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Isolation and Identification of Vibrio vulnificus and Vibrio parahaemolyticus
from Coast of Pusan and Daechon

Jin-Woo Ju', Min-Jung Park, Moon-Soo Heo’ and Cho-Rok Jung

Department of Microbiology, College of Natural Science, Pusan National University', Graduate School,
Pusan National University, Faculty of Applied Marine Sciences, Cheju National University’

This study was focused on the isolation of pathogenic Vibrio species, V. vulnificus and V.
parahaemolyticus from marine environment from May to July of 1999. Isolation sites were coast near
by Pusan and Daechon. The results obtained were as follows:

1. Seventy strains of V. parahaemolyticus and 19 strains of V. vulnificus were isolated from a total of
120 specimens.

2. Nineteen strains of V. vulnificus did not fermented arabinose and salicin but fermented lactose and
cellobiose. All of V. parahaemolyticus isolates did not fermented lactose and cellobiose. 47 strains of V.
parahaemolyticus fermented arabinose but 53 strains did not fermented salicin.

3. V. vulnificus and V. parahaemolyticus isolates showed three different API index numbers with
5046105 and 4346107 dominant.

4. V. vulnificus did not grow on 0% and 8% NaCl containing medium. V. parahaemolyticus grew on
8% NaCl containing medium.

5. V. vulnificus isolates and V. parahaemolyticus revealed different outer membrane protein p rofiles
on SDS-PAGE.
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V. parakaemolyticus (F ¥IBHZ )& 3T 2%
7} A5Etd a7t §A38] Skt A5
oA R3] Fe) k. AAAMLE A5H AT
o] F Aol 53] site s ANEHUE
A AAL BF, FEE doitt

V. vulnificus® T2 3t AQhe] nigtEol A}
= AN dd Aady AR sgddolth
1976)3 T]=2] CDC (Center for Disease Control)$]
Hollis'® 50] T2 Vibrio species®t FE3H lactose-
positive VibrioZt 1 BH 3} 21, 1979 Farmers
ol &9 Vibrio%#el A BA, BE8FHY
Aol 2AE T2 "Vibrio vulnificus” 2t BEE
AE Atste] A} 34 gHOE PolEAA At
L5 o,

V. vulnificus FEEYL AlA EX-olA BuEz
A FWel A= 19799 g AL 3% 3
AWOoZ o] Aty 1 AJAFLRE M &
HAA HAAYCE ol F ALdt] Tl FIOEZRH
V. vulnificus7} %215 262 glom @aj7tA] wid
AE AFgAZF Vet glof 7)Y F83% B
A2 A AR dFHon o Rena2s) 9g
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28 98- Agde vs) g0l ¥ AMY $1F
2 2008 =cix 33k 1981 delA] 199213 Ale]
Floridaoll A4l B3 ufo)] oJspd Z& A2lslu &
W3 ¥ vulnificus 38 &2 298 F APEREE 36
Holth e¥E F& A FAle] 728 F 36T
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Figure 1. Sampling sites for the isolation of ¥ vul-
nificus and V. parahaemolyticus.
W; S strains of V. parahaemolyticus isolates, W; 1 strain
of V. parahaemolyticus isolates, OJ; 5 strains of ¥
vulnificus isloates, 0;1 strain of ¥ vulnificus isolates.
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AEL 2 g N8 ZHA] (3%-NaCl, alkaline pep-
tone water)oll 23 377C, 18~24A17F uliekalich uj
ol o 2 HE] ghulZolE #3}o] Thiosulfate citrate
bile salt (213} TCBS, DIFCO) #j=lol| Edsle] 377,
1824417k ik &, BE HHEQ & o] FeHg A
Halm I Fo)M A sucrose Bl EHAAQ A7
0.1~1 mme] =4 Hekg 2t o] AHE v}
Al TCBS viA|ol] =ddt & viYdst] 528 5
ek A g MAdssich

1) H|lDAF

el gFo 8, FEF7] YaiM LE Na-
tional Infectious Disease Center (NIDC, Tokyo)=ZHE
B-AE V. parahaemolyticus serotype 04 T2t V.
vulnificus ATCC 275628 EF a2 A3tk

2) 2el33e 88

TCBS #xlel] ol =48] &g 3% NaCl
X33} brain heart infusion ()3} BHI, DIFCO) &%
iAo A de el TS dalos 5
< A% F8 A AlEE AAEIIL, S AP
20E kit (bio Merieux, France) 2% 742 AA18}%itt

(1) 58 M3EH ™

TCBSo| A sucrose Bl&3]A¢ F&He e sty
gt ol 1 4Abe B

Arabinose, lactose, cellobise, salicin® 1% 77}t
phenol red JAu || A 37°C, 24A17F v g3 A2
o] W32 Bt 8% NaClg H7}3 BHI o
Auj Ao A 37°C, 24417 SR F Sl g BEs)
At

(2) API 20E kitS 0|88 53

A% 494 5 mio BHIERE gL Age &

ehsled BN B w371 API 20E kit®) Zb el 200
w2 9y 37T A wiok § #E3gich

4. YEiSE NHOR SNE R2FFO

Am

g

22 E nbrioKES 4F F ¥V parahaemolyticus

9V vunlnificus2 R E FSol st oS3 &

cellobiose, dulcitol, galactose, glucose, lactose, mannitol,
maltose, mannose, raffinose, rhamnose, sucrose, salicin
2 sorbitol, trehalose, xylose) 1%7} £ 3§H%l phenol red
Al HF S 37T, 24~48417F YR F A
Zre) ¥ists #EElich

2) LiEH AE

HEA AlgS A9E 2420, 1, 3,6, 7, 8% ©
Z74e BHI AAui]oll HF F 37T, 24~484]7F
HF £ S RS sl

3) QA 2

o)ulclulz] pattern &4 -& Filip et al'®e] Wb
2 oty e F&3ulo] SDS-PAGER 413131
ot #FE W F AF 3 Tris-EDTA-Azide-
NaCl (TEAN, pH 8.0) bufferol] ®&A#A Sonicator
(B/braun, Germany)Z 7418 34| (relative output 8,
2 min pulse) ¥ 5,000 XgollA 208 8T A
o} o] % Aozl AA NS 100,000 xgoll A 1A]7F
F YA (Kontron, Swiss) 3t LAAE
(membrane protein pellet) @} g Aol YA whula
(cytoplasm protein)& 23T HHES 1% sar-
cosine (CsH,sNNO;, Amresco)©] H7Fgl TEAN buffer
of HEAIA 37TelM 308 W3 & 2442
2]7]2 100,000 xgoll A 141 B2t A welsts

Table 1. Sites and samples from which ¥ vulnificus and V. parahaemolyticus were isolated

collse ?:r:;g;esite Strains Seawater Sediment Seaweed Fish Total
Songjung V. parahaemolyticus R /5 0/5 5/5 6/20
V. vulnificus 0/5 0/5 0/5 0/5 0/20

Dadaepo V. parahaemolyticus 14/15 8/15 SIS 9/15 36/60
V. vulnificus /15 715 0/15 6/15 14/60

Daechon V. parahaemolyticus 8/10 5/10 7/10 8/10 28/40
V. vulnificus 2/10 1710 0/10 2/10 5/40

3 Number of strains of identified, ® Number of total ¥ibrio genus isolates.
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A% 5 97 odA 394 vaees v

I B84 ouehild (insoluble outer membrane pro-
tein)g LE3ATh ATl B8 TEAN buffer
of Heksled AA3gi. Eeld outwhwde) ¢
& Bradford 2 & B3} 11, SDS-PAGES 338}

1. 0y NFE 2elds

1999 seijA] 7 Afo] FAta} Ml AH |
Aol vibriod £2) AT Table 13} 2t Felg
120 5¢] v|HE L & FoNA V parahaemolyticus
= 702357 ¥ ovulnificus’s 19757 B2 EATh
ok 2l $A3NAME F 209FY vjEge &
oA ¥ parahaemolyticus 63T 7 FEIH Ao, ¥
ulnificus T £ A %L Tt 23 5 A
waidke] 548 vehlle doiEdMs £ 60T
g HBE L & FollA ¥ parahaemolyticus 3670},
V. vulnificus 147771 E2 E Aok did A G e
Z 40259 vBE Qe & FollA ¥ parahaemolyti-
cus 280F9} ¥V vuinificus 5574 2] 5T,

2. 582 433H MY

TCBS BRI A} =42] sucrose HlEaAde] e
& A"sto] AsEA Ao KA V. parahae-
molyticusSt V. vulnificus®E 2}817] 4% T2 A3t
83 AlgS AT (Table 2).

2E 197852 ¥ vubificus arabinose®} salicin
SAHE-S BT lactose?}t cellobiosedl| M= A

Table 2. The Biochemical test results of ¥ vulnificus
and V. parahaemolyticus isolates

Vibrio Vibrio
vulnificus parahaemolyticus

Isolates ATCC Isolates NIDC
(n=19) 27562 (n=70) serotype 04

Test

Acid production

Arabinose 0% - 47 +
Lactose 19 + 0 -
Cellobiose 19 + 0 -
Salicin 19 + 0 -
8% NaCl 0 - 59 +

a) Number of strains for positive reaction.

i

Ol

S vepion 8% NaCls #H7Hsh sixjolA] A4
A BT}, V. parahaemolyticus F-E T F 47107
= arabinoseol ¥AdS HU I 53T salicin®]
JRkSS VHER
T lactose, cellobioseol] &A1¥F2-S vl 1 8%

NaClg H7Hg w2l 53d57) AAsigich

)
gjo N

S

el B2 ¥V parahaemolyticus

3. API 20E kit 0|88 T

Bajgl 752 APl 20E kit2M 5ARE A8
t} (Table 3). #2]F w571 APl index Al ¥ vul-
nificus®] 739 50461055 1205, 52461055 475,
5146105% 3052 A2 ¥ vuhificusd BES
894, 93.7, 91.5% =2 F YEVEIL V parahaemoly-
ticus®] 73 4346107 34T, 41461165 28T,
4346105% 852 WO 2 ¥V parahaemolyticus B
5L 938,999,93.6% = O 8 LIEFT]

4. SHE 2a3Fo &4

1) ga2s AE

V. vulnificus 2] 552 cellobiose, galactose, glu-
cose, maltose, mannose, salicin 2 trehalose, mannitol,
lactose H7Hel WA A= 4AHS AAEFS 0L, ado-

nitol, arabinose, sorbitol, arabitol, dulcitol, raffinose, rha-
mnose, sucrose A7} A| ol = AMS- AAFERA] ekorr)

97.4

40
31

215

Figure 2. SDS-PAGE profiles of outer membrane
proteins of ¥ vulnificus isolates.
Lane A: Molecular weight marker (Promega mid range),
lane B; V. vulnificus ATCC 27562, lane C; ¥ vulnificus
03 strain, lane D~lane G; V¥ vulnificus isolates, lane H;
V. parahaemolyticus: the bar (—), indicates molecular
weights as follows: 97.4 kDa, 66.2 kDa, 55.0 kDa, 42.7
kDa, 40.0 kDa, 31.0 kDa, 21.5 kDa, 14.4 kDa: the bar
(—), indicates common protein band of ¥V vulnificus.
Estimated moelular weights are as follows; 64, 48, 36,
30, 26, 18 kDa. The symbol (»), indicates common
protein band of ¥ parahaemolyticus.
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(Table 4). V. parahaemolyticus 22|09 4785

arabinose Y43, 70T cellobiose, lactose 43, 53

TFE salicin S, 647 T rhamnose S22
Uebs U R) el ¥ ovulnificus$t 5L 8
Atk

2) HEY AIH

V. vulnificus 27552 NaClZ 1%, 3%, 6% 3

74et wiAlel|l A BT AREgl ot 1%l E s
o] 4T 8% 0% H7Hel vix|o) A B
FFA RAT} ¥ parahaemolyticus B2 dTFE
NaCle] 0%%] #IA & #|23 1~7% NaClE H7}3h
EE uix|oll A A8l 8% v x) ol A= 85%
]l 59 7t A

% rlo ox N

Table 3. Biochemical characteristics of ¥ vulnificus and V. parahaemolyticus determined by API 20E kit

Vibrio vulnificus

Vibrio parahaemolyticus

Test Score Isolates ATCC Isolates NIDC
n=129  n=4 n=3 2792 34 08 P
ONPGY 1 + + + + - - - -
ADH 2 - - - - - - - -
LDC 4 + + + - + + + +
~opc 1 I I P I YT v
CIT 2 - + - + + - + +
HzS 4 - - - - - - - -
UrRe 1 o _ o _ T -
TDA 2 - - - - - - - -
IND 4 + + + + + + + +
ve 1T _ T _ _ o o _
GEL 2 + + + + + + + +
GLU 4 + + + + + + + +
T MaN 1 T y P B LT . .
INO 2 - - - - - - - -
SOR 4 - _ - - - - - -
CRruA 1 o _ o _ - _
SAC 2 - - - - - - - -
MEL 4 - - — - - . _ —
Camy 1 o + . + -y v
ARA 2 - - - - - + + +
0X 4 + + + + + + + +
Index number 3)3%2641(?5 5246105 5146 1(?5 1246005 4346104 4146 1(?7 4146 1016 4346 1?7
-789.4%  -93.7% -91.5% -99.9% -93.8% -99.9% -99.9% -99.9%

a) API count score in index, b) % accuracy, ¢c) Number of strains, d) Abbreviation: ONPG; orthnitrophenyl-B-
D-galactosidase, ADH; arginine dehydrogenase, LDC; lysine decarboxylase, ODC; omithine decarboxylase, CIT;
citrate utilization, H2S; H2S production, URE; urase, TDA; tryptophane deasminase, IND; indole production, VP,
Voges-Proskauer, GEL; gelatinase, GLU; glucose utilization, MAN; manitol utilization, INO; inosoito! utilization,
SOR; solbitol utilization, RHA; rhamnose utilization, SAC; sucrose utilization, AMY:; amylase, ARA; arabinose

utilization, OX; cyctochrome oxidase.
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Table 4. Carbohydrate fermentation test results of ¥
vulnificus and V. parahaemolyticus isolates

FAE 5 B 2alol

e vnges F

Table 5. The NaCl tolerance test of ¥ vulnificus and V.
parahaemolyticus isolates

Vibrio Vibrio
Test vulnificus parahaemolyticus
Isolates ATCC Isolates  NIDC
(n=19) 27562 (n=70) serotype 04

Adonitol 0 - 0 -
Arabinose 0 - 47 +
Arabitol 0 - 0 -
Cellobiose 19 + -
Dulcitol 0 - 0 -
Galactose 19 + 70 +
Glucose 19 + 70

Lactose 19 + 0 -
Maltose 19 + 70 +
Mannitol 19 - 70 +
Mannose 19 + 70 +
Raffinose 0 - 0 -
Rhamnose 0 - 6 -
Salicin 19 + 17 -
Sorbitol 0 - 0 -
Sucrose 0 - 0 -
Trehalose 19 + 70 +
Xylose 0 - 0 -

a) Number of strains for positive reaction.

3) QUCHHZX hattern 24

Esdass v vulmf icus, V. parahaemolyticus 2]
aFEY gt HAd g Fejste] SDS-PAGEE 4
Aledtt EEds BaE Vo vunificus A <F 36
kDa®} 38 kDa9] 52 W=} 71 9] 66, 46, 33, 26
kDa =& #1351 (Fig 2). olske 2El ¥V pe-
rahaemolyticus= 105, 50, 40, 34 kDa2] 5~6712] Hi=
g B

F N

3
F}I_l

K
i

-0,
N
okt
e
oX
jus)

Imee BEe WY AuE =

AskoleE SO B slitiE A
= bsls Aoz 47D

Z ¥ parahaemolyticusT 1950‘3

mE
0::

Vibrio vulnificus  Vibrio parahaemolyticus

% NaCl Isolates ATCC

Isolates NIDC

(n=19) 27562 (n=70) serotype 04
0 0 - 0 -
1 19 + 70 +
3 19 + 70 +
6 19 + 0 +
7 7 - 70 +
8 0 - 59 +

a) Number of strains for positive reaction.

A5 YUdFe s vis
Aziet date] fAFsTE
el A8 Fd vipges 3AREH B2 9@
TS o) AR o)F, FP Fof os
g wJElieh doie] siabEel A wihd #8 BaiE s
At
V. vulnificus 3952 vid A&5H 53] S-2ut
gto] A #2571 18.5~263TC AFold 6~10
Hol| MFHoz WAL ¥ vulnificuss BE7} 4
WA e 7 sk gel BEXSIEE |, At
Xl‘ﬂb} 2} g Eol Faelt A (FHE, B
5, )«1 1087 deda Bassn oy,
TolME 5YT 79 Alolof FAk 6H°} 3
01]*1 “&01 i sjeeo] Eof Mty EXE
vehlE doiE ddjol F4ke] FETe] 94 oM

Foiote] 538 mole $74 s48%E Hus
o}
Ef

Hom, ¥ vulmfcusg}

o, HHgle o] el go] v F& Jow
A e At FolA did s
vlygle & B3| y parahaemolyticus-g}' V vulnificus
22 & A=k

V. vulnificus® BES7] AT GHoRE Fl
Aol FAAIZ T dgufz]o] mate] B4 2]
AgE FHst 4% WSS HALE dAske WY
o] EHA o Z AMEE I qlvt AMEEE AHHA
ZE TCBS $AuIX], sPS dHdul x|, vv 3w,
CPC - ujA] Fol AUtt 2 Sjol HAE We

£ 235 IRNA -7 Akel] o3 nested polymerase chain
reaction (©]&F PCR) ®'HolL}, cytotoxin -hemolysin
FAAe] dig PCR WY T EAAAESE 7Y
g o838 AJg Tol AvfEo] QU 1ea FEA

m}o Y
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£ AM23bE immunoassay, FHIY ] Fx B4
5ol = P,

B Agoa= ddgur]oA] A EAHA F
&g He F A F8 AP AP 20E kits
AHESlY #F S AE8HA FASuA itk A
3 Ax, $HME F 20T vBYL & F
ANX ¥V parahaemolyticus7t 60T (30%) & H AL
V. vulnificus 55 22 E A @UTh Goj el M=
% 60 B2 & FolA ¥ parahaemolyticus7} 36
T (60%), ¥ vulnificus 1475 (23%)7F B2 =02
At A A FAME & 40 vjHE L & Fo|
Al V. parahaemolyticus'= 285 (70.0%), V. vulnificus =
59 (125%)7F B2 5o 4ds] ¥ A=E e
AT 1998 F22 Fo] Bk 3 A ddie] v
vulnificus 2] F2]&0] 10% 2 Bid 7 Bl 52
&S VeI ol BEl gL e &9}
A dddol e 22N 874 9 5o
A% 2o Ao Hdy By FEEs
A&t FeAF Aoz AlREHRY $4 A9
o W2 BEl&2 649 FAvld e +29) 3%
| 93 Ao ' gAY, I8 T dol®
Ao A & FE&2 B2 #2372 49
B f71E T4 W Aog AlsEct
el XS ¥ parahaemolyticus T2 &L T33%E
AL ¥ vulnificus= SIS} AR A 26.6%2
2 ZEEE B o] A|de HAE A 2
Al AT fAH AE o) 87E AoE AR
HAok

A58zl Agako] BIRd V wuinificus®t V. para-
haemolyticusE &8 AMREE F8F S7HA
Astsbd Aol A ¥ vulnificusT lactose, cellobiose
£ 504 kA3t salicin, arabinose SdWHS
o|1 8% NaCloll A Ad &3I4 ATt ¥V parahaemo-
Wticus’s ATEF7} arabinose WA+ Lebin 70
7} lactose, cellobiose 243 %He-S HoH, 537
FT salicin SA4RFSS 2t 22T 8% NaClE
A7tk v A JFELS 84%S HHERITH

A9 HEdS 8l API 20E kitE AHEEIE
dl, 29 ¥ vunificus 12757} 5046105, 4757}
5246105, 377} 5146105= YElGI HEgAHL &
TAT 99.9%00 vl W& FXct EEE V pa-
rahaemolyticus 10T 5 34T0F7}F 4346104, 280 F
7} 4146107, 8757} 41461165 UENG T FHEL
93.8%, 99.9%, 99.9% TO2 e,

THE AFEY FEI A doe FEaTd

2

=
5L
=
3L

FAEE AAFS BOEH, Vo vulnificus EHAEFE
EEFFTY 98 BE F57F mannitol S #3038}
o} AF7R] B3 ¥V ovulnificus®] manitol
T2 o 50% HE2 B ol va, 3
oM BE FF7} manitol S £33l o2 A
A& YRS

TEA ANENA ¥ vulnificuss 7% NaClE 37}
gk uijRloll A= gFRto]l AL 8% NaCle 3
713 wiRjoll= AAsx] ERh Wt ¥V ovuinifi-
cs7t BAE F AT FEFEE 1M1%Y s
WAk V. parahaemolyticuss 1~7% NaClS
7Fet viA|oll A A ABIAL 8% NaCle 7k wi=]
AN Beldaol 84%7F AAsHsi.

V. vulnificus 3% 3779 A& FHE A
&) OMPE #3235t SDS-PAGE #7)8%3 profile
o] vl EAo) Q&H ¥ vulnificusOll T 2F 36 kDa
o] 38 e g 1 5= QAT 66, 46, 33, 26
kDad] ojg] FENU=F I + Ut oleh oy
ZHOZ V parahaemolyticusS] 73-5-ol& 105, 50, 40,
34 kDa 59 FHE F8 oA g 7|1 g
A k1 5-6702] OMP WMEE 7V ¥ vulnificus 9}
e S BRoh & Al AsEA Ao
Uzt FHE TFo tste] Mgt 1 Ape]H &
43 & YU 2ev T8 27)HH A&
gl ARE-Bl7|ol = AHFEA B AoE AtEEHAU
on, F Eo|AR] ot g Fa, HAt o]
o tigt IA=M F59 el 2 T4 o] ¢
AE HOE AlgHo A

2> A ¥R rlo

v

oo
[ oft
i
o
oX,
o
Hir
rlo
o%
ek
ot
to
=
17
o
)

o +

lo of

E5%

i
Ao
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i

) #7209, A &= delt Ao s 2
gl ¥V vunificus®) 22| AT U] FES
)7 21: 97-106, 1986.

2) FX%, olFd, A = &8 2l v
Be £ EedT. HIrBESIA 21
345-353, 1986.

3) F5 B gl Ao sl R aE
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