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A Study on Characteristics of Escherichia coli Isolated from
Fish in Market

Jung hyon Kim', Yong wook Lee, Hu Jang Lee* and Seung Shik Na
School of Public Health, Seoul National University, Seoul 110-799, Korea
*College of Veterinary Medicine, Seoul National University, Suwon 441-744, Korea

ABSTRACT — This study was intended that the biochemical patterns, bioserological characteri-
stics, resistance of antibiotics, and transferable resistance patterns of 35 Escherichia coli strains
from 79 fish and shellfish samples in marine markets from August to October, 1995. The Stan-
dard plate count, coliforms and fecal coliforms were also counted in the 79 cases and analysed
the correlationship each other. Geometric means of Standard plate count in seawater fish, shellf-
ish, mollusca and crustacean were 1.4x 10° CFU/g, 4.0 10° CFU/g, 2.4x 10° CFU/g, 4.7x 10° CFU/

g, and those of coliforms were 1.3x10° CFU/g,

4.8%10° CFUJg, 8.9x 10* CFU/g, 5.8x 10° CFU/g.

There were no fecal coliforms in the fish and mollusc. However, the geometric means of colifor-
ms in the shellfish and crustacean (1.1x 10" CFU/100g, 10 CFU/100 g) were less than those of
fish and mollusca. The important biochemical characteristics of E. coli distinguished from the
shellfish and crustacean were motility, ornithine decarboxylase, mucate, esculin. The fermentati-
ve properties of E. coli were also sucrose, salicin, sorbitol, and raffinose. Of 35 isolates of E. coli,
13 strains (37.1%) showed the pathogenic O antisera, which were 0:27 3 strains (23.1%), 0:159 2
strains (15.4%) and 0:148, 0:119, 0:142, 0:158, 0:136, 0:18, 0:128, and 0:168 1 strain (7.7 %),

respectively.
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79719] olHFol A HEH AwkTET 7T E 3.6
x10° CFUjgol g, Hzte AAF HF4e 52x10°
CFU/g2 3% 4.0x 10° CFU/gr T} =7 velyiti(Table 1).

Gopalakrishna 5'"& #jg-ofeljA] 5.3x 10° CFU/g, RAA
Bold FERAY 22 LF O 13t FA VERE B 5
e 18x 10° CFU/g S0} Btk ¥ A#o| Ans} vj%a
S AEE e

ICMSF(The International Committee on Microbiological
Specification for Food)oll A= A5 4 F<] FFEeEE 5%
10° CFU/g ol8t= f+A3ta glon, Wenz?:= w79 3
A} 7)Z0] 10° CFUJg o]atz Vb Aol wakasitia
B glo gelHn Qe AR A3 Hearle ¥
otz 2o glrt

ek 2%

7973¢] AAANN P EFFe 71 FE 4.4x10° CFU/
g2 3 So) aslel|x FAMGF 3.3x10° CFU/ge} Fost-
er'7t A3 o g 7oA 7.8~4.8% 10° CFU/gs} AL
2337 9gloen, 10° CFUg o4to] 84.6%2 433l =
Al JeRsThH(Table 2).

Wentz V= S FU) T A 71E2 2x 10 CFU/g
olstz Rualm glom, AR n| 4B FAVNES AAE
WE Hojg ol AT TL 4= BAE 3l

ol 9] 7)alHF WATESE 1.3x10° CFU/gE Nair
=199] rofoll A 1.6% 10° CFU/gt A5l .27, Vish-
wamath 5'9} WAR Aeje] o FollA 14~91 CFU/g
o2 Zw 87 270 wE Bxe| ool thE A vebdt
t}, s Boll A 4.8x10° CFU/g 2 Wentz 579} 21 CFU/
gtk EA depoen #fe) SARME 9.3x10°
CFU/g= dutalgset npabviA| 2 sjzhe A7 shs a4
oA edEol EA JehtE oz Alsgch iR

Table 1. Distribution of standard plate count in fish and

Table 2. Distribution of coliforms in fish and shellfishes

on the market (CFU/g)
No. of Geometric
Range

samples mean
Seawater fishes 20 <2.1%x10° 1.3%10°
Shellfishes 27 <2.3x%x10° 4.8x%10°
Peeled shellfish 17 <1.3x10° 9.3x10°
Mollusc 6 <9.3x 10 8.9x10°
Crustacean 9 <1.9x 10 5.8%10°
Total 79 <1.9x 10’ 44%x10°
BE 0~1.9x10° CFU/g2 S 9stA Ex3ta ANL
o 7} ol E7he] diF T TS FelAdol gl Ao ek

thp>0.05).

HIN R 22

ysEol N HEH B4 el B3 (Table 3)e 10
CFU/g |32 2 §'72] AlA 3ol 4] 2.3x10° CFU/100 g2
o 5 BEson 7 o127 $AH felde glE A
o2 UEhdtHp>0.05). 598 (74.7%) - 244 HF
ol &R ekon Ayulo 79 HFAM 27% HE
ol va) 2 AgelA v} B 158 A(S5.6%)0M 4
ke 4 1 So] MAskn E B LIYE
g wdals glol ol2ld ojFe) Eelolt el 29
U AES $7 4 2ol BAVL B Aoz 4z

& 2 dAxFoMe B4 Tl HEEA IR

o}, 7tztE9} SFAtelAE 10 CFU/g ©)3t2 &S AT
Gopalakrishna 572 #5014 10 CFU/g Fattal 53}
Wentz 592 ©40lollA] 69 CFU/g, 3 CFU/g ©|3t2 A4]%)
o me} 2 ato)7}t glE AoR B AY AR} wzEkich

ABo|AE 1.1x10' CFU/gR %A Uehdth o]t 3l
Ve AYss Fo2 29s e Bolx ssolr 88
% 10° CFU/100 mi, Chai S%¢] 7327} A3 & 9
oA 3~9.3%10 CFUM00 mlE Uehta e Rt 2ol
2 AgdA AN AFTE AFUS Al ANt

Table 3. Distribution of fecal coliforms in fish and shellf-

shellfish on the market (CFU/g) ish on the market (CFU/g)

No. of R Geometric No. of Geometric

samples ange mean samples Range mean
Seawater fishes 20 33x10°~13x10°  14x10° Seawater fishes 20 0 0
Shellfishes 27 6.0x10°~12%x10"  4.0x10° Shellfishes 27 <12x10° 1.1x10'
Pecled shellfish 17 2.4x10°~85x10° 52x10° Peeled shellfish 17 <2.6x10° <10
Mollusc 6 85%10°~2.6x10°  24x10° Mollusc 6 0 0
Crustacean 9 15x10°~1.0x10" 4.7x10° Crustacean 9 0 <10
Total 79 33x10°~1.2x10"  3.6x10° Total 79 <20x 10 <10
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CHERZ S| M85ty MAt

Mglsl A3 F Indole, Methyl red, Acid from glucose,
Gas from glucose, Lactose, Mannitol, Arabinose, Maltose,
Trehalose, Beta-galactosidase, Nitrate reduction, Melibiose
2 Mannose A|HE BE #F7 A4S YERYoH,
Lysine decarboxylase(94.3%), Rhamnose(97.1%) 2 Xylose
(94.3%) A8 kAot H,S, Urease, Voges-Proskauer,
Simmons' citrate, Gelatin liquifaction, Phenylalanine deam-
inase, Malonate, Christensen's citrate, Jordan's tartrate, So-
dium acetate, Oxidase, DNase % Amygdalin A] &2 F3= &4
o]l o™, Adonitol(2.9%), Inositol(2.9%), Cellobiose(2.9%),
Erythritol(2.9%) A& S-AlolRltl. 28kl Motility(74.3%),
Arginine decarboxylase(11.4%), Omithine decarboxylase(77.1
%), Sucrose(45.7%), Dulcitol(80.0%), Adonitol(71.4%), So-
1bitol(85.7%), Raffinose(57.1%), Mucate(68.6%), Esculin(57.1
%) N E-L 11~89%2] X0 & Ewing”e o} Hjz3
&S VERN AT (Table 4).

S ol FTde FRE Ty Haeh) e dnty
o7 Z zloj glon), Motility Aol A s FAtol|A &
oL 25 E5Adel sldlen, Rl & o
BHL 66.7%, WA Fale e 69.2%2] &84
g eRRACE. Omithine decarboxylase Aol A uljF-4tol
A Rele IS 100% BF Fgolglon), HEeA &

o e 84.6%, FARANM RS HTFS 333%
2to] o4& WERNTE Sucrosex= #fj Frakolj Al #al gt oig
oL 100% 25 Fgolovt, Hfielr gefd gt
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il bRl A el sk g 100% 2
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ol ot AFo A Bejd thFT L 69.2%, AT 2
2]t e 66.7% A0 & Ewing”d 36%, af 5¢
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Table 4. Biochemical characteristics of E. coli isolated
from fish and shellfish on the market

Tests of substrate Shellfish sEZlcll;Sh Crustacean  Total
Arabionose +(100) +(100) +(100) +(100)
Raffinose A(615) +(100) d(333) d(57.1)
Rhamnose +(96.2) +(100) +(100) +(97.1)
Malonate -(0) -(0) -(0) -(0)
Mucate d(769) d(333) d(33.3) d(68:6)
Christensen's citrate -(0) -(0) -(0) -(0)
Jordan's tartrate -(0) -(0) -(0) -(0)
Sodium acetate -(0) -(0) -(0) -(0)
Maltose +(100) +(100) +(100) +(100)
Xylose +(92.3) +(100) +(100) +(94.3)
Trehalose +(100) +(100) +(100) +(100)
Cellobiose -38) -(0) -(0) -9
Erythritol -38) -(0) -(0) -9
Esculin d(61.5) d(33.3) d(33.3) d(71)
Beta-galactosidase +(100) +(100) +(100) +(100)
Nitrate +(100) +(100) +(100) +(100)
Oxidation-Fermentation ~ F(100) F(100) F(100) F(100)
Oxidase -(0) -(0) -(0) -(0)
Dnase -(0) -(0) -(0) -(0)
Amygdaline -(0) -(0) -(0) -(0)
Melibiose +(100) +(100) +(100) + (100)
Mannose +(100) +(100) +(100) + (100)
Hydrogen sulfide(KIA agar) -(0) -(0) -(0) -(0)
Urease -(0) -(0) -(0) -(0)
Indole +(100) +(100) +(100) + (100)
Methyl red +(100) +(100) +(100) + (100)
Voges-Proskauer -(0) -(0) -(0) -(0)
Citrate(Simmons') -(0) -(0) -(0) -(0)
Motility d(69.2) +(100) d(66.7) d (743)
Gelatin S(0) -(0) -(0) -(0)

Lysine decarboxylase +(92.3) +(100) +(100) + (94.3)
Arginine decarboxylase  d(154) -(0) -(0) d (114
Ornithine decarboxylase ~ d(84.6) +(100) d(33.3) d (771
Phenylalanine deaminase -(0) -(0) -(0) -(0)

Glucose acid +(100) +(100) +(100) + (100)

gas +{100) +(100) +(100) + (100)
Lactose +(100) +(100) +(100) + (100)
Sucrose d{500) +(100) -(0) d 457
Mannitol +(100) +(100) +(100) + (100)
Dulcitol d(73.1) +(100) +(100) d (80.0)
Salicin d(69.2) +(100) d(66.7) d (71.4)
Adonitol -(38) -(0) -(0) -9
Inositol -38) -(0) -(0) -9
Sorbitol d(84.6) d(66.7) +(100) d (85.7)

+: more than 90% positive, -: less than 10% positive, d: be-
tween 11% and 89%, () were positive percentage.

o]9it}. Raffinoset= iAol A B8t TS TF PA
old o}, HlF 61.5%, 72t 33.3%%o] FAdolAt. Mu-
catex W7 76.9%, HFA ¥ BdFE 42 33.3%7F $A
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o]t} Esculind SHF 61.5%, F43) g2t 72} 333
%7} 9¥dolqtt. Lysine decarboxylase’= sjfFollA Felgt
WATE 923%% vt 5209 962%%} )25 o Ew-
ing”2) 80.6%, 7 529 77.6%%} tha ztol7t YTt Ar-
ginine decarboxylasei= # {4z ZHZMFA] ¥ Ao
Aoyt HFelM Eeld WAEL 154%2 Ewing”s} o
S0l A 16.3%, 24.0%2 GALEIE o0 7] 5729 44.0%%}
< Aol7h AU

g Asleld EA o ofdfifd Vel T s 2l
wj Fig. 19} #o] F83 4= It} & sucroses} sorbitol 2]
Aol wle} EHIH, dFaels Sy dTe BF
sucrose -, sorbitol +¢1 ¥F3-& LS o, ZH2Ho A B
2] 8 thAFE sucrose +, sorbitol +¢1 Zo] 66.7% L]l
sucrose +, sorbitol -¢1 Z1o] 33.3%0]2it}. 31 FFolA] H
2lg AT A7) sucrose -, sorbitol -9} sucrose +, sorbi-
tol +¢) 7o) zbzt 423%, L} A] wkgo| 247t 3.8%¢9) 11.5
%g LFehi2ITh

Singh & o]z} FE& 7 biotypeoZ EF3Iied &
Agol A Be@ Tl biotype 12 AF 3.8%, A7
4F 33.3%, biotype V& lF 23%, biotype VI d&F 7.7
%, 7+ 66.7%, biotype VIIE ihF 15.4%Z Lelyt oo

Surclrnse
r —
+ -
Sorbitol Sorbitol
+ - + -
crustacean 66.7% crustacean 33.3%  peeled 100% shellfish 42.3%
shellfish

shellfish 42.3% shellfish 3.8% shellfish 11.5%

Fig. 1. Distribution of E. coli isolated from shellfish, peel-
ed shellfish and crustacean by typical biochemical
tests,

Table 5. Biochemical features of biotype of E. coli isolat-
ed from fish and Seafoods

Sugar fermentation pattern

Biotype
Sucrose Salicin Dulcitol Adonitol Arabinose Sorbitol
i - - + - + +
1L + - + + + +
111 - - - - - +
v - - - - + +
\% + - + - + +
%! + + + - + +
Vil - + - - + +

Data are from B.R. Singh and S.B. Kulshrestha™

biotype II, III, IV LEl}A] ¥ttt

CHENRCl WM SNy 21 XAl

A3 g 355 F 135(37.1%)7} HYA
HEE I3 ey oy #xelA Eejg
39.3%¢} -AFSt o1 Valentinie 50] EolA]
A 158%5 0 A e @i Fed digd
267 F 127(46.2%)7) MU dAT A L3t e
of, Aol A Held AT 65 & 15(16.7%)7F HY4
g Ao &3t om, 3R Feld 3FA
v AEHA ik
ANERE = F 1059 HYo] £
SEo 2y HY Al 54294
48 0:27, 0:148 Y 0:1598 0] Egjxgon, o
2780] 3F(23.1%)2 7}% Wo] AE:HYUoH, 0:1593
27(15.4%) 12)3 0:14838) 15:(7.7%)2 & 657(46.2%)7}t
AEHAUTH Aol I Sobo] datel A EHUA
el &3k 39 0:1198 2 15:(7.7%)= 1t 579
17(1.3%)¢F A1 st od, 0:1428 2 0:1588 2 bz}t

U
g

o
o

Table 6. Distribution of O serotypes of E. coli isolated from fish and shellfish on the market

Group Serotypes Shellfish Peeled shellfish Crustacean Total (%)
Enterotoxigenic 0:27 3 3(23.1)
0:148 1 1(7.7)
0:159 2 2(15.4)
Enteropathogenic 0:119 1 1(7.7)
0:142 i 1(7.7)
0:158 1 1(7.7)
Enteroinvasive 0:136 1 1(7.7)
Shigella-like toxin 0:18 1 1(7.7)
producers 0:128 1 1(7.7)
0:168 1 1(7.7)
Total 12 1 0 13
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17(7.7%y Zelsdct. 23U digdd &3k 84 1.3%15+(78F )2} ol WA 21251, 0:128% L Singh

3 0:136% 0] 17(7.7%)7} w2l Hh .o, fAtol 4y S4 o] ol fol A Beld tige] 23%R T SHAl VERY

AR T Aol &3k F A 0:18%(7.7%)S BF 9 o 0:168%8 % Z+z} 15:(7.7%)% £ 5 2 tH(Table 6).
220}

A3 o) sl Fel MFEA YAAE S
< 2AE7) 98 ol

W

ZAPSEIL 28150 gl T Astetd B4 9 A A
: 797l thete] AWk, T 2 B9 iR
57, 2ol dig dstelA dd, YA Qg AR o R/, AR, AR, A4 F AT
2] 7]8 ) F& 1.4x 10° CFU/g, 4.0% 10° CFU/g, 2.4x 10° CFU/g, 4.7X 10° CFU/g, th-#7<]

AR o714 Relg

71 E 32 1.3

x 10° CFU/g, 4.8x 10° CFU/g, 8.9 10° CFU/g, 5.8 10° CFU/ge|Ath. B8 A tidi< o] 89} A gollA A2
2] gtom s|fFelM= 1.1x10' CFU/g, 7zHRol A= 10 CFU/geldta vtebdth. zt ojal & Alolela] dut
A, At 2 B4 uTel edns 93 A7) Ak (p>0.05). 223} E. coli 355 £ A F R 77

I

$8 Y 5 de S s 4e
o

EJ]ﬂ i

124 0 YL el T

o] & 0:270] 33(23.1%)& 7}

Motility, Ornithine Decarboxylase, Mucate, Esculino}}om 8
=*19] Scurose, Salicin, Sorbitol, Raffinose = 7FEA A4S Vet
135(37.1%)e] %o,

F 9 4ztEA B2l E. coli 355

ek 0:159%

ZT( 5.4%), 0:148, 0:119, 0:142, 0:158, 0:136, 0:18, 0:128, 0:168 o] Z}z}t 152(7.7%)y% He] ATt
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