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The results identified for bacterial flora 174, Vibrio spp.132, and coliform group 183 strains isolated
from the areas of East China Sea and Yosu coastal sea during from August 6th. to 14th. 1992 were as
follow: 40 strains among the 74 strains of bacteria flora isolated from East China sea area were
Pseudomonas spp.(54%) and 60 strains among the 100 strains isolated from Yosu sea area were
Enterobacteriaceae (60%).

Four strains were Vibrio alginoliticus and one strain of V. parahaemolyticus among 5 strains of genus
Vibrio isolated from East China Sea. While 54 strains were V. alginolyticus(43%) and V.
parahaemolyticus (17%) among 127 strains genus Vibrio isolated from Yosu coastal sea area.

Seventy nine strains among the 156 strains of coliform group isolated from Yosu sea area were
Escherichia coli 1 (51%) and each one strain Citrobacter freundii 1 and 1l. 3 strains among 27 strains
isolated from East China sea area were E. coli(11%) and 1 strain of C. freundii |.

Coliform group was grouped into 16 types by IMVIiC system, 44C, gelatin liquefaction test,

Key words : bateriat flora, Vibrio, spp. coliform groups, horizontal distributions
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ZAt o™, Shin et al (1976)> U¥E FH e
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= #4582 2 £59%79 floradl H8, Chang et
al. (1986) 2 4k Aot Hol A, Kim et al. (1987)&
g, B4 S8 oF FATd M Vo opulnificus®
3o oish, Shin et al (1992; abe) S 7HEytelA
N7 flora, Vibrio, 742l B X o] td], Chang et al
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o] Aelo] B8, Choi(1995)= HAvte] ggd 2
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Table 1. Growth temperature range of microflora isolated form each sampling stations

o, o,

Sampling No. of Growth at  5C within Growth at 20C  25C 35C 44T
Stations strains 1~2days  3~7days + - + - + - + -
A 5 - - 4 1 5 — 4 1 4 1
As 7 - - 6 1 7 - 6 1 4 3
A 4 - - 4 - 4 - 31 31
C 10 - - 9 1 10 — 9 1 6 4
Cs 10 - - 9 1 10 - 9 1 7 3
Cs 10 - - 8 2 10 - 9 1 5 5
C: 10 - - 8 2 9 1 10 - 5 5
D, - - 4 - 4 - 4 - 3 1
D, - - 8 - 8 — 7 1 4 4
Ds - - 4 1 5 - 5 — 3 2
Dio - - 6 1 6 — 5 1 2 4
E; 10 - - 0 - 0 - 9 1 6 4
E, 10 - - 8 2 10 - 8 2 3 7
Es 10 - - 9 1 9 1 8 2 6 4
F, 10 - - 2 10 - 8 2 5 5
F, 10 - ~ 2 10 - 9 1 7 3
18 10 - - 10 - 10 - 10 - 1 9
Gy - - - 4 - 2 2 31
G, - - 2 8§ - 7 1 1 7
Gs - - - - 6 1 4 3
Go - - - - 8 1 5 4
Total 167 149 18 165 2 146 21 87 80
Al8& Horie et al (1972)9] 3ol whgkan H2A  (87%) 2 87(52%)2 25Co A HojHd ue} 2%
) A2 Panes and Thomas (1968) 9] ol wlel 5 of i3t Asf& o] velgon 53 4ToM9 A
Coll A 5~6Y ojulol E§7hs3 7 A2 dF HAYEE A¢d 71 A C D, E sigdNE 44
#o2 #HYsA 45,73, 91, 100% 91, ZAY T 713 gl &892
F, Gade 742 130, 115% 2 9%02 2548 A3
e A% 2o
Zo g JE 5C, 797ke] Wil M A #F7F E53A £}
o} Shin et al (1992)°] 7tutgtel A Rl A
1. dbtyRe U4ser U 54 flora 16305 % 7857k 5CoA H83 A2 ATl
T FELE AL sCe dAuA 797 A2y o FAl6) 23 To) RFE RoE 47
20, 25, 35 2 45CE LA WA FAE L3 3~4 Hyl B AP ARG Zo] 8Y HTF 32~
AT g3t AALG Az Table 19 2th 36Ce F23loA 10979 dF71E AER AL
LT 167FTF 25CoA 2 FF7) 16575 W ofyeEl o] YL Foz $29 MFo] HO
2 99% FF3t] AT AALEI 250U E ¢ o S4ATY 2¥o] HE HFny ATER TA

U, 20, 35 R MTANE 22 149 (89%), 146
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Table 2. Distribution depending on characteristics of the bacteria isolate from coastal and open sea

water
Pseudo- . Entero- Acineto- Flavo-
Group monas Vibrio bacteriaceae Moraxella bacter  bacterium Total
Motile + + +(~) - - +(-)
Kovac oxidase - - + - + d
Pigment yellow d d - - - +
or -orange
Catalase - - -
Nitrate reduction -
Reaction Oxida- -
in Hugh& tive
Leifson’s Fermen- d + + d d d
medium tative
coastal 12 20 60 2 2 4 100
No. sea water
of test
strains open 40 10 10 4 4 6 74
sea water
~, 90% strain negative; d, 90% strain positive or negative; +, 90% strain positive
A : Pseudomonas 60 + : Pseudomonas
50 | ‘B : Vibrio : Vibrio
C : Enterabacteriaceac : Enterobacteriaceae
D : Moraxella 50 + : Moraxella
E : Acinetobacter : Acinetobacter
40 | F : Flavobactierium F : Flavobacterium
o cytophage L, 40t cytophage
3 3
g 30t I
it S 30
= ~
[+ [
[oH o
20 |
20
’//
10 | % 10 F
emmil -
C D E F E F

Bacterial sp.

Fig. 1. Percentage of the identified bacteria iso-

lated from open sea water.
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Fig. 2. Percentage of the identified bacteria iso-
lated from coastal sea water.
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Table 3. Distribution depending on characteristics of the pathogenic vibrio isoalted from coastal and
open sea water
. cholerae V. para- V. V. V. V. V. V. Plesiomo-
Group 0-1 haemo-  fluvi-  vulni-  metsch-  algino-  holl-  camp- nas shige- Total
non byticus  .alis ficus  mikovii  Iyticus isae bellit  lloides

Lysine _ -

decarboxylase + * + d + + +

Arginice - _ _ _ — _

dihydroxylase * + +

Ornithin _ - _ _

decarboxylase + + + d +

Indol _

formation + + + + + + +

V-P d - - - + + - d -

Growth of _ _ - _ -

CLED agar * * * d

0% + - ~ - - - - - +

w

2 3% + + + + + d + + +

€ 6% + + + - - d d + +

5 8% - + d - - + ~ - -

10% - - - - - + - - -

.. Lactose d - - + d - - d d

= Sucrose + - + - + + - - -

£ Arabinose - + + - - - + - -

£ Mannose d + + + + d d d +

E Ramnose - - d - - - - d -

~ TInositol - - - - d d d d d

Motility + + + + + + + +

Coastal sea

water 2 21 20 1 7 54 20 1 1 127
Open sea

water 0 1 0 0 0 4 0 0 0 5
'non-agglutinable Vibrio (NAG Vibrio).

—, 90% strain negative; d, 90% strain positive or negative; +, 90% strain positive.
Pseudomonas spp.& 7§ %ol BEJHIL, T thEo|  monas, Vibrie7} $ZZolHvhe Bist 5579

Vibrio spp. (14% ), Enterobacteriaceae (14% ), Flavobac-
terium-cytophaga (8% ) TolRen, o5 A4
A ¥ 100 F 5 607 F7F Enterobacteriacea (60
%)oliL, 11 vhg-ol Vibrio spp. (20%), Pseudomonas

spp. (12%) #olh,

Johnson et al. (1968)0] XY FHo 2 RE £
g FEGGATY EREH 449 2o Sieburth
(1977} ¥} 99 FEFeF2 2y T
F5A%AT floraoh h 24 Aol M Psendo-

21

Hel B 24} Fdske ¥F Aole dAT G4

Pseudomonas spp.9+ Vibrio spp.7t $82 0.2 e}
ol o] Y nHHTEYE ¢ 4 AT, 9%

el ol M= Entero bacteriaceae®t Vibrio spp.7t
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& dot @ 5FFEG A Feld Vibrio spp.132
T3 g Asled 43 A#E Table 33 2ok

BT 12853 §F3 TGN ReEE Re 5T
F2 V. alginolyticus7t 435, A% 5 ¢ V. parahae-
molyticus?t 135 WL oF Al gl 127
T3%F V. dginobyticus?} 54TF 2 42% 5 A
L, V. parahaemolyticus?} 218 T2 16%, V. fluvialis7+
0772 15% 8 A3t olg FFo] AL Vi-
brio spp.8 +2FIHT

=8 HAA Vibrio spp.5 lactose BEFoZ HE
Z9 99T V. vulnificuss AAA 175 ol
vehdA kst

Shin et al. (1992)0] ZAHt 7hetghy Aol A
A W B3 AFo)A B AgH A7Hez o
28 8o oo Eeld 308FF V. parahaemolyti-
cus?t 1623, V. dlginolyticus7t 4 F, V. fluvialis7t 3
TF2 ol5o] 7hugkal A Vibrio spp.dl +HEEIH
3L, Shin et al. (1976)°] ¥¥4 Aburatsubo, Sajima
dAgtel A gdo] A AHE HW V. alginolyticus7t
74zt 1,500, 10,000/100mi MPN, V. parahaemolyticus7+
130, 260/ml MPN2.2 A= 9| itole UAT WA ¥
=% AF%E BA

WA Vibrio spp.ol HE 574

3% 2.

: V. cholerae

1 V. parahaemolyticusp

: Vo fluvialis

o Vo vulnificus

. V. metschnikovit

o V.o oalginolyticus
: V. holiisae

: V. campbellii
: Plesiomonas
shigelloides

40 +
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Fig. 3. Percentage of the identified Vibrio sp.

isolated from the both sea area.
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o g A 2 4T 1327FF V. dlginoly-
ticus7} 58T FE 439% 2 A 9, 39 V. para-
haemolyticus?} 16.7%, V. fluvialisc 152%, V. halli-
sae?} 152% 2 (AT o5 FFol Vibrio spp.d
PEAH #FE0] Hoh

4, 22| AR Te M3sN d4 3 FH

IMViC system, 44C¢] 2835 2 gelatin o 3ol
A% AT 4 2 509 A4 dFde
AHABE Table 4 2 Fig 49 2

45 |
1 : Eocoli ]
40 b 2 : C freundii ]
3 : C. freundiill
35 | 8~-16: Not identified
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Percentage
[
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11712713 14 15 16
Coliform group
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Fig. 4. Percentage of the identifing coliform spe-
cies isolated from the both sea area.
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Table 4. Coliform distribution by IMViC types, gelatine liquefaction and growth temp. test

o

Growth at 5C

No. Group 1 M Vv C #4C G Total  Percentage —
1 E. coli 1 + + - - + - 82 96.4 1 80
2 E. coli 11 e - - —
3 E. coli I + + - - = = = - - -
4 C. freundii 1 e T 1 12 1 -
5 C. freundii 11 + o+ -+ = = AD 24 - 2
6 K. aerogenes 1 - - + + - - - - - -
7 K. aerogenes 11 + - + + - - - - - -

Coastal sea water 81 9.4 1 80
Sub total
Open sea water (3 36 1 2
8 - - - + + - 412 414 2 39
9 - + - + + - 3910) 394 9 30

10 + - - + - 2 20 - 2
11 - - 4+ 4+ 4+ - 5 51 - 5
12 Not identified -+ - - + - 6(D 6.1 - 6
13 + + - + + - 3D 30 2 1
14 -+ + + 4+ - 1 10 - 1
15 - - - - + - 1 1.0 - 1
16 + - - + + - 1 1.0 - 1

Coastal sea water 75 75.8 67
Sub total
Open sea water (24) 242 19
Total 183 200 15 168
() Open sea water.
w57} E coli 1, 1857} C. freundii LR Hol 2 #% F9 AL T ZAIA 5TelA
H FHTL 13T FFT AT 4% & AAFA  EEeT dFE A4 %EFEF 86T T (895%),

i, o] F oo A%l — - — + + =<l 8%
297F, - + — + 4+ -2l 9%o] 297 F = °l %
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8ol 1271 F, 98 0] NTFFE 91% S A3 ﬂ
A sColl A H57tsst A2 3 dTS B 183
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