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Study on the Distribution of Vibrio parahaemolyticus
along Cheju Coast

Min-Kyoung Song, Man-Chul Kim and Moon-Soo Heo*

Department of Marine Biotechnology, Cheju National University, Jeju 690-756, Korea

Abstract — A study on the distribution of V. parahaemolyticus among sea water, sea mud, and
marine products in Hwabuk, Samyang, Daepo, Jungmun, Pyoson, Anduk, Aewol, and Gwakji on
the coastal area of Jeju island was conducted from January to December in 2002. The 2,880 total
specimens of 960 sea waters, 960 sea mud, 960 marine products were collected and studied for the
rate of isolation of V. parahaemolyticus, and biochemical, serological and antibiotic sensitivity
tests were performed. A total of 417 strains of V. parahaemolyticus were isolated and identified
from 2,880 total specimens. In the test of biochemical properties, 100 of V. parahaemolyticus iso-
lates in the presence of 0.85% NaCl were positive in the utilization of lysine, ornithine, indole, glu-
cose, and mannitol, and negative in the utilization of ONPG, arginine, sodium citrate, urea, tryp-
tophane, inositol, sorbitol, rhamnose, sucrose, and melibiose, H;S production and VP reaction,
while positive or negative in gelatin liquefaction and utilization of amygdalin or arabinose. The
isolation rates to the specimen were 161 strains (16.8%) from 960 of sea waters, 137 strains (14.3
%) from 960 of sea mud, and 119 strains (12.4%) from 960 of marine products. The isolation rates
of V. parahaemolyticus from 8 coastal areas were 14.4% (52/360) in Hwabuk area, 15.3 % (55/360)
in Samyang area, 13.6% (49/360) in Daepo area, 18.3% (66/360) Jungmun area, 13.1% (47/360) in
Pyosun area, 16.4% (59/360) in Anduk area, 12.5% (45/360) in Aewol area and 12.29% (44/360) in
Gwakji area, respectively. The distribution of 417 V. parahaemolyticus, isolates was high at Jung-
mun with 18.3% (66/360), and from sea water with 16.8% (161/960).
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V. parahaemolyticus, V. cholerae7} Vibrio Zr32] 717
B3} Yol o™, Vibrio 72 )RR ARl AW}
ol AFE 2o} o|XH® V. parahaemolyticus, V.
choleraeZ 8|23} Vibrio&2 34, A8 &, AE S0
2RE A - Moz A FdEe] AW E of7]3}
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2-glvelel| M= V. parahaemolyticus®] EA 7} L= A
ol & A =T A AAT s F oA F Fo
AANM B #E H22 EF - 23T o]F (Chuner
al. 1967), 3= dgke] s B o] fellA 2 74 2
£ ZASI T (Shon er al. 1970), Falj <t =2 i<~ 30
A H g sAEelM 2 Fo Fxdste 3ud v gl
o] (Ju 1983; Kang er al. 1994), Ak gtol A Aalshe
HFollH B F& Bzl By 3 vl 3loh(Yoon er al.
1992).
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Fig. 1. Sampling stations (2002).
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3. V. parahaemolyticus 2%

Zze) Az 9 23] AAE AHshe] APsiglon,
At 22 HRE ILFF A% e Aakdm A
22A E3A 10cm ofg] whzx) ke A
100g& BF470 ARsgen, HHEE A e
oA B A% FlA ARske] YR FA5)
slal ololaubrol mastel gkt 5 YAl B
o]Zbe} Ay Az 24kE s4=3= Millipore filter (pore size
045um)z o373k & (A E 1% NaCl Alkaline
Peptone Water (APW, pH 8.4, Difco USA) 100 mLe)| < x}

AZa, 100 g8 AHT AHLE vl 5o
A 22 oz 13 S wWekstds Afe
28¢ Weldz %22 439 s19lg waew
Bo) 100g A= S~108122] 1% NaCl APW (pH 9.2)
o] geo] 35°Col|A] 15~ 18X 75}t U=} &=F skl
on, gt A 2ATAL S FHHT Qo
pHAF A5}57) wBo] dAEFE B4 pHE 022
245 Wk, Eel, Aol 2L olFE o
A =33t WA, oprha), A melv e 2EHe
ZtelA] 100 g& 1% NaCl APW (pH 9.2)¢l] 4 &3] Uz}
Z2AA. 93 2347 8 dl5E omL, A o
HAES 10ge 3% NaCl A7} APW 90 mLol| A %3
35°C, 15~ 18A|7+=¢t 23} ZFuljekA)Z] o} uj okl
Az Rl A g5 wl-Fo]E ¢]-£3] Nutrient agar (NA),
Blood Agar Plate (BAP) agar @ Al®]u} %]l Thiosulfate
Citrate Bile Salts Sucrose (TCBS) agare| E“;_h'ﬂ-jl 35°C,
15~ 18] 2kg3t vl kA F&=Hl, =% Difco A1 FS AH4-
stglth. V. parahaemolyticus’= TCBS agard| A 27 2
mm Y 9] 9] sucrose B]E-&]Ad 2N A& PAslnz
wjoF &, Ak s e A}A 3% NaCl& *7}3t Brain Heart
Infusion (BHI) broth (Difco. USA) & BHI agar (Difco.
USA)el| &3l o]F BAAF=E 3k
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el dabl ols) edstln $44 AV} Sle
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TS Adst Abgske wiA]elE 3% NaClg
Aok, S48 HelA ohen e gsabd A
e NRsheAh TCBS agars Al 12) ¥4 ¢
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7] W Fol| sucrose B]Z& §-A} Vibriow= V. parahae-
molyticusk 7+ Me] g PAstuz oz F
Wel B shdch AA sucrosew|#3lAd 2F4 A=
AF &) gram staing AAIFF IHSAHE ARF @
ql3ted o} Oxidase A &S 3}7] ¢sir] Aol 1% tetra-
methyl-p-phenylenediaminedihydrochloride =848 #
3}l NAo| A }ek colonyS BHH WFo|= whA
Oxidase oJ%|o] Wepr = R97F 30% oo A2
AN m= Aoz WIH ok, £F Fo Yl
HYNE Ao #ASAT Fo] FHE A«
Awt F& AHgshd wxe) pHb Ao 2 So] false
negative® el 7] wjFo] TCBS agaro}A] A&t colony
Z o] &3}A] ¢l Motility, Indole pyruvate (IPA) %
indole reactiong #<¢l3}7] $¢13] Sulfite Indole Motility
(SIM, 1% NaCl 7}, Difco. USAM A& o] &-3fe] +F
49 PARSOIA AR Zadshe BT ¥
Kovac Alof& "ojme] HAL vellE S kA, 8
Ag vehllE A& Ao = #AAS Y. Kligier’s Iron
Agar (KIA, 1% NaCl A7}, Difco. USA)d| #& % 3l
o &, gas D HoS AAHS22 gl siedn). glucose fer-
mentationdhH 2B 7} 3oz W, gas AAA] S
TR 7127t A WAy FEEER O f%
£ FAHGT HS7H QAT w7 TERI EAe
2 H3lez 1 oRE stk

w3 V. parahaemolyticus®] 3.34-& F<elslz] ¢
Nutrient brothel] NaCl-& Z+7} 2,4, 6, 8, 10, 12% H ==
Azt e}t 421e] broth 3 mLe)| 78 HZ313 18~24
A|Zbg<t vhekate] wiA|o) o] Aet EE Ha fAo
2 Al w3 WA & d8el odt EE]lA
obdA] & odetr 7] 8] wiFd 1 wWjFolE A} wjx|e]
Az} A wfFate] elstdet. Methyl-Red(MR)A) 32
MR-VP uj] A] (Difco. USA)el| Xdié‘]-m] 37°C, 18 ~24A]1 7}
Et kgt ¥ methyl-red A]2FE 718 & HAE el
W ok o=w #AIstgdv}. Voges-Proskauer (VP)A] 3 -2
MR-VP s Zlef} AJE3}ed 37°C, 18~24A|7H52F vl ¥t
3 6% o-naphthol €9 0.2mL%} 40% KOH 0.l mL& 7}
stol 1417 ool e AAE GEiE oz @
A3l = o2 P3petz] AAak-e BHI broth (3% NaCl
A7l F& #Zshe] wjekst &, API 20E Kit (biomer-
ieux. USA)E o)-ga) Aleskglem Kit Aol ol &34
B4 ae WEH EF4E ALHA WL V. para
haemolyticus7} 530]7] wj&ol 0.85% NaCle A&
et 2215 V. parahaemolyticus®) B8 AR
P 2= pH, E=ol dis) APsiged A ke
TE A)¥37) 93] BHI broth (Brain Heart Infusion, 3%
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NaCl 7}, pH 8.4)0] 23131 5, 15, 25, 35, 40, 45°Co
A wjoFste] wickde] EEtHW FHoz BASHH-
pHX: 37°CellA] BHI broth (3% NaCl H7HE pH 26|14
pH 122 =A3lHA wjokste] wjeklo]l E5 Al JA
oz BAEY T, Q= Hg =AR= BHI broth (pH 8.4)
o 4 58 1%0M 129714 2R3 & F& HZFs}
of wjeFstel 660 nm vk FH=E FAst] AA
sl

2) Kanagawa phenomenon %! &
Aol AA falE Fo RES AN =714
e 48A7)=d oBF dAE Kanagawa Aol
g 3}u, Kanagawa 84 A 55 WEA $8 5
& WA s A EZA o] 31e (Chun et al. 1975). o] 2} 3
°] Kanagawa 485 A= 7t
7229 AT AN 2 HHE A 2e @
°_‘1 £ Fn}sle 7Z+zt Red Blood Cell (RBC) suspensions
ZA)sl=d WA fibring A A3t HFA)|A salinee =
washing3t RBC ¢Fo] 2:1¢] u]&= suspensions THE
¢lo}t. Kanagawa €38k 7 Alal| x| (Wagatsuma ¥H ¥ uj
A)ell =A8 RBC suspensiong 5% v]-&= A7l
BAP agarg 9E¢ith THE BAP agarel]l #& AFA|A
37°Col Al 18~24A17bg<k wiokat & Atd g 7}t
g iAo £ 2P Fe] iz LHYL 7F3E v
dAME §8%o] WA g AE oz WA
o}, 38} V. parahaemolyticus®) o= A (0), B
(H), #AA (K)o 3FF7F dovt, HE-2 V. para-
haemolyticus X Fo)7) Wl o T FAHL O
W Ko 33bol| olsle] HAE T} (Nair er al. 1985). AN,
2 (Table 3)= 1~112] O,
1~759] K3 (2, 14, 16, 27,35, 62 ZA) o2 RE] o
2]z 80709 AFPor Hof Qo B AFANME
e kA, AR AAF A|& A3} V. parahaemolyticus
FAHE FF A8 K @A A S3REE A%
o}7] 98l 2] K-antiserum (Denka Seiken Co. JAPAN)
Ae5ted slide €%181-2-(Shinoda et al. 1983)& A} &)
st et
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V. parahaemolyticus2] 31

S ot fu

Az 9 n@
1 pe@Fe A%y B4
87/ A DefA E|® FF= TCBS agarel| A sucrose
u]-2& sk 344l green color colonyE A8}
™ Gram staing A& AAs 2 23 Feler
%

Ql mbare BolA] ofir, & #o] FAAYTY =
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A {o

< g 2% &4 dFeldsk 2Hd #F F A9
Wz 27 25354 99 Agsel A%ey mwa
& sodch 594 A¥elN Nge A g

9} 10%2] Al9dS A7Hg NBalAE w8314 gote D#
1~8%2) Agg B NBel wasgded 1 F
2~4%2] NaCl s=olM 714 S8 E8e¢E &
g 4= 9J9lo}(Table 1). ©) & E3l V. parahaemolyticus=
AAQ) 3FFUE & P U BELEAFPL 5°C
oAM= weslR] Aok, 15~45°C7A e S5k o)
E3] 35°ColA] 7} A A& Ed o) F vF
ouol HALLLEs} I°CRTY FLAFYE & 5
Slgieh 7 pH el Aol pH 2~4, pH 126] 4%
waahx] haleh pH 6~ 10744 2 Bassm, 7P

E=4

o] 9AIEE pHE 8o|glon}, 53] AR EZICIAM =
uh-g-o %ﬁg g 4 ok API20 EkitE o] -8
A3 Aol A 47l Al AGeA E2lE 10045
8} EZ V. parahaemolyticus®d B 2¥ 73}, ONPG,
ADH, LDCE x%3slo] 187) 3}5e] 54T &S 1
o] AAQ V. parahaemolyticus®] EAL Fepc)

V.
W PUEE polenl MR U 2

o
$r B2 25 29T PIVSE v 4 A,

Table 1. The Morphological and Physiological characteristics of
V. parahaemolyticus

Strains Isolated V. parahaemolyticus
Standard strains (100)

o Stl(-?l)ns Jeju Seogwipo Namleju Bukleju
Characteristics (25) (25) (25) (25)
Gram staining - - - - -
Motility + + + + +
Growth in

0% NaCl - - - - -
1% NaCl + + + + +
2% NaCl + + + + +
4% NaCl + + + + +
6% NaCl + + + + +
8% NaCl + + + + +
10% NaCl - - - - -
Growth at
5°C - - - - -
15°C + + + + +
25°C + + + + +
35°C + + + + +
40°C + + + + +
45°C + + + + +
Growth at
pH2 - - - - -
pH 4 - - - - -
pH6 + + + + +
pH 8 + + + + +
pH 10 + + + + +
pH 12 - - - - -
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Table 2. Characteristics of Biochemical reaction of the isolated V.
parahaemolyticus

Strains Isolated V. parahaemolyticus
Standard strains (100)

trai . B .
¥ E?l)ns Jeju Seogwipo Namleju Bukleju

(25)  (25) (25) (25

Characteristics

Indole in SIM + + + + +
Metyl red + + + + +
Oxidase + + + + +
KIA K/A K/A K/A K/A K/A
ONPG

(ortho-nitro-phenyl- - - - - -
galactosidase)

ADH (arginine) - -~
LDC (lysine)

ODC (ornithine)
CIT(sodium citrate) — - -
HZS
URE (urea) - - - - -
TDA (tryptophane)  — -~ - - -
IND (indole) + +

VP
(Voges-Proskauer)

GEL (kohn gelatin) — -
GLU (glucose) + +
MAN (mannitol) + +
INO (inositol)

SOR (sorbitol)

RHA (rhamnose)
SAC (sucrose) - -
MEL (melibiose) - -
AMY (amygdalin) - -~
ARA (arabinose)

OX (on filter paper)

+ o+
+ +

+ o+
+ o+
+ o+

|
!
|
|
|

+
+
+

!
|
|
|

o+
+
+

|
|
|

|
|
|

+
+ R W
+ B H

+

2 AdelH ¥eY FFE FH TS SANSE B
t}. Kohns gelatin, amygdalin, arabinose?l 73-%-
Z9} 2] o8 oA HPEd gelatingl 7
AN B FFE= oy 2 SAu

o} Uriz) Aoy g F3e AR SANEE
2ok Amygdalinih-g-& MAZ, FAF2 A FlA £
g8 #FE FH 3L S-S 2yt AlFAlg
BAFE AGelN 2F FFE BF SANE ¢
ehdc}. Arabinose?l -2 47 Al - A HelA EE
" 28 FFM S-S B3 (Table 2).

d

2. B #F2] Kanagawa phenomenon %

LRkl

Kanagawa phenomenon A|3-2 @4 -23u-2-& AA| g

10075 (A 99 257 F4)E A2 8%o™ human
bloodoj A= & 217FF7) ok ez Jvehda, 199F7}
Aoz Yepgth A e AFAlA 3TF7F F
A, AAZANAN 5FF7) A, FAFZAA TEFL
kA, BAFZAN 67FF7t FAHEE vebdet A4
& B3]l 21FFE AAdE Jepd dedMe 97
Z Ao M T7FF, JAHEME 5757} Kanagawa
phenomenonel| 4] Z+zb oFAl& ®.dv}(Table 3). V. para-
haemolyticus’= $82¢) AR 7+ B E Ao
9 Kanagawa 8384 TDH (Thermostable Direct Hemo-
lysine &, WEA SdSolgtnx 3, V. parahae-
molyticus| AR BANA BaFE AAABL 22
o] ¥7|x ¥} (Joseph et al. 1982; Tsujimoto ef al. 1994).
Barker et al. (1974)2 9ubx o 2 FalolA E2]F 79
7]~ Kanagawa phenomenon A]3 A= 2F oA ut
S5 Ve, vl A Eeld 3AFFE AEE &
Juke-2 Ueldcta sl ot Al 2l A e
2 V. parahaemolyticus) 4] = Kanagawa phenomenonoi|
A e FAAEES UERITE AL 2 4 AT 21%
o] fAEe ®a AFAGH Z FEligk A9 V.
parahaemolyticus®] X Kang et al. (1994)2] 1.0
A 313%2) oFA&E el om, Ju(1983)8] B ueA
66%2] <FAEL el 1, Lee ef al. (1984)8] B 310jA]
58.3%<} 26%2] oFA-8-& Jehd ¥bH Yoon et al. (1992)
o) BT 0%8) PEE ekt

K 8 Ao d& 234k A)gelA antiserum (Denka-
Seiken Co. JAPAN) £8] FF F 10075 =3 I3
oz RF3 A= Table 40 }e}yd}. K-antiserum
I A5 BHFE $ e ¥ 16 serotypesol $ .o
o] F K-288]0) 11 #5(14.9%)2. 7} wkstv} K-25
e 8FF(10.8%), K-328 7} 4832 675 (8.1%), K-
17, 29, 34, 5282 57F3F(6.8%), K-5, 39, 638 & 475
(5.4%), K-9, 37, 508 37FF(4.1%), K-428& 27
(2.7%)9 27, K-antiserumol] 2-3-& Mo]x] kel
Z 2673 (35.1%) 0]t} Kang er al. (1994)2 g3
Al 14 U A, o E A EElF V. parahae-
molyticus®] WE AT REjolr IR 1647,
10type2 V9], K-283] o] 47F-2 714 wol x5
o] 9l&-& B yakglch Ju(1983)e R.13d et U+
2] V. parahaemolyticus®l] o3+ AT EFAA {334
2 907, 10typee 2 Y}x¢lar, K-283 o] 2652 714
wol BxFo] 9leg Busiga AFAGL A$ 16
T35 Stypeo 2 e 5¢F7F K288 o= 7M &
o] £x¥o] gl Bt B A= K-283
o] 7b4 wol ExEHE-& Faelstu. g Song eral

Sv

2 N
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Table 3. Hemolytic reaction of the isolated V. parahaemolyticus on Wagatsuma medium with human blood and horse blood from the 8 areas

Hemolytic reaction

Strains isolated Areas Human blood Horse blood Kanagawa Phenomenon
Negative Positive Negative Positive Negative Positive
Jeiu Hwabug 11 2 2 il 1t 2
) Samyang 12 1 12 1 12 1
Seoawino Daepo 11 2 2 11 11 2
. . gWIp Jungmun 9 3 3 9 9 3
Sampling regions
NamJeiu Pyosun 10 3 3 10 10 3
] Anduk 8 4 4 8 8 4
. Aewol 10 3 3 10 10 3
Bukleju Gwakii 9 3 3 9 9 3
Sea waters 26 9 9 26 26 9
Samples Sea mud 28 7 7 28 28 7
Marine products 25 5 5 25 25 5
Total 79 21 21 79 79 (79%) 21(21%)

Table 4. Serotypes of V. parahaemolyticus isolated from each set
of samples

No. of isolated
V. parahaemolyticus

K-antiserum Total (%)
Sea Sea Marine
waters mud products
K-25 3 2 3 8(10.8)
K-32 3 1 2 6(8.1)
K-28 4 3 4 11(14.9)
K-5 2 2 - 4(5.4)
K-29 2 ! 2 5(6.8)
K-37 - 2 1 3(4.1)
K-48 2 2 2 6(8.1)
K-39 - 2 2 4(5.4)
K-9 1 2 - 3(4.1)
K-34 2 1 2 5(6.8)
K-42 1 - 1 22.7)
K-63 2 - 2 4(5.4)
K-17 2 2 1 5(6.8)
K-52 2 2 1 5(6.8)
K-50 1 - 2 3(4.1)
Untypable
strains 8 13 5 26(35.1)

Total 35 35 30 100

(1984)2 <alve} dAgre] V. parahaemolyticussl] N3t

(o]
= 7
YA BReales $H2 66FF, 15type o2 e
9, K-3,5, 158 0] 4zt 6dF2 7P g@o] HEF e
9ee Baglon, Lee 5(1984)2 it deie] V.
parahaemolyticusel] g AT BEFoA f3E=
11973, 16typeo 2 V}5¢lal, K258 o] 117FF2 713
o) ExHo] 9J&E B3yt

3. V. parahaemolyticus® 94, HAY ¥X

200291 19EE 12974 1270l AA 4 A - 2,
871 A GlA AT 288079 FHES G ez A
oWl = V. parahaemolyticus®) 7% & =A3 A3
= Table 5o ¢Jv} & 2,88072] HAloA 417 (14.5%)
79 V. parahaemobyticus7} == ¢t A7 S
79 % 9607 1617 (16.8%)¢] Fe|=Hded A4
W A 120764 25(20.8%)7 0] HE® FEA Aol
1 e BEae Jell 164 (13.3%)] #2d
FRA R Fo] A Fe Bx &g vehld A A
ol A% & 9607 FollA 137 (14.3%)7 0] FE|H e
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Table 5. Isolation frequency of V. parahaemolyticus from samples

Sample source Sea waters Sea mud Marine products Total

Areas A B A B A B A B
Jei Hwabug 120 19(15.8) 120 16(13.3) 120 17(14.2) 360 52(14.4)
J Samyang 120 20(16.7) 120 18(15.0) 120 17(14.2) 360 55(15.3)
Seopwing 2P 120 21(17.5) 120 15(12.5) 120 13(10.8) 360 49(13.6)
0gWIP Jungmun 120 25(20.8) 120 21(17.5) 120 20(16.7) 360 66(18.3)
Namleid Pyosun 120 18 (15.0) 120 15(12.5) 120 14(11.7) 360 47(13.1)
am-e) Anduk 120 24(20.0) 120 17(14.2) 120 18(15.0) 360 59(16.4)
Buklein Aewol 120 18(15.0) 120 17(14.2) 120 10(8.3) 360 45(12.5)
J Gwakji 120 16(13.3) 120 18(15.0) 120 10(8.3) 360 44(12.2)
Total 960 161 (16.8) 960 137(14.3) 960 119(12.4) 2,880 417(14.5)

A, Total number of samples collected; B, Total number of isolation of V. parahaemolyticus (ratio in %).
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