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¥ E: B @7 QuEChERS LR ZRNE &7 5 b 5 RhasME A MR 250k B8 . Fik  RATRRALI 2 s
WHRIORE . 2B . SRS SEE NI . AR . BRI JERTE 2L S T 2 AR B, OB R O
FE B0 N ) B 58 O 0 5 BRI, SR PR R 5 TR A 0 25 B ek A X SR BB R A T 2 YRR IBE,  FH R OB (033 - P AR
WRDOER MBS LRI . R RF BB L IETERE A 5~500 pg/L, VHHIvbEpLvEE b
2.5~100.0 pg/L, RV RMLMEER N 10~2000 pg/L, FH MERLLMETEFI N 10~3000 pg/L; KPRy 2~
10 png/kg, &P 5~25 ng/kg. & &7 M AT T A5 25 W 1925 EVRE R IAR [T 4 76.09%~93.20%, RSDs 2
2.98%~6.29%. £5i® ZPRE. T, R SAWERE. 4. F L SRS . BUGER) . BRI
RYbRb R B A AR R . SRV R T 2 Y5k .
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Determination of 5 fluoroquinolones residues in different livestock and
poultry products by QuEChERS-high performance liquid
chromatography

LIANG Hai-Bin"

(Sanmenxia Food and Drug Inspection and Testing Center, Sanmenxia 472000, China)

ABSTRACT: Objective To establish a method for the determination of 5 fluoroquinolones residues in various
livestock and poultry products by QUEChERS method. Methods Fluoroquinolones were extracted from the muscle,
sebum, fat, liver and kidney tissues of pigs, cattle, sheep, chickens and ducks by acidified acetonitrile solution.
Homogenization and extraction were performed simultaneously in a centrifuge tube with a micro high speed
dispersing machine. The extract was eluted twice with an enhanced lipid removal filter column and detected by high
performance liquid chromatogram-variable wavelength fluorescence detector. Results The linear ranges of
dafloxacin and enfloxacin were 5-500 pg/L, the linear range of sarfloxacin was 2.5-100.0 pg/L, the linear range of
difloxacin was 10-2000 pg/L, and the linear range of flumequine was 10-3000 pg/L. The limits of detection were
2-10 pg/kg, and the limits of quantitation were 5-25 pg/kg. The standard recoveries of blank samples and RSDs were
76.09%-93.20% and 2.98%—6.29%, respectively. Conclusion This method is rapid, accurate and sensitive, which is
suitable for the determination of sarfloxacin, enfloxacin, daffloxacin, difloxacin and flumequine drug residues in

muscle, fat (sebum), kidney and liver of pig, ox, sheep, chicken and duck.
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FET AR TE S BUA Z5R B R E R AL R

KA AT B A s 0 8, B GEHE T 748 L
BT, R R B e s T A % B ARG B AR X A
ARG Z L R LRI . b AR G TR IR,
HERR . 2o PRBURISHE B2 R R ), TR
A 1 R 42 BUL (solvent extraction, SE) . il i 75 71 A€ Bk
(accelerated solvent extraction, ASE) . [EAH#EHE: (solid phase
extraction, SPE). [FAHf#ZEHL{% (solid phase microextraction,
SPME) I3 51 43 HI [ A %< Bt (matrix solid-phase dispersion,
MSPD)&E, B | i AIREE A RURI L 2219 )77 (QUEChERS)
HAEBNE . SrEES. MRS, AET MR LR
OO, Al 1025 54 45-14-2008 " HREGE R Z . HE
Bir 82, GB/T 21312-2007 { ShPpiErE i 14 Fivds
TR 2 5 BRI i RO (- S TR R ) U ARSI
A JRHAR . AR S SR s TR AR P 114 VRO €633 - HR
i ¥ (liquid chromatography-tandem mass spectrometry,
LC-MS-MS)#f5% . AT 6 Fivds it Mgk & = sl e i
#£(high performance liquid chromatography, HPLC)Y#57 . i
TR 4 oy JE MR R o 2 5 rh v T SR B, B A
P2 At OSSR AN TR, A I RCR AR BRAR R T R
ARITEK, AR EST QUEChERS AN 2R & & 7 i
HHRES RTINS 2 5% B ik, DA i i AR A

1 MR5RE

1.1 XE5RF

Agilent 1260 = R0 (35X (38 B HEAR R 2 H));
ULTRA-TURRAX T25 &# 4 LR E IKA 4H]); Allegra
64 FHE BB OHL(ZERE BECKMAN COULTER 2 #);
BYDCY-24SL ZA ML (ki T FRA FD).

Wb R TR R AE . R A FH iR
ih(AEJE =99.6%, HEEAWEN); LG, 3
2R 5L % F); Agilent Captiva EMR-Lipid i 384 (6 mL,
600 mg, £ FEZHRFHARAR),

1.2 LETE
12,1 H o H &

B 4. 00, MALA . IR . AR, i
HHALH, HIBRGSEAL, FMEEERY, HiEAE
B 2GR FE S 2 5, FEARRR DU o BBOR & 95
WS 3 28 5 B R Sy 2 R . AR s R R AGE
R TR ARE AR, EEN, #E 20 min, fif

il

SN T A SR AE AW TR A8 ARE L SRR, R s B
FETFARIRARE o g A B AT (1 R B AU AR g i s
RAZH, MAEE, RIFETFT-20°CTF,

122 RERE5AE1K

TEHPREL 2 ¢ B @ IR SR 0k, B A 50 mL RN
BT, ¥ 10 mL 0.1 mol/L EDTA-2Na IS NINA B L
B, ARES> A 2 min, & 4 °CF, L
10000 r/min fOE5 B 5 min, B WA . FERES TR
FARIIA 5 mL 2% H R- LIEE A 5 mL 2% H B
R, YRFE 3 min, JSAE 4 °C T LA 10000 r/min B.0> 5 min, &
2 K LIEW, WIERA 3 min, £

KWmRI | ¢ ZMMESWIFS T, &F
50 mL BRNMHELLEF, A 10 mL 5% H BR A0 2 H5 %,
FHG A BIHLAL FE 2 min, SR57E4 °C'F, LA 15000 r/min
F%G B0 10 min, T EIEWRAEAH . A SR E 4 m
A5 mL 2% R EY Z S % WA 5 mL 2% — H 3L IRA T,
PRFE 3 min, JG7E 4 °CF, LA 15000 r/min Ff%E 3 55 .0
10 min, A9F 2 W B3, WHERA 3 min, & H.

WERG I 5 mL $RBUS M B, B E Agilent
Captiva EMR-Lipid 6 mL 33841, 768 S/EFH T et
# 3 mL ZRE/AHFE R - TR B 2% v S W (80:20, V:V)IITA
EMR-Lipid & 3EAE P AT R VENE . BETEGUET, ik
R RHER, kg il e Rl WAk R, BRI K
VEWABAE 40 °C N AR T FREYH 1 mL /45 1R-
PR GE M I(80:20, VIVVE S, FH 0.2 pm R L
Wil iE Skl g s, B E SRR, 4 HLPC & .

123 AR &eE S

WIMRBGE VPRI E . B e e . &5
FUD LR AR U TARVE W, G TR R - £ TR B
L% 0P M (80:20, V)RR BE TR A AR vE IR TR, T B S
HIARIE R o HERAREL 2 g 25 (KK, 2 51MA 1 mL &
YIRS FRAETE, % 1.2.2 #84E)5, #t HLPC M:E .

124 &iE&H

4, 3% £ . Agilent Poroshell 120 EC-C3 4 3% 41
(4.6 mmx100 mm, 4.0 pum); FENH: ZIEFBER- R
B GE WA (80:20, V:V); Yiik: 2 mL/min; #iR: 50 °C;
PERERBL: 10 pL; 2GR 2% A4S I 4 14, 3% 1,

E 3 WP o OF a1 b e

Table 1 Detection wavelengths of fluorescence detector

fsf 7] /min WUR I /mm 5T /nm
0 278 465
9.5 312 366
15 278 366




184

B dn 2 4 R R I A 4R

12

M EFE R
&M
BV Rk Vb R 43000 5. 25, 50,
100, 200, 400, 500 pg/L, YhHivb R REHRE N 2.5,
5.0, 10.0, 20.0, 25.0, 50.0, 100.0 pg/L, — %P2 &
BN 10, 50, 250, 500, 1000, 1500, 2000 pg/L,
SH MR EE Y 10, 50, 250, 500, 750, 1500,
3000 pg/L, % 1.2.4 W& @554, M EANRIESER
WE 3 Ko LUK EEAE R AR AR, Wi B AL AR, 2 5
ST S b R TR S AR AE R £, SRASERMERNA R,
M .
132 #rdmR5xErk

BB AR 1 S, R IR 0 ik,
OO AR BRI A0 1 (5 5 S M S {5 S kT LA, DU
fE WL 301 BPRH L A e B e Skt B, DAAE M 1L 10:1
I A 7 1 e B o E PR EST,
1.3.3 EHELHEE

A3 IAE 23 1 IRRE Tl A S O R AR fE AR, T
R AENE ST XA IR EE 6 ik, THE R
M RSD. 1SR /Yo=( S B vk BE /A8 0 ¥4 B )< 100% o
1.4 HUBRALIE

Bz (AR IR E R, MR 7 SRGE, B
ShbRidE R, ETEARTTE . FFIAAE . & BiliE s

1.3
1.3.1

U TR iR e A AR Dy i 0
2 HERE5SM

21 B&itE

WA E LA 1, BB T 6000, RRle
SRS I 5 A AR Ak e 2 R A B KT 15, (Bt
KT 10, HBHEFLE 0.95~1.05 Z[a], 04 a0 AR 5 Y
HH X HE s 22 A8 KT 2.0%.
22 KoEHZKFZMSEE

5 ol G v i T 2 R R A R S R N R A et B
W, MXERKH KT 099, Vi 2L E-s
2.5~100.0 pg/L, BIEVWEMERY ENLEILE A
5~500 pg/L, —FUP R M L EVE B 10~2000 pe/L,
G FF s P 2R PR T LR 10~3000 pg/L, 280 40 )
5 iR VAT 2 0 E BB L 1/2 R B B R A (maximum
residue limit, MRL), MRL #1 2MRL, W% 2,

23 KWHRS5EER

SR FH S A BB . T A5 AR U 58 e i R g O 2 B
YRR SEAT 2 PRI, KRR T EK A P i R
A AR ICME R 5T R BRACE, R H AR 09 43 B AR A
FEHmIIFB DS THRE, BHERMERRSY
HPLC-MS-MS & TCH B 25 5, 5 WA f0 3% 2% 40 Lb AR
T 50%, 455Nk 3 s

|
%aw-A
ﬁ 0.50 |
2 4 6 8 10 12
4 83 Bt ] /min
B
%am- 12 5 45
2 4 6 8 10 12
C £ B3 B} 1] /min
% 0.60 | U i X . s
2 4 6 8 10 12

5 B Bist 18] /min

TE: A ZE S ATRE A, B Frdfidh; C 25 FOSAFANFRAE AL 1. SRS 2. IAJRVD A2, 3. RO A 4. D ivb A2 5. R AL

1
Fig.1
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Liquid chromatogram
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2 AEEHRERBOEEFEREXRY
Table 2 Regression equations and correlation coefficients of
fluoroquinolones residues

ST IR 5k R a1 )5 LEESY 4
(ALY S Y=0.2398X+1.4082 0.999
Bt R Y=1.7497X+4.9774 0.997
TR R Y=0.3844X+13.044 0.990
KA Y=0.7281X+6.62 0.999

I8 e Y=0.081X+9.5606 0.995

R3 FEIEIAZBEMEHRMNESR
Table 3 Limits of detection and limits of quantitative of
fluoroquinolone residues

TR T TS B B it R/ (pg/kg) 18 PR/ (ng/kg)
Whivb R 2 5
Ragvh 5 10 20
T A 10 20
Y R 5 15

SR s 10 25

24 EWHEMBEEE

Bk R | BRI EAE 50~500 pg/kg. i METE
25~3000 pg/kg. FIPEAE 50~2000 pg/kg. HivbE
£ 10~200 pg/kg MR INEEK T, &8 MR &
2525 ELRE I AR BLCRAE 76.09%~93.20%38 [ 4,
RSDs 7 2.98%~6.29%T0 N, U1% 4 iR

R4 AEIEEAKLENT BERMAREYEF RSD E(n=6)
Table 4 Standard recoveries and RSDs values of blank sample
with fluoroquinolones residues (N=6)

Sl i RS 2 TR/ (ng/kg)  [UEH/%  RSD/%

RSD(n=6)

10 77.63 5.74

Whivh & 50 83.21 6.07

200 87.90 5.00

50 76.09 5.13

Bk R 100 85.69 3.68

500 90.63 6.29

50 79.67 3.86

—RUE 200 88.26 6.12

2000 93.00 3.95

50 80.76 2.98

L R 200 84.75 3.50

500 91.08 3.24

25 78.04 4.73

IR 100 84.14 2.98

3000 93.20 4.00

3 & i

i Ao B S A AL P A Bk, AR I AR 0 R
TR A3 11 €0 3 L R R T R A U R, IR e A
K Bl B R PR SR A R S . RIS, X S A
P& TCEG . U BRI A A AT A . T A G
R, LR, KR, BRI % YT
HPLC 7 (413 1025 5243 45-14-2008"), 10 pg/kg @
KBRS T 30%, [EIEHGI A B 4648 T 30%; %
I B MEAR BE 5 HPLC-MS-MS ¥ — %, R Y
HPLC-MS-MS %:(GB/T 21312-2007")#1 HPLC #:(1025
SN E-14-2008" DA, FRET 50%.
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