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An environmental study was done to examine the distribution of Vibrio mimicus in
aquatic environments of Kwangan and Minrak beach, Pusan, Korea. Moreover, both
bacteriological characteristics and lethal effects of isolated V. mimicus were observed.

Sea water samples were collected monthly from January to September, 1993, and
quantitatively analyzed for V. mimicus. This organism was isolated from April(water
temperature was 16.3C), whereas it was not isolated when the water temperature fell
below 15C. V. mimicus counts were not remarkably high, however this study at least
describes the distribution and occurrence of the possible highest density in aquatic
environments of this region.

Among the confirmed V. mimicus strains, the author chose the strongest antibiotic
resistant bacterium and named it V. mimicus K-1. This strain has antibiotic resistance to
colistin, erythromycin, tetracycline, and penicillin, and most isolates had a higher level of
antibiotic resistance than V. mimicus ATCC 33653. The optimum growth for V. mimicus
K-1 was observed at 37C, pH 7.5, and 1% NaCl, respectively. This organism was mostly
inactivated by Ultra Violet irradiation (30W, 50C) for 70 seconds and death lethality
increased in proportion to treatment temperature (Dss=5.7 min, Deo=2.1 min, and D=0.7
min).
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Vibrio &olE @A 304F°] ¢=iA Aew, o]
Z Atgrel A7 REd HAT L Vibrio mimicus
(V. mimicus), V. cholerae, V. parahaemolyticus,
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dF ol (Daviss, 1981). V. mimicus= %40
NaCl& 982 31 %& ¥ ol V. cholerae
non-017 g g/dol o] RARstH #j4 # o}
Uzt 94, 224, 53] 715 AD) ANz 5
FHAHA AEHL Ao L YA A 1
=3 i (Wayne &, 1983; Kodama %, 1984; Cho-
wdhury 5, 1989). V. mimicus®] A& 49 %
S A2 1087 69~1097HA &3 AJT
FAE A EF 50~80% 9] AlgAA AEHIYH
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(1B, 1992), ToyamaB & 2% 9%, s, oJdF
AN B2 R V. cholerae non-015NA 242} 6%, 15
%, 30%7F V. mimicus©ol™ ©lol & AFEE F
7vata dvki $oh(Kodama 5, 1984). W5, 48,
FAA=, Ay, w2EEdAl A V. mimicusl
% HFEY DY AElVt AF 21 HI Qo
(Sanyal %, 1983; Wayne 5, 1983; Chowdhury 5,
1989). o] Tl BYE AF 2 FFL HAL W=
A%, TE, 94& #ug B57 22 Ag3A 4
25 248 JerdH(Sanyal 5, 1983; Chowdhury
%, 1989).
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Fig. 1. Location of sampling stations in Kwangan and
Minrak beach, Pusan, Korea.
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Fig. 2. Analytical method for Vibrio mimicus.
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Table. 1 Examination results of sea water in Kwangan and Minrak beach, Pusan, Korea(1993)
Site K-1 K-2 K-3

Due (P H CRPY oM TP oH G ovme TGP oH B v
Jan. 110 791 27 107 794 27 0 105 799 26 0
Feb. 120 780 31 115 784 30 0 115 789 28 0
Mar. 150 786 30 150 799 30 0 140 801 29 0
Apr. 163 7.81 27 40 163 786 29 04 165 787 24 0
May 190 780 31 70 195 7.87 31 11 190 783 31 0.7
Jun. 185 818 31 7 190 814 32 0.7 185 800 30 7
Jul. 220 818 28 217 831 26 0 215 820 24 7
230 796 27 225 800 29 0 225 776 28 5
Aug. 240 831 30 70 240 811 30 4 242 780 30 70
250 811 28 7 250 821 30 7 250 709 27 1
Sep. 165 7.86 29 160 8.02 30 0.7 160 797 29 0

* Vibrio mimicus(MPN/100m!)
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fated WAol gl Aoz Yeiwy g JAA
2L FFo) ge} ke zpolrt ettt o
g B 72 52 UnA e ¢35 e
colistinol W3 WAL 2FF ZAFH o) WAEAS
A #3& A 85 A0 Daviss (198D = 87
%2 V. mimicus®}t 22% 9 V. colerae7} colistin®l]
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o] A% oRE FAA d3 FrEE 2AE
o), ol 74 BAD V. mimicus7t TAGNA
B2 V. mimicus BT B2 F79 FAA S sl

Table. 2 Resuits of antibiotics susceptibility tests on
Vibrio mimicus K-1 and ATCC 33653 strains
using various antibiotics

Kinds of antibiotics Vibrio mimicus Vibrio mimicus

K-1 ATCC 33653
Ampicillin(104g/mD) S(20mm) S(20mm)
Bacitracin{10yg/ml) R R
Chloramphenicol(30g/ml)  1(17mm) S(30mm)
Colistin{10yg/ml) R S(14mm)
Erythromycin(15ug/mD) R S(18mm)
Gentamycin(10yg/ml) S(19mm) S(21mm)
Kanamycin(30yg/ml) S(20mm) S(22mm)
Nalidixic Acid(30yg/mlD) S(20mm) 1(14mm)
Penicillin(104g/m}) R 1(17mm)
Streptomycin(10yg/ml) 1(12mm) S(17mm)
Tetracycline(30ug/ml) R S(26mm)

R: resistant, I: intermediate, S: susceptible
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Fig. 3. Effect of temperature on the growth of Vibrio
mimicus K-1 in BHI broth(pH 7.5, 0.5% NaCl).
Temperatures were 10C(l—W), 15C(A—
A), 25T¢(0-0), 30(@—@), 37L(V—
V), and 40T(¥—W),
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Fig. 4. Effect of pH on the growth of Vibrio mimicus
K-1 in BH) broth (37T, 0.5% NaCl).
Levels of pH were pH 4(H—M), pH 5(¥—
V), pH 6(0—C1), pH 7(¥—V), pH 7.5(0
—0O), pH 8(0-0), and pH 9(A—A).
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Fig. 5. Effects of NaCl concentration on the growth of
Vibrio mimicus K-1 in BHI broth (37%, pH 7.5).
NaCl concentrations were 0%(CJ—1), 0.5%
(A=), 1% (B, 2%(@—®), 4%(V—
V), 6%(¥—V), 8%(A—A), and 10%(B—
.
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Table. 3 Lethal effect of Vibrio mimicus K-1 by ultra-
violet light(30W, 50cm)

A FelE L3X1CFU/mIZ F 5.7 el 1/10 TestNo. = Ei s Exo 3 Average™
2 ZasAch 60TAME 3EAE Fol 89X10'  Time(sec) *P- Xp. xp. 3 Average
CFU/mIZ o 278 Tl 1102 F&3HL, 70T 0 3IX10P 40X107 13X10° 16X10°
AME 1wAE Rl FE7E S5XU0CFU/mIE 5 30X107 10X10° LIX107 14X107
(1)(;7:"— ;L}z;/lg-?giﬂgi;}j{ §;1A1§2§7;c§ 10 LIX10" 6.0X10° 7.1X10° 62X10°
Ak 20 24X10° 9.0X10* 12X10° 15X10°
&9 WEAHL D-values}t z-valueZ B2 30 44X10° 22X10° 30X10 32X10°
% QEW, 2 254 Devalue: Dy=57 min, D 0 30X10° TOXI0P 14X10° 17X10°
=21 min, Dp=07 minc| 0w, & AF|A T8 50 34X10°7 10X10P 19X10* 21X10°
zvalue € 221CH T webA A2 =7t Ao 60 72X100 <30 36X10' 54X10
o wat XAH&E A3 F7HE ™, Dvalues % 70 <30 ND <30 ND
&8ttt ool AFAE Vibriot sporeE F A3t 80 ND ND ND ND
A 7] W Ee 55T 1587 dAY & H¢ * CFU/ml
A3 Nalin $(1979) 9 Bist & dx§9Y ** Arithmetic average
o ND: None detected
Table. 4 Lethal effect of Vibrio mimicus K-1 by heating
Temp. 5¢ 60T 0t
Time(min) Exp.1 Exp. 2 Exp. 3 Average™ Exp. 1 Exp. 2 Bxp. 3 Average”™ Exp. 1 Exp.2 Exp 3 Average™
0 64X10° 92X10° 72X10° 76X10° 52X10° 97X10° 79X10° 76X10° 84X10° 61X10° 83X10° 76X10°
1 51X10° 74X10° 43X105 56X10° 46X10° 14X10° 87X10° 91X10° 7.1X10* 33X10* 6.1X10* 55X10
2 38X10° 59X10° 17X10° 38X10° 78X10* 71X10° 21X10° 33X10° 57X10° 12X10° 24X10° 31X10°
3 25X10° 41X10° 98X10° 25X10° 54X10* 14X10° 72X10* 89X10* 73X10% 20X10° 51X10? 48X10?
4 17X10° 19X10° 63X10° 14X108 41X10* 98X10* 59X10* 66X10* 53X10' <30 39X10' 46X10!
5 97X10° 95X10° 48X10° 80X10° 15X10* 64X10* 23X10* 34X1¢* <30 <30 <30 <30
6 63X10° 5.7X10° 18X10° 46X10° 72X10° 24X10* 84X10° 1.3X10* <30 ND <3 <30
8 41X10° 35X10° 84X10* 28X10° 20X10° 55X10° 2.1X10° 32X10° ND ND ND ND
10 23X10° 11X10° 57X10* 13X10° 11X10° 19X10° 96X10' 1.3X10° ND ND ND ND
* CFU./ml
** Arithmetic average
ND: None detected
L=l ok & ZASA
F£0] 163021 497 HEH7 AFse 84
Aze oz LA Vibrio mimicus(V. A AEFHALY, 0] 15T oFA AH(Q,

mimicus) S X A} olo] A2 5L FAL
3171 $shed 19933 195 H 99714 W F
otg] &g ¥y AFLE AHNA V. mimi-
cus® 9 BEX NHE dFsigon, 97)H B
g TF FoA FAA o) A TLE &4,
SRY V. mimicus K-19] A28 A7 9F &
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