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A Laboratory Study on the Resistivity of Vibrio parahaemolyticus
against Low Temperature
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(Figs. 1-2, Tables 1-2)
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Table 1. Changes in the bacterial number of the agar plate* inoculated with Vibrio parahaemolyticus or
Escherichia coli during storage at —20, —10, and 0°C

Elapsed time in hrs  (—20°C) 0 0.5 1 2 5 10 24 48 96
. 5.0x10° 6.3x10¢ 5.6x10* 3.0x10* 0
V. parahaemolyticus 5.0x10° 8.9%10° 3.3%10° 2.5x10! 0O
(biotype I) 5.0%100 4.6x10' 2.2x10t 0
. 11x105 1.3%10° 6.4x10* 4.4x10¢ 4.2x10* 4.2x10° 1.6x10° 0
V. parahaemolyticus 1.1x10* 5.0%10° 1.5x10° 1.0x10® 0
(biotype II) L1x108 7.5%10' 1.7x100 0
1.4x105 1.4x10° 1.3x10° 1.0x10° 5.0%x10* 3.0x10¢* 2.5x10* 1.1x10¢ 0
E. coli 1.4x10* 1.4%10¢ 1.2x10* 9.0%10° 1.4x10° 7.0x10® 7.3x10* 1.2x10® 0
1.4x10° 1.4x10® 1.1x10* 6.0x10' 2.8x10' 1.6x10 8.0x 10° 0
Elapsed time in hrs (—10°C) 0 1 5 10 24 48 96 148 264
5 4 1
V.parqlzaemolyticu: ggiiga %giigg 4'5610 0
(biotype T) 5.0x100 7.0%x10° 0
. LIx10° 2.1x10¢ 1.3x10* 3.2x10° 0
V. parahaemolyticus L1x10* 2.0%x10° 1.4x102 0
(biotype II) 1.1%10% 2.5%10 0
1.4x10° 1.4x10° 1.3x105 1.3x105 1.0x105 7.5x10% 3.2x10% 3.5x10 0
E. coli 1.4x104 1.1x10¢ 5.0x10° 4.2%10° 2.5%10° 9.5x10° 0
1.4%10% 1.3%10° 6.0<10' 2.8x10* 2.3x10' 0
Elapsed time in days ~ (0°C) 0 0.5 1 2 3 4 7 11 17 25 28 40
. 5.0¢105 3.5%10° 3.9%102 5.1x10' 2.0x10' 0
V.parqhaemolytuus 50)(103 2-1X101 O
(biotype I) 5.0% 10t 0
. L1x108  — —  L6x10* 9.2x10° 4.0x10° 7.3x10® 2.8x10* 3.9x 10t
V. parahaemolyticus LIx10t — —  1.8x10' 8.0X10° 0 0
(blotype II) 1.1x 102 o o 0
1.4x10° 1.4x10° 1.4x10° 2.0x10°  —  2.0x10° 1.8x10° 1.4x10° 1.2x105 —  5.4x10% 3.9x 10
E. coli 1L4x10* 9.1x10* 1.2x10* 1.OX10¢  —  1.0X10* 5.4x10° 5. 1x10° 3.5x108 —  5.6%10% 7.7x 10!
1.4x10% 1.4%10° 1.3x108 1.1x10? 8.1x10' 5.0x10' 4.4%10' 1.9x10! —  8.0%10° 0

Figures represent the average number of viable cell count in the plates duplicated.

* The agar medium was prepared with a nutrient agar containing 3% NaCl and 0.01% ‘teepol’.
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Table 2. Changes in the bacterial number of the tuna meat* inoculated with
Vibrio parahaemolyticus or Escherichia coli during storage at — 20, — 10,

and 0°C
Elapsed time in hrs  (—20°C) 0 2 4 9 24 48
V. parahaemolyticus 5
(biotype T) 2.1x105 1.0%x10° 5.0x10° 4.8x10° 4.0x10° 1.5x10°
E. coli 3.2x10°5 2.7x10° 2.2x10° 1.2x105 1.6x10° 9.4x10
Other bacteria** 1.8x10% 1.6x10% 1.5%x10® 1.4x10® 9.6x10® 7.0x10?
Elapsed time in hrs  (—10°C) 0 5 10 25 49 120
V. parahaemolyticus ; 5 5
(biotype 1) 2.1x105 1.9%10° 1.3x10° 9.5%x10° 4.4x10° 1.5x10
E. coli 3.2%x105 2.6%10° 2.2x10° 2.3x10° 1.5x10° 1.8x10°
Other bacteria** 1.8%10% 1.8x10® 1.8x10% 1.7x10* 1.7x10® 1.7x10°
Elapsed time in days 0°C) 0 2 5 9 14 21
le%ﬁgxgg%?mf 21108 2.1x10° 2.7x100 2.4x100 2.3x10° 2.7x10°
E. coli 3.2x10° 2.0x10° 2.0x10° 1.5x10° 8.7x10* 7.3x10
Other bacteria** 1.8x 108 2.1x10* 2.9x10% 4.7x10* 9.9x10® 4.7x10*

Figures represent the average number of viable cell count in the tuna meat pieces duplicated.
* The dorsal part of tuna muscle was cut to 1 cm? pieces.
** Other bacteria are the original microorganisms which had contaminated the tuna meat.
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Fig. 1. The freezing curves of the agar medium (2 mm thick plate) in a plastic Petri-dish.
Temperatures plotted were taken at the central part of materials.
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Fig. 2. The freezing curves of the tuna meat (1 cm?® piece).

Temperatures plotted were taken at the central part of materials.
————— at —10°C refrigerator
—— at —20°C refrigerator
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SUMMARY

Vibrio Parahaemolyticus, a major causative organism of food poisoning in Japan, is known to be
widely distributed in the coastal sea areas, and 1t is supposed that the marine products, such as fish
and cuttlefish, may be previously contaminated with the organisms in sea water before landing.
Furthermore, it has seemed that the organism is weak under low temperature conditions.

The present study was carried out on the resistivity of the organism for the culture at low tem-
perature. On the pure cultures with an agar medium at —20, — 10, and 0°C, they became extinct in
a short period of storage time (Table 1). But on the similar experiments using tuna meat picces
inoculated with the organisms, a considerable number of them survived for a long time unexpectedly
(Table 2).

Therefore, from the food hygiene point of view, it was found that the insufficient refrigerated or
frozen marine products which had been attacked by the organisms are no safe foodstuffs from the
susceptible of poisoning.



