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To analyze the safety of shellfish from the Vibrio vulnificus contamination, we investigated the multipli-
cation of V. vulnificus in oysters keeping at different temperatures with or without shell. The numbers of V.
vulnificus contaminated in oysters were more than that in artificial sea water (ASW) after artificial infection.
The storage-temperature had an effect on multiplication of V. vulnificus in oysters, because the number of V.
vulnificus was started to increase rapidly from just after keeping at 25 but no significant variation was
observed at 4 throughout the experiment periods. In different salinity, using ASW of 5, 15, 35 , the
number of V. vulnificus was decreased at both 25 and 4 . However, the rate of decreasing at 4 was
faster than that 25 . Additional, changed salinity also influenced to the decreasing rate of V. vulnificus
keeping 4 as the highest rate in 35 ASW.
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V. vulnificus

V. vulnificus

(Wright et al., 1996) V. vulnificus 

, V. vulnificus

. 

V. vulnificus 

V. vulnificus

V. vulnificus

.

V. vulnificus ATCC 27562, CJVV O4, ES 7602,

NH 1 4 sTSA (Tryptic Soy Agar with

1% (w/v) NaCl, Difco) 25 24

20%

glycerin -80

(Table 1). 

(Crassostrea gigas)

25

V. vulnificus 

4

(0.85% NaCl)

1 mCPC (modified cel-

lobiose-polymyxin B-colistin) agar 40

V. vulnificus

.

V. vulnificus

V. vulnificus sTSB (Tryptic Soy Broth

with 1% (w/v) NaCl, Difco) 25

. 18

microplate reader (Molecular

Devices co.) 590 nm 0.7

sTSA, TCBS (Thiosulfate Citrate Bile

Salt Sucrose, Difco) agar, CPC agar, mCPC agar

viable counting 

. sTSA, TCBS agar 25

CPC agar, mCPC agar 40 24

. 

V.

vulnificus mCPC agar

V. vulnificus

. 

V. vulnificus

V. vulnificus NH 1 2 102, 2 104 2

106 CFU/ml 35

50 L

. 25

Table 1. Strains of Vibrio vulnificus used in this study

Strain Biological origin Geographic origin Biotype

ATCC 27562 human blood U.S.A. 1

CJVV O4 human blood Korea 1

ES 7602 eel Japan 2

NH 1 sea water Korea 2
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6, 12, 24, 48 V.

vulnificus . 

5

4

mCPC agar

40 24

. 

V. vulnificus 

V. vulnificus NH 1 2 104 CFU/ml

12

, 

. 

35

4 25

4 , 25

4 , 25

. V. vulnificus

0, 6, 12, 24, 48 96

5 4

1

mCPC agar 40 24

. 

V. vulnificus

5, 15 35 V. vulnifi-

cus 4 25 . V.

vulnificus 0, 1, 2, 3, 4, 6, 12,

24 , 2, 4, 8, 12, 16, 20, 24 28

sTSA 25 

25 24

. 0.5, 1.5, 3.5%

NaCl V. vulnificus NH 1

0, 1, 2, 3, 4 6

sTSA 25 

25 24

. 

V. vulnificus

V. vulnificus 

(Table 2). V.

vulnificus sTSA, TCBS agar, mCPC agar,

CPC agar

4 V. vulnificus NH 1 sTSA

8.0 108 CFU/ml TCBS agar

1.7 108 CFU/ml CPC

agar 5.4 105 CFU/ml, mCPC agar

6.0 105 CFU/ml

mCPC agar 103 CFU/ml 

. V. vulnificus NH 1 

Vibrio vulnificus 

Table 2. Enumeration of Vibrio vulnificus on different media

Strain
Media

sTSA TCBS mCPC CPC

V. vulnificus ATCC 27562 1.7 108 a 8.0 106 6.0 102 2.4 102

CJVV O4 7.8 108 6.3 107 4.6 102 8.1 10

ES 7602 4.8 108 7.7 107 7.2 102 5.5 10

NH 1 8.0 108 1.7 108 6.0 105 5.4 105

a : CFU/ml
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mCPC agar

. V.

vulnificus NH 1 5.3 105

CFU/g

88.3%

.

V. vulnificus NH 1

. V. vulnificus

V. vulnificus

6

12

(Fig. 1). V. vulnificus NH 1 2 102 CFU/ml

6

V. vulnificus

12 1.6 103 CFU/g, 24

2.7 104 CFU/g V.

vulnificus NH 1 2 104 CFU/ml

6 2.7 103 CFU/g, 12 1.7 104

CFU/g V. vulnificus NH

1 2 106 CFU/ml 6 2.1

105 CFU/g, 12 1.6 106 CFU/g V. vul-

nificus . 

V. vulnificus

2 104 CFU/ml V. vulnificus NH 1

25 12

(Fig. 2). 

V. vulnificus 1.5 104

CFU/g 25

Fig. 1. The number of Vibrio vulnificus in shellstock oysters
during immersion periods. Oysters immersed in ASW sus-
pended different number of V. vulnificus 102 CFU/ml (- -
), 104 CFU/ml (- -) and 106 CFU/ml (- -).

Fig. 2. Viable numbers of Vibrio vulnificus in different
forms of oysters stored at 4 (- -) and 25 (- -). A,
Oysters stored as shellstock in artificial seawater; B, Oys-
ters stored as shellstock in atmosphere; C, Oysters stored as
shucked in atmosphere.



39

, 25

48 1.1 107, 1.2 107

CFU/g V. vulnificus 

. 

V. vulnificus 12 4.5 106 CFU/g

12

96 4 102

CFU/g . 25

pH 6.9 24

5.6, 96 5.4

pH 6.9

.

V. vulnificus

4 ,

4 , 

4

V. vulnificus 96 1.1 104, 1.5

104 1.2 104 CFU/g 1.5 104 CFU/g

. 

V. vulnificus

V. vulnificus 

(Fig. 3, 4, 5, 6). V.

vulnificus ATCC 27562, CJVV O4, ES 7602, NH 1

4 25 4

28

4

Vibrio vulnificus 

Fig. 3. Viable numbers of Vibrio vulnificus ATCC 27562 in
artificial seawater of 5 (- -), 15 (- -) and 35 (- -
) salinity maintained at 4 (A) and 25 (B). 

Fig. 4. Viable numbers of Vibrio vulnificus CJVV O4 in
artificial seawater of 5 (- -), 15 (- -) and 35 (- -
) salinity maintained at 4 (A) and 25 (B).
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. 

25 4 28 105

CFU/ml 15

. 4

4 15 28

35 ATCC

27562 20 , CJVV O4 16 , ES 7602 24

. V. vulnificus

biotype 1 ATCC 27562 CJVV O4 5

15 28

biotype 2 ES 7602, NH 1 5

15

. 

0.5, 1.5, 3.5% NaCl V. vulnificus NH 1

Fig. 5. Viable numbers of Vibrio vulnificus ES 7602 in arti-
ficial seawater of 5 (- -), 15 (- -) and 35 (- -)
salinity maintained at 4 (A) and 25 (B). 

Fig. 6. Viable numbers of Vibrio vulnificus NH 1 in artifi-
cial seawater of 5 (- -), 15 (- -) and 35 (- -)
salinity maintained at 4 (A) and 25 (B). 

Fig. 7. Viable numbers of Vibrio vulnificus NH 1 in NaCl
solution of 0.5% (- -), 1.5% (- -) and 3.5% (- -) con-
centration at 25 . 
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vulnificus 
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25 28

5 35 % 

(Fig. 3B, 4B, 5B, 6B). 4

biotype 2 ES 7602, NH 1 5, 35

28 15

15

(Fig. 5A, 6A). 

NaCl V. vulnificus NH 1

1.5% NaCl V.

vulnificus

. 

Biotype 1 ATCC 27562, CJVV O4 4

28 5 15

35

(Fig 3A, 4A) biotype 2 ES 7602,

NH 1 4 28 5

35

(Fig. 5A, 6A) V. vulnificus biotype 1

biotype 2 

Vibrio vulnificus 
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