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Abstract

This surveies were carried out to investigate the residual levels of fluoroquinolones in
chicken and quail eggs by bicassay and HPLC method. The eggs of 240 samples collected
from market and farm in Gwangju Metropolitan city were examined from May to
December in 2003.

Residual antibiotic materials were detected from 47 samples of the 240 eggs by bioassay.
Of the 240 eggs assayed. ciprofloxacin, danofloxacin, norfloxacin, ofloxacin, orbifloxacin and
perfloxacin were not detected but enrofloxacin was detected from 5 samples in 228
chicken eggs and 1 sample in 12 quail eggs using HPLC with fluorescence detector by
multi-residue method. 2 sample eggs in 6 sample which were detected by HPLC were not
positive with bioassay. The average residual concentration of enrofloxacin was 0.494 mg/kg
in 6 positive samples. The highest residual concentration of enrofloxacin was 1.83 mg/ke.
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W X8& 98 AHEEHE enrofloxacin,
norfloxacin, ofloxacin 59 ZF2=HEE
A gAsgAe #FFE AwEs A F
do AL dARE £ F enrofloxacin®
ciprofloxacin® ZH#&712S 30 ug/kel
2, 9o A sarafloxacin® 10~100 pg/kg, &
9} gl A danofloxacine 50~1200 ug/kgl
2 ARG, we FudHE 273
£71F0] vEEHS QA gyt 2 9
A AL B9 AFE Bt AgaFed IR
st ZR2ALEA FHATAL 2F A9
o] gk BI7F o]Folx neomycin 0.5mg/ke,
spectinomycin 2.0mg/kg, oxytetracycline 0.2 mg
/kg B flubendazole 0.4 mg/kgolate] A&
=) ERAHENES AAS H L3
o °1E§1EF“.

olF fIA BFEAY ArbHoERE T
RNESH Al o3 olAAd ZHARsE GC,
LC, GC/MS, LC/MS 52 Agaainlq ¢
3 AZHAL o] FAAZL o, AR FAE
A & 1 EAA microbial inhibition test,
microbial receptor test, immunological method,
swab test on premises (STOP) + thin layer
chromatography biautography (TLCB) %<
oA E8HA FEAe oJEL e dAold
A28 mdsrE Ayt Frpder £
Hojop & "R Aol ey ofgy HAF 3
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Table 1. The number of chicken and quail eggs by sampling area
Kinds of market  No. of market No. (?f cees :
Subtotal Chicken Quail
Large’ 23 127 116 1
Middle™ 17 53 52 1
Small” 34 50 50 -
Farm 10 10 10 -
Total 74 240 228 12

* ¢ Department food stores and large discount market

** . Middle discount market
*¥% 1 Super market

Y= 4ojdM

A& 5ME EFI FHE F Ade
# 10 gF FHstd FAML - oMAE SFY
(0.2M citric acid : 05M KOH : oAl E :
D.W. 175 : 175 : 35 : 300 30 mts}
TPt o] TFAE #43t ¥ 85C F
ZFRAA 1587 7HEE A FEHE AY
gdog AT AlFL£d  Ailter
paper (Advantec, 217 10 mmE A F
AlEE& B Ll HEGHAN TA
gt

al
=

R Y BY AZ: polFA AEE
Bacillus cereus, B subtilis, B megaterium<
FYsRagdo ey Fgvel Mg

FRoy, olFxd AMZE HEFTH FHEA
ZHol AANE (A F A FEFHAAHIAL A2002-22
3)ol Fatd APt B stearothermophilus
o] olXHE MerckAl (1.11499) oA A=
A= AEFS AMSSHA T

NEE BE WX GAERH o] G AL AL
23 HIWA = A|FF<2A Antibiotic medium
agar® AHE3IQ T (Table 2). & 419 A4
Eet2Fd 100w SR 44 fdd &
S Yo B WMixE zdF7) HFE o2
50C &24zo] ¥AFE ANFFd 1t 718
W, B megaterium 33u) ATt trimethoprim
£ (15ug/ml) 1mE 7F8led HEHHA
o §my EFdte FIA F FHwA=
Table 29} 7+ Ao 2 Agstdot
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Table 2. The experimental conditions of easy test

Strain Temperature Medium Medium Company
B cereus 30T AM #8 Difco
B subtilis 30T AM #5 Merk
B megaterium 45C MH™ Difco or Merk
B stearothermophilus 55T AM #2 BBL

* . Antibiotic medium agar ,

AAMZED BE: AgE&de FAE X
aZ Fulg wixo] 2viy B& A F &
Aol ZAo| uwtgl Table 29 2 2L
e E 2 sled 16~18A17 W FH
A#E BHHAT. FHYWZEE AEYE
ulolAl tj~A (BBL, 6 un, 10 ug) S AHE
sto] A Fe] Aol 7t 20 mold He
BRL ALPY FANEEE FAL - o
AE gFdo FAH YE2AE AHESIAT.
Al s ,«%:% Abgsle] Al el w&oA
e 4% A td23 10 mE XT3
AA N7 12 mm o]AH 3451]-0] s =
a1 ol AF HFNEE FH2E srm
st AFAFEH oz & - Z%*:% 2 AL 3}
At

r°"

FREIHsEA AN

il

b

EBNY M x A2 " FFF norfloxacin
(N-9890), ofloxacin (0-8757)% Al71n} A
E& AMEEIYeH, ciprofloxacin, danofloxacin,
enrofloxacin, orbifloxacin, perfloxacinZ =
Byt Adgdo g re FTilg AMRSY
ot Zt7he] EFE 10mgS 100m S2EE
230 FHE L Wee Zo ZTEIA
o] &9 10w AF3 FHsto 100m &3k
Egxze &7 3A EFF[04%
triethylamine (Merk), 0.4% phosphoric acid
(Yakuri) EF]Z FAAZA A& v
2 Egtsled ZELYCE A EEAT (10
pug/ml),

** : Mueller-Hinton agar

AES TAE : FAEF ZolAAS F
Adg 2407 AR FEAY 1gE 50m 94
Aol W7 10% oxalic acid (Sigma 0-0376)
Img 7i8te 287 338 + 25344
7oA 1087 A2l F 283 AFFs &
Attt FANYo| acetonitrile / ethyl acetate
(271, v/v) EgAE 5mg 7tete] #A3
st 4,000 rpmlE 1087 AR 3
Azdg 15m FEld FHer 2 AL
o &9 5 mE w3 AEHFT F o d }
o AFdq& 15m e FaAd F
ks )B]'%"Qq% 5 7\3}—"]?\13}’(50 55C).

1meg 7h3 | 2 TA H 710 A 10
B2 Xg §F &A3] §3A7 ¥ eppendrof
tubeol] &7A 4ToA 15000 rpme 2 10%7H
LAEYEE A=A E 045 m UEZE AF
e APEAoT ALLEHATE of AFEAY

2 50 w# 33 ¥E FYs At
EMEXH: HPLC 7171+ Agilent Ab9

HP1100 seriesE AMg3tden, £42¥ &
Waters XTerra Cis (4.6%250 mm, 5 m)S A}
£35ey ¥FAE/Y A A7 9%
278 mn, A A 455 mE EH2EE 35T
oy #<4 1.0m/minZ A3t °lF4
ZF 4 (04% triethylamine, 0.4%
phosphoric acid E#)$ acetonitrile/
methanol (14/10, v/v)& ©|&3% < Table 3
# ol A3t

o .
= 3%
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Table 3. Mobile phase conditions

Time D.W. I(AXOZ I)\I/(I\l/lf/?g Flow rate
(min) (%) ' {(mé/min)
v/v)
0 89 11 1.0
25 89 11 1.0
29 86 14 1.0
30 85 15 1.0

SYE2E ZHO|HA EIt

ZrolAAM A 28 2407 F 47 (19.6%)
Aol Y22 °“*°i #RHAG. 42

282 994 20d F 167e] FA
(80.0%) 22 7174 =%kow THo 1122
SR AFI b %ok (Table 4). A

2287 F 4470 ¥4 (193%)22 #AH
om, wEAd 124 F 3(250%)d°l ¥
oz #AHAG AR Flel A&
of g FAER oA 2R AgE W
- oo g Aol

Table 4. Antibiotics detection rate of positive in the eggs by bioassay

o L Month
Antibiotics Total
May Jun Jul Aug Sep Oct  Nov Dec
No. of sample 30 30 26 30 20 40 32 32 240
No. of positive 2 4 1 6 16 8 4 6 47
Detection rate(%) 6.7 13.3 3.8 200 800 200 125 188 196
EFQRI=EA A 1t Hol Zo|ZAAIEE ALaF EFLEHAE
EAGS AN He HEEHQA ALE
ZF2ZHEEA 7F4 Wil HPLC ¥ g
FAENE ol &t FEAl AZ EH7 e o] 2AFes EFLEATEA T
Az 24074 ZF 6(25%)7A A enrofloxacin AqAA 72 HPLCE ZA)9 2430 L 9

°l ZJEEI%IC’D# Unz 659 EFLEF

E2AEE A& HA ¥4tt (Table 5). ¥
*”Zzlghf,_ 54l 24, 69 14, 8€f
17, 12€9) 270 Zt% AEAUL. FF T
W #eds dE gadedA 7 A&
F 23z 12778 F 47hAe] 5A A
247, WFE L 110 AEHULH, FF
gold 1A A™ 10 HEHUT A
29 A 54 F 4B FEHE AES A4
AolAth FHEA Zro]AAHONA] Al
4770 F EFEA=SEAL ALAANA
dHoRE HER AL 4722 A 24
ZholZAte A} F Aol Th ZholHATE =
YA SFAAAME 27l dAISA H}
B ARTEGE FBHl gl AR

O

o ox rlo

Fig 13 2°] ofloxacinel A Y Ao e
oo 1 tge norfloxacin, perfloxacin,
ciprofloxacin, danofloxacin, enrofloxacin,
orbifloxacin®] #MHAE AEHUY. HAEH 6
9] enrofloxacin® #Ha JHFEES 0.494 mg/
kgel itk Al &9 enrofloxacin HE AT 228
A F 50 (22%) 0%, U JRTET 0226
me/kgF L. 0.008~0.864 mg/kg oA &<l
2t (Table 5). W F2 49 enrofloxacin®]
AEAFE 124 F 178 (83%)°19, &F=E
X 183mg/kg Ik EREAETE %“4
gadA7E ARHA F Aol Feld AT
< Adsid 01mg/kgel FELE HIHE
F 35E HAAE AAGE AH gy dFe
2 81.2%°] Rt

- 239 -



Tufich s, oM, UsE, Z8#

Table 5. Residue level of enrofloxacin concentration and specifications of positive egg
samples in HPLC

Sample Concentration (mg/kg) Kinds of Month  Bioassa Scale of Brand
number Mean S.D. egg Y market
5-3 0.242 0.017 Chicken May - Large Yes
5-8 1.832 0.160 Quail May + Large No
6-17 0.011 0.001 Chicken Jun + Large Yes
3-14 0.005 0.002 Chicken Aug + Middle No
12-22 0.008 0.002 Chicken Dec - Large Yes
12-30 0.864 0.018 Chicken Dec + Large Yes
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Fig 1. HPLC analysis : (A) blank egg sample, (B) drug-free egg sample spiked with 100
re’kg of each fluoroquinolone, (C) standard fluoroquinolones at 0.1 ug/mé Oflo,
ofloxacin: Nor, norfloxacin: Per, perfloxacin: Cipro, ciprofloxacin: Dano,
danofloxacin: Enro, enrofloxacin: Orbi, orbifloxacin. The Y-axis represents
fluorescence intensity.
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