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Abstract  Reddish or pinkish milk contaminated with red blood cells due to diapedesis of the mammary gland is
arare occurrence at dairy farms. There is not much information about the frequency and causal factors of haemolactia
(i.e., the presence of blood in milk). In this study, haemolactia in dairy cows was investigated by using a device for
quantitative determination of blood in milk, which is being developed by the Tokachi Foundation. Milk samples
(colostrum) from 4 cows and pinkish milk samples from 2 cows with mastitis or an external wound to the udder were
obtained at two dairy farms in eastern Hokkaido between July and November 2019. The average concentrations of
blood in the colostrum on the 3rd day after calving was 0.0028+0.0027%,which is less than the 0.01% detection limit
of visual inspection. The concentration of blood in the milk from the cow with mastitis ranged from 0.25% to
0.0012% over the 4 days, which gave the milk a pinkish tinge. The concentration of blood in the milk from the cow
with an external wound to the udder ranged from 0.24% to 0.011% over 4 days; this milk was not noticeably pink on
the 4th day by visual inspection.

Keywords: blood in milk, haemolactia, colostrum, mastitis, dairy farm
Receipt of Ms: 09.09.2020. Accepted: 10.26.2020.
Journal of Animal Production Environment Science No.20(1) pp10-15. 2021
The page has been revised due to the publication as a No19/20 merger issue. No19/20 (1) ppS0-55. 2021

Introduction dairy farmers generally dispose of any milk
Reddish or pinkish milk contaminated with red contaminated with blood. Over 5 years, there were 14
blood cells (RBCs) due to diapedesis of the mammary recorded cases from 385 farms in the Tohoku region
gland is a rare occurrence at dairy farms. Such of accidental blood contamination in collecting
contamination in bulk tanks or tankers is rarer still vehicles leading to disposal of few tons of milk, which
because haemolactia (i.e., the presence of blood in is financially detrimental to dairy farmers.
milk) is usually detected by the practice of Haemolactia is the third most common reason for
forestripping, which involves manually removing a farmers to dispose of multiple tons of milk, following
few strips of milk from each teat to detect signs of antibiotic contamination and bacterial contamination
abnormal milk, before attaching the milking unit. [5].
However, there is not much information about the The causes of haemolactia are diapedesis due to
frequency and causal factors of haemolactia because hyperaemia during the post-calving period, an
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external wound such as udder bruising, and
inflammatory disease such as mastitis [2,7]. Visually
confirming the colour of the milk or the presence of
visible RBC sedimentation by centrifuging the milk
are common methods for detecting haemolactia [6]. It
has been reported that the rate of haemolactia in cows
just after calving was 13.1% when using highly
accurate detection methods such as centrifugation of
the milk [2].

At dairy processing facilities, the main method for
detecting blood in milk having only a slight reddish or
pinkish tinge distributed from each dairy farm was
visual confirmation by a skilled worker; however, this
method results in inconsistent results due to individual
differences among inspectors. In Japan, the limit for
blood in milk is set at 0.01% [4], a level that cannot be
detected visually (i.e., occult blood). Centrifugation of
milk can detect occult blood, but this inspection
method requires time to obtain results and is therefore
not practical for dairy farms and processing facilities,
which operate under tight production schedules. In
addition, occult blood cannot be detected by
centrifugation under haemolysis conditions.

From the reasons mentioned above, it is necessary
to be able to detect blood in milk easily and
irrespective of the skill of individual inspectors.
Therefore, a simpler method for quantitatively
determining the presence and amount of blood in milk
is needed for dairy production sites. In this study,
haemolactia in dairy cows was investigated by using
a device for quantitative determination of blood in
milk under development by the Tokachi Foundation.
For the investigation, data were obtained on the daily
change in concentration of blood in cow’s milk, in
contrast to previous basic investigations, which
assessed only by the presence of some blood without

quantification.

Materials and Methods
1. Study sites
Two dairy farms (farm A and B; Figure 1) in eastern
Hokkaido, both of which use tie-stall dairy barns with
grazing management, were studied to investigate
factors related to haemolactia. The number of milking
cows, the mean 305-day milk yields per cow, and the

mean number of births per cow at farms A and B were

Fig. 1
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Photos of dairy farms (left, Farm A; right, Farm B).
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55 and 95 head, 8,700 and 7,900 kg, and 2.7 and 2.8
head, respectively.

2. Colostrum milk samples

Milk samples (colostrum) from 4 cows that were
calving in June 2019 at farm A were obtained every
moming and evening for 4 days after calving. The
birthday and number of births (head) for each of the 4
cows were September 9, 2014 (4), June 3, 2017 (1),
August 3, 2017 (1), and August 20, 2017 (1),

respectively.

3. Mastitis

Milk samples from a cow that was found to be
producing pinkish milk at the time of forestripping at
farm B were obtained every morming and evening for
4 days after October 12, 2019, when the cow was not
being administered any medication. The suspected
cause of the haemolactia in this case was mastitis. This
cow had given birth to 2 calves and had been milked
for 144 days since calving, The milk yield was 22.5
kg/day, and the somatic cell count (SCC) as
determined by a dairy herd performance test
conducted 4 days before the occurrence of
haemolactia was 2,660 x 10° cells/mL, thereby
confirming a diagnosis of mastitis.

4.  External wound

Milk samples from a cow that was found to be
milking pinkish milk at the time of forestripping at
farm B were obtained every morming and evening for
4 days after November 25, 2019, when the cow was
not being administered any medication. The
suspected cause of the haemolactia in this case was an
external wound to the udder. This cow had given birth
to 3 calves and had been milked for 106 days since
calving. The milk yield was 27.4 kg/day, and the SCC
as determined by a dairy herd performance test

conducted 13 days before the occurrence of
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haemolactia was 672 x 10° cells/mL.

5. Estimation of blood concentration in milk
Figure 2 shows the device used to quantitatively
determine the amount of blood in the milk. The
concentration of blood in the milk was estimated by
performing a characteristic analysis of optical
absorption for about 1 min after placing the absorption
cell (path length, 4 mm) containing about 1 mL of the
milk into the device. The device was operated by a
Bluetooth-connected smartphone running proprietary

software.

Fig. 2  Simple device for quantitative determination
of blood in milk.

6. Somatic cell count
The SCC in the milk was determined by the Breed

method [1], using a microscope.

Results
1. Concentration of blood and the somatic cell
count in colostrum

The daily concentration of blood and the SCC in
the colostrum after calving in 4 cows are show in
Figure 3. The mean concentrations of blood in the
colostrum for days 1-4 after calving were
0.0059+0.0039%, 0.0056+0.0022%, 0.0028+
0.0027%, and 0.0035+0.0019%, respectively; these
values were less than 0.01%, which is the detection
limit of visual inspection. The mean SCCs for days 1—
4 after calving were 3014, 100+£54, 77429, and
51457 x 10° cells/mL, respectively, which were

relatively low.
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Fig.3 Concentration of blood and SCC in colostrum
from cows (n=4) for 4 days after calving.

2. Concentration of blood and SCC in milk from the
cow with mastitis

Milk samples were collected from a cow with
mastitis every moming and evening for 4 days (Figure
4). The concentrations of blood and SCCs are shown
in Figure 5. The concentration of blood ranged from
0.25% to 0.0012% over the 4 days, which gave the
milk a pinkish tinge. The SCCs decreased from 160 x
10°* to 68 x 10° cells/mL.
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Fig. 4 Milk samples collected every morning and evening
for 4 days from the cow (n=1) with mastitis.

3. Concentration of blood and SCC in milk from the
cow with an external wound to the udder
Milk samples were collected from a cow with an
external wound to the udder every moming and
evening for 4 days (Figure 6). The concentrations of
blood and SCCs are shown in Figure 7. The
concentration of blood ranged from 0.24% to 0.011%
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Fig. 5 Concentration of blood and SCC in the milk
from the cow (n=1) with mastitis.
over the 4 days; the milk was not observably pink on
the 4th day by visual inspection. The mean SCC was
51439 x 10° cells/mL, which was relatively low.
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Fig. 6 Milk samples collected every morning and evening for 4 days
from the cow (n=1) with an external wound to the udder.
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Fig. 7 Concentration of blood and SCC in milk from the cow
(n=1) with an external wound to the udder.
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Discussion

To our knowledge, this study marks the first time
the concentration of blood in milk was estimated at a
dairy production site using a simple device. In the
event that contamination of bulk milk is suspected at
a dairy farm, it would be necessary to wait to ship the
milk to the processing facility until an analysis using
the centrifugation method could be performed at an
inspection facility. By using the simple device
examined in this study, it should be possible to quickly
determine whether or not the milk can be shipped to
the
contamination is confirmed, the cow responsible for
the contamination could be quickly identified. The

processing facility. In addition, when

main advantage of this device is that it enables
detection of the presence and concentration of blood
in milk easily and irrespective of the skill of individual
inspectors. Previously, the presence of blood was
determined only by visual confirmation, and the
concentration was not quantified.

Ina future study, we will investigate the relationship
of occult blood in milk with data on milk quality and
the physiological conditions of dairy cows.
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