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Distribution of Pathogenic Vibrios and Environmental
Factors Affecting Their Occurrence in the Seawater
of Live Fish Tank

Ji Hoe Kim', Jeong Heum Park, Tae Seek Lee, Hee Jung Lee and Seong Jun Kim
National Fisheries Research and Development hstitute, Pusan 6 19-902, Korea

ABSTRACT - Distribution of pathogenic vibrios in the seawater of live fish tank and effect of environmental
factors on their existence were investigated by collecting samples from fish markets and restaurants in 6 different
cities. Pathogenic vibrios and coliforms were determined by using the most probable number (MPN) procedure, and
aerobic plate count was enumerated by the standard pour plate method. No Vibrio cholerae O1 was detected in all
the samples tested. Detection rates of V. cholerae non-O1, V. parahaemolyticus and V. vulnificus in all the samples
tested were 7.7%, 69.2% and 23.1%, respectively. Water temperature and turbidity of the seawater measured were
higher in the pathogenic vibrios positive samples than in those negative samples. However, higher salinity and pH
were shown in the pathogenic vibrios negative samples than in positive samples. The aerobic plate counts and MPN
of total and fecal coliforms in the seawater were higher in the presence of pathogenic vibrios than in the absence
of pathogenic vibrios. In this study, the presence of pathogenic vibrios in the seawater tested was closely related with
other physiochemical parameters and populations of coliforms, indicators for food safety.
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Table 1. Sampling location and source of the seawater

collected
Collected city Sampling site  Collected date Source
Seoul S-A July 24,1995  Restaurant
S-B " Fish market
Incheon I-A " Restaurant
I-B " Fish market
Pusan P-A July 25, 1995 "
P-B July 21,1995  Restaurant
P-C " "
Tongyeong T-A " Fish market
T-B " Restaurant
Yeosu Y-A " "
Y'B h "
Mokpo M-A " Fish market
M-B " Restaurant
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Table 2. Physiochemical parameters measured in the seawater
collected from 6 different cities

Collected Temperature  Salinity H Turbidity
city (0 (PSU) P (NTU)

Seoul

S-A 19.8 30.801 7.01 0.76

S-B 25.0 30.373 6.71 0.68
Incheon

I-A 17.5 30.381 7.10 0.47

I-B 245 30.558 7.57 3.35
Pusan

P-A 21.0 32,672 7.43 1.50

P-B 203 32287 6.47 0.20

P-C 21.1 33.909 7.37 0.15
Tongyeong

T-A 24.8 33.081 6.50 1.00

T-B 21.7 25.983 6.48 1.10
Yeosu

Y-A - 33.581 7.26 0.21

Y-B - 33.319 7.27 0.69
Mokpo

M-A 225 30.039 6.52 0.77

M-B 23.0 18.692 6.93 0.28

—, not determined.
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Table 3. MPN of pathogenic vibrios in the seawater of live fish
tank

MPN/100 ml
Collected
city V. cholerae V. cholerae V. para- V. vuini-
Ol non-Ol  haemolyticus  ficus

Seoul

S-A <03 <03 04 3.0

S-B <03 <03 3.0 <03
Incheon

I-A <03 <03 <03 <03

I-B <03 <03 1.5 <03
Pusan

P-A <03 0.4 0.7 <03

P-B <03 <03 0.3 <0.3

P-C <03 <0.3 <03 <03
Tongyeong

T-A <0.3 <0.3 0.6 <03

T-B <03 <03 <03 <03
Yeosu

Y-A <03 <03 <03 <03

Y-B <03 <03 0.6 <03
Mokpo

M-A <03 <03 200 12

M-B <03 <03 440 6.0
Detection
rate (%) 0.0 7.7 69.2 23.1
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Table 4. Enumeration of aerobic plate count and coliforms in
the seawater of live fish tank

MPN/100 ml
Collected  Aerobic plate counts
city (at 35°C, CFU/ml) ~ Tofal Fecal
coliform coliform

Seoul

S-A 2,900 2,400 4.0

S-B 6,500 2,400 240
Incheon

I-A 620 790 49

I-B 1,100 9,200 490
Pusan

P-A 1,600 3,500 790

P-B 1,800 >16,000 3,500

P-C 140 170 <1.8
Tongyeong

T-A 1,900 >16,000 9,200

T-B 1,900 5,400 130
Yeosu

Y-A 530 16,000 70

Y-B 520 3,500 130
Mokpo

M-A 6,700 16,000 9,200

M-B 9,700 9,200 1,300
Median 1,800 5,400 240
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Table 5. Comparison of correlation between existence of pathogenic vibrios and environmental parameters

Existence of pathogenic vibrios

Items Positive samples (n=9) Negative samples (n=4)
Range Median Range Median
Water temperature (°C) 19.8~25.0 227 17.5~21.7 21.1
Salinity (PSU) 18.692~33.319 30.801 25.983~33.909 31.941
pH 6.47~7.57 6.93 6.48~7.37 7.18
Turbidity(NTU) 0.20~3.35 0.76 0.15~1.10 0.31
Aerobic plate counts (CFU/ml) 520~9,700 1,900 140~1,900 570
Total coliform (MPN/100 ml) 2,400~>16,000 9,200 170~16,000 2,100
Fecal coliform (MPN/100 ml) 4~9,200 790 <1.8~130 58
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