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TAMINATO : Bacteriological examination of raw milk particular - refe-
rence to resazurin test
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Table 1. Distribution of classes by resazurin test of raw milk samples
from milk processing plant

Season No . of samples Class by resazurin test (One hour)
examined 0 1 2 3 4 5
No . of samples (%)
Summer 60 0 1( 1.7)18(30.0) 22(36.7) 9(15.0) 10(16.7)
Autumn 60 0 13(21.7) 23(383) 16(26.7) 5( 83) 3(5.0)
Total 120 0 14(11.7) 41(34.2) 38(31.7) 14(11.7) 1300.8)
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Table 2. Direct microscopic counts of raw milk samples from
milk processing plant

Season No. of samples Direct microscopic count,” ml (x10%)
examined <100 101-400 401-1000 ) 1001
No. of samples (%)
Summer 60 0 12(20.0) 14(23.3) 34(56.7)
Autumn 60 14(23.3)  21(35.0) 7417 18(30.0)
Total 120 14(11.7)  33(27.5) 21(17.5)  52(43.3)

Table 3. Udder cell counts of raw milk samples from milk
processing plant

No. of samples Udder cell count ml (xlo‘)
Season examined (6 51-10 11-25 26-50 5l
No. of samples (%)
Summer 60 28(46.7) 11(183) 8(133) 9{50) 4( 6.7)
Autumn 60 34(56.7) 3(5.00 10Q167) 5(87) T7(1L7)
Total 120 62 (51.7) 14(11.7) 180500 1417 11( 9.2)
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Table 4. Viable bacterial counts of raw milk samples from milk
processing plant at 5°C, 20°C and 35°C incubation

No. of Incubation Viable bacterial count/ml

Season samples temp.

examined (°C) 4 102

100~ 10 10-10° >100  Average(Log.)

No. of samples (%)

5 0 41(68.3) 19(3L7) O 4611t 0.81

Summer 60 20 0 0 46(76.7) 14(23.3) 6.59% 0.52
35 0 0 44(73.3) 16(26.7) 6.62 % 0.54

5 16(26.7)42(70.00 2( 33> 0 3.38 £1.21

Autumn 60 20 0 1( 1.7) 58(96.7) 1C L.7) 5.9510.54
35 0 1C 1.7 58(96.7) 1C 1.7 5.99 £ 0.59
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Table 5. Coliform counts of raw milk samples from milk processing plant

Season No. of samples ’ Colifogm cl(i)unt/ml5 ; .
examined (10 10-10 10 - 10 > 10
No.of samples (%)
Summer 60 0 34(56.7) 26 (43.3) 0
Autumn 60 14(23.3) 36(60.0) 10(16.7) 0
Total 120 14C11.7) 70 (58.3) 36(30.0) 0
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Table 6. Relationship between resazurin test and direct microscopic counts

S:aszsurtgz ::’r.x:lfﬂs Direct microscopic count,/ml (x10%)
test examined <100 101 - 400 401 - 1000 > 1001
No. of samples
1 14 9 5 0 0
2 41 5 24 12 0
3 38 0 4 9 25
4 14 0 0 0 14
5 13 0 0 0 13
Total 120 14 33 21 52

Table 7. Relationship between resazurin test and viable bacterial counts
at three temperatures or coliform counts

Class by No. of

Season resazurin samples Viable bacterial count (Log.)/ ol Caliform
test examined 35°C 20°C 5C count (Log.) /ml

1 1 5.54 5.73 495 4.36
2 18 6.08 033 6121028 436*t0.55 4.11%046

Summer 3 22 661 035  6.50 £0.30 4.38 *0.80 4.78 £ 0.64
4 9 721 X025 7.16 £0.26 4.98 £0.73 526 £ 0.44
5 10 7.15 £0.20 7.17 £0.22 516 X087 585%0.50
1 13 5.37 £0.32 545%036 3.51 X065 3.73%f1.12
2 23 576 £036  572%0.29 371086 3.09% 086

Autumn 3 16 6.44 £0.35 6.35 £0.40 3.26 £0.82 4.23% 092
4 5 6.67 £0.25 6.53 £0.24 434 1078 394%0.78
5 3 6.90 £0.19 683 X021 4191025 491%0.77
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Table 8. Incidence of direct microscopic count of raw milk samples
from milk processing plant , according to farms

Direct microscopic count/ml (x10%)
Farm No. Summer Autumn
<100 101-400 401-1000 »1001 <100 101-—400 401-1000 >1001

No. of samples

1 . . 3 1 . 2 2 .
2* . 4 . . 2 2 . .
3 . . . 4 . . . 4
4* . . 2 2 4 . . .
5 . . . 4 . . 1 3
6 . . . 4 . 1 1 2
7 . ‘ 1 3 . 2 . 2
8* . 4 . . 3 1 . .
9 . . 1 3 1 1 2 .
10 . . 1 3 . . . 4
11 . . . 4 1 3 . .
12 . 1 2 1 . 4 . .
13 . 3 1 . . 4 . .
14 . . . 4 . . 1 3
15 . . 3 1 3 1 . .

* Bulk cooler-using farms
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Summary

For the purporse of finding the status of bacterial contamination of raw milk in Okinawa,
Japan, the authors made bacteriological examinations of the raw milk to be delivered to a milk
processing plant by 15 selected milker-using farms located in southern Okinawa Island in summer
(July-August, 1976) and autumn (November-December, 1976).

1. The resazurin tests on 60 summer and 60 autumn samples were distributed in classes 1 to
5. However, the greater part of the tests on the summer samples was distributed in class 3 and
higher classes, while the greater part of the tests on the autumn samples was distributed to not
higher than class 2.

2. The direct microscopic counts (individual count) of all the summer samples were not less
than 1,000,000/ml, only 20% of the samples meeting the standard of the Japanese Food Sanita-
tion Law (not more than 4,000,000/ml), and even of the autumn samples, only $58% met the
standard. On the other hand, more than half of the summer samples exceeded the direct micro-
scopic count of 10,000,000/ml, and 30% of the autumn samples exceeded the count.

3. The viable bacterial counts of the summer samples by incubation at 20°C for 4 days and
35°C for 2 days were 105 - 107/ml, and those of the autumn samples, 104 - 107/ml. The
psychrotrophic counts of the summer samples by incubation at 5°C for 10 days were 103 -
109/ml, and those of the autumn samples, 10! - 105/ml. Thus, the viable bacterial counts of the
autumn samples were less, irrespective of the incubation temperature, than those of the summer
samples.

4. The coliform counts of the summer samples were 103 - 106/ml, and those of the autumn
samples, 10! - 105/ml, thus, the autumn samples included more samples with less coliform counts.

5. There was such a relationship between the resazurin tests and the direct microscopic or
viable bacterial counts that the higher the class, the greater was the bacterial count. All the
samples of class 1 by the resazurin test and the majority of the samples of class 2 by the same
test were below the direct microscopic count of 4,000,000/ml.
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6. Of the farms selected as the subjects of the present study, 3 used the Bulk cooler. The
raw milk samples from these farms were less in direct microscopic count, viable bacterial count at

20°C and that 35°C than the samples from the other farms, while the former tended to be
greater in psychrotrophic count.



