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Abstract; An ultra — high performance liquid chromatography method for testing ciprofloxacin, danofloxacin,
enrofloxacin and sarafloxacin residues in eggs was established. After the sample was extracted with phosphate
buffer, it was degreased with n — hexane, and purified with C18 solid phase extraction column, separated by
reversed — phase HPLC, and measured by fluorescence detector. The detection limit of this method is 5 pg/kg for

ciprofloxacin, enrofloxacin and sarafloxacin, and 1 pg/kg for danofloxacin. Ciprofloxacin, enrofloxacin and
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sarafloxacin were linearly correlated in the range of 2 ~200 ng/ml., and danofloxacin were linearly correlated in

the range of 0. 4 ~ 40 ng/mL, the correlation coefficient r was greater than 0. 9999. Adding 5 ~50 png/kg of

ciprofloxacin, enrofloxacin and sarafloxacin, 1 ~ 10 pg/kg of danofloxacin to blank eggs sample, the average

recovery rate of the four fluoroquinolones is 82.2% ~101.3% , the intra — assay coefficient of variation is between

0.8% and 5.9% (n=6), and the inter — assay coefficient of variation is between 1.0% and 6.6% (n =4).

The results indicated that the method is sensitive, accurate and specific, and is suitable for the testing of

fluoroquinolones residues in eggs.
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OHL, Sigma AT 3 —30 K; C18 [ A& HAE:, 55 [
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Mg, = W IR — S 8P IEC B o 4 S5
TKATEAUK  FRIA NV B R IR B R
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1.3 KA WEE 5.0 mol/L FEAMIE M, H
AN 20 g SR AW 28 mL, KR BE 2 100
mL;0. 03 mol/L & E LA, L 5. 0 mol/L & &
FLEATS L 0.6 mL, MUK BE 2 100 mL; BERREh 2% vh
W, WO — S 6.8 g, /KAl fif IR 40 R 2 500
mL(pH=4.4) H 5.0 mol/L & & kA7 WY
pH {2 7. 0;0. 05 mol/L WM&/ = Z I v Wi, B
85% W2 3. 4 mL, HI7K #i B 2 1000 mL ( pH =
1.7) =875 pH{EZ 2.4)

1.4 R¥F&E

1.4.1 &# 544 A5 XBridge™ Cjs (5 pm,
4.6 x 150 mm) ; H:9 :30 °C ;3 3h4H 0. 05 mol/L
Mww/ = &M - &8 (87 + 13); i .
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ER VIR, HRE 50 mL B0, IMAEC K
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Tab 1 Standard curves of 4 fluoroquinolones

1A ¥ Compound [T 75 2 Curve K R KL Correlation
RV A Ciprofloxacin Y =8598X —3207 0.99999
KD A Dafloxacin Y =91579X -3569 0.99999
TP & Enrofloxacin Y = 16268X —2799 0.99997
VLY Sarafloxacin Y =6663X —7616 0.99998
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Tab 2 Recoveries of fluoroquinolone Remained in Eggs and the Intra — batch and Inter — batch RSDs

Bk g W W A At A AR X s o O 2 PR [0 A X A 1 i 255
ey j e JJ/’\E}\ﬁ. S 2% P ﬂ:/TfF?».vié. HHEE]A T@Tfﬁﬁ .
) Add concentration Number of Intra — assay coefficient Inter — assay coefficient of
Compound 0 L Average recovery L. e
/(pg - kg™) determinations of variation/% (n =6) variation/% (n =4)
1 99.4 2.1
2 96.7 4.2
5 4.8
3 100.2 1.9
4 90.0 5.9
1 97.4 2.1
2 97.4 3.5
10 4.4
3 101.3 2.4
KR A 4 91.0 5.0
Ciprofloxacin 1 98.9 0.9
2 97.6 1.8
20 1.7
3 97.6 4.0
4 94.9 2.5
1 94.0 1.5
2 94.8 3.2
50 3.8
3 98.1 1.6
4 89.4 2.5
1 88.3 3.2
2 86.1 3.5
1 3.4
3 92.1 3.0
4 85.5 4.9
1 91.1 1.7
2 91.4 2.6
2 2.7
3 93.4 2.7
KSR 4 87.5 2.2
Dafloxacin 1 91.6 1.8
2 88.2 5.9
4 6.6
3 96.4 2.6
4 82.2 3.2
1 88.9 0.8
2 85.5 3.9
10 3.1
3 91.1 1.9
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Bk 52 R H t A AR X A 7 ) AF X 1
oy ; L 5 AL T /% HEPI AR XA Eﬁé% IR EbOR Eﬁ%
c d Add concentration Number of A Intra — assay coefficient Inter — assay coefficient of
ormpouny /(g - kg™h) determinations verage recovery of variation/% (n =6) variation/% (n =4)
1 92.0 2.3
2 90.1 5.5
5 4.5
3 94.4 4.5
4 84.9 4.6
1 92.8 2.6
2 93.3 3.5
10 1.0
3 94.3 3.5
Eigvh R 4 92.0 1.9
Enrofloxacin 1 91.6 1.2
2 91.6 1.6
20 1.7
3 9.5 2.3
4 90.9 4.1
1 88.4 1.1
2 88.4 2.8
50 3.8
3 93.9 2.8
4 86.0 3.5
1 94.0 3.9
2 92.3 5.7
5 5.0
3 95.2 3.6
4 85.1 4.8
1 96.0 2.7
2 95.8 1.8
10 3.5
3 95.5 3.7
Vb R 4 89.1 4.6
Sarafloxacin 1 96.9 1.4
2 96.7 1.4
20 2.0
3 97.7 1.5
4 93.4 2.4
1 94.0 2.6
2 92.8 2.1
50 2.4
3 94.0 3.8
4 89.3 3.2

2.4 AR ARJ7 kBRI R BRI 2 R v

TR VRIE S we/ke, KEYE 1 we/keg,

3 it 54iR

3.1 REAMoE BT, GE T RE IS 2
VISR O A ORGSR G 7 EDTA -
Mecllvaine 2 i) W FR L 2% v ' 7 45, R

G SR AL N 4 B 75 B8 e 4 20 3R 38R
B, 1M EDTA — Mcllvaine 28 MR O BCHl L o &2
A ARSI M SRR 7 BB U U, SR B R R
IR (pH 7. 0) X 2R Hh SR M T RS 2 W A T
B, ARSEIO X I (] SR BUREGHAT T %%, 45

KB A S BRI 4R35 B[R] KT 10 min , 4 Ff G600 147
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259 i ISR IE I AR Ak, PR RR R 2% vP s T
(pH 7.0) $EH 2 R ELFRHR 1 IR MIORE R 9. 8% ~
15.6% ,$2H3 Wi, MR ICH g, tbsh, T
XGFE P E A KK, L S PR R IR & — i,
FHMA R BOR AR BRI 25 R 255 R A K A 22,
JIT AR S50 2R FH P i R 28 P (pH 7. 0) 323 2
WA I B 7 e R B BOR AR

3.2 AeA&treyssE R TEE D EA REME
17 B 10T S S R SR A A3, B ) 4 LR SV
AR R B O TO I L L T LA A A AR A
N SEHFATIAR . A LB 48 T AR FR AN R CEL
M IE e RO, 45 R &3, H 10 mL 1E C Bt
JIE 1 R ENREIABIBARRCR . 75 2 A&, IMAE
OB 250 5 1E O B AR BUR 2 7= AR 7L AL, T L
BELLIRY AR B DA A 1 O e FLARZ R
W2 53 )2 WY, Sk A7 3 (10000 t/min ) 25 0>
10 min "] ETZ A SR, FHWRAS N B W B e
SORW T, e LA AT PR AE /N W BT 2 A H
3.3 EMFERAHFHEE ASERM3 mL Cy
BEAHFE U AL, e 1 mLL C AR A BUR: BE A 240080
IEFEIG R, S 2 mL BT AR AR R

A RERR RIURH P AEAE I 24 0T, S EDRHA 7, B 5
FHAEHUG PN, P 2 mL BAERRER 22 nh s I OF-
R PRI — B AR, AR SR AL T 5,10,
1520 mIA F LREARFRA RISCR , 45 5 & B, S mL Al
10 mL AR ESCR TG 25 53 (BT % B3
BESh R 5 mL ERESRIHRZE EHLIR IR 1k
FERAR , R A REW 752 5 >4 R AR fin 5]
15 mL DA F 5 25 AN )RR B 1 3 2 0 L 2 4 9
PG, IR BT REAR, I DL, S 20 B IO TR
10 mLiFTiEk, 25 2 mlL 7K bk AR AE BOH:
Br LT, RS BT EARAE R R
FIRERR ZAE P 13- B VA, 5] 2 mL 0. 05 mol/L
TRV =Wt (pH 2.4) — 25 (82 +18) B A 52 4
Vel ARG LA T AN [RIARFR A [ Wk RV 4 B L
BRI OR, 25 9 & B, 1 mLL 0. 05 mol/T. R %
W/ =M (pH 2.4) - LI (82 +18) PR TE 4, 45
R ZHE LA, EOR AT LASRE o DR AR A 2 5 i £
TR TE

3.4 FalkE ESEANEPEmMARNYE
W VRV R 20 pg/kg FIARID A 4 pg/kg,
R RO 15 5 5 AR T LU SRR s R L3R 3

®3 AEAFENEBERREEMLELWHRBHELR
Tab 3 Comparison of Different Methods for Testing of Fluoroquinolone Drugs Residues in Eggs

N s -4 i % KR
kAR JrHE TR o S IR
. . Average recovery Detection limit/
Method name Method brief Method brief 4
/% (n=3) (ng - kg™")
W R 63.1 10
FRFE2 g,2 mL x2 WHRER, &I BUK ey 3.5 )
LA 781 B4 -6 -2006 10 mL x 2 WK ML ANE O 4l g, T & i 57. X 2
WA R L, 2 mlL Y e '
fUEiAU = 62.2 10
WRY AR 72.5 10
A y Ve R A B i N
NY 5039 - 200 FRES g, 10 ml x2 PHRHL GIFBRIR gy 69.0 /
S W A W, 15 mLx2 RIECREMiNgE, TIEWH 8 W R 69.0 10
: L S, 2 mL HEE ST :
YUz AU =S 72.5 /
WHRY A 94.5 5
FREE2 2,10 mL x 2 AR, & 3 425K - 87 4 X
ARSI W, EARZE 25 mL, 10 mL IFCEEIAE, o 87'3 s
R 10 mL AL REGHE, 2 mL PR T :
VWhiv R 95.9 5
FREES g,10 mL x 2 RARHL, & 42 H WRY A 86.4 /
AT W, ERE 25 mL, 10 mL x2 WIEC S IR B 81.4 /
(FREEEARIE) Wilg, T W 5 mL A d 4k, 2 mL s R 82.0 /
Ve VR A 91.1 /
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SRR R AR 781 F A1 -6 - 2006
ARG 5 ¥ P 25 D3RI, Bt RAE T8 T SRS
JIGE I ESF T 2 o RN B BB W5 ZOIRTTE | B 25 T00E
S ISR BEBOR, Bl A AL BRI A, R RS
XA C - VA/m R B S S BORAAR U A1
G R R A IR R R A 22, T HL, X TR
(] (R A i, P U 458 24 o & 1) v 11, T ol g
ZURDIVE R AR, 2% 1Y 52 BORAR TR A S AR 4]
RIS 3 R A T Ao s 2 LK

K NY 5039 -2005 Bifsg A 1977 75 IR AL
Ay 2R R 2 IR IG5 0y 2 rh A B g K
O3 HE AR IBORL, 52 Wi S SO ) PR BR, AN [ R it
KA T 26 50, B OB AR FR TSR e i, %
BRAZCA - € Vi Vig/ A/ m/ Vg TR B
FEHURARFR V, BiA 20 mL, SEPR{E—fEA 24 mlL 42
A B A A B BORAAR BT 3 1 [l e R 5 R 2
AR, EAE K 3 AN [6] B R i, B A =2 1] A [ g 3
R AEDRT B HE D 25 LK

R FHAS SIE6: 5 1%, 347 [ ST 3 R X A o 22
U, 2 UG 8 25 T LA Sy 4 O 1A B Oy 25
mL, BRI SRS IBORCA B % | (H GRS 43 AR IS 1Y
PO L, AR ORI E 2 VR IR R
WA 3 IS A - €, - Vi« Vig/A/m/ Vg 31
AL B RER , MTSCRARE AR DR 22 /1. KK
FERIGRZ 5 g I, - 349 D Se 58 FAH X A v O 22 1L
Wydgcif i, A T3 A o PR B, LR D A %
T B AR R 4, — R AT 2 B, 4
INT SERS AR R Rk

A5 A BT AL B vk TR T A
T — DI (] ARG 00 XK 2 v 4 o g e s 2K 245 )
(71 T RV L v, R U, R G
AT H R RE SRS I T R | 58 43 A X 2R b s
MRS 245 ) 5% B ARSI
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