10/X1
110 | Intoto | © v1e | ‘1921 | 1926 | 2nd 1926 1926 12 1926 38
8/1V Milking 22/1V
1927 3rd at end 1927 14 Unknown [Unknown
of expt. |.
2/iX 16/V1 11/1X VI
1925 | 2nd 1926 1925 ? 1926 10
25/VIII} 6/IX 24/V 14/1X
11 | Intoto | Aya |\"fgpi | 195 | Srd 1927 1926 8 - -
1evir| atn | MIKRE 9y | 8 Unknown |Unknown
1927 . o e‘;{pt. 1927
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TABLE 12 (Continued)

Pedigree Date of | Number | Date of | Number
Cow & Date [Dateof| Number | Date of |diminish- of appear- of
No of partu- of drying |ing posit.|days con-| ance of |days con- Remarks
| sire Da birth | rition |gestation| of milk ale. tinuance |posit. ale.| tinuance
m reaction | of it | reaction | of it
112 | Intoto | Joias | (o | g | 1st 2L |unknown [Unknown| 72T 35
15/VI 3/V .
13| ofa |Northern| 71 | 1925 | 15 1926 |Unknown Unknown| = — - Slaughtered on
1626 2nd  [Unknown 1926 15 Unknown |Unknown
T/ VIIT 1st 16/VI 15/VIII 12 _
Insite | 29/I11 | 1925 s 1926 1925 -
ne) R et | 192 | iy ov | 7x
2nd 10 — —_
1926 1927 1926
1/11 1st 26/1 /11 10 9/XI11 41 Sometimes weak
28/IX 1926 1927 1926 1926 iti t t
115 | Ofa | Hariett . e positive reaction to
1921 28/1V Milking 12/V the test during
1927 2nd at end 1927 14 Unknown [Unknown | 22/IX-5/X 1927
of expt. )
Sakura 1V 26/11 13/X11 7/111 29/X1
ue | Ofa | e~ | 1923 | 1926 | st 1926 1927 9 1926 15
Note: Sign “ — ” shows negative reaction to the alcohol test, and sign ‘“ + *’ shows always positive, therefore there

are no records.

And sign of ‘“unknown’’ shows out of the experiment.
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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 1/IT 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 11/I1
1926, therefore the days of the continuance were 10. Other cows
manifested just the same phenomena as cow No. 86 in respect to the
aleohol 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 mllk reacted
positively to the test for 18 days, and when she calved again on 12/11
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 3rd and 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, Tth, 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 aleohol
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reaction of milk is almost constant during their normal lactation
period in the same individuals. Examples of animals whose milk
exhibits such phenomena during their normal lactation period are
cow Nos. 91 and 115.

Next consideration will be the problem of the relation between
aleohol and the milk at the end of lactation peridd. There are 25
samples of milk at the end of lactation period, 4 of them being of
two cows No. 77 and 85 which doubled the lactation always showed
positive reaction to the test during their whole lactation period, but
10 of them always reacted negatively till the end of lactation. Thus
the milk, which shows negative reaction for the test in the end of
lactation period amounts to 48% of all milk excepting 4 samples
of cows No. 77 and 85.

These ten cases are the milk of cow Nos. 94 and 91 each at their
4th and 5th lactation periods, milk from No. 113 at her 1st lacta-
tion, from cow No. 99 at her 4th and 5th lactations, from cow No. 114
at the 1st and 2nd lactations, and from cow No. 111 at her 3rd lacta-
tion.

From this it may be said that the milk at the end of lactation
period does not necessarily show the positive reaction to the alecohol
test, and it can be seen that these phenomena vary with different
individuals and are specific to individuals, in spite of change in lacta-
tion periods. , :

The number of samples which showed positive reactions are
eleven out of twenty one, being 52% of all.

The milk secreted by cow No. 86 after her 5th calving reacted
positively to the test during 34 days preceding to her drying of milk,
and cow No. 97 after her 4th and 5th calvings produced milk showing
positive reaction during 24 days and 385 days respectively preceding
to the drying of milk. )

Cow No. 110, after her 1st and 2nd calving produced milk which
reacted positively during 38 days preceding the drying.

Cow No. 112 after her 1st gestation during 85 days, and cow
No. 82 after her Tth and 8th gestations during 14 and 42 days respec-
tively, cow No. 111 for 10 days after her 2nd calving, and cows No.
115 and 116 for 41 and 15 days respectively after their first calving
produced milk exhibiting the positive reaction.

The period of continuance of the positive reaction to the alcohol
test at the end of lactation period was 10 days in shortest and 42 days
in longest, with an average of 29.6 days in these 11 samples.
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Hence it may be concluded that the alcohol susceptibility of milk
differs with the individuals and it is almost constant for the same
individuals not only in the case of colostrum but also of the normal
milk and of the milk at the end of lactation period.

III. Influence of Neutral Salts upon the Alcohol
" Susceptibility of Milk

It has been reported by AUZINGER (3) SOMMER and BINNEY
(81) and also by AYER and JOHNSON (4) that the alcohol suscep-
tibility of milk mainly depends upon its salt balance, especially that
by the addition of calcium and magnesium salts, the alcohol suscep-
tibility is increased but on the contrary phosphates and citrates have
the opposite effect. Moreover SOMMER and BINNEY incidentally re-
marked that potassium and sodium salts did not influence the alcohol
susceptibility of milk.

It was the purpose of the following experiments to find the in-
fluence of the addition of various neutral salts in milk upon the alcohol
coagulation.

1. EXPERIMENTAL METHODS

The alcohol which was used in this experiment is anhydrous
chemically pure alcohol; it was diluted to 90% volumetrically and
then again diluted to the following concentrations by adding dis-
tilled water keeping neutral.

TABLE 13

Alcohol Dilution

Ale.No. | I {II | IIT | IV | V| VI | VII |VIII| IX | X | XI | XII | XIII

90% ale. |100) 90 | 81 73 166 60 b4 49 44 1 40| 36 32 29

H,0 0110} 19 21 |34} 40 46 bl 56 |60 | 64 68 71
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The neutral salts used in this experiment were chemically pure,
made in Germany, marked as “Merk”.

The milk samples for testing were milked from Ayrshire cows
at the First Farm of the Hokkaido Imperial University and were
used in the experiment 2-8 hours after milking, the temperature
being kept within 15-20°C in cold running water.,

2. EXPERIMENTAL RESULTS

A. Relation between the Alcohol Susceptibility
and pH Value of Milk

SELIGMANN (77) and TILLMANS and OBERMEIER (90) reported
that there is no relation between the alecohol susceptibility and the
hydregen ion conecentration of milk, yet RAUDNITZ (62) obtained
the opposite result.

The author presents here the results of his experiment in detail
on the matter in consideration. The determination of pH value was
made by the chain method of hydrogen gas.

TABLE 14

Relation between the alcohol susceptibility and pH-value of milk

Date 1/X 1925 2/X 5/X
824121111){1 e | pH Ale. Nﬁrfggg 11;0 pH Ale. Nﬁrlrfgzz? l‘co pH Ale. Nf}l}xflgle‘: lto
Nov® | P [ oot | cqugulate | P | qoet | gumuinte’| P | o | cpapulte
1 6.66 | — 111 659 — 1I 6.69 | — II
2 6.75 | -+ \2! 6.76 | ++- VI 6.94 | ++ VI
3 677 + 111 6.69 | — III 6.7 | — 111
4 6.73 |+++ VII 6.65 | ++ VII 6.68 |+ -+ VIII
5 6.78 |+ ++ 1I 6.63 | — 11 6.61 | — v
6 6.70 | -+ v 6.656 | + v 6.73 | &+ VI
7 6.61 | — I 6.60 | — I 6.66 | — II1
8 6.68 | — II 6.60 | — III 6.70 | — III
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TABLE 14 (Continued)

Date ' 7/X 8/X 9/X
Milk Ale. | Ngmoes to Ale. | Nhmsber to Ale. | Namboe to
Sample | pH coagulate pH coagulate PH coagulate
No. test | “the milk test | “the milk test | “the milk
1 6.68| — 111 6.78 | — 11 6.75 | — III
2 7.00 | ++ VI 6.99 | ++ VI 6.81 | - v
3 681 | =+ v 681 + I 6.74 | + 11
4 6.74 |+++ VIII 7.00 |+4+ VIII 6.81 |+++ Vi
b 6.65 | — v 6.67 [ + v 6.67 | + v
6 6.68| + VI 6.65 | -+ VI 6.72 | -+ \'2!
7 6.62 | — III 6.63 | — I 6.63 | — 111
8 6.68 | — 111 6.712] — 111 6.63 | — I

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 showed 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 experimental results are shown in the following table.

TABLE 15

Influence of dialysis upon the alcohol susceptibility of milk

- Ale. No. needed to coagulate Heat test after 24
Milk Ale. after dialysis of each hour hours in room temp.
sample pH -
No.- test | 1 2 3 | whole milk | dialyzed
1 6.75 _ 111 11 I I ++++ —
2 6.81 ++ A% VI I III + 4+ —
3 6.74 + III 1I 1I I + -+ + -
4 681 | ++4 | VII v v v ++++ -
5 6.69 + v 111 111 II ++++ -
6 6.72 + VI v Il II ++++ —
7 6.63 — 111 11 II II ++++ —
8 6.63 — III II 1I 1 + -+ + -

By observing the above table it will be recognized that the alcohol
susceptibility of dialyzed milk decreased and its degree became more
marked each passing hour. For instance, milk sample No. 1 was
coagulated by alcohol No. III before dialysis but its degree of coagula-
tion decreased, and it was coagulated by the stronger alcohol No. 1I
after dialysis for 1 hour, and after two hours dialysis the degree was
more decreased and it was coagulated only by the strong No. I alcohol.

The degree of alcohol susceptibility of dialysed milk is governed
by the degree of its susceptibility of whole milk. There is a pertinent
example such as milk sample No. 4, coagulated by the weak alcohol
No. VII before dialysis, but after 1 hour dialysis the degree of sus-
ceptibility became more strong, being coagulated by alecohol No. V.
It is somewhat different comparing with milk No. 1 in being a
stronger alcohol susceptibility in original whole milk.

The author can explain these facts as due to the marked change
in the salt constituents of milk by dialysis, the soluble salts passing
through the membrane. It may probably due also to the lactic
fermentation taken place during 24 hours of standing at the room
temperature that the whole milk was coagulated strongly by the
heat test in spite of the negative reaction to the test in the tase of
dialyzed milk,
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C. Influence of Various Valencies of Salts upon the Alcohol
Susceptibility of Whole and Dialyzed Milk

Experiments were performed for the purpose of observing what
change would appear in the aleohol coagulation of whole and dialyzed
milk by addition of various valencies of salts independently.

The salts having cation of one, two, and three valencies were
used. The salts solutions were made in the following ten concentra-
tions viz.: N/1, 7TN/10, 5N/10, 3.2N/10, 2N/10, N/10, 3.2N/100,
N/100, 3.2N /1,000, N/1,000. 10 cc each of these solution were added
to 40 ce of whole or dialyzed milk, then 0.7 cc each of the samples was
taken into a test tubes adding to it 0.3 cc of various concentrations
of alcohol and the coagulating degree of the mixture was determined.

Dialyzed milk was obtained from the sack of collodion membrane
containing 150 cc of whole milk left for 2 hours in 1000 cc of dis-
tilled water keeping the contents as constant as possible in the room
temperature. The experimental results are as follows.

a. Monovalent cation of neutral salts- (NaCl, KCl, and NH.Cl)
i. Milk showing negative reaction to the alcohol test
TABLE 16

Infiuence of monovalent cation of neutral salt upon the alcohol
susceptibility of milk

Concen-

. o S S

tra- 2 = S |g|?

Salt - tion B g a E 3 o E § E S
1 = = ~ 0| =

z | & |8 lal|lg | z|a|=z|3 128

Nacl | Whole IiT | IOD | 11D | T II 11 I I I [I]|8
Dialyzed | 1II | 1II | III II 1I I - - - | — 18

KCl Whole | IV | IV | IV | III | II I | 1 I I |18
Dialyzed | III | III | III | LI 1T I I — — 1| 8
NH.c1| Whole | 1V | IV | IV | III | III | II I I I 8
' Dialyzed | III | III | IXII | II | IX II I — — | —| 8

Notice: The numbers III, IV, 1l or I in the above and succeeding tables
in this chapter represent the strength of the alcohol necessary to coagulate
the mixture in the degree of -+ (cf. Table 13) and the sign ““ + ’’ shows the
coagulation of the mixture without adding alcohol while sign “ —’’ shows
non-coagulation of the mixture in spite of the addition of alcohol.
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ii. Milk showing positive reaction to the alcohol test

TABLE 17

Influence of monovalent catioh of neutral salt upon the alcohol
susceptibility of milk

= 3 s

2 = =] Z

Salt _lglg|5|s|s 28|35 |8z
~ ~ N -~ . | =

z | E |8 |2 |&|z2]ls|Z2 |3 |z|8

NaCl | Whole | IV | IV | IV | IV | IV | IV | Il | III | III |1IT) 4
a Dialyzed| IV | IV | IV | III | III | II | II | II | II |Ii| 4
KCl Whole | V| V| V| V]| V|V V| IV |IV] 4
Dialyzed | IV | IV | IV | IV | IV | WI | III | III | XML |III{ 4
NHCl| Weole [ V| V[ VI V| V| V|V |IVIIV IV 4
1“\ Dialyzed| IV | IV | IV | IV | IV | IIL | III { II[ | III |LII| 4

b. Divalent cation of neutral salts (CaCl,, MgCl,, and BaCl,)

i. Milk showing negative reaction to the alcohol test

TABLE 18

Influence of divalent cation of neutral salt upon the alcohol
susceptibility of milk

) = S § 2
— (=1

Salt 3 2 Z % = % 3 % S |
Slzlz |8 |z |5 |8 |5 |8 |F|

Z = ) o ™ z ] Z » | & __E_

CaClL | Whole | X | XI | XI | XI | X (IX | V |1 | I |—|8
> | Dialyzed | IX | X | X | X | IX |VII| Vv | II | I |—|8
Mec), | Whole | XI | XII| XII| XII| XI | XI | V | I -1 8
8Ll | Dialyzed | XI | XII | XITI | XII | XI | IX | II — | =18
BaclL | Whole | IX | X | X | X | IX VI | IV | Il | I |~|8
all: | pialyzed| 1X | X | X | X | IX |VII| II | T | — |—|8
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ii. Milk showing positive reaction to the alcohol test

TABLE 19

Influence of divalent cation of neutral salt upon the alcohol
susceptibility of milk

Concen- o 3 e
tra- = S 2 Z
st | Nt _ |22 |5 (8| |5 8!8 |8lz
z | 8|8 |3 & =z |a|=2 |3 |=2|8
CaCl ‘Whole IX X X X 1X | IX | vI | III | JII |IXI| 4
bl | Dialyzed | IX 1X X | X IX JVIII] V IIL | III [ 11| 4
MeCl ‘Whole IX X X X IX | IX | VI A4 IV IV 4
gLh Dialyzed | IX X X X IX [VIII| VI | III II (11} 4
BaCl, | Whole | IX [ IX | X X | IX |vII| vI| V | IV [IV| 4
abl | Dialyzed | IX 1IX X X 1IX [ VIII{ VI | III II | 11| 4
c. Trivalent cation of neutral salt (FeCl;)
i. Milk showing negative reaction to the alcohol test
TABLE 20
Influence of trivalent cation of neutral salt upon the alcohol
susceptibility of milk
2 g ANE
Salt S22 /8|3%|8|x
- ~ ~ — = = = =t
z | |8 |as|&|2|a]2]3|Z|8
TeCi ‘Whole + + + | XIII| VIII| VI III I — | —1 8
3 | Dialyzed | - + + + + XI | IV I -1 8
ii. Milk showing positive reaction to the alcohol test
TABLE 21
Influence of trivalent cation of neutral salt upon the alcohol
susceptibility of milk

(=1 .
(= o =}
Salt slelS|slol2 ]2 8|7
2| ==& | (2|8 |2 % 2|2
Z t= %) o ~N Z o Z o Z | =
FeCl Whole -+ + 4+ (XIII| IX | VIII| VI | IV Iv | IV] 4
3 | Dialyzed | + + + + + X v 1I I | 11| 4
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It will be observed that monovalent cation of neutral salt has no
special influence upon the alcohol susceptibility of milk., But this
property was accelerated by the addition of divalent cation of salt
and the degree of coagulation varies with the concentration of the
salt solution, above all the milk samples were most sensitive at the
concentrations of 3.2N/10-7TN/10 of these salts.

Both whole milk and dialyzed milk were coagulated by addition
of trivalent cation of salt only having concentrations of over 5N/10-

2N/10.

Therefore it may be concluded that the alcohol susceptibility of
milk is rendered sensitive by the addition of neutral salts having ca-
tions of the higher valencies.

D. Influence of Monovalent Cation of Neutral Salt upon the
Alcohol Susceptibility of Milk Containing a Definite
amount of Divalent Cation of Neutral Salt

a. Cases of NaCl, KCl, or NH,Cl] added independently to
milk containing a definite amount of CaCl,

Milk (40 cc)+ N/10 CaCl: (10 ce) = A solution

1.

TABLE 22

NaCl

Influence of NaCl upon the alcohol susceptibility of milk

containing a definite amount of CaCl.,

Concen- Ale. No
tration) N1 | N/10 | NJ100 | N/1000| H.O | A sol. pH | ‘to coag.
Salt mixture
2.0cc 8.0ce 6.33 '
2.0 cc 8.0cc 6.34 VII
NaCl 2.0ce 8.0ce 6.37 VII
20ce 8.0 cc 6.37 VII
2.0cc | 8.0ce 6.51 VII
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ii. KCl
TABLE 23

Influence of KCI upon the aleohol suseeptibility of mllk
containing a definite amount of CaCl,

Concen- Ale. No.
tration| N1 | Nyt | Nj10o | N/1000| H.O | Asol | pH | ‘to coag.
Salt o mixture

2.0ce 8.0ce 6.36 VI

2.0ce 80cc | 6.36 VII

KCl- 2.0ce 8.0ce 6.40 ViI

2.0 ce 8.0 cc 6.40 VII

2.0cc | 8.0cc 6.51 VII

iii. NH,Cl
TABLE 24

Influence of NH,Cl upon the alcohol susceptibility of milk
containing a definite amount of CaCl,

Concen-
N Ale. No.
tration N/1 | N/10 | N/100 | N/1600 | H,O | A sol. pH to coag.
Salt mixture

2.0ce 8.0cc | 6.32 A%
2.0cc 8.0cec | 6.34 VI
NH,CI 2.0ce 8.0cc 6.36 vil
20cc 8.0cc | 6.36 VII
2.0ce | 8.0cc | 6.51 VII

b. Cases of NaCl, KCl or NH,Cl added independently
to milk containing a definite amount of BaCl,

Milk (40cc)+ N/10 BaCl, (10 cc) = B solution
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i. NaC(Cl

TABLE 25

Influence of NaCl upon the alcohol susceptibility of milk
containing a definite amount of BaCl,

Concex}- Ale. No.
tration| N ! N/10 | N/100 | N/1000| H;0 | Bsol. | pH to coag.
Salt ’ : mixture

2.0cc 8.0cc 6.30 \'
2.0cc 8.0cc 6.32 VI
NaCl 2.0ce 8.0ce 6.36 VII
2.0 cc 8.0 ce 6.36 VII
2.0cc | 8.0ce 6.31 VII
ii. KCl
TABLE 26

Influence of KCl upon the alcohol susceptibility of milk
containing a definite amount of BaCl,

Concen- Ale. No
tration| N1 | Nj10 | Ny100 | N/1000| H,0 | Bsol. | pH | to coag.
Salt mixture
2.0cc ’ 80ce 6.26 v
2.0ce 8.0cc 6.28 VI
KCl ] 20ce 80ce | 6.34 VII
2.0ce 8.0ce 6.34 VIII
2.0cc | 80ce 6.31 VII
iii. NH,CI
TABLE 27

Influence of NH,CI upon the alcohol susceptibility of milk
containing a definite amount of BaCl,

Concen- Ale. No.
tration:  Ny1 | N/10 | Nj100 | N/1000| H,0 | Bsol.| pH | to coag.
Salt mixture
2.0ce ’ 80cc | 6.27 \4
2.0 cc : 80cc | 6.30 VI
NH,CI 2.0ce 8.0 ce 6.34 VII
2.0ce 8.0cc | 6.34 VII
2.0ce | 8.0cc 6.31 VIii
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c. Cases of NaCl, KCl or NH,Cl added independently
to milk containing a definite amount of MgCl.

Milk (40 ce)+ N/10 MgCl, (10 cc) = C solution

i. NaCl
TABLE 28

Influence of NaCl upon the alcohol susceptibility of milk
containing a definite amount of MgCl,

Concen- Ale. No.
tration| N1 | N/10 | NJ100 | N/1000| H;0 | Csol. | pH | to coag.
Salt mixture
2.0ce 8.0cc 6.16 v
2.0ce 8.0ce 6.19 VI
NaCl 2.0ce 8.0 ce 6.21 VII
2.0ce 8.0ce 6.21 VIiI
2.0cc | 8.0ce 6.18 VII
ii. KCl
TABLE 29

Influence of KCI upon the alcohol susceptibility of miik
containing a definite amount of MgCl,

Loncen- | Ale. No.
tration Ny | N/10 | N/100 | N/1000| H,0 | Csol. | pH | tocoag.
Salt mixture
2.0ce 8.0cc 6.16 v
2.0ecc 8.0cc 6.18 VI
KCl 2.0ce 8.0ce 6.25 VII
2.0ce 8.0ce 6.25 VII
2.0cc | 8.0ce 6.18 VII
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iii. NH,CI
TABLE 30

Influence of NH,CI upon the alcohol susceptibility of milk
containing a definite amount of MgCl,

Concen- | +| Ale. No.
tration| ;| Ny10 | N100 | N/1000| H,0 | Csol. | pH | to coag.
Salt i \ mixture

20¢ce 8.0cc | 6.18 Iv

2.0cc 8.0ce 6.20 VI

NH,C] 2.0cc 8.0cc | 6.23 VII
2.0 ce 8.0cc 6.23 VII

| 20ce | 8.0cec | 6.18 VII

By observing the above tables it will be recognized in each case
that the alcohol susceptibility of milk containing a definite amount
of divalent cation of neutral salt is decreased by the addition of
more concentrated monovalent cation of salt solution though the
degree is very slight, and that the pH value of the mixture increased
a little by the addition of monovalent cation of salt.

This is very interesting, because it is just the opposite in com-
parison to the case of the experimental results showing that the addi-
tion of more concentrated mono-, di- or trivalent cation of neutral
salt independently to milk renders alcohol susceptibility of milk more
sensitive.

E. Influence of Divalent Cation of Neutral Salt upon the
Alcohol Susceptibility of Milk Containing a Definite
amount of Divalent Cation of Neutral Salt

a. Cases of MgCl, or BaCl; added independently to milk
containing a definite amount of CaCl,

Milk (40 ce)+ N/10 CaCly (10 cc) = A solution
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i. MgCl,

TABLE 31

Influence of MgCl, upon the alcohol susceptibility of milk

containing a definite amount of CaCl,

Concen-
trati Ale. No.
raton; N1 N/10 | N/100 | N/1000 H,0 | Asol. | to coag.
Salt mixture
2.0ce 8.0ce XI
2.0 ce 8.0 cc IX
MgCl, 2.0cc 8.0ce VII
2.0ce 8.0cc A\
2.0cc 8.0cec VI
ii. BaCl,
TABLE 32

Influence of BaCl, upon the aleohol susceptibility of milk

containing a definite amount of CaCi,

Concen-

tration Ale. No.
N/ N/10 N/160 N/1000 H.,0 A sol. | to coag.
Salt mixture

2.0cc 8.0ce X

2.0ce 8.0cc IX

BaCl, 2.0cc 8.0ce VII

2.0ce 8.0ce VI

20cc 8.0ce VI

b. Cases of CaCl, or BaCl, added independently to milk

containing a definite amount of MgCl,

Milk (40 cc) + N/10 MgCl, (10 ce) = B solution
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i. CaCl,

TABLE 33

Influence of CaCl, upon the aleohol susceptibility of milk

containing a definite amount of MgCl,

Concen-
i Ale. No.
tration| ) N/10 | Nj100 | N/1000 | H,0 | Bsol | tocoag.
Salt mixture
2.0cc 8.0ce X
2.0cc 8.0ce IX
CaCl, 2.0cc 8.0cc VI
2.0cc 8.0cec VI
2.0cc 8.0ce VI
ii. BaCl,
TABLE 34

Influence of BaCl, upon the alcohol susceptibility of milk

containing a definite amount of MgCl,

Concen-
N N/ N/10 |- Nj100 | N/1000 | H,0 | Bsol i;g;c'gglgz
2.0ce 8.0cc XI
'2.0 cc 8.0ce X
BaCl, 2.0cc 8.0ce VII
2.0ce 8.0cc VI
2.0 ce 8.0cc

VI

.c. Cases of CaCl, or MgCl, added independently to milk

containing a definite amount of BaCl,

Milk (40 ce)+ N/10 BaCly (10 cc) = C solution
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i. CaCl,
TABLE 35

Influence of CaCl, upon the alcohol susceptibility of milk
containing a definite amount of BaCl.

Concen- ' Ale. No.
tration, Ny N/10 N/100 | N/1000 | H,0 | Csol. | tocoag.
Salt mixture

2.0cc 8.0ce X
2.0cc 8.0ce IX
CaCl, 2.0ce 8.0ce VII
2.0ce 8.0cc VI
2.0cc 8.0ce VI
ii. MgCl,
TABLE 36

Influence of MgCl, upon the alcohol susceptibility of milk
containing a definite amount of BaCl,

“("OEC?' Ale. No.
ration) N1 N/10 N/100 | N/1000 H,0 | Csol. | to coag.
Salt mixture
2.0cec 8.0ce X
2.0ce 8.0ce XI
MgCl, 2.0cc 8.0ce VIII
2.0ce 8.0 ce VI
2.0cec 80ce A'21

By observing the above tables the author recognizes that the
alcohol susceptibility of milk containing a definite amount of divalent
cation of neutral salt is much increased by the addition of more con-
centrated solution of the neutral divalent salt.

F. Influence of Trivalent Cation of Neutral Salt upon the
Alcohol Susceptibility of Milk Containing a Difinite
amount of Divalent Cation of Neutral Salt

a. Case of FeCl; added to milk containing a definite
amount of CaCls

Milk (40 cc) + N/10 CaCl, (10 cc) = A solution



STUDIES ON THE ALCOHOL COAGULATION OF FRESH COW MILK 193

TABLE 37

Influence of FeCl; upon the alcohol susceptibility of milk
containing a definite amount of CaCl,

Concen-
; Ale. No.
tration N/1 NJ/L0 N/100 N/1000 H,0 A sol. | to coag.
Salt mixture

2.0ce 8.0 cc -+

20ce 8.0ce XI
FeCl; _ 2.0 cc 8.0 ce VII1
2.0 cc 8.0¢cc Vi

2.0ce 8.0 ce VI

b. Case of FeCl; added to milk containing a definite
amount of MgCl,

Milk (40 ce)+ N/10 MgCl: (10 cc) = B solution

TABLE 38

Influence of FeCl; upon the alcohol susceptibility of milk
containing a definite amount of MgCl.

Civation N/1 N/10 | N/io0 | N/1000 | H,0 | Bsol. ‘?3%02‘;:
Salt mixture
2.0cec 8.0cc -+
2.0cc | 8.0 ce XI
FeCl 2.0ce 8.0cc | VIII
2.0cc ’ 8 0ce VII
~ 2.0ce 8.0 cc VI

¢. Case of FeCl; added to milk containing a definite
amount of BaCl,

Milk (40 ce) + N/10 BaCls (10 cc) = C solution
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TABLE 39

Influence of FeCl; upon the alcohol susceptibility of milk
containing a definite amount of BaCl.

Concen-

tration Ale. No.
N/1 N/10 N/100 N/1000 H,0 C sol. | to coag.
Salt mixture
2.0ce 8.0ce -+
2.0ce 8.0cc XI
FeCl; 2.0ce 8.0ce VIII
2.0cc 8.0ce VII
2.0cc | 8.0cc \2!

By observing the above tables the author recognizes that the
alcohol susceptibility of milk containing a definite amount of divalent
cation of neutral salt is increased when the more concentrated tri-
valent cation of neutral salt is added to these mixtures. It was also
-observed in this experiment that the coagulation occurred immediately
after the addition of N/1 FeCl; solution without the addition of
alcohol.

G. Influence of Monovalent Cation of Neutral Salt upon the
Alcohol Susceptibility of Milk Containing a Definite
amount of Monovalent Cation of Neutral Salt

a. Cases of KCI or NH,Cl added independently to milk
containing a definite amount of NaCl

Milk (40 cc)+ N/1 NaCl (10 cc)= D solution

i. KCl

TABLE 40

Influence of KCl upon the alcohol susceptibility of milk
containing a definite amount of NaCl

Concen- Ale. No
tration) N/10 N/100 | N/1000 H,0 | Dsol. | tocoag.
Salt mixture
2.0cc 80cec Iv
2.0 ce 8.0ce II1
KC] 2.0ce 8.0 ce II
2.0 ce 8.0cc II
. 2.0cc 8.0cc II
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ii. NH.CI]
TABLE 41

Influence of NH,Cl upon the aleohol susceptibility of milk
containing a definite amount of NaCl

O Ale. No.
N/1 N/10 N/100 N/1000 H,0 D sol. | to coag.
Salt mixture
2.0ce 8.0ce v
2.0ce 8.0ce v
NHCL 2.0ce 8.0cc III
2.0ce 8.0cc 1I
2.0ce 8.0 ce I

b. Cases of NaCl or NH,Cl added independently to milk
containing a definite amount of KCI

Milk (40 cc)+ N/1 KC1 (10 ce) = E solution

i. NaCl
TABLE 42

Influence of NaCl upon the alcohol susceptibility of milk
containing a definite amount of KCl

Ciation Ale. No.

r N/1 N/10 N/100 | N/1000 H,0 E sol. | to coag.

Salt mixture
2.0cc 8.0ce v
2.0ce 8.0ce v
NaCl 2.0cc 8.0ce 111
2.0cc 8.0cc I
2.0ce 8.0cec II
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ii. NH,CI

TABLE 43

Influence of NH,Cl upon the alcohol susceptibility of milk

containing a definite amount of KCl

Coneen- Ale. No.
tration| N /g N/10 | N/100 | Nj1000 | H,0 | Esol. | to coag.
Salt mixture
2.0ce 8.0ce v
2.0cc 8.0cc v
NH,C] 2.0 ce 8.0cc IIT
2.0cc 8.0ce I
2.0cc 8.0ce II

c. Cases of KCl or NaCl added independently to milk

containing a definite amount of NH,Cl

Milk (40 ce) + N/1 NH,C] (10 ce) = F solution

i. KCl
TABLE 44

Influence of KCl upon the alcohol susceptibility of milk

containing a definite amount of NH,Cl

Concen-
tration Alc. No.
N/1 N/10 N/100 N/1000 H,0 F sol. | to coag.
Salt mixture
2.0ce 8.0 cc Iv
2.0ce 8.0cc 111
KCI 2.0ce 8.0cc III
2.0ce 8.0ce II
2.0cc 8.0ce 1T
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ii. NaCl
TABLE 45

Influence of NaCl upon the alcohol susceptibility of milk
containing a definite amount of NH,Cl

Concen-
. Ale. No.
tration N/L N/10 N/100 N/1000 H,0 F sol. | to coag.
Salt mixture

2.0cc 8.0cc VI

2.0cc 8.0ce 111

NaCl 2.0cc 80cc 111
. 2.0ce 8.0cc II

2.0cec 8.0ce II

It is to be recognized that the aleohol susceptibility of milk con-
taining a definite amount of monovalent cation of neutral salt is

slightly increased when the more concentrated solution of the same
salt added.

H. Influence of Divalent Cation of Neutral Salt upon the
Alcohol Susceptibility of Milk Containing a Definite
amount of Monovalent Cation of Neutral Salt

a. Cases of CaCl,, MgCl, or BaCl, added independently
to milk containing a definite amount of NaCl

Milk (40 cc) + N/1 NaCl (10cc) = D solution

i. CaCl,
TABLE 46

Influence of CaCls upon the alcohol susceptibility of milk
" containing a definite amount of NaCl

Uog'(;ilil(;n Ale. No.
N/1 N/10 N/100 N/1000 H,0 D sol. | to coag.
Salt mixture

2.0 ce ' 80ce | IX

2.0ce | 8.0cc VII

CaCl, 2.0 ce 1 8.0ce 111
. 2.0ce { 80ce II

2.0ce 8.0ce I
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ii. MgCl,
TABLE 47

Influence of MgCl; upon the alcohol susceptibility of milk
containing a definite amount of NaCl

Cotr;%etril(;n Ale. No.
N/ N/10 N/100 N/1000 H,0 D sol. | to coag.
Salt mixture

2.0ce 8.0cc IX

2.0ce ’ 8.0 ce VII

MgCl, 2.0ce . 8.0 cc II1
2.0ce 8.0ce II

2.0ce 8.0ce II

iii. BaCl,
TABLE 48

Influence of BaCl, upon the aleohol susceptibility of milk
containing a definite amount of NaCl

Concen-
; Alc. No.
tration| il N/10 N/100 N/1000 H,0 D sol. | to coag.
Salt mixture

2.0ce 8.0ce VIII

2.0cc 8.0ce VII
BaCl, 2.0ce 8.0ce 111
2.0cec 8.0cc II
2.0ce 8.0cc II

b. Cases of CaCl., MgCl, or BaCl, added independently
to milk containing a definite amount of KCl

Milk (40 ce) + N/1 KCl (10 cc) = E solution
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i. CaCl,

TABLE 49

Influence of CaCl, upon the alcohol susceptibility of milk
containing a definite amount of KCI

Concen-
: Ale. No.
tration N/L N/10 N/100 N/1000 H,0 E sol. | to coag.
Salt mixture

2.0cc 8.0cec 1X
2.0ce 8.0ce VII
CaCl, 2.0ce 80cc II1
2.0ce 8.0cc 11
2.0ce 8.0cc II
ii. MgCl,
TABLE 50

Infiuence of MgCl, upon the alcohol susceptibility of milk
containing a definite amount of KCl

Loncen- Alc. No
tration) N N/10 N/100 | N/1000 | H,0 | Esol. | to coag.
Salt mixture

2.0ce . 8.0ce IX
2.0cc 8.0 cc VI
MgCl, 2.0ce 8.0cc 111
2.0ce 8.0cec II
2.0ce 8.0cc 11
iii. BaCl,
TABLE 51

Influence of BaCl, upon the alcohol susceptibility of milk
containing a definite amount of KCl

Concen- Ale. No
tration N/1 N/10 N/100 N/1000 H,0 E sol. | to coag.
Salt mixture

2.0cec 80cc VIII
2.0ce . 80cec VI
BaCl, 2.0 ce 8.Uce III
) 2.0ce 8.0cc II

2.0cc 8.0 ce II
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¢. Cases of CaCly, MgCl, or BaCl, added independently
to milk containing a definite amount of NH,CI

Milk (40 cc) + N/1 NH,Cl (10 cc) = F solution

i. CaCl,
TABLE 52

Influence of CaCl, upon the alcohol susceptibility of milk
containing a definite amount of NH,CI

Uo;lce;;g— Ale. No.
ration) Ny N/lo N/100 | N/1000 H,0 F sol. | to coag.
Salt mixture

2.0cc 8.0cc IX
2.0cc 8.0ce VI
CaCl, 2.0cc 8.0cc III
2.0cc 8.0ce II

2.0cc 8 0ce II

ii. MgCl,
TABLE 53

Influence of MgCl, upon the alcohol susceptibility of milk
containing a definite amount of NH,Cl

Concen-
: Ale. No.
tration) N/10 N/100 | N/1000 H,0 F sol. | to coag.
Salt mixture

2.0cc 8.0cc IX

2.0cc 8.0ce VI

MgCl, 2.0ce 8.0ce III
2.0ce | 8.0ce II

2.0ce 8.0ce II
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iii. BaCl,
TABLE 54

Influence of BaCl; upon thé alcohol susceptibility of milk
containing a definite amount of NH,Cl

cotrllgetrix(;n Ale. No.
N/1 N/10 N/100 N/1000 H.0 F sol. | to coag.
Salt . mixture

2.0ce 8.0ce VIII

2.0cc 8.0cc VI

BaCl, 2.0ce 8.0cc 111

2.0ce 8.0ce I

2.0ce 8.0cc II

It may be recognized that the alcohol susceptibility of milk
containing a definite amount of monovalent cation of neutral salt is
increased upon the addition to the mixture of the divalent cation of
salt. The degree cf the influence of these salts upon the alcohol
coagulation is Ca>Mg>Ba though the different is very small.

I. Influence of Trivalent Cation of Neutral Salt upon the
Alcohol Susceptibility of Milk Containing a Definite
amount of Monovalent Cation of Neutral Salt

a. Case of FeCl; added to milk containing a definite
amount of NaCl

Milk (40 ce)+ N/1 NaCl (10ce)= D solution

TABLE 55

Influence of FeCl; upon the alcohol susceptibility of milk
containing a definite amount of NaCl

an‘c;i?;n Ale. No.
N/i1 N/10 N/100 N/1000 H,0 D sol. | to coag.
Salt mixture

2.0ce 8.0cec +

2.0cc 8.0ce IV

FeCl, 2.0cc 8.0ce II
2.0ce 8.0cc II

2.0cc 8.0ce I
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b. Case of FeCl; added to milk containing a definite
amount of KCI

Milk (40 éc) + N/1 KCl (10cc)=E solution

TABLE 56

Influence of FeCl; upon the alcohol susceptibility of milk
containing a definite amount of KCl

Co;u;eg;-n Ale. No.
ratio N/ N/10 N/100 | N/1000 H,0 E sol. | to coag.
Salt mixture

2.0cec 8.0ce -+

2.0ce 80ce 111

FeCl; 2.0cc 8.0cc 11
2.0cc 8.0 ce 1T

2.0cc 8.0cc II

¢. Case of FeCl; added to milk containing a definite
amount of NH,Cl

Milk (40 cc) + N/1 NH,CI (10 cq) = F solution

TABLE 57

Influence of FeCl; upon the alcohol susceptibility of milk
containing a definite amount of NH,Cl

“~._Loncen- Ale. No
tration| N N/10 | N/100 | N/1000 | H,0 | Fsol | to coag.
Salt mixture

2.0ce 80ce +

2.0ce 8.0 cc III

FeCl, 2.0cc 8.0 ce II
2.0 cc 8.0cc 11

2.0ce 8.0cc II

The author recognizes that the alcohol susceptibility of milk
containing a definite amount of monovalent cation of neutral salt is
increased when the more concentrated trivalent cation of neutral salt
is added to the mixture.
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J. Influence of Monovalent Cation of Neutral Salt upon the
Alcohol Susceptibility of Milk Containing a Definite
amount of Trivalent Cation of Neutral Salt

Milk (40 cc) + N/10 FeCl; (10 ce) = .G solution

a. Caseof NaCl added to milk containing a definite
amount of FeCly

TABLE 58

Influence of NaCl upon the alcohol susceptibility of milk
containing a definite amount of FeCl;

Concen-
h . Alc. No.
tration| Ny N/10 | N/100 | N/1000 | H,0 | Gsol. | tocoag.
Salt ‘ mixture

2.0ce 8.0ce IIT

2.0cc 8.0cc v

NaCl 14 2.0cc 8.0ce v
2.0ce 8.0cc v
2.0ce 8.0cc v

b. Case of KCl added to milk containing a definite
amount of FeCl;

TABLE 59

Influence of KCl upon the alcohol suseceptibility of milk
containing a definite amount of FeCl,

Concen- Ale. No
tration) N/10 | N/100 | N/1000 | H,0 | Gsol. | to coag.
Salt mixture

2.0ce 8.0ce III

} 2.0cc 8.0cc v

KCl 2.0 ce » 8.0ce \
: 2.0cc 8.0ce v

2.0ce 8.0cc A\
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c¢. Case of NH,CI] added to milk containing a definite
amount of FeCl, '

TABLE 60

Influence of NH,Cl upon the alcohol susceptibility of milk
containing a definite amount of FeCl,

(’o,g;etlil;n Ale. No.
N/1 N/10 N/100 N/1000 Hy0 G sol. | to coag.
Salt : mixture
2.0cc 8.0 cc 111
] 2.0ce 8.0cc 111
NH,CI 2.0ce 8.0cc v
2.0ce 8.0cc v
8.0cc Vv

2.0ce |

It may be recognized that the alcohol susceptibility of milk con-
taining a definite amount of trivalent cation of neutral salt is
decreased a little when the more concentrated monovalent cation of
neutral salt is added to the mixture. This phenomena is practically
the same as in the case of milk containing a definite amount of divalent
cation of neutral salt admixed with various concentrations of mono-
valent cation of neutral salt. The author conclgded from these results
that the so-called antagonistic ion action has occurred in these com-
binations of salts in milk.

K. Influence of Divalent Cation of Neutral Salt upon the
Alcohol Susceptibility of Milk Containing a Definite
amount of Trivalent Cation of Salt

Milk (40 cc) 4+ N/10 FeCl;y (10 ce) = G solution

a. Case of CaCl, added to milk containing a definite
amount of FeCl,

TABLE 61

Influence of CaCl, upon the alecohol susceptibility of milk
containing a definite amount of FeCl,

Concen-
. Ale. No.
. tration| /1 N/10 N/100 N/1000 H.0 G sol. | to coag.
Salt mixture

2.0cc . 8.0ce X

2.0ce ) %.0ce IX

CaCl, 2.0cc . 8.0ce \'
2.0ce 8.0cc \Y%

2.0ce 8.0ce A\
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b. Case of MgCl,; added to milk containing a definite
amount of FeCl;

TABLE 62

Influence of MgCl, upon the alcohol susceptibility of milk
containing a definite amount of FeCl;

Concen- Ale. No
tration N/L N/10 N/100 N/1000 H,0 G sol. | to éoag:
Salt mixture

2.0ce 8.0ce X

2.0cc 8.0cc IX

MgCl, 2.0cc 8.0cc VI
i : 2.0cc * | 8.0cc v

2.0 cc 8.0ce A\

¢. Case of BaCl, added to milk containing a definite
amount of FeCly

TABLE 63

Influence of BaCls; upon the aleohol susceptibility of milk
containing a definite amount of FeCl;y

Concen- | Ale. No.
tration| /1 N/10 N/100 | N/1000 H,0 | Gsol. | tocoag.
Salt | mixture

2.0ce 8.0ce X

2.0cc 8.0ce IX

BaCls 2.0ce 8.0ce VI
2.0ce 8.0ce %

2.0ce 80cc 4

It may be observed that the alcohol susceptibility of milk con-
taining a definite amount of trivalent cation of neutral salt is in-
creased when the more concentrated divalent cation of salt is added
to the mixture.

3. DiIsCuUssION

There is no correlatioh between the hydrogen ion concentration
and the aleohol susceptibility of fresh normal milk.
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The alcchol 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/10-7N/10 of these salts. Whole and
dialyzed milk were coagulated only by the addition of trivalent cation
of neutral salt having the concentrations of 5N/10-2N/10 before the
mixing of alcohol.

The aleohol 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 aleohol 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 may or 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 asbestos 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 ce. Cl is determined by titration with standard nitrate of silver
(dissolve 29.06 g of silver nitrate (AgNH;) in 1000 cc and took 1 ce
of this solution as corresponding to 0.006064 g of Cl), using potassium
chromate as the indicator.

The estimation of CaO (81) :— 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.0;(31) :— 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 phosphoric anhydride in the calcium
phosphate calculated by multiplying the weight by 0.4581.

The estimation of SO;(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 Na,Q and K.0(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°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 Fe,03(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 conec. NH,OH until the solution becomes cloudy.
Cleaning up with conc. HNQ; and adding 10 drops of HNO; in excess,
30 ce 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 HNO; (9 cc HNO; in 100 cc H;O) 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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several minutes to remove the ammonia present. The solution is
allowed to cool and if the hydroxides do not settle properly a few cc
of KOH are added and heated further. The precipitate is filtered off
on an asbestos gooch crucible, which has been carefully washed with
HC, by decanting the clear liquid first, and finally adding the pre-
cipitate to the gooch crucible. The precipitate is washed with very
dilute KOH solution (1%). Best results are obtained if only a low
pressure is maintained on a suction flask during filtering. The pre-
cipitate is dissolved from the gooch erucible with 1-2 cc of conc. HCI,
which is added in several portions (a few drops at a time) washing
with water after each addition of acid. In this way the iron may be
dissolved off completely and the total filtrate kept below 30-35 ce. The
best method of handling this small amount of solution is to introduce
a test tube into the suction flask, allowing the end of the funnel to
reach into the test tube so that the solution will be caught in the test
tube instead of the suction flask. The solution in the test tube is
then washed into the original beaker and the iron determined colori-
metrically by adding enough N/5 KMnO, to produce a faint pinkish
colour then adding 5 ce of 10% solution of potassium thiccyanate and
making up to 50 cc volume in a volumetric flask, the colour produced
.is compared in a DuBoscQ colorimeter with a standard colour
developed by taking 1 cc of the standard iron solution, adding 1 to 2
drops of KMnOQ, and 5 cc of the 10% solution of potassium thiocyanate
and making up to 50 cec volume. The standard solution is set at 20 mm
in the DUBoscQ and the unknown adjusted until the colours are equal.
The standard iron solution will be obtained by the following prescrip-
tion: Dissolve 0.7 grams of ferrous ammonium sulfate (dried to con-
stant weight) in 100 cc of distilled water and add 5 ce of concentrated
sulfuric acid. Warm the solution slightly and add potassium pet-
manganate until the iron is completely oxidised. Dilute the solution
to 1 liter, 1 cc of the standard iron solution equals 0.1 mg Fe.

2. EXPERIMENTAL RESULTS

i. Results of analysis of the ash constituents in colostrum which
shows positive reaction to alecohol test.



Determination of the ash constituents in colostrum

TABLE 64

Date of
Cow Date of Alcohol| Total

No. | parturition Sfarﬁgif test | solids Ash Ci Ca0 MgO | P;0; SO; | Fe0; | NasO | KO
H. 255(18/VI 1927 [15/VI 1927| ++-+ | 14.041 | 0.917 | 11.777 | 24.413 | 3.146 | 30.389 | 2.627 | 0.438 | 6.515 | 22.590
H. 244|20/VI 1927 |22/VI 1927| 44+ | 13.870 | 0.820 | 14.6504 26.717 | 3677 | 30.965 | 2.030 | “0.457 | 7.800 | 15.760
H. 215|28/VI 1927 |39/VI 1927| +-+- | 13.780 | 0.850 | 11.918 | 25.012 | 2.923 | 31.449 | 2.051 | 0.315 | 9.150 | 13 865
A, 85| 1/VII 1927 §/VII 1927 -+ 4+ | 12.271 | 0.814 | 13640 | 23.6756 | 2.625 | 30.745 | 1.965 | 0.401 | 10.260 | 19.856
H. 249| 8/VII 1927 6/VIL 1927 | ++ | 14.407 | 0.820 | 10.612 | 24.730 | 3.645 | 33.233 | 2.150 | 0.390 | 8.020 | 20.206
A. 97| 7/VII 1927 | 9/VIL 1927 4+ | 12.€47 | 0.842 | 13.340 | 25.605 | 3.366 | 29.687 | 2.750 | 0.296 | 7.627 | 19.100
Average ++-+ | 13508 | 0.844 | 12.640 | 25.009 | 3.229 | 31.078 | 2.262 | 0.283 | 8.229 | 19.296

ii. Results of analysis
aleohol test.

of the ash constituents in normal milk which shows negative reaction to

TABLE 65

Determination of the ash constituents in normal milk which shows negative reaction to aleohol test

Cow Date of Late of Aleoholj Total .

No. | parturition SE.;{]{[;::‘: test | solids | Ash Cl CaO0 | MgO | P,O; | SO; | Fe,O;'| Na,O [ K,0
A, 97|2)IX 1926| 8/X 1926 — 13.580 | 0.710 | 15.244 | 20.140 | 2.295 | 28.816 | 2.654 | 0.350 | 6.650 | 25.618
A, 817/VI 1926] &X 1926 — 12,920 | 0.690 | 15.038 | 20.632 | 2.234 | 28.014 | 2.717 0.291 7.523 | 26.090
A. 97 |2)/IX 1926|11/X 1926 — 13,160 | 0.680 | 17.949 | 20.026 | 2.503 | 28.703 | 2.153 0.381 6.952 | 23.100
A, 8 (17/vI 1926 |11/X 1926 — 13.260 | 0.710 | 16.911 | 20.615 | 2.162 | 29.145 | 2.287 0.290 5.126 | 27.212
H. 254 |29/VII 1926 | 29/X1 1926 — 13.350 | 0.676 | 14.796 | 19.985 | 2.315 | 30.783 | 2.262 0.408 5.6560 | 25.008
H. 169 /111 1926}29)XI 1926 — 14,421 | 0.635 | 13.462 | 17.884 | 3.023 | 33.714 | 2.873 0.435 7.206 | 23.606
H. 204 [14/II1 1926 29/XI 1929 — 13.118 | 0.602 | 14.129 | 20.800 | 2.758 | 31.140 | 2.110 0.2561 6.112 | 24.050
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TABLE 65 (Continued)

Date of
Cow Date of Alcohol| Total
No. parturition sg.;?{glf test solids Ash Cl Ca0 MgO P,05 SO, Fe,0; | Na,O K0

. 238(21/IX 1926 |29/XI 1926
178 | 29/III 1926 9/XII 1926
2421 23111 1926| 9/XII 1926

30/VII 1¢26| 9/XII 1926

S.M. | 15/VIII 1926 | 23/XI 1926

.D.S.|27/VI 1926 |23/XI 1926
91 | 25/VII 1927 18/X 1927

A. 114/ 26/VIII1827|18/X 1927

A. 8 |14/VIII1927(18/X 1927

11.939 | 0.595 | 13.947 | 17.953 | 2.180 | 80.947 } 2.050 | 0.281 | 8.870 | 24.892
16.110 | 0.798 | 18.917 | 20.963 | 2.789 | 34.173 | 2.296 | 0.324 | 5.905 | 22.200
12.816 | 0.6656 | 13.340 | 18.876 | 2.450 | 29.295 | 2.356 | 0.316 | 9.190 | 24.956
14.280 | 0.719 | 11.621 | 21.740 | 2800 | 28.204 | 2.679 | 0.415 | 8.265 | 24.32b
10.7056 | 0.655 | 11.964 | 21.776 | 2.556 | 29.935 | 2.425 | 0.330 | 6.107 | 26.0560
11.417 | 0.637 | 15,089 | 19.422 | 1.881 | 28.600 | 2.150 | 0.290 | 7.200 | 25.520
13.125 | 0.690 | 17.464 | 20.683 | 2.459 | 26.277 | 2.437 | 0.315 | 8.2561 | 24.000
12.018 | 0.728 | 13.098 | 20.3656 | 2656 | 28,701 | 2.695 | 0.296 | 7.5¢6 | 25.450
12,795 | 0.€82 | 12.855 | 23.463 | 2.363 | 30.411 { 2.860 | 0.360 | 6.700 | 23.512

> T
no
S

(I T O O O O O

Average - 12,988 | 0.679 | 14.8358 | 20.332 | 2.463 | 29.810 | 2.432 | 0.338 | 7.075 | 24.724

ili. Results of analysis of the ash constituents in normal milk which shows positive reaction to
aleohol test.

TABLE 66

Determination of the ash constituents in normal milk which shows positive reaction to aleohol test

Date of
Cow Date of Alcohol| Total
No. | partarition S,?;ﬁglf test | solids Ash a Ga0 MgO | P;0s SO; | Fe,0; | Na;0 | K:0

T7.,20/V 1926 8/VIIL1926| - | 13.719 | 0.729 | 18.687 | 25.841 | 2.522 | 27.401 | 2.018 | 0.402 | 8.254 | 17.362
94| 10/IT 1926 | 8/VI1II1926 + 13.900 | 0.780 | 20.375 | 24.688 | 2.662 | 30.950 | 2.082 | 0.395 | 6.655 | 15.860
77(20/V 1926 |11/VIII 1926| + + 13.842 | 0.715 | 20.182 | 25.677 | 2.984 | 29.411 | 1.803 | 0.380 | 7.765 | 14.100
. 94110/IT 1926 | 11/VIII 1926 + 14.398 | 0.745 | 18.919 | 25.918 | 2.638 | 30.746 | 1.751 | 0.410 | 6.590 | 16.051
L1715/ 1926 | 9/VILI 1926, ++ | 15.132 | 0.807 | 16.980 | 23.692 | 38.358 | 31.944 | 1.454 | 0.490 | 8.021 | 15.060
193 1 14/I1 1926 | 9/VII 1926} ++ 12.340 | 0.684 | 18.435 | 26.276 | 5.668 | 34.317 | 1.939 | 0.365 | 6.960 | 13.100
183 | 17/IV 1926 | 9/VII 1926| ++ 13.444 | 0.711 | 16.009 | 23.231 | 3.344 | 25.712 | 1.282 | 0.215 | 10.225 | 19.190

opimp Py P
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TABLE 66 (Continued)

) Date of
Cow Date of Alcohol| Total
No parturition s?anﬁg;e test . | solids Ash Cl Ca0 MgO P04 SO, Fe,04 | Na,0 K,0
G. 176 | 30/IV 1926 | 9/VII 1926| ++ | 16.432 | 0.824 | 18.192 | 25.281 | 2.905 | 30.910 | 1.751 | 0.333 | 7.890 | 15.€00
H.H.R.[17/IV 1926 |24/IX 1926 -- 11.406 | 0.668 | 14.432 | 23.492 | 2.868 | 31.187 | 1.695 | 0.290 | 8.724 | 18918
H.D.C.|12/v 1926 |2yIX 1926| + 11.216 | 0.63% | 13.855 | 29.485 { 2.990 | 31.200 | 1.369 | 0.315 | 8.790 | 18.107
H. 239|2)1 1927 9/VIII1927| 4+ | 16.664 | 0.847 | 15.160 | 30.504 | 8.052 | 30.298 | 1.476 | 0.421 | 6.2656 | 15.700
A. 85/ 29/VII 1927 |23/VIII1927| +4 | 14.126 | 0.785 | 16.995 | 27.021 | 3.860 | 26.295 | 2.005 | 0.218 | 8.560 | 19.236
Average +4 | 18.885 | 0.744 | 17.339 | 25.913 | 3.062 | 30.030 | 1.719 | 0.353 | 7.892 | 19.115
iv. Results of analysis of the ash constituents of milk at the end stage of lactation.
TABLE 67
Determination of the ash constituents in milk at the end stage of lactation
Cow Date of Date of | A155101] Total
No. | parturition starﬂpllle test | solids Ash Cl Ca0 MgO | P,0; S0; | Fe,0; | Na,0 | K,0
i aKe
G. 170 | 26/IIT 1926 (18/V  1927| +-+ | 15.670 | 0.871 | 18.919 | 25.875 | 4.381 | 27.560 | 2.851 | 0.316 | 6.250 | 13.660
H. 193 | 14/I1 1926 | 18/V  1927| ++ | 14.274 | 0.712 | 18.434 | 22.870 | 4.936 | 30.543 | 2.660 | 0.405 | 7.562 | 14.965
A. 111 7/IX 1926(93/v  1927| — 14716 1 0.955 | 21.102 | 24.300 | 2.240 | 29.192 | 2.407 | 0.390 | 8.020 | 13.000
H. 204 | 15/II1 1926 6/vI 1927| — 11.893 | 0.692 | 24.983 | 19.464 | 2.140 | 24.505 | 1.287 | 0.270 | 10.127 | 18 882
H. 249|20/VI 1926| 6/VI 1927| --+ | 17.275| 0.920 | 19.128 | 25.803 | 3.675 | 30.848 | 1.802 | 0.321 | 8250 | 13.215
H. 169 |25/I11 1926| 8/VI 1927 ++ | 15.228 | 0.896 | 22.558 | 19.960 | 2.560 | 27.727 | 1.541 | 0.412 | 8.456 | 19.050
H. 243 |25/ 1926| 8/VI 1827 -+ 15.083 | 0.838 | 20.155 | 24.413 | 2.890 | 30.172 | 1.888 | 0.356 | 7.095 | 16.152
Average + | 14877 | 0811 | 20754 | 23.241 | 3.260 | 28.650 | 1.992 | 0352 | 7.966 | 15.561

also the number value of ash constituents represent the % in ash by weight.
The capital letters H, A and G represent the Holstein, Ayrshire and Guernsey breeds of cows respectively.

Notice: In the above tables the number value of total solids and ash represent the % in milk by weight, and
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3. DISCUSSION

Under this heading will be discussed the relation between the
alcohol 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 “%lélf a‘;’: l?c?;:ttia:)%e
Alcohol test 4 — ++ +
Total solids 13.503 12.998 13.885 14.877

Ash 0.844 0.678 0.744 0.841

Cl 12,640 14.358 17.339 20.754

Ca0 25.009 20.332 25.913 23.241
MgO .3.229 2.663 3.062 3.260
P05 31.078 29,810 30.030 28.650
S0, 2.262 2.432 1.719 1.992

Fe, 0, 0.383 0.338 0.353 0.352
Na,0 8.229 7.075 7.892 . 7.966
K,;0 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 Na,O,
Ca0O 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,O 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 Fe,0;, P»0s and SO, 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.0; 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 Na,O are much increased
but on the contrary the contents of CaO, P,O; and K,0 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 little 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 CaQ, MgO and Cl
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 K,0 and SO; 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 Na 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 of milk at the colostrum as well
as drying stage of lactation.
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In the next table the comparative values of the ash constituents
of colostrum, normal milk, and the milk at the end stage of lactation
considering CaQ as 100 in each sample. The ratio of the alkali values
K,0/Na,O of these milk ash samples are also given.

TABLE 69

Comparative number values of ash constituents in milk
when the content of CaO is assumed as 100

Milk stage Colostrum Normal milk Normal milk sglgé{ c?ftlgéiaet?gn
Alcohol
Con- test ++4+ — ++ +
stituents
Cl 50.54 70.62 66.91 89.30
Ca0 100.00 100.00 100.00 100.00
MgO 12.91 12.11 11.82 14.03
P,0; 124,26 144.62 115.88 123.27
SO, 9.04 11.96 6.6€3 8.57
Fe,0, 1.53 1.66 1.86 1.51
N2, 0 32.90 34.80 30.46 34.28
K.0 77.56 121.60 62.19 66.95
K,0/Na,0 2.36 3.49 2.04 1.95

There will be found a marked decrease in the contents of P.0;,
K;0 and SO; in the milk reacting positively to the alcohol test in com-
parison with the corresponding values of milk reacting negatively to
the test, when the content of CaO is assumed as 100. The value of
the ratio of K,0/Na.O in this case is very low, but it coincides well
with that of the colostrum and the milk at the end stage of lactation.

V. Influence of the Testing Temperature upon
the Alcohol Susceptibility of Milk

It has already been reported by SOXHLET (84) that the viscosity
of milk is increased by a descent in the temperature. WHITAKER,
SHERMAN and SHARP (96) recognized that the viscosity of skimmed
milk is changed remarkably at the temperature of 5°-60°C., which
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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 0°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
aleohol 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 aleochol % for convenience in order to calculate the experimental
results mathematically: for example, the coagulation of milk by 70-
T4 % alcohol is arranged as follows.

Alcohol coagulation obtained Alcohol coagulation obtained
from the experiment | from the conversion
Aleohol % Degree of coagulation ] Alcohol 25 ‘ Degree of coagulation
74 + {‘ 74 +
74 + ! 73 +
74 4+ SR +
0 - ; n +
70 + f 70 +

2. EXPERIMENTAL RESULTS

The experimental results obtained here are as follows.
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TABLE 70

Influence of testing temperature upon

the alcohol susceptibility of milk

Cow No. H. 2562 A. 114 A. 97
Tested 24/X 1929 26/X 1929 28/X 1929
Ale. % and degree of | Ale. % and degree of Ale. % and degree of
Temp milk coagulation milk coagulation milk coagulation
°C. . - X
g’éﬁiﬂﬁ Converted ﬁgﬁfgg Converted g’éﬁi’;& Converted
70 - — — - - -
65 —_ — — — — —
60 — — — —_ — —
55 — — - — - —
50 — — — — — —_—
45 — -_— ' — — — —
40 — - 98+ 98 4 —_ —
36 — — 90+ 89+ — —
30 98+ 98+ 86+ 864 984 98 +
25 94+ 944 86+ 854 98- 97 4-
20 94 93+ 86+ -+ 84+ 90+ 894
15 94+ 93 4 86+ - 844+ 90~ 894
10 94+ 94+ 94+ 94 + 904 894
5 98+ 98+ 98+ + 96 + 94 4- 94 4-
0 984 » 98+ 98+ 98+ 984+ 96+
Cow No. " A.8b A.94 A. 85
Tested
b 4/XT 1929 5/XT 1929 6/XT 1929
ate
70 —_ —_ — - — —
65 — — — - — —
60 - — — — _ —
b5 —_ — — — 94+ 944+
50 — — — —_ 90 4 90 +
45 98+ 98+ - — 824 824
40 86+ 86+ 98 4- 98+ 78+ 78+
35 86 85+ 86+ 86+ T44 T4+
30 82+ 80+ 86+ - 844 14+ 3+
26 78++ 76+ 82+ 824 T4+ 3+
20 8+ + CES 82+ 824 T4+ 3+
15 T4+ T4+ 82+ 81+ 74+ 34
10 82+ 81+ 86+ 85+ 744 74+
53 86+ 86+ 90+ 89+ 864+ 84+
0 98+ 98+ 98+ 98+ 90+ 90+
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TABLE 70 (Continued)

Cow No. | A.85 | A 94 H. 217
Tested | 18/X1 1929 | 13/X1 1929 28/111 1931
Ale. % and degree of | Ale. % and degree of | Alc. % and degree of
ng]p. milk coagulation milk coagulation milk coagulation
' f ﬁ’éﬁi’:& Converted g’égizg Converted Elﬁgigg Converted
70 - —~ - - — -
65 — — — — — —
60 984 98+ — - — -
65 90+ 90+ — - — -
50 90+ 89+ 98+ 98+ — -
45 86+ 851 86+ 86+ 98+ 98+
40 744 73+ 82+ 811 90+ 89+
35 74+ + 72+ 821+ 804 90+ 89+
30 T4+ 2+ 824+ 804 824 814+
25 T4++ T2+ 824+ 804 82+ 814+
20 744+ 72+ 824+ 801 784 8+
15 74++ T2+ 82+ + 80+ 8+ 8+
10 82+ 81+ 864+ 84+ 824 81+
5 94+-+ 924 98+ + 96+ 90+ 90+
0 94+ 944 98+ 97+ 944+ 924
Cow No. | AL 142 A.97 A.115

Tested 28/I11 1931 29/I11 1931 29/I11 1931
70 - - - - - -
65 — - - — - -
60 - - - - - -
55 - - - -~ - -
50 - - - - - -
45 - - - ~ - -
40 - - - - - -
35 98+ 98+ - - 98+ 98 +
30 94+ 94+ 98-+ 98+ 90+ 89+
25 .90+ 90+ 94+ + 924 82+ 81+
20 86+ + 844 86++ 84+ T4+ T4+
15 864+ 84+ 864+ 84+ T4+ T4+
10 90+ + 88+ 90+ + 884 824+ 80+
5 90+ 89+ 90+ 90+ 824 82+
0 94+ 94+ 98+ 98k 86+ 86+
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TABLE 70 (Continued)

Cow No. | A 94 : A. 142 A.115
ested | 30/ITT 1931 30/ITI 1931 30/ITI 1931
Alec. % and degree of | Alc. % and degree of i Ale. % and degree of
Tgénp, milk coagulation ) milk coagulation | milk coagulation
) 5’3}??& Converted l El)é‘:i?& Converted | r}fngizg Converted

70 — — — — — —_
65 —_ — —_ —_ — —_
60 - - — - — -
55 — — — — - —
o0 - — — — — —
45 - — — — — —
40 — — — —_ 98+ 98 +
35 — — 98+ 98+ 90+ 90+
30 94 + 94+ 90+ 90+ 86+ 864
25 90+ 90+ 86+ 86+ 82+ 82+
20 86+ 86 + 86+ -+ 844 T4-++ T2+
15 | 86+ +4- 84+ 86+ 844 | 74+ + 724
10 l 904+ 88+ 86 85 : 78+ 774
5| 94+ 93+ 86+ 86+ 1 824+ 804
0. | - - 98+ 98+ | 82+ 82+

Cow No. | A. 114 | A.128 | A.94

Tested | 30/I11 1931 | 2/1V 1931 f 2/IV 1931

0| — - — - - -
65 — - — - — —-
60 - - - — - —-
55 — — — — - -
50 - - — — - -
45 — — — — _ —
40 — — — — 98+ 98+
35 — — - - 08+ + 96+
30 98 + 98+ — — 94+ + 92+
25 94+ 93+ 90+ 904 82+ 82+
20 904-+ 88+ 864 85+ 82+ + 0+
15 90+ -+ 88+ 86+ + 84+ 784- 78+
10 904 894 904+ 88+ 8+ 8+
5 94+ 93+ 944 93+ 904 89+
0 — —_ — — 90+ 90+




STUDIES ON THE ALCOHOL COAGULATION OF FRESH COW MILK 221

TABLE 70 (Continued)

_mo'__ L ___1%' 9_4,A4‘, ,,‘__' Average of 19
Tested date 2/IV 1931 1 tested samples
! Ale. % and degree of © Ale. % and degree of
Temp.oc. | Milkcoagulation o milkcoagulation
' Experimented Converted . Converted

70 — —_ -
65 ' — — —
60 — - , -
55 — — ‘ 99.2+
50 ; — — | 98.8 +
45 ! — —_ ‘ 97.3+
4u : — — 94.3+
35 ! 98+ 97 4 92.2+
30 i 94 4 94 + 88.6+
25 ' 86+ 85 + 85.5--
20 ! 824 81+ ! 81.3+
15 ' 824 81+ ! 8i.1-&
10 864 86+ : 84.7+

5 94+ 93 4 90.2+

0 ) 98+ 98+ | 94.8+
Notes: The sign ““— '’ in the above tables is taken as 100 for con-

venienc: of calculating the average.

The following curve was obtained in connection with the alcohol
coagulation of milk at the different testing temperatures.

o RN
NS

— Individuals

-—ﬁw/w;x

O & 10 Ik 20 25 30 25 40 45 $0 5§ o b5

\j-‘-&)n//dm[%&; O_C.

Fig. 5. Aleohol coagulating curve of milk at the different
temperatures in the degree of .
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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.

VL. 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
susceptik;ility 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 (0.5g per 100 cec 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 aleohol susceptibility and the lapse
of time keeping milk at the temperature of 30°C

Cow No. H. 250 . H. 284
q Ale. %fanqlk : 4 Alc. % ,am_ilk
o et gty coaulation | Heat | engaation | Heat
milking Experi- Con- test Experi- Con- test
. mented | verted mented | verted
1 0.215 | 984 99+ - 0.185 | 864 864 —
3 0.220 | 98+++{ 96+ — 0.190 | 86+ 85+ —
5 0.220 | 944+ 95+ — 0.190 | 82+ 83+ —
7 0.220 | 94+ 95+ — 0190 | 824 834 —
9 | 022 | 94+ 95+ - 0.190 | 82-++-+4| 80+ -
11 0225 | 94+ + 93+ - 0.200 | 70+ 704+ -
13 0.250 | 824+ 814 — 0.230 | b4+ 564 +
16 0.295 | 46+ 45+ ++ 0.275 | 38-+++| 86+ |44+
Cow No. H. 316 H. 283
1 0.220 | 90+ 90+ — 0.170 | 74+ T4+ —
3 0.220 | 904+ 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 | 824+ 814 — 0.185 | 66+ 67+ —
13 0.235 | 70+ 71+ — 0.200 | 624 61+ —
15 0.250 | 42++ 41+ | +++ | 0.210 | 50+ 504 +
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TABLE 71 (Continued)

Cow No. H. 279 H. 287
Ale. % and . 4 Ale. %fandlk
Hours degree of mil egree of mi
H Heat lati Heat
after |Acidity| coagulatlonv— ) Acidity coagulation
milking Experi- Con- test Experi- Con- test
mented verted mented verted
1 0.180 | 78+ 79+ — 0.200 | 864 87+ —
3 0.175 | 78+ 8+ — 0.195 | 864 86+ —
b 0.176 | 744 6+ — 0.200 | 864+ 85 —
7 0185 | T4+ 73+ — 0.200 | 82+ 83+ —
9 0.185 { 74+ 78+ —_ 0.200 | 824 834 —
11 0185 | 70+ 1+ - 0.200 | 824 824 —
13 0.195 | 66+ 67+ — 0.220 | 78+ 78+ —
15 0.200 | 54+ 55+ — 0.235 | 664 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 alecohol suscep-
tibility was weak in each case. For example the milk of cow No. 250
was scarcely coagulated by 98% 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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Observing the above experimental results the author recognizes
that the susceptibility of a milk which coagulates only with a strong
concentrated alcohol at the beginning of the test, is not greatly ac-
celerated by the lapse of time. For example, the milk of cow No. 250,
coagulated by 98% alcohol at the beginning of the experiment,
coagulated with the following concentrations of alcohol: 96, 95, 95,
95, 93, 81 and 45 % after the passing of 3, 5, 7, 9, 11, 13 and 15 hours
respectively.

On the other hand, mik of cow No. 284 which was coagulated
by 86% alcohol at the beginning of the experiment was coagulated
by a more dilute alcohol after the lapse of time, i.e., by 36% alcohol
after 15 hours. The aleohol susceptibility of a third sample, milk
from cow No. 316 was in just between the above two throughout
the experiment.

It is of interest to know that the heat stability of milk is almost
proportional to the aleohol susceptibility. This was shown by the
milk of cow No. 284 which was coagulated by 86% alcohol at 1 hour
after milking, coagulated by the heat to the degree of + at 13 hours
after milking and also coagulated by the heat to the degree of +++
at 15 hours after milking. On the other hand, milk of cow No. 250
which was coagulated by 98% alcohol at the beginning of the experi-
ment had barely coagulated by heat to the degree of ++ at 15 hours
after milking. _

The heat stability of the milk of cow No. 316 was in just between
them.

Just the same phenomena are recognized with the milk samples
of cow Nos. 283, 279 and 287 in these characters. This experiment
was performed again by keeping the temperature at 30°C for 15 hours
in an incubator. The aicohol susceptibility of milk did not occur until
9 to 11 hours after milking, but suddenly increased in each sample
13-15 hours after milking. The final degree of the progress in alcohol
susceptibility was proportional to that at the beginning.

There was only one example, of milk of cow No. 283, which was
coagulated by heat at 15 hours after milking. The alcohol suscep-
tibility of this milk was strongest amongst all the samples.

Then it may be concluded that the alechol susceptibility of milk
kept at a definite temperature such as 30°C is increased suddenly
at 13-15 hours after milking, and that it is proportional to the heat
stability.
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VIL. Influence of QOestrum 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 fo 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. PuUsCH (61) SCHARFFER (73)
ALBRECHT (1) concluded that the fat test increased during the period
of oestrum. MCcCANDLISH (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. JOrRG (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 aleohol 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»0; 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 11/VIII 1923 6/X1 1928
Guernsey 204 11/11 1919 1/X1I ’
., 211 2UIV 1926 41 1929
Holstein M.Y.K. 1211 1921 6/1 .
' 272 20/VII 1926 23/X11 1928
’s 250 21/V 1924 8/I11 1929
’e 254 9/VIII v 8/I11 '
' 259 26/1V 1925 12/11 ”
' 261 18/VI »y - 1/1 ’ .
Guernsey 193 30/TIL 1923 .29/X1 1928

The alcohol susceptibility of milk was determined by mixing
1 ce 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
++4, +, + according to the degree of coagulation. Boiling test was
performed on the BUNSEN flame using in each case 2cc of milk in
a test tube. If the coagulation occurred it is indicated by sign “+7,
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 fook charge of milking
during the whole experimental period.

The experimental period continued for 75 days from 18/II1 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 ocestrum upon the alcohol susceptibility of milk

Cow No. H. 244

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

milk coagulation test
18/111 90+ -+ 0.163 — + Stall feeding
19 904 0.163 — — '
20 94+ : 0.163 — - ’
21 90+ 0.170 — — ”
22 90+ 0.170 - - "
23 944+ 0.166 — — v
24 94 4 0.165 - — »

25 94+ 0.166 — — »
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TABLE 73 (Continued)

Cow No. H 244
Date 1929 Al;i;{‘; 2g;gﬁfag§%i°f | Acidity } ngsi?g Oest?um Remarks
26/I11 90+ 0av2 | - — | Stall feeding
27 90+ 017, - - ’
28 90+ 0.172 — - "
30 90+ 0.177 — - ’
31 944+ 0.176 - — »
1/IV - 90+ 0.177 - - "
2 90+ 0.166 — -~ ”
4 94-++ 0.172 — - "
6 904 0.160 — - "
6 90+ 0.158 — - ”
7 90+ + 0.169 - ++ ”»
8 86+ + 0.163 — ++ Bred
9 864 0.167 — - "
10 90+ -+ 0172 | - . "
11 90+ 0169 | — - "
12 904+ 0.174 — - "
13 86+ 0.176 — - .
14 90++ 0.176 - — »
15 904+ 0.174 : — - ”»
16 86+ 0163 | — - "
17 86+ 0.169 { - — "
18 86+ 0.169 | - - Exercise
19 86+ + 0172 | — — "
20 82+ 0.176 . — -~ Stall feeding
21 90+ + 0.166 ' — — "
22 864 0172 ! —_ — Exercise
23 824 0169 ' — - "
24 86+ + 0165 | — - "
25 86++ 0.165 l — - "
2 86+ + 0.163 —. - "
27 ' 82+ 0.163 1 - - »
28 864+ 0.165 | — - .
29 86+ 0172 | — - "
30 86+ 0.165 ., — - .
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TABLE 73 (Continued)

Cow No. H 244
Date 1929 | Alc- % o nereeof | Acidity | BONME | gestrum|  Remarks
/v 864-+ 0.167 - — Exercise
2 864 0.169 — — ”
3 824 0.165 — - »»
4 86+ 0.163 — - Stall feeding
5 86+ 0.162 — — ’
6 86+ 0.161 — — Exercise
1 82+ 0.161 — — »
8 86+ 0.158 —_ — .
9 861 -+ 0.161 - — ’s
Cow No. G 204
18111 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 — — .
124 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/IvV 90 0.194 - — .
2 90+ 0.189 — — '
4 90+ 0.187 — — ’
5 86+ 0.187 — — s
6 90+ 0.187 - - "
ki 90+ 0.185 — — ’
8 0+ + 0.178 - + .
9 204+ 0.176 - 4+ .
10 90+ 0.187 — —
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TABLE 73 (Continued)

Cow No. G 204
Date 1929 | AlC:% ﬁgfgfjgt“;‘;"f Acidity | BOliE | Oestrum| Remarks
11/1V 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 - — ”
19 824 ' 0.178 — — Exercise
20 86+ -+ 0.176 - - »
21 86-++ 0.180 - — Stall feeding
22 86+ 0.180 -~ - ”
23 86++ 0.180 - - Exercise
24 82+ + 0.178 - - "
2 82+ -+ 0.172 — IS .
26 82+ 0.173 — + "
27 86+ 0.176 - — .
28 86+ 0.178 — - "
29 86+ 0.176 - — "
30 82+ 0.180 — - »
yv 864+ 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
18111 94+ 0.154 — - Stall feeding
19 94+ 0.158 - — .
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TABLE 73 (Continued)

Cow No. G 211
Date 1929 Al;;ilo{g zggggfag':ii;(’f Acidity | B gilsi;lg QOestrum Remarks
20/111 9+ 0.153 — — Stall feeding
21 94+ 0.142 — - 3
22 94 4- 0.150 — - n
23 ] 98+ + 0.143 — — ”»
24 98+ + 0.150 — - ”»
- 25 98+ + 0.150 - - .
26 98+ + 0.147 - - y
27 98+ + 0.150 — — "
28 98+ + 0.150 — — »
30 98+ + 0.143 — - ,e
31 984 - 0.150 — - »
1/IV 984 4 0.151 — — "
2 98+ + 0.142 — - "
4 984+ 0.154 - — »
5 984+ 0.147 — -o— »
6 98- - 0.156 —_ — s
7 984+ 0.1561 —_ — "
8 98+ + 0.1£6 - — >
9 98-+ + 0.154 — - »»
10 98- + 0:150 - — ’
11 98+ + 0.156 — — v
12 98+ -+ 0.152 — — »”
13 98+ -+ 0.151 — - "
14 984+ 0.152 — - »
15 98-+ + 0.150 - . — »
16 98+ + 0.150 — — ’»
17 98+ + 0.150 — — ”
18 98+ + 0.150 — - »
19 944 0.163 - — Exercise
20 94+ 0.154 - — »»
21 984+ 0.154 — - Stall feeding
22 98+ -+ 0.154 — — ”
23 98-+ + 0.154 - — Exereise
24 98+ + 0.152 - — "
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TABLE 73 (Continued)

" Cow No. G 211
Date 1929 Alfr;iﬁ‘; iggg“lﬁféi%(’f Acidity B(‘):;l;;lg Oestrum Remarks
251V | 98+ + 0.150 - — Exercise
2 S84+ 0.143 — — ”»
27 98-+ 0.147 — - 3
28 98+-+ 0.149 — — »”
29 98-+ 0.147 - — »s
30 98+ 4 0.147 — - »
yv 98- 0.141 — — »r
2 98+ + 0.136 — — o
3 944+ 0.136 — + »»
4 94+ 0.125 — ++ Stall feeding
5 94+ 0.134 — — ”
6 S4+ 0.136 — - . »
7 | 9+ 0.136 - - ”
8 98-+ + 0.189 — — »
9 984 0.139 . — - ”»
11 984 0.139 — —_ Exercise
13 984+ : 0.141 — — .
14 98+ 0.141 — —_ »
15 984+ 0.141 - - »
16 98+ -+ 0.141 —_ — '
17 984+ 0.141 — —_ .
98+ 0.143 — - .
19 98+ ' 0.139 — — '
20 98-+ 0.141 — - .
21 98 + 0.145 — - .
22 ' 98+ 0.151 — — Pasture
23 | 98- 0.150 - —
24 : 98+ + 0.146 — — .
25 ‘ 94 4 0.147 — - "
26 | 94+ 0.147 - — .
297 } 94 4 0.142 — + .
28 ; 94+ 0.136 - + 4 '
29 | 9t 0.141 - - .,
30 J 94+ 0.143 - — ”
31 | 94+ 0.143 — — .,
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TABLE 73 (Continued)

Cow No. M.Y.K.

-Date 1929 Al;i{ﬁ‘; zggg?]‘fféiio £ Acidity | B 22;1;g Oestrum| Remarks
18/111 864 0.159 — — Stall feeding
19 86+ 0.160 — — s
20 86-1 0.162 — - .

21 90+ + 0.163 —_ — »s
22 90+ + 0.161 - - .
23 86+ 0.160 — -— s
24 86+ 0.168 - — .
25 86+ 0.168 - - .
26 864+ 0.150 - 4 .
27 864+ 0.162 — -+ »
28 86+ + 0.163 - - ,
30 86+ + 0.164 - — .
81 86+ 0.166 - - .
11V 86+ 0.167 - — "
2 86+ 0.167 — — ”
4 86+ 0.166 — — .
5} 864+ 0.164 — — .
6 824+ 0.167 — — »
7 86+ 0.166 - — »»
8 824 0.163 - — .
9 824 0.162 — —_ s
10 82+ 0.168 — — ’”
11 82+ + 0.1568 — — )
12 82 0.168 — — .
13 82+ 0.167 — — ”
14 824 0.147 — — ”
15 82+ + 0.147 — ++ »
16 82+ + -0.147 - +-+ ’”
17 824 0.154 - — »s
18 82+ 0.156 — - ”»
19 82+ 0.156 — — Exercise
20 824 0.153 — — '
21 82+ 0.155 —_ — Stall feeding
22 824 0.156 — —_— s
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TABLE 73 (Continued)

Cow No. | M.Y.K.

Date 1929 Alfr;izi igg g(zﬁgtz;.i%%()f Acidity B %lsiilg Qestrum Remarks
23/1V 82+ 0.156 — — Exercise
24 82+ 0.154 — - ’»
25 82+ 0.150 — — ”
26 824+ 0.170 - - "
27 82+ 0.154 - — ’»
28 824 0.150 — - ”

.29 82+ 0.150 - - ’
30 82+ 0.160 — - »
v 82+ 0.150 - = »
2 82+ 0.154 - - »
3 82+ 0.152 - — ”
4 82+ 0.154 — — .
5 82+ 0.150 — - ”
6 82+ 0.152 — — v
7 82+ 0.151 - — »
8 82+ 0.152 — — "
9 82+ 0.162 — - »
11 82+ 0.152 — - .
13 82+ 0.154 — — ”

Cow No. H 272
18/111 86+ 0.158 - — Stall feeding
19 86+ 0.153 - — '
20 86+ - 0.160 — — '
21 90+ 0.159 - — '
22 86+ 0.153 — — vr
23 86+ 0.160 - - v
24 90+ 0.158 - — .
25 . 90+ 0.158 - — v
26 90+ 0.159 - — '
27 86+ 0.158 - - "
28 | 86+ 0.158 —_ —_ v
30 | 86+ 0.158 - — .

t
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TABLE 73 (Continued)

Cow No., H 272
Date 1929 Alfr'xi%): ﬁgggﬁ?ff&i(’f Acidity Bgélsi?g i Oestrum 1 Remarks
31/111 86+ 0.162 — — Stall feeding
1/IV 861 0.159 - - »
2 864 0.158 — - »
4 86+ 0.160 — - s
5 86+ 0.161 - - "
6 86+ 0.159 - - "
7 86+ 0.165 — - '
8 86 + 0.164 — — ’.
9 86+ 0.163 — — »»
10 86+ 0.161 - -
11 86 1 0.161 — — .
12 86+ 0.163 - - »”
13 86+ 0.165 — - ’
14 86+ 0.165 — — i
15 864+ 0.161 - — »»
16 864 0.159 — — »»
17 86+ 0.166 - - "
18 86+ 0.154 — ++ "
19 864-+ 0.157 — + Exercise
20 86+ 4+ 0.168 — - ’s
21 90+ + 0.158 — — Stall feeding
22 904 + 0.159 ~— — 'e
28 854 0.163 — — Exercise
24 86+ 0.161 — — ’
25 86 + 0.163 — —_ ’
26 86+ 0.1569 — —_ ”
27 86 4 0.161 — — m
28 86+ 0.163 - - ,
29 861 0.161 — — '
30 86+ 0.154 — - ’s
v 86+ 0.154 - — "
2 86+ 0.156 - - .
3 86+ 0.154 — - ,
4 86 + 0.152 — — Stall feeding
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TABLE 73 (Continued)

Cow No. ’ H 272
Date 1929 ’ Al;;i;{g gg:gi?fé%%()f Acidity Bttilsigg Oestrum Remarks
|
5V | 86+ 0.150 - — Stall feeding
6 j 82+ 0.150 — — . Exercise
7 | 82+ + 0150 - ++ b
8 t 82+ 0.143 — =+ »
9 86+ + 0.143 — — ”
11 86+ 0.150 — — »
13 86+ 0.150 — — .
Cow No. H 250
18/111 94+ 0.169 — — Stall feeding
19 94+ 0.170 — — »
20 94+ 0.159 - -~ "
21 944 0.164 — — ’s
22 98-+ +- 0.168 — — '
23 98+ + 0.167 — - "
24 94+ 0.163 — - "
25 944 0.165 — - "
26 94+ 0.159 — — »”»
27 944+ 0.159 — — .
28 94+ 0.161 — — .
30 98+ + 0.161 — — '
31 944 0.162 - — "
11V 98+ + 0.164 - — "
2 984+ 0.166 — —_ ’e
4 98+ - 0.167 — - .
5 98+ + 0.172 — - ”
6 98+ + 0.172 — - "
7 98+ -+ 0.173 — - .
8 984+ 0.164 — - ’e
9 98-+ -+ 0.169 — - .
10 98+ + 0.168 — — "
1 98+ 0.167 — - .
12 98-+ + 0.172 — -~ »
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TABLE 73 (Continued)

Cow No. H 250
Date 1929 Alxcr;iﬁ(; 2g§g?§§€§)20f Acidity Bzg;?g Oestrum Remarks
13/IV 98+ 0.168 - - Stall feeding
14 984+ 0.167 - — -
15 98-+ + 0.163 — - ”
16 98-+ + 0.161 - — »
17 984+ 0.163 = — ’
18 98-+ 0.161 — + v
19 94 0.158 - — »
20 984 - 0.161 - - ”
21 98+ 0.163 - - ”
22 98+ 0.172 — — "
23 98 +- 0.166 - - Exercise
24 98 4+ 0.172 - — .
25 98+ 0.169 - — ”
c 98+ 0.169 - —
27 98+ 0.172 — —_ ’
28 984 0.170 — — .
29 98+ 0.167 ~ — »”»
30 98+ 0.163 - - ,,
yv 98- 0.163 — — "
2 98+ 0.165 — — "
3 981 0.160 — - »
4 98+ 0.160 - - Stall feeding
5 98 - 0.163 - — "
6 984 0.169 — - Exercise
7 98+ 0.163 — - »
8 98-+ + 0.158 — ++ )
9 98+ 0.161 — - -
11 98+ 0.172 - — "
13 984 0.176 - — o
Cow No. H 254
18/111 86+ 0.101 — - Stall feeding
19 86+ 0.190 — - ”
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TABLE 73 (Continued)

Cow No. H 254
Date 1929 Alg'li;/f; 223 g?ﬁg:i%;(’f Acidity Bgzl;?g Oestrum Remarks
20/I11 86+ + _ 0.194 — — Stall feeding
21 9044 0.194 — —_ »
22 86+ 0.190 - — .
23 864 0.190 — — .
24 . 90+ + 0.187 — — ’e
25 86+ 0.188 — — .
26 82+ 0.189 - — "
27 86+ 0.181 - —- .
28 86+ 0.178 - - .
30 86+ 0.180 - - "
31 90+ + 0.184 - — .
11V - 86+ 0.187 - _ .
2 86+ 0.186 - -
4 82+ 0.183 - - .
5 824 0.180 - - .,
6 82+ 0.187 — — .
7 82+ 0.183 - — .
8 82+ 0.179 - — .
9 824 0.180 - - .
10 82+ 0.176 - — .,
1 82+ 0.176 - - .
12 82+ 0.178 - - .
13 824 0.180 - — .
14 824 0.178 - — .
16 82+ 0.178 - - .
16 82+ 0.179 - - .,
17 82 0.178 - - .
18 82+ -+ 0.163 — ++ .
19 82+ + 0.161 - r .
20 - 82k 0.162 — - »
21 86+ 0.172 — _ "
22 82+ 0.172 — —_ '
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TABLE 73 (Continued)

- Cow No. G 193
Date 1929 Alfr']ir{‘; 2g:g?1?§’:i%$1 of Acidity Bgélslfg Oestrum Remarks
27/Iv T4+ 0.130 — +-+ Exercise
28 82+ 0.134 — - N
29 86+ 0.154 — - ’
30 86--+ 0.154 — —_ ’s
v 86+ + 0.158 — — .,
2 864+ 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 — - .
1 86+ + 0.154 - - .
13 824 0.150 - — »
14 864+ 0.154 — — ”
15 864+ 0.141 - - »
16 86+ 0.141 — — 5
17 82+ 0.110 - + ”
18 84+ 0.112 - ++ ”
19 82+ 0.136 - - ”
20 86+ + 0.147 - — »
21 86+ 0.154 - - .
22 86+ 4+ 0.150 — — Pasture
23 86+ 0.150 - - ’
Cow No. H 259
18/111 90+ -+ 0.169 - — Stall feeding
19 90-++ 0.174 - — .
20 90+ -+ 0.168 — - .
21 90-+ 0.170 - - "
22 M-+ + 0.165 - - ”
23 90+ 0.176 - - ”
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TABLE 73 (Continued)

Cow No. ’ ( H 259
Date 1929 } Ale. % Eggg‘fjg{ii;"f Acidity } Bolling | estram } Remarks
24/111 90+ 0.162 — — Stall feeding
25 90+ 0.165 — - "
26 94+ + 0.167 — — »
27 94+ 0.162 — — »
28 94+ 0.161 - — s
30 90+ 0.159 — — ”
31 90 + 0.171 — - n
1/IV 90+ 0.163 — — 1
2 90+ 0.163 - - ”
4 90+ 0.162 — — ’
5 90+ 0.159 — — ”»
6 90 + 0.161 — — 0"
7 90+ 0.167 — - "
8 94+ 0.163 — — ”»
9 90+ 0.165 - — "
10 86+ 0.169 — — v
11 90+ 0.169 — — ’
12 86+ 0.169 — — »»
13 90 +- 0.168 — — '
14 90+ 0.163 — — ’»
15 90 4- 0.159 — — '
16 90+ 0.159 - — .
17 90+ 0.158 — — I
- 18 90+ 0.158 — — '
19 90+ + 0.161 — — Exercise
20 86+ 0.162 - -~ .
21 90+ 0.163 — — Stall feeding
22 90++ 0.163 — — .,
23 86+ 0.167 . — — Exercise
24 86+ 0.163 - - .
25 86 0.159 - — »y
26 86+ 0.158 - — »
27 86+ 0.161 — - »»
28 86+ 0.158 - — '
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TABLE 73 (Continued)

Cow No. H 259
Date 1929 A];:I.li;/l‘; 232g‘33§€§;°f Acidity ng;?g Oestrum Remarks
29/IV 86+ 0.158 - — Exercise
30 86+ 0.158 — - ’s
v 86+ + 0.154 — ++ ’e
2 86+ 0.158 — - ’s
3 86+ 0.161 — — ’e
4 90+ + 0.159 _— — Stall feeding
5 904+ 0.158 — — .
6 86+ 0.158 — — Exercise
7 86+ 0.166 — - ’s
8 86+ 0.158 — — »»
9 86+ 0.168 — - ”»
11 86+ 0.158 — - .,
13 86+ 0.162 — — '
14 86+ 0.163 — — "
15 864+ 0.163 — - ve
16 86+ 0.161 —_ - .
17 86+ 0.166 — — .
18 86 + 0.161 — — v
19 86+ 0.163 —_ - .
20 86+ 0.161 — - .
21 86+ 0.163 —_ - s
22 86 +- 0.167 — — Pasture
23 86+ 0.163 — - ’”
24 86+ 0.167 — - »
26 86 1 0.168 — — ’”
Cow No. H 261
18/111 90 + 0.148 — ++ Stall feeding
19 90+ 0.149 - - "
20 94+ + 0.150 - - "
21 9%+ + 0.150 - - "
22 94+ 0.146 — - "
23 944+ 0.152 — — .,
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TABLE 73 (Continued)

Cow No. H 261 i
Date 1929 } Alﬁ;ir/ﬁ 333‘;?55;%% of | Acidity ngelsi?g Oestrum|  Remarks
24/111 94+ + 0.145 - — Stall feeding
25 94+ ‘ 0.147 — — v
26 94 + 0.150 — — s
27 94+ 0.149 - - "
28 94 4 0.149 - - »
30 94 4 0.151 - X — 1
31 94+ + 0.148 — — s
1/IV 94+ 0.147 - — ”
2 94+ 0.160 - - ”»
4 94+ 0.146 — — »
5 94+ 0.143 - —_ "
6 944 0.146 —_ —_— »
7 90 + 0.149 - + "
8 90+ 0.143 - ++ »”»
9 944 0.144 - — v
10 94+ 0.154 - — '
11 94 0.158 - — .
12 944 0.158 - - ”
13 98-+ + 0.162 - —_ "
14 98+ + 0.154 - — "
15 98+ + 0.154 - — .
16 98+ + 0.152 - - .
17 98-+ 0.1563 - — .
18 98+ 0.153 — — "
19 984+ 0.147 — — Exercise
20 94+ 0.166 - — s
21 94+ 0.150 - — Stall feeding
22 98+ + 0.154 - — '
23 94+ 0.150 - — Exercise
24 984+ 0.152 - — B
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 alecohol susceptibility and heat
stability but also on the acidity of milk.

Cow No. 244 came to heat on 18/1II and the milk was coagulated
by the addition of 90% alcohol in a degree of ++ , the acidity was
0.163%, 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%.

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

The same cow came in heat again on 7-8/1V, thelmilk was
coagulated by 90% alcohol to a degree of -+ or by 86% alcohol to
a degree of +, and the acidity decreased a little because of oestrum.

Cow No. 204 was in heat on 19/1III 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 8-9/1IV
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 % from 0.185%. This cow came in heat again on 25/1V,
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 827% alcohol to a degree of ++ on account
of the oestrum, and also the acidity decreased to 0.172% from 0.180%.
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 0.125% from 0.147%. 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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Holstein cow M. Y. K. heated on 26/II1 and the alcohol suscep-
tibility of milk increased to coagulation by 86% alcohol in a degree
of + but the acidity decreased to 0.154% from 0.158%. On 15-16/IV
this cow was again in heat and the milk which had been coagulated
by 82% alcohol in degree of + was coagulated by 82% alcohol in
degree of +-; the acidity was lowered to 0.147% from 0.158%.

Cow No. 272 came in heat on 18/IV, the alcohol susceptibility
of milk increased to degree of ++ from a degree of + though the
alcohol percentage was the same in both cases; the acidity decreased
to 0.154% from 0.161%. This cow came in heat again on 7/V and
the alcohol susceptibility of milk increased to coagulation by 82%
aleohol in a degree of + or + and the acidity of milk decreased to
0.150-0.143% from 0.154%. The same tendency was observed on
the milk produced during the periods of oestrum by cow No. 250
in both cases of 19/IV and 8/V.

In cases of Holsteins Nos. 254, 259, and 261, each of them came
in heat once or twice during the experimental period, and in each
case the milk produced during the period of the oestrum increased a
little in alcohol susceptibility but the acidity decreased in comparison
with the normal condition.

Representative examples may be pointed out as follows: the milk
of Guernsey cow No. 193 was caused to coagulate by 74% alcohol in
degree of + on account of oestrum bhut this characteristics decrease
markedly as soon as the oestrum diminished when the milk was
scarcely coagulated by 86 % alcohel in degree of +-+. Also the acidity
of milk produced during the period of oestrum dropped to 0.130%
from 0.158%. When this cow came in heat again on 18/V the acidity
of milk decreased to 0.112% from 0.154% and also the alcohol suscep-
tibility of milk increased being coagulated by 78% alcohol instead
of 86%.

The result of the boiling test in connection with above tests wag
apparently negative.

There were 10 heads of cows used in this experiment and 19
samples of milk produced during the period of oestrum. By observ-
ing each sample the author recognizes clearly that the alcohol sus-
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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 Qestrum 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.



) TABLE 74
Influence of oestrum upon the ash constituents of milk
S ) Dat - -
Tore| Dategisample | Cow | Ocst| gp.gr. | Bat | Total | ssn | 0a0 | MgO | P05 | Cl | S0, |Na,0 | K.O |Fes0y| Rer.
1 |Noon 11/VI’29 260 | — | 1.0316| 4.15| 13.012| 0.842 18.390| 2.023| 29.949 12.916| 2.48(| 7.926| 25.807 0.428
2 |Noon 16/VI’29{ ,, | 44| 1.0316| 3.65| 12.875 0.766| 19.939 2.130| 80.119| 13.522] 2.526 7.668| 26.154; 0.431
8 |Noon 20/VI’29| ,, | — | 1.0818| 3.90| 12.874| 0.834] 19.853 2.023' 29.949 12.915| 2.480| 7.926 26.807] 0.428
Average of 1 and 3 w | — | 1.0317] 4.08) 12.943 0.838 19.122| 2.023| 29.949| 12.915| 2.480| 7.926| 25.807| 0.428
Balance " —0.0001 |+0.38{—0.068|—0.072|+0.817|+0.107+-0.170| +0.607|+0.046|—0.258 +0.347|+-0.003
4 |Noon 12/VI’20 237 | — | 1.0320] 3.30| 11.768| 0.687| 20.555{ 1.912| 30.527| 13.522| 2.530| 7.690| 24.384] 0.352
5 |Noon 16/VI'2% ,, | +-+ | 1.0826| 2.95| 11.703 0.740| 20.802 1.912| 30.738| 13.820| 2.631| 7.754| 24.283) 0.348
6 (Noon 21/VI’20l , | — | 1.0324| 3.40| 11.901] 0.656| 19.911) 1.946| 29.991) 13.643| 2.626 8.126| 24.256| 0.350
Average of 4and 6 » | — | 1.0327| 3.35| 11.835 0.671] 20.233 1.929| 30.259| 13.589| 2.578) 17.908| 24.320| 0.351
Balance » —0.0001|—0.40|—0.132|+0.069{1-0.569|—0.017|+-0.479|-+0.242| +0.038| — 0.154|—0.037—0.003
7 |Evening 10/X 29| 252 | ++ | 1.0321| 4.00| 12.137] 0.688 21.687 2.173| 29.598| 14.859| 2.641| 7.298 23.968 0.333
8 |Evening 15/X 29\ ,, | — | 1.0826| 4.20| 12.287] 0.702| 19.802 1.946| 28.817| 13.644| 2.758| 7.642| 24.164| 0.342
Balance » ~0.0005(—0.20{—0.150|—0.014|+1.885/+-0.227{+-0.776|-+1.215{— 0.117| — 0.344| — 0.196/—0.009
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TABLE 74 (Continued)

SRee| DateoreamPle | QW | Qest-l sp. gr. | Est | Total) aen | Ga0 | MgO | P10 SO; | Na0 | K,0 |Fes0,| B
9 |Evening 19/IX’30, 287 | ++ | 1.0328| 3.60| 13.626| 0.771| 19.736] 2.177| 29.776 2.586| 7.333| 24.908| 0.346
10 | Evening 23/IX’30| ,, - 1.0830{ 3.90| 13.960] 0.756 19.493| 2.184] 30.748 2.626| 17.658 23.985 0.350
Balance " —0.0002(—0.839|—0.334|—0.015|+-0.243 —0.007|—0.972 —0.038|—0.325|—0.923|—0.004
11 | Noon ’80( 287 | 4--+ | 1.0326| 3.55| 12.813] 0.763| 20.361] 2.350| 28.777, 2.662) 8.164| 24.130] 0.402
12 {Noon  14/X ’30| - 1.0326| 3.75| 12.871 0.775/ 19.214] 2.209| 29.161 2.695| 8.028 25.245 0.402
Balance 1 +0.0001—0.20|—0.058 —0.012,--0.147]+0.141|—0.384 —0.043 ——(;T% —1.115| 0O
13 {Noon 10/X ’30| 283 | 4+ | 1.0305| 8.35| 12.128 0.745| 20.880] 2.241 >29.’769 2.780 H;.IAIG 23.806 0.374
14 | Noon 14/X ’30| ,, — 1.0305| 3.50| 12.227] 0.730( 20.198 2.249| 31.387 2.752) 7.082 24.612) 0.402
Balance ’ 0 —0.15|—0.095 ;}-0.015 +0.682’—0.008 —1.618 +0.028 —~().(J;4 ~0.806] - 0.028
Average of normal milk — 1.0321{ 3.79 1/2—68% 0.745 19.677 2.093| 30.054 2.648 17.707| 24.689% 0.379 samsples
Average of oestrum milk | ++ | 1.03820 3.52 12.;; 0.746 ‘20‘;6“7 2.164 2_9795 __2_636 __7.5;6 _24—6;2 :3_72 san?pl e;
Balance —0.0001|—0.27| —0.140({4-0.001)+0.891|-+0.0671|+0.259 —0.012{—0.151 :;1;; ——0.7)0;

8¥¢
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3. DISCUSSION

The values of the specific gravity, fat percent and total ash in
the milk of cow No. 260 produced during the period of oestrum are
1.0316, 3.65% and 0.766 % respectively, but these values under normal
condition for this cow were on the averages 1.0317, 4.03% and
0.838%. The percentages of the ash constituents were as follows:
19.939% (a0, 2.130% MgO, 30.119% P.0; , 18.622% Cl, 2.526% SO; ,
7.668% Na,0, 26.154% K.0 and 0.431% Fe.O;. But the average
ash composition of the normal milk obtained before and after the
oestrum period were as follows: 19.122% Ca0, 2.023% MgO,
29.949% P.05, 12.915% Cl, 2.480% S0, 7.926% Na.0, 25.807%
K0 and 0.428% Fe.0;.

There may be found some difference in individuals, but most ash
constituents except Na,O in- the oestrum milk increased a little in
comparison with the normal milk.

With the milk from cow No. 237, the specific gravity is almost the
same in both: cases, but the fat percent and total solid decreased on
account of oestrum, while total ash increased a little. On the other
hand there are increases of Ca0, P.O;, Cl and SO; but slight decreases
in MgO, Na,O, K;O and Fe;0; in the total ash.

The specific gravities are almost the same in both cases in cow
Nos. 252, 287, and 283 but the fat percent and total solid of the
oestrum milk decreased in comparison with normal. The ash con-
stituents in milk produced by cow No. 252, especially Ca0O, MgO,
P,0;, Cl increased a little but SO;, Na,0, K.O and Fe.O; decreased
in the oestrum period though the degree is very slight. The amounts
of Ca0, Cl and Na,O increased in the oestrum milk of cow No. 283,
but MgO, P,0O;, K;O and Fe,O,; contents decreased.

By averaging the above 6 samples it will be recognized that the
specific gravity and total ash are almost the same in both cases but
fat percent and total solid decreased on account of oestrum. The ash
constituents in the oestrum milk, especially Ca0O, MgO and Cl are
increased but on the contrary P,0;, SO;, Na,0, K,O and Fe.O, are
decreased a little in comparison with normal.
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b. ASH CONSTITUENTS ESPECIALLY Ca, Mg, Cl 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, Cl and P.0;
and the alcohol suseceptibility 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 Cl, 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 aleohol 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)

Ale. %fandIk
degree of mi
Cow | Oest- . s
Date Acigity | ccagulation e | P | cal|Mg
No ram Experi- | Con-
mented | verted
19/1 1933 260 -+ 0.180 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/ 1933 301 ++ 0.140 9+ 91+ 209.20 | 51.28 121 |14.25
23/1 1933 244 + 4 0.180 864 87+ 157.95 | 52.63 | 112 | 16.98
30/ 1933 310 ++ 0.165 90+ 914 140.04 | 57.69 {111 |14.51
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TABLE 75 (Continued)

Ale. %andlk
degree of mi
Cow | Oest- i
Date Acidity | coagulation cl | P | cal|Mg
No rum Experi- | Con-
| mented | verted
7M1 1933 301 + 0.150 | 82+ 83+ 197.33 |62.60 | 119 |14.34
13/11 1933 304 -+ 0.160 | 86+ 84 | 186.62 |57.15]100 |13.89
6/I11 1933 254 + 0.176 | 744 5+ | 157.95 | 52.63| 110 {15.00
8/I1I 1933 310 + 0.160 | 944-+4-+| 92+ 180.77 | 64.52] 111 |[15.62
9/TII 1933 260 4+ 4 0.185 | 78+ 784 163.80 | 68.82| 112 |15.95
Average + 0.165 85.14| 177.68 | 656.73 | 112.1 | 15.23

Next are shown the experimental results with normal milk pro-
duced after the oestrum in the same cows.

TABLE 76

Experimental results with normal milk '(mg/dl)

Ale. % and degree
Cow of milk coagulation
Date Acidity Cl P Ca Mg
No. Experi- Con-
mented | verted
231 1933 260 0.200 | 86+ 87+ 160.88 | 63.29 98 16.64
23/ 1933 274 0.156 | 86+ 86+ 181.35 | 47.62 | 106 15.43
30/I 1933 244 0.185 | 86+ 87+ 145.08 | 62.50 | 109 15.91
7/IT 1933 310 0.160 | 944+ 93+ 137.15| 60.00 | 103 15.91
18/IT 1933 301 0.160 | 86+ 864 180.18 | 62.50 | 109 13.39
10/IIT 1933 254 0.180 | 784+ T+ 164.97 | 54.05 | 104 15.62
10/I1I 1933 260 0.185 | 82+ 824 162.05 | 58.82 | 106 16.30
12/I11 1933 310 0.165 | 94+ 94+ 167.90 | 62.50 | 108 15.95
Average 0.171 87.2+ 166.26 | 58.90 | 106.0 | 15.48

In the next table are set down the average experimental results
in two cases.
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TABLE 77

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

Number Ale. % and
of QOestrum | Acidity di%;g%&iirg:llk Cl P Ca Mg
samples Converted
10 + 0.165 85.1- 17768 | 56.73 | 112.1 | 15.23
9 — 0.171 87.2+ 166.26 | 58.90 | 106.0 | 15.48
Balance —0.006 —21+ +11.42 | —2.17 +6.1 | —0.25

3. DISCUSSION

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% 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 Cl, and the decrease of P.
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VIIL. Influence of Salts Dosage upon the Alcohol
Susceptibility of Milk

It has just been ascertained in the foregoing chapter that the
alcohol susceptibility of milk is influenced by the ash balance especially
by the content of calcium, magnesium and phosphorus. Consequently
it becomes necessary to investigate whether or not the ash balance
and the alcohol susceptibility of milk are influenced by certain salts
dosage for the cow. Therefore the author experimented as described
in this chapter to ascertain the influence of a high dose of salts upon
the alcohol susceptibility of milk. The procedure was to mix the
following salts in ration singly: bone meal, calcium lactate, calcium
carbonate, magnesium carbonate, di-potassium phosphate, sodium
bicarbonate, sodium citrate, di-sodium phosphate and phoscalpin.

It may be reviewed here some of the studies on this subject
already reported by many investigators.

LANDER and FAGcoN (41) found that a plentiful dosage of calcium
phosphate for a cow does not exert any influence on the ash consti-
tuents of milk. JorRDAN, HART and PATTEN (36) also obtained a
similar result concerning the phosphates. According to the experi-
ments of SCHROTT and HANSEN (75) there is a slight increasing
tendency of caleium and phosphorus in milk by changing from stall
to pasture feeding. JENSEN (35) reported that the plentiful giving
of each of iron lactate, sodium phosphate, calecium chloride or sodium
chloride to dairy cows did not influence the ash constituents of milk.

FINGERLING (14) as a result of his experiments concluded that
a plentiful calcium feeding does not influence on the milk consti-
tuents, but on the contrary that the milk secretion will be depressed
gradually by a deficient feeding of calcium and later a decrease of
calcium content in milk will be brought about.

It is generally recognized that the process of assimilating calcium
and phosphorus in the organic form is more efficient than those in
the inorganic form as shown in the experiments of MEIGS, TURNER
and HARDING (51).

HART and STEENBOCK (26) found that when cows are fed with
green alfalfa the assimilation of calcium and phosphorus is better
than when hay is fed.

Orr and CRICHTON (58) reported a good influence of ecalcium
carbonate, iron oxide, and potassium iodide upon the milk produc-
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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 susceptibility 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 iong 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 ecow. 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 about
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 meal, calcium carbonate, and at the same time the animal
must receive the vitamin D or the ultra-violet ray on 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 83 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/XIT 1916 28/VI 1921
Date of parturition 20/11 1929 24/VII 1929 13/V1 1929
Date of next parturition 14/VI11 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/I 1927
Date of parturition 15/VIIT 1929 | 24/VIII 1929 | 16/IX 1929 | 31/VII 1929
Date of next parturition 15/XI 1930 | 21/X 1930 | 18/XI 1930 | 13/Vv 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.



TABLE 78

Influence of bone meal dosage upon the alcohol suseceptibility of milk

Cow No. 86 85 110 Average
Experi- Ale. % and degree Ale. % and degree Ale. % and degree Ale. % and
of milk coagulation of milk coagulation of milk coagulation degree of
mental | Date |Acidity Acidity Acidity = Acidity| milk coa-
: Exgeri- Con- Experi- Con- Experi- Con- gulation
period mented | verted mented | verted mented | verted Converted
20/XI 0.1:8 | 824 82+ 0.1356 | 78+ 8- 0.138 | 74+ 754 0.187 78.3+
21 0.140 | 82+ 82-+ 0.135 | 78+ 8+ 0.140 | 74+ 75+ 0.138 78.3+
22 0.130 | 78+ 794 0.135 | 78+ 78+ 0.140 | 74+ 5+ 0.133 7.8+
23 0.130 { 77+ 79+ 0.185 | 78+ 78+ 0.140 | T4+ 75+ 0.135 7.3+
Ist. 24 0.136 | 784 79+ 0.130 | 734 8+ 0.140 | 78+ 8-+ 0.185 8.3+
25 0.140 | 78+ 79+ 0.130 | 78+ 78+ 0.140 | 78+ 79+ 0.137 78.3+
Con- | o 0.130 | 82-++ 81+ 0.120 | 78+ 8+ 0.148 | 78+ 8+ 0.133 | 79.0+
trol 27 0.135 78+ 9+ 0.120 78+ 18+ 0.150 8+ 78+ 0.135 78.3-+
28 0132 | 78+ 79+ 0.120 | 78+ 8+ 0.150 | 78-- 8+ 0.184 78.3+
29 0.130 | 78+ 79+ 0.116 | 78+ 78+ 0.150 | 78 78+ 0.132 78.3+
30 012 | 82++ 81+ 0.118 | 78+ 8+ 0.148 | 78++ 77+ 0.133 8.7+
1/XI1 - — — — - - - - — - -
2 0.130 | 824+ 81 0.116 | 78+ 784 0.148 | 78+ + 77+ 0.130 8.7+
3 0.135 | 78+ 79+ 0.110 | 78++ 7+ 0.148 | 784+ M+ 0.131 7.9+
2nd. 4 0.132 | 78+ 78+ 0.125 | 78+ 78+ 0.160 | 744+ 75+ 0.136 77.0+
Bone | 4 0-135 | 78+ 8+ | 0117 | T8+ 78+ 0.140 | 744 75+ 0.181 | 77.0+
meal | ¢ 0.135 | 78+ 8+ | 0110 | 8+ 84 | 0140 | 744 764 | 0128 | 77.0+
7 0.125 | 78+ 8+ 0.1156 | 78+ 79+ 0.138 | T44- 75+ 0.126 7.3+
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TABLE 78 (Continued)

Cow No. 86 85 110 Average
Experi- Alce. % and degnjee Ale. % and degx:ee Alc._% and degree Ale. % and
of milk coagulation of milk coagulation of milk coagulation degr-e of
mental| Date |Acidity Acidity Acidity Acidity| miik coa-
. Experi- Con- Experi- Con- Experi- Con- gulation
period mented | verted mented | verted mented | verted Converted
8/X11 0.124 | 78+ 78+ 0.110 T8+ 9+ 0.140 | 74+ 75+ 0.125 713+
9 0.120 78+ 18+ 0.115 78+ 9+ 0.140 T4+ 75+ 0.125 7.3+
2nd. | 1o 0.117 | 78+ 78+ | 0120 | T84+ | 774+ | 0140 | 74% B+ | 0126 | 767+
Bone | 4 0.120 | 78++ 14 0.117 | 784+ T+ 0.145 | 74+ 5+ 0.127 |  76.3+
meal | o 0.110 | 784+ 7+ 0.115 | 78++ T+ 0.140 | 744 5+ 0122 | 76.3+
13 0.112 8+ + 77+ 0.114 8+ + T+ 0.143 744 %5+ 0.123 76.3+
14 0.120 74+ T4+ 0.106 | 78+ + T+ 0.142 | 74+ %+ 0.122 75.3+
15 — — — — — — - - — - -
16 . 0110 | 74+ 76+ 0.120 744 4+ 0.140 T8 - 7+ 0.123 75.83+
17 0,120 | 74+ 744+ 0.105 | 74+ T4+ 0.140 | 784 -- T+ 0.122 75.0+
3rd. 18 0.120 | 744--- 73+ 0.113 T4+ T4+ 0.148 | T4+ 54 0.127 75.0+
19 0.115 { 74+ T4+ 0.112 78+ + 77+ 0.150 T4+ 74+ 0.126 75.0+
Con- | 99 0.110 | 78++ T+ 0.105 | 78+ + T+ 0.142 | T4+ T4+ 0.119 | 76.04
trol 21 0-110 4+ 5+ 0.110 T4+ 76+ 0.145 8-++ Tat 0.122 75.74
22 0.120 T4+- T4+ 0.1156 T4+ 74+ 0.145 | 784+ 7+ 0.127 75.0+
23 0.120 T4+ 75+ 0.115 T4+ 754 0.140 T4+ 754+ 0.125 75.04+
24 0.110 744 75+ 0.110 8+ M+ 0.136 | T4+ T4+ 0.119 75.3+
25 — — — — — - — — - — —

The experimental results in regard to the Holstein cows are as follows.
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TABLE 79

Influence of bone meal dosage upon the alcohol susceptibility of milk

VIQNVLIN 04VLNAMI

Cow No. 255 239 252 276
Ale. % and Alc. 9% and Ale. % and Ale. % and
Experi- degree of milk degree of milk degree of milk degree of milk
mental| Date |Acidity coagulation Acidity coagulation Acidity coagulation Acidity coagulation

period Experi- | Con- Experi- | Con- Experi- | Con- Experi- | Con-
mented | verted mented | verted mented | verted mented | verted

5/VI 0.175 | 82+ 82+ 0.170 | 78+ -+ 774 0.135 | 82+ 83+ 0.172 | T4+ + 73+

6 0.180 | 82+ + 81-- 0.175 | 78++ 77+ 0.145 | 82+ 82+ 0.175 | 78+ 7T+

7 0.177 | 82+ 81+ 0.165 | T4+ 84 0.150 | 824 83+ 0.165 | 78+ 78+

8 0.180 | 784 794 0.175 | T4+ -+ 73+ 0.150 | 82+ 82+ 0.163 | 78+ 77+

9 0.180 | 78+ 79+ 0.160 | 744 754 0.140 | 82+ 82+ 0.160 | 78+ M+

10 0,180 | 824+ 81+ 0.156 | 744+ 76 0.159 | 82+ 82+ 0.165 | 78+ + 7T+

11 0,180 | 82+ 81+ 0.152 | 78+ T8+ 0.1456 | 824+ 81+ 0.150 | 78+ 7T+

Ist 12 0.175 | 78+ 78+ 0.160 | 8-+ 78+ 0.145 | 86+ 85+ 0.160 | 78+ + 7T+
13 0.172 824 82 0.160 74 + 75+ 0.140 82+ 82+ 0.160 8+ + 774

14 0.175 | 82+ 4 814 0.160 | 74+ 764+ 0.140 | 86+ 86+ 0.150 | T4+ 44

15 0.175 | 8+ 794 0.162 | 74+ 75-1- 0.145 | 86+ + 85 0.154 | 78++ 77+

16 0.180 | 82+ 824 0.160 | 78+ 7T+ 0.146 | 86+ + 85+ 0.160 | 78+ + T

17 0.175 82+ 82+ 0.156 74+ 76+ 0.140 82+ 83 0.152 T4+ B+

18 0.175 | 824+ 81+ 0.156 | 184+ 77+ 0.140 | 864+ 85+ 0.154 | 784+ 77+

19 0.175 | 824+ 81+ 0.155 | 74+ 754 0.185 | 86++ 85+ 0.160 | 784 78+

20 0.170 | 82+ + 81+ 0.146 | 78+ 78+ 0.135 | 82+ 83+ 0.168 | T4+ + 73+

21 0.170 82} - 81+ 0.140 84+ + 7+ 0.140 824 824 0.170 T4+ + 73+

ond 22 0.165 | 82+ + 814 0.150 | 824+ 81+ 0.143 | 82++ 81+ 0.160 | 744 T4+
23 0.170 | 82-++ 81+ 0.145 | 78+ 79+ 0.140 | 82++ 81+ 0.163 | 74+ 74+

24 0.173 824 834 0.140 82++ 814 0.130 82+ 82+ 0.160 T4+ T4+

2b 0.165 | 86+ + 85+ 0.140 | 824 83+ 0.180 | 82+ 83+ 0.168 | T4+ + 73
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TABLE 79 (Continued)

Cow No. 256 239 252 275

Ale. % and Ale. % and Ale. % and Ale. % and
Experi- degree of milk degree of milk degree of milk degree of milk

mental| Date |Acidity coagulation Acidity coagulation Acidity coagulation Acidity coagulation
period Experi- | Con- Experi- | Con- Ezxperi- | Con- Experi~- | Con-

mented | verted mented | verted mented | verted mented | verted

26/V1 0.170 | 82+ 83+ 0.150 | 82+ 83+ 0.132 | 82+ 83- 0166 | 744 | 5+
27 0.1656 | 824 83+ 0.145 | 824 81+ 0.140 | 86+ 86+ 0.162 | 744 GRS
28 0.176 86+ 854 0.145 821 82+ 0.135 86+ + 85+ 0.155 784+ 7+
2) 0.170 | 824 83+ 0146 | 82+ + 81+ 0.132 | 86+ 86 0.162 | 74+ 75+
2nd 30 0.165 | 82+ 83+ 0.147 | 784+ 77+ 0.130 | 86+ 86+ 0.160 | 74+ 75-+
1/VII | 0176 | 824 83+ 0.140 | 78+ + 77+ 0130 | 86+ 85 0.140 | 824+ 81+
2 0.170 | 82+ 82+ 0.135 | 784+ 7+ 0.135 | 824 81+ 0.140 | 82+ 81+
3 0.175 | 82+ 81 0.140 | 784 79+ 0.140 | 824 83+ 0.148 | 784 79+
4 0.170 | 82+ 83+ 0.140 | 78+ 79+ 0.138 | 82+ 83+ 0.150 | 82+ -+ 81+
5 0.170 | 82+ 82+ 0.140 | 82+ 83 0.140 | 864+ 85 0.150 | 78+ 774
6 0.165 82+ 814 0.137 82+ 83 0,129 86+ 87+ 0,150 78+ + 77+
7 0.170 78 4 79+ 0.150 784- 79+ 0.130 86+ + 85} 0.140 78 & 79+
8 0.160 | 824+ 81+ 0.148 | 78+ 784 0.130 | 86+ 4+ 85+ 0.142 | 78+ 78+
9 0.170 82+ + 81+ 0.140 8++ 774 0.130 86+ - 85+ 0.140 T84 77+
10 0.175 | 824 83+ 0.145 | 78+ 78+ 0120 | 86+ - 864 0.145 | 78+ 4 77+
11 0.170 | 82-- 824 0.140 | 824+ 8l 0.133 | 824 83+ 0.145 | 78+ 78
3rd 12 0.170 | 82+ 83+ 0137 | 82++ 81+ 0.13¢4 | 86++ 85+ 0.160 | T4+ 75+
13 0.165 82+ 814 0.140 18+ 79+ 0.13) 82+ 834 0.145 T44- 75+
14 0.170 824 82+ 0.137 824+ 81+ 0.130 824 83+ 0.150 8+ 4 7+
15 0170 | 82++ 81+ 0.145 | 824+ 81+ 0.130 | 86+ 85+ 0.150 | T4+ 5+
16 0.170 | 78+ 79+ 0.145 | 78+ 79+ 0.140 | 86++ 85+ 0.140 | 78+ 79+
17 | 0.168 | 78+ 79+ 0.140 | 78+ + 77+ 0.132 | 82+ 83+ 0.150 | 74+ 5+
18 0.165 T8+ 79+ 0.140 78+ 794 0,130 824- 83+ 0.160 T4+ 54
19 0.1656 | 78+ 79+ 0.145 | 78+ 78+ 0.140 | 86++ 85+ 0.150 | 78+ 78+
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Average of 255 and 2562

TABLE 79 (Continued)

Cow No. Average of 239 and 275
Experi- Ale. % and degree Ale. % and degree
mental Date Acidity of milk coagulation Acidity of milk coagulation
period Converted Converted

5/VI 0.155 82.5+ 0.171 75.0+

6 0.165 8L.5+ 0.175 77.0+

7 0.164 82.0+4- 0.165 75.64+

8 0.1656 80.5+ 0.169 75.04

9 0.160 80.5+ 0.160 76.0+

10 0.165 81.5-+ 0.161 76.0--

11 0.163 81.0+ 0.151 7.5+

1st 12 0.160 81.5+ 0.160 7.6+

13 0.156 82.04- 0.155 76.0+

14 0.158 83.5+ 0.155 4.5+

15 0.160 82.0+ 0.158 76.0+

16 0.163 83.5-- 0.160 - 7.0+

17 0.158 82.5-+ 0.154 75.0+

18 0.158 83.0-4- 0.155 77.0+

19 0.155 83.0+ 0.153 76 5+

2) 0.153 82.0+ 0.152 75.5+

21 0.155 81.5+ 0.155 75.0+

22 0.154 81.0+ 0.155 77.54-

23 0.155 81.0-- 0.154 76.6-+

21 0.152 82.5- 0.150 77.54

25 - 0.148 84.0+ 0.149 8.0+

26 0.151 83.0+ 0.153 79.0+

2nd 27 0.153 84.0+ 0.149 78.0+

28" 0.155 85.0-+ 0.15) 79.5+

29 0.152 84.5+ 0.149 78.0+

30 0.148 84.5+ 0.149 76.0-+

1/VII 0.153 84.0-+ 0.140 79.0+

2 0.153 81.5- 0.138 79.0+

3 0.158 82.0+4 0.144 79.0+

0.154 83.0+ 0.145 80.0+

5 0.155 83.6+ 0.145 80.04-

3rd 6 0.143 84.0+ 0.144 79.5+4

7 0.150 82.0+ 0.145 79.0+




STUDIES ON THE ALCOHOL COAGULATION OF FRESH COW MILK 261

Average of 265 and 252

TABLE 79 (Continued)

Average of 239 and 275

Cow No.
Experi- Ale. % and degree Ale. 9% and degree
mental| Date Acidity | of milk coagulation | Acidity | of milk coagulation
period Converted Converted
8/VII 0.145 83.0+ 0.145 78.0+
9 0.150 84.04 0.140 77.0+
10 0.143 84.0+4 0.145 79.5+
11 0.162 82.56+ 0.143 79.0+
12 0.1£2 84.0+ 0.144 78.0+
3rd 13 (0.148 82.0+ 0.143 7.0+
14 0.150 82.5+ 0.144 79.0+
15 0.150 83.0+ 0.148 78.0+
16 0,156 82.0+ 0.143 79.0+4+
17 0.150 81.0+ 0.145 76.0+
18 0.148 81.0+ 0.145 77.0-
19 0.153 82.0+ 0.148 8.6+
3. DISCUSSION

It will be considered here the influence of a high dosage of bone
meal to the cow upon the acidity and-alcohol susceptibility of milk in
the light of the above experimental results.

Graphs based upon the results which were obtained in the two
series of experiments are as follows.
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Fig. 6. Influence of bone meal dosage upon the alcohol susceptibility of milk.
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In the first experiment there were some differences when con-
sidered individually in the acidity and alcohol susceptibility of milk
secreted from the three Ayrshire cows during the whole experimental
period. But the average experimental results of these three cows in
respect to these properties were almost constat throughout the whole
experimental period though the each animal obtained a plentiful
dosage of bone meal in the second experimental periods.

There were no special changes in the acidity and alcohol suscep-
tibility of milk which had been secreted from each of the four Hol-
stein cows though they were specially given some cod liver oil in
the bone meal period. In the 2nd series of the experiment, cows
No. 252 and 255 obtained a plentiful dosage of bone meal in the 1st
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and 3rd periods while the 2nd served as control. On the other hand
cows No. 239 and 275 obtained a plentiful dosage of bone meal in
the second period only while 1st and 8rd were periods of controls.
By looking at Figures 7 and 8 it will be recognized that the acidity -
and the alcohol susceptibility of these milks were not influenced at
all by the plentiful dosage of bone meal to the cow.

B. Calcium Lactate
1. EXPERIMENTAL METHODS

Three Ayrshire cows were used in this experiment. There were
3 experimental periods of which the 1st and 3rd served as controls,
each consisting of 10 days. The 2nd was the experimental, consist-
ing of 24 days which were further divided into 3 subperiods, during
each of which different amounts of calcium lactate were given: 30 g.
of calcium lactate daily for the first 10 days, 40 g. for the next 4
days and 50 g. for the last 10 days.

The ration for the cows consisted of 3 kg. of hay, 18 kg. of corn
silage, and 2 kg. of a mixture of soybean cake, wheat bran and malt
sprouts. Fifty g. of salt were added to the ration.

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

Cow No. ] 114 115 128
Date of birth 29/I1T 1922 28/IX 1921 15/VII 1924
Date of parturition 19/XI 1930 9/VI 1930 10/V. 1930
Date of next parturition 15/XI 1931 10/VI 1931 13/XT 1931
Daily milk production kg. 4.0 3.0 3.5

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

2. EXPERIMENTAL RESULTS

The experimental results obtained with each cow are set down
in the following tables.



TABLE 80

Influence of calcium lactate dosage upon the alcohol suseceptibility of milk

Cow No. 114 116 128 Average of 3 cows
Alec. % and degree Alc. % and degree Ale. % and degree Ale. % and
Experi- of milk coagulation of milk eoagulation of milk coagulation degree of
mental { Date |Acidity Acidity Acidity Acidity mi“i, N
period Experi- Experi- Experi- coagulatio:
mented Converted mented Converted mented Converted ‘ Converted
/1 0.138 | 86-- 86+ 0.160 | 78+ 7+ 0.185 | 86+ 86-- 0.161 83.0+
8 0.138 | 86-- 87+ 0.150 | 74+ 5+ 0.185 | 86+ 87+ 0.158 83.0+
9 0.135 | 86+ 86- 0.145 | 78+ -+ 77+ 0.180 | 86+ + 85+ 0.153 82.7+
Ist %(1) 0.135 | 86+ 86+ 0.150 | 74+ 4+ 0.176 | 86+ 87+ 0.163 82 3+
Control 12 0.130 86 86-1- 0.150 T4+ 74+ 0.170 864 85+ 0.150 81 7+
13 0.123 | 904+ 89 0.150 | 8+ 774+ 0.185 | &2+ 82+ 0.154 82.7+
14 0.138 | 904+ 89+ 0.150 | 78+ 78 0.175 | 82+ 82+ 0.154 83.0+
15 0.140 86+ + 87+ 0.150 T4+ + 73+ 0.172 824 834 0.154 81.0+
16 0.140 | 86+ 87+ 0,180 | T4+ 4+ 0.170 | 82+ 834 0.153 81.3+
lg 0.140 | 86+ 87+ 0.140 | 74+ 4+ 0.168 | 824 83+ 0.149 81.3-+
1 —_ — — — —_ . —_— — . —_— —_—
2nd 19 0.130 | 864+ 85+ 0.140 | 74+ 75+ 0.170 | 864 -+ 85+ 0.147 81.7+
20 0.160 | 86+ 87+ 0.160 | 78+ 78+ 0170 | 82+ £3+ 0.157 | 82.7+
Calcium| 21 0.130 | 86+ 86+ 0.150 | 74 75+ 0.170 | 867 - 85+ 0.150 | 82.0+
lactate 22 0.128 | 86+ 86+ 0.147 | 978+ 78+ 0.170 | 86+-+ 85 0.148 83.0+
23 0.135 | 86+ + 854 0.162 | 78++ 77 0.170 | 86-- 86+ 0.162 82.7-+
30g gg 0.130 | 86+ + 85+ 0.150 | 74+ 75+ 0.170 | 86-- 86+ 0.150 82.0--
26 0.145 | 86+ + 85+ 0.145 | 784+ 77+ 0.165 | 864+ 85+ 0.152 82.3+
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TABLE 80 (Continued)

|
|Cow No.

114 115 128 Average of 8 cows
Alc. % and degree Ale. % and degree Alc. % and degree Ale. % and
Experi- of milk coagulation of milk coagulation of milk coagulation degree of
mental | Date |Acidity - Acidity - Acidity Acidity mlllkt_ o
period Xperi- xperi- Experi- coagulatio
mented Converted mented Converted mented cConverted Converted
2nd 27 0.150 86+ -+ 854 0.145 | 784+ 74 0.160 86+ 85+ 0.152 81.7+
Calcium 28 0.140 | £6+4+ 85+ 0.138 | 74+ 764 0.170 | 82+ 83+ 0.149 81.0+
lactate 29 0.140 86+ 87+ 0.143 T8+ T+ 0.170 86+ 86+ 0.151 83.3+
40 g 30 0.135 86+ + 85+ 0.140 | 784+ 77+ 0.170 | 86++ 85+ 0.148 82.3+
3}“1 0.130 86+ 86 0.140 | 78+ 4+ 774 0.170 | 86- 86 0.147 83.0+
2 0.150 | 86+ + 85+ 0,148 | 74+ 74-+ 0.150 | 904+ 89+ 0.149 82.7-+
3 0.150 86+ - 86+ 0.148 744 75+ 0.155 %0+ + 89+ 0.151 £3.04+
” 4 0.150 | 86+ 86+ 0.142 | 74+ 75+ 0.150 | 904+ 89 0.147 83.3+
50 5 0.152 86+ 86+ 0.150 T4+ + 13+ 0.155 90+ + 89+ 0.152 82.7+
g 6 0.152 864- 86+ 0.146 744 754 0.155 864 87+ 0.151 82.7+
’87 0.145 | 86++ 85-F 0.138 | T4++ 3+ 0.165 | 904 -+ 89+ 0.148 82.8+
9 0.145 | 86++ 851 0.?35 74+ 744 0.155 96+ 87+ 0.148 82.0+
10 0.143 86+ 86+ 0.150 74+ 44 0.160 8614 87+ 0.151 82.3+
11 0.145 | 86+ 85+ 0.150 | 74+ T4+ 0.156 | 864 87+ 0.150 82.0-+
12 0.160 | 864+ 85 0.160 | 74+ T4+ 0.160 | 864 87 0.153 82.0+
3rd 13 0.140 | 86+ 87+ 0.143 | 744+ 73+ 0.1€56 | 86+ 87+ 0.149 82.3-+
14 0.143 86+ + 85+ 0.145 T4+ 74+ 0.155 86+ 87+ 0.148 82.0+
15 — — — — — — — — — — —
Control | ¢ 0.14) | 86+ 85.-}- 0.145 | 8+ 77+ 0.140 | 86+ 87+ 0.141 82.7+
17 0.145 86-+ -+ 85+ 0.140 4+t 3+- 0.145 | 86+ 87+ 0.143 82.0+
18 0.140 | 82+ 83+ . 0.143 | 74-- 74+ 0.140 | 904+ 89-- 0.141 62.0-+
19 0.140 86+ 1 85+ 0.148 | 74+ 74+ 0.155 86+ 4 &b+ 0.148 81.3+
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3. DISCUSSION

Before any comment is made in respect to the experimental re-
sults of each cow and the average of them, the graphs drawn from
the data may well be observed.
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Fig.9. Influence of calcium lactate dosage upon the alcohol susceptibility of milk.

By considering the above figures it will be recognized that there
is no special influence of calcium lactate in the ration upon the
acidity and the alcohol susceptibility of milk. The curve platted for
the average of these cows represents almost a straight line which
shows the indifference of the calcium lactate dosage to the milk pro-
perties under consideration.

C. Di-potassium Phosphate
1. EXPERIMENTAL METHODS

Three Ayrshire cows used in the former experiment were again
used in this experiment. There were 3 experimental periods of which
the 1st and 3rd were control each continuing for 6 days, while the
2nd was the experimental, consisting of 14 days. This period was .
divided into 2 sub-periods, during each of which different weights
of di-potassium phosphate (K;HPO,) were given: 30 g. daily for the
first 8 days and 40 g. for the last 6 days.

The feeding and management of these cows were just the same
as in the former experiment.

Determinations were made of the acidity and alcohol suscep-
tibility of these milk every days throughout the whole experimental
period. .

2. EXPERIMENTAL RESULTS

The following experimental results were obtained.



TABLE 81

Influence of di-potassium phosphate dosage upon the aleohol susceptibility of milk

Cow No. 114 115 128 Average of 3 cows

| Ale. % and degree Ale. % and degree Ale. % and degree Ale. 9% aud

Experi- " of milk coagulation of milk coagulation of milk coagulation degree of
mental | Fate | Acidity . Acidity Acidity e T Acidity mx}lkt,

period . Experi- Experi- xperi- coaguiation

) | mented Convertec mented Converted mented Converted Converted
19/11 0.140 | 86+ -+ 86+ 0.148 | 74+ T4+ 0.155 | 86+ 85+ 0.148 81.3+
1st 20 0.138 | 86+ 85+ 0.143 | 74+ 4+ 0.150 | 864+ 85+ 0.144 81.3+
21 0.138 | 82+ 82+ 0.140 | 74+ + 3+ 0.148 | €64+ 85+ 0.142 83.0+
Control | 22 0.135 82+ 82 0.144 744 5+ 0.150 82+ 83+ 0.143 80.0-+
23 0.140 | 824+ €34 0.143 | T4+ + 734 0.150 | 82+ 83+ 0.144 9.8+
24 0.138 82+ + 81+ 0.143 14+ + 3+ 0.155 864+ 85+ 0.145 79.84
25 0140 | 82+ 824 0.146 | 74+ T4+ 0.150 | 864+ 8+ 0.145 80.3+
26 0.148 86+ -+ 8+ 0.145 44+ 73+ 0.150 82+ £3-1 0.147 80.3-+
2nd 27 0.145 86 - 861 0.144 78+ + M+ 0.153 86+ + 85+ 0.147 82.0+
K. HPO 23 0.145 | 82+ 83+ 0.140 | T4+ 75+ 0.153 | 82+ 83+ 0.146 80.3-+
¢ 40 /11D 0.140 | 82+ 83+ 0.140 | 74+ 75+ 0.158 | 82+ 83+ 0.146 80.834-
g -2 0.130 | 824 &2 0.130 | 74+ -+ 73+ 0.155 | 824+ &3+ 0.138 79.3+
3 0.140 784 79+ 0.135 4+ + 734 0.155 £24- 834 0.143 78.3-+
4 0.135 | 78+ 79+ 0.130 | 744+ 73+ 0.155 | &2+ 83 0.140 78.3-+
5 0.140 | 824 83+ 0127 | 14+ 76 0.160 | &2+ . 88 0.139 80.3+-
K,HPO 6 0.133 | 8244 81+ 0.135 | T4++ 734 0.147 | &2+ 83- 0.138 79.0--
2 T 0.142 | 821 83 0.182 | 74+ 76+ 0.150 | &2+ 83+ 0.141 £0.3+
40 8 0.150 82+ 83+ 0.140 144 76+ 0.150 £24- 834 0.147 80.34-
g 9 0.155 864+ 85+ 0.150 4+ -+ 73+ 0.150 82+ 83+ 0.1£2 80.3+
10 0.145 | 864+ 854 0.140 | 744+ 34 0.1650 | &2+ 83+ 0.148 80.3+
11 0.185 | €64+ 85-+ 0.140 | 74+ T4+ 0.145 | 824 83+ 0.140 80.7+
3rd 12 0.130 | 86+ + 85+ 0.148 | 74+ %+ 3+ 0.150 | 86-F+ 861 0.142 81.0+
13 0.138 | 86+ 85+ 0,140 | 704+ T+ 0.152 | 82+ 83+ 0.143 79.7+
Control | 14 0.140 { 82+ 83+ 0148 | 74+ 744- 0.160 | 86+ 4 85+ 0.149 80.7+
15 0.140 | 824+ 83+ 0.146 | 744 T4+ 0.155 | 82+ 83+ 0.145 80.0-+
16 0.142 86} - 81+ 0.140 T4+ 4+ 73+ 0.161 824 83+ 0.148 79.04+
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3. DISCUSSION

A graph representing the data in the above table and the averages
is given below.

Control. ‘Di-PbtAS!}M Fﬁasp‘m&; Contnel
(303) l (403)
. :
R 4 PRy L A o~
¢ 5 N R e =S AT o o o -
q§ S L
I - L A __‘L,‘ PR
oy ~ Nl ~d T I e Sl B s
<L p { ~
Cow No, 114 I
——— 15 |
—_—_ . 128 |
— Avums,-. '
.ot
RSN '
K B I S B S | ]
- Mt RS / NNy
23 o 3 o T 4 NS —t>
< s ~ Ve ? Sy \\/
|
| i
b2 dass 5 ;

Fig. 10. Influznce of di-potassium phosphate dosage upon
the alcohol sus.eptibility of milk.

There were found no marked influences of di-potassium phosphate
given daily amounting 30-40 g. per cow upon the acidity and alcohol
susceptibility of milk. It is quite clear by observing the above figures
however that the average acidity of these milk was a little increased
at the end of the 2nd experimental period.

D. Sodium Citrate
1. EXPERIMENTAL METHODS

The three Ayrshire cows used in the preceding experiment were
again used. There were 3 experimental periods the 1st and 3rd being
controls each continuing for 6 days and the 2nd was the experimental,
consisting of 9 days, when 40 g. of sodium citrate were given with
the daily ration.

The feeding and management of these cows were same as in the
former experiment. The author determined the acidity, and alcohol



TABLE 82

Influence of sodium cirtrate dosage upon the alcohol suseeptibility of milk

Cow No. 114 ’ 1156 128 Average of 3 cows
Alc. % and degree Ale. % and degree Ale. % and degree Ale. % and
Experi- of milk coagulation of milk coagulation of milk coagulation degree of
mental | Date |Acidity Acidity » Acidity Acidity mlllkt
period Experi- ! Experi- Experi- coagulation
mented Converted mented Converted mented Converted Converted
11/ITT | 0.135 | 864+ 85+ 0.140 | 744 744 0,145 | 824 83+ 0.140 80.7+
1st 12 0.130 | 864 85+ 0.148 | 744+ 78+ 0.150 | 86++ 85+ 0.142 81.0+
13 0.138 | 864+ 85+ 0.140 | 70+ 71+ 0.152 [ 824+ 83+ 0.143 79.74
Control 14 0.140 82 4- 83+ 0.148 T4+ 74+ 0.160 86+ + 85+ 0.149 80.7+
15 0.140 | &2+ 834 0.145 | 74+ T4+ 0.155 [ 824 83+ 0.145 80.0-+
16 0.142 | 824+ 81+ 0.149 | 74+ 73+ 0.161 | 82+ 83+ 0.143 79.04-
17 0.143 82+ 82+ 0.133 T4+ + 73+ 0.1568 824 83+ 0.145 79.3+
18 0.145 | 824+ 834 0.13%3 | 744+ 73+ 0.162 | 86++ - 85+ 0.145 80.3 +
ond 19 0.140 | 82+ + 81+ 0.138 | 74+ 76+ 0.158 | 82+ 83 0.145 9.7+
22 0.138 86 86+ 0.135 T4+ T4+ 0.160 86+ + 85+ 0.144 8L.7+
Sodium 21 0,133 86 864 0.155 T4+ 74+ 0.160 86+ + 86+ 0.144 81.7+
citrate | 22 0.138 | 86+ 85+ 0.142 | 74+ T4+ 0.1556 | 82+ 83+ 0.145 80.7+
23 0.138 | 86-+-+ 85 0.142 | 74+ T4+ 0.155 | 82+ 83+ 0.145 80.7+
24 0.142 | 864+ 85+ 0.132 | 74++ 73+ 0.160 [ 82+ 83 + 0.145 80.3+
25 0.142 | 86+ 86+ 0.150 | 74+ T4+ 0.161 | 88++ 85+ 0.151 81.7+
26 0.1650 | 86+ 85+ 4.145 | T4+ 5+ 0.160 | 824 83+ 0.152 81.0+
3rd 27 0.150 | 864+ 854 0.140 | 74+ 76+ 0.165 | 86++ 86+ 0.148 8.7+
28 0.145 | 864+ 85+ 0.140 | 74+ 75+ 0.160 | 86+ 85+ 0.148 81.7+
Control | 22 0.145 | 86+ 85+ 0.145 | 744 T4+ 0.166 | 86+ + 85+ 0.148 81.3+
30 0.148 86 -+ 854 0.140 744 75+ 0.155 864+ 854 0.148 81.7+
IV | 0.145 | 86+ 85+ 0.140 | 74+ 74+ 0.160 { 864+ 85 + 0.148 81.3+

692 MTIN MO0D HSHYI A0 NOILLVINOVOD 'TOHOO TV AH.L NO SHIAALS



270 KENTARO MITAMURA

susceptibility of these milk every day during the whole experimental
period.

2. EXPERIMENTAL RESULTS

The following experimental results were obtained in this experi-
ment.

3. DISCUSSION

Graphs embodying the experimental results of individual cow
and the average were drawn as follows.
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Fig. 11. Influence of sodium citrate dosage upon
the alcohol susceptibility of milk.

There was not a marked influence of giving about 40 g. of sodium
citrate daily mixed in the ration upon the acidity and the alcohol sus-
ceptibility of milk. It is, however, quite clear by observing the above
figure obtained from the average of 3 cows, that these properties are
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a little ehangeable in each individual throughout the whole experi-
mental period.

E. Sodium Bicarbonate
1. EXPERIMENTAL METHODS

Three Ayrshire cows were used in this experiment which was
divided into 3 experimental periods the 1st and 3rd being controls.
The 2nd period was experimental. Each consisted of 14 days. Forty
g. of sodium bicarbonate were added to the ration daily during the
2nd experimental period.

The cows were fed daily 3 kg. of hay, 23 kg. of corn silage and
2-3 kg. of the concentrates; mixture of soybean cake, wheat bran
and malt sprouts, with 40 g. of salt added.

Some accounts of the experimental cows are as follows.

Cow No. 110 91 111
Date of birth 28/VI 1921 B/IIL 1916 25/VIIT 1921
Date of parturition 22/X1I 1930 11/VIIT 1930 22/1I1 1931
Date of next parturition 16/VI 1932 23/V 1932 21/V 1932
Daily milk production kg. 3.5 3.0 4.5

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

2. EXPERIMENTAL RESULTS

The experimental results obtained in this experiment are as
follows.



TABLE 83

Influence of sodium bicarbonate dosage upon the aleohol susceptibility of milk

Cow No. 110 91 111 Average of 3 cows
Ale. % and degree Alec. 9% and degree Ale. 9% and degree Alc. % and
Experi- of milk coagulation of milk coagulation of milk coagulation "1 degree of
mental | Date |Acidity Acidity E Acidity E Acidity mlllkt'
eriod Experi- xperi- xperi- " coaguiaticn
p mented Converted mented Converted mented Converted Converted
20/IV | 0.145 82+ + 81+ 0.140 8+ 8+ 0.145 82+ + 81+ 0.143 80.04
21 0.150 784+ 79+ 0.145 8+ + T+ 0.146 82+ + 81+ 0.147 79.0+
22 0.147 8-+ 9+ 0.185 | 78+ T+ 0.150 | 78+ 79+ 0.141 78.3+
23 0.138 | 78+ 9+ 0.185 78+ + 1+ 0.148 78+ 79+ 0.139 78.3+
24 0.140 78+ 794 0.137 T4+ 5+ 0.145 E 9+ 0.141 77.7+
1st 25 0.145 | 82+ + 81+ 0.140 | T4t 764 0.142 | 8+ + 81+ 0.142 79.0+
26 0.140 82+ + 81+ 0.130 744 T4+ 0.138 78+ 79+ 0.136 8.0+
Control 27 0.142 84 9+ - 0.140 | 14+ 75+ 0.140 824+ 81+ 0.141 78.3+
28 0.140 8+ 79+ 0.110 78+ + es 0.147 | 78+ 79+ 0.142 78.3+
29 0.145 8+ 794 0.135 74+ 754 0.145 82+ - 81+ 0.142 78.3+
30 0.140 | 82+ + 814 0140 | T4+ 754 0.145 | 824+ 81+ 0.142 78.3+
1/v 0.147 82-++ 814 0.143 T4+ 6+ 0.144 824+ 81+ 0.146 79.04
2 0.143 78+ 78+ 0.146 78+ + 71+ 0.160 82+ + 81+ 0.146 8.7+
3 0.145 | 78+ 78+ 0.145 | 78+ 7+ 0.150 824+ 81+ 0.147 78.7+
4 0.145 84+ 78+ 0.140 | 74+ B+ 0.148 | 82+ -+ 814+ 0.144 78.0+
Znd b 0.142 8+ 8+ 0.140 74+ T4+ 0.144 8+ 79+ 0.142 77.0+
6 0.145 78+ + T+ 0.144 | T4+ 5+ 0.145 T84 9+ 0.145 7.0+
Sodium 7 0.145 82+ + 81+ 0.135 74+ 76 0.156 78+ 79+ 0.146 8.3+
bicar- 8 0.140 | 78+ 19+ 0.130 T4+ 5+ 0.148 | 82+ 4+ 81+ 0.139 78.3+
bonate 9 0.143 78+ 9+ 0.130 74+ 754 0.148 | 82+ 83+ 0.140 9.0+
10 0.140 | 78+ 9+ 0.130 74+ 74+ 0.145 | 82+ 81+ 0.158 78.0+
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TABLE 83 (Continued)

Cow No. 110 91 111 Average of 3 cows
Alc. % and degree Ale. % and degree Ale. % and degree Alc. % and
Experi- ’ of milk coagulation of milk coagulation of milk coagulation degree of
mental | Date |Acidity 5 Acidity - Acidity Acidity mlllkt'
eriod xXperi- X peri- Experi- coagulation
p mented |ConVverted mented |COnVerted mented (Converted Converted
11 0.145 | 824+ 81+ 0,126 | 74+ 54 0.145 | 824+ 81+ 0.138 79.0+4
Znd 12 0.148 824 + 81+ 0.130 74+ 5+ 0.146 8+ 94 0.141 78.3+
13 0.140 | 82+ + 81+ 0.130 744 54 0142 | 82+ 83+ 0.137 79.7--
Sodium | 14 0.1456 | 18+ 94 0.132 | T4+ T44 0.147 | 82+ 4 81+ 0.141 78.0+
bicar- 16 0.140 | 82+ -+ 81+ 0.135 T4+ + 34 0.148 | 824 83+ 0.141 79.0+
bonate | 16 0.140 | 784 9+ 0.130 | 74+ 5+ 0.140 82+ 824 0.137 78.7+
17 0.146 | 78+ 79+ 0.135 | 74+ + 78+ 0.160 | 824 83+ 0.143 78.3+
18 0.148 | 784 9+ 0125 | T4+ + 734 0.145 | 824 83+ 0.139 8.3+
19 0.135 | 82+ -+ 81+ 0.130 | 74+ T44 0.145 824 834- 0.137 79.83+
20 0.136 8244 814 0.130 T4+ 4 3+ 0.150 86+ 85+ 0.183 79.7+
21 0.139 824+ 81+ 0.130 744 74+ 0.1438 82+- 824+ 0.137 9.0+
22 0145 | 824 82+ 0.126 | 74++ 3+ 0.150 | 824+ 81+ 0.140 78.3+
3rd 23 0.140 824+ 814 0.130 744 T44- - 0.145 86+ + 85 0.138 80.0+
r 24 0.135 | 824+ 81+ 0.145 | 74+ T4+ 0.140 | 82+ 82+ 0.140 | 79.0+
Control 25 0.145 84 824 0.140 744+ 4+ 3+ 0.143 86+ 4+ 85+ 0.143 20.04-
ontrol| og 0.140 | 784 79+ 0.135 | 74+ T4+ 0.141 | 82+ 82-+ 0.139 | 7834
27 0.137 | 78+ 8+ 0.135 744+ 73+ 0.140 824 83+ 0.137 78.0+
28 0.140 | 8% 794 0.130 74+ T4+ 0.140 | 82+ 83-- 0.137 78.74
29 0.140 82+ + 81+ 0.135 74+ 74+ 0.135 824+ 814 0.137 78.74
30 0137 | 82+ 4+ 814 0.130 | 74+ T4+ .0.140 | 82+ 83+ 0.136 9.3+
31 0.135 | 8+ 79+ 0.145 | 744+ 73+ 0.140 | 82+ 82+ 0.140 78.3+
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3. DiscUssIioN

The graphs based upon the above data will bé given below.
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Fig. 12. Influence of sodium bicarbonate dcsage upon
the alcohol susceptibility of milk.

No influence can be observed on the acidity and the alcohol
susceptibility of milk by mixing about 40 g. sodium bicarbonate daily
in the ration. It is quite clear however by observing the figure closely
that these properties are a little changeable in each individual
throughout the whole experimental period.

F. Di-sodium Phosphate, Calcium Carbonate
or Magnesium Carbonate

1. EXPERIMENTAL METHODS

Three Holstein cows were used in this experiment, and the ex-
periment was divided into 4 periods, each consisting 10 days. The
1st was control; in the 2nd 80 g. of di-sodium phosphate were given,
in the 3rd 120 g. of calcium carbonate, and in the 4th 50 g. of
magnesium carbonate were added to each ration daily.

The author determined the acidity and alcohol susceptibility of
each milk from these three cows throughout the whole experimental
period. The contents of Cl, P, Ca and Mg in milk from each cow
were analyzed quantitatively twice in each period by using the micro-
analytical method which will be described in detail later in chapter
XIV. ‘



Influence of di-sodium phosphate, calcium carbonate and magnesium carbonate dosage

TABLE 84

upon the aleohol susceptibility of milk

Cow No. 21 284 308 Average of 3 cows
Ale. % and degree Ale. % and degree Alc. % and degrez Alec. % and
Experi- of milk coagulation of milk coagulation of milk coagulation degree of
ment'?i] Date |Acidity - Acidity —E— o Acidity 5 Acidity mll”i: .
perio Xperi- xperi- xperi- coagulation
mented Converted mented Converted mented Converted Converted
19/XI | 0.160 | 78+ 9+ 0.180 | 86+ 86+ 0.190 | 824+ 83+ 0.1%7 82.7+
20 — - —_ - - — — = - . —
21 0.160 78+ 9+ 0.175 86+ 85+ 0.190 86 + + 85+ 0.175 83.3+
1st 22 0.170 | 82+ + 81+ 0.175 | 86+ 874 0.195 | 82+ 83+ 0.180 83.7+
23 0170 | 78+ a9+ 0.180 | 86+ 87+ 0.200 | 86+ + 854 0.183 83.7+
Control | 24 0.170 | 78+ 79+ 0170 | 86+ 87+ 0.195 | 86+ 85+ 0.178 83.7+
25 0.165 | 78+ 79+ 0.165 | 86+ 87+ 0.200 | 86+ + 85+ 0.177 83 7+
gg 0.170 | 82+ 4+ 81+ 0.170 | 86+ 87+ 0.200 | 82+ 83+ 0.180 83.7+
28 0.175 82+ 814 0.176 | 864 87 0.200 82+ 83+ 0,183 8.7+
29 0.160 | 73+ 79+ 0.175 | 6+ 86 + 0.190 | 82+ 83+ 0.175 82.7-+
30 0.170 | 82+ + 81+ 0.180 | €6+ 864- 0.206 | 86+ 86+ 0.185 84.34
¢nd 1/XI1| 0.160 | 82+ + 81+ 0.180 | 61 87+ 0.200 | 824 83+ 0180 | 83.7+
2 0.175 | 784+ 79+ 0.176 | €6+ 87+ 0.200 | 864 £6- 0.183 84.0+
dDi- 3 0.175 82+ 82+ 0-175 90+ + 89+ 0.2)5 824 83+- 0.185 84.7+
sodium 4 — — — — — - — — — — —
phos- 5 0.165 | 78+ 79+ 0.185 | €6+ 87+ 0.20 | 86++ 85+ 0.182 83.7+
phate 6 0.165 | 784 94 0.170 | 86+ 87+ 0.195 | &2+ 83+ 0.178 83.0+
7 0,170 | 78+ 794 0.165 | 86+ 87+ 0.200 | 82+ 83+ 0.177 83.0+
8 0.170 | T8+ 79+ 0.1706 | 864 87+ 026 { 84+ £64- 0.182 83.7+
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TABLE 84 (Continued)

Cow No. 277 284 308 Average of 3 cows
Alc. % and degree Ale. % and degree Ale. % and degree Alc. % and
Experi- of milk coagulation of milk coagulation of milk coagulation degree of

mental | Date |Acidity Acidity Acidity Acidity mjllkt'

period Exgeri- | Experi- Experi- coagulation

mented Converted mented Converted mented Converted Converted
9 0.176 | 78+ 79+ 0.170 | 864 87+ 0.200 | 864+ 85+ 0.182 83.7+
]({ 0.160 | 78+ 9+ 0.170 | 904+ 894 0,195 | 82+ 83+ 0.1756 83.7+
1 — — _ — — — — — — — —
3rd | 7g 0.170 | 78+ 19+ | 0165 | 86+ 8+ | 0.200 | 82+ 83+ | 0178 | 827+
Caleium | 13 0.175 | 78+ 79+ 0.165 | 86+ 87+ 0.19 | 86+ -+ 85+ 0.178 | 83.7+
om 14 0.170 | 78+ 79+ 0.160 | 86+ | 87+ 6.195 | 82+ 82- 0.175 | 827+
e | 15 0.170 | 8% 79+ 0.165 | 86+ ' 87+ 0.190 | 82+ 83+ 0.176 | 83.0+
16 0.170 | 78% 79+ 0.160 | 90+ + 894 0.190 | 86++ 85+ 0.173 | 84.3+
1; 0165 | 78+ 79+ 0.170 | 864+ 85+ 0.195 | 86+ 85+ 0.177 | 8.0+
1 — _ — - — — _ _ — — —_
19 0.170 | 78+ + T+ 0.165 ! 90+ + ] 89+ 0.200 | 86+ + 85+ 0.178 83.7+
20 0.160 | 78+ 78+ 0.170 ; 86+ 864 0.200 824 834 0.178 82.3+
4th 21 0.170 | 78+ 79+ 0.170 | 86+ l 87+ 0.190 | 86+ + 85+ 0,180 83.3+
22 0.170 | 78+ + 7+ 0.170 | 904+ 89+ 0.200 | 86+ 85+ 0.180 83.74
Magne-| 23 0.165 | 78+ + 77+ 0.165 | 864 ; 87+ 0195 | 82+ .82+ 0.176 82 8+
sium 21 0.170 | 78+ 79+ 0.165 ; 90+ + 89 + 0.260 { 86+ 85+ 0.178 84.3+
car- 25 — — — — — — — — — — —
bonate 26 0.160 | 78+ - T+ 0.160 ' 904+ 89 4 0.190 86 86-- 0.170 84.0+
27 0.170 78+ 79+ 0.160 | 90+ 89+ 0.195 | 86+ 861 0.175 84.74+
28 0.170 | 78+ 78+ 0.165 | 864 87+ 0.190 | 86+ 86+ 0.175 83.74
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There were 4 kg. of hay, 25 kg. of corn silage and 3-4 kg. of the
concentrates consisting of crushed oats, wheat bran and soybean cake,
in the daily ration to which were added 70 g. of salt.

Some_accounts of the experimental cows are as follows.

Cow No. 217 : 284 38
Date of birth ' yv 1927 23/IX 1927 3/XII 1929
Date of parturition 10/II 1932 13/1 1932 29/1 1932
Daily milk production kg. 9.0 8.0 8.0

2. EXPERIMENTAL RESULTS

In the following table the results are tabulated.

The content of Cl, Mg, P and Ca obtained are given in the follow-
ing tables. :

TABLE 85

Content of Cl, P, Ca and Mg in the milk of cow no. 277 (mg/dl)

Cow No. 277
mental | samole Ale g5 and
. degree of mi
period | taken Gl P Ca Mg Acidity |~ ¢oagulation
Converted
1st 22/X1 235.22 51.28 1385.00 15.31 0.170 81+
26/X1 234.16 53.19 135.00 13.64 0.170 81
ond 2/X11 232.83 51.28 135.00 15.62 0.175 79+
7/XI1 236.34 52.63 135.00 15.62 0.170 79+
3rd 12/X11 234,15 53.19 137.00 16.31 0.170 794
17/X11 233.00 52.63 135.00 13.64 0.165 8+
4th 21/X11 234.15°| 52.63 132.00 15.31 0.170 79+
26/X11 236.93 54.05 140.00 13.94 0.160 7+
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TABLE 86
Content of Cl, P, Ca and Mg in milk of cow No. 284 (mg/dl)

Cow No. 284
i};ﬁi:{ Is)s;ep(l): Ale. %fandlk
as degree of mi
period | taken Cl P Ca Mg Acidity coagulation
Converted
1st - 22/X1 201.24 | 50.00 117.00 16.30 0.175 87+
26/X1 201.24 51.28 110.00 15.31 0.170 87
ond 2/X11 184.28 51.28 110.00 16.30 0.175 87+
7/XI1 201.24 50.00 117.00 16.30 0.165 87+
3rd 12/X11 198.32 | 47.62 114.00 15.63 0.165 86+
17/X11 201.41 50.00 117.00 13.64 0.170 85+
4th 21/X11 211.19 47.62 110.00 15.31 0.170 87+
26/VII 210.02 55.56 117.00 14.71 0.160 89+
TABLE 87

Content of Cl, P, Ca and Mg in milk of cow No. 308 (mg/dl)

Cow No. 308
izﬂi;ll- iitl?)l(;f d Ale. %fa.n ('ilk
.. egree of mi
period taken Cl P Ca Mg Acidity | coagulation
Converted
1st 22/X1 169.65 64.52 113.00 16.59 0.195 83+
26/X1 159.71 61.87 115.00 15.61 0.210 83+
ond 2/X11 169.71 60.61 110.00 16.59 0.210 86--
7/X1I 175.50 66.67 118.00 17.44 0.195 83+
3rd 12/X11 170.24 64.52 112.00 16.59 0.200 8§+
17/X1I 169.65 62.50 113.00 15.61 0.195 85+
4th 21/XT1 169.65 61.84 116.00 17.44 0.199 84+
26/X11 169.65 64.52 117.00 15.61 0.190 864

3. DIsScUSSION

What the influence of di-sodium phosphate, calcium carbonate
and magnesium carbonate dosage for cow has on the acidity and
the alcohol susceptibility of milk may be studied by graphing the
above experimental results as follows.
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Fig. 13. Influence of di-sodium phosphate, calcium carbonate or magnesium
carbonate dosage upon the alcohol susceptibility of milk.

By studying the above graphs it will be seen that the acidity
and the alcohol susceptibility of milk are almost constant in each cow
throughout the whole experimental period in spite of the continuous
feeding of each of these materials. Especially one can see it clearly
by noting the average figures of these cows which show as almost a
straight line during the whole experimental period.

The average contents of Cl, P, Ca and Mg in milk having been-
analyzed twice in each period are also nearly constant as shown in
the following tables.

TABLE 88

Average contents of Cl, P, Ca and Mg in the milk of 3 cows (mg/dl)

Experimental .period 1st
Constituents
Cl P Ca Mg
277 234.74 52.24 135.00 14.48
284 201.24 50.64 113.50 15.81
308 164.68 63.20 114.00 16.10
Average of 3 cows 200.22 55.36 120.83 15.46
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TABLE 88 (Continued)

Experimental period 2nd
Constituents .
Cl P Ca Mg
277 234.59 51.96 135.00 15.62
284 192.72 50.64 113.50 ©16.30
308 167.61 63 64 114.00 17.02
Average of 3 cows 198.31 56.41 120.83 16.31
Experimental period 3rd
Constituents
Cl P Ca Mg
277 232.08 52.91 136.00 14.48
284 199.87 48.81 115.00 14.64
308 ' 169.95 63.51 112,50 16.10
Average of 3 cows 200.95 54.97 121.30 15.07
Experimental period 4th
Constituents
Cl P Ca Mg
277 235.54 53.34 136.00 14.48
284 210.61 51.58 113.50 15.01
304 169.656 63.18 116.50 16.53
Average of 3 cows 205.27 56.03 122.00 15.34

Taking all in consideration the author can say that the di-sodium
phosphate, calcium carbonate and magnesium carbonate dosage for
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cow did not exert any influence on the acidity or alcohol susceptibility
of milk, nor on the content of Cl, P, Ca and Mg in these milk.

" G. Phoscalpin
1. EXPERIMENTAL METHODS

In Japan phoscalpin as a source of calcium in the cattle feed has
recently come into use. It is made of oyster shell consisting mainly
of about 86% of calcium carbonate and 1.8% of calcium phosphate.

It will be a worth while to observe here what influence the plenti-
ful dosage of this material to a cow exerts upon the alcohol suscep-
tibility of milk.

The experiment was divided into three periods of which the 1st
and 3rd were controls each consisting of 8 days. In the 2nd period
140 g. of phoscalpin were added to the ration daily during 14 days.

4 Holstein cows were placed under the same feeding and manage-
ment as in the former experiments throughout the whole experi-
mental period.

Some accounts of the experimental cows are as follows.

Cow No. 277 283 294 272

Date of birth v 1927 | 12/VI1D 1927 | 1/1 1929 | 20/VII 1926

Date of parturition |- 24/V 1933 6/VI 1933 | 6/III 1933 | 18/IV 1933

. Dally milke production 18.0 25.0 25.0 27.0

2. EXPERIMENTAL RUSULTS

The data obtained for each cow are tabulated in the following
table.



TABLE 89
Influence of Phoscalpin dosage upon the aleohol susceptibility of milk

Cow No. 271 283 294 272 Average of 4 cows
Alc. % and Alc % and - Ale. % and Alec. % and Alc. % and
Experi- & | degree of milk | 2 | degree of milk & | degree’of milk | & |degreeof milk | & | degreeof
mental| Date | = coagulation =] coagulation "g -coagulation =) coagulation =) millk
3 (3] 3] 3] 3] i
period < |Experi-| Con- < |Experi-| Con- < |Experi-| Con- < |Experi-| Con- | < cgagu atlo;
mented { verted mented| verted mented | verted mented| verted onverte
10/X |0.160 | 78++ | 77+ [0.180) 704 71+ |0.180| 78+ 78+ 10.190| 82+ 824 10.178 77.0+
11 0.160 | 78+ + | 77+ (0.180 | 704 714 |0.180| 78+ | 77+ |0.190| 82+ 82+ [0.178 76.8+
1st 12 0.155 784+ | 71+ |0175| 74++ | 8+ |0.190 | 184 79+ |0.185) 82+ | 814 {0.176 77.5+
13 0.166 | 78+ 78+ 10.180| 70+ 714+ [0.190; 78+ 79+ |0.190 | 78+ 78+ 10.181 76.5-
Control %g 0.160 | 78 + 78+ [0.185| 704 714+ [0.190) 78+ 794 |0.185| 82+ 824 |0.180 7.5+
16 0.155 | 824+ | 814 [0.175! 70+ 714 [0.180| 78+ 79+ 10.180| 82+ 83+ |0.173 8.5+
17 0.165 | 824--+ | 81+ 10.180] 70+ 714+ [0.180| 78+ 794 10.185! 824+ | 814 [0.178 78.04-
18 0.165 | 82++ | 81+ [0.185} 70+ 71 10.3190( 78+ 78 (0.180( 824 | 814+ |0.180 17.84
19 0.165| 8244 |- 814+ [0.180} 74+ + 784 | 0.185| 78+ 78+ [0.170 78+ 78+ 10.176 77.6+
20 0.155 | 82+ 82+ 10.175 | 704 714+ |0.185 | 78+ 784 |0.180| 78+ 8+ | 0174 77.3+
Zé 0.160 | 78+ 9+ |0.180| 70t 714+ |0.185| 78+ 78+ |0.190| 78 & 79+ |0.179 76.8+
2 — = - _ = _ — — — _ - - . —
2nd |23 0.155 | 82++ | 81+ [0.180| 70+ 71+ |0.190] 78+ 79+ |0.190| 82+ | 814+ |0.179 78.0+
24 0.160 | 784 794 10.180| T4++ | 78+ |0.190| 74+ 75+ |0.185| 784 94+ |0.179 6.5+
Phos- |25 0.160 | 82+ 82+ |0.175| 744+ | 18+ |0.190| 78+ 79+ |0.180| 78+ | 74+ [0.176 77.8+4-
calpin } 26 0,165 | 718+ 9+ 0175 | 4++ | 73+ |0.185 | 784 79+ 10.180| 78++4 | 77+ |0.176 17.0+
27 |0.160|82++ | 8L+ |0.175| T4+ 754 [0.190 | 78 784 |0.180 | 78+ 78+ [0.176| 77.8+
23 0.160 | 78+ 78+ 10.180 | T4+ 744 {0185| 718++ | "7+ |0.180 8244 | 814 |0.176 7.5+
2 — — — — — — —_ — — — — — —. —
30 0.165 | 82+ 824+ 10.175| 74++ | 78+ [0.185) 718+ | 77+ |0.180 824 824+ 10.176 78.5+
31 0.J65[ 82+ + | 81+ [0.181] 74+ | 734 |0.185| 78+ 784 |0.185| 82+ + | 8L+ [0.179| 178.3+
1/X1)0.170 | 824+ | 81+ |0.180| 744+ | B+ 10.180; 18+ 794 |0.185) 78+ 79+ |0.179 78.3+
2 0.170 | 784+ 774+ 10.180 | 744+ + 78+ 10.185} 78+ 78+ |0.180| 82+ + 81+ |[0.179 7.3+
3rd 3 0.170 | 78+ 784 |0.180| T4+ + | 734 |0.185]| 18+ 78+ 10.180 | 824+ | 814 |0.179 77.3+
Control g 0.175 | 78+ 78+ |0.180| 74---+ | T3+ |0.180| 78+ 84+ 10.170| 8244 | 81+ |[0.176 71.5+
ontro — —_ — — — — — — —_ — - — — —
6 0.170 | 784 794+ [0.180 74+ | 73+ [0.185| 78+ 78+ |0.175| 82+ 82+ 10.178) . 78.04
7 0.175 | 82+ | 814 |0.1761 T4++ | 73+ |0.190| 78+ 78+ 10.170 | 82+ 82+ 10.178 77.5+
8 |0.170| 78+ 78+ 10.180| 74+ | 3+ |0.185] 78+ 78+ 10175| 82++ | 81+ [0.178] 77.5+

684
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3. DISCUSSION

Graphs embodying the experimental results of each cow and also
the average of them are as follows:
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Fig. 14. Influence of Phoscalpin dosage upon
the alcohol susceptibility of milk.

There were no influences upon the acidity and alcohol suscep-
tibility of milk by mixing about 140 g. of phoscalpin daily in the
ration. It is quite obvious however by observing the graph that
these properties were slightly variable in each individual throughout
the whole experimental period.

H. Calcium

Although there seems sometimes to be found a positive reaction
to the aleohol test in milk when the milking cow is kept under an
unrational feeding for a long time, such as rice straw only as the
coarse fodder and rice bran as concentrates, this alcohol positive
reaction of the milk will be corrected to negative by changing to a
rational feeding or giving calcium materials in the ration. Generally
speaking this phenomenon can not be considered definite being depen-
dent upon the condition of health or upon the individual of cow.
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The author made an experiment by the following method in order
to gain some light on these facts.

1. EXPERIMENTAL METHODS

Four Ayrshire cows were used in this experiment, two of them
were used rice straw, rice bran and calcium feeding experiment, and
to the other two for an experiment in which calcium was added to
the ration for milking cows which secreted milk showing positive
reaction always in the alcohol test in spite of their healthy condition.

The aleohol susceptibility and acidity of milk were examined
daily throughout the experimental period. Some accounts of the
experimental cows, experimental period and feeding conditions are
as follows.

TABLE 90

Some particulars as to the experimental cow

Cow No. 154 146 115 110
Date of parturition | 22/IX 1933 5/I 1933 19/X 1933 | 26/XII 1933
Date of copulation 8/VIII 1934 | 7/VI 1934 7/VI 1934 9/VIII 1933
Dal,{ig milk production 6-3 6-3 8-6 9-6
TABLE 91

Feeding table

Experimental period , Cows No. 154 and 146 Cows No. 115 and 110

Ist
(25/V1I-3/VIII)

Hay, and mixture of soy-
bean cake, beet pulp, rice
bran, and malt sprouts

Hay, and mixture of soy-
bean cake, beet pulp, rice
bran and malt sprouts

2nd
(4/VIII-15/VIII)

Rice straw, 50 % of rice
bran in total concentrates,
others are the same as in
1st period

Same feed as in 1st
period, added green dent
corn sometimes
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TABLE 91 (Continued)

Experimental period Cows No. 164 and 146 Cows No. 115 and 110
: Same feed as in 1st
3rd Same feed as in 2nd :
period and added 150 g. of g{f&gg’ agggd ,;;gg;n re(z)%
(16/VI1I-4/IX) ‘- calcium 7’ daily. “calcium ”* daily
4th . Same feed as in 1st period
eS.aIge feed as in Ist | ;4 5ome times given green
(5/IX-14/1X) perio red clover
Notice: “ Calcium”’ consists mainly of ground oyster shell and partially of

ground whale bone.

Cows No. 154 and 146 were hitched in the stall all day long but
cows No. 115 and 110 were kept in the exercise enclosure except at
the milking time. Fifty g. of salt were added to each daily ration

during the experimental period.
2. EXPERIMENTAL RESULTS
The experimental results with each cow throughout the experi-
mental period are as follows.
TABLE 92

Influence of “Calcium” dosage upon the alcohol
susceptibility of milk

: Average of 154
]Cow No. 154 146 rage of
i Ale. % and Ale. % and Ale. % and
Experi- | 4? degree of milk -E’ degree of milk %‘ degree of
mental| Date | .,’g coagulation "g coagulation ° milk
: - ThesueMom IR Al B .
period . < |Experi-| Con- <t |Experi-| Con- < |coagulation
| \mented | verted mented | verted Converted
I
25/VII | 0.195 | 784 794 0.210 | 784 784 0.203 78.5+4-
26 0.190 | 82~ 82-- 0.215 | 78+ 78+ 0.208 80.0+
27 0.190 | 8244 81+ 0.215 { 78 8+ 0.203 79.5+
gg 0.190 | 82+ 4 | 81 0.210 | 78++ | 77+ 0.200 79.0+
Ist  i3p 0.190 { 82+ | 82+ | 0.215 | 78++ | 77+ | 0.208| 79.5+
31 0.190 | 82+ 82 0.215 | 78+ 4 | 77+ 0.203 79.5+
1/VIIL| 0.195 | 82+ | 814 0.215 | 78+ T8+ 0.206 79.5+
2 0.190 ! 82 -- 81+ 0.210 | 78+ - M+ 0.200 79.0+
3 0.190 } 84 794 0.210 | 7844+ | 77+ 0.200 8.0+
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TABLE 92 (Continued)

Average of 154

COW No 164 146 and 146
Ale. % and Ale. % and .
. degree of milk degree of milk Aalt'_,% anfd
Experi- 2 : > : > egree o
e coagulation ey coagulation P 1k
mental Date 2 2 2 coagzllation
period ) Exvperi-] Con- S IR i-l Con- S
peri on ixperi on <
< mented | verted < mented | verted Converted
4 0.185 | 78+ 784 0.200 | 78 8+ 0.198 78.0-+
5 _ — A — _ —_ — —_
6 0.185 | 78+ 78+ | 0215 | 78+ 4+ | 7+ | 0.200 | 775+
7 0.190 | 824+ 81+ 0.210 | 78-+ 78+ 9.200 80.0+
8 0.190 | 78+ T84 0.210 | 78+ 784 0.200 8.0+
ond 9 0.185 | 78+ 9+ 0.215 | 784§ 77+ 0.200 78.0+
nd 10 0.190 | 78+ 79+ | 6.230 | 18+ 784 | 0.210 | 7854+
11 0.185 | 78+ 8+ 0.230 | 718+ + 77+ 0.200 77.5+4
12 — — — — — — - —
13 0.185 | 82+ -+ 81+ 0.230 { 78+ 8- 0.208 79.5+4
14 0.185 | 824+ + 81-- 0.235 | 718-++ 77+ 0.210 79.0+
15 0.185 | &2+ + 81+ 0.230 | 78+ 78+ 0.208 79.5+
16 0.190 | 8244 | 81+ 0.220 | 78+ 784 0 205 79.5+
17 0.190 | 82++ | 81+ 0.215 | 78+ 8-+ 0.203 79.6-+
lg 0.190 | 718+ 79+ 0.210 | 78+ 78+ 0.200 78.54+
1 — = _ — —- — — _
20 0.185 | 78+ 99+ 0.210 | 7184-4+ | 77+ 0.198 78.0+
21 0.170 | 82+ + 81+ 0.210 | 784 9+ 0.190 80.0+
22 0.180 | 824+ 81+ 0.210 | 784 8+ 0.190 79.5+
23 0.180 | 8244 | 81+ 0.210 | 18+ 78+ 0.190 79.5+
24 0.180 | 82+ + 81+ 0.220 | 78+ 8+ 0.200 79.5-+
2rd %(5; 0.185 | 82+ -+ 81+ 0.205 | 78+ 8+ 0.195 79.5+
27 0.195 | 784 794 0.225 | 784 9+ 0.210 79.04
28 0.190 | 82+ 81+ 0.220 | 718+ 77+ 0.205 79.0+
29 0.180 | 82++ | 814 0.220 | 78+ 79+ 0.200 80.0--
30 0.180 | 784 8- 0.235 | 18++ | 7+ 0.210 77.6+
31 0.185 | 82+ -+ 81+ 0.240 | 78+ 94 0.213 80.04-
1/IX 0.176 | 82++ | 81+ 0.235 | 18+-+ | 17+ 0.205 79.04+
2. — — —_ —_ — — — —
3 0.180 | 82+ | 814 0.225 | 78+ 794 0.203 80.0-+
4 0.175 | 718+ 794 0.225 | 18+ 794 0.200 79.0+
5 0.175 | 78+ 784+ 0.225 | 184+ 774 0.200 7.5+
6 0.175 | 82+ 814 0.225 | 18+ T+ 0.200 79.0+
7 0.180 | 82+ + 81+ 0.225 | 784+ 78 0.206 79.5+
8 0.180 | 18+ 794 0.225 | 78+4- 8- 0.205 78.5+
9 - — - — — - - _
4h g 0.175 | 78+ | 78+ | 0.230 | 78+ | 78+ | 0.203| 78.0+
11 0.180 | 784 784+ 0.235 | 78+ 784 0.208 78.0+
12 0.185 | 82+ | 81+ 0.220 | 784+ | 77+ 0.203 79.0+
13 0.170 | 824+ 814 0,230 | 784+ 1+ 0.200 79.0-+
14 0.175 | 18+ 9+ 0.230 | 784 78+ 0.203 78.54+
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TABLE 92 (Continued)

Average of 1156
Cow No. 115 110 rage ok
Ale. % and Ale. % and
Experi- ,, | degree of milk .. | degree of milk o Aggél“’/geagg
mental | Date E coagulation 'E coagulation g millkt .
period S | Experi o] ;. . ‘s |coagulation
peri-| Con- Experi-| Con
< mented | verted < mented| verted < Converted
i
+25/VII | 0.165 | 66-- 66+ 0.1556 | 704+ 69+ 0.160 67.5+
! 96 0.160 | 66+ - 6514 0.155 | 70+ -+ 694 0.168 67.0-+
127 0.165 | 66+ 664 0.160 | 66+ 674 0.163 66.5-+
gg 0.165 | 704+ { 69+ 0.150 | 66+ 67+ 0.168 68.04-
Ist 3 0.160 | 66+ | 66+ | 0.160 | 70+ | 69+ | 5160 | 67.5+
31 0.165 | 664 66-- 0.155 | 66- 66+ 0.160 66.0--
1/VII| 0.165 | 664 - 65 0.155 | 664 66 0.160 65.5+
2 0.155 | 66+ 66+ 0.165 | 66+ 664 0.165 66.0--
3 0.165 | 66+ 67+ 0.155 | 66+ 67+ 0.160 67.0+
g 0.165 | 66+ 66 0.155 | 66 66-- 0.160 66.0--
6 0.165 | 704+ 4- 691 0.165 | 66-- 66 0.160 67.5+
7 0.165 | 70+-- | 69+ 0.160 | 66+ | 65+ 0.163 67.04-
8 0.160 | 664 66-}- 0.155 | 664- 66-+ 0.158 66.0-4-
ond 9 0.165 | 66+ - 65+ 0.1565 | 66-+ 66+ 0.160 65.5--
10 0.165 | 66+ + 65+ 0.160 | 66+ 661 0.163 65.5+
}é 0.1656 | 664 66-- 0.155 | 66-- 66+ 0.160 66.0-+
13 0.160 | 66+ | 66+ | 0.155 |66+ | 67+ | 0.158 | 66.5+
14 0.165 | 66+ 66+ 0.160 | 66+ 67+ 0.163 66.5-
15 0.165 | 66+ 66+ 0.160 | 66+ 66 0.163 66.0+
16 0.165 | 664 66+ 0.165 | 66+ 67+ 0.160 66.5+
17 0.165 | 664 66 0.150 | 66 67+ 0.168 | 66.64
:1158) 0.165 | 66 66+ 0.155 | 04+ | 69+ 0.160 67.5+
20 0.195 | 70++ | 69+ | 0.160 | 70+ | 69+ | 0.167 | 69.0+
21 0.160 | 70+ 69+ 0.160 | 664 66+ 0.160 67.6+
22 0.165 | 710+ -+ 69-1- 0.165 | 664- 66+ 0.160 67.5+4-
23 0.165 | 70+ 70+ 0.160 | 704+ 69+ 0.163 69.5+
24 0.170 | 70+ 4- 694 0.160 | 70+ 69+ 0.165 69.0--
o | 0.165 [ 704+ | 69+ | 0.150 {7041 | 69+ | 0.158 | 69.0--
26 - | - - | = = - | = -
27 0.160 | 70++ | 69+ 0.155 | 66-- 664 0.158 67.5-+
28 0.160 | 70+ 694 0.160 | 664- 67 0.160 68.04-
29 0.160 | 66+ 66 0.160 | 66+ 67+ 0.160 66.5+
39 0.160 | 66+ | 65 0.160 | 704+ 694 0.160 67.0+
31 0.1565 | 66+ + 65+ 0.1€0 | 7043 69 0.158 67.0+
1/IX 0.160 | 66--+ | 65 0.1565 | 66+ 674 0.158 66.0--
2 — — — — - — — —
- 0.165 | 664+ | 65+ 0.165 | 66+ 67+ 0.160 66.0--
4 0.165 | 66+ + 65-}- 0.165 | 66 664 0.160 65.5-+
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TABLE 92 (Continued)

‘ : Av;r;g;E 115
Cow No.i 115 110 and 110
H Ale. % and o Alc. % and
Experi i degree of milk degree of milk anﬁlgé;;/:- ce
- S i > i > £
mental | Date | 5 coagulation E coagulation -E of n}ﬂtl_f
period | ‘S |Experi-| Con- ‘S |Experi-| Con- 3 coagulation
; » < imented| verted | < |mented|verted Converted
b 0.165 | 70++ | 69+ 0.166 | 66-- 66-+ 0.160 67.5-
6 0.165 | 66+ 67+ 0.155 | 66-- 66+ 0.160 66.5+
7 0.160 | 66 67 0.150 | 66+ 674 0.165 67.0-++
8 0.160 | 66 + 67+ 0.150 | 66+ 67-- 0.165 67.0+
9 — — — — — - - -
4th
10 0.165 | 66 67+ 0.150 | 66-- 66+ 0.158 66.5+
11 0.165 | 66+ 67+ 0.150 | 664- 67+ 0.158 67.0--
12 0.160 | 664- 67 0.150 | 66+ 67+ 0.155 67.0+
13 0.16¢ | 70+ + 69+ 0.150 | 66+ 67+ 0.156 68.0-+
14 "0.165 | 66+ 674 0.155 | 66 + 67-- 0.150 67.0-+

3. DISCUSSION

Milk produced by the cows No. 154 and 146 was in each case
coagulated with the same volume of 78% alcohol at the beginning of
this experiment. In the 2nd period hay was replaced by rice straw,
and 50% of the concentrates were replaced by rice bran. The cow’s
appetite decreased on account of the sudden change in ration from
hay to the rice straw, so that it was necessary to increase the amount
of concentrates somewhat but gradually the cows accustomed to the
rice straw feeding. As soon as the feed was changed, the daily milk
production of these cows decreased, yet the alcohol susceptibility of
milk was not influenced.

In the 3rd period 150 g. “calcium” was added to the ration keep-
ing the ration otherwise the same as in the 2nd period. The alechol
susceptibility and the acidity of the milk did not change at all through-
out the 3rd period. Especially the acidity of milk of cow No. 146 did
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not show any influence of the “calcium” dosage in spite of its original
high acidity such as 0.22%.

In the 4th period the cows were not given the calcium material
but the alcohol susceptibility and the acidity of the milk were almost
constant.

On the other hand cows No. 115 and 110 secreted milk which
were coagulated with the same volume of 66% alcohol at the begin-
ning of the experiment but the health condition of these cows was
very good and the basic ration were always the same throughout the
experimental period. In the 3rd period each cow was given 150 g. of
“calcium” daily, but the author did not find any change in the alcohol
susceptibility and aecidity in the milk comparing with the control.
That is to say: these cows always secreted milk which was coagulated
by the same volume of 66 % alcohol even in the 3rd period in spite of
the plentiful dosage of calcium materials.

It is recognized that the degree of alcohol stability of milk which
is secreted by healthy cows can not be changed by addition of any
calcium salts to a ration however strong was the alcohol susceptibility
in the normal condition. But it is not difficult to imagine that the
health of a cow may be disturbed by an unrational feeding for a long
continued period. Under such a condition the milk production may
be decreased gradually and the alcohol stability may become variable.

The author will show these experimental results in the graph as
follows:
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Fig. 15. Influence of Calcium dosage upon the alcohol susceptibility of milk.
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Fig. 16. Influence of Calcium dosage upon the alcohol susceptibility of milk.

IX. Influence of Feeding a Ration Rich or Poor in
Protein upon the Alcohol Susceptibility of Milk

There have been hitherto a good many experiments reported
concerning the effect of a protein rich or poor ration for the cows
upon the milk production. LINDSEY (43) obtained the experimental
result that there was a 15% increase in the milk production by giv-
ing a double amount of protein in the feeding standard to milking
CcOwSs.

It it well known fact that the balance of the protein in the ration
is very important from various standpoint of feeding dairy cows.
HART and HUMPHREY (25) reported that it is necessary to mix the
various kind of protein feed whose origin is different for an increased
milk production instead of using the same quality of protein whose
origin is the same,

On the other hand AucuUSsT, BRAHMAN and KRISS (2) reported ten
years ago that the influence of the protein rich ration upon the milk
production is not yet determinantly definite. According to the study
of KAPPELI and SCHNEIDER (38) the milk production and the body
weight are beneficently influenced by the protein rich- ration for the
milking cow. Moreover PERKINS and MONROE (60) concluded from
the study of the influence of the protein rich ration upon the meta-
bolism in the cow’s body and the power to digest feed that a protein
rich ration exerts a more favourable influence than a protein poor
ration upon the utility of feed and water and also upon the balance
of nitrogen, and calcium in the animal’s body.
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On the other hand HAYDEN and PERKINS (28) advocated that
the protein rich ration for a milking cow does not exert a good in-
fluence upon the health of cow though it causes some increase in the
milk production. HANSSON (24) likewise obtained the experimental
result that the ration with protein rich feeds for a cow does not
exert a good influence upon the health though the milk production
increased about 10-20%, due to its temporary stimulation to the
milk gland.

Recently SAVAGE (72) concluded that there is not any influence
of excess protein ration upon the milk production, because the feeding
with the protein comprising 20% in the total digestible nutrients
rather than 16% or 24% is the most favourable condition for the
milk production. )

The author carried on experiments to learn whether the protein
rich or poor ration has any influence upon the alcohol susceptibility
of milk and also upon the content of P, Ca and Mg in milk.

1. EXPERIMENTAL METHODS
The following three Ayrshire cows were used in this experiment.

TABLE 93

Particulars as to the cows

Cow No. 97 111 114
Date of birth 20/XT 1918 25/VIIT 1921 29/I11 1922
Date of parturition 21/VII 1928 21/VIIT 1928 23/VIII 1928
Daily milk production kg. 8.0 7.0 8.0

Each cow was milked twice, morning and evening, per day and
the samples were taken in the evening.

The specific gravity, fat %, the aleohol susceptibility of milk and
the ash constituents in milk were determined.

There were 5 periods (75 days) in this experiment, each of 15
days (6 days for preparation 9 days for the experiment itself). The
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1st, 3rd and 5th were for control, the 2nd was the protein rich period
and the 4th the period for feeding a protein poor ration.
The. feeding standards used in this experiment were those of

NiLs HANSSON (23).

Among the 3 experimental cows No. 97 was

used for the control throughout the whole experimental period. The
feeding stuffs used were hay, corn silage, soybean cake, wheat bran,

malt sprouts and starch cake.

Each of these feeds was analyzed be-

fore hand and the starch value and digestive protein were obtained
by using the NiLs HANSSON’s standard (23).

TABLE 94
Constituents of the feeding stuffs (%)

Feeds

Soybean | Wheat Malt Starch Ha Corn
cake bran sprouts cake y silage

Constituents
Total solid 81.01 81.72 85.93 81.81 85.09 20.06
Crude protein 41.21 17.21 26.50 3.67 7.12 1.65
Crude fat 7.35 5.29 1.32 0.50 1.93 1.09
N-free extracts 26.85 55.74 41.86 59.35 45.80 9.50
Crude fiber 6.02 4.97 10.91 6.38 26.75 591
Ash 5.59 4.52 5.34 11.90 5.49 1.88
Dig. protein 36.22 13.02 13.06 — 2.85 0.42
Starch value 76.40 52.67 38.11 48.25 35.75 9.30

Each cow was fed daily with 16 kg. of corn silage and 3 kg. of
hay and the weight of feeding stuffs given daily in each period was

as follows.
TABLE 95
Feeding table for each cow (kg.)
Experimental P Amount by| Dig. Starch Dig. Starch
period Feeding stuff weight protein value | protein : value
Control Wheat bran 2.12 0.28 112
Ist Malt sprouts 1.32 0.17 0.59
3rd and bth | Starch cake 2.01 — 0.97
Total 5.45 0.45 3.69 1 5.75
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TABLE 95 (Continued)

Experimental : Amount by Dig. Starch Dig. SAtarch
period Feeding stuff weight protzin value protein : value
Protein rich Soybean cake 2.00 0.72 1.53
] Malt sprouts 1.50 0.20 0.57
2nd Wheat bran 1.00 013 0.53
Total 4.50 1.05 2.63 1 250
Protein poor ‘Wheat bran 1.40 0.13 0.38
Malt sprouts 1.00 0.18 0.74
4th Starch cake 3.00 - 0.45
Total 5.40 0.31 | 2.7 1 : 829

2. EXPERIMENTAL RESULTS

The experimental results of this experiment are as follows.

TABLE 96

Influence of feeding a ration rich or poor in prbtein upon
the alcohol susceptibility of milk

Cow . Average of
No. o 111 114 111 and 114
Alc. % and Ale. % and Alc. % and Ale. % and
Experi- degree of milk | degree of milk | degree of milk | degree of
mental | Date coagulation coagulation coagulation milk
period B . B _ coagulation
f‘nxeg‘etlgé Converted m};ﬁireld Converted m’é%i?& Converted| Converted
15/X | 82+ 83+ 86+ 874 82+ 831 85.0+
16 82°% 83+ | 86+ 874 | 82% 834 85.04
17 821 83 | 861 86+ | 86L 86+ 6.0
18 82 + 83+ 86-1- 864 86+ 86 86.0--
19 86+ 86-1- 864 86 864 864 86 0+
20 864 4 854 86-- 86+ 864 86 86.0
Ist 21 86+ 86+ 864 86+ 86 86 86.04
22 824- 83-- 85 86+ 824 83+ 84.5+
Control | 23 86} 86+ 86+ 86 86+ 86 -- £6.0-}-
24 86+ + 85+ 86+ + 85+ 86+ 864 85.5+
2% | 864++ | 85+ |84+ | 85+ |86+ 86+ 85.5+
26 86+ 86 86+ + 854 864~ 86+ 85.5
27 864 86+ 86+ - 854 86 86 85.5+
28 864 87+ 86 - 86+ 86 86+ 86.0+
29 86+ 87+ 86+ 86+ 86 86+ 86.0-
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TABLE 96 (Continued)

W o
g, 0 o/,
Experi- degree o milk degres ot “milk de‘gvce'e’gfa_g?lk Ao, 2o o
mental | Date congulatxon . coagulatlon coagulation mi}kt-
i . . . coagulation
period Eféﬁiﬁﬁ Converted gﬁgﬁgﬁ Converted El};ﬁi?d Converted Cofverted
30 86 + 874 86+ 86+ 86+ 86 86.0-+
31 864 86 86+ 86+ 86+ 86-- 86.0-+
1/X1 | 86+ 864 86+ 86+ 86+ 87+ 86.56-+
2 86+ 86+ 86+ 86+ 86+ 861 86.0+
3 86 86+ 86 + 87+ 864 86+ 86.5-+
4 86+ 86+ 864+ 85+ 86+ 87+ 86.0+
2nd 53 86+ 86+ 86+ 86+ 86+ 87+ 86.54
Protein 6 86+ 87+ 864 86+ 86+ 87+ 86.5+
rich 7 86+ 86+ 864 87+ 90+ + 89 88.0+
8 86+ 87+ 90+ + 89+ 90+ + 89+ 89.0+
9 90+ + 89+ | 904+ 89-+ 86+ 87+ 88.0+
10 86+ 874 864 874 86-+ 86-- 86.6+
11 80+ - 89+ 86+ 87+ 86-+ 86+ 86.5+
12 86+ 87+ 86+ 87+ 86+ 87+ 87.04+
13 90+ -+ 89+ , 86 86+ 86+ 87+ 86.61+
14 86+ 87+ 86+ 87+ 86+ 87+ 87.04
15 86+ 874 86 + 87+ 86+ 86+ 86.5+
16 86+ 874- 86+ 86+ 864+ 85+ 85.5+
17 86+ 87 86+ 87+ 864- 86+ 86.5-+
18 86+ 87 864 86+ 864 86-- 86.0--
19 86 + 87+ 86+ 86-- 86+ 87+ 86.5+
ard 20 86+ 87+ 864 874 86+ 87+ 87.0+
21 90+ 83+ 86+ 87+ 90+ + 89 88.0+
Control |55 | ggu 87+ |86+ 87+ | 90++ | 89+ 88.0+
23 86+ 87T+ 86+ 86 86+ 87-+ 86.6+
24 90+ -+ 89+ 86+ 87 86+ 87+ 87.0+
25 864 87+ 86+ 86+ 86+ 87+ 83.6+4
26 86+ 874 90+ 4 89+ 86 4+ 87+ 88.0-
27. 904+ 894- 86 + 87T+ 86 864 86.5+
28 834 87+ 86+ 87+ 86+ 874 87.0+
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TABLE 96 (Continued) .

Sor o1 11 114 T
Ale. % and Ale.'% and Ale. % and |Ale. %and
Experi- degree of milk | degree of milk degree of milk | degree of
mental | Date coagulation coagulation coagulation mitk
period Experi- G Experi- Experk- coagulation
mented onverted mented Converted mented Converted| Converted
29 86+ 87+ 86+ 87+ 86+ 87+ 87.0+
30 86+ 874 86 86+ 90+ + 89+ 87.5-+
1/X1I) 86 + 87+ 86+ 86-+ 90+ 894 87.6+
2 86 -+ 87+ 86+t 87+ 86+ 87+ 87.0+
3 86+ 86 86+ 86+ 864 87+ 86.5+
4 86 + 87+ 86+ 87+ 86+ 87+ 87.0+
4th 5 86+ 87+ 86+ 86+ 86+ 87+ 86.5+
Protein 6 86-+ 86+ 861+ 87+ 86+ 86+ 86.5-+
poor | 7 86+ 86+ 86+ 87+ 86-- 86+ 86.5+
8 86+ 87+ 86+ 87+ 86+ 86+ 86.5+
9 86+ 874 86+ 86+ 86+ 86+ 86.0+
10 86+ 87+ 86+ 86+ 86 86-+ 86.0-+
11 86+ 86+ 86+ 87 86+ . 87+ 87.0+4-
12 86 4 87+ 86+ 87+ 87+ 87+ 87.04-
13 86-+ 86-- 86+ 8+ 86+ 86+~ 86 6+
14 86+ 87+ 86+ 87-+ 86+ 86+ 86.5+
15 904+ 89+ 86+ 86-- 86+ 86+ 86.0+
16 90+ + 894 86+ 87+ 86+ 864 86.5+
17 86+ 874 | 86k 87+ 86+ 87+ 870+
18 86+ 87+ 86+ 87+ 86+ 87+ 87.0--
19 86+ 87 86+ 87+ 86+ 86+ 86.5-
5th 20 82+ 87+ 90+ + 89+ 86+ 86+ 87.5+
21 90+ - 89+ 86+ 87+ 86+ 87+ 87.0+
Control) oy | g6+ 87+ | 86x 87+ | 86+ 86+ 86.5-+
23 86-- 86+ 86+ 87+ 86+ 86+ 86.5
24 86+ 87+ 86 86+ 86 4 87+ 86.5+
25 86+ 87+ 86+ 874 86+ . 87+ 87.0+
26 86+ 87+ 86-+ 86+ 86+ 864 86.0-+
27 86+ 87 86+ 87+ 86+ 86 86.5-+
28 90+ 89+ 86+ 86+ 86+ 87+ 86.5--

The quantitative determination of some physico-chemical pro-
perties of each milk which was made twice in each period is shown
in the following table,



296 KENTARO MITAMURA

TABLE 97

Physico-chemical properties of milk of cow No. 97

Cow No. 97

Experi-

mental 1st 2nd 3rd 4th 5th
period

Date of

sarlr(lple 21X | 29/X | 5/X1 | 13/X1| 20/X1| 28/X1 | b/XI1 |13/X11}20/X11{28/X11
taken

Speec.
gravity 1.0293 1.0805 1.0305 1.0305 1.0313( 1.0305 1.0335 1.0337/ 1.0303/ 1.0300

Fat ¢, | 4.30 | 440 | 6.40 |5.70 |5.650 | 6.00 | 5.30 | 6.00 | 6.50 | 5.20
Total solid|13.675 |13.376 |13.998 |14.527 |15.023 [14.940 [15.560 |14.910 |15.684 |15.180
Ash 0.706 | 0.716 | 0.701 | 0.722 | 0.743 | 0.755 | 0.759 | 0.7564 | 0.754 | 0.785
Ca0  [21.264 (21.488 |21.577 |20.110 21.785 |20.883 [22.198 |22.350 |21.684 |21.549
Cl 15.192 |15.887 |15.872 (14.856 (14.554 |14.554 '14.463 |14.564 |14.857 |14.5564
MgO 2.144 | 2,150 | 2.252 | 2.628 | 2.801 | 2.652 | 2.425 | 2.504 | 2.259 | 2.277
P,Os |27.587 |29.397 |28.716 |28.999 20.671 |28.231 |29.848 130.329 129.524 |30.061

TABLE 98

Physico-chemical properties of milk of cow No. 111

Cow No. 111

Experi-

mental Ist 2nd 3rd 4th’ 5th
period

Date of

sarlgple 21)X ‘29/X 5/XI | 13/X1 | 20/XI | 28/X1 | 5/XII |13/XIl |20/XT128/X1I
taken

Speec.
gravity 1.0294] 1.0295| 1.0300] 1.0310; 1.0312| 1.0324; 1.0305 1.0310/ 1.0312| 1.0308

Fat9, | 3.70 | 890 | 425 | 4.20 | 3.80 | 4.60 | 5.20 | 530 | 5.10 5.80
Total solid|13.845 113.142 {13.220 [13.540 |13.140 |13.875 {14.755 |14.862 }14.889 |14.512
Ash 0.750 | 0.738 | 0.725 | 0.731 | 0.75%9 | 0.781 | 0.781 | 0.786 | 0.797 | 0.776
Ca0  |20.590 |21.757 |21.174 |20.491 |20.547 |21.600 |21.068 {20.866 |20.872 |20.383
Cl 14.888 (16.251 |15.746 |13.372 |14.554 |14.554 [15.645 {14.554 |14.564 {14.250
MgO 2.155 | 2.182 | 2.180 | 2.596 | 2.703 | 2.548 | 2.407 | 2.483 | 2.332 | 2.348
P.O, 128.868 |29.308 |29.531 |29.133 {31.487 |30.4C6 [29.310 |29.800 [31.001 (30.252
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TABLE 99

Physico-chemical properties of milk of cow No. 114

Cow No. 114

Experi-

mental Ist 2nd 3rd 4th 5th
period

Date of

sarl:lple 21/X | 29/X | 5/XI | 18/XI | 20/X1 | 28/XI | 5/XII |13/XII{20/XI1]28/XII
taken

Spec. ’
gravity 1.0288| 1.0304; 1.030C! 1.0293| 1.0315 1.0317 1.0300i 1.0318| 1.0304; 1.0305

Fat9 | 525 | 4.70 | 4.20 | 490 | 4.40 | 5.00 | 530 | 5.60 | 5.20 | 5.70
otalsolid|12.788 {13.305 {12.945 {13.305 |13.483 |13.900 |14.093 |15.143 |15.491 |14.720
Ash 0.688 | 0.653 | 0.670 | 0.653 | 0.716 | 0.720 | 0.704 | 0.725 | 0.726 | 0.710
CaO |20.686 |20.318 |20.732 |20.318 {20.177 |20.502 |20.524 21.936 121.387 |21.288
Cl 15.979 114.980 |15.190 (14.980 [14.857 (15.463 [15.736 [14.554 |15.039 15.463
MgO 2.216 | 2.358 | 2.216 | 2.358 | 2.734 | 2.850 | 2.677 | 2.526 ; 2.305 i 2.306

P.O; |28.242 |29.993 (30.052 |29.993 |30.688 |39.395 |28.347 130.278 i30.385 /30.189
|

3. DIscussIoON

Milk of cow No. 97 which was fed with the control ration
throughout experimental period was almost constant in regard to its
alcohol susceptibility. The average percentages of alcohol which
caused the milk to coagulate in a degree of + in each period from 1st
to bth were as follows: 84.9, 86.7, 87.3, 86.6 and 86.7%.

Cows No. 111 and 114 which were used in the experiment secreted
milk of almost the same quality in respect to the alcohol coagulation
throughout the experimental period as shown in table 96; i.e., the
percentages of alcohol which caused the milk of these cows to coagu-
late in each period were as follows, 85.9, 85.3% in the 1st, 86.7 and
86.9% in the 2nd, 86.4 and 86.9% in the 3rd, 86.69% and 86.7% in
the 4th and 86.7 and 86.4% in the 5th period respectively.

The ash constituents of milk especially P, Ca and Mg in each
period also were almost constant throughout the experimental period
though there was some difference with individuals.

The results are shown as following.
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Fig. 17. Influence of feeding a ration rich or poor in protein upon
the aleohol susceptibility of milk.

X. Influence of a Sudden Change in Cow’s Ration
upon the Alcohol Susceptibility of milk

It is not favourable for a milking cow to change the kind of
ration suddenly as it sometimes caused an interruption in the appetite
or the hindrance of the digestive organs, so it is the general custom
to change the ration slowly and to make substitutions through 7-10
days if necessary.

The author will report here the results of his experiments
whether the sudden change of coarse or concentrated feed for a milk-
ing cow does influence the health and the alcohol coagulation of milk.

A. Case of Sudden Change of Coarse Fodder
1. EXPERIMENTAL METHODS

Three Holstein cows were used in this experiment. They were
fed a mixture of soybean cake, green peas, wheat bran, candy cake
to which were added 1% of salt and bone meal as concentrates.

The whole experimental peried comprised 40 days consisting of
4 periods. In the 1st, the cows were given 8.5 kg. of hay and 20 kg.
of corn silage, but in the 2nd, 35 kg. of corn silage only, in the 3rd,
40 kg. of mangels only and in the 4th period the animals were re-
turned to the ration of the 1st period. Of course the changing of the
fodder was carried out suddenly on the morning of the first day of
the each new period.

The author observed the health condition of cow and the alcohol
susceptibility of the milk throughout the experimental period.
Some accounts on the cows are as follows.
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Cow No. 237 243 312
Date of birth 12/IV 1923 28/VII 1923 10/IV 1930
Date of parturition 121V 1932 5/XI 1932 26/V 1932
Date of next parturition 1/IX 1933 25/X1 1933 7/XI 1933
Daily milk production kg. 13. 13.0 10.0

2. EXPERIMENTAL RESULTS

The experimental results with each cow are as follows.

3. DiscuUssION

The acidity of the milk of cow No. 237 was almost constant at
0.175% although the coarse fodder of hay and corn silage was
changed to silage only, but when she was obliged to eat on mangels
only in place of corn silage the acidity increased a little to 0.185%.
In the 4th period when these mangels were replaced by hay and
silage, the acidity of the milk decreased to 0.175%.

The cow No. 243 secreted normal milk in the 1st period whose
acidity showed 0.160%. After 3 days in the 3rd period of mangel
feeding her appetite decreased and she had a severe attack of diarr-
hoea. The milk production decreased suddenly. . Therefore it was
necessary to replace the mangels with the normal ration of hay and
corn silage after 7 days of this period. Fortunately her health re-
covered generally and she whas carried through the experiment with-
out changing the coarse fodder. The acidity of her milk increased
in the 3rd period showing 0.175% but in the 4th period it returned
to the normal of 0.165%.

In the case of cow No. 312 the acidity of the milk increased a
little in the 3rd period of the mangel feeding to 0.183%. This
agrees well with the result obtained from cow No. 237. A



TABLE 100

Influence of sudden change of coarse fodder upon the alcohol susceptibility of milk

[
Cow No. 237 243 i 312 Average of 3 cows
Ale. % and Ale. 9% and Ale. % and Ale. % and
Experi- degree of milk degree of milk degree of milk degree of
mental | Date |Acidity|  028ulation |, iy ! coagulation . igigy|  coagulation ), gicy coag'?,};‘zion
period Experi Experi ! ! Experi-
m):}z)l?;?(i Converted m}égit%é:l- Converted’ . m}éﬁigi Converted Converted
24/11 0.170 | T4+ T4+ 0.170 | 824+ 814 0.185 8-+ T+ 0.175 71.3+
gg 0175 | 74+ 74+ 0.170 | 82+ 814 0.185 | T4+ 754 0.177 77.04
Ist 27 0.175 T4+ T4+ 0.170 | 8244 81+ 0.185 78+ + 7+ 0.177 7.3+
Hav and 28 0.175 44+ 74+ 0.165 82+ + 814 0.175 784+ M+ 0.172 .3+
C%rn 1LY 075 | 704 N+ 0.165 | 82+ 824 0.180 | T4+ 754 0.173 76.0+
silage 2 017 | 4% T4+ 0.140 | 82+ 82+ 0175 | A% 75+ 0.168 | 77.0+
3 0.175 | 74+ T4+ 0.145 | 82+ 82+ 0.175 | 8% 79+ 0.165 | 178.3+
4 0.175 | 74+ T4+ 0.150 | 82+ 82+ 0.175 | 82+ 81+ 0.167 | 79.0+
5 _ — — _ — — — _ _ _ _
6 0.175 74+ 74+ 0.167 | 82+ 83+ 0.18) | 784+ 79+ 0.172 78.3+
7 0.175 T4+ T4+ 0.165 824 83+ 0.175 T8+ 79+ 0.172 78.3+
8 0.175 74+ 754 0.160 82+ 83-}- 0.175 78+ T9-- 0.170 79.0-+
2nd 9 0.176 T4+ 744- 0.160 | 82+ 83+ 0.175 | 8+ 18-} 0.170 78.0-+
10 0.175 T4+ 75+ 0.165 824 834 0.175 8- 8+ 0,165 78.74-
Corn 11 0.175 T4+ 74+ 0.160 82 + 83} 0.18) 84 9+ 0.172 8.7+
silage 12 — — - — - — — — - — —
13 0.170 T4+ T4+ 0.165 82+ 83} ! 0,180 78 4- 794 0.172 78.7+
14 0.176 | T4+ 154+ 0.160 | 82+ 83 0.175 | 78+ 794 0.179 78.3+
15 0.175 74+ 74+ 0.165 | 82+ 82+ 0.180 | 78+ 9+ 0.173 8.3+
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TABLE 100 (Continued)

Cow No. 237 243 312 Average of 3 cows

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

Experi- degree of milk degree of milk degree of milk degree of

f;ggggl Date |Acidity coagulation Acidity coagulation Acidity coagulation Acidity coagll;{tion

g’égﬁg Converted . g’;%‘i‘;é Converted g’éﬁi’é‘é Converted Converted
16 0175 | 74+ 74+ 0.165 | 824+ 83+ 0.180 | 784 79+ 0.173 78.3+
17 0.185 T4+ 4 73+ 0.175 82+ 83+ 0.180 78+ 79+ 0.180 78.7+
18 0.18) 744 754 0.176 78+ 78+ 0.180 8+ 79+ 0.178 7.3+
19 — — -- — - — — — - — —
8rd 20 0185 | T4+ 54 0.176 | 66+ 67+ 0.185 | 78+ 794 0.182 78.74
Mangels 21 0.185 74+ T44+ 0.175 T4+ + 73+ 0.185 8+ 79+ 0.182 15.3-+
g 22 019 | 74+ T4+ 0,170 | T8+ 784 0.18) | 824+ 81+ 0.180 7.9+
23 0.190 | 74+ 75+ 0.155 | 78+ 79+ 0.185 | 78+ 79+ 0.177 7.7+
24 0.180 T4+ + 3+ 0.170 82+ 834 0.185 78+ - 774 0.178 T7.74
25 0.185 T4 + 756+ 0.170 824 83+ 0.185 74 4 75+ 0.180 77.7+
26 — — — — — - — - — — —
27 0.180 | 70+ 714 0.175 | 86++ 85+ 0190 | 744 764 0.182 77.04-
4th 28 0.185 | 70+ 1+ 0.170 | 86+ 86+ 0.185 | 78+ 784 0.180 78.8+
29 0.175 | T4% 74+ 0.165 | 86-- 86+ 0.185 | 78+ 78+ 0175 | 79.3+
Hay and 30 0.175 | T4+ 75+ 0.165 | 824 834 0.170 | 78+ 794 0.170 79.3+
Corn 31 0175 | TA% 75+ 0.165 | 82+ 82+ 0.170 | 787F 78+ 0.170 | 8.7+
silage IV | 0175 | 744 74+ 0.165 | 82+ 83+ 0.180 | 78-- 8-+ 0.173 78.0+
24 2 — — —_ _ = —- — - — —_ —
3 0.175 | 74+ 75+ 0.165 | 82+ 83+ 0.180 | 78+ 78+ 0.178 | 787+
4 0.176 | T4% 75+ 0.165 | 82% €3+ 0.180 | 78+ 79+ 0.173 | 9.7+
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The alcohol susceptibility of milk secreted by cow No. 237
throughout the experimental period was almost constant. That is te
say, the percentage of the alcohol which coagulated the milk to a
degree of + averaged 74% in each period.

However, the alcohol susceptibility of milk of cow No. 243 in-
creased suddenly as a result of her sickness at the beginning of the
3rd period, but it reduced gradually to the normal condition as soon
as her health was recovered. Lastly it will be recognizes that the
alcohol susceptibility of the milk of cow No. 312 was rather constant
as in the milk of cow No. 237; the percentage of alcohol which
coagulated the milk was T7-79%.

Therefore it may be stated that the alcohol susceptibility of milk
did not change materially under a good healthy condition of the
cow even though the kind of coarse fodder was changed suddenly
from one to another.

The author obtained an experimental result that an exclusive
mangel feeding as a roughage has a tendency to hind digestive actions
especially under an unhealthy condition of cow, thereby increasing
the acidity and the alcohol susceptibility of milk,

The experimental data will be graphed in the following figures.
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Fig. 18. Influence of a sudden change in coarse fodder upon
the alcohol susceptibility of milk.
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B1l. Case of Sudden Change of the Concentrates
1. EXPERIMENTAL METHODS

Three Holstein cows were used in this experiment. Each was
fed with 4 kg. of hay and 25 kg. of corn silage daily as roughages
throughout the experimental period.

The experimental period was divided into five sub-periods of
10 days each. In the 1st the cows were given wheat bran only
as concentrates, in the 2nd period wheat bran was wholly replaced by
soybean cake, in the 3rd period green peas were given instead of the
soybean cake, in the 4th crushed oats only and in the 5th period yellow
corn.

Determinations of the acidity and alcohol susceptibility of the
milk were made daily throughout the experimental period. The milk
samples were taken twice in each period for analysis of Cl, P, Ca
and Mg,

Each of the salt and bone meal was added in amount of one per-
cent in the concentrates daily to a cow.

Some accounts of the experimental cows are as follows.

Cow No. 2717 284 308
Date of birth 1/v 1927 23/IX 1927 3/XII 1929
Date of parturition 10/11 1932 18/1 1932 29/1 1932
Daily milk production kg. 10.0 8.0 8.0

2. EXPERIMENTAL RESULTS

The obtained results were as follows.



TABLE 101
Influence of sudden change of the concentrates upon the alcohol suseceptibility of milk

Cow No. 2717 281 308 Average of 3 cows
Ale. % and Ale. % and] Ale. % and Ale. % and
Experi degree of milk degree of milk degree of milk degree of
mental | Date | Acidity coagulation |5 gty OPEWIAtOn | pgigity|  COUEWAHOR | Acidity | onmmintion
perio Ny . .
El’éﬂiga Converted El’e{ﬁi& Converted g};%i? 5 |Converted Converted
10/X 0.145 | 864+ 85 0.160 | 864+ 87+ 0.200 | 86+4- 854 0.168 86.0+
11 0.150 | 824 83+ 0.165 | 90 90+ 0.216"| 864 85+ 0.197 86.0+
12 0.145 | 82+ 83+ 0.160 | 90+ 91+ 0.210 | 86+ 87+ 0.172 87.0-
Ist 13 0.145 | 82+ 83+ 0.160 | 90+ 89-+ 0.206 | 86+ 86+ 0.170 85.7+
14 0,150 82+ 83+ 0.175 90+ 91+ 0.205 86+ 86+ 0.177 86.7+
Wheat 15 0.176 | 824 83+ 0.175 | 90+ 90+ 0.200 | 86+ 87+ 0.183 87.0+
bran 16 0.160 | 82+ 83+ 0.166 | 90+ 89+ 0.200 | 82+ 83+ 0.175 85.0+
17 0.165 82+ 83+ 0.165 90+ 904 0.205 82+ 83+ 0.178 85.3+
18 0.155 | 824+ 83+ 0.160 | 904+ 89+ 0.190 | 824 83+ 0.168 85.3+-
19 0.160 | 82+ 83+ 0.176 | 864- 86+ 0.206 | 824 83+ 0.180 84.0+
20 0.160 | 824 83+ 0.160 [ 994+ 894- 0.200 | 824 834 0.173 86.0+
21 0.160 | 82+ 83+ 0.170 | 864+ 87+ 0.2056 | 864+ 86+ 0.178 85.0+4
22 0.165 | 82+ 83+ 0.176 | 90+ 90+ 0.2056 | 86+ 86 0.182 86.74
2nd 23 0.170 | 82+ 83 0.170 | 90++ 894 0.210 | 86+ 864 0.183 86.04
24 0175 | 82+ 83+ 0.170 | 86+ 874- 0.210 | 864 87+ 0.185 86.31
Soybean 25 0.166 | 82+ €3+ 0.170 904+ 89+ 0.2156 | 864 87+ 0.183 86.3+
cake 26 0.170 | 82+ 83+ 0.1656 | 90+ 90+ 0.200 | 82+ 83+ 0.178 85.7-
27 0.175 | 82+ 834 0.175 | 90+ 9l 0.210 | 82+ 83 0.187 85.7+
23 0170 | 86+-- 854- 0.165 | 90+ 91+ 0.215 | 82+ 83+ 0.183 86.3
29 0.180 | 86+ 86+ 0.170 | 90+ 894 0.210 | 86%+ 87+ 0.187 87.3+
3rd 30 0.175 86+ 86+ 0.170 90+ 904 0.205 86 4- 87+ 0.183 87.7+
31 0.165 | 86+ 86+ 0.170 | 864 87+ 0.205 | 86+ 86+ 0.180 86.74
Green 1/XI] 0.176 | 86+ 86+ 0.170 | 864 87+ 0.210 | 864 85+ 0.185 86 3+
peas 2 0.165 | 86+ + 85+ 0.165 | 90+ 894 0.200 | 82+ 83+ 0.178 85.3+
3 0.170 864+ 861 0.165 | 90+ 90+ 0.200 | 86+ 85+ 0.178 86.3+
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TABLE 101 (Continued)

Cow No. 277 284 308 Average of 3 cows
Ale. % and Ale. % and Ale. % and Ale. % and
Experi degree of milk degree of milk degree of milk _degree of
mental | Date |Acidity cosgulation | poigity| _ cosgulation |y giey|  cocgvlation | e conpmition
perio . N .
El}éﬁg:}- Converted g’égi;h Converted g’éﬂga Converted Converted
8rd 4 0.170 | 82+ 324 0.165 90+ -+ 89+ 0.210 86+ + 8b+ 0.182 85.74
5 0.165 | 82+ 83+ 0.160 | 90+ + 89+ 0.205 | 864+ 854 0.177 85.7-+
Green 6 0.170 | 824+ 81+ 0.165 { 90+ + 89 0.200 | 82+ 83+ 0.176 84.3+
eas 7 0.170 | 82+ 83-- 0.160 | 90+ 90+ 0.205 | 82+ 83+ 0.178 85.3+
p 8 0.170 78+ 9+ 0.165 90+ 90+ 0.205 82+ 82+ 0.180 83.7+
9 0.165 | 824+ 814 0.170 | 904 89 0.200-| 82+ 81+ 0.178 83.7+
10 0.170 | 82+ 82+ 0.170 | 86+ 87-+ 0.2056 | 78+ 794 0.182 83 0+
11 0.176 | 82-+ 82+ 0.170 | ++ 89+ 0.210 | 82+ 83+ 0.185 847+
4th 12 0.170 | 824 83+ 0.165 | 90+ - 89+ 0.200 | 824 82+ 0.178 84.74-
13 0.170 | 864+ 85+ 0.170 | 90+ + 89+ 0.210 | 82+ 83+ 0.183 85.34
Oats 14 0.176 | 86+ 86+ 0.165 | 90+ 89+ 0.205 | 86+ 86+ 0.182 86.7-+
16 0.165 | 821 83-+ 0.165 | 86+ 87+ 0.200 | 86---4- 85 0.177 85.0+
16 0.170 | 82+ 824 0.160 | 86+ 87+ 0.205 | 82+ 83+ 0-178 84.0+
17 0.165 | 82+ 82+ 0.165 | 86+ -+ 85+ 0.200 | 82+ 83+ 0.177 83.34-
18 0.170 | 82+ 82+ 0.170 | 86+ 874 0.210 | 82+ 83+ 0.183 84.0+
19 0176 | 82+ 834 0.175 | 86+ 87+ 0.216 | 824 834 0.188 84.3+
20 0.170 | 824+ 81+ 0.176 | 86+ + 85+ 0.206 | 82+ 83+ 0.183 83.0-
21 0.165 | 78+ 794 - 0.170 | 86+ 86+ 0.205 | 82+ 83+ 0.180 82.7+
bth 22 0.175 | 78-- 78+ 0.170 | 86-++ 85+ 0.210 | 82+ 82 0.185 81.7+
23 0176 | 78+ 9+ 0.165 | 86+ 86+ 0.215 | 82+ 83+ 0.186 82.7+
" Yellow 24 0.170 | 784 79+ 0.160 | 86+ 86+ 0.200 | 82+ 83+ 0.177 82.7+
corn 25 0.165 | 824--- 81+ 0.J50 | 86+ 87+ 0.200 | 82+ 83+ 0.175 83.74
26- 0.176 | 78+ 78+ 0.165 | 86+ 87+ 0.200 | 82+ 83+ 0.180 82.7+
27 0.165 | 824+ 81+ 0.1756 | 86++ 85+ 0.210 | 82+ 824 0.183 83.0+
28 0.176 | 78+ 79+ 0.170 | 86+ + 85+ 0.206 | 824+ 81+ 0.183 82.7-+
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In the next table the results of the quantitative determination
of Cl, P, Ca and Mg in each milk in each period are given.

TABLE 102
Effects upon the milk of Cow No. 277 (mg/dl)

Cow No. 277
Experi-
mental | Date of o d eAl%é‘ygfz;‘;lﬁk
period | sample Cl P Ca Mg Acidity g) agulation
taken Coﬁl‘;ert d
e
1st 12/X 222.30 50.00 133.00 15.31 0.145 83 -
18/X 229.91 55.56 137.00 16.54 0-155 83+
2nd 22/X 222.80 51.28 139.00 15.31 0.165 83+
28/X 224.06 55.66 128.00 13.30 0.176 85+
3rd 1/X1I 233.42 52.63 135.00 13.30 0.175 86--
7/XI 234.00 54.05 139.00 15.31 0.170 83+
4th 11/X1 243.36 52.63 140.60 13.64 0.176 824
17/X1 242.19 51.28 134.00 16.64 0.165 824
5th 21/X1 252.72 50.00 134.00 16.02 0.165 794
25/XI 243.95 52.63 134.00 16.02 0.165 81+
TABLE 103
Effect upon the milk of Cow No. 284 (mg/dl)
Cow No. 284
Experi-
mental | Date of d:]:éetygfagﬁk
period | sample Cl P Ca Mg Acidity cgoa ulati
taken Cog ation
nverted
1st 12/X 185.45 55.56 114.00 14.71 0.160 91+
18/X 211.77 55.56 120.00 16.24 0.160 89+
ond 22/X 190 65 52.63 115.00 156.31 |. 0.175 90+
28/X 191.88 54.06 121.00 14.50 0.165 91+
3rd 1/X1 201.83 52.63 111.00 15.63 0.170 | 87+
7/XI 212.94 52.63 116.00 14.42 0.169 [ 90+
4th 11/X1 197.73 52.63 115.00 14.90 0170 | 89-
17/X1 187.20 51.28 113.00 15.50 0.165 } 85+
5th 21/X1 203.58 48.78 108.00 16.44 0.170 86
25/X1 199.49 52.63 120.00 16.24 0.160 87+
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TABLE 104
Effects upon the milk of Cow No. 308 (mg/dl)

Cow No. 308
. Ale. % and
Eiﬁi;ll Date of N degree of
period | sample Cl P Ca Mg Acidity coargnlﬁgtion
taken
Converted
1st 19X 15012 | 66.67 | 110.00 | 16559 | 0.210 87+
| 18/X 183.69 58.89 117.00 16.67 0.190 83+
ond | 29/X 175.50 | 66.67 | 115.00 | 17.50 | 0.205 85+
I 28/X 175.03 62.63 110.00 15.24 0.216 834
3rd f 1/XI 175.50 64.50 109.00 156.67 0.210 854
T { /X1 168.48 62.50 101.00 15.98 0.205 834
ath 11/X1 159.12 64.50 110.00 14,71 0.210 83+
17/X1 214.17 64.50 102.00 17.36 0.200 83+
Sth | 21/XI | 184.24 | 61.87 ; 118.00 | 18.87 0.205 83+
o2p/XI | 175,50 | 68.79 | 113.00 | 17.36 0.220 83+

3. DISCUSSION

In the following figure the above experimental results are
graphed to show at a glance whether or not the sudden change of
the concentrates has any influence upon the acidity and the alcohol
susceptibility of milk.
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Fig. 19. Influence of a sudden change in concentrates upon
the alcohol susceptibility of milk.
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This experiment was divided into five periods of 10 days each.
The various kinds of.concentrates were suddenly changed from one
to another from the morning immediately after each period. Wheat
bran was fed in the 1st period, soybean cake in the 2nd, green peas
in the 3rd, crushed oats in the 4th and yellow corn in the 5th period
respectively.

The cows passed the whole experimental period without any
alteration in their health in spite of sudden changings of the con-
centrates.

The average acidities in the milk of cow No. 277 were respec-
tively 0.155, 0.170, 0.170, 0.170 and 0.172% in order of the periods.
It was also nearly constant in the milk of cow No. 284 being 0.166,
0.170, 0.165, 0.167 and 0.171%. The acidity was quite uniform also
in cow No. 308 though the degree was higher than the others being
0.204, 0.210, 0.205 and 0.211%.

On the other hand there was not any noticeable influence on the
alcohol susceptibility of milk by sudden change of the concentrates
for cow. The average percentages of alcohol which coagulated milk
in each period to a degree of + were as follows: 83.0, 83.5, 83.0,
82.0 and 80.0% for cow No. 277, 89.0, 89.0, 89.0, 83.0 and 86.0% for
cow No. 284 and 84.0, 85.0, 84.0, 82.0 and 83.0% for cow No. 308.

The average acidities of these cow’s milk in each period were
0.175, 0.183, 0.180, 0.180 and 0.180% and it seems to ihcrease a little
in the 2nd period, that of soybean cake feeding. The average alcohol
percentages which coagulated these milk were 85.0, 86.0, 86.0, 84.0
and 83.0% showing gradual increase though slight as the period
being progressed, but the average graph concerning the alcohol sus-
ceptibility throughout the experimental period showed almost a
straight line as seen in figure 19. '

It may be said that there is a tendency to increase the acidity of
milk somewhat by sudden change of concentrates for cow. However,
there was not any influence recognizable upon the inorganic matter
especially Cl, P, Ca and Mg contents in milk, as results of sudden
change of the concentrates as shown in the following table.
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TABLE 105

The average experimental results concerning the inorganic
matters in milk of each period (mg/dl)

. Experimental period lat
Constituents
m a P Ca Mg
277 229,91 55.56 137.00 16.54
284 211,77 55.56 120.00 16.24
308 183.69 58.89 117.00 15.67
Average of 3 cows 208.46 56.67 124.66 16.15
Experimental period 2nd
Constituents
M cl P Ca Mg
277 224.06 55.56 128.00 13.30
284 191.88 54.06 121.00 14.50
308 175,03 62.63 110.00 15.24
Average of 3 cows 196.66 57.42 119.66 14.35
Experimental period 3rd
Constituents
m Cl P . Ca Mg
277 234.00 54.06 139.00 15.31
284 212,94 52.63 116.00 14.42
308 168.48 62.50 101.00 15.98
Average of 3 cows 206.14 56.38 118.66 15.24
Experimental period 4th
Constituents
277 242.19 51.28 137.00 16.54
284 187.20 51.28 113.00 15.50
308 204.17 64.50 102.00 17.36
Average of 3 cows 211.19 55.69 117.33 16.47
Experimental period 5th
— Constituents
M cl P Ca Mg
277 243.95 52.63 134.00 16.04
284 199.49 52.63 120.00 16.24
- 308 175.50 68.79 113.00 17.36
Average of 3 cows 206.31 58.02 122.33 16.56
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Nevertheless the author obtained the experimental result, as
related in the following section, that the alcohol susceptibility of
milk was influenced by a sudden change of concentrates due indirectly
to the disturbance of the intestine.

B2. Case of Sudden Change of Concentrates
1. EXPERIMENTAL METHODS

Three Holstein cows were used in this experiment for 20 days.
In the 1st period of 5 days the cows were fed a normal ration con-
sisting 10 kg. of candy cake and 5 kg. of a mixture of wheat bran,
oats and cotton seed cake beside the normal coarse fodder including
1% of salt and bone meal. However, from the 6th day of the experi-
ment the author substituted for the mixture 5 kg. of soybean cake
only which was soaked in hot water over night. This feeding was
continued for 10 days, but on the 16th day the soybean cake ration
was displaced by the normal concentrates as in the 1st period.

\

The author determined the acidity and the alcohol susceptibility
of milk daily throughout the experimental period.

Some accounts of the cow are as follows.

Cow No. 249 . 252 243
Date of birth TIIL 1924 6/VII 1924 28/VII 1923
Date of parturition 30/IX 1928 28/VIII 19238 J10/IX 1928
Daily milk production kg. 20.0 18.0 20

2. EXPERIMENTAL RESULTS

The experimental results which were obtained for each cow are
as follows.



TABLE 106
- Influence of sudden change of concentrates upon the aleohol susceptibility of milk

Cow No. 249 252 243 Average of 3 cows
Ale. % and Ale. % and Ale. % and Ale. % and
Experi- degree of milk degree of milk degree of milk degr_?e of
g’:fi 221 Date |Acidity coagulation Acidity coagulation Acidity coagulation Acidity | oo g]l;lzla.{tion
E}’éﬁ?gg Converted Eﬁggg Converted g’;%igg Converted Converted
3I/IIT| 0.143 | 94+ 95+ 0.134 | 90+ 91+ 0.158 | 90+ -+ 89+ 0.145 9.7+
1/IV | 0.153 | 944 95+ 0.132 | 90+ 90+ 0.158 | 90+ + 89+ 0.148 91.34
1st 2 0.154 94 + 95+ 0.135 90+ 90+ 0.158 90+ + 89+ 0.149 91.3
3 0.162 | 944+ 95+ 0.133 | 90+ 90+ 0.1568 | 90+ + 89+ 0.148 91.34
4 0.161 94 4- 95+ 0.133 90+ 90+ 0.158 90+ 89+ 0.148 91.8+
5 0.150 | 944 95+ 0.182 | 864 87+ 0.156 | 86+ 87+ 0.148 89.7+
6 0.165 90 +- 914 0.141 86+ 86 0.172 { 82+ 83+ 0.154 86.7+
7 0.170 | 90+ 4+ 89 0.139 | 86+ 86+ 0.179 | 86+-- 85 0.160 86.7+
8 0.168 | 90+ 90-4- 0.143 824 83+ 0.164 82+ 82+ 0.168 85.0+
ond 9 0.163 90 + 91+ 0.143 86+ -+ 85+ 0.161 86+ + 85+ 0.156 87.0-
10 0.158 94+ 94+ 0.134 | 8641 874 0.158 86+ 87+ 0.150 89.3+
1 0.158 | 94+ 94+ 0.136 | 86+ 87+ 0.158 | 864 87+ 0.151 89.3+
12 0.158 94+ 95- 0.136 90+ + 894 0.1£8 90+ + 89+ 0.151 91.0+
13 0.154 944 954 0.136 90+ 89+ 0.1£8 90+ -+ 89+ 0.150 91.0+
14 0.150 | 94+ 95+ 0.136 | 904 90+ 0.156 | 90+ 91+ 0.147 92.0+
15 0.160 | 98-+ 97+ 0,135 | 904+ 89+ 0.157 | 90-+ 89+ 0.147 91.7+
16 0.154 | 94+ 95+ 0.186 | 86+ 87+ 0.168 | 86+ 86+ 0.149 89.3+4
3rd 17 0.150 984+ 9T+ 0.139 86 + 87+ 0.156 86+ 86+ 0.148 90.0+
18 0.150 | 98+-+ 97+ 0.136 | 90++ 89+ 0.154 | 86+ 87+ 0.147 91.0-+
19 0.150 | 94+ 95+ 0.134 | 90+ 90+ 0.154 | 86+ 86+ 0.146 90.3-+
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3. DISCUSSION

It was recognizable that the health of each cow was disturbed
on the 2nd day after the normal concentrates were replaced by the
fermented viscid soybean cake without exception. They had each a
weak attack of diarrhoea. At the same time the acidity and also
the alcohol susceptibility of the milk increased: e.g., in cow No.
249 to 0.165-0.172% from 0.150-0.152% of acidity, and to 91-89%
from 95% of alcohol. But as the cows beecame accustomed to the
ration they gradually recovered and the acidity and also the aleohol
susceptibility of milk were also recovered to normal as shown in the
above table,

Therefore it is clearly ascertained from this experiment that
the acidity and also the alcohol susceptibility of milk will temporarily
at least be influenced by a sudden change of the concentrates from
one to another which was fermented, such as viscid fermented soy-
bean cake which directly caused a disturbance of the health of the
COWS. . _
A graph of the experimental results will serve to show this point:
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Fig. 20. Influence of sudden change in concentrates upon
the alcohol susceptibility of milk
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XI1. Influence of Rich or Poor Supply of Balanced
Ration for the Cow upon the Alcohol -
Susceptibility of Milk

It is impossible for a cow to display her milk producing ability
without rational feeding and careful management. It is natural’
that the health and the milk productivity would decline when the
cow is fed with a deficient supply of ration for a long time.

The author determined the influence of the quantitative supply
of feed upon the alcohol susceptibility of milk by feeding cows with
a plentiful or deficient amount of ration.

1. EXPERIMENTAL METHODS

Three Ayrshire cows were used in this experiment for 36 days
which were divided into 8 periods. The 1st period was for control,
the 2nd was the period of feeding abundant amounts of balanced
ration and the 3rd was that of poor allotment of feed. The feeding
table for each cow in each period is as follows.

TABLE 107

Feeding table for experiment (kg.)

Feeds Corn Hay Wheat Soybean
Experimental period silage bran cake
Ist 19.0 1.2 1.2 0.4
2nd 28.0 3.5 2.2 0.8
3rd 14.0 1.5 0.8 0.4

1% of salt and bone meal were added in the ration throughout
the experimental period. Some accounts of the cows are as follows.
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Cow No. 114 99 94
Date of birth 29/I11 1922 20/X1 1919 23/IV. 1918
Dats of parturition 19/IX 1929 19/IX 1929 30/VII 1929
Daily milk production kg. 4.0 4.0 14.0

2. EXPERIMENTAL RESULTS

The experimental results which were obtained in this experi-
ment are as follows.

3. DiscussioN

Viewing the above experimental results the author will discuss
here results whether or not the abundant or scant amount of balanced
ration for cows does influence the acidity and the aleohol susceptibility
of milk.

The average acidity of the milk of cow No. 114 was about
0.146 % in the 1st period, 0.150% in the 2nd, and 0.147% in the 3rd.
And the average acidity of the others was almost constant in each
period. On the other hand there was no influence on the alcohol
susceptibility of milk resulting from the giving of a high or low
amount of ration to milking cows for about 12 days. That is to say
that the average percentage of alcohol which coagulated the milk of
cow No. 114 was about 80.0, 81.5 and 81.0% in each period. Nearly
the same results were obtained with cows 97 and 94.

From these results it may be concluded at least that there is not
any noticeable influence on the acidity nor on the alcohol susceptibility
of milk as a result of feeding cows with a high or low amount of
ration for a period of 12 days only.

These experimental results will be shown with graph.



TABLE 108

Influence of rich or poor amount of balanced ration upon the alcohol susceptibility of milk

Cow No. 114 97 94 Average of 3 cows
Ale. 9% and [ Ale. 9% and Alc. % and Ale. % and
Experi- degree of milk degree of milk degree of milk degr_eﬁ of
mental | Date | Acidity coagulation | iqiey|  coagulation |, el coagulation [ o coagfﬁ;ﬁon
rerio . . .
g’égi?d Converted Eﬁgizld Converted g’éﬁigh Converted Converted
2)/X1 0.150 | 824 - 81+ 0.140 | 90+ 4 89+ 0.150 | 78+ 79+ 0.147 83.0+
21 0.148 8+ 79+ 0.135 90+ + 834 0.145 82+ 81+ 0.143 83.0+
22 0.150 84 794- 0.138 86 4- 87+ 0.145 78+4- 784 0.144 81.3+
23 0.148 T8+ 79+ 0.140 86+ 87+ 0.145 84 9+ 0.144 81.7+
1st 24 0.142 82+ + 814 0.140 86+ 87 0.145 78+ 9+ 0.142 82.3+
25 0.140 | 824+ 81+ 0.142 | 86+ 87+ 0.150 | 78+ 79+ "0.144 82.3+
normal 26 0.148 | 82+ + 814 0,188 | 90++ 89+ 0145 | 82++ 814 0.144 83.7+
27 0.145 78 4 79+ 0.143 90+ -+ 89- 0.148 82+ + 81+ 0.145 83.0-+
28 0.144 | 824+ 81+ 0.144 | 904-+ 89+ 0.148 | 78+ 9+ 0.145 83.0+
29 0.150 | 82+ 4+ 81+ 0.150 | 86+ 87+ 0.142 | 84 9+ 0.147 82,34
30 0146 8+ 79+ 0.148 904+ 894 0.143 84 79+ 0.146 82.3+
1/XII| 0.146 | 78+ 79+ 0.148 | 904+ 89+ 0.143 | 78+ 9+ 0.146 82.3+
2 0.149 | 824+ 81+ 0.148 | 86+ 87+ 0.143 | 8244 81+ 0.147 83.0+
ond 3 0.150 82+ + 814 0.145 90+ + 89 - 0.148 824+ 81+ 0.148 83.7+
4 0.150 | 824+ 814+ 0.148 | 90+ + 89+ 0.150 | 78+ 79+ 0.149 83-0 4
rich 5 0.150 | 82+ + 81+ 0.150 | 90+ + 89+ 0.150 | 82+ + 81+ 0-150 83.7+
6 0.150 824 82+ 0.150 86+ 87+ 0.145 82+ + 81+ 0-148 83 3+
i 0.150 | 82+ 82+ 0.148 | 864 874 0.150 | 824+ 81+ 0.149 833+
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TaBLE 108 (Continued)

Cow No. 114 97 94 Average of 3 cows
Ale. % and Ale. % and Ale. % and Ale. % and
Experi- degree of milk degree of milk degree of milk degree of
mental | Date | Acidity coagulation | pcigity|_ “2EWAHON | pcigity | “°*BMAHM | pcidity | oonpmlation
perio : i i-
El’égfga Converted g?rﬁ?d Converted E’ég‘,‘;‘d Converted Converted
8 0.150 | 824+ 81+ 0.148 | 86+ 87+ 0.150 | 78+ 79+ 0.149 82.3+
ond 9 0.148 | 824+ 81+ 0.140 | 86+ 87+ 0.150 | 78+ 794 -0.116 82.34
10 0.15) 82+ 82+ 0.145 | 90+ + 83+ 0.150 18+ 79+ 0.148 82.7+
rich 11 0.160 | 82+ 824 0.150 | 86+ 87+ 0.1650 | 824+ 814 0.150 83.3+4
12 0.150 | 824+ 81+ 0.148 | 86+ 87 0.150 | 82+ 81+ 0.149 83.0+
13 0.150 | 82+ 824 0.148 | 86+ 87T+ 0.117 | 78+ 9+ 0.148 82.7+
14 0.150 | 824 82+ 0.148 | 90+ -+ 89+ 0.1456 | 78+ 78+ 0.148 83.0-+
15 0.150 824 82+ 0.148 90+ + 894 0.145 78+ 78+ 0.148 83.0+4
16 0.150 | 824+ 81+ 0.146 | 86+ 87+ 0.145 | 78+ 79+ 0.147 82.34-
17 0.145 | 82++4 81+ 0.144 | 864 87+ 0.146 | 78+ 94 0.145 82.3+
3rd 18 0.143 | 8244 814 0.144 | 86+ 86+ 0.159 | 78+ 79+ 0,146 82.0+
19 0.145 | 82+ 83+ 0.145 | 864+ 85+ 0.160 | 78+ 9+ 0.147 82.3+
cor 20 0.145 | 82+ 82+ 0.145 | 86+ r 87+ 0.145 | 78+ 9+ 0.145 82.7+
p 21 0.145 | 82+ 82+ 0.145 | 904+ 89+ 0.145 | 784 794 0.145 83.3+
22 0.150 | 824 82+ 0.145 | 854 87+ 0.145 | 78+ | 79+ 0.147 82.7-+
23 0.150 | 82+ 824 0.146 86+ 874 0.145 | 78+ LT94- 0.147 82.7+
24 0.160 | 824 824 0.145 | 86+ 87+ 0.150 | 78+ L9+ 0.148 82.7+
25 0.150 | 824 82+ 0.145 | 864+ 874 0.150 | 78+ bT9+ 0.148 82.7+

918

VINKWVIIW OUV.ILNEA



STUDIES ON THE ALCOHOL COAGULATION OF FRESH COW MILK 317

Comtrot Ouar qaeding Wmdirgoe Limy
3 % et —= == —~
3 ~. P e e |- - T~ S -+ ——
:§ 5l -~ ™ e
to e e S SN L 1
o 15
o
) e Cow No. JI%
—— " 1
- a4

P — Avmr. -

s o1 ]
£ -
= o > - fF1 N i ]

R = B, - -3

é’ al3

~ T

L 2 dus o -

Fig. 21. Influence of over or underfeeding upon
the alcoho!l susceptibility of milk.

XII. Relation of Fat Content upon the Alcohol
Susceptibility of Milk

It is quite distinet that there is a close relation between the
aleohol susceptibility and the salt balance in milk as has already been
ascertained in the former experiments.

On the other hand SENO0 (78) found that the casein and albumin
content in milk does not exert any influence upon the coagulation of
milk by aleohol. But the author can not find any detailed literature
concerning the relation of fat content to the alcohol coagulation of
milk, so he made a determination of this problem as related in this
chapter.

1. EXPERIMENTAL METHODS

Six Holstein cows were used in this experiment for 58 days. The
fat percentage, acidity and the alcohol stability were determined
daily.

The feeding and management of these cows were uniform and
they all passed through the whole experimental period in healthy
condition.

2. EXPERIMENTAL RESULTS

The experimental results throughout the experimental period are
given in the following tables.
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TABLE 109

Influence of fat content upon the coagulation of milk by alcohol

Cow No. 260 292
Ale. % and Ale. % and
degree of milk degree of milk
Date |Acidity|  °28WatOn  p oyl Aciaity|  corgulation | p.. o,
g’ég izld Converted Eﬁf}i’e’g Converted
12/X1 0.185 | 82+ 82+ 3.60 0.160 | 82+ ! 82+ 3.21
13 0.176 | 82+ 83+ 3.19 0.155 82 + 83+ 3.31
14 1.170 | 824+ 81+ 3.10 0.1565 | 82+ E 82+ 3.41
i6 0.165 | 82+ 82+ 3.29 0.150 | 86+-+ | 8+ 3.10
17 0.1560 82+ -+ 81+ 3.00 0.165 | 86++ . 85+ 3.20
18 0.155 | 82+ 82+ 2.89 0.160 | 82+ I 82+ 3.35
19 0.160 | 82+ 83+ 3.50 0.150 864+ | 854 3.25
20 0.150 | 82++ 81+ 3.20 0.150 | 86+ ; 85+ 3.10
21 0.160 82+ 83+ 3.00 0.150 | 86-+-+ | 85-- 3.50
23 0.165 | 82+ 83+ 3.10 0.155 82+ 834 3.30
21 0.160 824+ 83+ 291 0.150 86+ -+ 85+ 3.30
25 0.165 | 82+ 83+ 3.26 0.150 | 864+ 85+ 3.40
26 0.155 82 82+ 3.30 0.155 | 864+ 85+ 3.40
27 0.158 | 82+ 83+ 3.10 0.170 86+-+ 85+ 3.50
28 0.160 | 82+ 83+ 3.20 0.170 | 86+ 85+ 3.50
30 0.155 | 824+ 81+ 3.70 0.155 86+ 86+ 3.31
XII| 0.160 | 824+ 81+ 3.41 0.157 86+ 864 3.41
2 0.160 82++ 81+ 3.65 0.165 86+ 86+ 3.65
4 0.163 824+ 8t 3.70 0.165 86 86+ 3.70
5 0.1568 | 82+ 824 3.69 0.160 | 86+ 86+ 3.59
7 0.165 | 82+ 83+ 3.76 0.168 86 4 874 3.75
8 0.163 | 824 82+ 3.40 0.170 86+ -+ 854 3.40
9 0.165 | 82+ 82+ 3.40 0.175 86 + 86+ 3.60
10 0.175 | 82++ |- 81+ 3.50 0.165 824 83+ 3.40
11 0.170 | 78+ 79+ 3.30 0.175 82+ -+ 81+ 3.25
12 0.168 | 74+ 74+ 3.60 0.170 824+ 81+ 3.50
14 0.150 824+ 81+ 3.45 0.165 82+ 83+ 3.30
15 0.160 | 82+ 82 3.60 0.165 | 82+ 83+ 3.45
16 0.170 | 824+ 81+ 3.30 0.170 82+ + 81+ 3.50
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TABLE 109 (Continued)

Cow No. 260 202
Ale. % and Ale. % and
degree of milk degree of milk
Date |Acidity|  coagulation b oo ol acigity|  COR8WIAHON | papg,
g’éﬁiﬁg Converted IFr:x}égi?(i Converted
17 0.175 82+ 82+ 3.10 0.170 82+ 814 3.35
18 0.170 82+ 82+ 3.60 0.170 82+ 834 3.30
19 0.180 824+ 814 3.30 Q.175 82+ 82+ 3.20
22 0.176 8+ 794 3.35 0.175 824 824 3.25
23 0.170 824+ 81+ 3.20 0.175 82+ 834 3.30
24 0.160 824+ 814 3.30 0.170 864+ 854 3.45
26 0.165 824+ 814 3.45 0.160 824 83 3.40
28 0.160 78+ 9+ 3.30 0.170 82+ 82+ 3.35
29 0.175 78+ 79+ 3.45 0.160 82+ 83+ 3.30
30 0.180 8+ 8+ 3.40 0.170 864+ ¢5+ 3.30
31 0.185 T4+ T+ 3.30 0.175 824+ 814+ 3.60
1/1 0.165 744 T4+ 3.45 0.175 82+ 81+ 3.40
2 0.165 8+ 94 3.00 0.155 824 82+ 3.50
4 0.170 82+ + 81+ 2.60 0.160 82+ 83+ 2.50
5 0.170 824+ 814 2.60 0.170 824+ 81+ 3.30
6 0.170 82+ + 814 3.40 0.175 82+ + 81+ 3.45
7 0.165 82+ + 81+ 3.10 0.170 82+ 824 3.20
8 0.169 84 19+ 3.3 0.170 824+ 814 3.30
9 0.160 824+ 814 3.30 0.165 82+ 83+ 3.35
11 0.170 8244 81+ 3.50 0.170 82+ 82+ 3.40
12 0.170 78+ 794 3.30 0.168 82+ 834 3.15
13 0.160 82+ 824 3.40 0.165 82+ 824 3.40
14 0.155 82-- -+ 81+ 3.10 0.170 82+ 834- 3.35
15 0.160 82+ 81+ 3.00 0.170 82+ 82+ 3.3
16 0.165 8244 81+ 3.50 0.170 82+ 82+ 3.50
18 0.170 78+ 94 3.15 0.160 2+t 83+ 3.25
19 0.165 78+ 794 3.90 0.165 82+ 82+, 3.30
20 0.160 824+ 814 3.30 0.170 82+ 82+ 3.55

21 0.160 | 78+ 794 3.20 0.170 | 82+ 824 3.40
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Cow No. 300 250
Alc. % and Ale. % and
degree of milk degree of milk
Date |Acidity| _ °28WatHOn | o oplAcidity|  °028%1atOR | poig,
g’éﬁi?& Converted E:égigg Converted
12/XI | 0.145 | 78+ 79+ 3.01 | 0.160 | 90++ 89+ 3.29
13 0.140 | 82+ 83+ 2.90 | 0.165 | 90-- 90+ 3.35
14 0.140 | 82+ 83+ 2.0 | 0.160 | 90+ 90+ 3.25
16 0.135 | 86--+ 85+ 2,70 | 0.165 | 90-+ 90+ 3.00
17 0.145 | 82+ 834 2.90 | 0.165 | 90++ 89+ 3.30
18 0.150 | 82+ 83+ 2,70 | 0.165 | 90+ 90+ 3.26
19 0.140 | 86+ 85+ 2.83 | 0.160 | 904+ 89-- 3.45
20 0.140 | 864+ 85+ 2.85 | 0.150 | 90+ 90+ 3.40
21 0.140 | 864+ 85+ 2.80 | 0.165 | 86+ 87+ 3.85
23 0.135 | 864+ 85+ 2.92 | 0.155 | 86+ 87+ 3.10
24 0.135 | 86+ 85+ 2.70 | 0.150 | 90~ 9+ 3.30
25 0.135 | 864+ 85-- 2.80 | 0.150 | 90+ 90+ 3.55
26 0.140 | 86+ 85+ 2.65 | 0.140 | 86+« 87+ 2.95
27 0.150 | 86-- 86+ 3.05 | 0.160 | 86+ 87+ 3.16
28 0.150 | 86+ 86+ 8.00 | 0.163 | 86+ 87+ 3.15
39 0.140 | 86 86+ 3.00 | 0.155 { 90+ 89+ 3.10
1XII| 0.145 | 86+ 86 2.90 | 0.160 | 90+ 91+ 3.31
2 0.143 | 86+ 86+ 2.90 | 0.160 | 90+ 91-+ 3.40
4 0.145 | 86+ 86+ 2.90 | 0.163 | 90+ 4 89+ 2.90
5 0.140 | 86+ 86+ 2.98 | 0.152 | 90+ 90+ 3.00
7 0.153 | 86+ 86-- 3.0 | 0175 | 90+ 91+ 3.05
8 0.148 | 86+-+ 85-- 3.22 | 0170 | 90+ 904 3.30
9 0.140 | 86+ 86-- 3.59 | 0170 | 90+ 91+ 2.87
10 0.145 | 86+ 854 3.10 | 0170 | 90+ 91+ 3.35
11 0,158 | 86+ 86+ 2.95 | 0.178 | 90++ 89+ 3.25
12 0.140 | 86+ 85+ 3.10 | 0.160 | 90-- 90+ 4.60
14 0140 | 864+ 85+ 2.90 | 0.160 | 904 91 3.00
15 0.150 | 86 86+ 3.00 | 0.160 | 90+ 91+ 3.40
16 0.145 | 86+ 87+ 3.00 | 0.155 | 90+ 91+ 3.35
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TABLE 109 (Continued)

Cow No. 300 250
Ale. % and Ale. % and
degree of milk degree of milk
Date |Acidity|  °028ulation | poi o | acigity  coagulation | poig,
?n};%izl& Converted g’égi;ﬁ Converted
17 0.145 | 86+ 87+ 2.90 0.165 90+ 91+ 3.20
18 0.145 | 86+ 87+ 2.90 0.160 90+ 90+ 3.00
19 0.140 | 86+ 87+ 2,70 0.180 90+ 89+ 3.55
22 0.140 | 86+ 87+ 3.60 0.175 | 904 91+ 3.15
23 0.140 | 86+ 864- 2.90 0.168 90+ 91+ 3.35
24 0.150 [ 86+ 87+ 3.00 0.170 944+ 93+ 2.80
26 0.160 | 86+ 87+ 2.90 0.170 90+ 91+ 3.40
28 0.140 | 86+ 87+ 3.00 0.170 90+ 91+ 3.10
29 0.160 | 86+ 87+ 3.00 0.180 90+ 914 3.20
30 0.155 | 86+ + 85+ 3.00 0.175 90+ 90+ 3.20
31 0.150 | 86+ + 854 2.30 0.175 904+ 894 3.70
1/1 0.160 82+ 82 3.00 0.180 90+ 90+ 3.30
2 0,140 | 86+ 86+ 2.90 0.170 904 91+ 3.60
4 0.145 } 86+ -+ 85 2.60 0.173 MU+ + 934 3.00
5 0.145 | 36+ 86+ 2.70 0.165 90+ 914 2,75
6 0.145 | 86+ 86+ 2.70 0.160 90+ 914 3.10
7 0.150 | 864+ 85+ 2.80 0.176 90+ + 89+ 3.10
8 0.150 86+ - 864 2.60 0.170 86 864 3.25
9. 0.150 86+ 87+ 2.80 0.165 | 904+ 89-- 3.70
11 0.150 | 86+ 86+ 3.00 0.170 90+ 91+ 3.50
12 0.150 | 86+ 86+ 2.75 0.170 944+ 934 2.90
13 0.145 | 86t 87+ 2.90 0.170 | 90t 914 3.00
14 0.1560 | 86+ 87+ 2.90 0.170 944+ 93+ 3.30
15 0.145 | 864 87+ 2.90 0.170 90+ 91+ 3.10
16 0.145 | 86-+-+ 85 2.90 0.170 90+ 91+ 3.10
18 0.145 | 86+ 86+ 2.80 0.170 901+ 90~ 3.20
19 0.145 | 86+ 87+ 3.00 0.165 90+ 914 3.40
20 0.145 | 86+ 86+ 3.20 0.160 90+ 914 3.40
21 0.145 | 86+ 86 2.85 0.160 | 90+ 91+ 3.25
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Cow No. 293 294
. Ale. % and Ale. % and
degree of milk degree of milk
Date |Acidity|  c°2gulation Fat 9 | Acidity| __ co8ulation | oo
g’;g‘:gé’ Converted El’;gizg Convertad
12/X1 0.145 824 824 3.72 0.150 70 + 71+ 3.15
13 0.150 864+ 85+4- 3.60 0.155 T4+ 75+ 3.50
14 0.150 824 83+ 3.30 0.160 744+ 3+ 3.10
16 0.140 824 82+ 3.46 0.150 744 734 3.60
17 0.135 | 824 83+ 3.69 0.160 | 74+ 74+ 3.20
18 0.135 82+ 82+ 3.40 0.150 44 754+ 3.22
19 0.145 824 83+ 3.50 0.150 74+ T4+ 3.60
20 0.136 864 85+ 3.65 0.150 74+ 4+ 3.41
21 0.145 82+ 82+ 3.80 0.150 744 75+ 3.30
23 0.145 82+ 83+ 3.70 0.159 T4+ 74+ 3.16
24 0.135 82+ 82+ 3.25 0.145 744 T4+ 3.49
25 0.140 824 83+ 3.60 0.150 | .74+ T4+ 3.20
26 0.135 86+ + 854 3.90 0.160 74+ 44 3.65
27 0.135 | 864+ 854 3.80 0.150 T4+ T4+ 3.45
28 0.140 82+ 82+ 3.60 0.155 T4+ 74+ 3.45
30 0.143 824 83+ 3.76 0.162 | 74+ 754 3.90
IXII| 0.150 824 824 3.75 0.155 | T4++ T3+ 3.70
2 0.150 | 82+ 82+ 3.70 0.165 | T4++ 73+ 3.7
4 0.150 824 83 3.70 0.160 70+ T14- 3.60
5 0.140 824+ 83+ 3.70 0.155 74+ T4+ 3.29
7 0.156 82+ 824- 3.83 0.173 | 74+ T4+ 3.70
8 0.163 824 83+ 3.90 0.160 744+ 54 3.60
9 0.158 82+ + 814 3.80 0.168 | T4+ 5+ 3.56
10 0.150 82+ + 814 3.65 0.165 | T4+ + 73+ 3.80
11 0.158 824+ 814 3.70 0.162 | 744 T44 3.80
12 0.150 82+ 83+ 3.70 0.168 | T4+ 75+ 3.50
14 0.155 82+ 82+ 3.65 0.168 | 744+ T4+ 3.70
15 0.150 | 78+ 784 3.70 0.160 | 74+ 754 3.70
16 0.150 82+ 82+ 3.60 0.165 | 74++ 73+ 3.50
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TABLE 109 (Continued)

Cow No. 293 294
Ale. % and Ale. % and
degree of milk degree of milk
Date |Acigity|  COP8UIation | o i op | Acidity|  °%8UAHOR | pato,
ﬁiﬁigﬁ Converted g’éﬁigh Converted
17 0.150 | 784+ 79+ 3.60 0.160 | 74+ T4+ 3.40
18 0.153 | 78+ 8+ 3.45 0.163 | T4+ 75+ 3.60
19 0.160 | 78+ 9+ 3.40 0.172 | T4+ B+ 3.60
22 0.145 | 78+ 94 3.50 0.160 | T4+ 5+ 3.45
23 0.150 | 78+ 94 3.65 0.162 | T4+ 5+ 3.50
24 0.160 | 78+ 79+ 3.45 0.160 { T4+ 754 3.50
26 0.160 | 78+ 9+ 3.45 0.155 | 78+ 7+ 3.50
28 0.165 | 84+ 94+ 3.60 0.160 | 784 78+ 3.50
29 0.160 | 78+ 8+ 3.40 0.165 | 78+ 8+ 3.45
30 0.1656 | 784+ M+ 3.20 0.160 | 74+ 4+ 3.40
31 - 0.150 | 78+ 4 7+ 3.40 0.165 | T4+ 75+ 3.60
1/1 0.160 78+4 74+ 3.35 0.165 T4+ 74+ 3.50
2 0.150 | 78+ 78+ 3.36 0.160 | 74% 75+ 2.90
4 0.165 78+ + 7+ 3.00 0.162 84 -+ 7+ 3.35
5 0.150 | 78++ 17+ 2.80 0.160 | 78++ T+ 3.20
6 0.148 | 78++ YVES 3.60 0.160 | 784 4+ 17+ 3.85
7 0.165 | T4+ T4+ 3.20 0.1556 | T4+ T4+ 3.30
8 0.166 | T4+ 734 3.30 0.155 | T4++ 73+ 3.65
9 0.150 | 78++ T+ 3.45 0.160 | 74+ T4+ 3.35
11 0.150 | 78+ + 7+ 3.40 0.155 | 74+ 75+ 3.40
12 0.166 | T4+ B+ 3.30 0160 | 74+ w5+ 3.25
13 0.165 | 784 78+ 3.50 0.165 | 78+ + 7+ 3.35
14 0.1560 | 78+ 84+ 3.50 0.160 | 78+ 79-+ 3.20
15 0.166 | 78+ 79+ 3.25 0.160 | 784+ 74 3.20
16 0.160 | T84 794 3.30 0.160 | 784 78+ 3.40
18 0.150 | 78+ 794 3.25 0.155 | 78+ 79+ 3.20
19 0.150 8+ 784 3.45 0.156 | 784+ T+ 3.65
20 0.150 78+ + 7T+ 3.20 0.160 4+ 5+ 3.40
21 0.150 | 744 754 3.40 0155 | T4+ 5+ 3.40
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3. DISCUSSION

By observation of tables it will be recognized that the fat per-
centage, acidity and the alcohol coagulation of milk in each individual
are almost constant throughout the experimental period. The averages
of the various values for each cow are given in the following table.

TABLE 110

Average experimental results for each cow

Cow No. 260 292 300 250 293 234

Acidity % 0.165 0.165" 0.145 0.165 0.149 0.157

Ale. f6tocoagulate | gy75 | 8324 | .66 | 9010 | 80.02 | 74.83

Fat % 3.31 3.37 291 3.30 3.51 3.45

The average results for cow No. 260 were 0.165% for acidity,
3.31% for fat content and 80.75% alcohol for coagulation of milk
to a degree of +. The average values of these properties for cow
No. 292 were 0.165% for acidity, 3.37% for fat content and 83.24%
alcohol for coagulation.

Let us observe how these properties correlate with each other.

It may be said that the milk having a high acidity is not neces-
sarily sensitive to the alecohol ; the milk of cow No. 260 was coagulated
with 80.75% alcohol while that of cow No. 250 was coagulated only
with 90.1% though the acidity of the both was just the same at
0.165%. Moreover there is a case that the milk of cow No. 249 hav-
ing a low acidity at 0.149% was coagulated with almost the same per- .
centage of aleohol as that of cow No. 260 whose acidity was 0.165%.

On the other hand the author can not recognize any special re-
lation between the coagulation by alcohol and the fat percentage of
milk. In this experiment it was found that the coagulation of the
milk of cow Nos. 250 and 260 took place with different strength of
alcohol notwithstanding the fact that the fat percentages were almost
the same.
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Furthermore the milk of cow No. 300 having a low fat percentage
such as 2.91 was coagulated with 85.56 % alcohol while the milk of
cow No. 250 having a higher fat percentage of 3.30 was coagulated
with 90.1% alcohol. For another example the milk of cow No. 294
which was coagulated with as low a percentage of alcohol as 74.83
had the relatively higher fat percentage of 3.45.

The acidity, fat percentage and the alecohol coagulation differed
with individuals, but these properties were almost constant in each
individual throughout the experimental period. From these facts it
may be concluded that there is not any correlation among these.

XIII. Relation between the Inorganic Salts in Blood
and the Alcohol Susceptibility of Milk

There have been many investigations reported concerning the in-
organic salts in bovine blood. According to the study of McCay (49)
the haemoglobin and phosphorus contents in bovine blood are almost
constant no matter what the breed of cattle, the amount of the milk
production, on the difference in the lactation. PALMER, CUNNINGHAM
and ECHLES (59) determined the phosphorus content in blood of
milking cow as 4-24.4 mg/dl. :

AWDEJEWA, GERVSIMOWITSCH, IWANOWA and other co-workers
(5) found that the contents of Fe, Ca, and Cl in bovine blood are
respectively 40.7 mg, 10.6 mg and 545.85 mg/dl on averages MAREK,
WELLMANN and ULBANEK (46) reported that the contents of calcium
and phosphorus in horse and swine blood serum are each influenced
by the dosage of a definite amount of calcium and phosphorus con-
trary to the case of matured cattle. Recently AWDEJEWA, BORISSENKO
and other co-workers (6) showed by experiment that there is not
any close correlation between the content of the inorganic salts in
cow’s blood and milk. :

FLEISCHMANN and WEIGMANN (16) also declared that the in-
organic salt in milk is not produced directly from the blood.

The author performed this experiment with the purpose of find-
ing whether or not the alcohol susceptibility of milk would be in-
fluence indirectly by the inorganic constituents of the blood.
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1. EXPERIMENTAL METHODS

Twenty cows including Ayrshire, Holstein and Guernsey were
used in this experiment. Determinations were made of the content
of Cl, Ca, Na, K, inorganic P, Fe and Mg in bovine blood by the
following methods when the animal’s lactations were almost normal.

a. Estimation of Cl

0.15 cc of blood was taken in EHRENMEYER flask of 50 ce (1.0 cc
in the case of milk or milk serum) added 2.0 cc each of N/100 AgNO,,
and HNO,; (50%), and boiled. Next the content was sufficiently
oxidised by pouring in 15-20 drops of saturated KMnO, and if
necessary added some powdered pure grape sugar. Added further
2-3 drops of saturated Fe(NH,) (S04)., and then titrated the con-
tent by using N/100 (NH,;) CNS solution from the burette.

‘The calculation was as follows.

Sy ceveenes cc of N/100 AgNO; 1.0 ce of this solution equals
to 0.585 mg of NaCl.

) SR ce of N/100 (NH,) CNS.

b, e.c..... cc of blood sample taken.

b: U Cl (NaCl) mg/dl in blood.

g = (s—r)in)585><100 mg/dl.

b. Estimation of inorganic P

1. Removal of protein in blood:— Put 5.0 cc of blood sample
into 25 cc measuring flask containing 13 cc of distilled water and
added 5 cc of trichloracetic acid (CCl;COOH) (20%) with shakmg,
filled up to 25 cc by pouring in water.

After 10 minutes filtered the precipitate by using the centrifuger,
named the filtrate “f”.

2. Poured 10 cc of “f” into 25 ce measuring flask and then added
1 ce of ammonium molybdate solution; mixture of 10 g (NH,).MoO,
and 200 cc N/1 H,SO, and added 2 ce of hydrochinon solution; mix-
ture of 4 g CH4(OH)., 2g Na,SO;, 200cc H.O and 2cec H.SO,
(15%), after standing 5 minutes added sodium sulphite and sodium
carbonate solution (fill up to 300 cc by adding H.O to the mixture
of 40 g of Na,CO;, 8 g of Na,SO;, and filtrate, keep in brown bottle),
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filled up to 25 cec by pouring in H,O and finally determined colouri-
metrically in the DuBoscq colorimeter by comparing with the
standard phosphorus solution.

The standard phosphorus solution: Dissolve 0.8772 g of KH,PO,
to 200 ce of H.O and then dilute 0.5 cc of this solution into 100 cc of
H.O, 1 cc of this solution is equal to 0.005 mg P.

3. Took 10 cc of the standard phosphorus solution into 25 ce
measuring flask and treated as in the case of the unknown sample.

The calculation was as follows.

dos evvnnnnn Height of the standard solution in the Dusoscq
' colorimeter (mm).

d, ........ Height of the unknown sample in the colorimeter.
€ vrranns Concentration of P in the unknown sample.

Cls soennven Conecentration of P in the standard solution.
¢=c%mglal

c. Estimation of Na K, Ca and Mg

Removal of protein:— Weighed the 50 cc measuring flask con-
taining about 25 cc of H,O and let the weight be taken as “a” and
poured about 8 cc of fresh blood into it, shook the contents some
seconds and then weighed, this total weight known as “b”. Then
b—a equals the weight of the blood.

Poured 1-2 drops of kaprylalcohol with shaking, mixed 15 cc
of trichloracetic acid (10%) in it, after standing 10 minutes filled
up to 50 cc by adding H,O, and then filtered the precipitate sufficiently
~ without loss by using the centrifuger for 10 minutes and assumed
the filtrate as 35 ce, placed it in the evaporating porcelain dish and
evaporated, dried the contents on the water bath. Then took it into
a 10 cc measuring flask by agency of N/10 HCl. This light yellow
solution to be known as “Bf” will be used for the determination of
each element.

a. Estimation of Na

Poured 4 cc of “Bf” into a small type evaporating porcelain dish,
evaporated half of the content on the water bath and added 1 drop
of phenol-red, colour will be changed yellow; next made it alkaline
by adding some drops of KOH (10%) solution: the colour changed
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to red, then mixed 10 ce of K,H.Sb,0; solution, and 3 cc of pure
alcohol, after allowing to stand about 30 minutes covered it with
a watch glass, the precipitate was removed completely into weighed
filter which was washed 3 times with 30% alcohol and dried at 100°C
for 30 minutes, cooled and weighed; the increase in the weight of
filter was called “Nd”.

The calculation was as follows.

Nd
11.08
But the weight of blood corresponding to 4 cc of Bf is
(b—a)x35x4
50x10
Therefore Na content in 100 g of blood is x.
< = Nd(100 x 50 x 10)
11.08(b—a)x 35 x4

= Na mg in 4ce of “Bf”’

mg/100 g.

f. Estimation of K

Poured 0.5cc of “Bf” into the settling tube and then mixed
each 0.5 cc of H,O and the sodium nitrite solution (dilute 50 g of
NaNO, into 100 cc of H;0), after standing 5 minutes filled up to 4 ce
with H,0 and then mixed 2cc of the treated solution which was
obtained in the following manner (dissolve 3 g of Co(NO;).6H.O
in 250 c¢c of Ho.O and mix 6.3 cc of glacial acetic acid, and then put
it into the air passing bottle which contains sodium nitrite solution
(mixture of 60 g of NaNO, and 90 cc of H.O) ; next removed NO,
gas by continuing to the water pump wholly, kept in the ice room.
Separated the filtrate by using the centrifuger for 30 minutes and
then removed the filtrate wholly, washed the precipitate with 5ce
of water 3 times, added N/50 KMnO, and 1 cc of 4N/1 H.SOQ, stirred
well with glass rod and dissolved the material on the water bath; the
resultant solution must be quite clear light pink colour. Caused the
colour to fade by mixing 2cc of N/100 Na.C.0,, then titrated it
with N/50 KMnO, solution from the burrete.

The calculation was as follows.

Vieeoo.. ce of N/50 KMnO, added in the precipitate of K,Na
Co(NOy)s .-
Voueuunn cc of N/50 KMnO, required in the titration.
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Vgeouun. cc of N/100 Na,C.0, consumed for the fading of excess
KMnO, .

1cc of N/100 KMnO, corresponds to 0.071 mg K.

Therefore K content in “Bf” = x = (vy + v2) X 2 — v3 X 0.071,

K content in 100 g blood is equal to

xx10 50 (100) _
36 %35 (h_a) — Me/100g blood

y. Estimation of Ca

Poured 4 cc of “Bf” into the settling tube and mixed 1cc of
saturated ammonium oxalate solution and 2cc of sodium acetate
(25%) solution, let caleium oxalate settle well after standing at least
1 hour and then added 1 cc of H,O, stirred well and then separated
the precipitate in the centrifuger, took out the filtrate carefully, with-
out loss and measured. This was saved for use in the determination
of Mg content. Affer the precipitate of calcium oxalate was washed
well 4 times by admixing 10 cc of H.O and using the centrifuger, 5 cc
of N/1 H,SO, were added, stirred dissolved the mixture, heated to
80°C and titrated with N/100 KMnO; solution from the burette.

The calculation was as follows.

1 ce of N/100 KMnO; equal to 0.20 mg Ca.

Bf........ 4 ce.
) ¢ S, ce of N/100 KMnO, consumed for the titration
X ceennnes Ca content in Bf =nx0.2x4mg

10 _ 50 100

Ca content in 100 gvof blood = x x BF X35 ><-(mJ

4. Estimation of Mg

Transferred the whole amount of the filtrate of calcium oxalate
to the settling tube and added 1 cc of ammonium phosphate solution;
mixture of 5 g of (NH,).HPO,, 1.5 ce of NH,OH (10%) and 100 cc
of H,0, then 2 cc of NH,OH (25%) were added in it. After stand-
ing 5-6 hours separated the precipitate by using the centrifugal



330 KENTARO MITAMURA

machine, removed the filtrate, washed with the mixture of ammonia
and alcohol. Put the preparate in the electric oven to dry and then
dissolved the contents in 0.5 cc of N/10 HC, filled this up in the
measuring flask of 25 ce with H.0. Then, finally, determined the P
content in this precipitate by the BELL DoISY colorimetric method and
obtained the Mg content indirectly.

d. Estimation of Fe

Took 0.1 cc of blood accurately into the micro KJELDAHL flask
and then poured in 0.5 cc of concentrated H,SO,, heated on the
micro BUNSEN burner about 2 minutes, after the production of white
smoke, cooled, then added 0.5 cc of H,O, drop by drop and repeated
this treatment until the mixture become colourless; after that removed
the preparate wholly into a measuring flask of 25 cc by using 4--5 ce
of H,0, again and again, and then 0.4 cc of concentrated HCl, and
10 ce of KCNS (15 g/dl) ; next filled up to the measure by adding
H.0, and compared it with the standard Fe solution.

The standard Fe solution:— Took 1lce of Fe (NH,) (SO4)-
12H,0 solution (8.62 g/dl) in the 50 cc measuring flask and diluted
this to the measure with N/1 HCl. And further diluted 5 cc of this
solution to 50 cc by mixing N/1 HCl. One ce of this solution contains
0.02mg Fe...... 2 mg/dl.

Put 5 cc of this standard solution into the measuring flask of
25 ce and treated as in the case of unknown sample as described above.

The calculation was as follows,

Coevvnnn 0.4 mg/dl.

do...... Height of the standard Fe solution in the colori-
meter (mm).

d...... Height of the unknown sample in the colorimeter.

Covivnn. Content of Fe in the sample.

But 0.1cc of the sample was diluted to 25ce therefore
¢ X 250 = Fe mg/dl blood.

The author will next tabulate some accounts concerning the ex-
.perimental cows from which the blood samples were taken, practically
at the same time, keeping the cows in normal condition.
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TABLE 111
Particulars as to the cows

Breed of cow Cow No. Date of birth pa],)t?:fliit(‘.)if)n sarlx?glt: tgﬁen
144 24/VII 1927 24/1V 1931 13/X 1931
127 6/V 1925 21/IV 1931 13/X 1931
97 20/XI 1918 | 15/XI 1930 | 21X 1931
97 20/XI 1918 | 15/XI 1930 | 19/XI 1931
94 23/IV 1918 25/1X 1930 21/X 1931
Ayrshire 119 28/VI 1921 28/VIL 1930 27/X 1931
115 28/I1X 1921 10/VI 1931 271X 1931
111 29/[11 1922 | 2IIT 1931 9/XII 1931
114 20111 1924 | 15/XI 1981 | 1/XII 1931
142 211V 1927 | 19/I 1931 | 19/XI 1931
270 4IV 1926 | 20/X1I 1930 5/XI 1931
277 11V 1927 | 28/XII 1930 6/XI 1931
255 6/VIII 1921 15/X1 1930 13/XI 1931
Holstein 243 28/VI1 1922 10/1T 1931 2/X11 1931
254 9/VIII 1921 6/XI 1931 2/XI1 1931
239 23/VI 1922 | 24/X 1931 | 15/XII 1931
299 &I 1929 | 13/X 1931 | 15/XII 1931
217 3/VIIL 1927 | 23/IX 1931 | 13/XI 1931

Guernsey ©ooom 29/XII 1928 | 18/VII 1981 | 26/XI
214 23/VIIT 1926 14/IV 1931 26/X1 1931

2. EXPERIMENTAL RESULTS

Next are shown the experimental results concerning the in-
organic constituents in the blood and the alcohol susceptibility of
milk when the blood samples were taken. The author divided these
data into two parts for convenience.
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TABLE 112

Influence of inorganic salts in blood upon the alcohol
susceptibility of milk

Ale. in blood

Breed of | Cow | 910

cow No. | coag. | g Ca Na | K |inorg. P| Fe | Mg
B mg/dl | mg/100g |, » o | mgfl | o, "

Ayrshire | 97 | 66+ | 567.8 | 10.42 | 2456 | 64.00| 6.33 | 43.0 | 2.54
. 94 | 66+ | 554.5 9.13 | 2388 | 4850 | b6.81 | 443 | 295
Holstein | 270 | 66+ | 602.6 5.05 | 335.7 | 53.28| 9.90 | 58.7 | 2.35
. 217 | 66+ 628.8 |° 5.08 | 310.9| 5252 5.80 | 50.0 | 215
Ayrshire | 97 | 66+ 593.8 9.20 | 318.0| 6262 5.54 | 57.6 | 3.55
Holstein | 254 | 70+ 501.9 5.80 | 290.1 | 39.34 | 5.88 | 48.7 | 2.04
Ayrshire | 115 | T4+ 468.6 713 | 281.7 | 53.60| 7.14 | 41.8 | 241
» 142 | T4++ | 564.5 773 | 865 | 64.66| 5.00 | 587 | 275
Guernsey | 214 | 74+ 427.1| 8.38 | 32.8| 53.33| 4.35 | 87.5 | 1.66

Average 704+ | 545.8 7.55 308.3 | 54.65 5.75 47.8 | 2.49

Ayrshire | 144 | 78+ 56b.7 8.40 305.5 | 48.01 6.40 40.0 | 2.28

’» 110 | 78++ | 503.6 6.50 318.1 | 61.40 7.14 443 | 2.48
Guernsey | 227 | 784 480.2 5.90 338.9 | 52.05 5.00 46.0 | 1.55
Holstein 243 | 784 608.4 5.61 305.2 | 45.57 5.56 62.56 | 2.36
Guernsey | 217 | 78+ 564.5 11.80 306.3 | 64.26 4.36 44.8 | 257
Ayrshire | 111 | 78+ 673.3 8.75 3038 | 43.35 4.76 41.7 | 2.59

v 114 | 8% 564.5 7.36 309.1 | 51.03 5.88 45.5 | 3.35
Holstein 239 | 78+ 526.5 6.16 292.1 | b1.22 5.88 51.7 | 1.95

’ 299 | 78+ 506.9 6.69 279.2 | 57.81 6.25 55.5 | 2.34
Ayrshire | 127 | 821 552.8 8.40 305.5 | 48.01 6.40 40.0 | 2.28
Holstein 255 | 82+ 579.2 11.53 336.1 | 60.38 5.88 46.7 | 2.39

Average 78+ 546.9 7.92 309.1 | 53.01 b.77 47.1 | 2.39

3. DISCUSSION

The above experimental results have been arranged into two
parts: in the first are gathered the blood samples of cows whose milk
were coagulated with 66-74% alcohol, and in the other one those
whose milk were coagulated with 78-829% alcohol. The author will
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discuss here whether or not these inorganic constituents in blood exert
any influence upon the alcohol susceptibility of milk. -

There were 9 cows whose milk was coagulated with 66-74%
alcohol, on an average 70%, to a degree of +-+. The average in-
organic constituents in the blood of these cows were as follows:
545.8 mg/dl of Cl, 7.55 mg/100g of Ca, 308.3 mg/100g of Na,
54.65 mg/100 g of K, 5.75 mg/dl of inorg. P, 47.8 mg/dl of Fe and
2.49 mg/dl of Mg. On the other hand the average values obtained
from 11 cows whose milk was coagulated with 78-82%, average
78%, alcohol to a degree of +, were as follows: 546.9 mg/dl of Cl.
7.92mg/100 g of Ca, 809.1 mg/100g of Na, 53.01 mg/100 g of K,
5.77 mg/dl of inorg. P, 47.1 mg/dl of Fe and 2.39 mg/dl of Mg.

One can recognize that the corresponding inorganic constituents
in both groups were almost the same. Therefore it may be con-
cluded that the inorganic constituents in the blood of the healthy cow
has not any relation to the coagulation of the milk with alcohol.

XIV. Influence of Inorganic Matters in Whole and
Dialyzed Milk Serum upon the Alcohol
Susceptibility of Milk

GRIMMER (20) proposed that the milk consists for the most part
of water as medium, fat as micron, casein as submicron, albumin as
amicron, lactose as molecule and inorganic matters as ultra-micron,
amicron, molecule or ion itself.

The present writer has already ascertained that there is a close
relation between the inorganic constituents and the aleohol coagula-
tion of milk. Furthermore the author has determined, as reported
in this chapter, the contents of Ca, inorganic P, Mg and Cl in milk
microquantitatively, and the accounts of these matters the soluble
form which is dialyzible through the collodion membrane. Thus there
arise an interesting problem whether these water soluble inorganic
matters especially Ca, P, Mg and Cl in milk have any important
meaning in respect to the alecohol coagulation of milk.

RonNA and MIcHAELIS (66) found by experiment that 40-50%
of Ca in milk is soluble in form. According to the study of GYORGY
(22) there is 40-50% of inorganic P in milk soluble by the ultra-
filtration. Moreover SOLDNER (79) determined that the most part:
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of K, Na and Cl in milk are soluble. SOLDNER and DAcLAUX (80)
reported that the water soluble Mg in milk is about 65% and also
WINKLER (97) found that 50% of Ca and 40% of inorganic P are
each in soluble form in the normal milk.

1. EXPERIMENTAL METHODS

The author applied Supo’s methods (88) which are very con-
venient and accurate for the micro-quantitative determination of the
various elements of inorganic matters in blood and urine in the
determination of these materials in milk.

Took 5 ce of milk in the 50 cc measuring flask containing 10 cc
of H,0, added 5 cc of trichloracetic acid to produce the precipitate
of casein and filled up to the measure with H.O, filtered after stand-
ing 5 minutes; the filtrate was later used for the determination of
the inorganic elements except Cl content.

On the other hand the author obtained the milk serum by the
following method. Prepared some collodion membran having 3
centimeter diameter and holding 100 cc of the content, poured 10 cc
of whole milk in it and tied the upper part with a gum string to
prevent the inroad of water and then hung carefully in a beaker
of 300 cc containing about 200 cc of H,O. Changed the content in
beaker 5 times every day during 5 days and gathered all the water
solution containing the soluble matters which had dialyzed through
the collodion membrane. Then evaporated and concentrated in the
electric oven keeping at 80°C, after that remove the preparate to a
25 cc measuring flask, filled up to the measure with H,O keeping at
15°C.

The method of analysis will be described in the following.

a. Estimation of inorganic P

Took 2 cc of sample into a 25 cc measuring flask and at the same
time took 2 cc of standard phosphorus solution containing 0.1 mg P
into another measuring flask of 25 ce, and then added 5 cec of H,O,
1 cc of ammonium molybdate solution, and 1 cc of hydrochinon solu-
tion; after standing 5 minutes poured in 2cc of sodium sulphite
sodium carbonate solution then filled up to 25 cc with H,O; compared
both in the DuBoscq colorimeter after 10 minutes.
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The calculation follows.

do. o nn. Height of standard phosphorus solution in colori-
meter (mm).

d...... Height of unknown sample solution (mm).

Covvvnnn Concentration of the standard solution 5 mg/dl.

Covvnnn Concentration of unknown sample

c= Co%mg/dl.

But as milk was diluted 10 times and also the milk serum was
diluted in 2.5 times multiply by the value of ¢ 10 or 2.5 respectively.

b. Estimation of Ca

Took 2cc of sample into the settling tube, admixed 1cc of
saturated ammonium oxalate solution, stirred well and after stand-
ing at least 2 hours separated the precipitate of CaC.0, by adding b cc
of H,O to it. The filtrate had to be kept without loss for the determi-
nation of Mg. After removing the filtrate 10 cc of H.O were added
into the tube to wash the precipitate which treatment was repeated
3 times. Then mixed 5 cc of N/1 H>SO,, to the precipitate of CaC.0,,
stirred well and warmed at 80°C, titrated with N/100 KMnO, from
the burette.

The calculation was as follows.

1 cec of N/100 KMnO, is equal to 0.20 mg of Ca.

h...... ce of sample taken.

n...... ce of N/100 KMnO, required for titration.
X..onn. Ca mg/d]l of sample.

X=nXx 02 _131_0 mg/dl.

But as the sample was diluted 10 times and also the milk serum
2.5 times so must each of the values must be multiplied by 10 or 2.5
respectively.

c. Estimation of Mg

Took the filtrate which was obtained from the separation of
CaC,0, into the settling tube containing 1 ce¢ of ammonium-phosphate
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solution (10%) and mixed 2 cc of NH,OH (25%), stirred well, after
standing 20 hours got the precipitate of MgNH,PO.6H.0, after tak-
ing out the filtrate washed the content with 10% of NH,OH two times
and then washed further with ammonium alcohol mixture, then dried
up in the electric oven, then dissolved it by pouring in 1lec of
N/10 HCI, and filled up to the 25 c¢c mark of the measuring flask with
H,O.

Took 10 cc of this solution into a 25 cc measuring flask and
on the other hand took 10 cc of standard magnesium solution (0.1 mg.
Mg) in another flask. Then mixed 1cc of ammonium molybdate
solution and 1 ce of hydrochinon solution, after standing 5-8 minutes
added a further 1 ce of sodium sulphite and sodium carbonate solu-
tion, filled up to the measure with H,O, and then determined the Mg
content by comparing the two flasks in the DUB0OSCQ colorimeter,

The calculation was as follows.

Coevnnn Concentration of Mg in the standard magnesium

solution 0.4 mg/dl. _
do. ..., Height of standard solution in the colorimeter (mm).
d...... Height of the unknown sample in the colorimeter
(mm).
Covennn Concentration of Mg in the unknown sample mg/dl.
c= Co—%—o .

The volume of the original sample was 2 cc but the samples used
in this determination were taken in 1/2.5 parts of the original and
further diluted 25 ce. Therefore the values obtained by the above

formula must be multiplied by 31.25, that is ¢ = 0.4—%°—>< 31.25.

Further as the original milk sample was diluted 10 times, and
milk serum 2.5 times, so again the values must be multiplied by
10 or 2.5 respectively.

Some details regarding the experimental cows appear in the
following.
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TABLE 113
Particulars as to the cows
Breed of cow | Cow No. | Date of birth ngizﬁi&fn san]?glt: tg{(en
250 2/V 1923 27/V 1931 25/1V 1932
275 19/1 1927 13/V 1931 25/1V 1932
294 25)IX 1927 /v 1931 25/1V 1932
309 7/X1I 1929 19/1 1932 25/1V 1932
260 18/VI 1924 | 29/VI 1931 | 19/V 1932
212 20/VII 1925 9/XI1 1931 19/V 1932
298 1YI1 1929 24/IX 1931 19/V 1932
301 22/IV 1929 | 20/VII 1931 | 19/V 1932
243 28/VII 1922 | 11/V 1932 | 10/VI 1932
261 11/VIi 1924 20/V 1932 10/V1 1932
280 20/VII 1927 12/V 1932 10/VI 1932
283 |- 2/VIII 1927 9/1 1932 | 10/VI 1932
237 12/1V 1922 12/IV 1932 2/VII 1932
279 13/VI 1927 28/V 1932 2/VI1 1932
309 7/X11 1929 19/1 1932 2/VII 1932
Holstein 312 10/IV 1930 | 26/V 1932 2/VII 1932
239 26/V1 1922 24/X 1931 19/VII 1932
252 6/VI1 1925 18/1 1932 19/VII 1932
272 20/VII 1925 9/XI1 1931 19/VII 1932
284 23/IX 1827 | 13/1 1932 | 19/VII 1932
280 20/VII 1927 12/V 1932 3/VIII 1932
283 2/VIIT 1927 9/1 1932 3/VII1 1932
301 22/IV 1929 20/VII 1932 3/VIII 1932
309 7/X11 1929 19/1 1932 3/VIIT 1932
277 1/v 1927 10/11 1932 2/1X 1932
279 13/1V 1927 28/V 1932 2/IX 1932
293 10/IX 1928 3/VI 1932 2/IX 1932
230 3/vIl 1921 22/11 1932 16/IX 1932
239 26/V1 1922 | 24/X 1931 | 16/IX 1932
304 24/VIII 1929 19/VIIT 1932 16/IX 1932
308 2/X11 1929 24/1 1932 16/IX 1932

2. EXPERIMENTAL RESULTS

The author will show the experimental results in ‘the following
table.
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TABLE 114

Influence of inorganic matters upon the alcohol
susceptibility of milk (mg/dl)

& Ale. % and in whole milk in milk serum
B .
2a < | Cow No. degrgﬁe{ of
=g milx Inorg. Inorg.
/= E coagulation| Cl P Ca | Mg | Cl P Ca | Mg
12 383 66-- 173.16 | 47.61 | 161.00|18.45 | 162.69 | 38.46 | 87.50 | 14.77
3 294 704 172,568 | 56.18 |134.00|18.22|170.13 | 48.58 | 71.60 | 13.02
9 243 704+ 172.58 | 55.56 |145.00 18.24 | 152.85| 41.66 | 72.00 | 14.44
i
Average 70+ 172.568 | 55.87 |139.50 | 18.23 161.49] 45.32 1 71.80 | 13.73
|
2 275 744 167.89 | 57.14 | 1256.00 | 17.86 | 160,88 51.78 | 67.00 | 12.50
8 301 T4+ -+ 179.99 | 51.26 {138.00 | 17.05 | 176.12 | 39.47 1 67.25|11.19
22 783 T4+ + 190.82{ 55.56 | 125.00 | 19.25 | 180.75 | 51.50 ‘ 70.00 | 14.25
25 277 T4+ 187.90 | 52.63 |124.00 | 18.52 190.98] 50.00 80.50 !12.20
Average T44- 181.65| 54.15 | 128.00 | 18.05 177.18' 48.19 !:71.19 12.54
! i
Average| (66-47)+ |177.58 | 53.71 [136.00 |18.16 |173.49 | 45.98 |73.69 13.20
6 272 84+ 172,26 | 54.07 | 107.00 [ 14.71 | 163.82 | 51.72 | 50.50 | 11.19
7 298 68+ 170.24 | 60.00 | 108.00 | 14.8811567.95| 58.18 | 62.50 [ 10.93
10 261 78+ 145.08 | 57.14 | 105.00 | 12,02 | 141.15| 50.00 | 46.50 | 11.81
11 280 784 149.18 | 62.50 | 107.00 | 14.63 | 140.04 1 55.45 | 45.50 | 13.26
14 279 78+ 168.48 | 52.63 | 118.00 | 16.45)170.15 | 40.30 | 59.00{12.20
18 252 784 177.32| 52.56 | 125.00 | 15.69 | 170.59 | 44.89 | 68.00 | 12.85
19 272 784+ 179.68 | £2.63 |126.00 | 15.89 | 172.22| 43.98 | 68.00 | 12.85
31 308 784 170.82} 62.50 | 113.00 | 14.88 | 155.03 | 45.46 | 62.00 | 12.83
Average 84 166.63 | 56.76 | 113.63 | 14,89 | 158.86 | 48.756 } 57.75 | 12.24
5 260 824+ 173.16 | 51.72 {1056.00 | 15.00 | 170.65 | 43.57 | 49.85 | 10.68
13 237 824+ 156.20 | 54.05 | 103.00 | 14.53 | 151.35 | 43.33 | 47.50 | 11.10
16 312 82+ 153.86 | 57.14 {104.00 | 14.88 {151.35{ 44.48 |{50.50(11.10
17 239 824+ 165.50 | 57.62 | 122.00 | 15.30 [ 163.20 | 41.66 |62.00| 9.65
20 284 82+ 178.85 | 54.05 | 120.00 | 15.30 | 170.59 | 50.0) | 65.00 | 11.00
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TABLE 114 (Continued)

i:‘l" . Ale. % and in whole milk in milk serum
82| Cow No, | degree of

= E coagulation| Cl In(igg. Ca | Mg | Cl In%rg. Ca | Mg
26 279 824+ 164.39} 59 22 | 115.00 | 17.61 | 160.88 | 55.56 | 75.00 { 11.36
21 293 82+ 165.56 | 62.50 | 120.00 | 17.22 } 160.88 | 52.63 | 77.50 | 10.64
28 230 82+ 169.07 | 64.52 |119.00 | 15.43 | 162.10 | 55.56 | 80.00 | 10.41
29 239 821 171.41 | 52.63 [128.00}13.50 | 163.80 | 45.46 | 67.00 | 11.63
30 304 82+ + 170.24| 52.63 126.00 | 14.60 | 159.71 | 50.00 | 85.00 | 10.86

Average 82+ + 166.32 | 57.60 |116.20 | 15.34 | 160.45 | 48.23 |61.94 | 10.84

Average' (78-82)4 |166.46| 57.22 |115.06|15.13 | 159.75 | 48.46 | 60.08 | 11.30

4 309 86 1 137.00( 66.67 119.00“ 14.76 | 138.03 | 58.50 | 57.50 | 10.96
21 280 86++ 163.80 | 71.43 | 110.00 |17.64 | 140.40 | 62.50 | 62.50 | 13.48
23 301 86+ 167.90 | 68.18 | 106.00;13.42 |159.65 | 56.81 | 63.50 ! 12,77

Average 86+ 156.23 | 68.76 | 111.67115.27 | 146.03 | 59.27 | 57.83 ; 12.40
|
21 309 90-- 14216 | 75.00 | 93.0015.25 131.70 ) 57.95 | 50.00 | 12.12

1 250 94+ 150.93 | 62.50 | 1(8.00 | 15.58 | 145.97 | 57.69 | 56.50 | 12.02

15 309 94+ 136.31| 66.61 | 96.00|13.03 {122.10| 55.45 |50.50 | 11.85

Average| 944+ 143.67 | 64.56 | 102.00 | 14.31 | 134.04 | 56.57 |53.50 | 11.69

Average| (86-94)-+ |149.68| 68.40 |105.33 |14.95|139.64 | 58.15 | 50.83 | 12.12

3. DISCUSSION

There were 31 samples of milk coagulated with 66 to 94% alcohol
to a degree of + in this experiment. These samples may be arranged
in 8 groups which were coagulated with similar concentrations of
alcohol: viz., 66, 70, 74, 78, 82, 86, 90 and 94% alcohol.

Again these groups will be classified into 3 groups: viz., 66—
74, 7882, 86-94% alcohol coagulation. Then a consideration may
be made on the content of Ca, P, Mg and Cl in the whole milk or milk
serum as to their relation to the alcohol coagulation of milk.

The average experimental results concerning the inorganic mat-
ters in 31 milk samples were as follows.
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TABLE 115

Influence of soluble inorganic matters upon the alcohol
coagulation of milk (mg/dl)

Number | Alc. % in whole milk in milk serum
of coag.
samples milk Cl P ‘ Ca l Mg Cl | P Ca Mg
1 66 173.16 | 47.61 | 161.00 | 18.45 | 162.69 | 38.46 | 87.50 | 14.77
2 704 172.58 | 55.86 | 139.50 | 18.23 | 161.49 | 45.32 | 71.80 | 13.73
4 T4+ 181.65 | 54.15 | 128.00 | 18.03 | 177.18 | 48.19 | 71.19 | 12.b4
8 8+ 166.63 | 56.76 | 113.63 | 14.86 | 158.85 | 48.756 | 57.76 | 12.24
10 824+ | 166.32 | 57.60 | 116,20 ; 15.34 | 160.45 | 48.23 | 61.94 | 10.84
3 86-- 156.23 | 68.76 | 111.67 | 15.27 | 146.03 | 59.27 | 57.83 | 12.40
1 90+ 142,16 | 75.00 | 93.00 | 15.25 | 131.70 | 57.95 | 50.00 | 12.12
94+ | 148.62 | 65.56 { 102,00 { 14.31 | 134.04 | 56.57 | 53.50 | 11.69
7 (66-74)-+ | 177.85 | 53.71 | 136.00 | 18.16 | 173.49 | 45.98 | 73.6% | 13.20
18 (78-82)+ | 166.46 | 57.22 | 115.06 | 15.13 | 159.75 | 48.46 | 60.08 | 11.80
6 (86-94)+ | 149.68 | 68.40 | 105.33 | 14.95 | 139.64 | 58.15 | 50.83 | 12.12

By observing the above table it may be clearly recognized that
the milk which was coagulated with a low percent alcohol contains
a larger amount of Cl, Ca and Mg but a less amount of P and that
the same phenomena also occur in the milk serum of the correspond-
ing milk samples.

In other words, these inorganic salts especially Ca, P and Mg
in milk which exist in the colloidal form or in combination of casein
are always constant no matter whether the alcohol susceptibility is
strong or not, and only water soluble inorganic salts mainly Ca, P
and Mg take part in the coagulation of milk with aleohol.

The author wants to emphasise these facts more on the basis of
the experimental results which have been obtained, by placing all
these samples into 3 large groups, those coagulated by 66-74, 78-82,
and 86-94% alcohol respectively.

The average P and Ca contents in the whole milk samples which
were coagulated by 66-74% alcohol are each 53.71 mg/dl and 136.00
mg/d]l; these contents in the samples which were coagulated by the
more strong alcohol such as 78-82% are each 57.22 mg/dl and 115.06
mg/dl.

The inorganic matters in milk which was coagulated by the
highest alcohol percent such as 86-94 especially P increased to 68.4
mg/dl but Ca decreased, on the contrary, to 105.33 mg/dl. The same
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tendency may be noted in milk serum as in the whole milk. Namely
average P content in the milk serum which was obtained from the
dialysis of milk whose alcohol susceptibility was by 66-74% alcohol
was 45.98 mg/dl. In serum of milk coagulated with 78-82% alcohol
the values was 48.46 mg/dl, and further it increased to 58.15 mg/dl
on an average in the serum of milk coagulated with 86-94% alcohol.

On the contrary the more the increase in Ca content in the milk
serum the more the increase in the alcohol susceptibility of milk;
Ca content in milk serum which was obtained from the dialysis of
milk whose alcohol susceptibility was with 86-94% alcohol was 50.83
mg/dl and next 60.08 mg/dl in the case of 78-82% aleohol and 73.69
mg/dl in the case of 66-74% alcohol.

XV. Influence of Di-potassium Phosphate upon
the Alcohol Susceptibility of milk

It was made clear in the preceding chapter that the alcohol
susceptibility of milk mainly depends on the water soluble inorganic
matters especially the balance of calecium and phosphorus, i.e., the
more the calecium content in milk, the greater the alcohol susceptibility
of milk, but the more the phosphorus content the less is the alcohol
susceptibility. This property of milk may therefore be adjusted by
balancing these two elements either by lessening calcium from or by
adding phosphorus to milk. It is practically impossible to draw out
the calcium from milk, but it is possible to add some phosphorus to it.

Concerning the heat stability and salt balance HUNZIKER (33)
stated that the addition of sodium citrate or di-sodium phosphate did
remedy the heat coagulation difficulties. In general the addition of
from 4 to 10 ounces of crystalline di-sodium phosphate per 1,000
pounds of evaporated milk changed an unsafe sterilizing process to
one that is satisfactory, and the remedy, the use of di-sodium phos-
phate to prevent troublesome heat coagulation, is already in extensive
use in the industry.

The present author has ascertained already about the alcohol
susceptibility of milk from the stand point of salt balance especially
of the souble forms of calcium and phosphorus. Therefore the author
experimented further as detailed in this chapter to see whether the
alcohol susceptibility can be adjusted by adding a certain amount of
phosphorus calculated from the results of analysis.
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1. EXPERIMENTAL METHODS

The summary of experimental results given in Table 115 in the
preceding chapter may be reproduced in the following.

- TABLE 116

Average content of certain inorganic matters in milk (mg/dl)

Class Ale. % coag. in whole milk

milk cl P Ca Mg
Ist (66-7T4)+ 177.85 53.71 136.00 18.16
2nd (78-82)+ 166.46 57.22 115.06 15.13
3rd (86-94)+ 149.68 68.40 105.33 14.95

The calcium content in milk of 1st and 3rd classes was adjusted
to that in milk of 2nd class to equalize the amounts of calcium in all
classes, and the adjustment was also made on other elements to keep
the same ratio with the original calcium as follows:

TABLE 117

Average content of certain inorganic matters in milk,
converted values (mg/dl)

Alé. % coag. in whole milk
Class milk -
! Cl P Ca Mg
1st (66-74)+ 150.47 45.44 115.06 15.36
2nd (78-82)+ 166.46 57.22 115.06 15.13
3rd (86-94)+ 163.51 74.72 115.06 16.33

By observing the above table it may be recognized that the higher
the alcohol susceptibility of milk the less the phosphorus content in
it despite the fact that the content of calcium, chlorine and magnesium
are in almost constant relation. :

Therefore the balance between the caleium and phosphorus in
milk is the most important problem to solve the question of the alcohol
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susceptibility of milk. Then the question arises how large an amount
of phosphorus must be added to the milk coagulated by 66-74%
alcohol in order to bring it up to the class of milk which is sensitive
to 78-82% alcohol. With this in mind the ratio of P and Ca in this
milk may be adjusted to the ratio of these elements in milk of the -
2nd class as follows.

57.22:115.06 = x:136.00
X = 67.63 (mg/dl)

The alcohol susceptibility of thus adjusted milk may be the same as
that of the milk of the 2nd class. As the milk contains 53.71 mg in
100 cc, theoretically the amount of phosphorus to be added would be
the difference of these: 67.63-53.71 = 13.92(mg/dl). In other words
it will be necessary to add 13.92 mg of phosphorus to 100 cc of this
milk which was originally coagulated with 70% aleohol in order
. to adjust its alcohol susceptibility to that coagulated with 80% alcohol.

The author selected di-potassium phosphate as the source of
phosphorus in order to control the balance of phosphorus content in
this milk. The molecular weight of K-HPO, is 174.25 g and the
amount of phosphorus in a molecular is 31.04 g. i

100 cc of M/2 K,HPO, solution contain 8.7125 g with while
1.552 g. P. Therefore 1 cec of this solution contains 15.52 mg of P
or 0.896 cc of this solution will contain 13.92 mg of P.

In order to adjust the milk which was coagulated with 70%
alcohol to that of 80%, will be necessary to add 0.896 cc of M/2
K-HPO, to 100 cc or 0.18 cc of the solution to 20 cc of this milk.

To see if it works out in practical application the following ex-
periment was carried out.

Milk H,0 M/2 K,HPO,
20.0 ce . 0.6 ce 0.0 cc
’s 0.5 ,, 0.1 ,,
', 04, 0.2 ,,
» 0.3 ,, 0.3 ,,
s 0.2 ,, 0.4 ,,
. 0.1,, 05 ,,
’ 0.0 ,, 0.6 ,,
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As usual 2 cc of the mixture of these solutions are taken for the

determination of its alcohol susceptibility.

2. EXPERIMENTAL RESULTS

The author has obtained the following experimental results.

TABLE 118

Influence of K.HPO,4 upon the alcohol susceptibility of milk

Example 1.
Ale. % and dfgree of milk
Milk M/2 XK, HPO H,0 coagulation .
cc c?: ! cc Acidity
Experimented Converted
20.0 0.0 0.6 82+ 83+ 0.151
v 0.1 0.5 86+ 87+ 0.167
. 0.2 0.4 90+ 90-+ 0.189
” 0.3 0.3 90+ 91+ 0.201
» 0.4 0.2 94+ 93+ 0.210
" 0.5 0.1 94+ 954- 0.219
” 0.6 0.0 98+ 99+ 0.229
Example 2.
Ale. % and d{agree of milk
Milk M/2 K.HPO H,0 coagulation e
ce ce 4 c2c Acidity
Experimented Converted
20.0 0.0 0.6 78+ 79+ 0.167
’ 0.1 0.5 824 82+ 0.176
" 0.2 0.4 86+ 87+ 0.194
' 0.3 0.3 90 + 91+ 0.211
» 0.4 0.2 94+ 94+ 0.222
’ 0.5 0.1 94+ 95+ 0.229
s 0.6 0.0 98+ 99+ 0.238
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Example 3.
Ale. % and degree of milk
Milk M/2 K,HPO H,0 coagulation < s
ce cc : c%: Acidity
Experimented Converted
20.0 0.0 0.6 78+ 8+ 0.167
’e 0.1 0.5 82+ 83+ 0.176
’» 0.2 0.4 86+ + 854 0.185
» 0.3 0.3 90+ + 89 0.202
' 0.4 0.2 94+ + 93+ 0.211
9 0.5 0.1 98+ - 97+ 0.229
. 0.6 0.0 984 994 0.239
Example 4.
Alc. % and degree of milk
Milk M/2 K.,HPO H.0 coagulation ‘s
cc ce ! czc Acidity
Experimented Converted
20.0 0.0 0.6 78+ 79+ 0.158
»e 0.1 0.5 82+ 83+ 0.176
v 0.2 0.4 90+ 89+ 0.196
v 0.3 0.3 90 + 91+ 0.211
’ 0.4 0.2 94+ 9+ 0 222
v 0.5 0.1 94+ 95+ 0.229
’ 0.6 0.0 98+ 99+ 0.238
Example 5.
Alc. % and de]gree of milk
Milk M/2 K.;HPO H,0 coagulation . q
ce e ce Acidity
Experimented Converted
20.0 0.0 0.6 82++ 81+ 0.168
v 0.1 0.5 82+ 83+ 0.176
. 0.2 0.4 904+ 89+ 0.186
. 0.3 0.3 90+ 91+ 0.202
. 0.4 0.2 94+ 94+ 0.211
' 0.6 0.1 984+ 97+ 0.22)

. 0.6 0.0 984 99+ 0.238
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3. DIscUssioN

The author will show the average experimental results in the
following.

TABLE 119

Influence of K;HPO, upon the alcohol sensibility of milk (average)

0,

Mile | M2 KHPO, mo | il tagmstion” | Acidity
ce ce ' ce Converted

20.0 0.0 0.6 80+ 0.160
s 0.1 0.5 844 0.174
. 0.2 0.4 88+ 0.189
. 0.3 0.3 91+ 0.206
. 0.4 0.2 94+ 0.216
9 0.5 0.1 96+ 0.227
v 0.6 0.0 99+ 0.236

As has already been explained above, the alcohol susceptibility of
milk was determined of the mixture of 20 cc of milk, 0.0-0.6 cc of
M/2 K.HPO, and 0.6-0.0 cc of H,O. By observing above table it
will be recognized that the greater the increase in the amount of
M/2 K,HPO, in milk the more the decrease in the alcohol suscep-
tibility, but the greater the acidity of the mixture. That is to say
that the acidity of the milk mixture containing only 0.6 cc of H,O
in 20 cc of milk was 0.160%. When 0.1cc of M/2 K;HPO, and
0.5 cc HoO were added into 20 cc of milk the acidity was increased
to 0.174% and it was further increased to 0.236% in the milk to
which 0.6 cc of M/2 K;HPO, was added. On the other hand the
alcohol susceptibility of these milk mixtures decreased from 80%
alcohol to 84% and finally to 99% as the concentration of M/2
K-HPO, in the milk became greater.

Thus in this experiment the author has proved that the alcohol
susceptibility of milk can be controlled by the addition of a definite
amount of M/2 K.HPO, as the source of phosphorus, and also that
this finding just coincides with the experimental results obtained in
the preceding chapter.
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However, there is still some room for further consideration con-
cerning the added amount of K.HPO, and the consequent acidity of
milk. SomMER and HART (83) have already shown by experiment
that there is some relation between the heat stability and the acidity
of milk. BENTON and ALBERY (8) reported that the heat stability
of milk does not necessarily exert influence upon the alcohol stability,
and that it is impossible to increase the heat stability of milk even
by the addition of citrate salts or phosphate salts as buffer materials
unless the salt balance does not hold well.

They suggested that the most suitable concentration of pH value
in milk is 6.58-6.65.

Therefore the author may propose in this connection that the
addition of 0.1-0.2 cc of M/2 K,HPO, in 20 cc of milk which was
coagulated by 70% alecohol has the most suitable effect upon the salt
balance and also the acidity of milk.

It has been customary until the present di-sodium phosphate or
sodium citrate was added to milk simply as a buffer material in
manufacture of evaporated milk, but the author has determined the
suitable amount of di-potassium phosphate to added to milk not only
on the basis of the experiment but also on the theoretical basis.

XVL Relation between the Iso-electric Point of Milk
Casein and the Alcohol Susceptibility of Milk

There have not been very many experiments reported concern-
ing the iso-electric point of milk casein up to the present. NAKA-
YAMA (57), YAsUr (99) or DEMUTH (10) obtained results on the
human or cow milk, but recently SATo0 and MuraTta (70, 71) as-
certained the iso-electric point not only of cow milk casein but also
that of various animal milk and of dairy products. They pointed
. out that the iso-electric point of milk casein lies between 3.8 and 4.0.

MICHAELS (54) reported that the optimum coagulating point of
the mixture of casein and buffer solution coincides well with the iso-
electric point of its casein; therefore the author planned the experi-
ment as described in this chapter to ascertain if there is any relation
between the iso-electric point of milk casein and the alcohol suscep-
tibility of milk.
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1. EXPERIMENTAL METHODS

Determinations were made of the isc-electric point of milk
caseins whose alcohol susceptibility is different by SATO and MURATA’S
method (70) as follows: Take milk sample into a collodion sack and
dialyze for 7 days in cold running water if necessary with ice, then
dialyze again in cold distilled water for one day, take away the float-
ing fat on the surface carefully, then mix the half volume of this
dialyzed milk into a definite amount of WALPOLE’s buffer solution.
After standing for 6 hours the author determined the iso-electric
point of these milk caseins.

WALPOLE’s buffer solution is as follows.

TABLE 120
WALPOLE’s buffer solution

2N/10 2N/10 2N/10 2N/10

CH,COOH CH,COONa pH CH,COOH CH,COONa pH
ce ce ce ce
19.5 05 3.4 14.7 5.3 4.2
19.0 1.0 3.5 13.6 6.4 4.3
18.5 15 3.6 12.6 7.4 4.4
18.0 2.0 3.7 114 8.6 4.5
17.6 2.4 3.8 10.2 9.8 4.6
16.9 3.1 3.9 9.1 10.9 4.7
16.4 3.6 4.0 8.0 12.0 4.8
15.5 4.5 41

2. EXPERIMENTAL RESULTS

The author obtained the following results.

3. DISCUSSION

By observing the above table it may be recognized that the iso-
electric point of milk casein is in each case almost constant no matter
whether the alcohol susceptibility of milk is weak or strong, and it
lies between 3.8 and 4.3. That is to say, there is not any relation
between the iso-electric point of milk casein and the alcohol coagula-
tion of milk.
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TABLE 121

Milk A;(r:{d% pH of the mixture

sample g;%nrgi

No. cﬁﬁ;h‘ 34| 85| 36| 37! 38 | 39 4.0 4.1 4.2 | 43 | 44| 45| 46| 47| 48
279 | 8% e Tl e e o o il oo o N I A B S S IR [
283 | 0% - = | % R T I o e o I o ol o SRS o o o I S B S
309 | 86+ - | - % e I T o ot B o o o o R o S A S S B
310 | 8&++ | — | — | & S I I o e e M o e o T A v B S A B I
219 | 8+ e I T I e o e o e B e e B e B e o B I B R
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It may be stated here that the soluble inorganic salts are almost
entirely drawn out from the milk by the dialysis through the collodion
membrane, and only the colloidal milk casein remains in the collodion
sack.

XVIIL. Influence of Freezing upon the Alcohol
Susceptibility of Milk

It is a well known fact that the physico-chemical properties of
milk are influenced by freezing: for example, the rising of fat
globules, the change of the colloidal condition of casein, or the case
of putrefaction after melting. MaA1 (45) reported that the acidity has
been increased by freezing, and FuLD and WHOLGEMUTH (19) proved
that the casein has become easily coagulable by the acid or rennet
enzyme. Moreover WINKLER (98) has cited BERGEN’s experiment
in his book that the reductase or catalase content had increased in
the frozen milk. However, the author could not find any report con-
cerning the influenced freezing on the alcohol susceptibility of milk.
For this reason the following experiment was carried out.-

1. EXPERIMENTAL METHODS

Five samples of normal Holstein milk whose alcohol susceptibili-
ties were different were taken separately into 200 cc glass bottles and
carried to the laboratory as soon as possible and each sample was
filled into two beakers of 50 cc. One from each sample was frozen
completely in a refrigerator at a temperature of —25°C. for one
and half hours, and then they were taken out for melting. The
other beakers were left in the laboratory keeping the temperature
at 5-10°C. Then the author performed a comparative experiment
with these samples keeping the temperature at 15-20°C testing the
alcohol susceptibility and acidity of milk.

2. EXPERIMENTAL RESULTS

The experimental results are shown in the following table.
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TABLE 122

Influence of freezing upon the alcohol susceptibility of milk

San:’p‘vle 1 },’ﬁﬁﬁﬁfgter Frozen milk | Control milk
Acidity % 0.170 0.180 0.170
1 Ale. % {Experimented 78+ 78+ 784
coag. milk {Converted 79+ 78+ 78+
Acidity % 0.190 0.205 0.190
2 Ale. % (Experimented 864+ -+ 824 864+
coag. milk {Converted 84+ 83+ 85+
Acidity % 0.185 0.190 0.185
3 Ale. % {Experimented 78+ ++ T4+4+ 78+ -+
coag. milk {Converted 764 73+ 774+
Acidity % 0.175 0.180 0.170
4 Ale. % {Experimented 82+ 82+ 824
coag. milk {Converted 83+ 834 83+
Acidity % 0.175 0.180 0.170
5 Ale. % {Experimented 9+ + 90 4 944+
coag. milk { Converted 983+ 91+ 93-}-
Acidity % 0.180 0.185 0.180
6 Ale. % {Experimented 70 4 704+ 704
coag. milk | Converted 714 69+ 71+
Acidity % 0.175 0.176 0.176
7 Ale. %  {Experimented 4+ 70+ T4+ +
coag. milk \Converted 744 704 73+
Acidity % 0.185 0.190 0.185
8 Ale. % {Experimented (BN 70+ + T4+
coag. milk | Converted T4+ 69+ 74+
Acidity % 0.190 0.195 0.190
9 Ale. % {Experimented 78+ 74+ - 78+
coag. milk | Converted 8+ 73+ 78+4-
Acidity % 0.18) 0.180 0.180
10 Ale. % {Experimented 78+ 784+ 78-
coag. milk \Converted 78+ 774+ 78+
Acidity % 0.181 0.186 0.180
Average )
Ale. % . Converted 79.0+ 76.6-+ 79.0-+

coag. mil
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3. DisCUsSsION

The alcohol susceptibility and the acidity of the frozen milk
have a tendency to increase a little in comparison with the control;
i.e., the frozen milk was coagulated by 76.6% alcohol but the control
milk was coagulated by 79% alcohol on an average 10 examples as
described above, and the acidity of the frozen milk tested 0.186%
against 0.180% of the control. This is perhaps due to the change
of casein properties making them easily coagulable by the alcohol.

XVIIL. Influence of Original Catalase Content in Milk
upon the Alcohol Susceptibility of Milk

There are many enzymes such as hydrolase, oxydase, catalase,
zymase, diastase, amylase, peroxydase, or solorase in milk. But
FLEISCHMANN (17) and GRIMMER (21) reported that the content of
the original enzymes with the exception of catalase in milk is not
very great. These enzymes are almost all produced after milking
by the development of bacteria. From the study of LENSEN (42)
one learns that the content of amylase in the fresh normal milk is
almost constant and it has a close relation to the pathological condi-
tion of the cow’s udder.

FLEISCHMANN (17) states in his book that the diastase will be
increased in the mastitis milk mainly appearing in the milk fat.

Now the catalase is in fresh milk in comparatively a large
amount and it has a close relation to the physiological condition of
the cow. It is the well known fact that this enzyme has a power to
decompose H,0. into H,O and O, and according to the studies of
ROEDER and WASSERMANN (64) and FLEISCHMANN (17) it exists in
colostrum, abnormal milk, and milk at the end stage of lactation more
than in normal milk. Recently the physiological meaning of this
enzyme has become clear; viz., it takes a part in the resolving the
peroxide materials in the living cell. TADOKORO (89) states in his
book that the catalase content in blood of malnourished animal is
increased about 22% in comparison with normal. Further he sug-
gested that the important function which separates oxygen from the
oxyhaemoglobin and causes it to nourish the living cell is due to the

catalase. This will explain the increase of this enzyme at the stage
of gestation.
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The author experimented on this subject for the reason that as
already found the stage of lactation, sickness, or oestrum has an in-
fluence not only upon the alcohol suseceptibility of milk but also upon
the catalase content.

1. EXPERIMENTAL METHODS

The author applied TSUCHIBASHI’S method (92) for the determin-
ing of the catalase content in milk as described hereafter.

Take 1cc each of HyO. (1%), the mixture of Na,HPO, and
KH.PO, (same volume of M/15 Na,HPO, and M/15 KH.PO,) (pH =
7.0), HSO, (20%) and milk sample in the EHRENMEYER flask of
50 cc, and make up to 4cc. On the other hand as control take 1ce
of the mixture of Na,HPO, and KH,PO, without milk and titrate it
parallel to the milk preparate with N/10 KMnQ, from the burette at
the room temperature. Thus the amount of catalase of milk is shown
by the difference of these two readings. Let the minimum amount of
N/10 KMnO, required for the titration of the tested milk be 100, and
obtain the comparative number in each example. Thus the author
tried to compare easily the vitality of the catalase in milk. The
chemical reaction in the titration is as follows:

2KMnO, + 5H:0, 4+ 4H,804 = 2KHSQ, + 8H.0 + 50

2. EXPERIMENTAL RESULTS

The experimental results concerning the influence of catalase upon
the alcohol susceptibility of milk are as follows.
TABLE 123

Influence of catalase content upon the alcohol susceptibility
of colostrum milk

Ale. %
Date of and
sample | EEee

Milk | Cow | Breed of Date of Date of next

N/10 KMnO,
ce.
Comparison of]
the catalase
vitality

No. | No. cow parturition | parturition taken coagu-
lation
1 332 | Holstein | 17/IIT 1934 — 19/I111934| 58+ 3.9 | 260
317 . 6/II1 1934 - 19/II1 1934 78+ 2.8 | 187
250 » 25/I11 1934 — 28/I1111934) 6244 2.5 | 167
4 275 » 25/I11 1934 - 28/1111934| 624-+| 2.8 | 187
0

&

Average 200
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TABLE 124
Influence of catalase content upon the alcohol susceptibility
of normal milk
Yt
Ale. % | & Z %
Milk | Cow | Breed of Date of Date of next| Dateof d: nﬁae § . .27"-‘?
" sample | 78| M4 1EET
No. | No. cow parturition | parturition taken coagu- 3 ;E;. g.;
lation | Z |3 s
1 322 | Holstein | 30/X 1933 —_ 19/111 1934 86+ 2.0 | 133
2 304 . 9/XII 1933 — 21111 1934 864 1.6 100
3 279 ’s 20/VII 1933 | 18/XII 1934 |22/I111934| 82+ 4| 2.1 140
4 287 ’” 30/V 1933 | 3/IX 1934 |22/II1 1934} 78+ 1.9 127
5 311 ' 22/X 1933 | 12/IX 1934 | 22/I11 1934| 82+ 4| 2.6 173
6 333 . 4/ 1934 — 22/111 1934 86+ 1.6 107
7 292 ’ 27/1 1934 — 22/I11 1934} 78+ 1.7 113
8 329 ’” 27/1 1934 — 23/I11 1934 86+ 1.8 120
9 230 »y 30/X1I 1933 -— 23/I111 1934| 74+ 1.7 113
10 330 'y 18/X1I 1933 — 23/111 1934| 86+ 2.0 133
11 312 ” 18/XII 1933 | 23/XII 1934 (23/III 1934 86+ 1.9 127
Average 1.9 | 127
TABLE 125
Influence of catalase content upon the alcohol susceptibility
of milk at the end stage of lactation
Yt
Ale. % & : @
Milk | Cow | Breed of | Date of | Date of next| Dateof d:mi S 83k
sample |o2N | MBS
No. | No. cow parturition | parturition taken | coagu-| S g: =
lation | Z 8‘5
1 238 |Guernsey| 19/IV 1933 | 9/X 1934 |19/II1 1934| 78+ 3.0 | 200
2 244 | Holstein | 29/IX 1933 — 21/I1T1 1934| 864 2.1 140
3 217 ” 24/V 1933 | 29/VI 1934 {21/IIT1 1934| 70+ 3.3 220
4 283 » 6/IV 1933 | 26/VIII 1934 |21/11I 1934| 784-+| 3.2 213
5 294 » 6/III 1933 | 16/X 1934 [21/II1 1934 82+ 2.2 147
6 | 316 " 3111 1933 | 12/IX 1934 |22/II1 1934| 86+ +| 2.3 | 153
Average 271 179
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3. DISCUSSION

By observing the above tables it is recognized that the content
of original catalase is largest in the colostrum, and also that the milk
at the end stage of lactation has a larger content than that of normal
milk. However, in the normal milk there is not any definite correla-
tion between the alcohol susceptibility and the catalase content of
milk: e.g., it may be seen that the catalase content of milk of cow
No. 230 whose alcohol susceptibility is strong is almost the same as
that of cow No. 333 whose alcohol susceptibility is weak; on the other
hand the catalase contents of the milk of cows No. 330 and 304 are
different in spite of the fact that the susceptibility to alcohol is almost
the same.

Summary and Conclusion

In this paper the results of experiments made on various lines
of the alcohol coagulation of normal milk secreted from healthy cows
have been reported from the standpoints of chemistry and feeding.

In the following paragraphs a summary of the findings will be
presented and in conclusion the writer proposes to state a few
opinions.

1. Generally speaking the alcohol susceptibility of normal fresh
milk is almost constant regardless of the breed of cow, although
there are cases where the milk was coagulated with the alcohol rang-
ing 66-94% by volume in the degree of +, the most milk samples
were coagulated with 75-82% alcohol. The average concentration of
alcohol which caused coagulation is 78.82 = 0.10% for 1, 195 samples
of Holstein milk, 81.17 = 0.10% for 927 Ayrshire milk samples, and
79.26 = 0.15% for 582 samples of Guernsey milk. The average alcohol
percentage which coagulated the same volume of milk is 79.72 =
0.07% for the whole number of these samples.

2. The alcohol susceptibility of the milk is specific to individuals,
and it is almost constant in the same individual throughout the
normal lactation period.

Determinations were made of the alcohol stability of Ayrshire
milk for 2 years and 3 months by using 15 heads of cows throughout
the lactation period.
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The coagulation of colostrum milk was very marked, but it
diminished gradually after 7-28 days, an average of 12.4 days for
27 samples.

In some cases even the normal milk secreted from the healthy
cow gave a positive reaction to the alcohol test. This phenomenon

is characteristic of certain individual animals.

There were 10 cases out of 25 samples of milk at the end stage
of lactation in which milk showed entirely negative reaction to the
alcohol test. Two cows always showed positive reaction to the test
throughout the lactation period from the beginning to the end, con-
tinuing for over two lactations. These cows are closely related to
each other in linage. It may be considered, therefore that this
property is inheritive. Eleven milk samples reacted positively to
the test, for 10 days at the shortest, 42 days at the longest, and 29.6
days on an average before drying of the milk.

Taking every thing in consideration, it may be generally re-
cognized that the alcohol susceptibility of the milk increases at the
advanced stage of lactation.

3. The hydrogen ion concentration of the milk has no direct
relation to the alcohol susceptibility of milk.

The alcohol susceptibility of whole milk is decreased by dialysis,
due to the dialyzing of the soluble salt in milk through the collodion
membrane.

The susceptibility of milk to aleohol is increased by addition of
the neutral salt containing cations of various valencies. The degree
of coagulation is proportional to the valencies of cations of neutral
salts, and it has a close relation to the concentration of these salts
added to the milk, e.g., the greatest susceptibility to alcohol was
found in case where 3N/10—7N/10 solution of divalent cation of
neutral salt was added to milk in ratio of 1:4.

The alcohol susceptibility of milk containing a definite amount
of mono-, di-, or trivalent cation of neutral salt is proportional to
the concentration of added salt when a di- or trivalent cation of salt
is further added to the milk mixture. But the alcohol susceptibility
of milk containing a definite amount of di- or trivalent cation of
neutral salts is inversely proportional to the concentration when
monovalent cation of neutral salt is added to the milk mixture.
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From these experimental results it is clear that the alcohol sus-
ceptibility of milk is distinctly governed by the salt balance in the
milk, .

4. The constituents of the inorganic salt in milk vary according
to the stage of lactation; the total ash content of the colostrum and
that of the milk at the advanced stage of lactation is much greater
than that of the normal milk. The chlorine content is less in the
colostrum, but it has a tendency to increase gradually as the lacta-
tion advances. The contents of calcium and magnesium are greater
in the colostrum and also in the milk at the advanced stage of lacta-
tion. The sodium and phosphorus contents are generally constant
throughout the lactation period, but the potassium content is greatest
in the normal milk.

The total ash and the contents of calcium, magnesium and
chlorine in milk which is positive to alcohol test are higher than those
in milk which is always negative to alcohol test. The potassium
content, on the other hand, is less in the former. There are no re-
markable differences in the contents of phosphorus, sodium and iron
in these two sorts of milk.

After all the ash constituents in milk which shows a positive
reaction to alcohol test resemble the corresponding values of colo-
strum or the milk at the advanced stage of lactation.

5. The testing temperature distinctly influences the alcohol
susceptibility of milk; both high and low temperatures cause the
susceptibility to decrease and the milk is most sensitive to alcohol
at a temperature between 15-20°C.

6. When the milk samples having different alcohol susceptibili-
ties were kept at a definite temperature as at 30°C for certain hours,
the milk which was originally more sensitive to aleohol increased its
sensitiveness more, and at the same time the stability for heat
decreased more.

7. Some physico-chemical properties of milk are affected by the
oestrum; the fat content, total solid and total ash decrease a little,
and the alcohol susceptibility of milk is materially increased. The

contents of chlorine and calcium in the milk increased in reverse to
the phosphorus.

8. The alcohol suseeptibility and acidity of milk from the cows
which received 150-300 g of bone meal in addition to the regular
daily ration for 12-15 days-and produced at least 4-14 kg. per day,
was not changed in comparison with the control.
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The acidity and the aleohol susceptibility of milk are not affected
by the continual dosage of 40 g each of calcium lactate, di-potassium
phosphate, sodium citrate or sodium carbonate in the ration for 9-
24 days separately to cows giving of 3-4 kg. milk per day. Further-
more, the alcohol susceptibility and the aecidity, also the contents of
chlorine, phosphorus, calcium or magnesium are not influenced by the
continual feeding of 80 g. of di-sodium phosphate, 120 g. of calcium
carbonate or 50 g. of magnesium carbonate separately to the cows
producing of 8-9 kg. milk per day. Moreover these characteristics
of milk are almost invariable even though 140-150 g. of either
“calcium” or ‘“phoscalpin” in addition to the daily ration are given
for 20-30 days to the cows producing of 15 kg. milk per day.

9. The alcohol susceptibility, the acidity and also the contents
of chlorine, calcium, magnesium and phosphorus in milk are not
affected by either the protein rich or protein poor ration for a short
time, e.g., for 15 days, in comparison with the control.

10. The susceptibility to aleohol and the acidity of milk are not
influenced by the sudden change of roughages, such as hay, corn silage,
or mangels each separately after continual feeding of 10 days. In
course of the experiment, however, a cow became unhealthy and had
a attack of diarrhoea and these chemical properties of milk were
disturbed at once. The same can be said of the effect of the sudden
change of the concentrates, such as wheat bran, soybean cake, green
peas, oats, or corn each separately after continual feeding for 10 days
each. '

11. The alcohol susceptibility of milk is not affected at all by
either over or under feeding of the milking cow for a short time, at
any rate for 12 days.

12, The fat content in milk has no relation whatsoever to the
alcohol coagulation of milk,

13. Each of the inorganic matters in the blood of a milking cow
is almost constant and it is not recognized that these salt constituents
in klood have a direct relation to alcohol susceptibility of milk.

14. The inorganic salts in normal milk, especially the contents
of chlorine, calcium, phosphorus and magnesium, have a close rela-
tion to the alcohol coagulation. That is to say, the greater the aleohol
susceptibility of milk the greater the content of chlorine, calcium
and magnesium, but on the contrary the less the susceptibility to
alcohol the more the phosphorus in milk. The author recognized just
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the same phenomena in the water soluble inorganic salts in milk, in
other words, these inorganic salts which exist in colloidal form or as
the casein compounds are almost constant in normal milk regardless
of the alcohol susceptibility. Therefore the author can conclude that
the alcohol susceptibility of milk is almost exclusively influenced by
the content of these soluble inorganic salts, the greater the suscep-
tibility of milk to alcohol the greater is found to be the contents of
soluble ealeium, chlorine and magnesium, but on the confrary the less
the alcohol susceptibility the greater the soluble inorganic phosphorus
in milk.

15. It is possible to adjust the alcohol susceptibility of milk by
addition of a definite amount of phosphorus calculated on basis of
the salt balance in the milk from the data on soluble inorganic salts
obtained by analysis. Generally one can obtain a satisfactory result
in adjustment of alcohol susceptibility of milk which coagulates with
60-70% alcohol by adding 13.92 mg of phosphorus to 100 cc of the
milk, or by mixing 0.896 cc of M/2 K.;HPO, solution to 100 cc with
a result that the milk coagulates only by addition of 78-82% alcohol.

16. The iso-electric point of the milk casein has no relation to
its alcohol susceptibility.

17. The alcohol susceptibility of milk is increased slightly when
it is frozen and melted.

18. The original catalase content is almost constant in fresh
normal milk regardless of the alcohol susceptibility, but its contents
are greater in the colostrum and the milk at the end stage of lacta-
tion. Therefore it may be considered that some indirect relation
may exist between the catalase content and the alcohol sensitivity of
the colostrum and of the milk at the end stage of lactation as these
milk are usually very sensitive to alcohol test.

It may be concluded from the above summaries of experiments
that the alcohol susceptibility of normal milk is almost constant,
that it is a characteristic of the individual cow, and that it has a
close relation to the content of the soluble inorganic salts in milk
especially to the balance of calcium and phosphorus.

It is impossible to adjust these properties by feeding so long as
the milking cow is kept in a healthy condition, but it is not difficult
to imagine that the health of a cow may be disturbed when she is fed
with unbalanced ration or under poor management for a long time
bringing finally the change in constituents of the milk.
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