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To evaluate the detection rate and the density of Vibrio vulnificus by the sample, sampling arca
and date, 240 sea water samples and marine invertebrates were collected from coastal area of Korea
including Pohang, Chungmu, Yeosu, Kunsan, Sihwa and Pusan from March to October, 1985.

Eighty two strains out of 1087 strains isolated from the submitted samples were identified as V.
vulnificus, Forty seven of total 240 samples were positive in V. vulnificus which were constituted
by 31 out of 138 sea water samples and 16 out of 102 marine invertebrates. Detection rate of V.
vilnificus among the invertebrates was high in the crab, Portunus trituberculatus and the ark shell,
Anadara broxghtonii samples. The samples collected at Kunsan area showed the highest in detection
rate of the bacterium as 67 %during the study period and the density of V. wulnificus was high in

the sea water which was low in salinity,
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Table 1. Detection of V. vulnificus from sea water samples by month(1986)

Detection ratio(%): positive sample/total sample

Area Subarea

Mar. Apr. May Jun, Jul. Aug. Sep.  Oct. Overall
Pusan Songjing 0/2 0/2 0/2 0/2 0/2 0/2 0/2 1/2 1/16
(0.0) (0.0 (0.0 (0.0 (©0 (©0 @O0 (0.0 (6.3)
Haeundae 0/2 0/2 0/2 0/2 0/2 2/2 1/2 1/2 4/16
(0.0) (.00 (.00 (0.6) (0.0) (1060) (50.0) (50.0) (25.0)
Kwanganri 1/2 1/2 0/2 0/2 0/2 1/4 2/2 0/2 5/18
(50.0) (50.0) (0.0) (0.0) (0.0) (25.0) (100) (0.0) (27.8)
Jagalchi 0/2 0/2 0/2 0/2 1/4 0/4 1/4 0/2 2/22
0.0 (0.0 00 (©0 (2.0 @0 (@0 00 O
Total 1/8 1/8 0/8 0/8 1710 3712 4710 2/8  12/72
(12.5) Q2. 5) 0.0) (0.0 (0.0) (25.0) (40.0) (25.0) (16.7)
Pohang - — — - 0/4 1/4 1/4 — 2/12
) ©.0) (25.0) (25.0) (16.7)
Chungma — — — — 0/4 0/4 1/4 — 1/12
(0.0) (0.0) (25.0) (8.3)
Yeosu — — - — 0/4 0/4 2/4 — 2/12
] 0.0) (0.0) (60.0) (16.7)
Kunsan — — — — 4/4 3/4 3/4 —  10/12
(100) (75.0) (75.0) (83.3)
Sihwa Bay — 1/6 —_— - — 2/6 — 4/18
(16.7) 16.7) (33.3) (22.2)

Overall 31/138
(22.5)
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Table 2. Detection and density of V. vulnificus in sca water during the month of July

to September(1986)

Positive sample

No., of -

fArea Subares samples Number Ratio(%) Range of MPN/100m
Pusan Songjdong 6 0 0.0

Haeundae 6 3 50.0 30-300

Kwanganri 8 3 37.5 610-9, 300

Jagalchi 12 2 16.7 3, 000-11, 000
Pohang 12 2 16.7 6.1-300
Chungmu 12 1 8.3 o1
Yeosu 12 2 16.7 7.2-29
Kunsan 12 10 83.3 36-9, 100
Sihwa 12 3 25.0 36-3, 600
QOverall 92 26 28.3 6.1-11, 000

Koz el Fokwl HE 7~9J1 gk
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oo} 2 L WMABEST ¥ WAK(T~16%)e]
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ig.4. Detection rate of V, wulniticus from

marine invertebrates.

B A = w12, TA, A% Hhes 3
JNE 1071A 48] 1@ REReh gl 3] B
o dgllle] lgleorl 4J1e] slzAdlA bzl A
Aste] 10H7h4 = ¥l eh2o) ikl 1iBlekd =
T3 FA8 A 5AN-E 1037k 4] =
slem 9)Jel = Ml abAlgle] 3] ikl A iy
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Table 3. Examination results of V. vulnificus of maine invertebrates in Pusan (1986)

. No. of No. of postive V. vulnificus
ate Species sample sample MPN/100 ¢
Mar. 22 Ark shell 3 0
Blue crab 3 0
Common octopus 3 0
Apr. 29 Ark shell 4 1 73
Blue crab 4 0
Common octopus 4 0
May 30 Ark shell 4 0
Blue crab 3 1 140
Common octopus 4 0
Jun, 21 Ark shell 4 0
Blue crab 4 2 3,000, 730
Common octopus 4 0
Jul. 24 Ark shell 3 1 360
Blue crab 2 1 300
Common octopus 4 0
Aug. 22 Ark shell 3 0
Blue crab 3 1 9, 300
Common octopus 3 0
Sep. 27 Ark shell 2 1 1,500
Blue crab 3 2 610, 720
Common octopus 3 1 610
Oct. 25 Ark shell 3 0
Blue crab 3 1 720
Common octopus 3 0
Overall 79 12(15.2) 73-9, 300

Figures in the parenthesis indicate percentage of positive sample.

Table 4. Examination results of V.vulnificus of marine invertebrates from other
sampling areas (1986)

V. wvulnificus

Station Species Date Time pH MPN/100 g
Pohang Sea cucumber Jul, 14 13:00 7.13 <30
Sea cucumber Aug. 14 14:15 6.70 {30
Hard clam 14:15 6. 40 <30
Blue crab Sep. 14 13:00 6.50 {30
Ark ahell 13:00 6.58 {30
Chungmu Ark shell Jul. 16 13:00 6.61 {30
Sea mussel 13:50 6.64 <30
Ark shell Aug. 14 12:15 6.50 36
Sea mussel 12:20 6.20 (30
Ark shell Sep. 11 11:10 6.84 26
Sea mussel 11:20 6. 60 <30
Yeosu Ark shell Jul. 15 12:10 6.59 <30
Sea mussel 12:10 6.31 {30
Ark shell Aug. 18 13:10 6. 20 <30
Sea mussel 13:10 6. 00 <30
Ark shell Sep. 15 13:00 6.40 {30
Sea mussel 13:00 6.20 30
Kunsan Blue crab Jul. 13 11:00 6.83 <30
Bai top shell 11:30 6.78 {30
Blue crab Aug. 15 08:50 6.40 300
Bai top shell 08:30 6. 80 <30
Blue crab Sep. 14 12:00 6.50 30, 000
Bai top shell 12:00 6.90 {30
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Appendix
Table A-1. Examination results of V.vulnif- Table A-2. Examination resuts of V.vulnif-
icus in sea water at Songjong, 1986 icusin sen water at Hacundae, 1986
Date  Time SHlinlty Temp py Vo e Date  Time SN TEE pu Tl
Mar.22 06:25 34.04 10.0 8.05 3.0 Mar.22 12:00 31.63 11.0 7.85 3.0
34.05 10.0 7.76 3.0 32,63 10.0 7.85 3.0
Apr.29' 08:00 33:85 13.4 7.76 3.0 Apr.29 07:20 32.35 12.5 8&.15 3.0
33.59 11.6 8.22 $.0 31,99 14.0 7.89 3.0
May 30 09:45 33.32 16.0 8.13 3.0 May 30 08:50 33.35 18.0 7.95 3.0
30.13 17.0 7.63 (.0 33.48 17.0 7.89 ¢3.0
Jun.21  11.45 32.40 18.5 7.92 (3.0 Jun, 21 09:20 33.42 17.8 7.93 3.0
32.23 18.5 7.99 3.0 28.68 18.0 7.53 3.0
Jul.24  11:27 32,21 21.0 8.04 3.0 Jul.24 10:20 30.55 19.0 8.01 3.0
32.73 20.8 7.57 ¢.0 30.44 20.0 7.36 3.0
Aug.22 12:00 32.81 19.8 8.10 3.0 Aug. 220 09:40 34.12 23.0 8.15 30
32,69 19.5 7.50 3.0 28.90 22.0 7.20 36
Sep.27 12:00 29.81 19.8 8.09 3.0 Sep.27 08:00 31.48 210 7.66 ¢3.0
25.62 18.4 7.43 Q.0 31.48 21.5 7.06 300
Oct.25 09:30 32.69 17.0 7.60 300 Oct.25 10:25 32.48 19.0 7.66 (.6
32.81 17.0 7.36 3.0 31.48 17.0 7.06 8.0
Table A-3. Examination results of V. vulnif- Table A-4. Examination resultof V. vulnif-
icus in sea water at Kwanganri, 1986 icug in sca water at Jagachi, 1986
Do e Spuy TSt i pwe e S’ TR o0 Gkl
Mar.22 09:20 33.92 11.0 8.06 3.6 Mar.22 08:50 33.70 13.0 7.99 .0
33.82 11.0 7.96 ¢3.0 33.80 12.0 8.09 3.0
Apr.29 07:50 32.62 14.0 8.06 36 Apr.29 07:45 33.61 13.0 8.07 3.0
33.71 13.5 8.14 3.0 33.46 13.5 7.99 8.0
May 30°09:40 32.46 17.5 8.02 (3.0 May 30 08:45 33.01 14.5 7.83 (3.0
33.05 17.0 7.65 .0 33.12 14.0 7.48 3.0
Jun.21 08:40 32.97 17.0 7.71 3.0 Jun.21 08:45 32.39 18.0 7.77 3.0
31.42 18.0 7.15 3.0 32.46 18.0 7.73 3.0
Jul.24 10:35 32.71 19.0 7.92 3.0 Jul.16  14:00 27.99 20.5 7.81 .0
31.59 20.5 7.98  <3.0 28.28 21.0 7.8¢ (3.0
Aug.22 -08:00 32.20 23.0 7.50 (3.0 24 09:03 31.82 210 7.84 3,000
' 32,70 22.5 7.50  <3.0 8L.64 210 7.81 (3.0
26 {13:00 31.34 27.0 8. 00 3.0 Aug.14 13:00 31.66 23.0 7.80 3.0
31.81 25.0 7.90 1,200 3181 230 7.80 (3.0
Sep.27 08:50 29.89 20.5 7.69 9,300 22 08:10 24.00 23.0 7.00  <3.0
31.33 21.5 7.79 610 32.18 24.0 7.50 4.0
Oct.25 09:00 31.33 180 7.60 {3.0 Sep.10 13:50 30.86 23.0 7.42 3.0
28.61 19.0 6.97 3.0 30.82 23.0 8.27 a0

27 08:00 30.69 20.0 8.04 3.0
30.64 20.0 7.68 11,000

Oct.25 08:40 30.00 18.5 7.48 .0

30.28 19.0 7.04 {3.0
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Table A-§. Examination results of V. vulnificus in sea water at Pohang, 1986

Temp.

Salinity

V. vulnificus

Sampling station Date Time o) (ppt) pil MPN/100m!

Inner port July 13 15:00 23.0 33.07 7.96 <3.0

23.0 32.03 7.91 3.0

Outer Port July 13 14:00 23.0 31.91 7.75 3.0

23,0 31.47 7.78 3.0

Inner port Aug, 13 13:48 23.5 31,58 7.80 3.0
23.5 31.53 7.80 300

Outer port Aug. 13 13:19 20.5 33.91 7.80 ¢3.0

. 20.5 33.85 7.80 3.0

Inner port Sep. 13 13:00 25.0 28.99 7.55 6.1

25.0 21.15 7.57 3.0

Outer port Sep. 13 12:00 25.5 28. 56 8.34 3.0

25.5 28. 59 8.39 3.0

Table A-6. Examination results of V. vulnificus in sea water at Chungmu, 1986

Sampling station Date Time q&%gf y Sé’:)ll:l;)ty pl '/Mpvgl/’;%;ﬁ
Inner port July 15 13:00 21.0 27.54 7.64 3.0
21.5 23.19 7.20 3.0
Outer port July 15 13:30 20.0 29,13 7.90 3.0
20.0 26.14 7.92 3.0
Inner port Aug. 13 12:05 24.5 29. 50 7.20 3.0
24.5 28. 05 7.10 3.0
Quter port Aug, 13 13:00 25.0 31.24 7.70 (3.0
24.5 30. 64 7.70 .0
Inner port Sep. 11 11:35 24,0 30.10 3.01 91
25.0 32.02 8.33 3.0
Outer port Sep. 11 11:00 25.0 31.58 8.26 {3.0
25.0 32.32 8.39 3.0

Table A-7. Examination results of V. vulnificus in sea water at Yeosu, 1986

Sampling station Date Time T(eo"ég' Sggtl)ty pH I‘\//IPIle;II’g({ ',;';5
Inner port July 14 12:00 22.0 29, 42 7.45 {3.0
22,5 25.87 7.83 {3.0
Outer port July 14 11:30 21.0 28.32 7.82 3.0
20.5 27.05 7.87 3.0
Inner port Aug. 17 12:00 27.0 30. 10 7.50 {3.0
27.0 30.10 7.55 .0
Outer port -~ Aug. 17 13:00 26.0 29.38 7.70 3.0
26.0 26.01 8.00 <3.0
Inner port Sep. 14 11:40 23.0 21.15 7.70 {3.0
23.0 28.99 7.50 {3.0
Outer port Sep. 14 12:15 22.5 28. 86 7.80 7.2
22.0 28.59 7.90 29
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Table A-8. Examination resulis of V. vulnificus in sea water at Kunsan, 1986

Temp.

Salinity

V. rulnificus

Sampling station Date Time 0 (ppt) pH MPN/100 m!
Inner port July 12 11:00 24.0 4.78 7.23 9,100
24.0 4,79 7.13 360
Outer port July 12 10:30 23.5 24. 50 7.63 1, 500
23.0 24,76 7.76 3, 600
Inner port Aug. 14 08:45 25.0 4.58 7.20 730
25.0 3.21 7.30 360
Outer port Aug. 14 08:10 25.0 23.05 7.30 3.0
25.0 24,27 7.20 3, 000
Inner port Sep. 13 12:00 23.0 7.00 7.50 36
23,0 G. 88 7. 50 730
Outer port Sep. 13 11:00 22,5 21,09 7.40 3, 000
22,5 26,52 7.50 3.0

Table A-9. Examination results of V.vulnif
icus in sea water at Sihwa, 1986

Samplieg Temp.

Salinity

V. vuinificus

Date station S (ppt) pH MPN/100 m!
Apr.25 1 14.0 28,00 7.79 3.0
2 14.0 29.75 7.89 {3.0
3 13.0 30.00 8.00 {3.0
4 13.0 29,82 8.10 3.0
5 13.0 31.00 8.10 36
6 13.0 29.47 8.00 3.0
July 20 1 24,5 27.11  7.79 3,600
2 24.0 27.25 7.85 (3.0
3 22.5 30.01 8.01 3.0
4 22.5 28.82 8.06 3.0
5 22,0 30.30 8.08 {3.0
6 23.5 27.47 7.94 3.0
Sep. 6 1 23.8 28.11 7.89 3.0
2 23.5 28.35 7.90 {3.0
3 23.2 31,00 8.00 36
4 23.0 29,92 8.01 3.0
5 22,9 31,00 8.10 {3.0
6 22.5 28.47 7.95 360
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