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Distribution of Vibrio alginolyticus inhabiting the Jeju coast
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Abstract Vibrio species are Gram—negative basophils that are ubiquitous in seawater,
increasing in number as the water temperature increases. Humans are usually infected
by the consumption of contaminated seawater or seafood. V. alginolyticus infection in
humans is mainly associated with infections of the skin and ears, such as acute otitis
media and cellulitis. In this study, the distribution of V. alginolyticus along the coast
of Jeju Island, and its relationship with water temperature, salinity, DO, and pH was
investigated. The antibiotic susceptibility of the bacteria isolated was also tested. In
seawater, the Daejeong area had the highest detection rate, with 13 cases (21.7%),
and the Hallim area showed the lowest detection rate, with eight cases (13.3%) in.
In shellfish, the Daejeong area had the highest rate, with seven cases (23.3%), and
the Seongsan and Hallim areas had the lowest detection rate, with four cases (13.3%).
The overall detection rate was the highest in Daejeong area, with 20 cases (22.2%),
and the lowest in the Hallim area, with 12 cases (13.3%). The detection rate was
highest when the water temperature was highest.
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nyE FASIEE vk F yellow color colonyE
Eg]3te] 3% NaCl2 %7} BHIA (Brain Heart
Infusion Agar, Difco, USA)oll A vjj oF3}e] 23] o
AF-&-3F A THS L.

V. alginolyticus X

V. alginolyticus °] 54L& ) = A3}e+H
A 9 kel ol FA skt WA TCBS
o 4 £ 3l yellow colony= 3% NaCl BHIA ol
OIS 3 & 7 IR A9 A&
gAaEo] JHSAFOR A AAHHE ALt
Jeorve Hakel AHede flsi KOH String
AALE F7LE ANt 834 s 28
WATH3, 131 Oxidase test & 3% NaCl BHIA ol A4
vl &gk colonyell 1~2%-8-¢] Oxidase reagent (Bio
merieux, France)& ZA3slg = 30x oJuo
Hepo g wetd Ao = A tH4l Cata
lase test= 18AIZF vjFSt colonyE <&hol=
Set2ol S8 3% HOx & 12%&E& "oy
SA 7127 A EE FHoE BASIA T Sulfi
de-indole-motility (SIM, Hardy, USA) v} #]ol] ++&
HEsaL 35C ol A 24~48A13F vl ¥ = HoS A A
o Fol &3S g0 ¥ Kovacs AloFS 5=
AE HoEy HjA e H241 1grt
FAHA JAE FPo=2 AA3 . Kligler Iron
agar (KIA, Hardy, USA) WA & AF-8-3}<] glucose/l
actose #-élls 2 HxS A oAFH-E Flstgl o

=5 ¢
oln] o} -7l W} glo] HeAlolw BaE 5
o]

37 wATE

X metyl red AleFE
Hojzy HFH2Moz Wi gAHOE

435k 21 Voges - Proskauer (VP) test:= MR-
VP v Aol HE & 37C oA 18~24 A7 vl &F3H
% 6% «-naptol & 0.2ml2} 40% KOH 0.1mlE
HolE¥ 1AZto|He] FH2Mo=  w®Etd
Aoz FAsY T API 20E kit (Biomerieux, Fr
ance) 4@ A7) A@dA BFTTo LT
W8-S Hols #Rhs e & 22 EF me}
API NaCl 0.85% Medium 5ml o] dEsle] 2EH2]
H2E JFH 27zt HF3s 37CoAA 18~24

A2y wjeFslted V. alginolyticuss 33T

V. alginolyticus ¢ &2 vl YzAS Lolr 7]
el &%, pH, 959 wWIFzxds =45t
Agstgom mYd2=43L2 3% NaCls H7)s
BHI broth (Brain Heart infusion, pH 8.4) ol
HEs 258 (5, 15, 25, 35, 40, 45C)Z wjjoFgk
T o] £ HAH FAHSE AASIATH pH
+ 37CollA 3% NaCl= 37}t BHI brothel] pHE
25-E 127hA] =& $ wjdFsta wjggo] £
HH FHow AAsH o A= A2 BHI bro
th (pH 84) HF £+ & FT=F 1%~12%7HA
Z A3l 660nm Y| A

O

r

N

o

of
=

<
o F
o M

289 V. alginolyticus &) A AR NP
Bauer-kirby @ (1966) F3le Al gsA
2] ¥ 5+ Muller Hinton broth (MHB, Difco,
USA)ell HE3H & 35T wi 7] elAl 3-4AIZt S+t
Hj oFal . vkl ] == McFarland 0.57} = A
stk 7+ slME e Hdd
& o 2 Muller Hinton agar (MHA, Difco, USA)®]|
B 73 sty 58D BAAA F9E
A1 5 A4 disc BD, USA and Oxoid, UK)

=23l 35C w7l A 16~1841%F v ket &

CRSESS

S

i ot



7ol F2 A tE FAHsIAT AREE
gAY Al = Florfenicol, Amoxycillin, Oxytetracyclin
e, Oxolinic acid, Flumequine, Doxycycline, Ciprofl
oxacin, Nalidixic acide] tH6].

5
(6] il

color colonyE ¥Adstler I I Ay I

=4 SHFYS s Chrom  Agarell

nolyticus®} 5/4< Webd ot Indole ®F-3-2 25
EEATd Fo] FAAMES HHPSerw MR
Wgo] A FEATe HREESY BY dFE
TS HAom Ay FAA S

o gesgg. HA
oA A=

BT 3gEA

o
o

T+ 35Celw V. alginolyticus

S & 7+ AT HA pH test A E
pH 12 o A= A3 5317 &gkor
= G5 EE3AY ofstA EEEA

A Egol FFS & AAKTable 2).

V. alginolyticus®] " 8}8+2 574 Mr-VP 4
variable &4l UElRew olE A3t
A Aok BAGO] A AAHoZ T F-

EAS BYUH23, 24, 25]. =94 A

© o fF o

-
=59
o1 =
_‘__Jts

1

i

=
5

Table 1. Characteristics of Biochemical reaction of the iso-
lated V. alginolyticus

Isolated V. alginolyticus strain

strains standard
Characteristics strains
Seongsan Pyoseon Hallim Daejeong
Indole in SIM + + + + +
Metyl red + + + + +
Oxidase + + + + +
KIA K/A  K/A K/A K/A K/A
ONPG
(ortho-nitro-phyenyl - - - - -
-galactosidase)
ADH (arginine) - - - - -
LDC (lysine) + + + + +
ODC (ornithine) + + + + +
CIT (sodium citrate) + + + + +
H. S - - - - -
URE (urea) - - - - -
TDA (tryptophane) - - - - -
IND (indole) + + + + +
VP (Voges-Proskauer) - - - - +
GEL (kohn gelatin) + + + + +
MAN (mannitol) + + + + +
INO (inositol) - - - - _
SOR (sorbitol) - - - - -
RHA (rhamnose) - - - - -
SAC (sucrose) + + + + +
MEL (melibiose) + + + + +
AMY (amygdalin) - - - - +

ARA (arabinose) -

Chrome Agar W
W = White colony

s+
=
=
=
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Table 2. The Morphological and Physio characteristics of V.

alginolyticus

strains standard Isolated V. alginolyticus strain

isti strains
characteristics Seongsan Pyoseon  Hallim Daejeong

grZeolxL, olsety 54

AMEY AR A2 Y +=, €&, DO, pH &
=243 A= Table 3 3 o] YElytom Hi
Feo AL FAAG] 2013CE M EA
Uehygtn 3P xHo] 18.23CE HF F20|
71 @A ZARE AT B 2ol M 2
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A$dE 9¥oE 2425CE EL F2%
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Table 3. Monthly

environmental factor

of the Jeju coast

Gram staining

Motility + + + + +
Growth in
0% NaCl - - - - -
1% NaCl  + + + + +
2% NaCl  + + + + +
4% NaCl + + + + +
6% NaCl + + + + +
8% NaCl + + + + +
10%NaCl - - - - -
Growth at
5C - - - - -
15C + + + + +
25T + + + + +
35T + + + + +
40C + + + + +
45T + + + + +
Growth at
pH 2 - - - -
pH 4 - - - -
pH 6 + + + + +
pH 8 + + + + +
pH 10 + + + + +
pH 12 - - - -

Envirome
ntal Areas 9 10 11 12 1 2 Total
Factor
Seongsan 24.25 22.30 20.88 17.85 1593 14.72 1932
Pyoseon  25.05 22.67 21.87 18.84 16.71 15.64 20.13
Temperat
ure
Hanllim  22.87 22.04 1794 15.59 1578 15.19 1823
Daejeong 22.69 22.07 1828 17.45 15.89 1558 18.66
Seongsan 852 884 822 834 835 839 844
Pyoseon 852 907 825 834 836 840 849
pH
Hanllim 879 870 828 830 837 841 847
Daejeong 896 889 829 833 837 840 854
Seongsan  31.03 31.87 31.87 31.95 32.73 32.63 3201
Pyoseon  30.88 32.02 32.00 31.98 32.75 32.60 32.04
Salinity
Hanllim  31.74 33.68 31.26 31.23 32.72 3273 3223
Daejeong 31.83 33.64 31.68 3228 32.73 3279 3249
Seongsan 792 832 753 749 574 662 727
Pyoseon 737 866 7.63 752 6.03 658 730
DO
Hanllim 886 827 829 7.78 696 681 783
Daejeong 857 831 798 751 686 6.67 765
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Table 2. The Morphological and Physio characteristics of V.

alginolyticus

strains standarg solated V. alginolyticus strain

characteristics ~ strains Seongsan Pyoseon  Hallim Daejeong

Gram staining
Motility + + + + +
Growth in

0% NaCl - - - - -
1% NaCl
2% NaCl
4% NaCl
6% NaCl
8% NaCl

10%NaCl

Growth at
5T - - - - -
15T
25T
35T
40T
45T

Growth at
pH 2 - - - - -
pH 4 - - - - -
pH 6
pH 8
pH 10
pH 12 - - - - -

+ + + + +

+ + + + +

+ + +
+ + +
+ + +
+ 4+ +
+ + +

=A%

T2 ¥ FAAASG] 2013CE M =4
Uela dExHo] 18.23CE Hg F&9]
7S GA ZAEAY. B TR0 M 2
FAAH L 98 HF FAME 2 A9
Hlwste] 4 22 F25 Byon 44kx 99
749+ 9€o= 24.25CE EL T2
HARAT 2¢¥olE 14.72C7HA] wolx] T &

Ao vl B F& ¥WsE B

Table 3. Monthly environmental factor

of the Jeju coast

Envirome

ntal Areas 9 10 11 12

Factor

1 2 Total

Seongsan 2425 22.30 20.88 17.85

Pyoseon  25.05 22.67 21.87 18.84
Temperat
ure
Hanllim  22.87 22.04 17.94 15.59

Daejeong 22.69 22.07 18.28 17.45

15.93 1472 1932

16.71 1564 2013

15.78 15.19 1823

15.89 15.58 18.66

Seongsan  8.52 884 822 834
Pyoseon 852 9.07 825 834
pH

Hanllim 879 870 828 830

Daejeong 896 889 829 833

835 839 844

836 840 849

837 841 847

837 840 854

Seongsan 31.03 31.87 31.87 31.95

Pyoseon  30.88 32.02 32.00 31.98
Salinity
Hanllim 3174 33.68 31.26 31.23

Daejeong  31.83 33.64 31.68 32.28

32.73 3263 3201

32.75 3260 3204

3272 3273 3223

3273 3279 3249

Seongsan 792 832 753 749

Pyoseon 737 866 763 7.52

DO
Hanllim 886 827 829 778

Daejeong 857 831 798 7.51

574 662 727

6.03 6.58 730

6.96 681 783

6.86 6.67 765
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A7IEZ &e HEAE Bo V. alginolyticus
HEEH VD3I E o AFAHo] A AT
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Table 4. Antibiotics sensitive test of V. alginolyticus strains

in 4 area

No. of V. alginolyticus strain

Disc
Susceptivility  pote . .
Antibiotics (ncy) Seongsan Pyoseon Hallim Daejeong
1

S I RS T RS ITRS I R

Amoxycilin 10 5 5 5 3 5122 2 8 8 4 4

Ciprofloxacn 5 8 6 1 10 7 3 6 42 8 8 -

Doxycycline

Florfenicol 30 6 3 6 9 5 6 4 53 5 6 5

Flumequine 30 6 4 5 7 6 7 5 52 7 5 4

Nalidixic acid 30 15 188 2 -12 - - 16 - -

Oxolinicacd 2 9 6 - 14 5 1 5 5210 6 -

Oxytetracycline 30 13 2 - 18 2 - 11 1 - 15 1 -

S: Sensitive I: Intermedite R: Resistant

SR 2
B2 " V. alginolyticus o W3 FAA A
Aol &8k A= Table 42} o] YER SO
) A HoA ZelE 452> 354
axycline, Nalidixic acid =% 2443
AR A 3 T A ol A 7
cline, Oxolinic acid %= 7+
Bl #5% Amoxycillin 2

a4, dEAY 8 #F, A

8 A 4 +#5-°]aL Florfenicol<

3}
AR A 6 7, FHEAGANA 3 FF,
g A H A 5 7F7F WS YERH ™ Flume
quine FEAAY 7 #F, HAAYG 5 HFF,
AAS 4 #5, FHAY 2 #F7F WAEE
BAt. Ciprofloxacinel = ®AXY 3 -,
AAAY 1 w5, FEAYL 2 77 W8S
Ul el en, Oxolinic acide &8 AY 2 &5,
FARY 1 #F7F WA S B3 Doxycycline-S

FAAE 1 #FF7F WAZS Bk webA Voajr
nolyticus © 74 Al WA S B
FAAE Al AYAZ 3t FoFo]
A ety BE d 5o S BQl Oxytetra
cycline, Nalidixic acid 2]l = Oxolinic acid, Doxyc
ycline, Ciprofloxacinell = tjH-& A8 R
V. alginolyticus © &3%A<] FAALES &
231t} skA 9 Nalidixic acid ¢} Tetracycline ]
749~ V. alginolyticus ©l #3] OM protein ¥
AHEIZE Qlom s Q8o Fojsto]of FHrH22]

Xdol u= A V. alginolyticus 2| 22| 8

ol

2020 9¥€HH 2021 2€97FA] 47) A ol A
A& st Akl B2l| V. alginolyticus ©]
22 Zy= Table 5 o Ut F 36079
AA oA 6371(07.5%) V. alginolyticus 7}
HeERNeH 4o B¢ F 240719 A ol A
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Table 5 Isolation frequency of V. alginolyticus from samples

Sample

cource Shellfish

Sea water Total

Areas A B A B A B

11 4 15

13 7 20
Pyoseon 60 5170 30 (2339 90 (2229

. 8 12

11

: 5 16
Daejeong 60 (1539, 30 20

(16.7%) (17.8%)

43 20 63
Total 240 (1799 120 (1579 360 (1759

A, Total number of sample collected; B, Total number of isolation of
V.alginolyticus (ratio in %)
A9 AHANA 20416.7%)°] EEHJoH
7% HAA G o] T7(23.3%) 0.2
N Be BEes uuon 4uxdwn
0_:]l

#

s Exgo| g A7
AEHS oW A HEEAA=

2071(22.2%) 0. = 74 w3t & A9 A
1671(17.8%), 234+ 1574(16.7%), T+4 1271(13.3%)
o X &S YUeHlon ¥l Fx 82 9490] 11
A(18.3%) 0.2 7H4 =kom 2¢€o] 27(3.3%)

0% g e PEES Byt 98 PuE

Boke u V. alginolyticus = 92 2 10¥€9] &
AEES Holn 1€97% 2€d= AZHAUTH
3}

g0l

ESTE HE: NETE F ,
FUjF o g FLo] e Pox HERE ZJoZ
Yo} V. alginolyticus & AZES AS9E B+
T2 AV e A2 FE thFigure
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Figure 1 Monthly V. alginolyticus detection rate
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