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Development of Automatic Measurement of Body Temperature by Taking
the Temperature of Milk while Milking in Dairy Cattle
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Abstract : To develop an automatic detecting system of body temperature of dairy cattle while milking, measurement of
the temperature of mammary skin using three thermometers attached into the lining of teat cup was carried out for 23 dairy
cattle, whereas measurement of the temperature of milk while milking was also performed for 263 animals. For the latter
experiment, three thermometers were attached at 10cm(left and right) and 20 cm away from an individual milk collector
on the milk transporting hose. Taking the rectal temperature was accompanied all the time for the experiments. The
measurement of the temperature of mammary skin using teat cup was successful for 11 of 23 dairy cattle(47.8%) and the
mean temperature was 33.5°C with the mean difference of 5.2°C from the mean rectal temperature. The measurement of
the temperature of milk using the thermometers onto the milk transporting hose while milking was very successful ; From
37.3 to 38.4°C of rectal temperature, the temperature of milk was almost the same and from 38.5 to 39.5°C of rectal
temperature, the temperature of milk tended to be low with the difference of 0.1°C. From 39.6 to 41°C of rectal temperature,
the temperature of milk tended to be low with the difference of 0.2-0.6°C. These results indicated that automatic detection
of body temperature whether low or high can be possible if the temperature of milk is taken while milking and if it is

connected to the integration system by on-line.
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Fig 1. Three thermometers attached to a teat cup. The sensors
of the thermometers are protruded into the lining of the teat
cup.
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Fig 2. A milk transporting hose attached with three thermom-
eters. The sensors of the thermometers are protruded into the
lining of the hose. The sensors of the thermometers are situ-
ated at 10 cm(left and right) and 20 cm away from an indi-
vidual milk collector.

Table 1. Temperature difference between mercury and digital thermometers in human beings and cattle

: . Thermometer (°C) Difference
Animal No. of animals — o
Mercury Digital )
Human 12 36.47 36.42 0.05
Korean native cattle 15 38.46 - 38.39 0.07
Holstein 17 38.51 ' 38.47 0.04
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Table 2. Normal body temperature in Korean native cattle(KNC) and Holstein cows
Cattle No. of animals BT in rectum (°C) Thermometer
KNC 22 38.52 Digital thermometer
Holstein 35 38.46
Difference 0.06
BT : Body temperature
Table 3. Body temperature of Korean Native Cattle and Holsteins associated with diseases
Diseases
Animal Alimentary disease Puerperal infection Respiratory disease Skeletal disease
No. of BT(°C) No. of BT(°C) No. of BT(°C) No. of BT(°C)
cattle (Range) cattle (Range) cattle. (Range) cattle (Range)
384 39.4 39.6 39.0
KNC 24 (35.-439.6) 15 (38.5-41.3) 26 (39.1-40.0) 7 (36.1-40.2)
. 38.6 39.6 39.5 39.5
Holstein 46 (36.0-39.8) 2 (38.6-41.0) 47 (38.8-41.2) 2 (3864L1)
38.5 39.5 39.6 39.2
Total 70 (35.4-39.8) 36 (38.5-41.3) & (38.8-41.2) 19 (61411

BT : Body temperature

Table 4. Body temperature at mammary gland of dairy cattle

Temperature taken

Temperature taken

No. of Mean temperature No of Yy t P !
dairy cattle of rectum 0.0 ean temperature of skin o
i cattle mammary gland No. of cattle
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Table 5. Temperature of milk according to rectal temperature in dairy cattle

Rectal

Mean temperature of milk

temperature Location of thermometer from individual milk collector gﬁhi
O 10 cm(Left) 10 cm(Right) 20 cm
373 373 373 37.3 4
374 374 374 374 3
375 375 375 375 4
37.6 37.6 37.6 37.6 3
37.7 377 31.7 37.7 6
37.8 37.7 37.8 37.7 3
379 37.9 37.8 379 10
38.0 38.1 38.0 38.0 10
38.1 38.1 38.2 38.1 14
38.2 382 38.2 38.2 32
38.3 383 38.2 38.2 42
38.4 38.3 383 38.4 35
38.5 38.4 384 38.4 31
38.6 38.5 38.5 38.4 21
38.7 38.6 38.6 38.6 5
38.8 38.7 38.7 38.7 5
389 38.8 38.7 38.7 4
39.0 38.9 389 38.9 3
39.1 39.0 39.0 39.0 2
392 39.1 39.0 39.0 2
393 39.2 39.2 39.1 3
394 39.3 394 393 3
39.5 39.5 39.4 39.4 2
39.6 39.4 394 39.4 4
39.7 39.6 39.5 39.5 3
39.8 39.7 39.6 39.6 4
39.9 39.7 39.8 39.7 3
40.1 399 40.0 399 2
- 40.2 40.2 40.1 40.1 2

40.3 399 40.1 40.1 3
40.8 40.5 40.5 40.5 1
41.0 40.5 40.6 40.5 1
Total 263
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Table 6. Temperature of milk compared to rectal temperature(38.3-38.6°C) while milking

41

" Average temperature(°C) (Range)

No. of Location of thermometer from individual milk collector Rectal t(:mperature
dairy cattle O
10 cm(Left) 10 cm(Right) 20 cm
129 38.36 . 38.35 38.35 38.42
(38.2-38.6) (38.2-38.5) (38.1-38.6) (38.3-38.6)

Table 7. Temperature of milk from the diseased animals with fever

Average temperature(°C) (Range)

NO' of Location of thermometer from individual milk collector Rectal t%mp erature
dairy cattle ‘0
10 cm(Left) 10 cm(Right) 20 cm
23 40.2 40.2 40.2 40.4
(39.4-40.8) (39.3-40.8) (39.3-40.8) (39.6-41.0)

Table 8. Temperature of milk from the animals with low body temperature(37.337.9 )

Average temperature(°C) (Range)

NO' of Location of thermometer from individual milk collector Rectal te(:)mperature
dairy cattle 0
10 cm (Left) 10 cm (Right) 20 cm
33 37.6 37.6 37.6 37.7
(37.2-37.9) (37.2-37.9) (37.3-37.8) (37.3-37.9)

Table 9. Temperature of milk compared to rectal temperature assuming mastitis

Average temperature(°C) (Range)

NO' of Location of thermometer from individual milk collector Rectal te(:)mperature
dairy cattle . O
10 cm (Left) 10 cm (Right) 20 cm
6 38.7 38.7 38.7 384
(38.5-38.8) (38.5-38.8) (38.5-38.8) (38.2-38.5)
Table 10. Mean body temperature(range : 38.0-38.6°C) of dairy cattle according to season
Season
No. of
dairy cattle Dec.Feb. Mar.May JuneAug. Sep.Nov.
44 63 35 43
Averace rectal temperature 38.4°C 38.3°C 38.3°C 38.4°C
verag peratu (38.1-38.6°C) (38.0-38.6°C) (38.0-38.6°C) (38.0-38.6°C)
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