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Simultaneous Determination of Four Fluoroquinolone Residues
in Edible Chicken Tissues by Reversed-Phase
High Performance Liquid Chromatography
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Abstract A reversed-phase high performance liquid chromatographic method with fluores-
cence detection was developed for the simultaneous analysis of ciprofloxacin danofloxacin

enrofloxacin and sarafloxacin residues in edible chicken tissues. The analytes were extracted
from chicken muscle skin and fat liver kidney by aqueous potassium dihydrogenphosphate of
different pH values through homogenization. The supernatant of the extract was applied onto a
C,; solid phase extraction cartridge for clean-up. The separation was achieved on a C; column

and the detection was performed with a fluorescence detector excitation at 280 nm and emis-
sion at 450 nm . The four fluoroquinolones were analyzed in spiked samples of four chicken
tissues with mean recoveries in the range of 53. 9% -93.4% at spiked levels of 20 —300 pg/kg.
The relative standard deviations of inter-assay were no more than 23%. The detection limits of
quantification were 20 wg/kg for ciprofloxacin enrofloxacin and sarafloxacin and 4 pg/kg for
danofloxacin. The method is simple fast and sufficient for routine analysis.
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FQs 0.45 pm
! 0.8 mL/min 20
FQs L 280 nm
’ 450 nm
1.3
10 50 50 50 mg 0.03
mol/L 0.2
FQs g/L 1 g/L
uv FL
6~9
1~2 FQs 0.001 0.002 0.01 0.02
s 0.060 0.100 mg/L
0.005 0.010 0.050 0.100
0.300 0.500 mg/L
4 FQs
3
1
1.1 1.4
Waters-600E 474 2.0 g
717 Millennium ™ 30 mL 10. 0 mL 10 000
Waters F-4500 r/min 1 min
AM-6 5 min 10 000
AE 240 r/min 5 min
0.00001 g Delta-320 15 000 r/min 10 min
- Biofuge Stratos 10. 0 mL
Bond Elut C 100 1
mg 1 mL Varian
1.5
C 2 mL pH
99. 0% 2 mL 5.0 mL 1 mL
+ 1.0 mL
6.8 g 500
mL 5.0 mol/L pH 7.0 ’
6.8 ¢ 500 mL 2.1
1.2 4 FQs
0.05 mol/L / F-4500
85% 3.4 mL 1 000 mL
pH 2.4 Aox 281 284 280 278 nm
Wakosil C,; RS 5 pm 250 mm x Aem 451 444 448 460 nm A =
4.6 mm i. d. 10GC4-0ODS2 C, 280 nm A, =450 nm 4
SGE 0.05 FQs 4  FQs
mol/L / - 82: 18 Yorke °
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2.2 2.3
12 FQs 4 FQs
C, GC, FQs 4~5
4 FQs 1
FQs 1/5 “ 1.2
Wakosil C,; RS
1
4 FQs 1 1 4 Fgs
3 Table 1 Linear ranges regression equations and
3 correlation coefficients for the four fluoroquinolones
Linear range/ Regression Correlation
Analyte . _
mg/L equation coefficient
. Ciprofloxacin  0.005 -0.5 Y =82.8X-71.5 0.99998
Danofloxacin 0.001 -0.1 Y =830X-60.5 0.99999
Enrofloxacin 0.005-0.5 Y=178X-3710 0.99997
Sarafloxacin 0.005-0.5 Y =62.9X-2030 0.99999
4
Y peak area X mass concentration of fluoroquinolone mg/L.
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Fig.1 Chromatogram of a mixture of the 4 FQS
four fluoroquinolone standards
1. ciprofloxacin 20 pg/L 2. danofloxacin 4 pg/L
3. enrofloxacin 20 ng/L 4. sarafloxacin 20 wg/L .
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Fig.2 Chromatograms of the blank and spiked chicken tissue samples
a. muscle b. skin +fat c.liver d. kidney.

1. ciprofloxacin 2. danofloxacin 3. enrofloxacin 4. sarafloxacin.
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Table 2 Recovery of the four fluoroquinolones from chicken tissues = =5
. Spiked level/ Mean recoveries + SD /%
Analyte Tissue RSD/%
ng/kg batch 1 batch 2 batch 3
Ciprofloxacin muscle 100 89.1=+2.7 91.5+2.8 92.0+2.0 1.7
skin + fat 100 85.5+4.2 84.5+4.9 83.9+9.4 1.0
liver 200 65.6 £5.1 77.3 £3.8 66.0+1.8 9.5
kidney 300 70.7 £10.4 77.0 £3.8 75.7 £6.2 4.5
Danofloxacin muscle 40 73.7 +£2.5 82.1=+2.1 85.3+1.3 7.4
skin + fat 20 76.2 +4.4 75.9 £5.3 73.2£7.0 2.3
liver 80 55.4 4.6 70.8 £5.4 62.6 £2.4 12.2
kidney 80 63.2+£9.9 68.9 £3.8 68.4+£6.0 4.7
Enrofloxacin muscle 100 78.1+2.4 84.5+2.4 93.4+1.8 9.0
skin + fat 100 74.5£2.2 82.8 +3.5 85.4 +4.8 7.0
liver 200 71.8 +4.8 79.6 £5.8 63.4 £2.1 11.3
kidney 300 74.5£9.9 77.2£3.9 73.9 £5.2 2.3
Sarafloxacin muscle 20 59.2+5.2 59.2+1.2 86.3 4.1 22.9
skin + fat 20 53.9£5.2 77.4 £6.6 75.0 £5.2 18.8
liver 80 57.2+2.6 57.1+11.7 60.5 £4.5 3.3
kidney 80 63.5+9.2 69.9 £4.4 66.5+9.3 4.8
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