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The distribution of hemolytic Vibrio sp. from sea water of three main beaches located in Busan (Gwangan(G),
Haeundae(H) and Songjeong(S) beaches) was investigated from June to September 2006 ; this is mid-summer
and the main season for bathing. The monthly detection ratio from each beach was 29.2% (7 of 24 samples,
G), 33.3% (8 of 24 samples, H), and 16.7% (4 of 24 samples, S). The most probable number(MPN) of
strains detected ranged from 1.8-36(G), 1.8-180(H) and 1.8-18(S) MPN/100 mL. Of the isolated strains,
24 strains showed definite hemolytic activity. These 24 strains were identified as Vibrio fluvialis, Vibrio
vulnificus, Aeromonas hydrophila, Actinobacillus ureae and Eikenella corrodens. Vibrio fluvialis was detected
from all three beaches investigated. Vibrio vulnificus was detected from Haeundae and Gwangan beaches.
Gwangan beach had a higher detection ratio of Vibrio sp. than Haeundae and Songjeong beaches. These
results suggest that seafood harvested from the vicinity of theses beaches may cause food poisoning and
risk management to prevent Vibrio septicemia is required, especially for Haeundae and Gwangan beaches.
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Fig. 1. Location of sampling stations of beaches located in
Busan, Korea.
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Table 1. Biochemical characteristics of the isolated hemolytic strains from sea water of beaches located in Busan, Korea
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Table 1. continued
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Table 1. continued
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*. DP3, DP 300; URE, Urea; MLT, Maltose; INO, Inositol; ARA, L-arabinose; OFG, Glucose; CIT, Citrate; MAN, Mannitol;
ADO, Adonitol; GLU, Glucose(ferm); GC, Growth control; MAL, Malonate; XYL, Xylose; COU, p-Coumaric; ARG, Arginine;
ACE, Acetamid; TDA, Tryptophan; RAF, Raffinose; H2S, H2S; LYS, Lysine; ESC, Esculin; PXB, Polymyxin B; SOR,
Sorbitol; ONP, O-Nitrophenyl 1-3-D-galactopyranoside; ORN, Ornithin; PLI, Plant indican; TLA/LAC, Lactose; SUC, Sucrose;

RHA, Rhamnose; OXI, Oxidase
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Table 2. Detection ratio of hemolytic Vibrio sp. isolated from sea water of Gwangan beach, Busan, Korea
Date (2006) Water temp. (°C) pH Salinity (%) Isolated strains MPN/100 mL
27 June 213 8.54 31.2
20.7 8.27 32.4
224 8.22 30.1
5 July 19.9 7.82 241
19.7 8.1 243
19.9 8.01 24.4
12 July 19.3 6.95 29.3
201 7.40 29.6
225 7.43 275 V. fluvialis 36
24 July 22.9 7.14 18.8 V. vulnificus 36
225 7.45 19.8
222 7.53 19.3
1 August 19.7 7.15 314 Unidentified 1.8
209 7.78 31.8 Actinobacillus ureae 2.0
24.6 7.84 27.0
16 August 245 6.34 275 ’ V. wvulnificus 1.8
253 7.30 27.2 V. vulnificus 18
235 7.62 271 V. vulnificus 1.8
23 August 29.0 8.14 30.1
31.0 8.09 30.3
305 8.15 30.7
19 September 24.0 8.20 28.6
24.0 8.21 28.7
23.0 8.20 28.7
Table 3. Detection ratio of hemolytic Vibrio sp. isolated from sea water in Haeundac beach, Busan, Korea
Date (2006) Water temp. (°C) pH Salinity (%) Isolated strains MPN/100 mL
27 June 201 8.30 314
20.3 8.26 32.0
18.4 8.42 324
5 July 18.3 7.80 36.5
18.3 7.39 309
18.1 7.65 31.2
12 July 19.6 7.74 30.0 Unidentified 1.8
20.4 7.76 305
214 7.86 29.7 V. wulnificus 18
24 July 216 7.86 23.0
21.6 7.82 229 V. fluvialis 1.8
21.7 7.87 23.5
1 August 20.7 7.67 314 V. fluvialis 180
21.7 7.82 31.8
24.6 7.87 30.7
16 August 25.0 8.02 31.0 ) Unidentified ‘ 18
255 8.01 31.0
25.0 7.97 30.6
23 August 25.0 8.13 30.6 V. wvulnificus 1.8
25.5 8.17 305 Unidentified 3.6
28.0 8.32 31.1
19 September 24.0 8.24 29.3 Unidentified 1.8
24.0 8.22 29.3

23.0 8.25 29.2
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Table 4. Detection ratio of hemolytic Vibrio sp. isolated from sea water in Songjeong beach, Busan, Korea

Date (2006) Water temp. (°C) pH Salinity (%) Isolated strains MPN/100 mL
27 June 18.8 8.32 325
19.9 8.24 32.2
20.8 8.45 32.3
5 July 18.1 7.88 30.7
18.2 7.22 31.2 Unidentified 1.8
18.3 7.85 313
12 July 20.7 7.65 30.3
21.1 7.75 28.9 Aeromonas hydrophila 1.8
21.6 7.79 29.2
24 July 21.6 7.72 22.8 V. fluvialis 1.8
21.6 7.78 22.8
215 7.90 22.9
1 August 212 8.10 315
20.7 7.85 30.8
21.4 7.71 31.3
16 August 27.0 11.92 31.0
255 8.01 30.5
26.5 7.92 311
23 August 29.0 8.19 31.1
28.5 8.15 314
29.5 8.19 31.5
19 September 24.0 8.21 29.2 Eikenella corrodens 18
23.0 8.25 29.2
245 8.24 29.2
13 $AFQT, 798 skl V. fluvialis?} 1.8 MPN/100mL ~ ©]& Q1§ AFE9] ¥4e] Erial A=Y 53, @itz
&= AT} (Table 4). V. fluvialise 3719] j5&30M 2% o} sjed) si8Ade vneegs 93 vt 4ot
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I V. vulnificus 398 R 2 3|5 AEE
53], 3te] sl A ZAEHUT oy § AHe
3N SlFEF AT A AL FARES A RS Be

2006AA117)0) 2l&te] 3 E Az A0 AP A=
E21S)=3
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