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Simultaneous determination of 19 quinolone residues in honey
using high performance liquid chromatography-
tandem mass spectrometry
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Abstracts A method for the simultaneous analysis of 19 quinolone residues enrofloxacin cip-
rofloxacin norfloxacin ofloxacin difloxacin oxolinic acid flumequine sarafloxacin spar-
floxacin danofloxacin fleroxacin marbofloxacin enofloxacin orbifloxacin pipemidic acid

pefloxacin lomefloxacin cinofloxacin and nalidixic acid in honey was developed by high per-
formance liquid chromatography-tandem mass spectrometry HPLC-MS/MS . In comparison of
the three different extraction methods i. e. acid solution coupled with cation-exchange solid-
phase extraction cartridge PCX neutral buffer solution coupled with a reversed-phase ex-
traction cartridge HLB and alkali solution coupled with a strong anion-exchange solid-phase
extraction cartridge PAX  the third method was finally used. The cartridge was then applied
to accumulate and purify the target analytes from the sample matrices in one step. The HPLC
separation was performed on a C,; column with a linear gradient elution program of methanol
and 0. 1% formic acid solution as the mobile phase. Selective reaction monitoring SRM was
used for the selective detection of 19 quinolones. The linearity of all the 19 quinolones in the
range from 1 ng/L to 100 pg/L had correlation coefficient greater than 0. 991. In the detection
of spiked samples the detection limit of the method was 1.0 wg/kg for all the 19 quinolones
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and the recoveries were 71% - 118% with the relative standard deviations of 4.2% - 6. 7%.

Internal standard calibration was used for the quantitative analysis.
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HPLC-MS/MS 19
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Thermo Finnigan TSQ Quantum Access

Merck ~85%

PAX PCX 60 mg/3 mL Agela HLB
60 mg/3 mL Waters
enrofloxacin ENR cip-

rofloxacin CIP norfloxacin NOR
ofloxacin OFL
DIF oxolinic acid OXO
quine FLU
sparfloxacin SPA

DAN fleroxacin FLE

difloxacin
flume-
sarafloxacin SAR
danofloxacin
marbofloxacin MAR enoxacin
ENO orbifloxacin ORB pip-
midic acid PIP

lomefloxacin LOM

pefloxacin PEF

cinoxa-

cin CIN nalidixic acid NAL 19
Sigma-Aldrich
=98%
norfloxacin-D5 WITEGA
Laboratorien Berlin-Adlershof GmbH =
98%
0.1
mol/L - 1:99
100 mg/L
- 2:8

1.2 HPLC-MS/MS

HPLC Phenomenex Gemini Cy
150 mm x2. 1 mm 3 pm A
B 0.1% 0.20 mL/min
1 25
wL 11 min

1
Table 1 Linear gradient elution program for the
separation of quinolone drugs

Time/min ¢ Methanol /% ¢ 0.1% Formic solution /%
0.00 10 90
2.00 10 90
4.00 90 10
8.00 90 10
9.00 10 90

11.00 10 90
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MS/MS
SID 15V 19
2
2 19
Table 2 Parent ions and selective ions
of 19 quinolone drugs _
Parent Daughter
Compound . . -
ion m/z ions m/z
Enrofloxacin 360 316" 245 2
Ciprofloxacin 332 231 288 2.5
Norfloxacin 320 276" 302 .
min
Ofloxacin 362 261" 318
Difloxacin 400 299° 382 5% ~10%
Sarafloxacin 386 299 368
Sparfloxacin 393 292" 375
Danofloxacin 358 340 283
Oxolinic acid 262 216 244
Flumequine 262 202 244 2.2
Fleroxacin 370 326" 332
Marbofloxacin 363 727 245
Enoxacin 321 232 303
Orbifloxacin 396 352% 295
Pipemidic acid 304 217° 189 3
Pefloxacin 334 233 290 0 PBS
Lomefloxacin 352 308" 334 1% 0.2 mol/L
Cinoxacin 263 217% 245 pH6.5 0.25 mol/L
Nalidixic acid 233 187 215 PCX HLB
Norfloxacin-D5 IS 325 281"
— . PAX 1%
* quantification ion.
1.3 pHO6.5
2g 0.01 g 50
mL 50 ng
0.25 mol/L 5 mL 0.25 mol/L
3 mL PCX
3 mL PAX HLB
25% ~60% PCX
5% 3 mL 40 C
- 2:8
1.OmL  0.45 pm pK,
HPLC-MS/MS
2
2.1 0. 25 mol/L
pK, =6
pK,_,~9 pl=7 60% ~ 86%
2.3
Phenomenex
0~4<C Gemini C, 150 mm x2 mm 3 pm
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2 min X pg/L
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S/N 10
2.4 1.0
ng/kg
1 19

Fig. 1 Chromatograms of 19 quinolone drugs and internal standard spiked in honey in SIM mode
Spiking level 1.0 pg/kg.

19 RSD 1.0 pg/kg
1.02.0 5.0 pg/kg 71% ~118% RSD  4.9% ~6.7%
10 2.0 pg/kg 71% ~ 117% RSD
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4.2% ~5.7% 5.0 wg/kg
74% ~117% RSD  4.0% ~5.1%
2.5
CSL FAPAS
19 29
10
17.4 ng/kg
28.5 png/kg
3
HPLC-MS/MS 19
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