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Multi-residue determination of 11 quinolones in chicken muscle
by high performance liquid chromatography
with fluorescence detection

LIN Baoyin "

Guangzhou Agricultural Standard and Supervisory Center Guangzhou 510305 China

Abstract A high performance liquid chromatographic HPLC method with fluorescence
detection was developed for the simultaneous determination of 11 quinolones QNs norfloxa-
cin ofloxacin ciprofloxacin pefloxacin lomefloxacin danofloxacin enrofloxacin sarafloxa-
cin difloxacin oxolinic acid and flumequine residues in chicken muscle. The chicken muscle
samples were extracted by 10% trichloroacetic acid/acetonitrile 7:3 v/v twice diluted and
cleaned up by a reversed-phase solid-phase extraction SPE cartridge. The QNs were separated
on a reversed-phase C,, column Hypersil BDS-C,, with mobile phase gradient elution aceto-
nitrile and water as mobile phases and detected by a fluorescence detector with a wavelength
program. The linear ranges of quinolone calibrations were 5 — 1200 pg/L in chicken muscle
with the correlation coefficients more than 0.998. The recoveries for chicken muscle fortified
with 11 QNs at three levels were 56% —119% with acceptable intra-batch relative standard devi-
ations RSD  0.4% -16.1% and inter-batch RSD 1.4% -23.0% . The limits of detection
LOD and limits of quantification LOQ were 1 -23 pg/kg and 4 —40 ng/kg for the 11 QNs

respectively. The sensitivity meets the quantification requirements for the residue analysis.
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FLU norfloxacin NOR
difloxacin DIF danofloxacin DA-
NO sarafloxacin SARA
enrofloxacin ENRO ciprofloxacin
CIPRO ofloxacin OFL
lomefloxacin LOME pefloxacin
PEF 11 QNs
QNs
QNs
2002 235 QNs
MRLs
QNs
i
QNs
HPLC *°" - LC-
MS M HPLC
11
QNs LC-MS QNs
LC-MS
11 QNs HPLC
1
1.1
Waters 2695-2475
Waters
Waters SPE
Strata-X 60 mg/3 mL Phenomenex
AM-2 ACE
5415D EPPENDORF
N-EVAPTM11 Organomation Asscociate
HS250 Basic IKA
Sigma
Fisher

1.2
Hypersil BDS-C,; 250 mm x 4.6
mm 5 pm A
B 0.05 mol/L -0. 1 mol/L
pH4.3 ~4.5 A
30 min 8% 55% 9
2.0 mL/min 30 min
50 C
0 ~23.6 min
Ao 278 nm Ao 465 nm
23.6 ~30.0 min A, 312 nm A,, 366 nm

1.3

5 min
20 pL

1.0+0.05 g 15 mL
5 mL 10% - 7:
3 30 min 5500
r/min 5 min 50 mL
5 mL
20 mL PBS
pH 7.4
SPE Starta-X Phenome-

nex 3 mL 3 mL 0. 05 mol/L PBS

pH 7.4 1
~2 /s 3 mL 10%
3 mL 1~2 /s
60 ~70 T
0.5 mL - 9:
91 10 000 r/min
6 min 450 pL 2 mL
HPLC
2
2.1
3
Waters 2695-
2475 11
1 1~5 7 ~11
6
9
C18
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Fig. 2 Chromatograms of typical samples
a. blank muscle b. the muscle spiked with the standard
mixture as ¢ c. standard mixture of 11 QNs at 75 pg/L for
2.2 DIF 125 ug/L for FLU 50 pg/L for NOR OFL PEF LOME
! DANO and OXA 25 pg/L for ENRO and CIPRO 10 wng/L for
SARA.
9
23.6 min
278 nm 10%
465 nm 23. PBS pH
min 7.4 3
312 nm 366 nm 2.4
QNs
LOD 3 LOQ 10
2.3 Q +
Posyniak  * 3D @ 20
10% TCA - 7:3 SD LOD Q +10SD
Strarta-X LOQ

QNs
r >0.999
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1 11 QNs
Table 1 Calibration curves LODs and LOQs of the 11 QNs in chicken muscle

QN MRL in China/ Linear range/ Calibration curve! 2 LOD? / LOQ’ /

ng/kg pg/L ng/kg ng/kg
NOR 4 25 - 800 A=163.9C-565.6 0.9998 7 24
OFL - 25 - 800 A=85.5C-258.1 0.9996 12 40
CIPRO - 12.5 - 400 A=138.9C-1162.5 0.9963 6 20
PEF - 25 - 800 A =285.7C-442.9 0.9998 5 18
LOME - 25 - 800 A=117.6C -452.9 0.9996 10 34
DANO 200 25 - 800 A =1250.0C -6262.5 0.9997 1 4
ENRO 100° 12.5 -400 A =250.0C -352.5 0.9996 23° 377
SARA 10 5-160 A=117.6C +131.8 0.9997 7 23
DIF 300 37.5 - 1200 A=192.3C-1707.7 0.9996 3 10
OXA 100 18.75 - 600 A=156.3C-571.9 0.9997 8 27
FLU 500 31.25 -1000 A =156.3C-2870.3 0.9993 3 9

1 A peak area C mass concentration pg/L. 2 LOD limit of detection S/N =3. 3 LOQ limit of quantification S/N =10.
4 without MRL. 5 The MRL value was the sum of enrofloxacin and ciprofloxacin. 6 The LOD value was calculated as @ +3SD @
was the actual detectable concentration of the interfering components to ENRO for the 20 blank samples SD the standard deviation .
7 The LOQ value was calculated as @ + 10SD @ and SD the same as in 6 .

2.5 80% 7 QNs  66% ~ 82%
3 RSD 0.4% ~16. 1%
5 4 RSD 1.4% ~23.0%
2
2 4 3 11 QNs
Table 2 Recoveries and precisions of QNs spiked in chicken muscles at three levels for four batches
QN Spiked level/ Recovery + SD RSD /% n =5 Recovery/% RSD/%
ng/kg batch 1 batch 2 batch 3 batch 4 n =20 n =20
NOR 50 73 +£2.0 4.8 72 +£2.9 9.1 56 +£2.3 9.3 66+2.9 9.8 67 11.6
100 73+1.8 4.9 73 £2.0 6.0 67 £2.5 8.5 71 +2.4 7.6 71 4.1
200 77 +2.6 6.7 70+1.1 3.6 68 £3.4 11.1 73+2.0 6.0 72 5.2
OFL 50 94 +£3.1 5.7 79 +1.2 3.5 80+1.9 4.8 79 +4.7 11.9 83 8.8
100 119+8.9 14.9 86+1.4 3.6 79+2.9 8.2 92x3.1 6.8 94 18.4
200 111 £3.3 6.0 84 +£0.7 2.0 85+4.3 11.3 92+3.5 8.5 93 13.3
CIPRO 25 82+4.3 9.1 100+1.3 2.6 61 £2.2 7.4 70 +1.6 5.2 78 21.6
50 82+6.6 16.1 88+1.0 2.4 68 £2.3 7.5 70 £2.7 8.5 77 12.3
100 83 +1.1 2.6 81 +1.8 4.9 76+2.1 6.1 76 £1.5 4.4 79 4.3
PEF 50 75 +1.7 3.9 68 £0.6 2.0 57+1.6 6.3 62+1.8 6.6 66 11.6
100 81+1.3 3.2 81+0.9 2.4 67 +2.6 8.6 71+1.9 6.1 75 9.6
200 86 £1.2 2.7 80 +0.5 1.3 75+£3.0 8.8 78 £2.0 5.6 80 5.7
LOME 50 72 +0.7 1.7 76 £1.2 3.6 66+2.7 9.0 63+1.1 3.9 69 8.5
100 79+1.3 3.4 77+0.5 1.6 73+2.7 8.4 71x1.5 4.7 75 4.8
200 83+0.5 1.3 70 £0.9 3.0 78 £2.0 5.8 76 £1.7 5.1 77 7.2
DANO 50 73+1.7 3.9 68 +0.2 0.8 59+1.8 7.0 62+0.7 2.6 66 9.3
100 82+1.2 2.8 82+0.8 2.2 73+2.4 7.3 75+1.4 4.2 78 6.0
200 87 £0.6 1.4 81 +£0.2 0.6 80x1.7 4.6 80x1.7 4.7 82 4.0
ENRO 25 78 +1.4 3.1 80 1.3 3.5 97 £3.7 8.5 104 +1.5 3.2 90 14.6
50 81 +£2.0 5.0 84 +£1.2 3.2 90 £2.6 6.5 96 +1.5 3.5 88 7.4
100 87 +£0.8 1.8 83 +0.2 0.4 91 1.2 3.1 890 +£2.0 5.1 88 4.2
SARA 10 110 +£5.5 8.6 82+1.7 4.6 65+2.7 9.3 76 +3.0 8.8 83 23.0
20 89 +£2.2 5.0 90+3.0 6.8 72 £2.3 7.1 77 +£2.5 7.3 82 11.0
40 96 +0.4 0.7 90 +1.7 4.1 78 +0.4 1.1 75 +2.0 6.1 85 11.6
DIF 75 101 +6.0 10.3 83 +0.9 2.6 66+2.6 8.9 73+0.9 2.8 81 19.0
150 89+1.3 2.9 84 +1.3 3.5 74 £2.0 6.1 78 1.2 3.3 81 8.0
300 89 +£2.1 4.8 79 +£0.7 1.8 80+1.0 2.8 79 +1.8 5.0 82 6.0
OXA 50 76 £2.1 4.8 80+0.9 2.4 64+2.8 9.6 67+2.6 8.6 72 10.4
100 77 +1.6 4.1 77 +1.0 3.0 69+1.0 2.9 65+2.7 9.3 72 8.2
200 79 +0.8 2.0 73x0.9 2.7 70 £4.4 14.0 69 +3.1 10.2 73 6.3
FLU 125 66+2.3 6.0 78x3.0 8.6 67 £2.5 8.3 70+1.0 3.3 70 8.1
250 68+1.9 5.7 75+1.6 4.7 71 2.1 6.7 70+1.2 3.8 71 3.8
500 75 1.1 2.8 73 +£0.9 2.9 75 +0.9 2.7 74 +£2.2 6.7 74 1.4
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