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When equal volumes of fresh milk and 70% V/V ethanol are mixed, normal milk does
not coagulate any more, only the abnormal milk samples make clots of casein protein.
This abnormal milk, so-called alcohol test positive milk, is yielded from cows suffering
from certain lactation disorders, such as mastitis, ketosis, acidosis, or cows of early or
late lactation periods. In the nineteen thirties, the frequent occurrence of abnormal milk
was observed in the Netherlands (4), (9), (10), and that milk showed alcohol test positive
and heating test positive but did not show any unusual value for the common numerical
data such as titration acidity, pH etc. This abnormal milk was given the name of ‘the
Utrecht abnormality of milk.” This abnormality disappeared gradually and the growth
mechanism of ‘the Utrecht abnormality of milk’ remained unknown.

The milk showing alcohol test positive is not allowed as raw material of any milk
product in Japan. It is qualified as non-standardized by Japan Agricultural Standard.
And heating test positive milk which is not available for processing of pasterurization,
sterilization, condensation, is also characterized by the alcohol test positive property.

The present paper describes the results of the investigations of a field experience on
‘the Utrecht abnormality of milk’ observed in a Japanese dairy farm. A great deal of
abnormal milk secretion had been observed in a herd of Holstein cows, and the features
of these milk samples showed normal acidity but alcohol test positive and heating test
positive. This abnormality in Japan looked much the same as the one that occurred in

the Netherlands in nineteen thirities.

Materials and Methods
299 individual cow milk samples were taken from 24 Holstein cows at the Miyuki
Dairy Farm located in Fukuyama City, Hiroshima Prefecture, Japan. All of the lactating
dairy cows had been suffering from chronic lactation disorder of abnormal milk secre-
tion during the whole year. Whole milk samples were collected from these cows once a
month during a year out of the morning milking.
The abnormality was detected by an alcohol test using70% ethanol. Using centrifugator
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(2000 rpm, 15 min.), the whole milk was separated to skim milk for Ca & Mg determina-
tions, and then the skim milk was separated to ultrafiltrate using a ‘Collodion bag’ made
by Sartorius for determination of ultrafiltrable Ca, Mg, inorganic phosphate (Pi), ionized
Ca, citric acid, Na and K.

The determinations of Ca & Mg were made by the atomic absorption method. The 1 ml
of skim milk samples obtained from each individual cow were ashed with 2ml of 70%
HCIO, ir a micro-kjel-dahl flask . 130—160°C in a glycerin bath. After wet-ashing, the
sample was ther adjusted to a 50ml volume, by adding deionic water. 5ml of this diluted
sample, 10ml of ethanol, and 2ml of 1.25% Sr solution were pipetted into a 50ml measur-
ing flask and deionic water was then added up to the line. Final concentrations were thus
1/500 times of the skim milk sample containing 2-3ppm Ca and 0.2-0.3ppm Mg with
20% ethanol and 500ppm Sr. Ca & Mg determinations were made using Hitachi 207
type atomic absorption spectrascopy. Ca & Mg in ultrafiltrate were determined without
wet-ashing by the same method as for the skim milk samples.

Inorganic phosphates (Fi) were determined by Allen’s method (I), citric acid by
Marier and Boulet’s method (8), ionized Ca by Smeet and Seekles’s method (9), and Na
& K by flame spectrochemical analysis. Heating tests were made at 100°C 30 min. and
120°C 15 min.

Table 1. General properties of abnormal individual milk samples in the Miyuki dairy farm

. Heating-test Acidit; Fat content  Protein content Milk yield
Cow No. Calving No. Alcohol-test 100°30 min. 8 120°15 min. (%) Y (%) (%) (kg/zay)
1 12 +++ - - 0.14 2.70 2.84 10.1
2 10 ++ ES ++ 0.13 2.60 299 19.2
7 6 + ++ ++ 0.10 2.40 2.87 235
9 5 + + + 0.11 2.80 4.50 4.7
10 6 ++ - + 0.15 3.50 430 8.4
15 4 1 - - 0.15 2.80 3.15 228
16 4 + - - 0.14 2.60 2.64 229
17 2 + - - 0.17 3.10 391 10.8
18 3 ++ - - 0.17 2.60 3.11 204
19 3 + S + 0.15 290 347 14.4
22 1 + - — 0.17 2.60 329 13.0
23 1 + - - 0.16 2.70 323 16.1
24 1 + - - 0.16 3.10 2.84 16.3
25 1 ++ + 3 0.17 3.00 3.02 15.5
3 7 ++
4 6 +
S 6 +
6 6 +
8 N +
12 5 ++
13 4 +
14 4 ++
20 1 +
21 1 +

Results and Discussions
Before entering into the main discussion, a brief description about the history of the
dairy cows in Miyuki Dairy Farm is needed. A great deal of abnormal milk secretion was
observed on lactating dairy cows in the Miyuki Dairy Farm during the summer months
of 1970. In the extreme cases, all the cows secreated alcohol test positive abnormal
milk, during the summer months, and most of the cows had been secreting alcohol test
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positive milk even during the winter months.

The author paid attention to these phenomena and after estimating the Ca & Mg
contents in their abnormal milk and blood serum, he diagnosed it as a case of chronic
lactation disorder in dairy cattle, accompanied with a disturbance of Ca and Mg meta-
bolism and osteoporosis of bone disease. The author also diagnosed that the frequent
occurrence of abnormal milk secretion in these dairy cows agreed with the phenomenon
in the Netherlands called ‘the Utrecht abnormality of milk.’

General Properties of Milk: Milk samples collected from the Miyuki Dairy Farm did
not show any abnormal values in their titrative acidity, specific gravity or protein
content, but showed an abnormal coagulation by the alcohol and heating test as shown in
Table 1. The nature of these milk samples was normal acidity but high contents in ionized
Ca, and alcohol test positive. Some milk samples showed a salty taste as shown in Table 2.
The salty taste milk samples possess a tendency to high conductivity for their electrical
properties. Most of the milk samples showed a higher content of ionized Ca than the

normal one of 4-7meq/1 (4).

Table 2. Some chemical compositions in abnormal milk samples from The Miyuki dairy farm

Tot:lld(f: ﬁ]}\]ﬂ(g mn Ultrafiltrable Ca, Mg & Pi
Cow No. Ca Mg UF Ca UF Mg UF Pi |Citric acid Na K ionized Ca Conductivity
(meq/l)  (meq/l) | (meq/l)  (meg/)  (mg%) | (mg%)  (meq/l) (meq/l)  (meq/l) x 103uv
1 46.57 6.97 18.12 494 30.0 186 22.8 48.6 9.2 6.35 (salty)
2 48.32 728 1793 5.31 26.5 175 315 40.3 16.0 593 (salty)
7 45.17 6.42 12.59 429 21.5 155 55.5 352 6.2 7.20 (very salty)
9 74.24 10.17 11.63 5.18 17.8 123 326 35.2 - 6.00 (salty)
10 72.49 9.57 18.50 5.70 27.5 195 26.1 345 7.0 5.10 (salty)
15 51.48 6.53 16.59 426 32.8 139 19.0 44.8 11.0 542
16 46.92 7.07 16.40 4.76 335 175 19.6 49.6 - 6.04 (salty)
17 62.33 8.77 18.31 5.67 343 189 256 35.8 - 5.02
i8 51.48 7.71 15.64 4.81 31.5 175 21.7 42.8 - 5.35
19 52.53 7.82 17.35 5.31 33.8 177 283 48.0 6.0 6.40 (salty)
22 54.98 8.75 18.12 6.19 41.3 209 239 46.7 7.0 5.78
23 51.13 7.56 19.83 5.72 40.3 213 19.0 44.8 - 492
24 52.53 7.22 16.97 497 40.0 193 228 42.8 6.8 5.40
25 48.68 777 16.59 523 395 189 16.3 46.7 114 5.38

Ca & Mg Contents in Abnormal Milk from Miyuki Dairy Farm: The Ca & Mg contents
of 229 individual skim milk samples taken from 24 dairy cows have been plotted graph-
ically in Fig. 1. It appears from Fig. 1 that the distribution of the plots show a high
frequency of normal Ca but low Mg, or high Ca but normal Mg. In the extreme cases,
5.6-6.0meq/1 of Mg and 70-83meq/1 of Ca were observed in these samples. The former
case fall down to about 60% of normal Mg level, and the later is amounts to about 140%
of normal Ca. The normal value of Holstein cow milk is estimated for the Mg level as
8-11meq/l (10-13mg%) and for the Ca level as 50-60meq/l (100-120mg% ) as shown by
the square in Fig. 1.

The milk samples which showed alcohol test positive are plotted as solid ‘e’ mark and
the remainder of hollow ‘o’ mark showed alcohol test negative. The ratio of Ca & Mg
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are estimated for 229 skim milk samples from the Miyuki Dairy Farm and it’s mean value
of Ca/Mg is 6.92 for chemical equivalent and 11.43 for weight percentages.The frequency
distribution of Ca/Mg ratios in abnormal milk are shown in Fig. 2. On the other hand,
the normal values of Ca/Mg ratio are calculated from some reports (2), (7), (11), and
5.7-6.0 for chemical equivalents and 9.4-9.9 for weight percentages are obtained as shown
in Table 3.

Table 3. The ratio of Ca & Mg content in milk or skim milk

Ca/Mg (meq/1) Ca/Mg (mg%)
chemical equivalent weight percentage
Mean values of 229 skim milk
samples collected from Miyuki 6.92 11.43

dairy farm

Mean values for normal cow milk
calculated from the data of 5.73 9.44
Batra and de Man 1964(3)

calculated from Frazeur 1967(6) 5.69 9.38
calculated from Murthy and Rhea 1967(13)
for whole milk samples 5.48 9.03

for skim milk samples 5.98 9.86

calculated from White and Daivies 1958(12)
for skim milk samples 5.83-5.98 9.60-9.86

The monthly changes of Ca, Mg and milk yield are shown in Fig. 3. This shows that
low Mg and low protein content can be observed in the summer months and high Ca in
the winter season. The milk yield was about 300kg per cow per month in the winter
season and 450-500kg in the summer season.

High Ca and low Mg in the abnormal milk of Miyuki Dairy Farm means abnormal
out flow of Ca from cow body into cow milk and saving of Mg excretion. The herd of the
Miyuki Dairy Farm must be fallen a victim to a lactation disorder accompanied with
some disturbance in Ca and Mg metabolism.

The similarities between ‘the Utrecht abnormality of milk’ in the netherlands during
the nineteen thirties and the abnormal milk in the Miyuki Fairy Farm in J apan in nine-
teen seventy can be summarized as follows: 1) frequent occurrence or mass outbreak of
alcohol test positive and heating test positive milk, 2) normal composition, normal
acidity but high content of ionized Ca. The particular characteristic in the Miyuki Fairy
Farm was high Ca and low Mg in abnormal milk. From these results, the author diagnosed

the identify of the abnormal milk in Japan with ‘the Utrecht abnormality of milk’ in the
Netherlands.
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Fig. 1 Relationship of Ca and Mg of abnormal milk in Miyuki Dairy Farm.
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Summary
A great deal of abnormal milk secretion had been observed in the Miyuki Dairy Farm
in Japan in the year 1970, when nearly all the lactating dairy cows in the herd fell into a
chronic lactation disorder. The mass outbreak of abnormal milk secretion in Miyuki
Dairy Farm agreed with a phenomenon that occured in the Netherlands and has been
called ‘the Utrecht abnormality of milk.’
The characteristic signs of the abnormal milk in Miyuki Dairy Farm were:
1) all lactation dairy cows yielded milk with alcohol test positive,
2) some of them showed heating test positive properties,
3) some of them had a salty taste and high conductivity,
4) most of them showed a high content in ionized Ca,
5) the ratio of Ca/Mg was 6.92 for chemical equivalent, this meant high Ca and low Mg
in the abnormal milk,
6) low Mg and low protein milk was yielded in the summer months and high Ca milk in
the winter months.
So it appeared that the cows of Miyuki Dairy Farm must have been victims of some
metabolic disturbance resulting in an abnormal outflow of Ca and the saving of Mg from

the body into milk.
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