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ABSTRACT - This study was practiced to survey food-borne bacterial aspects of Escherichia coli and Bacillus
cereus etc. from 210 processed seasoned marine products in Garak fishery wholesale market in Seoul, 2009. Distribu-
tions of these bacterial isolates were 28 coliforms, 32 Bacillus spp., 71 Staphylococcus spp., 11 Listeria spp, and 10
Enterococcus spp. in 157 dried squids, 23 dried file fishes, and 20 dried pollacks etc. respectively. Results in 16 kinds
of antibiotics susceptibility test by disc diffusion method, special multiple drugs resistance patterns were
NOR +LVX + CIP + SAM + VA + S + TE + CF, SAM + C + VA, VA + S + TE, and VA + S in 9 E. coli strains, also,
AMC + SAM + CF, SAM + CF, and VA + CF in 21 Bacillus cereus strains respectively. On the basis of the results
above, many seasoned dried fishes had multiple drugs resistances, conclusively, we suggest limited guideline and spe-
cial management on use of antibiotics in floating net cages of fishery farms.
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Table 1. Samples distribution of dried seasoned marine products
in Garak fishery wholesale market in Seoul, 2009

Product Name Domestic Imported Total
Dried squids 106 51 157
Dried file fishes 2 21 23
Dried pollacks 2 18 20
Dried silver fishes 5 5
Dried stingrays 4 4
Dried cod fishes 1 1
Total 110 100 210
wf APl A zr] HolRF 2100& o R Al
ok, SHER HH, 2O EFEIH, HE o] F)
1574, AAE 237, WA ZFCIGA, B2A 5) 207, >
ol 54, 7heElE 47, e 11 Folith

AlB P
A8 Ee FD.A.9 Bacteriological analytical manual
(1992)”, APH.A.9} Standard method(1993)” 2 2} &2 (2)

FooREQrE A, 2008)%) Fale] AP stgich

CHEN D (coliforms) 22| &5

A8 10 g& A3 3k] 90 ml Lactose Broth (Difco, USA)
o] ¥of 37=0.5°Cell A 2447k W 3te] F3#3k3L durham
tubeol] 7RIS BleE § 1 WiF ©)E #8}e) EMB agar
(Difco, USA)l =% HEsle] 37+0.5CHA 18-~244]7F
HFatlon, oz il 2E e H
& Fe Tryptic Soy Agar (Difco, USA)NIA <= F2]8}
a3 A (Gram staining)ye HA8t 13-4 Fof
2N TS 8918 3 API 20E kit (Biomerieux, France)

o] &

stel & SN

R A

]

b A (Bacillus spp.) £2] 5%

AELN 2mlE 18ml Tryptic Soy Broth (Difco, USA)
o o] 37+0.5°CollA 24417} wiekale] Sl T, S
H wixjellA] 1 WiF o1& #3le] Egg Yolk 5-10%9t Bacillus
cereus selective supplement® 7}t MYP Agar (Oxoid,
England)oll =28 37+0.5°CoA] 18~24417F v k3t
on, vpHE 2o B 9f4lElE g AWste] Tryptic
Soy AgarollA & B8t 13 JAS AAse] o
W3 7S #91st & API CHB kit (Biomerieux, France)
9} API 20E kit (Biomerieux, France)E M7 o]-g3lod &
< A

Z T M7 (Staphylococcus spp.) E2| SX

AELY 2mlE AFH sl 18ml Tryptic Soy Broth
(Difco, USA)N €of 37+ 0.5°Co A 244 7) wiekste] =7
AL, SE wAGA 1 WF o]F 3l Egg Yolk

5-10% A7}t Mannitol Salt Agarol]l =23}e] 37 +£0.5°C
A 18~24A1%F wiFston, IR ORE ilEE
&g Adate] Tryptic Soy AgardlAl &5 &8kl 1
# AAG Arste] PG g ER1F F API staph
kit (Biomerieux, France)s ©]8-3t9 433t

B|AE|2|0FF (Listeria spp.) B2 EX

AZhd 2 mlE AF 3] 18 ml Fraser complete broth
(Merck, Germany)oll 201 37 £0.5°Coll A 24417t wijFs}
of FtSlGia, FvtE WA ClA 1 e o)E Feke] Oxford
Listeria Selective Agar (Merck, England)o} =238lo] 37+
0.5°CoNA] 18~24~|7F vi3l o, B Ag B ol o2 9
AEE HEE AE3Y Tryptic Soy Agardll Al 5 £
i 2 FAE skl #0g F API Listeria kit
(Biomerieux, France) & ©]-&3ld 43}t

A3 (Enterococcus spp.) B2 SH

NEaEYd 2mlE 18 ml Tryptic Soy Broth (Difco, USA)
off @] 37+0.5°CIM 4847t wi%Fsle] FalL, 5
o8 uiRlelA 1 WF o] Fle] Enterococcus selective
Agar (Oxoid, England) ol =@3te] 37 +£0.5°CoA] 18~24
AlZE e st o, i se ek AEste] Tryptic Soy
AgardlAl & EeEletn a9 GAE A, Elste] API
strep kit (Biomerieux, France) & ©]8-8t] o-& 43t

SHAH| ClAS diffusion O OI5H SHH Z4M AlR

g A A t]A diffusion ¥ (Antibiotics Disc diffusion
method)oll 2]8] BBLAE o2 A& 5 24AdE CLSI
(Clinical and Laboratory Standards Institute) (Vilanova,
2005)0) 9jste ATk, FAA T8 AL EEe
E coli 5 95, B. cereus w5F 2150 W8l zhzh AA
B3 A28} antimicrobial drugs discse Streptomycin(S),
Kanamycin(K), Gentamycin{GM), Amoxicillin/clavulanic acid
(AMC), Chloramphenicol(C), Cephaloxin(CF), Ampicillin/sul-
bactam(SAM), Ciprofloxacin(CIP), Tetracycline(Te), Amikacin
(AN), Nalidixic acid(NA), NorfloxacillindNOR), Levofloxacillin
(LVX) Z28]3L Vancomycin(VA} 5 165FE A3}
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Table 2. Coliforms and Bacillus spp. strains isolated and identified from dried seasoned marine products in Garak fishery wholesale mar-

ket in Seoul, 2009

Dried file Dried

Identified Strains fishes pollack

Dried squids

Dried silver

Dried Dried cod

Total %
fishes stingrays fishes ol ¢

No. of samples 157 23 20

5 4 1 210

Coliforms
Aeromonas salmonicida
Spp.
Cedecea lapagei
Citrobacter braakii
Citrobacter freundii 3
Enterobacter cloacae

—_——

Enterobacter amnigenes
Escherichia coli
Escherichia vulneris
Hafnia alvei

Klebsiella preumoniae
spp.

Pantoea spp.

— e 00— NI
ot

Pseudomonas luteola 3
Serratia fonticola
Stenotrophomonas mul-
tiphila

subtotal 22 5 0

—
— e \D = W W e e e

—_—

133
(28/210)

Bacillus spp
Bacillus cereus 1 4 4
B. circulans 1
B. mycoides 1
B. firmus
B. coagulus
B. subtilis
B. lentus
B. licheniformis
Brevibacillus lat-
erospororus

—_ N = e

Geobacillus stearother-
mophila

subtotal 21 4 7

15.2

32 (32/210)

AL, 7Aoo 2572 7P BU, I the HAAX
Ax 55, 2L o] R 157} HE =0, 20061 &
AV QA E A 37, WEIE 375, FHAAX 255, T
X oF, 28| R 3FoA EEE A ¥y o
B2z 2|7 AN 2 Qo= Y dHE e
WAL, 559 SHAEEE Escherichia coli 71 9F2
7V W9kA, L tl2-°| Citrobacter freundii, Enterobacter
cloacae, 183 Pseudomonas luteola 7Y 237+ 354 e}
(Table 2) 2006 A% AR Escherichia coli 7} 25,
Citrobacter freundii 15, 18|31 Enterobacter cloacae 145
5 3= Enterobacter cloacae|X & Z}ol& EI{TP). ol
S AFEARY B 289 AREA SR AF

FRoME 2P| ANEFAN SHOZ 7|FE el .

kA B A0 7Y, Bacillus cereus 195, 718k 135+ &
Z 3FAL, AAojdlA 2152 /PF weH, 2 o
o] BEE 73, 23 HXE 457 A EEEol A
LA ANA 71 Bo] BB EHRAAL, Bacillus cereus 115,
B. firmus 25, B. lentus 25, Brevibacillus laterospororus
2%, 233 Geobacillus stearothermophila 25 T2E 1}
EhH(Table 2), 20063 A3 B. cereus 48.6%(18/37), B.
firmus 5.4%(2/37) 53 LAY, FH VL 4 F]
A BAHE B cereus®] BALEE 5°CAA 50°Ce] ¥
Y2 HHLEE 35°C EBE 40°C o= guix 4wt
Hog ecolstlre AHA Rite Aoz GHAIA
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Table 3. Staphylococcus spp., Listeria spp., and Enterococcus spp. strains isolated and identified from dried seasoned marine products in

Garak fishery wholesale market in Seoul, 2009

Identified Strains ~ Dried squids  Dhicd e Dried - Driedssilver - Dried — Driedcod —p ) %
fishes pollack fishes stingrays fishes
No. of samples 157 23 20 5 4 1 210
Staphylococcus spp.
Micrococcus spp. 1 1 2
Staphylococcus auricularis 1 1 2
S. capitis 2 2
S. chromogenes 1 1
S. epidermidis 2 2
S. haemolyticus 1 1
S. hominis 2 4 6
S. lugdunensis 1 1
S. saprophyticus 5 3 8
S. sciuri 10 2 1 13
S. simulans 4 4
S. warei i 1
S. xylosus 22 2 3 | 28
subtotal 51 6 12 1 1 71 (7‘?/32? 0)
Listeria spp.
Listeria grayi 7 1 8
L. welshimeri 2 1 3
52
subtotal 9 1 1 1 (11/210)
Enterococcus spp.
Aerococcus viridans 8 1 9
Aeromonas viridans 1 1
subtotal 8 1 1 10 a Ozt; 10)

T2 o) REME AF 4 U= WEA B cerens o
F7F FEEAT 2asle] B AY datel dX e,
AN B. cereus a7t HHAT @AM AR gl
3o, 39, Az, gEF o Fg #Ad

>
b
Y

Bl
A Ze WAZRE 37] oz Ailsle 588 2
UATHL ate B AF A Fgysta givh =3 B
cereus= $.71 A o7 ¥AE Al o] 714 3EhE
23 Ax g3 Akgele] tiste] HgEe 2ty gle
H F 2= 10°Co) sl AAE = W WBA B, cereus o
F7F BIEN, YA E Aeke Aoz dEA

ATHO,

EEATHEY B S xlosus 5 F 7157 EHEAL,
Aol A 5157 Felsle] 7 gaker, 1 thgol
WEIE 125, A 67, 2o, 8l vhe e FolA] 7t
zH 1378 ZEHUT. T8 &7 HEE S xlosus 28
F, S sciuri 1355, S. saprophyticus 8%, S hominis 65,
S. simulans 4% Z1R]1GL 71EF 1290 ¥ & 7190} EelEo
(Table 3) 20063 ZAF AR Micrococeus spp. 65, Staphylo-
coccus aureus, Staphylococcus capitis, Staphylococcus lentus

7t 2¥2y 354 Staphylococeus sciuri, Staphylococcus simulans
7t 47y 23 Fhe tha 2ol E YRS
gxdelolat& Listeria grayi 7% &5, Listeria welshimeri
% 5 % NFE0H, AN 9T A1 WAL,
ool HAE 257, BHE 25 Fololen, A+
25 Aderococcus viridans 95, Aeromonas viridans 15
F 1070197 AegollN 872 /1% BT, 1 o}
o] WElX 15, £X 15 Fo|AH(Table 3). 2002
Enterococcus spp. 5 AT AR 24719] Enterococcus

Jaecalis, 432 Enterococcus faecium, 11742 Lactococcus

o [

mo old

lactis ssp. lactis, €3l Aeromonas viridans, Aerococcus
viridans Z¥Zt 178 2|9 Adhs thh 2JolE ERATHD.

g 9522 E coliell i3] A e AAE A
A gt A3t Streptomyein(S), Kanamycin(K), Gentamycin
(GM), Amoxicillin/clavulanic acid{AMC), Chloramphenicol{C),
Cephaloxin(CF), Ampicillin/sulbactam(SAM), Ciprofloxacin
(CIP), Tetracycline(Te), Amikacin(AN), Nalidixic acid(NA),
NorfloxacillinNOR), 28] Levofloxacillin(LVX) oA
= AL Vancomycin(VA)] thstel& W43& veh
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Table 4. Antimicrobial discs used for diffusion susceptibility test of 9 strains E. coli isolated from dried seasoned marine products in

Garak fishery wholesale market in Seoul, 2009

Antimicrobial drugs Concentration Susceptible (%) Intermediate (%) Resistant (%)
Streptomycin(S) 10 meg 66.7 333
Kanamycin(K) 30 meg 100
Gentamycin(GM) 10 mcg 100
Amoxicillin/clavulanic acid(AMC) 30 ug 100
Chloramphenicol(C) 30 ug 88.9 11.1
Cephaloxin(CF) 30 ug 88.9 11.1
Ampicillin/sulbactam(SAM) 20 ug 77.8 22.2
Ciprofloxacin(CIP) Sug 88.9 11.1
Tetracycline(Te) 30 mcg 77.8 11.1 11.1
Amikacin(AN) 30ug 100
Nalidixic acid(NA) 30 ug 88.9 11.1
Norfloxacillin(NOR) 10 mecg 88.9 11.1
Levofloxacillin(LVX) Sug 88.9 11.1
Vancomycin(VA) 30ug 160

Table 5. The multiple drugs resistance patterns of E. coli on 9
strains isolated from dried seasoned marine products in Garak
fishery wholesale market in Seoul, 2009

The multiple drugs resistance pattern No. of strains

NOR +ILVX +CIP+SAM+ VA +S+TE+CF 1
SAM + C+ VA 1
VA+S+TE 1
VA+S 1

Total 4

o](Table 4) ©] 50| oldl7F T FAEANA £ E
colioll W8] nalidixic acid, streptomycin, kanamycin il
A4 g vepdta Bag A AT &3 E
coli A5 3] At A3 NOR + LVX + CIP + SAM +
VA+S+TE+CF, SAM+C+VA, VA+S+TE, 2381
VA + 8ol ti3ll oAl WS Zhe Aol 27 1574 vEd

(Table 5) 15214 CF+Te+N+S+AM+K+NA, 35
A CF+Te+N+S+AM+K+C SolA tAAS e}
At B3 o] 529 Ryeke ti xpolE B
AAEANA Fal st 21539 Bacillus cereusS] FABA| 7
FA AAE AAIE A3} Streptomycin(S), Kanamycin(K),
Gentamycin(GM), Chloramphenicol(C), Ciprofloxacin(CIP),
Tetracycline(Te), Amikacin(AN), Nalidixic acid(NA), Nor-
floxacillin(NOR), Levofloxacillin(LVX), 28] 3. Vancomycin
(VA) Solxe= A g oz /4S8 Amoxicillin/clavulanic
acid(AMC), Cephaloxin(CF), 28] 3 Ampicillin/sulbactam
(SAMY] el A F ez WAe 72 UEh(Table 6)
20061 74321 Amikacin, Kanamycin, Chloramphenicol
5ol sl 2538 viehdvhe A3t dA8IULY, Bacillus
cereus 21 TFE0] thal ZAE A3 AMC +SAM + CF
of thsl vl WS e Aol 9F2A 7P gol YEt

Table 6. Antimicrobial discs used for diffusion susceptibility test of 21 strains Bacillus cereus isolated from dried seasoned marine prod-

ucts in Garak fishery wholesale market in Seoul, 2009

Antimicrobial drugs Concentration Susceptible (%) Intermediate (%) Resistant (%)
Streptomycin(S) 10 mcg 95.2 4.8
Kanamycin(K) 30 mcg 952 4.8
Gentamycin(GM) 10 mcg 100
Amoxicillin/clavulanic acid(AMC) 30 ug 9.2 28.6 62.2
Chloramphenicol(C) 30 ug 100
Cephaloxin(CF) 30ug 19.0 81.0
Ampicillin/sulbactam(SAM) 20 ug 4.8 95.2
Ciprofloxacin(CIP) Sug 100
Tetracycline(Te) 30 mcg 90.5 9.5
Amikacin(AN) 30ug 95.2 4.8
Nalidixic acid(NA) 30ug 90.5 9.5
Norfloxacillin(NOR) 10 mcg 100
Levofloxacillin(LVX) Sug 100
Vancomycin(VA) 30ug 100
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Table 7. The multiple drugs resistance pattern of B. cereus on 21
strains isolated from dried seasoned marine products in Garak
fishery wholesale market in Seoul, 2009

The multiple drugs resistance pattern No. of strains

AMC + SAM + CF 9
SAM + CF 1
VA + CF 1

Total i1

X3, SAM + CF$} VA + CF9] 7%= TS Yehi=
7397 242t 174 4 JElK(Table 7) 20063 FAF Aol
AMC + CF + SAM + SXT + TIC + CRO + FOXo| A WA3<l
F57F 473, AMC + CF +SAM + SXT + TIC + TE + S, +
CRO +FOX, AMC + CF + SAM + SXT + TIC + S,+ CRO +
FOX Z22]32 AMC + CF + SAM + TIC + CRO + FOXo| A z}
Z} 27 vehd A% viwdd o) oA g gFEe] 3

23 F7ksh 7 Pyl BRI & 5 Aleh
2 o

20099 4-7¢ iy FAME wof Ao 7Y xr| A
O EF 2107 (LANEF 1574, AXNE 2374, HE| XL F
2071 §) & A A, FEERE, gAEE 13.3%(028/
210), MM AT 15.2%(32/210), E5/37-4 33.8%(71/210),
g2E| okt 5.2%(11/210), 1813 A 4.7%(10/210) 5
o= z}zy A

WA A Escherichia coli 5 & 2857} 28H
UL, Aol 2252 71 Bohow, T d7ao
739~ Staphylococcus xlosus 5 & 7157 E89Qx, A
LA NN 517 EElH ] 7hY Ekow, nldE g
o] 7%, Bacillus cereus 195 5 & 325N, A4 o]d
A 2152 7P Btth. 8, Bl2E|EoltS Listeria grayi
7t 85, AT A= Aerococcus viridans7t 952 7t
7} EE A

16572 FAAE i) iz Fat o o gt gAY
A 2 AAE AAZ A3 959 E coliol] thEF o}
A WA SHELS NOR+LVX+CIP+SAM+ VA +S +
TE +CF, SAM+C+ VA, VA+S+TE, 718]3 VA+S§ S0
2 JeltT, 2159 Bacillus cereusd THEF TA] WA
AEE AMC + SAM + CF, SAM + CF, 233 VA+CF &

o2 Zhzk Jehgoen o] 7h&H] AMC + SAM + CE7} 95
2 7 gdth

B AZE B Al# 2 AJEFAA oA WA
FEo] 1F38] FUFst o el BEFEEE o
AL, o)k e FAA oA WA H4FE] SV F
FAE THFE A ol A o] A ol it Ttol=et
A3 olo] tigt F7HEQl #vt 8 FEE o ULk

oo xe #l
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