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= Abstract =

Distribution of vibrios in marine and fresh water products was studied in cold season. Four

hundred and twelve specimens of fresh,

products were collected from Karak Market in Seoul,

dried or salted marine products and fresh water

Korea from October 1995 to February

1996,

The results were as follows.

1.

=)

Vibrios were isolated from October to December 1995, but not isclated from January to

February 1996,

. Vibrios were isolated from fresh water products but not isolated from salted or dried

marine products and fresh water products. The isolation rate of Vibric parahaemolyticus,
V. alginolyticus, V. fluvialis,
0.6% and 0.3%, respectively in 309 fresh marine products,

Listonella damsela and V. chelerae non-01 was 7.4%,

2.6%, 2.6%,

. Marine shellfish showed the highest isolation rate (11.7%) of V. parahaemolyticus among

the tested Samples,

. Serological types of K-antigen of V. parahaemolyticus were K3, K9, K17, K22, K24,

K28, K51 and K60,
V. parahaemolyticus strains isolated were showed highly susceptible (more than 95%) to
carbenicillin and peni-

nalidixic acid and gentamicin, but resistant (100%) to ampicillin,

cillin.
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A zaral EA A el ALGE HjAE
£ Ag3isld.

Z4F, TEH,
Difco (Detroit, Michigan)Al #|¥

3. 7o ¢ ¥ =&

NE= Az §A 2474 E4sle 10 g8 90
ml 1% NaCl APW (alkaline peptone water; pH
8.4+0.2)e] Pol 37+0.5°CollM 16~18A17 fef3t
o Vibriok 7% F7edch 278 AT TCBS
(thiosulfate-citrate-bile-sucrose) agare| T ubE}he
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o i FAAMe whie] wel AstH FAL U
(Fig. 1).
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3740.5°Col uloFal ¥ Ao RFse GramGA,
catalase test, oxidase test 53 ¥/ o2 AT
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I Specimen

b

Enrichment \ 1% NaCl APW(pH 8.4) |

l

TCBS agar plate !

Picking up 3 or 6 typical colonies
Culture on KIA slant

l

Screening —|

Isolation i

Identification ‘

Gram staining, Oxidase test,
Catalase test, Motility test,

| Biochemical test |
KIA, SIM, Citrate utility, MR-VP, Urease test,
Decarboxylation of a.a., Carbohydrate utility,

Oxidation and fermentation of glucose,
Salinity test, ONPG test, API test

Fig. 1. Identification scheme for Vibrio species.
H7hseleh.

1) KIA (Kligler's Iron Agar)Ad 4t

KIA Apu)]e] F4 z&s)e] 3740.5°ColA] 18~
2447 W F A 32e] gold AAT HS,
gasA4 o F-F WAt

2) SIM (sulfite indol motility)BiX| Al Ak

37+£0.5°C, 24217k wiek ¥ $5A S HFeT Kov-

ac’s reagent2 "olx=g] indol A% S A ehgich

3) Citrate0| &
Simmon's citratev]®]el| A 374+0.5°C, 244]7} wjck
F 2ot e2 A citrateo] 45& ZAMEIL

4) ofo| =4k EHEME AJH

Decarboxvlased o] L-lysine, L-arginine, L-
ornithineS 1%4 AHrlste 47 FEseld s 553
F3040,5°Cel| M 4 L7k wiofalmis Fabsige

5 EtrEE WIAIH
Glucose, sucrose, salicin, cellobiose, lactose,

maltose, mannose, arabinose, dulcitol, sorbitol

L Bl 104 HILE phenol red broth bases] 7
£ AFeho] 24~48A17F, 3720.5°Cell A ujokgt & 3
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=2 2 HE Al aAlS Baeisd

HEAY 9 E

7) EEM ZA
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o 2% gx H3dz BReheic
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API 20 E kit (Analytab Products, Inc., Plain
view, NY)¢] HEsle] 37+0.5°CollA] 18~24A17F uj
oksk F ¥, Blmsiyh

5 HHEESEMS

2% NaCl BHI &gHdwj#]e) 37+0.5°C. 18~24
Al ZE wieket ol 2% NaCle i-fodd w5 K3
Aoz Alzsled K8 o4 (REBLEERSGN, Ta
pan)& AbESte] slide$ 4SS Bobow $xHAS
Helz] ek 7l wFHWFF (untypable strain)® 2

Fasn.
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NEAAN LY V. parchaemolyiicuss Ao
Kirby-disk diffusion method®e] 3l 443}
ot SAA 24 H23%E nalidixic acid (NA; 30
mcg), ampicillin (Am; 10mcg), amikacin (AN; 30
mcg), polymixin B (PB; 300 units), gentamicin
(GM; 10 mcg), streptomycin (S; 10 meg), carbe-
nicillin (CB: 10 units),
neomycin (N; 30 meg), colistin (CL; 10 mcg), to-
bramycin (NN; 10mcg) 5 1129 42| 2 Al&3)9
o

AlFFE tryptic soy agaro]i] 24|z wjekaie]
Mueller Hinton brothel| A 8A1zF wieksle] 1% NaCl
g clAkgkd o g FAMale] MacFarland scale No.
0.5 BaSO,ZFR A (0,048 M BaCl; 0.5 ml+1%
H,S0; 99.5 ml : 108 CFU/ml)d] ZZ&3T Mueller

100 mcg), penicillin (P;



Hinton agar® 121°C, 1587F @#sle 45-50°C2
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7} wjeksleicl, wjoF ¥ Zone reader (Fisher)E o] %
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parahaemolyticus=
V. alginolyticus= 2.6%, V. fluvialis® 2.6
%, Listonella damselas= 0.6%, V.
012 0.3%9] £a&g Ho P77 F V. parahae
molyticus7t 717 o] B9 G222 V., algino
Iyticus®t V. fluvialis7} 28 4 1 L=
v At 3 AF" AR weeld R, AR
| M= Vibrioddo) AEHA &sket (Table 1),
olfel £ 22 Sl A9k Vitriods £F £
Aol V. alginolyticus7t V', parahaemolyticus 2ot
A Bty she] B AgHs} Aoz} sldded ol
7o) ABAF Al7Igk FERAL Aolg FHel ol
Ax 25 A&Hq vast 4% Aoz Wl
Foll= EASA @groevt V. fluvialis:

cholerae non-

o3 HeH
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4.2%, 11%9) 6,007 2el=e] o1& Vibrio$Ee 1 7}
28he 1194 Fego] WobAA] dv AFS HY
o V. fluvialise E9 $48 Holx B JAE
o4 Ea]Ho] YA7IEe] o RS e ¢
ol BAR FFH 2P o] T2 AA AHRRA &
3, A, Sl ME FelFe] de] REH SlE
el #H G ? Seidler $02 £ 10-15°C, 95
27 .5~32 5% |5 AHe A V| fluvialisE T2 52
g v} g, & P feve deeld V. fluer
alisS Ha|ste) 3494 1.1%, 5~6%e= £ 7
—8%o]i= 1,20%, 9~109e= 3.6%, 1~29e]i= 2
09 L& deied 7ol ¥ Add FHe A
F2 woses,

L. damsella= o] 53} bzrgel ] z} 157} Ealy
o9, e] < 19859 MacDonell3} Cowell™e] £
3 VibrioZol A  Listonella®22 FF3932 55
rRNA sequencing® E3lo] AAR=HE. L. daom-
sella>= damselfish (Chromis puntipinnis)$ dogfish
(Squalus acanthias) ¥ ZrAAke] (Carcharthinus
plumbeusa) ¢ o|Fu} sfAbEE] | Fo kS
27y Aoz RIFH #H a2 o] FT P
dA oL o] e w)&dt At doye Fler B
FET S 22 UM o] Fe] Fafsh g4
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V. cholerae non-01& GdFelr 157} 2254
wy & TWe 19839 49o]A] 1196 21829] ¢igk 4]
B F el 45, oAFelM 1575 29 sheivh

Table 1. Number of vibrios isolateded from each product collected from October 1995 to February 1996,

No. of Isolates
mpecimen specimens ¥ ;’)ar.a‘hae- Vo dlaimoly o Gotorae V. flevialis L. damselia
molylicus ticus
Marine 264 23 (6.3) 8(2.2) 1(0.3) 8(2.2) 2(0.5)
products
Fresh 309 23 (7.4) 8(2.6) 1(0.3) 8(2.6) 2(0.6)
Fish 110 4 (3.6) 3(2.7) ND 3(2.7) 1(0.9)
Shellfish 120 14(11.7) .5) ND 5(4.2) ND
Mulluscs 34 1(2.9) ND 1(2.9) ND ND
Crustaceans 39 4(10.3) 2(5.1) ND ND 1(2.6)
Echnoderms 6 ND ND ND ND ND
Salted 15 ND ND ND ND ND
Dried 40 ND ND ND ND ND
Beestl water 48 ND ND ND ND ND
products

( ) : isolation rate(%)



Kaysner S92 ol §& O V. pavahae-

molyticuss urease $FA1olal HAFH 04Tl &=
BNZ st urease A AHel HdAel g 7HsA
8l= V. parahaemolyticus straing screeningsls |
F4- Zlolzta s, £ dTelM: urease 44
ol V. parahaemolyticus7t 109 % I FolM 157 £
=it

FHel= ®7)804 @kt Vibriod &3 +AHE 42
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Z HSE AAsle Vibriosdd] vlge] AL A
B3] Be|dt Ao Haln o UL Vikriodo®
Fid w5 £ 60wt FA TAHE g g9 sde
g, ¢e2= FAHFAH 714, & hybridizatione]t
16sRNA Y] sequencing & AlFEFe] wedsis 7
of BigrAE 2w Alrde

A1k F dFAFR oA T, AARF
Vibrioditol 254 4ded ol &4 4 H5
ste] Ale Vibrioddo] FEREAEY @, AFES
Aol g e AEeld Az AFA o] gt F
Ago] o]Fr wEog Belth Fepe]freld Vibrio
£to] 25,8%, Bo] Al V. anguilarum-
12, 7%7} Helfohs Bt glgled™ 2 59 649
A 049 abele] 2008 Vibriodrite] RH4ign Bl
v} qle] A7g Rl FelA Vibriosde Eelde] W
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Table 2. Isolation rates of vibrio isolated from
fresh marine products by month from
October 1995 to February 1996,

. No. . Temperature
No. .. Isolation .
Month Fverine of vibrio rate(%) in Seoul
isolated (*C)
October 95 25 26.3 15.5
November 67 9 13.4 6.2
December a3 4 4.8 -1.0
January 55 ND ND -2.2
February 29 ND ND =16

Table 3. Isolation rates of V. parahaemolylicus

Vibriog- A% dZ 1046 A 1197}47] Felgh &
37} gl e 2o el xi= 109e] 26,3%, 11
Yol 13,407} HLejFglon 12494 = 4.8%7) 22| F 4]

I 193 2490 EelEA] 4skoh (Table 2). 7144
A=) ofsin] MEA FHv]&e] 95 10¥9e] 15.5°C,
11¥e] 6.2°C, 1299] —1.0°C, 964 19e] —2.2°C,
290] ~1.6°Celgled, o2 ®]Fe] & 0f 7]&e] 43}
o]t Y& 2ANANL Vibriert B sHs FAH] #
52 pgle Aoz agdid

2. AlEY V. parahaemolyticuse| 22| g

2 odTel A e Fedge] 5
ticuse| W3 Fol AAME £AE s B V. ;’Mr-
ahaemolyticuss 2357} B2lHded 271 £
el 129707 FlH 143 2'f5°ﬂf TEIEIR] %
¥} (Table 3).

o] F& 1044 20.0%, 11%e] 3.0%, 129l 2, 4%
7} Ak ﬂﬁﬁ?‘rfﬂ]'ﬂ FEHUR A 2E2E 109 off
13.3%, T8 27.9%, SAF 14.3%, Z7E 11,5%,
119 3h2h3 10.0%, |F 3.6%, 114 7 4.2%
7F Balge] Az A7l V. parahaemolyticus?)
Halge] 22 AS BT 12¥7ta] £ FelHe
52} V. parahaemolyticus® ATA ] A= 8t
Ao A& o g g Hev) gle Aoz Helo
92 19879 7~94e] FARel MA st o) FellAM
V. parahaemolyticusS THe| 3%, 8¢l 3.8%, 949
o 2.2uF £ 3 v} 9l Hel® V. parahaemoly-
tous#F A1 % 23570 24 ERRsE s,
A 2o 1 28 V. parahaemolyticus® 22| &0
33 doh stg I gt FAANE ofAlAe A Ho) s

V. parahaemoly-

= o HE 19749 5Yo]A] 10€ A olel] ZAME A} 7
Yol 19.3%, 8ol 24,7%, 9ol 20.0%, 10¥e

16. 0% HAH o2 17.8%7} Fedda 3jgd. 9
19814 12€o) A 1982\ 9%e]] Faljete] V. para
haemolyticus BEX AFe]A Bel 28.1%, o5 32.6
%, A&l 14.6%¢ Feldg HIak vb ginh 19704

in each fresh marine products by month.

Month Fish Shellfish Mulluscs Crustaceans  Echnoderms Total

October 4/30(13.3) 11/29(37.9) 1/7(14.3) 3/26(11.5) 0/3(ND) 19/95(20.0)
November 0/21(ND) 1/28(3.6) 0/7(ND) 1/10€10, 0) 0/1(ND) 2/67(3.0)
December 0/25(ND) 2/48(4.2) 0/8(ND) - 0/2(ND) 2/83(2.4)

January 0/10(ND) 0/15(ND) 0/10(ND) - - 0/35(ND)
February 0/24(ND) - 0/2(ND) 0/3(ND) - 0/29(ND)

No. of V. parahaemolyticus positive specimens / No. of specimens (isclation rate @ %)
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3. Ba|=l V. parahaemolyticus2| K EHE

=]
b

FA 7|75t BEld V. parahaemolyticus®) K-
Fx8ye K3, K9, K22, K17, K24, K28, K51,
K60¢] Z#3lgled Add, A8 Fo|ig Relx
okoront 114 0}—?— } 22 ¥ V. parchaemolyticuse
R I ] o WEEIT (untypable
strain) 3k veht= 7 Xt (Table 4).

2 c?)c

% K1, K25, K3, K5, K6, K30, K37,
K9, K15, K17, K46, K23, K19, K24, K527},
& Zwe K3 K32, K34, K529 #3380 $-hiet
of detefl A UepdetT shelx, Sakazaki $U
oA K283 K300| 10.1%, Fo|A K257} 13.6%=
2xaia sty ey K3E Algstne o2 21 kit
7HA 2 e S Bl
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4. 225l V. parahaemolyticus2| EH4H LY

£ AgdA

ixic acid® gentamycin 5= 95%

Balgl V. parahaemolyticus= nalid-
ol e EF7F 4
Z=A 8 HWef ou} ampicillin, carbenicillin, penicillin
sl 57} WA-E B9ivt (Table 5).

% nalidixic acid, genta-

i v L=
TER e B
= 38) ©

)

25,
i

o

chloramphenicol,
mycin S| 7+4AL M| sulfonamid, neomycin,

carbenicillin Se&= WAL Xeldx dgdx, F 5
& gentamycin, chloramphenicol Fol& #5AE,

A& 2elohal gjed,
o g YA A
o V. parahaemoly-
g ALE Helr,

tobramycin, ampicillin Sel& o

SE AaAs TEHel A
g Ade P4 ART 0y

20
ticus A E%E A BA] 28] E
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?Ed

Bydzt AL 527 53 FAEHA

AR A,

Table 4. Serological types of V. parahaemolyticus isolated from fresh marine products using K-antisera.

T, Kangwon Chonnam Inch Chonbook Chonbook Choongnm Chonnam Kyungnm
RECIIENS Sokcho Kangjin - Booan Koonsan Seosan Koheung Choongmo
Shellfish = - = K51, K60 K17 K22 K28 K22
Fish - K9 K24 - - - - -
Mulluscs K3 = = - = - = =

Table 5. Antimicrobial resistance of V. parahaemolyticus isolated from fresh marine products.
Antibiotics Disk Susceptible Intermediate Resistant
potency strains(%) strains(%) strains(%)
Nalidixic acid 30 meg 95,8 4.2 0,0
Ampicillin 10 mcg 0.0 0.0 100, 0
Amikacin 30 mcg 12,5 62.5 25,0
Polymixin B 300 units 66.7 33.3 0.0
Gentamicin 10 mcg 100.0 0.0 0.0
Streptomycin 10 meg 0.0 91.7 8.3
Carbenicillin 100 mcg 0,0 0.0 100, 0
Penicillin 10 units 0.0 0.0 100.0
Neomycin 30 meg 8.3 91.7 0.0
Colistin 10 mcg 4,1 54.2 41,7
Tobramycin 10 meg 33.3 66.7 0.0
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V. alginolyticus’= 2,6%, V. cholerae non-
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