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An optimization study on determination of fluoroquinolones residues in

chicken muscle by high performance liquid chromatography

LI Weicheng, JI Changyun, ZHANG Jingjie, CHENG Hankui, DENG Chao,
ZHONG Jialian, DENG Xianbai, SHEN Xiangguang
(College of Veterinary Medicine, South China Agricultural University, Guangzhou 510642, China)

Abstract ; [ Objective] A method for rapid determination of five fluoroquinolones ( norfloxacin, ciprofloxa-
cin, danofloxacin, enrofloxacin, sarafloxacin) residues in chicken muscle using high performance liquid
chromatography ( HPLC) was established. [ Method] The extracting solution of the chicken samples in-
cluded a mixture of acetonitrile and trichloroacetic acid ( the mass fraction of 2% ). HPLC mobile phase
consisted of acetonitrile and phosphate buffer (0. 02 mol « L™") with triethy lamine. Fluorometric excita-
tion wavelength was 280 nm, and emission wavelength was 450 nm. [ Result and conclusion] The recov-
eries of 5 fluoroquinolones were 84. 71% —99. 66% at three spiked level (low, medium, high) , and the
relative standard deviations (RSD) were 0. 20% —4.34% . The limit of quantiation (LOQ) of norfloxa-
cin, ciprofloxacin and enrofloxacin was 10 wg + kg~™'. The LOQ of danofloxacin was 2 pg + kg~', and
the sarafloxacin was 20 pg * kg ~'. The method is simple, practical, and sensitive. It can meet the needs

of determination of fluoroquinolones in chicken muscle.

W #s H H7:2013-02-21 % B R AT ] :2014-07-17

o5 B AR L - http : // www. enki. net/kems/detail/44. 1110. S. 20140717. 0910. 030. html

YEERT: W (1987—), B, M L5 R 4, E-mail 1610659219 @ qq. com; BAZ k45 7 (1970—) , § , AL EIT,
E-mail ; shenxg@ scau. edu. cn

ELTIH 436~ $ 544 8 (2011B090400228 )
http://xuebao.scau.edu.cn



54

AR, 25 < R OB C T TR G XS PR v R T T2 25 W 5k B AT AL BT I 9 1R 15

Key words: high performance liquid chromatography; fluoroquinolones; chicken muscle; residue; opti-

mization

WU (NOR) BV B (ENR) (BRI Vb 2
(CIP) GKIRVD S (DAN) RV vb 2 (SAR) WL
) S M VR T ), R E B 8 A 7 gl B
FH. 2525 W PR R 24 S0 265 W 5% B4 0T R BB TG
B ARG B, o AT B8 O Y AR TR 25 0 6] X
Nf s B 2 E R M X E T
SRV VR 2 25 W 10 B e e B R LG B R
it P R V2R 2 R B B T TR TR s i
gk (ELISA) M B 4045 X4 o kv ) L i i
SrpriEt R AR (3 (HPLC) ™' | R A
3% — FRI% I A ¥k (HPLC-MS) ' 25 H i, 778
P RS I o R P 7 v R B R
SV RS 25 5% B RGN — R A (i) (4
AP 1025 5445 14-2008) 11 AR DAL AR HE K
SR, A0 TR BRI A By B AL T R A AR 22
U6 U0 UIE , T RO A A R S, KA
T b B () TR RE R, B I R AR AR, Oy
VA ) R R A [ i R B4 T G L I B4 T 2 % A
60 43 4 K

1 RS

25 mFnik 7
R U B BRI VD R 0 B 3 SR T
R R TRVD B BR S VD RLvD B R 340
B2 S WA T A B R AU B IR = LR VA
AALENTER (ot MR T, 2 (B 4l
Fisher /2 ]) .
1.2 {UEEFMig&E

Agilent 25 25080AH 4354 (35 [F Agilent 23] ) Fii
PEACREIZS , B ) Bl A 3 (B[] IKA A H])
i B 2R B 0L ( 32 Thermo AF]).
1.3 KiKERH

ST RFRBUELIAD B AN T B SR B0 R
10 mg, & F[i]—4~ 10 mL 253+, A 0.05 mol - L~
) S A A B TR i A R 2 5 A5 o VA R
N1 mg - mL™ IR A SRR TR HEFRRREGA R 2
Xt HE i 10 mg,0. 05 mol - L™" (i S AL AT A 2
22 10 mL, (L REWRE A | mg - mL™" . fERIFRE
VALY B X B 10 mg,0. 05 mol - L™ i & A AL
WA EZRZE 10 mL, LR EWE N 1 mg - mL™".

1.1

B2 ~8 COHh A& ML AR T .

BB IR RO TD B RN VD BRI D B TR A
i 100 L, IR IRID AR AR 20 WL, P v Bk
F 200 pL, BT[] —> 100 mL & B, AT 3
HMERZZIRE, B8 W B RN R R b
BRI 1 ng - mL™" GRG0 2 R
0.2 pg - mL™" PRIV T EHRE R 2 pg - mL7 Y
RE PRI

SRR R 2 ¢ =R T AR, K=
100 mL, FlFHH) =" LRRE WS SRR 31 1
LB 45, 8 ) A5 BIHR BOR.

WEIR/ = WV W BUBR IR 3. 4 mL, KT B2
1 000 mL, it % 0. 02 mol - L™ (UBERR AT , Fl = 2 Ik

JE pH 2 2. 4. i FHBCH] (&7 HEDTTE) -
1.4 WEFE
141 XA & B & XSRS &
BRI IANZ AT B AU}, K 25 XS P o 4R
153028 PR, 7825 F OBk A s s o R B i bR v
SRR s s skt
1.4.2 REE A4 I g Uk, &8T5 %M,
JERBOR 4 mL, B A0 1 min, 5L A 15 mL
BN BT, P27% 30 min, 16 000 r/min, &0 8
min, BT 0. 2 wm SR, A TR, F7 -
1.4.3 &#4&4 (Mi%H:: Agilent TC-C,; 250 mm x
4.6 mm(i.d) R4S wm. JFEshAH:V(0.02 mol - L~
BERR/ = R W) V(ZHE) =80+ 20. Jiiik: 1
mL - min "' RGP K & P 280 nm ;& B K
450 nm. JERE R 20 pl.
1.5 ZEEES5KRHR

25 FVRE o I TR 5 s 7 VT T 8 ) 3 S 0D
B AN R BEDE AR R DR B R
PRV o 250 R €5 T ASCRS T I, A e T R Oy 2 A
B, 250 o Wk B Dl R AR B, BRAT G 1D A 43 A A
25 EVRE il RS AN ) 5T A R B R A b VA R, 4%
“LAT WA T AR B, A DU S UE MR b S/N =3 X}
INF PR ot v B2 oA 5 vk th BR (LOD) {5 M kb S/N =
10 X6 1z FAE i B2 o 5 i 8 T R (LOQ)
1.6 EWEMBFEZE

[i1) 25 FELRFIAE i o 23 S S i 3 Ak B K B TR
AVRER H2 1. 47 T I T A, R E R

http://xuebao.scau.edu.cn



16 1

[ S A NI S

LHRRE

5 U LR 3 MU TR IR RIS 5 R4
2 ZRERMH

2.1 BiESH

TR E W 2 1F T, DUAS 35 970 A2 1) O B I
[E]24 6. 67 min, ¥R VP Ay 7. 19 min, KR K
8. 18 min, Binv B K 9.07 min, ¥PHiyb B H 12.93
min, WEIEREE , 7 58 42, 25 AL ZUE i e BRI B
IR )P0 B (18 1)
2.2 FiEHOH H BR R AR ofE 2k

23 NG PR i v S N AS ) J5 5k B8 ) A A
W R B RN TD RN R AT B R Bk B E R

H10 pg - kg, AHY AWK B ERR R 2
pg - kg™ VPRLUD A 5R BE G BB R 20 pg - kg
R E AN R AR S R LR 10 ~
100 pg - kg™ KPR N 2 ~20 pg - kg™ VHRLYD
FR20 ~200 pg - kgL X R RS [F GRS bR
WERE FRGHEA T 35 04T, TAE 2R R PEYE L . 81
i A RE LA 1. AT UL, A Oy i RS i (e Mk
T T, A — 2 I S A
2.3 FEMNBEWEREEEE

XTRE R i 0 A T 4 AR EE s s, A5
ISR Ny 84. T1% ~99. 66% LN AESE R K 0.20% ~
4.42% a2 R RECH 0.33% ~2.68% ($£2).

3
4

o

3

J\

mV
O = N WA L N O = NN W A U O~ NWRKRWLBL

8 10 12 14

Lyg/min

1BV R0 1 pg - mL™") 52 BRIV (0.1 pg » mL™") 53 3R (0. 02 pg - mL™") 34 BBV (0.1 pg - mL™") 55 . ¥ Hivb £ (0.2

peg - mL7h).
B BRMEE ) 2 EUULARINZE A (b) 2 UL R o) B
Fig. 1 The chromatography of standard solution of five fluoroquinolones(a) ,spiked sample(b) ,blank muscle tissue(c)
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Tab.1 The linear ranges, regression equations and correlation coefficients
R K LR PETE KR, R o
y CIEpE g L MR
)| (ng-kg™) (pg-kg™) (pg-kgh)
W E 10 ~ 100 Y=0.395X -0.089 5 10 1
BN R 10 ~ 100 Y =0.335X -0.028 5 10 1
REIE 2~20 Y=0.711X -0.011 1 2 1
R R 10 ~ 100 Y =0.654X +0.361 5 10 1
U IRU 20 ~200 Y=0.459X -0.018 10 20 1
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Tab.2 Recoveries and relative standard deviations
WY L A
BCE(n =5)/% CV/% ENjES

2t (pg - ke™) 1 2 3 1 2 3 (n=15)/% e
R R 10 99.00 £1.27 96.72+2.74 97.00+2.26 1.29 2.84 2.33 97.54%2.20 2.26
20 99.66 +0.37 98.59+1.06 98.59+1.06 0.37 1.08 1.08 98.93+0.95 0.96

50 98.66 +0.50 98.54+0.63 98.39x0.75 0.51 0.64 0.76 98.53+0.60 0.61

100 99.36 £0.70  99.62£0.20 99.49%0.20 0.71 0.20 0.21 99.49 +0.40 0.41

WRVE 10 96.88+2.31 97.51+1.78 96.57 +2.46 2.38 1.82 2.55 96.96+2.01 2.07
20 94.51 £4.17  96.80+1.21 96.80=1.21 4.42 1.25 1.24 96.08 +2.57 2.68

50 98.45+0.51 98.51+0.67 98.43+0.86 0.52 0.68 0.87 98.46+0.64 0.65

100 99.31 £0.31 98.80£0.23 99.25+0.24 0.31 0.24 0.23 99.13+0.33 0.33

oy R 2 99.08 £0.32 97.81+1.12 97.09+1.12 0.32 1.15 1.15 97.94%1.19 1.22
4 98.13+1.58 97.78 £0.56 97.780.56 1.61 0.57 0.57 97.890.93 0.95

10 98.51+0.71 98.47+0.86 98.27+0.65 0.72 0.88 0.66 98.42+0.70 0.71

20 97.46+1.28 97.18«+1.11 95.77=+1.11 1.31 1.15 1.16 96.74+1.31 1.35

Rk &2 10 96.35+1.82  94.67+0.95 94.55+1.15 1.89 1.00 1.22 95.15+1.47 1.55
20 96.07 £1.84  96.74+0.53  96.410.53 1.92 0.55 0.55 96.41+1.06 1.10

50 98.47 +0.62  98.38+0.85 98.24+0.89 0.63 0.86 0.90 98.37+0.74 0.75

100 97.01 £1.18 97.01 =1.18 96.42+1.93 1.22 1.22 2.00 96.79+1.35 1.40

iR 20 85.78 +2.40 86.67+1.76 86.41 £4.34 2.80 2.03 5.02 85.97+1.85 2.16
40 84.71 £3.01 86.91+0.87 86.36+0.87 3.56 1.00 1.00 86.01+1.93 2.24

100 97.95+0.95 98.85+0.72 98.30%0.76 0.97 0.73 0.77 98.37+0.85 0.86

200 91.70+1.89 92.88+1.80 93.01+1.31 2.06 1.93 1.41 92.56+1.63 1.75
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