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Hironobu HiGosHI, Yoshiyasu KuBA and Yoshimasa OsHIRO: Bac-
teriological examination of raw milk with particular reference to
resazurin test II
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Table 1. Distribution of class by resazurin test of raw milk samples
from processing plant

. No.of No.of Class by resazurin test
Cooling ‘farm  sample 0 1 9 3 n 5
Bulk
cooler 3 46(100.00* O 25(54.3) 21(45.7) 0 0 0

?o?)ilter 21 181(100.0) 3(1.7) 11C 6.1) 33(18.2) 45(24.9) 12(6.6) 77(425)

Total 24  227(100.00 3(1.3) 36(15.9) 54(23.8) 45(19.8) 12(5.3) 77(339)

*

Number in parenthesis indicates percentage
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Table 2. Direct microscopic count of raw milk samples from
processing plant
Cooling No. of Direct microscopic count /ml (x 10%
sample < 100 101 — 400 401 - 1000 > 1001
o 46(100.00*  26(56.5) 16(34.8) 4C 8.7 0
Unit
cooler 181(100.0) 6( 3.3) 29(16.0) 26(14.40) 120(66.3)
Total 227(100.0) 32(14.1) 45(19.8) 30(13.2) 120(52.9)

*  Number in parenthesis indicates percentage
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Table 3. Udder cell count of raw milk samples from processing
plant
R e ke —
. 46(100.00 * 0 0 2043 0 44 (95.7)
. 181(100.0) 6(33) 13(7.2) 41(227) 27(149) 94 (51.9)
Total  227(100.0) 6(26) 13(57) 43(189) 27(119) 138 (60.8)

* Number in parenthesis indicates percentage
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Table 4. Viable bacterial counts at 5°C, 20°C and 35C incubation,
and coliform count of raw milk samples from processing

plant
Coolin No. of Incubation Bacterial count /ml Average
g sample temperature” g2_ 103 04— 10° 10°— 107 108 (Log.)
5°C 15 0 0 0 3.21 + 0.30
20°C
Bulli{ s 0 13 2 0 5.66 = 0.32
cooter 35°C 0 13 2 0 5.66 + 0.36
Coliform 1 14 0 0 4.45 + 0.36
5°C 19 39 7 0 4.76 = 0.97
. 20°C 0 4 58 3 7.00 % 0.69
Unit 65
cooler o
35°C 0 6 57 2 6.97 = 0.71
Coliform 5 52 7 0 4.98 + 0.90
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Table 5. Distribution of class by resazurin test of raw milk
samples from dairy farms

. No. of Class by resazurin test
Sample Cooling :
sample 1 2 3 4 5

Bulk 24 10 9 3 1 1
Mammary
milk

Unit 24 15 5 4 0 0

Bulk 11 0 7 4 0 0
Bucket
milk

Unit 10 5 3 2 0 0
Milk Bulk 4 0 2 2 0 0
befor_e
cooling Unit 4 0 3 1 0 0

Bulk 4 1 3 0 0 0
Cooled
milk

Unit 4 0 3 1 0 0

Table 6. Direct microscopic bacterial count of raw milk samples

from dairy farms

No, of

Direct microscopic count /ml (x 10%)

Sample Cooling

sample " <“50 51—-100 101-400> 401 Average
Bulk 24 11 4 6 3 1314 + 161.3
Mammary
milk
Unit 24 8 12 3 1 83.3+ 828
Bulk 11 1 5 2 3 2331+ 2017
Bucket
milk
Unit 10 0 2 8 0 1580+ 976
Milk Bulk 4 0 2 1 1 2205+ 1462
beforje
cooling 55y 4 0 2 2 0 1420+ 580
Bulk 4 0 1 2 1 2420 + 154.1
Cooled
milk
Unit 4 0 0 3 1 2355+ 1429
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Table 7. Viable bacterial counts at 5°C, 20°C ‘and 35°C incubation,
and coliform count of raw milk samples from dairy farms

) No. of Bacterial count (Log.) /ml Coliform
Sample  Cooling  (ampie 5 °C 20°C 35°C count (Log.)
Bulk 24 0.40+ 0.87 3.88+1.08 4.04+0.96 0.52+ 0.66
Mammary
milk
Unit 24 0.15+ 0.30 3.65+£0.72 3.794+0.73 0.16+ 0.52
Bulk 11 1.98+ 1.38 5.63+0.42 5.57+ 0.38 2.82+ 1.45
Bucket
milk
Unit 10 1.76+ 0.98 5.12+0.54 5.13+ 0.49 2.96 + 0.47
Milk Bulk 4 291+ 1.18 560+0.43 5.68+ 0.19 3.09+ 0.73
before
cooling  jpjy 4 210+ 0.70 5.23+0.35 517+ 0.33 3.09+ 0.69
Bulk 4 3.62+ 091 5.59+0.44 561%0.34 2.76+ 0.66
Cooled
milk ‘
Unit 4 3.20+ 0.50 5.78£0.47 577+ 0.42 3.26%+ 0.79
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Table 8. Relationship between resazurin test and direct microscopic
bacterial count of raw milk samples from processing plant
Class by No. of Direct microscopic count /ml (x10%)
test- " sample <100 101 — 400 401 — 1000 > 1001
0 3 2 1 0 0
1 36 26 9 1 0
2 54 4 34 12 4
3 45 0 1 15 29
4 12 0 0 2 10
5 77 0 0 0 77
Total 227 32 45 30 120
Table 9. Relationship between resazurin test and viable bacterial
counts at three temperatures or coliform count of raw
‘milk samples from processing plant
%J(eel:&j[sa;urli)g ggm p(l,é — Bacteri;(l}oéount (Log . )3 ; le g(?liilf?r(l}jog.)
0 2 3.87+0.28 587+ 0.36 5.60 = 0.09 3.97 £ 0.70
1 13 3.50+ 0.69 5.68 + 0.52 5.63 £ 0.47 4.11 £ 0.70
2 18 3.83+0.70 6.19 + 0.52 6.20 = 0.52 4.47 £ 0.56
3 15 4.80+ 0.78 6.88 = 0.30 6.85 % 0.30 4.87 + 0.48
4 4 515+ 0.72 7.23 % 0.12 717+ 0.17 5.32 + 0.35
5 28 5.10% 1.05 7.562 = 0.41 7.53 + 0.38 5562 £ 0.75
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Summary

Although the authors’ survey of the status of bacterial contamination of raw milk in
Okinawa, Japan, is still under way, an investigation has recently been made for contamination
of the raw milk delivered to the processing plant by the dairy farms. and of the mammary
milk, bucket milk, milk before cooling, and cooled milk at the farms, by classifying the
farms into those using the bulk cooler and those using the unit cooler, and the following
have been found:

The resazurin test of raw milk delivered to the plant showed that 46 samples delivered by
the farms using the bulk cooler were all classed as class 2 or below, while only 27% of 181
samples delivered by the farms using the unit cooler were classed as such. The direct micro-
scopic count was not more than 4,000,000/ml in 91% of the samples delivered by the farms
using the bulk cooler, while conversely 80% of the samples delivered by the farms using the
unit cooler were found to contain not less than 4,000,000/ml. In all of these samples, the
viable bacterial count was 10> ~ 107/ml by incubation at 5°C, and 10* ~ 10%/ml by
incubation at 20°C and 35°C, and the coliform count, 102 ~ 106/m1, however, the number
of either bacteria in the samples delivered by the farms using the bulk cooler was smaller
than that in the samples delivered by the farms using the unit cooler.

The resazurin test of the samples collected at the dairy farms showed that many samples
of mammary milk were classed as 1 or 2 class, while many samples of bucket milk, milk
before cooling and cooled milk were classed as 2 or 3 class. The direct microscopic count,
the viable bacterial counts by the three different ways of incubation and the coliform count
were greater at the later stages, however, the ratios of increase in the numbers of bacteria
were greatest in the bucket milk. The ratio of increase in the number of bacteria in the
cooled milk to that in the milk before cooling was higher in the samples from the farms
using the unit cooler than in those from the farms using the bulk cooler.

There was such a relationship between the classes by the resazurin test and the numbers

of bacteria that the higher the class, the greater were the numbers of bacteria.



