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Abstract

A study on the distribution of V. parahaemolyticus among sea water, sea mud,
marine products in Hwabuk, Samyang, Daepo, Jungmun, Pyosun, Anduk, Aewol,
Gwakji on the coastal area of Jeju island from January to December in 2002.
2,880 total specimens from 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 test.

The results obtained were as follow ;

1. 417 of V. parahaemolyticus (14.5%) were isolated and identified from 2,880 total
specimens.

2. The biochemical characters, 100 of V. parahaemolyticus isolates in the presence
of 0.85% NaCl were that all-positive reaction in lysine, ornithine, indole, glucose,
mannitol and all-negative reaction in ONPG, arginine, sodium citrate, H2S, urea,
tryptophane, VP, inositol, sorbitol, rhamnose, sucrose, melibiose and positive or
negative reaction in gelatin, amygdalin, arabinose.

3. 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, 119 strains (12.4%) from 960 of
marine products.

4. 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,
16.42%6(59/360) in Anduk area, 12.5%(45/360) in Aewol area and 12.2%(44/360) in
Gwakji area, respectively.

5. The monthly isolation rates V. parahaemolyticus were 13 strains(5.4%) in
January, 16 strains(6.7%) in February, 28 strains(11.7%) in March, 35
strains(14.6%) in April, 39 strains(16.3%) in May, 48 strains(20.0%) in June, 57
strains(23.8%) in July, 64 strains(26.7%) in Augest, 56 strains(23.3%) in
September, 32 strains(13.3%) in October, 20 strains(8.3%) in November and 9
strains(3.8%) in December, respectively.

6. The distribution of 417 V. parahaemolyticus, isolated was high at Jungmun
with 18.3%(66/360), on Augest with 26.7%(64/240) and from sea water with
16.8%(161/960) respectively.

7. The seasonal isolation rates of in summer were highest, above results were

102 strains(14.26%) among 720 specimens in summer, 169 strains(23.5%) among



720 specimens, 108 strains(15.0%) among 720 specimens during fall, 38
strains(5.3%) among 720 specimens in winter, respectively. V. parahaemolyticus
was more frequently isolated from sea water and sea mud in spring and fall, sea
water and marine products in summer, sea mud in winter season.

8. All isolated V. parahaemolyticus were  sensitive to Cefotaxime, Cefoxitin,
Imipenem and intermediate to Gentamycin, Amikacin, Tetracyclin, respectively.

9. The distribution of serotypes of isolated strains was 16 types of monovalent
K-antiserum. the results of K serotypes were follows; serotype K-28 was 11-
strains(14.9%), serotype K-25 was 8 strains(10.8%), serotype K-32, K-48 were 6
strains(8.1%), serotype K-17, K-29, K-34, K-52 were 5 strains(6.8%), serotype
K-5 K-59, K-63 were 4 strains(5.4%), serotype K-9, K-37, K-50 were 3
strains(4.1%), serotype K-42 were 2 strains(2.7%), respectively. Especially
serotype K-28 were highly isolated.

10. The results of the hemolysis on modified Wagatsuma agar medium added
human blood; positive of Kanagawa phenomenon were 21.0%, negative of
Kanagawa phenomenon were 79.0%, respectively.

11. The V. parahaemolyticus could be isolated from 4 enteritis patients infect with
V. parahaemolyticus through -Augest to September, 2002. Their distribution

showed 2 csae in Jeju city, 1 case in Nam-Jeju, 1 case in Buk-]Jeju.
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1. }\-]i

Vibrio parahaemolyticus(Fau| B8l 2. o]3} V. parahaemolyticus)< W 2.2 2 3}
(Family Vibrioaceae)dll &3tH, o|3o|= Vibrio, Aeromonas, Plesiomonas,
Photobacterium 43t Z°] th. Vibrio%< sl ol A28t vAE2ZA4 dA7HA 40
ol A e s, AW, oilF, EHAE, T 4F kel
MAstar, sl FRo] sty Alztske st vle FR e S ek 54

5
Al#tol th(Hollis %, 1976; Oliver %, 1983; Sarkar %, 1983). Vibrio%% 12 w %]

Azl A S dovje=d e A FHLS st HEFAY, odd o)
T8 A S A4S TASA Hed, F AR 3 AEAAE v Este] A
a4, HdF Tol 79 A9 deolvh. 53 w4 AHBALS VibrioFel €3 QA
ol v ol AS AR e, 2 FolM V. parahaemolyticus, V. choleraeS W] &3}

V. vulnificus, V. mimicus, V. fluvalis, V. hollisae, V. alginolyticus 5°] 92 o
2 de8x drkHlady 5, 1996; Johnston 5, 1986; Balows %, 1991). V. para-
haemolyticus, Vibrio cholerae”?} Vibrio 49 714 &3 A2 FolH, Vibrio 9
g HEE2 A HHste] FHS FEstt) ol H ¥ V. parahaemolyticus, V. choler—
aes W E3 Vibrio%S 34, odF{, diE So2FEH 2. b oer A #

dEo] AWE op7lsty] wWitel TTRATE R Fas wAZF Ha

M= w2 gto] le] Hof AFmo] WAE oA AL QlaL, ofAopA & Ml T}

o % W uIgME B o 93 HFm @Al Aldl: B i(Sarkar 5, 1983;
Molitoris &, 1985; Wong &, 1999) ¥ ®} St} V. parahaemolyticus<= 35, 74,

AT, AEF L BFAE S RA] AN ZIYTOR A% L8 17C

2 38 A9 sl Ae] dEgol o (Janda 5, 1989), 53 1ERL
FAom 7 Ao ST AW FAo] AsHel 17 @A gasy A
e @

g el G Feo) dgolt 2 B A5 Wakw /)9



3t AgHo® TF $AEL e AAo|th

Syl = V. parahaemolyticus® EAM7F d#HF o]F ABE X oA A
As sl 2 oo/ T HAA & #& HExZ EF. Bud o]F(Chun %,
1967), &= Ate] & B o] FolA # He EEXE =
RaL, et Ao sfg aA H W sAEelA 2 e EEHIGS Hil(Ju,
1983; Kang 5, 1994)3 v} 9o, 4 who|A] A Asts dFolr 2 7S 2 1
I (Yoon 5, 1992)%F H} ¢l

B Ao = V. parahaemolyticusel €3 ZtE AW 2 A F= o 55 93
71Z AaE 837 Y& 20029 % 1955 1297FK] 1270 Lel] 4% 9 ¥HE A9
of wel s, A % SjiES dAAER Sto] FueHA, Akt I3y d4F
S 23 ol Az I V. parahaemolyticus AEDFE FA A1, of&E A
27 AFE A sfgrol] tig 2=
Ag ZAE 7] 1 A3E Hastaa ko

i
Nl

43kl V. parahaemolyticus2t2] 433

d



II. Alg ¥ ©

O+
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I-1. AS A3 2 AlE A

V. parahaemolyticus® X ZALE 98] A didAGdL 4 479 A, &
2 F2H AFEASS A et AFA(SE, A4, AAZANHE, F5), FA
F(EA, FY), FAFT(NY, AR HAeAa, 1 ZAA A dAPAHES
AARste] sl 2 Ad, siAbE(=, 2, 240, o, Aol iLsole FF o
TIE W AER dfler 20029 195H 129714 4 2318 9Fo= dflon,

13] 534 A8t F 28807 S APAER AHESA . (Table 1)

Table 1. Number of samples examined

Number of samples

Area
JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC. Total

Hwabug 30 30 30 30 30 30 30 30 30 30 30 30 360
Samyang 30 30 30 30 30 30 30 30 30 30 30 30 360
Daepo 30 3 3 30 30 30 30 30 30 30 30 30 360
Jungmun 30 30 30 30 30 30 30 30 30 30 30 30 360
Pyosun 30 30 30 30 30 30 30 30 30 30 30 30 360
Anduk 30 3 3 30 30 30 30 30 30 30 30 30 360
Aewol 30 3 3 30 30 30 30 30 30 30 30 30 360

Gwakji 30 30 30 30 30 30 30 30 30 30 30 30 360

Total 240 240 240 240 240 240 240 240 240 240 240 240 2,880
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Fig. 1. No. of specimen collected from sampling stations in 2002.



1-3. V. parahaemolyticus &2

Zzte] At 9 28 AAE AAse] dPRYOH, A5 J4E BF PRE
1L % A% 9ol AFshdn, Ane 4z 2504 10 cmolle) WEx e
AW 100 g FEEI) A ARG On], AEe 4 Aol oy W AF FolA

Sojzith AgAdz wtd 42 AH 9= Millipore filter(pore size 045 )& o] 3}
Nacl Alkaline Peptone Water(¢]3}t A P.W, pH 84, Difco Al
#) 100 mlel ¥ FTFA AL, 100 g2 AFAg AHL wifste] sfj¢o A3

ge Wyor 14 FERFRGG ARA AeE A4 Wolym §9& WRy

o] 3B5ToM 15~18A12F &gt dA Stuldsrion, A= Al 2dads o
F getal 9lol pH7F Asts 7] wiel dAStE =S pHE 922 248k H)
o]

L AZel e olRQl A oA E R WY, obrbl, A=

TAAY I3 FA7 g g 10 ml, AE 2 SAELS 10 g8 3% NaCl 3
7F APW 90 mloll HF3] 35C, 15~18A7k5 9 23 S A7 ta adFy A3
Horyl wWFo]lE o] 83 Nutrient agar, BAP(Blood Agar Plate) agar ¥ A
guf x] 91 TCBS(Thiosulfate Citrate Bile salts Sucrose) agarel =%ati 35T, 1
5~18A k&t WA ZH =, B Difco. #Al#S AHESHA
V. parahaemolyticus= TCBS agarol4 27 2 mmul€ 2 sucrose HE3A
green color colonyE #Ast= 2 ule} F green color colonyE E A7 3% NaCl
S #7}3 BHI(Brain Heart Infusion) broth(Difco. #A|%) % BHI agar(Difco. A% )ell
sto] ol& RyFTE SATH

A

of\



1-4. V. parahaemolyticus 73

W FAd g skt Agdel ols s

J

=i}

R FZE HATE de FAHETA AlY, Kanagawa &30S AlFE AA[ESTh
(Fig. 5). =3 3d4TdS #Aetste] Ab&st= A= 3% NaCls 3 7bskaiaL
TAB7] A o 2 AsEd Jds Algskdoh

@O TCBS agare AgAde] ] =4 &7] dwitol sucrose B3] FAF Vibriott
% V. parahaemolyticus®t & Aol Fets AR o]Fe] Fhdo] Ha 3%
t}. WA sucroseB] & A green color colonyE A #H3 gram staing A Alsto] 1@
w37 A E Gl

@ Oxidase A& 37] Y3l o3A]d 1% tetramethyl-P-phenylene diamine di-
hydrochloride =& %S Z &3 th. Nutrient agarol A Z2k colonyE i W ol
& A Oxidase ol Aol epa = F-9]7F 30% oo F2 AN e A=
HatH 4, 8 Fo Ueive F3Ae SAHo02 AAHs AT Fol FiE wiA
ol A A & Abgstd wiA 9] pHIF Ao & Fof false negativeZ YERY 7] )
o TCBS agaroll Al #& colonyE o] &3FA] &ttt

@ Motility, IPA(Indole pyruvate) % indole reactions #<lsl7] 93] SIMu|A|
(Sulfite Indole Motility, 1% NaCl %7}, Difco. A|3%) o]-&35le] 54 2 IPAVHS
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® V. parahaemolyticus®] T A4S &<213t7] 98] Nutrient brothel NaCls Z+2}
4, 6, 8,10, 12% ¥ =% FH7tskadvt. 242He] broth 3 mlell & HFskal 18~244]
bt wjeFete] wjAle] o] At &£ W o AASI I, Tk wix b o

ol o3k EEQIA obdA S dotry] flal Wik 1 wWigolE Af wiAel Az



iy

< i Fste] &Rl
® MR(Methyl-Red)Al @2 MR-VP ®i A (Difco. AF)oll HEF3te] 37T, 18~244]
=

[e)

o WFF F methylred Aok FHE F AAS veniE FHow B

L

e AAS geEldE Aoz #4353
D~®o)9 el Astara AAe BHI broth(3% NaCl H7bhe #+& HZEshe] )
Biomedia#] %2 API 20E KitE o] &3] Algslden Kit A3 o] &3l

s|A HE "Hytd FRHTE AMESHA ¥aL V. parahaemolyticus7t S @ w0l 7] Wi

o

N
229 V. parahaemolyticus®] =38 AAAIES &% pH, dxol ths] 2
gatded A4 HiSSEE A¥E7] $8l BHI broth(Brain Heart Infusion, 3%
NaCl #7F pH 84)d HF3staL 5, 15, 25, 35, 40, 45T A v &sle] njfoo] &E
I g or HAAFAY. pHE 37CA BHI broth(3% NaCl #7HE pH 2914 pH
128 ZAstHA vjketo] wjckele] &8 HW dAHow AU, dol HI =
AF= BHI broth (pH 8.4)¢] 9 %5 1%°lA 12%7HA4 24 § #& HEsko] vl

¥3te] wjFolS Spectrophotometer (660 nm)® &F =& =43l A3



Specimen

l
196 NaCl Alkaline peptone water

pH 8.4(Sea water & Sea mud), pH 9.2(Shellfish) (35C, 15~18hrs)

!
3% NaCl Alkaline peptone water (35C, 15~ 18hrs)

!
Nutrient agar, BAP agar, TCBS agar(35C, 15~18hrs)

l
3% NaCl BHI Broth, 3% NaCl BHI Agar (Stock Strain)

l

Morphological(Gram stain), Biological(Temperature, pH, Salinity),

Biochemical test

l

Kanagawa phenomenon

l
Serological test
J

Antibiotics sensitive test

Fig. 2. Overall plan for the isolation and identification of V. parahaemolyticus.

1-5. #2379 4385 5449

1) Kanagawa phenomenon

A AA frElE e RS A B B 45§38 A7l oY



3t A4S Kanagawa d4olghal 3lw, Kanagawa A4 44 #5E= g 88 =
S AAE AEZAo] UM (Chun 5, 1975). ©]¢F #o] Kanagawa €3 Z& V
parahaemolyticus B 714 T3 BAES A= 2 FAHLS Alga) wo g

{0

rie

Ae FH|ste] Z+ZF RBC (Red Blood Cell) Suspensions A 3¢

A Aste] AHAA salinelE washingdt RBC o] 2:1¢ H] &= Suspensiong 7

g WA fibring

Of

=30t} Kanagawa &89S ZHAA X (Wagatsuma W H]A])o] Z#] 3 RBC Suspe-
nsione 5%2] H| &2 FH 7} BAP agars W5t wHE BAP agarol S HEA]
A 37Tl A 18~24A &<t widst b Algd RS 7

AE R Bag Ag WAL 8 fo] AVA g AL Yoz A

f
(o
=
N,
-3
-
o

ol
oo
il
ot
o

tHTable 2).

Table 2. Reading of the Kanagawa phenomenon

Human blood Horse blood Result
B - hemolysis Non hemolysis Positive
Non hemolysis B - hemolysis Negative
B - hemolysis B - hemolysis Other

2) @3RS

V. parahaemolyticus®] &9l TA(0), HEID), EAL K2 3FTF7F Ao}
H Y2 V. parahaemolyticusoll A &&°]7] wtol o] o] d3gd> 0 % Ko =
gloll 9)3te] FAIH Y Nair 5, 1985). @A, V. parahaemolyticus® 4 F(Table 3)
1~ 119 O, 1~759 K2, 14, 16, 27, 35, 6291 AW)C2HE o] Folx| =
8070 @ om ol ded 2 AAoAM= FEeA, Aststd A4 Ald A

V. parahaemolyticusZ F3 %+ 5 ta K @4 g3 39S JF5 &7



#Jal Denka Seiken Co.A%¢] K-antiserume 7}A 1 Slide 3% 8-$(Shinoda %,

1983) 0.5 2elak gl

Table 3. Serological type determined by use of O-group and K-antigen

O-group K-antigen
1 1, 25, 26, 32, 38, 41, 56, 58, 64, 69
2 3, 28
3 4, 5,6, 7, 29, 30, 31, 33, 37, 43, 45, 48, 54, 57, 58, 59, 65
4 4, 8,9, 10, 11, 12, 13, 42, 49, 53, 55, 63, 67
5 15, 17, 30, 47, 60, 61, 68
6 18, 46
7 19, 52
8 20, 21, 22, 39, 70
9 23, 44
10 19, 24, 52, 66, 71
11 36, 40, 50, 51, 61

1-6. FABA T A8

8% V. parahaemolyticusl ™3+ A A AP F7] Y3 wiREH
Muller Hinton agarE AF23t% 2w, Bauer-Kirby 5 (1966)0] wE& Disc &4k H o
2 At WA Muller Hinton brothel HF3le] 35~37C & Al wjg7]el

Al 3~4A2F T A2 ¥ McFarland No. 057} ] =& B2t & o d& Hd

_10_



WH o2 Muller Hinton agarel 4% F+3WHog ZuF ulE 5 35~37C9 s
71l Al 16~18A17F v kst & A dig w5 A e A5 o, A
AL-g-3F A A (Difco. A% )+ amikacin, tetracyclin, ampicillin, cefotaxime, cefoxitin,

imipenem, cephalithin, chloramphenicol, gentamycin, kanamycin, nalidixic acid, coli—

stin o] At}

_11_



TCBS agarell 4] sucrose=

FFe

v e
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= B
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] 0] 1 o
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= °
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2~4, pH 1291 & 2§31

Atk APT 20

|
A

E kite] 4 vepd Ase

3 187K
el Wit} Indole WSS

Aoz Hludk 2y ONPG, ADH, LDC

=
=

parahaemolyticus

S ®9t} kohns gela-

=1 gelatin?!

wgot v

S49ES BYth amygdalin®h-&-2 A7 E, @A

tin, amygdalin, arabinose?l 7-$-

, AFA e BAFT A GeA Ee

e T arabinose}] A S5 471 Al.a A9

o

)
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RE #FoA SA4ANLS Bt (Table 4-2, Fig. 3).

Table 4-1. Results on the Morphological and Physiological characteristics of V.

parahaemolyticus

Strains  Standard Isolated V. parahaemolyticus strains(100)
Characteristics ~ strains(1)  Jeju(25)  Seogwipo(25) NamJeju(25) BukJeju(25)

Gram stain - - - - -

Motility + + + + +

Growth in - - - - -
0% NaCl
196 NaCl + + + + +
2% NaCl + + + + +
4% NaCl + + + + +
6% NaCl + + + + +
8% NaCl + T + + +
10% NaCl * - - - -

Growth at 5C - - - - -

15C + + + + +
25C + + + + +
35C + + + + +
40°C + + + + +
45C + + + + +

Growth at pH 2 - - - - -

pH 4 - - - - -
pH 6 + + + + +
pH 8 + + + + +
pH 10 + + + + +
pH 12 - - - - -

_13_



Table 4-2. Characteristics of Biochemical reaction of the isolated V.
parahaemolyticus

Strains Standard Isolated V. parahaemolyticus strains(100)
Characteristics  strains(1) - Jeju(25)  Seogwipo(25) NamJeju(25) BukJeju(25)
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(sod.citrate) - - - - -
HZS i -1 r - -
URE(urea) 4 £ T - -
TDA(tryptophane) - - - - -
IND(indole) + + + + +
VP
(Voges—-Proskauer) B B - B -
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) + + + + ¥

_14_



Fig. 3. Colony forming of V. parahaemolyticus on various of medium.
(a) Scanning electron micrograph of V. parahaemolyticus, (b) TCBS agar,

(c) BHI agar, (d) BAP agar.

# ¥+ 9] Kanagawa phenomenon

DN
i

Kanagawa phenomenon A3 @4-&F0HeS AAIg 100¢F
= o=z 3o Human bloodol A& & 21057 Aoz yeEbyta, 797+
Eiy

7 428 YEytH(Table 5-1). AE 2= AFARD 45 3

A9l AS 5RFEE B, FAFTAAE TEFEE B, BAFTAME 6277 B
duh&& YER I (Table 5-2), YAS B 21dFol dis] HAEE Yep™A s

#F3, A e THF, WA AE 575 7F Kanagawa phenomenon®l 4]

2
R
fr
©

2y 7y Al S B tHTable 5-3). V. parahaemolyticusc= S8 42] AAFF7F HAA
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S ZA3+=d Kanagawa £34 % TDH (Thermostable Direct Hemolysin)+ =,
Wed &d5oleta 8, V. parahaemolyticus®ll A8 SkApol ) A2 = AF
A3te] Yelo] 7% 3td(Joseph 5, 1982; Tsujimoto %5, 1994). Barker 5-2(1974)
Atz o2 oA Ea® 7o A$ Kanagawa phenomenon Al3d A= 5
S WS YE L, vtk EEE SATFE giiE SANSS YEhdta

47 wpol] HlEtA AA AAHANA B2 ® V. parahaemolyticusol 4] = Kanaga-
wa phenomenon< 2 YAES YeEUE AS & 4 AT 21%9 YAAE
weol AFxGy G JGaer Aol V. parahaemolyticus®] X3t ths] Wl
£ 3 Kang 5(1994)9] RIdAM= 31.3%9 &S YelWlon Ju(1983)e] X
T 66%9 FAAES YEIW I, Lee 5(1984)2 R oA &= 583%%F 26%9 FAHEE
ekl v Yoon 5(1992)¢] H ol A= 0%9 %4eS e

Table 5-1. Hemolytic reaction of the isolated V. parahaemolyticus on Wagatsuma

medium with human blood and horse blood

Hemolytic reaction

Strains isolated Human blood Horse blood Result

Negative Positive Negative Positive Negative Positive

V. parahaemolyticus 79 21 21 79 79(79%) 21(21%)

_16_



Table 5-2. 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 Result
Negative Positive Negative Positive Negative Positive
Hwabug 11 2 2 11 11 2
Jeju
Samyang 12 1 12 1 12 1
Daepo 11 2 2 11 11 2
Seogwipo
Jungmun 9 3 3 9 9 3
v Pyosun 10 3 3 10 10 3
parahaemolyticus NamJeju
Anduk 8 4 4 8 8 4
Aewol 10 3 3 10 10 3
BukJeju
Gwakji 9 3 3 9 9 3
Total 79 21 21 79 79(79%) 21(21%)

Table 5-3. Hemolytic reaction of the isolated V. parahaemolyticus on Wagatsuma

medium with human blood and horse blood in samples

Hemolytic reaction

Strains isolated Sample source

Human blood

Horse blood

Result

Negative Positive Negative Positive Negative Positive

Sea waters 26 9 9 26 26 9
V.
) Sea Mud 28 7 7 28 28 7
parahaemolyticus
Marine Products 25 5 5 25 25 5
Total 79 21 21 79 79 21
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=

K @& 3t S3uks Ao A3 antiserum< Denka-Seiken Co. A|¥
o7 B #F T 100 & dHFow EFe Ade] disi A Ee upE
-1 A8

Ao me 6-29F o] ey,

49 &= Table 6

04_4

rr

H =
RUSHI

of

K-antiserum?} §338te] &7 4 A+ 2> 16 SerotypeselA o™ o5 &+ K-28
o] 11 #7(149%)= 7Fg B, K-258 2 87 7(10.8%), K-328 3 4832 67
T(8.1%), K-17, 29, 34, 5282 53 7(6.8%), K-5, 59, 6382 47 5(5.4%), K-9, 37,
082 3T T(4.1%), K-428 2 29 F(2.7%)H 2™, K-antiserume] &3S Ho|A &
UE T 260 7(35.1%) 0] th Kang 5(1994)0] galieh doje 3

HFlA 3 V. parahaemolyticusdl ™ A stE EFolA 73

a

10type® wWrolal, K-28€o] 4iF= 7P @el #ExHo UASFS Hsksla,
Ju(1983)7F ®argk dalisk Al V. parahaemolyticusel W3 @4t LFAM #+3
W2 90% T, 10type & WFQlal, K-28F o] 2672 7Hd Weo] REHol &S B
1R, AFAGe] AL 167 F Stypel® WHFdal 57 F7F K-288 o7 714 @
o] #xFo Q&S Riuged, B HAFgAE K288 7HF Wo] REHASE
ghelstsint. g Song S(1984)¢] S-@uel Abe] V. parahaemolyticusel gk &
Aed FHAME FHER 667, 16typelE YA, K-3, 5, 1568 °] Z+Z} 63
F2 b o] BxEo] &S Buglon Lee 5(1934)0] wajet Aol V. par-
ahaemolyticusol W3 A std EFolMs FHEE 1197 F, 16typel 2 YL,

K-2580] 11752 71 ®ol BEXHo UdS HsAh
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Table 6-1. The serotypes of V. parahaemolyticus isolated from the submitted

samples

No. of isolated V. parahaemolyticus

K-antiserum Sea Waters Sea Mud Marine Products Total(%6)
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 1 2 5(6.8)
K-37 - 2 1 3(4.1)
K-48 2 2 2 6(8.1)
K-59 T 2 2 4(5.4)
K-9 1 2 - 3(4.1)
K-34 2 1 2 5(6.8)
K-42 1 - 1 2(2.7)
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 8 13 5 26(35.1)
Total 35 35 30 100
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Table 6-2. The serotypes of V. parahaemolyticus isolated at coastal areas in 2002

No. of isolated V. parahaemolyticus

K,

antiserum H’;Zli i?rl?g Daepo J;rlllgn P:;(:l Anduk Aewol Gwakji Total(%)
K-25 - 1 2 1 1 2 - 1 8108
K-32 1 - 1 1 - 2 - 1 68D
K-28 1 1 2 Y 1 1 1 2 11(149)
K-5 1 - - - 1 1 1 A TGY
K-29 - - 1 - 1 - 2 1 568
K-37 - 1 - - 2 - - - 3040
K48 2 - 1 - - 1 1 1 68D
K59 - 2 - - . 1 - 1 464
K-9 1 L 1 1 L 3 - - 340
K-34 - 1 - 2 1 - 1 - 568
K-42 1 - - - 1 - - - 200
K-63 1 1 - - - 1 1 A TGEY
K-17 - 1 1 - 1 1 1 - 568
K52 - - - 2 1 - 1 1 568
K-50 - 1 - 1 - - - 1 34D

untypable 4 4 3 3 2 3 3 4 26(35.1)
Total 12 13 12 13 12 13 12 13 100
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4. A A+EAH A E

B Ao B2 H V. parahaemolyticus T 3 A3+= Table 73 Zo] 4}
Ebdl mpel o] Ul s Aol EEE 100 7F T TEZXHOZ  Cefotaxime,
Cefoxitin, Imipeneme| X5 ZF4AdS BIow, HAFI EAFoaA Ead o
T2 A9+ Gentamycinol = EZF TS Bt WS B 75+ Ampicillin
A A AFA} FATFT 163 F, AAXA 1375, AT 1650 5°]™ Chloram-
phenicoldll &= A AXAI= 15, FAFEE 2v¢F7F 474 WS Btk =%

Cephalothindll &= AFAl= 275, UHA Al 719 A Far= 42 3757 WS
Helon, Colistindl = AFA= 75, AAXZAY GAFANAE 42 1005,
EAFEANE 117FF7F WAS B3, Nalidixic acidol s AFA ¢ SAF2S
2 zy 1ot A A 2A S FAF s 242 273 F7 WS Btk Table 790w
B AyE EdE 9ok V. parahaemolyticus E ¢13F A FZo] WAt sha}
A AFdE B9 FAAE AAHARZ sto] Folsfof uighasly, BE w50
S HEQ Cefotaxime, Cefoxitin, Imipenem®] 9% Gentamycin, Amikacin,
Tetracyclinol = & Z4EAS HBo] V. parahaemolyticusdl &322 33 A S
4 4 At} Kang 5(1994)e] <2358 Chloramphenicol®} Gentamycin®] 44l <
B BHustgor, ¥ AFoA = Chloramphenicol, Cephalothin, Colistin,
Ampicillin, Nalidixic acid S°l4 WA S 2o}
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Table 7. Antibiotics sensitive test of V. parahaemolyticus strains in 4areas

No. of V. parahaemolyticus strains(100)

Susceptivility Dise . i ] ]
Antibiofics potency Jeju city(25) Seogwipo(25) NamJeju(25) BukJeju(25)
“ s 1 R s 1 RS I R S I R
Amikacin 3 20 5 - 2 3 - 19 5 1 20 5 -
Tetracyclin 30 21004 - 20 5 - 2 3 - 22 3 -
Ampicillin 10 5 5 15 5 7 13 4 5 16 5 5 15
Cefotaxime 30 » - -2 - - 2B - - 2 - -
Cefoxitin 3 2 - - 2 - - 2 - - 25 - -
Imipenem 10 » - -2 - - 25 - - 25 - -
Chloramphenicol 30 23 2 - 20 4 1 18 5 2 20 5 -
Cephalothin 30 8 5 2 18 4 3 18 4 3 17 5 3
Gentamycin 10 2311 52 =1 =24 == ¢l —428 - - 25 - -
Colistin 10 3EIU G TIONAL USIVERIQTY 10BRAY 12 10 5 9 11
Nalidixic acid 30 23 1 1 20 3 2 18 5 2 20 4 1
Kanamycin 5 v 15 - 11 14 - 13 12 - 11 14 -
S ! Sensitive I : Intermediate R : Resistant

5. V. parahaemolyticus® A 9¥, AAE X

2002 1958 129704 1270l AA 47 Al 870 A Hell A 2|H g 2,830
o 7HAES Ao m XNIWHE V. parahaemolyticus® A& AFS FA3 Ay
Table 8, Fig. 49} #o] Yerytd. = 283072 AAAA 417(145%)7A 2] V. para-

haemolyticus7t 2o, 4 HAZE d5d A= F 9607A 1617

(16.8%)°] wel= A=l A E A 120714 25(20.8%)710] E&jd FwEA o] 7F
d =S TEES UEHA, 161(133%)0] 22" A Aol A W BEES
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vebdleh AAZE A A= F 96004 137(14.3%) 0] el H A= A9
AA 12074 217(17.8%)°] wE]l® FEA el 7MY =& XSS, 1531(125%)
ol Feld EAAI] FAA Ao P w2 FEXES HEHH dtEd e F

96071l A 11971(12.4%)°] & ¥ lem A 12079 7AAA 2031 (16.7%)°] &
)

18

AA o] 7HE W FEES Ut 53] FEAY] AeE vE AdqET &
=, A SALE N V. parahaemolyticus?t 7HE =A AEFEHQ oW HAAZ ] HE
&S AvEgEts F 36079 MACdA 66711(183%)°] EElEH TEAHel 7MY =
< HEES YEET FY 5971(16.4%), AFF 5571(15.3%), st 5271(14.4%),
4971 (13.6%), A 477 (13.1%), o€ 4571(125), T4 447(122%)°] HE=&ES YE
Utk oled HEES T drHom F2o] w2 AHNX V. parahaemolyticus

7F =2 vEeR gEE0en oo v Ao v AdeM s W2 HER

Table 8. Status of distribution of V. parahaemolyticus in the sampling station and

types
Sample source Sea waters Sea Mud Marine Products Total
Areas A B A B A B A B

Hwabug 120 19158 120 16(13.3) 120 17(142) 360 52(14.4)
Samyang 120  20(16.7) 120 18(15.00 120 17(14.2) 360 55(15.3)

Jeju

Seo-  Daepo 120 21175 120 15(125) 120  13(10.8) 360 49(13.6)
gWipo  Jungmun 120 25(20.8) 120 21(175) 120 20(16.7) 360 66(18.3)

Nam- Pvosun 120 18(15.0) 120 15(125) 120 1411.7) 360 47(13.1)
Jeju  Anduk 120 24(20.0) 120 17((142) 120 18(15.0) 360 59(16.4)

Buk- Aewol 120 18(15.0) 120 17(142) 120 10(8.3) 360 45(12.5)
Jeju  Gwakiji 120 16(13.3) 120 18(15.00 120  10(8.3) 360 44(12.2)

Total 960 161(16.8) 960  137(14.3) 960 119(12.4) 2880 417(14.5)

A: Tested case B : Isolated case ( )%
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Fig. 4. Isolation of V. parahaemolyticus in 8 areas.

6. XYd & ¥d. A-EEH V. parahaemolyticus £3 &3}

Fod #5FE dd Ao e 4l x5 2AS A= Table 9-1, 9-2,
9-3, 9-49F ol yeut=d A9 B = 6, 7, 99, AEA G5 84, §

=

< 8, 9¢¥el 31(30%)% EeHo] M =2 &

m

&S dellen, A

,0Y, AEe 7 9, AES 8Y¥e) 37H(30%)0] HE]Eo] 7}1%

[e]

A

8
< XSS B dEAGL 89 dFelA 431(40%), A Bl
8del 371(30%)% EEFHe 7Hd & BE&S deEhllon, FEAHE dFet §

pu

rlo

A g 8doll 431(40%), A 7H3 8ol 37(30%)°] E ol M =

=
e et BAAGE #5a J

fo

oﬁ

>

7,8 9¢, AE2 8¢l 3711(30%),
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Table 9-1. Distribution of V. parahaemolyticus for the monthly - sampled types

from Jeju city

Sample No. of No. of Sample No. of No. of
Month Area . Month Area .
source sample  isolated source  sample isolated
A 10 - A 10 3
Hwabug B 10 - Hwabug B 10 2
C 10 1 C 10 2
JAN. A 10 1 JUL. A 10 2
Samyang B 10 1 Samyang B 10 3
C 10 - C 10 2
A 10 - A 10 2
Hwabug B 10 1 Hwabug B 10 3
C 10 - . C 10 3
FEB. A 10 1 AUG. A 10 3
Samyang B 10 1 Samyang B 10 2
C 10 1 C 10 3
A 10 1 A 10 3
Hwabug B 10 2 Hwabug B 10 2
C 10 1 C 10 3
MAR. A 10 2 SEP. A 10 3
Samyang B 10 1 Samyang B 10 3
C 10 2 C 10 2
A 10 2 A 10 2
Hwabug B 10 ] Hwabug B 10 1
C 10 2 . C 10 1
APR. A 10 1 OCT. A 10 2
Samyang B 10 2 Samyang B 10 2
C 10 1 C 10 2
A 10 2 A 10 1
Hwabug B 10 1 Hwabug B 10 1
C 10 2 C 10 -
MAY. A 10 2 NOV. A 10 1
Samyang B 10 2 Samyang B 10 1
C 10 1 C 10 1
A 10 3 A 10 -
Hwabug B 10 1 Hwabug B 10 1
C 10 2 . C 10 -
JOUN. A 10 3 DEC. A 10 -
Samyang B 10 2 Samyang B 10 1
C 10 2 C 10 -
A 120 19(15.8)
Hwabug B 120 16(13.3)
C 120 17(14.2)
Total A 120 21(175)
Samyang B 120 18(15.8)
C 120 17(14.2)

A : Sea Waters B : Sea Mud C : Marine Products (

v
X
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Table 9-2. Distribution of V. parahaemolyticus for the monthly - sampled types

from Seogwipo

Sample  No. of No. of Sample  No. of No. of
Month  Area ) Month Area ]
source sample isolated source  sample isolated
A 10 - A 10 3
Daepo B 10 1 Daepo B 10 3
C 10 1 C 10 2
JAN. A 10 1 JUL. A 10 4
Jungmun B 10 1 Jungmun B 10 3
C 10 - C 10 3
A 10 1 A 10 4
Daepo B 10 - Daepo B 10 2
C 10 - C 10 3
FEB. A 10 1 AUG. A 10 4
Jungmun B 10 1 Jungmun B 10 3
C 10 1 C 10 4
A 10 1 A 10 3
Daepo B 10 1 Daepo B 10 2
C 10 1 C 10 1
MAR. A 10 1 SEP. A 10 3
Jungmun B 10 2 Jungmun B 10 2
C 10 1 C 10 3
A 10 % A 10 2
Daepo B 10 % Daepo B 10 1
C 10 1 C 10 1
APR. A 10 9 OCT. A 10 5
Jungmun B 10 1 Jungmun B 10 1
C 10 2 C 10 1
A 10 2 A 10 1
Daepo B 10 1 Daepo B 10 1
C 10 1 C 10 -
MAY. A 10 3 NOV. A 10 1
Jungmun B 10 2 Jungmun B 10 2
C 10 2 C 10 1
A 10 2 A 10 -
Daepo B 10 2 Daepo B 10 -
C 10 2 C 10 -
JUN. A 10 3 DEC. A 10 1
Jungmun B 10 2 Jungmun B 10 1
C 10 2 C 10 -
A 120 21(17.5)
Daepo B 120 15(12.5)
C 120 13(10.8)
Total A 120 25(208)
Jungmun B 120 21(17.5)
C 120 20(16.7)

A : Sea Waters B : Sea Mud C : Marine Products ( ) : %
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Table 9-3. Distribution of V. parahaemolyticus for the monthly - sampled types

from NamJeju

Sample No. of No. of Sample  No. of No. of
Month Area . Month Area .
source sample isolated source  sample isolated
A 10 - A 10 3
Pyosun B 10 1 Pyosun B 10 2
C 10 - C 10 2
JAN. A 10 - JUL. A 10 3
Anduk B 10 1 Anduk B 10 2
C 10 1 C 10 3
A 10 1 A 10 3
Pyosun B 10 1 Pyosun B 10 3
C 10 1 . C 10 2
FEB. A 10 1 AUG. A 10 4
Anduk B 10 - Anduk B 10 2
C 10 1 C 10 3
A 10 1 A 10 3
Pyosun B 10 2 Pyosun B 10 2
C 10 1 . C 10 2
MAR. A 10 2 SEP. A 10 2
Anduk B 10 1 Anduk B 10 3
G 10 1 C 10 2
A 10 2 A 10 2
Pyosun B 10 1 Pyosun B 10 1
C 10 2 . C 10 -
APR. A 10 1 OCT. A 10 9
Anduk B 10 1 Anduk B 10 2
C 10 1 C 10 1
A 10 2 A 10 -
Pyosun B 10 1 Pyosun B 10 1
C 10 2 C 10 -
MAY. A 10 2 NOV. A 10 1
Anduk B 10 2 Anduk B 10 1
C 10 2 C 10 1
A 10 2 A 10 -
Pyosun B 10 2 Pyosun B 10 1
C 10 2 . C 10 -
JOUN. A 10 3 DEC. A 10 1
Anduk B 10 1 Anduk B 10 1
C 10 2 C 10 -
A 120 18(15.0)
Pyosun B 120 15(12.5)
C 120 14(11.7)
Total A 120 24(20.0)
Anduk B 120 17(14.2)
C 120 18(15.0)

A : Sea Waters B : Sea Mud C : Marine Products (

v
X
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Table 9-4. Distribution of V. parahaemolyticus for the monthly - sampled types

from Buk]Jeju

Sample  No. of No. of Sample  No. of No. of
Month Area . Month Area .
source sample isolated source sample isolated
A 10 - A 10 3
Aewol B 10 1 Aewol B 10 2
C 10 - C 10 2
JAN. A 10 1 JUL. A 10 2
Gwakji B 10 - Gwakji B 10 3
C 10 - C 10 2
A 10 - A 10 2
Aewol B 10 1 Aewol B 10 3
C 10 - . C 10 2
FEB. A 10 - AUG. A 10 3
Gwakji B 10 1 Gwakji B 10 1
C 10 1 C 10 1
A 10 1 A 10 3
Aewol B 10 - Aewol B 10 2
C 10 1 . C 10 2
MAR. A 10 1 SEP. A 10 2
Gwakji B 10 2 Gwakji B 10 2
C 10 - C 10 1
A 10 1 A 10 2
Aewol B 10 1 Aewol B 10 1
C 10 1 . C 10 1
APR. A 10 1 OCT. A 10 1
Gwakji B 10 2 Gwakji B 10 2
C 10 1 C 10 -
A 10 2 A 10 1
Aewol B 10 2 Aewol B 10 1
C 10 - C 10 -
MAY. A 10 2 NOV. A 10 1
Gwakji B 10 2 Gwakji B 10 2
C 10 1 C 10 1
A 10 2 A 10 1
Aewol B 10 2 Aewol B 10 -
C 10 1 . C 10 -
JUN. A 10 9 DEC. A 10 B
Gwakji B 10 2 Gwakji B 10 1
C 10 1 C 10 1
A 120 18(15.0)
Aewol B 120 17(14.2)
C 120 10(8.3)
Total A 120 16((133)
Gwakji B 120 18(15.0)
C 120 10(8.3)

A : Sea Waters B : Sea Mud C : Marine Products (

v
X
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Fig. 5. Isolation of V. parahaemolyticus from Sea Waters at Jeju island in 2002.
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Fig. 6. Isolation of V. parahaemolyticus from Sea Mud at Jeju island in 2002.
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Fig. 7. Isolation of V. parahaemolyticus, from Marine Products at Jeju island in

2002.

7. V. parahaemolyticus 34 3

7-1. 99¥ V. parahaemolyticus & 3%

A4, AH 2 AE = V. parahaemolyticus T3S F JHHE 28300 =
N74E& skl 145%°] ZE&S Uedlen I A Table 99 2om o &
P z= Yeld 2982 Fig. 83 £y 1€ 1371(64%), 29 1671(6.7%), 3¥€ 284
(11.7%), 49 3571(14.6%), 58 3971(16.3%), 6¥ 4871(20.0%), 7€ 5771(23.8%), 8¢¥
6471(26.7%), 92 5671(23.3%), 102 3271(13.3%), 11¥€ 2071(8.3%), 12¢¥ 97 (3.8%)°]
T HAded 8¥ol M w2 &S vEWon 12¢€e] b e 2E&S U
Elll=d 53] 7, 8, 9¥€el &) =gkth o]& Blake 5(1979)¢] 85%78 =7} &
o] F5dte AdA 5¢93 10€0 Eeldvta Bud Ay AXs £ Lee &
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(1984)¢] H. oA Fallet dthel V. parahaemolyticus £281&S 193 298 0%, 3
4 49 24%, 597 6¥€ 7.7%, 727 8¢ 15.0%, 9¥€ 7 10¥ 155% A 2w, Kang
5(1994)2] g3t e V. parahaemolyticus =X ZAMA 59 4.2%, 69 125%,
79 292%, 89 16.7%, 99 4.2%9 +E&S WEWTH Yoon 5(1992)¢] w4l whej A
AqAsE F 9 V. parahaemolyticus EIEZFA = 79 34%, 89 42%9 8 &S
B g3l Song 5(1984)9] d=Aete] V. parahaemolyticus X ZAbol A 49 7.9%,
59 94%, 6¢¥€ 11.1%, 72 13.3%, 8¥3 9¥ 143%, 10¥ 11.9%, 11¢¥ 4.2%< &g
5 R A Hlusle] BHH Fo] YolASE V. parahaemolyticus &%
o= W Ao o] AFEFE Y& JA okt AE & F
A=, o] wFolHol V. parahaemolyticus &L F23 728 #AdHo] =

o2 e

Table 9. Monthly isolation of V. parahaemolyticus from January to December in

2002
Month No. of sample No. of isolated
JAN. 240 13(5.4)
FEB. 240 16((6.7)
MAR. 240 28(11.7)
APR. 240 35(14.6)
MAY. 240 39(16.3)
JUN. 240 48(20.0)
JUL. 240 57(23.8)
AUG. 240 64(26.7)
SEP. 240 56(23.3)
OCT. 240 32(13.3)
NOV. 240 20(8.3)
DEC. 240 9(3.8)
Total 2,380 417(14.5)
C )%
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Fig. 8. Isolation of V. parahaemolyticus from January to December in 2002.

7-2. AAIZY V. parahaemolyticus £ &3

oﬂ

VS g AAE V. parahaemolyticus 2] A3S Table 103 Zom ol &
aER vEd ¥ Figo 99 Zrh FHele sS4 156.8%(240/38), AW
14.2%(240/34), 3iitE 12.5%(240/30)¢] FEl&S Bom F 7HdE 70270%F 1021
ol FElHe] 142%¢ EHl&s Ut oAFHoe sl 283%(240/68), AE
20.0%(240/48), Ak= 22.19%(240/53)¢] #2 && R T 7HdE 7027 F 16971 ¢9]
wE F o] 235%9 HEl &S UEtdlo] o F | =4 EEES & 4 Adden, Jurt
B a(1983)3F 3= dFajet Aol V. parahaemolyticus F-EZALo| A AFA Gl 7

AEH AS dllg 382%(34/13), A 35.3%(34/12), dl4bE 44.1%(34/15)] &+
S Hol T 7HE 10271 T 407e] el 39.2%9 Fel&3 wus) ®Bd

il
ol

o
2]

o
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HoEEAATE B2 v g2 B AT TFEE = s 17.9%(240/43), A 15.8%
(240/38), sll4t= 11.3%(240/27)9) 8 &S BHYom F 7FdE 7027 5 1087 °] #
guo] 150%° EH&S dEwWew, AsHd= g 5.0%(240/12), AE
7.19%(240/17), aAHE 3.8%(240/9)¢] wEl&S B, T 7HHE 7027 T 387e] i
g ro] 53%° @& FE&s Hetled 53 Ag&Hde s sjibERT Al
ol A EEl&o] etk W3 Jurt Ha(1983)% AlFA Gl A sl 15.0%(80/12),
A 11.5%(52/6), slhbeE 239%(46/11)¢] #2l&S Ko T 7H= 2121 < 34x19]
el Ho] 16.0%9 =& F2&S YEWARE Jud ®Ba(1983)¢t &l o Fd 3 vzt
AR AGHAAE £ =FdAs v ugx2 BHdT (9o u& Add
V. parahaemolyticus 2] 832 Table 113 £ o]& 82 veEld 29 L Fig.
102 2o, 5A9e Fd3 7FHeE 156%((14/90), o532 23.3%(21/90), A&2
3.3%(3/90)8] +8&S HAa, ASFEAFLE 5FH 14.4%(90/13), 952 23.3%(21/90),
7h&AE 17.8%(16/90), A&H 562%(5/90)9 F8&S e EA 9L FH 3 7}
=3 13.3%(12/90), o153 23.3%(21/90), A=&x4 44%(4/90)¢] #&&& BRI, T+
AL B4 16.7%(15/90), o152 30%(27/90), 7+ 189%(17/70), A-&H7.8%(7/9
09 £8&S YeY, 5449 53814.4%(13/90) , 9534 22.2%(20/90), 7+=4
11.196(10/90), A-&3 4.4%(4/90)8] +8&S HAa, EAAL F3H 15.6%(14/90),
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Table 10. Distribution of V. parahaemolyticus for the seasonal-sampled types in

2002
Sample source Sea Waters Sea Mud Marine Products Total
Season A B A B A B A B
Spring 240  38(15.8) 240 34(14.2) 240 30(125) 720 102(14.2)

Summer 240  68(28.3) 240 48(20.0) 240 53(22.1) 720 169(23.5)

Fall 240 43(17.9) 240 38(15.8) 240 27(11.3) 720 108(15.0)
Winter 240 12(5.0) 240 17(7.1) 240 93.8) 720  38(5.3)
Total 960 161(16.8) 960 137(14.3) 960 119(12.4) 2,880 417(14.5)

A: Tested case B : Isolated case ( ) : %

80

ESea Water
70 | ESea Mud
B Marine Products

60

50

40

30

No. of isolated

20

10

Spring Summer Fall Winter
Season

Fig. 9. Isolation of V. parahaemolyticus for the seasonal-sampled types in Jeju

island.
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Table 11. Distribution of V. parahaemolyticus for the seasonal-sampled types in 8

coastal areas

S Spring Summer Fall Winter Total
eason

Area  » B A B A B A B A B

Hwabuk 90 14(156) 90 21(23.3) 90 14(156) 90 3(3.3) 360 52(14.4)
Samyang 90 13(14.4) 90 21(23.3) 90 16(17.8) 90 5(5.6) 360 55(15.3)
Daepo 90 12(13.3) 90 21(23.3) 90 12(13.3) 90 4(44) 360 49(13.6)
Jungmun 90 15(16.7) 90 27(30.00 90 17(189) 90 7(7.8) 360 66(18.3)
Pyosun 90 13(14.4) 90 20(22.2) 90 10(11.1) 90 4(44) 360 47(13.1)
Anduk 90 14(156) 90 23(25.6) 90 15(14.4) 90 7(7.8) 360 59(16.4)
Aewol 90 10(11.1). 90 19(21.1) - 90 13(14.4) 90 3(3.3) 360 45(12.5)

Gwakji 90 11(12.2) 90 18(20.0) 90 11(12.2) 90 4(4.4) 360 44(12.2)

Total 720 102(14.2) 720 152(21.1) 720 97(13.5) 720 33(4.6) 2,880 417(14.5)
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Fig. 10. Isolation of V. parahaemolyticus for the seasonal-sampled types in 8

coastal areas.

7-3. 99 S|4 F V. parahaemolyticus 2 &3}

4 S5 F V. parahaemolyticus w2l @2 F 96071 F 16171(16.8 %)S
stiom 1 A= Table 129 2ow ofE I L= yepdl 92 Fig. 1139 2
o} 2571(31.3%)¢] &ld 8¥eo] 7HE =A EEEHAeH 1¥ 471(5.0%), 29 57
(6.3%), 3¥ 971(11.3%), 49 1371(15.3%), 5¥ 1671(20.0%), 6¢ 2071(25.0%), 7€ 23
71(28.8), 9¢ 2171(26.3%), 10€ 1571(18.8%), 1149 771(8.8%), 12¢¥ 371(3.8%)°] &

T olAH e € BEX &S 6¥95YH 9¥€7MA V. parahaemolyticus7t =&

H &2 285t Kang 5(1994)9] Falier dtie] V. parahaemolyticus 3 ZA}
ol A= 5¥E 4.2%, 69 25%, 72 125%9] &S YHEWUAIT 20 F5stE 8¢



7 9€e = B &5 YEhA &L HoAe B =7de Adoldidon, Lee &
(1984)9] gFaliet Aol V. parahaemolyticus EEZAF A &5 F$ 43 59
14.9%, 692 7¢ 152%, 8¥€ 3 99 27.8%° wE&& el A 18.2%(40/220)
o BEE&S Hus L, Song 5(1984)0] H gk - uel dote] Vibrio AT &
EZAbo| A 493} 59 24%, 593 69 7.7%, 7€ 8¥ 15.0%, 9¥€ 3 10¥ 155%2]
&S UEo] F&0] 2 ofFHe 1 Ex&o] Ere HdAe 22 A%E

Bl V. parahaemolyticus 2 &L 23 AHI BHo] US4 = AU

Table 12. Monthly isolation of V. parahaemolyticus in seawater from January to

December in 8 coastal areas

Month No. of sample No. of isolated
JAN. 80 4(5.0)
FEB. 30 5(6.3)
MAR. 80 9(11.3)
APR. 30 13(16.3)
MAY. 80 16(20.0)
JUN. 30 20(25.0)
JUL. 80 23(28.8)
AUG. 80 25(31.3)
SEP. 30 21(26.3)
OCT. 80 15(18.8)
NOV. 80 7(8.8)
DEC. 80 3(3.8)
Total 960 161(16.8)
( ) 1%
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Fig. 11. Isolation of V. parahaemolyticus in seawater from January to December

in 2002.

7-4. 48 AY F V. parahaemolyticus 2 &3}

29 A F V. parahaemolyticus #2383 F 96071 & 13771(14.3%)S #
st o 1 A3t Table 137 2ow olE ez el IS Fig 129 %
ok 193 2€0] 7} 671(7.5%), 3¥ 3 490] 7} 11711(13.8%), 59 1271 (15.0%), 64
1471(175%), 78 1671(20.0%), 8¢ 1871(22.5%), 9€ 1971(23.8%), 10¥ 1071(12.5%),
11¥ 971(11.3), 12¥ 571(6.3%)°] wEl=lom o]F 9¢¥o] 7M =& HE&E=E V.
parahaemolyticus’} 25 ow 6€HE 10¥€7t4] =& v&=z EHAct. 33
Lee 5(1984)2 waliet Adthe] V. parahaemolyticus S ZA oA Al A 437 5
4 83%, 6€3 7¥ 122%, 8¥3 99 12.0%< EZ &S R 139, Kang 5(1994)

o] a3k Jefet Ao V. parahaemolyticus EEZALIAE 593 €= Ey
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Table 13. Monthly isolation of V. parahaemolyticus in Sea Mud from January to
December in 2002

Month No. of sample No. of isolated
JAN. 80 6(7.5)
FEB. 80 6(7.5)
MAR. 80 11(13.8)
APR. 80 11(13.8)
MAY. 80 12(15.0)
JUN. 80 14(17.5)
JUL. 80 16(20.0)
AUG. 80 18(22.5)
SEP. 30 19(23.8)
OCT. 80 10(12.5)
NOV. 80 9(11.3)
DEC. 80 5(6.3)
Total 960 137(14.3)
()%
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Fig. 12. Isolation of V. parahaemolyticus in Sea mud from January to December

in 2002.
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F =2 ¥E&Z V. parahaemolyticus7t ElFH o 695EEH 9€7A] =2 HEE
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Table 14. Monthly isolation of V. parahaemolyticus in Marine Products from

January to December in 2002

Month No. of sample No. of isolated
JAN. 80 3(3.8)
FEB. 30 5(6.3)
MAR. 80 8(10.0)
APR. 30 11(13.8)
MAY. 80 11(13.8)
JUN. 80 14(17.5)
JUL. 80 18(22.5)
AUG. 80 21(26.3)
SEP. 80 16(20.0)
OCT. 80 7(8.8)
NOV. 80 4(5.0)
DEC. 30 1(1.3)
Total 960 119(12.4)
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Fig. 13. Isolation of V. parahaemolyticus' in Marine Products from January

to December in 2002.
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Table 16. The Sea water temperature('C) at each site sampled from January to

December(2002)
Months
A JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC.
rea
Hwa-
139 140 143 158 181 207 222 256 242 202 180 156
Jeju bug
city Sam-
140 139 144 155 179 211 224 258 245 200 179 158
yang

Daepo 14.1 140 145 159 180 21.7 222 261 243 203 18.0 159

Seo—
gwipo Jung-
143 142 149 161 188 223 231 260 245 205 182 161
mun
Pyo-
139 140 145 156 180 215 229 259 241 205 179 159
Nam- sun
Jeju  Ap-
duk 141 142 144 159 186 219 225 260 246 207 181 16.0
u
Ae-
137 139 142 152 176 204 219 255 239 200 175 154
Buk- Wwol

Jeju Kwak
7‘]1

139 138 143 153 178 206 220 257 240 202 176 153

Average 140 140 144 157 181 213 224 258 243 203 179 156

Table 17. Monthly isolation of V. parahaemolyticus and enviromental data of Sea

Waters in Jeju island from January to December(2002)

Month JAN. FEB. MAR. MAY. APR. JUN. JUL. AUG. SEP. OCT. NOV. DEC.

Rate of
) ) 54 6.7 117 146 163 200 238 267 233 133 83 38
isolation(%)

Temp.(CT) 140 140 144 157 181 213 224 258 243 203 179 156
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Fig. 14. Relationship between temperature and isolation rate of V. parahaemolyti—

cus in seawater of Jeju island from January to December(2002).
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V. &8

2002 1958 129704 1dol AAA s, A, T, dxE, 34, <Y, of €,
TUl T8 skA g &, A, StE SolA V. parahaemolyticusE
st EXAES ZAEAL e F 28307002 sig 96071, AW 9607

AE 9607 oo EE®H V. parahaemolyticusol] t3ak A3eHA gAY shx 2

=
1. 27 E 2830740 tigh . A A 4174d(145%)0] 2 F A}
2. 0.85% NaCl &4 34 Hom Apgste] API 20E kitE <& V. para-
haemolyticus 1007 +2] FQ3t Astet2 542 d 57} lysine, ornithine, indole,

glucose, mannitol2 UA9¥$S H 3, ONPG, arginine, Sod. citrate, HsS, urea,

tryptophane, VP, inositol, sorbitol, rhamnose, sucrose, melibiose WF-&-olA &4 HF-$-
S Bt

S H.§ a1, gelatin, amygdalin, arabinose B304 &4 Z o AUl
AE B2 &S g 9607 F 16171(16.8%), A 9607 F 13771(14.3%), At

2 9607 = 11971(12.4%)°] #2l = At

2 &2 35 14.4%(52/360), AFF 15.3%(55/360), HE 13.6%(49/360), &

i 18.3%(66/360), EA 13.1%(47/360), F9 16.4%6(59/360), ¥ 12.5%(45/360), ZA]

12.2%(44/360) 7} 2] = At}

5. V. parahaemolyticus®] 93 Eg&< 1¥ 134(64%), 29 1671(6.7%), 3Y9 2874

(11.7%), 49 3571(14.6%), 59 3971(16.3%), 6 4871(20.0%), 7€ 5771(23.8%), 84

6471(26.7%), 98 5671(23.3%), 109 3271(13.3%), 11¥ 2071(8.3%), 12¢¥ 971(3.8%)°]

AT

6. 9 4A7HFE oz A9d, A JAE Ex3SgS A A3

D>
A
Hm

5

A 18.3%(66/360) 2 7H wWeol FelE9lal, Az 89l 26.7%(64/24002 7MY ®
o] TEHAL, HAEEE FHFolA 16.8%(161/960) &=l 7HE w2 £
LHERH T

7. V. parahaemolyticus®] AE¥ EI&S A5Ho] /M4 =4 EIHNeH, 53



7HE 720710 % 10271(14.2%), 9153 7= 720310 T 16971(235%), 7H=H THAE
72070 5 10871(15.0%), A& 7201 F 3871 (B3%) = +H T F Ay =4 2 7}
SHANAE ST 2 AHAA =& e 2T ¢ Ja, AdFHAAE dg 42

AabEel M = MER 2 4 U0, AHE Al =2 WER ¢

8. A A AE AI= Cefotaxime, Cefoxitin, Imipenem©] 100%9] &2 74
Aol YetW on Gentamycin, Amikacin, Tetracycling 5 %9 744 & et
9. &g ol us A5t EEE 16 typeol 3L, K-283 117 7(14.9%), K-258 8
F(10.8%), K-323, K-483°] 67 F(8.1%), K-17, K-29, K-34, K-528 o] 53
(6.8%), K-5, K-59, K-63& ] 47 (5.4%), K-9, K-37, K-63&°] 37 (4.1%), K42
Fol 27t F(2.7%) = K28% o] 7H =4 &=
10. Kanagawa phenomenon Al @ oA+ 217 5(21%)7F FAA9HS 797 F(79%)7F <
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o
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14, HAF2 130t
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