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Wild and cultured fish including olive flounder, sea bass, rock bream, yellowtail, gray mullet, gizzard
shad, black rockfish, red seabream and squid were collected from a fish market located on the coast of
Korea, and the antibiotic content of their muscle was investigated. Tetracycline group antibiotics were not
detected in the 108 individuals of 9 species of wild fish. However, oxytetracycline (OTC) and tetracycline
(TC) were detected in some samples of the 111 individuals in 7 cultured live fish species. The detected
ranges of OTC and TC were ND~ 0.06 and ND~ 0.03, respectively. Five different fluoroquinolone antibiotics
were also tested for, but were not detected in the wild fish species. Only small amount of ciprofloxacin
(ND~0.029 mg/kg) were detected in a few cultured fish samples. Oxolinic acid was not detected in either
wild and cultured fish samples. Results showed that even very low levels of antibiotics could be detected
by the testing methods used. Antibiotics were identified in a few fish samples but levels were far below
the maximum allowable limits of the Korean Food Code, and the safety of fish being sold in markets,

with regard to antibiotic levels, was confirmed
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A2 U e 2l dRd] BE 2ol 9oy
A&Hez F7Fhs FAA 3lol 2007d % 109 Azt 4t
B LH1ZRS 549 kg O E 20000 367 kgoll A u]Eke] ok 1 5u)
S7F8HATh (KREL 2008). ©] 3 o 79 A8 #e 209 kg,
FFE 196 kg, AZFE 144 kg 20T oz Vet gt
(KREIL, 2008). 281 oF &8 5 X5 424 HFE
e ARE 2uE vt glov} 1903 A7t oF 32 kg 4]
dhs Ze® FASIAL T (Cho, 2008). F-Euehe] FA ol
Ak 20073500 97,663E01H, jR-E- P32 4]
He Aeg RuFEAC (Cho, 2008).

e Ak 2 oA 81718 Fofo)l tigh Aujx A
T ZAET, AR At olg AdEshe Aoz
eht glo, 71 F8 olfe FAt ojolA EAAEE
FAAZRE ] wfFolzta Ashe o2 B
ATt (Kim et al., 2006; Jeong et al., 2003). Wekr] 4=4+8-
GAA 9 kA EAE 4 olFY &nld 7lg & AYE
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a2 o FE FAsIE AF AN TS EHY G
2 X7 T A S At FagejeEe] AR ETE
gt 2007 g YA ] Bl F 220,889 ke ©]H,
o]& Bl EgMo|ZUA 7} 168,835 kgL B 764%F XA]3}aL
don, AEZAFAAE 9,665 kgl F 44%E A3} Th
olAYE 48 A= HEGH|GHA} FE ojF D
om olgjd] o8 FF FWYAERE AHEH T ok 33,
AR M= ol T o F YA AHEEE F4kE-ojkE ] of
A4E& R3] st zp FEel Uig oFE FUE
2 FFr7he Mo FAst o, £3 HF AngA
A <k ARIEE B AT (KFDA, 2009).

AAEL F2lold tg 448 FA8A| A FRE A3
o olf o§ T ENHEE LS vk I3 (Jo et al., 2006;
Lee et al., 2006; Jo, 2006; Lee et al,, 2005; Lee et al., 2005),
kel 2] F olF<] HEZSR|FUA FYA 9}
EZRE2HEEA FUA FFF dedE Bt vk 9ok
(Kim et al., 2006).
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AAakT) F2AE gojo] AFANTH HFA HIHE A
o S FEEHI U 308 Fol F UEAd ojFR1 ¥A
(Olive flounder, Paralichthys olivaceus), &©| (Sea bass,
Lateolabrax japonicus), &% (Rock bream, Oplegnathus
Sasciatus), Bol (Yellowtail, Seriola quingueradiata), -1(Gray
mullet, Mugil cephalus), Z=38% (Black rockfish, Sebastes
schlegeli), 3 (Red seabream, Pagrus major), 5 Ata4+-#
kA ALS A o] (Gizzard shad, Konosirus puncratus) 2 A3 F
ol A9 A (Squid, Todarodes pacificusy= AAHE T3l (3
g, M3l (22, 28 (TD)IA EEL2 2005, 4~2005. 5,
o 532 2005. 8~2005. 9, 7HH-2 2004. 10~2004. 11, HLE
2 2005. 1~2005. 29 ZtZ FASt] ARE ARSI 7Y
AFE 2EFE NF] AXE 3 423 WS AAS
, 7HERl 259E A F 3t B4 ALS-STH

Ef| £ 2}MIO| 2 2l (Tetracyclines) | EHAIA| £

HEZRo|EHA JAA S 4L oullF o FAA
4 (NFRDL 2006)°] W 0.2 F3lo, SATHEER|E
2 (Oxytetracycline, OTC), Bl EZ}#0)E (Tetracycline, TC),
2z 24 EZR]ZY (Chlortetracycline, CTC), SA|A Aol F
@ (Doxycycline, DC) 4%-& 43510t} &, 27 v13ig o
10 gl 0.5% disodium EDTAZ} 3-8 5% trichloroacetic acid
£ 40 mL #H7F3e 287 723} 3E o T E AL 8,000 ipm
A 1083 A4AEST F FSITE F3le BIYAFE
%71 ¥ n-hexane : chloroform (9:1)2% 40 mLE 23] A5}
AEAZEE AASNRY. FE2YL TYFZ7I(EYELA,
Japan)Z 40 ColA 3mLY = HA =3k, Sep-pak C18 7}
EgX|(Waters, USA) &322 T2 2754 40mLE A|E
3t & methanol 40 mLE &35S £EAATE Methanol £&
EL 7S =8t AT FNA, acetonitrile™} FF(3:7)
EFAoZ amLE FIAIA 045 m fiter2 o373 F HPLC
2 E43oh

Z 2 23| =Z(Fluoroquicliones) H| SHHX| 24

o2 RE Z22FAEEA A EXL odlF F9
FAA EAB(NFRDI, 2006)2] ¥ o] &3, 0T E2ARA
(Ofloxacin (OFL), Z|&EA}4l (Pefloxacin, PEF), =ZFA}4l
(Norfloxacin, NOR), Al&EA}] (Ciprofloxacin, CIP), A ZZ=
AFA] (EBorofloxacin, ENRO) 5% B4tk =, &7 nlajg
o] & 5¢& F3} o] F AT acetonitriled] 1:1 EFAL 40

S 7sted 283 #ESS the, 80TCollA 583 THeE
7gste] stk 1E)ar 5,000 pmol A 1087 QA2
g & 5ol hexane 50 mLE 7}Ete] £ S
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21 AHOxolnic acid) £
o] 7o thF S4PA B L ofdlF 59 YA B4
(NFRDI, 2006)9] ¥Ho 2 HA|stch &, ZA =g of5
10 g& # 3} dichrolomethane 40 mL-& F7}38le] 28-7F 72
8} 3t FEAL 8,000 rpmel A 2087 AR T
dichrolomethaneZ -2 F3ld FE5FVIE &7|1, FELAL

40 mLE 713 & BT &7)1, hexane 40 mLE 23]
A3l ABAHEE AASAG. AES AAS FEHL

dichrolomethane 40mLE 23 $&31, Eopgd
Z A3 A Z . o

dichrolomethane®-S 2 5s=7dA &
AXEL o5 2mLE §38A17]
o] HPLCE EA8tath

Zo Y oE

Aol A AFEZE A AAsE & 24k Fofdf tigt
HERIZHAE, E2EFAEEAE € 4295 FA4A
EXAE= AFdEE FESS Table 1~49 424 JeERISITH

Roidtap QFAIAE SH0{o] EIEZIMO|ZEAIY A

B Adst B0 9F 27704 2 G4 ol 65 18719
3 HEZ I FAAE A FFFS AR 2, 4
2k E57 0] 2 1A N OTC7F 0.02 mgkg HEH A
o} (Table 1). GEE A3 o 95 27714 © F24t Eof
7% 21709 tig HEN)ZHAE A AFFS =
AR A3}, OTC7F 24 BF, &E, dXdA Zdedddey
2 ko] FF 0.02~0.03 mgkg L8 Fu|Eo] T} (Table 2).

7HeE AAA Zo) 9F 277 2 P4 o 73 2178
o tigt B EZHC|ZHALE FAAE FAE 2, AAt
ol Me AEHA &oy) d2lik Fojo] Fe Fait
EE 3704 £ RA A TCOF 0.01 mgkg AEEHAeH, =
22 3704 F 1A ote 2 TC7F 242 0.02, 0.03
mg/keg, S+ FX) 37 A] ZF)A 0.01~0.06 mgkg?] OTC
7} vl AEEH AT (Table 3). ALE AL &of 9% 2770A)
2 F24F Fo] 7% 217149 UjE HEHR|FHEAL FA
A AFFE ZAE 23, 23 & A AT oTCr
0.01 mg/kg AESAUTH (Table 4).

Lee et al. 2005)°] B3 Jx A4S oz 3 A
AREAE ZUEI A 0TCY] ZHF3o] EHE~2.17 mg/kg
o]9.e TC, CIC, 2 DCY] ZFo] 212 B7E&~026, B4
£~027, BHE~0.19 mgkg ©|¥th= 2} vIadtel S o,
2 AT7AFAAE OTCTo] HAEHNoH, HEHS £4
£~0.06 mghkg S 2 S| Fo]Gth ol YA FA o] E3t
Aol AAF Fr)7 59 B} olFojPog B A7E
oA Kt o ¥ gFS Jehd RoE wdEch
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Table 1. Range of residual tetracycline group, fluoroquinolone group and oxolinic acid antibiotics in the muscle of wild

and cultured fishes collected from fish market in spring (2005.03-2005.05) (unit: mg/kg)
) 4 Tetracycline group Antibiotics” Fluoroquinolone group Antibiotics?  Oxolinic
Region  Species OTC TC__CTC_ DC  OFL PEF NOR CIP ENRO acd NO
Sea bass ND? ND ND ND ND ND ND ND ND ND 3
Rock bream ND ND ND ND ND ND ND ND ND ND 3
South soq YelOWtI ND ND ND ND ND ND ND ND ND ND 3
Gizzard shad ND ND ND ND ND ND ND ND ND ND 3
Wild fish Rock fish ND ND ND ND ND ND ND ND ND ND 3
Red seabream ND ND ND ND ND ND ND ND ND ND 3
East saq OlVe flounder — ND ND ND  ND ND ND ND  ND ND ND 3
Squid ND ND ND ND ND ND ND  ND ND ND 3
West sea Gray mullet ND ND ND  ND ND ND ND  ND ND ND 3
Total ND ND ND ND ND ND ND  ND ND ND 27
Sea bass ND ND ND ND ND ND ND  ND ND ND 3
Rock bream ~ ND~002 ND ND  ND ND ND ND ND~0.001 ND ND 3
0.01% (0.0005}
South seay g pytail ND ND ND ND ND ND ND ND ND ND 3
P Rock fish ND ND ND ND ND ND ND  ND ND ND 3
Red seabream  ND ND ND  ND ND ND ND  ND ND ND 3
East sea Olive flounder  ND ND ND ND ND ND ND "éggggg; ND ND 3
West sea Gray mullet N%&g’z ND  ND  ND ND ND ND ND ND ND 3
Total ND~002 ND ND _ ND ND ND ND ND~0.001 ND ND 21

Y. OTC, Oxytetracycline; TC, Tetracycline; CTC, Chiortetracycline; DC, Doxycycline.

2) OFL, Ofloxacin; PEF, Pefloxacin; NOR, Norfloxacin; CIP, Ciprofloxacin; ENRO, Enrofloxacin,
3) ND: Not detected.

4)' Means.

Table 2. Range of residual tetracycline group, ﬂuoroqumolone group and oxolinic a01d antlbIOtICS in the muscle of wild
and cultured fishes collected from fish market in summer (2005.08-2005.9) LRSS (unit: mg/kg)

) . Tetracycline group Antibiotics n Fluoroqgiiinolone group:';Antibiotics Oxolinic .
Region Species oTc TC CTC DC OFL PEF NOR CIP  ENRO acd NO
Sea bass NDY ND ND ND ND ND ND ND ND ND 3
Rock bream ND ND ND ND ND ND ND ND ND ND 3
South sea Yellowtail ND ND ND ND ND ND ND ND ND ND 3
Gizzard shad ND ND ND ND ND ND ND ND ND ND 3
Wild fish Rock fish ND ND ND ND ND ND ND ND ND ND 3
Red seabream ND ND ND ND ND ND ND ND ND ND 3
East sea Olive flounder ND ND ND ND ND ND ND ND ND ND 3
Squid ND ND ND ND ND ND ND ND ND ND 3
West sea Gray mullet ND ND ND ND ND ND ND ND ND ND 3
Total ND ND ND ND ND ND ND ND ND ND 27
Sea bass ND ND ND ND ND ND ND  ND ND ND 3
Rock bream ND ND ND ND ND ND ND N%&%’G ND ND 3
. 0.004~0.005 ND
South sea Yellowtail ND ND ND ND ND ND  ND "g05 ND 3
Cultured fish Rock fish 0-(%353?4)()’3 ND ND ND ND ND ND 0-0(%4585()’06 ND ND 3
Red seabream O-‘()ggg')oz ND ND ND ND ND ND ND ND ND 3
) 0.02~0.04 ND~0.001
East sea Olive flounder (0.03) ND ND ND ND ND ND (0.0005) ND ND 3

West sea Gray mullet - - - - - - - - - - -
Total ND~0.04 ND ND ND ND ND ND ND~0.006 ND ND 18
Y. OTC, Oxytetracycline; TC, Tetracycline; CTC, Chlortetracycline; DC, Doxycycline.
), OFL, Ofloxacin; PEF, Pefloxacin; NOR, Norfloxacin; CIP, Ciprofloxacin; ENRO, Enrofloxacin.
: ND: Not detected.
: Means.
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Table 3. Range of residual tetracycline group, fluoroquinolone group and oxolinic acid antibiotics in the muscle of wild

and cultured fishes collected from fish market in fall (2004.10-2004.11) (unit: mg/kg)
Redi Sec Tetracycline group Antibiotics” Fluoroquinolone group Antibiotics? Oxolinic
egion pecies oTC TC CTC DC OFL PEF NOR CIP ENRO  acid :
Sea bass ND* ND ND ND ND ND ND ND ND ND 3
Rock bream ND ND ND ND ND ND ND ND ND ND 3
South sea Yellowtail ND ND ND ND ND ND ND ND ND ND 3
o Gizzard shad ND ND ND ND ND ND ND ND ND ND 3
Wild fish Rock fish ND ND ND ND ND ND ND ND ND ND 3
Red seabream ND ND ND ND ND ND ND ND ND ND 3
. Ofive flounder ND ND ND ND ND ND ND ND ND ND 3
ast s€a gouid ND ND ND ND ND ND ND ND ND ND 3
West sea Gray mullet ND ND ND ND ND ND ND ND ND ND 3
Total ND ND ND ND ND ND ND ND ND ND 27
Sea bass ND ND ND ND ND ND ND ND ND 3
Rock bream ND ND ND ND ND ND ND ND ND ND 3
. ND~0.01 ND~0.017 ND
South sea ¥ Slowtall ND  goga®y NP ND  ND ND ND a5 ND s
Cultured Rock fish ND ND ND ND ND ND ND ND ND ND 3
fish ND~0.02 ND~0.03 ND
Red seabream o ©o1) ND ND ND ND ND ND ND 3
East sea Olive flounder ND ND ND ND ND ND ND ND ND ND 3
West sea Gray mullet 0'%5‘%‘)06 ND ND ND ND ND ND ND ND ND 3
Total ND ND ND ND ND ND ND ND ND ND 21

1): OTC, Oxytetracycline; TC, Tetracycline; CTC, Chlortetracycline; DC, Doxycycline.

“: OFL, Ofloxacin; PEF, Pefloxacin; NOR, Norfloxacin; CIP, Ciprofloxacin; ENRO, Enrofloxacin.
. ND: Not detected.
9. Means.

Table 4. Range of residual tetracycline group, fluoroquinolone group and oxolinic acid antibiotics in the muscle of wild
and cultured fishes collected from fish market in winter (2005.1-2005.2) (unit: mg/kg)

) ] Tetracycline group Antibiotics” Fluoroquinolone group Antibiotics® Oxolinic
Region Species OTc TC CIC DC OFL PEF NOR CIP ENRO  acd No
Sea bass ND¥ ND ND ND ND ND ND ND ND ND 3
Rock bream ND ND ND ND ND ND ND ND ND ND 3
South seq YeloWtail ND ND ND ND ND ND ND ND ND ND 3
Gizzard shad ND ND ND ND ND ND ND ND ND ND 3
Wild fish Rock fish ND ND ND ND ND ND ND ND ND ND 3
Red seabream  ND ND ND ND ND ND ND ND ND ND 3
Eact aoq OlVe flounder ND ND ND ND ND ND ND ND ND ND 3
Squid ND ND ND ND ND ND ND ND ND ND 3
West sea Gray mullet ND ND ND ND ND ND ND ND ND ND 3
Total ND ND ND ND ND ND ND ND ND 27
Sea bass ND ND ND ND ND ND ND ":g’a‘:%ﬁ ND ND 3
Rock bream ND ND ND ND ND ND ND ND ND ND 3
South sea v wtail ND ND ND ND ND ND ND ND ND ND 3
C”]fit:r:ed Rock fish ND ND ND ND ND ND ND ND ND ND 3
Red seabream  ND ND ND ND ND ND ND ND ND ND 3
East sea Olive flounder ":g;gg; ND ND ND ND ND ND Ngfg(')?()’:" ND ND 3
West sea Gray mullet ND ND ND ND ND ND ND ND ND ND 3
Total ND~001 ND ND ND ND ND ND ND~0.029 ND ND 21

: OTC, Oxytetracycline; TC, Tetracycline; CTC, Chlortetracycline; DC, Doxycycline.

“: OFL, Ofloxacin; PEF, Pefloxacin; NOR, Norfloxacin; CIP, Ciprofloxacin; ENRO, Enrofloxacin.
». ND: Not detected.

: Means.
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A, ojFdd) BE OTC ZFFY] 9489 ol &
A=A Fkort B AL AHS AEE Aslae
B AEHE 5 U B2 A3¥EE JepIYY. o]
gF2lo]Fui o] OTC Bl S 59 714 WA E #A7} gl
H, 257} 2445 W&o made Xuet #A7} Sle
Ao 2 FAHHY (Salte and Liestol, 1983; Jacobsen, 1989).

olde] A ALt ol HEENC|FHAE FA
A7t AEHA Fkow, FaAt Foloa] YR AlRAA =
v HE (BHE~0.06 mgke) FATE v} o Fel oigh
HlEggo| ZEAE FAA 2 3187]F X (KFDA, 2009y
OTC, CTC Z TC A2 02 mghkg Z DC 0.05 mgkgo]™,
E A7dae old R E vjXe v A FEoldth

Apoidbat kAN Bojol ZE2EFEEAE
T&F

B A go 0F 27744 2 At Fof 73 21749
U3 Z22AEA YA FFFE 2AR 2 At
golodl e HEHA &do, FAt EF A T A
2 JX 2704 F 14AA cpel 22 0.001 mgkgel BEH
ST} (Table 1). A& At o] 9F 2770A & F24H o
6% 187)A10 ti3 E2EASEALE A FAFFL 24K
A At ol e HEEA Fokor), FaAt FololA
£ CIPo] B, o, 2388, Y| oA ND~0.006 mgkg, &
o]0l A& ND~0.005 mg/kg &8 HEEF AT} (Table 2).

71HeA Adat Zo 9% 270 ¥ F24E ol 7% 200A)
o e Z2=AE2AE FAA NP FFFS ZYEY
3 Ay} A4t Golole HEHA ke, Fikil ol
9] A9 Z= 3704 & 1A A CIPO] 0.017 mgkgE W] 8
AZE T} (Table 3). A2 A4t o] 95 27/)A 2
2 Fo] 7% 20 A U3 ZREAEEAYG FYA AHF
& ZARE A3 A4t ZojdMe AEFHA aod, ¢4
AF o] ZAE CIPo) Fo] 3704 3 278904 0.003~0.029
mgkg, 9% 3704 = 1744 0A 0.003 mgkelE VFH HE
Tk (Table 4). WA &FEt ol s E22HEES
g FAATE ZEHA Ggron, FAT FooA U AR
oA FvF AEHA.

galet gx], o, 2o EE, FE FAFe] 222
AL FAA AFHFE AR 2, X BE EE22HE
EAE FAAZE "AEHALH, Fojo} 2IEHS OFL,
NORE A3 AEHA ¢kgkor} PEF, CIPE V& AEH T,
=2 NORSH ENROY} v AZH vk Rodti gt
(Kim et al, 2006). 3+ A|7|EZE dFdro] o8 714 EE2=
AEZ2AE FHAE AHSSta glo, A9Hegs £4
ZZEFAEEAE A7 AL EHT Qe Ao BHiEHI
AT B AFARNARE sta 7] SRZABEAD A
7} @) AEHL ' AoE Vel FARE 29E Vel
At

E A, AA 2 SxolA Falo] E31E bR 927)
Al Fo) A ENROZ} AUl 0.102 mgkeo) AE&HSoH, 9

o

HH|

3 Aol A Fa = o] E5tE 9 B2 OFL ¥ ENRO7}
Fug AZEH AT (Kim et al, 2006). B Aol M F2)4k
ojolx E22FAEEAE S F CIp ¥Ho] ND~0.029
mgkg T HEHIOH, 53] WX EHE we IFvjapyt
o] A&HU.

SEete] ZE22AEEAY FBA ) e HE71FEA
= A2 ZE2AT A Z2A1E A8 0.1 mgkgolH, =
EEA, LEEAR, HESARIL EHEE At o
wEhA gyt E5EH e FAR Bole vt
Z1Ed] 48 £ vRE ol 4dE Aow fdEdn

At st kAl ghojol SAZIA SHEE &R

A= Aot A 2004F 8YRE 200548 397AR FA &}
A4 Eof 9% 10870A E S Fof 7% s A ) uist
SAUN AFFE ZUEHYS Z7E Table 1~Table 4] 1}
BRIt BE Apdika) 2 gololA] SA4ARE 7ES
A ol LU 5 Toje SAYUMN diFtodE v
A3 Aoz AAFHUY. A, e} oJFel g 84
YAake] 5] 47]FXE 0.1 mgkegE A3 TF (KFDA, 2009).

A A
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