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20003 1 Y55 2000 '3 10 Y7HA] 71572 FA o)A Vibrio vulnificus® FESIAT o) 5] A S AT
gt o] A A& A9 Ee i whd FAAE el st WS o) 4895 K vuinificuss §-89|
17°Ce] 4 SUHE] HEH KT 19°C o] 44l 6 Y-8 9 Y7AA = A R-29) A 8N HALHAS W vulnificus
E A5 AW I35 9 IR A AFEHE b A ZY o Citric acid® 9] 7S A 3514
F3 214,500 mgil 0] 42] EDTAZL A 7ML 7% ol &A1 3] A =i, B0 F-3w o) Argfeleb] 32 A A
S ZAME AR 15 F~1 A2 ool o] A& A 8] AFAAIF & EHE e gl Ab3lel e 25 78]
ol IR F2v] FXE o]-L-8ld 0.2/ming turnover rateE AP EH-E did
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Vibrio vulnificuse & A2 RIAYEZA EgAolH, i<, A
d, A FVE F 80 Bo] #2H] 1o Gramed 7
T HEL o 238 gyjoln shte] HEE [ Q)
= Ao] LubFolth(7,12,17). o] Alite F&A 02 A Xl J
F3F 2 3°colH, EFFOE & HaTTI6). ¥
vulnificus §BAE ALste] RN Fe sEI=vig 3
< VWA, d b B AdElol M= hydroxamate, phe-
nolate ¥ 1)1 vulibactino] &+ = N2& el sidero-
phore= A3t HE 5310 F2]¢f o]-871t}(9,21,23).
V. vulnificus= Q23 B 8% (primary septicemia)®t 37
(wound infectionyS Ao7|= Z(12)08 deiA e ALA
HEFEe R AEFH ¥ vubificusll 299 E-S EA
23 JHT F 23 A ool W3 gt Wo] AFEHE ¢
g AEz Ao, HE T BCE AR REFHeE &
3 FAE B AP R JYEe) o] AL i wEA 3
g=lo] 24 AITE Yol At 0|2 F& Qlrh o] 7 tiRE
o] B 2t Aoy} vy 7t A, A4S ), G B
22 Hegrleol AstEo] sl AFgAl o] SolalA Yo
U3l XAREE w9 2TH3,5,13). B A AN A
T gy e =2E 7|EY HHE BIAY A5 Sl
A% A5 T3] o] Aoy 1 FH el FHE © HFo)
w48 AP, divkre] A FE, HAE FREITH25,26).
Zgol g som FAol EHT Follv FAA E Ve BEA
7} A9 ATHE AFA Es) U 3 g RTRs owlo]
t F83)}.
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V. ovulnificusoll 21$F XAREo] &2 ¥ olugt g & 2 o
ojjel] Afgshs 7397 RO 2R ¥ vulnificus®] A&3 HAET}
%k ¥hH o] sgto] o]FoH T} &, A FAHORRE o] AT
o} AegA g g v A7 AEEAT(18), FAF FAZHEH
o] o] A FE-E AT8y] A3t HstH a2 o]
ol SolH2 cytolysin 82 whdE nested PCRE 7E3}
< WHol MEEATS5). oF# ¥V wunificusS] AOE A7

B2 WSl d7H vk WA WA s A 2%
Hol AANHAT. T2 ~20°Ce} ol E Fo| S #F

g 4 98 B AR ZErhs,11). 3 osmotic shockol
o5t whHol IAEIAoLK®), FFN 259 v o) A&
238} "o] ¥rEFHT(1). E=3F chelating agent?] EDTA 5% o]&
slod o] Aol AT EAAE Ve Alske dFEo] KdH o
Th8,14,24).

Holl= ASEEE(TIO,) F50E 883 Aatast 1y
o ®ol olg= gt HEUE(TiyS X3 de] E¥ o]
AeH Tio,= A4S vhol et AHea8-& Jehy f71%
A Ealslee At 9 QB AA o] 2HTH2,4,6).

& AFdMe 7HrE 23 i) AR Exske 1
vulnificus®] 8 AFE #EUsln, AB2HE R ¥
vulnificuss TVGLE o] 9 JAE AT WS 23
%, A2A2, chelating agent 2] 2 AIS}EIE]R-S o] &S F
v HE] 58 H-g3ct.
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F3hE 2000 1 YFH 10 E74A] F 10 & MF s AR
2 AR Vibrio 49 AT EEE thiosulfate-citrate-bile-
sucrose (TCBS, Difco, Detrait, USA) ®jj ]l Vet HEeE
Agste 24t en werls A AL Wbrio vulnificus3
vibrioZ  AlFEEt #4E  1~100mE  membrane filter
(0.45 um pore size)E HH3}FH O, o F< ofrtmlet FFe
2~3 g& mixer® Zolx Hi g9} EFEAL, AAES 2¢
A=E Exslrot £ § wjAlol] =2ated 37°ColA 24 A
2 s,

V. vulnificuss AE317] fleiMe ST WHOE FHl Al

S 7 A2 2% NaCiel #7712 alkaline peptone water
(APW, pH 8.4)°ll Wil 1824 A7t S wigsldc). S8 )
s 1 WFo] FH3te TCBS SHHuiAlo] =dale 37°ColA
18~24 AIZF vjoFs F =7k 9] sucrose 24 HES AEsA
Kligler’s iron agar (KIA, BBL, Cockeysville, USA) HlX]o]] &2}
3kar 37°Col Al 18 ~24 AT B FSE ¥ lactose ®3TE 7Y
7t AR HS ATl fle Te AdEEtd o
nitrophenyl-3D-galacto-pyranoside (ONPG, Sigma) A1g-& 3
sto] FANRE-S HO FTHS Vitek 32 (Vitek, USA)E HE
A AstehE 534S Pkt

SEHSA AN orS0ll 2 Ft ¥ vulnificus2) #Ql

Vitek 3200 & ¥ vulnificus®E T3 E WO whd FAAES
7 YER] EZ nested PCRE 21514t DNA F3&
Ausbel 5(10)8] WHH-& WSt FP5}H T, nested PCR 271
& Lee S(15)9) WL wgkon ZZ5 222 bpo] DNA AHLS
1.5% agarose 71955 AAIBH] ERIsIATHFig. 1).

704 bp

Fig. 1. Detection of vwhA gene from V. vuinificus using nested PCR.
First PCR product (lane 1) was 704 bp and 2nd PCR product (lane 2)
was 222 bp. Lane M, AHindIII marker.
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Chelating agentOll 28t ¥ vulnificus2] S4| 24X

g A HTdek £(0.45 um pore size) EDTA, glycine &
sodium citrate®] F=7} Z}Z} 100, 500, 800, 1,000, L)1l
1,500 mg/Zt = A EH18tA Tt B8 ¥ vulnificus TFE 2%
NaCle] #7Fe LB wiz|olA 18 AlzF A w8}, wigka
THZE chelating agentZt H7ME dfl4oll dEete] 37°C, 180
pmO 2 & wjdstAA FegAE TCBS HiA|Y] E=E3}d
37°Coll A 24 AIZE wlekst & AAE FEhE AlSsk T

HE20°C) X HEEC)0 2|8 V. vulnificus®] S|

¢t BYe wHo g vidE ¥ wulnificus TAE o7 @
B sl dEE & 20°C9} 4°Col A wjshE A HEky
TCBS HiAo] Tahaled 37°CollM 24 A7 wjokgt & QA=
28 At

Ml oo

ZE0) g O| 28 W vulnificusS| SAAF|

V. vulnificus® B siol] FEvid AEEEIY RS 50
mgiml SA A7V T EFEE 500 LuxE, 2|3 400
nmé] A5G 15 Lux® FAF F TCBS LAE|A ) =&}
o Uepd IS Aesiact agla Asteleh o2 I’ Y
FE TS S staintess steel columndl FUST WFo) EY
(400 nm¢] A} X5)S FASIATH (PLE-1. W87, &), o
FZul column® ¥ vulnificusE: VEH S5 peristaltic pump
2 FUNA T3 dErle TCBS Hj Aol =2ate] 37°Col A
24 A|1ZF vl eke & AR Hehe Algst At

dx # nH

V. vulnificus2| B2l ® S5

Vibrio 4-2] e z)91 TCBS HiRIlA &eld Fgte] 49}
o] Mixlol|l A @BAE W ¥ vulnificusE IHE 5 = A
EX= Table 19 el Joh ¥ owbiificus®2 7HE 5 JE
o] Fghe 4220] 15°C o]l 1 €FE] 4 A7RE HE
HA) okt St 17°C o)l 5 ¥RE st AER
FE AEE7] A13sleH 220] 19°C o) og F713E 6~9
o= FAAEE AYs BE AZIAM AEHYD ¥
vulnificus® &3] 93] 1 & Fd& A7l F TCBS wiA)9
A =@ 9] sucrose o4 HFS AWt KIA vix|of] A} u)
W3t lactose ¥3lsS 7HAIM 7k AAAEH HS A5l A
TS detart. el Jehe o5 £El8ke] ONPG Al
Fate] Fguh3-g Bl TS Vitek 322 HFH s}
AL P3AT. Vitek 3200 A3 ¥ vuhificusE FZE
PCRE whd FAAZ 713 A 8913 23 5 Lo
€ NBAAT AZENoH 6~9 Holle FoFE AT 2
£ A FolA HEHATHFg. ).
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Chelating agentOl] 218t V. vulnificus2| SH|
Chelating agent?] EDTA, E&]X(glycine), & FH4
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Table 1. Detection of Vibrio vulnificus in the fish farm in Maryang,
Gangjin Bay, Korea.

Date Site CFU/ml on TCBS Vibrio
(Temp.) Total V vulnificus like ~ vulnificus
Seawater  7.0%x10 ND ND
1.10 Mud 2.0x10° ND ND
(6.5°C) Fish ND ND ND
Mussel ~ 3.3x10? ND ND
Sea water 1 ND ND
210 Mud 3.0x10° ND ND
(6.4°C) Fish ND ND ND
Mussel 3.3%10° ND ND
Sea water 5 ND ND
3.10 Mud 2.9x10° ND ND
(8.2°C) Fish 3.0x10 ND ND
Mussel 1.2x10° ND ND
Sea water 2 ND ND
4.24 Mud 2.8x10° ND ND
(142°C)  Fish ND ND ND
Mussel  9.8x10? ND ND
Seawater  3.0%x10 ND ND
5.26 Mud 2.8x10° 1.0x10° D
(174°C)  Fish ND ND ND
Mussel ~ 3.0x10° 2.0x10? ND
Sea water 6.0x10 2.0x10 D
6.23 Mud 2.2x10° 1.9x10° D
(18.8°C)  Fish 5.0x10 ND ND
Mussel  2.3x10° 1.5%10° D
Seawater  6.0x10 3.2x10 D
795 Mud 1.0x10° 3.2%10° D
(220°C)  Fish 9.0x10 1.0x10 ND
Mussel  4.1x10? 1.1x10? D
Seawater  4.0x107 1.0%x10? D
8.26 Mud 1.4x10° 1.0x10° D
(26.0°C)  Fish 6.0x10 6 ND
Mussel  5.0%107 1.1x10? D
Seawater  9.0x10 1.0x10 D
923 Mud 1.8%10° 7.1x10? D
(23.0°C)  Fish 2.0%10 7 ND
Mussel 2.0%10? 4.0x10 D
Sea water  6.5x10 1.0x10 ND
10.22 Mud 1.1x10° 1.4x10° ND
(16.8°C)  Fish 1.0x10 ND ND
Mussel 6.0x10 1.0x10 ND

*PD. detected: ND, Not detected.
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(sodium citrate)S- 3ol MMt A} 2y T F9
RS JAE RTE AAESPAR 85t Qe Hee v
ERATH(Fig. 2). 22U EDTAZ 500 mg/l 0149 BE2 1 A7t
A AV vunificus®] AL AABHALH 800 mgll o4
NXE V. vulnificus’t 3303] AFEEATHFig. 3). EDTAY] o]F
o g WS HEI] K% HAF A 800 mg/l FENAN
FHolFR Fo AEARE AHI A7) 5 Y ol A 5 UM
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Fig. 2. Bactericidal effect of glycine (A) and sodium citrate (B) on the
growth of V. vulnificus. The agents were added into bacterial suspen-
sions in sterilized sea water at the concentration of 0 ( O ), 10( @ ),
100 (), 500 (4), 1,000 (L), and 1,500 mg// (). Bacterial numbers
were counted on TCBS agar plate.

3.5

Log V. vuinificus/mi

-
0 thr 2hr Shr 9hr
Time

Fig. 3. Bactericidal effect of EDTA on the growth of ¥ vulnificus. The
agent was added into bacterial suspensions in sterilized sea water at the
concentration of 0( O ), 10 ( @ ), 100 ( A ), 500 (A ), 1,000 ( (),
and 1,500 mg/! (). Bacterial numbers were counted on TCBS agar
plate.
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oug okHE AR YAEhRIE A=), AA EDTAS} 1
AETHAX FEES AAAZIAY, AdelgelN T8
=] EAR, £ T LA ARREH, EA40] A
glol AFA/ER AR ET Jlon ko] Qs AeR
I th(14.24). 22} EDTAE 3}3EAolgte A9w
o of2lgo} Zof gt Follde AAE A e o

MU % L, O e
XN 7o rle
N

o 2 w2 L ) ong

£

HE(-20°C) X YWHW OOl &E V vulnificus2| X

V. vulnificusE TCBS ool 2t AbefellA] WEolu)
BAS A7 Aedds 48 A1 T AZE TCBS H#a|A
A Wi B ¥V ovubnificuss AASIA] gt v 2
o el AR ¥ vulnificuss —20°CS} 4°CollA] v g
7 24 AIZE o] el R He] HAE YUATHFig. 4).
OJRL YA 4 U7 BHg SolME o] Mol EaEt
Ao, AR} vlkBol]l ¥ vulificuss HE3 Y5
WAL AUE A FAEN Ao #AE #EE
ARt sh= AF GRSFATKE, D). F, V. vulnificuss
viable but nonculturable (VBNC)3 A2l Ml F9] shol
7] wE-o]tH(19,20).

4 ¥ dr

ok

FEOH Ol 2|8} ¥ vulnificus2] HH|

BEu)Ql ASEIENR(TIO,) B2l 23 ¥ wulnificus®] AP
FAE S A5 500 Luxe] F%4 353 15 Lux] 400
nm®] 2}e)E ZAE A} Fojj7} glojx AP A YEte
U FEME S0mgmid] T2 W A A A9 15 &
oljel] 3] AMdEE E9E U cHFig. 5). AStEEE
o2 FEE F87<4E stainless steel columndl YL W5
ol 400 nm o] 2} A TS AR FAE oLt ©] F
Xl ¥V vuinificus EHS A& FUSIEA H5 o2 AP
9= =A% Ay} mmover rate/} 1.0/minF-E AFEEII} U
Efgtom ot g AFE a7} 7Vt 0.2/mindllME £33
ZF2& A ATHFig. 6). BZvl ¥Rl gt ¥
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Fig. 4. Effect of heat shock on the recovery of ¥ vulnificus. The
bacterial suspensions in sterilized sea water were stored at 4 ( O ) and
—-20°C (@). Bacterial numbers were counted on TCBS agar plate.
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Fig. 5. Bactericidal effect of photocatalyst on ¥ vulnificus. The bac-
terial suspensions in sterilized sea water were treated with white light
at 500 Lux ( O ), white light and TiO, (50 mg/m/l) ( @), UV at 400 nm
of 15 Lux (&), and UV and TiO,( A ). Bacterial numbers were
counted on TCBS agar plate.

T~

Log. V vulnificus /ml
E-S

0 A
25 2 1.5 1 0.5 0.2

Turnover rate (min')

Fig. 6. Bactericidal effect of photocatalytic system (P&E-1, Korea)
according to the turnover rate on the growth of ¥V vulnificus. The
bacterial suspensions in sterilized sea water were injected into the
photocatalytic column containing naked glass bead and without light
( O), containing glass bead coated with TiO, ( @), and containing
coated glass bead and UV at 400 nm ( A ). Bacterial numbers were
counted on TCBS agar plate.

ol A WALEE 300~400nm WEe] HFFDE Zhe xS
JSEEIgo] ZHE EAY] T ZASFH XHo AR7E
dRlEl . AR wd Zllel] Agel Arla o] P WA=
22} 733 AdalE ) 89S 71 3715 SRS AISAA
hydroxy free radical ( + OH)Z A3t ©] radical 733+ b3}
HE Yz HAEIS e U8 EXERS g4 2 &
Aeh27). & AFM = dstelgiiE £25 @2 JFA 7
- AFE &t skt

FEUFAE AL F AFAE B&317] HsiM= 4
stEelU o] 58 7l e, egk 71 A", ae]a A
Yol whE REF A 2714 gt A3t o ZadithR).
waba o] Zx|9] HAF) & AFE FAFHA s 4
21%olL} Gof g o]8E 4 & Ao = wehd
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ABSTRACT: Detection of Vibrio vulnificus in Fish Farm and Bactericidal Methods on this Bacteria
Chi Nam Seong, Kye Min Song, Kyu Ho Lee', and Sung Ryull Yang® (Department of Life
Science, Sunchon National University, Chonnam, 540-742, Korea, Department of Environ-
mental Science, Hankuk University of Foreign Studies, Gyunggi, 449-791, Korea and Depart-
ment of Civil & Environmental Engineering, Kwangju University, Gwangju 503-703, Korea)

Detection of Vibrio vulnificus in fish farm and searching for the bactericidal methods on this bacteria were stud-

ied. To detect this microorganism in sea water, mud, fish and mussels, selective isolation methods and detection

of whA gene were used from January to October, 2000. ¥ vulnificus was detected from May when the water
temperature was over 17°C. From June to September, higher than 19°C, this bacteria could be isolated from
most of the samples. Freezing and refrigerating did not inhibit the growth of ¥ vulnificus. Citric acid did not
show the bactericidal effect, but more than 500 mg/l of EDTA did. With the aid of UV and photocatalyst, TiO,
showed bactericidal effect after 15 minute treatment. Photocatalytic system consisted of glass bead coated with
TiO, and UV illumination showed bactericidal effect on V. vulnificus at the turnover rate of 0.2/min.



