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Simultaneous determination of tetracyclines sulfonamides and
quinolones residues in chicken livers by ultra performance
liquid chromatography-tandem mass spectrometry
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Abstract An analytical method for the simultaneous determination of 3 tetracyclines 10 sulfon-
amides and 8 quinolones in chicken livers by ultra performance liquid chromatography coupled
with tandem quadrupole mass spectrometry UPLC-MS/MS in positive ion mode with multiple
reaction monitoring MRM has been developed and validated. A total of 2 g homogenized sam-
ple of chicken livers was placed in a 50 mL polypropylene tube and 1 mL of Mcllvaine buffer and
4 mL of acetonitrile were added. After stirring and centrifuging for 5 min at 4 000 r/min the su-
pernatant was collected and the remains was extracted by 5 mL acetonitrile. The supernatant was
merged together and evaporated to dryness under a steam of nitrogen at 60 C. The residue was
dissolved with 4 mL of phosphoric acid-triethylamine buffer-acetonitrile 85:15 v/v and 4 mL
of n-hexane. After stirring for 1 min and centrifuging for 5 min at 4 000 r/min the under layer
solution was analyzed using UPLC-MS/MS. The satisfactory recoveries 66.8% —128.5% of all
the veterinary drugs were demonstrated at spiked levels of 5 10 and 50 pwg/kg with the overall
relative standard deviations RSDs for intra-day and inter-day of the 21 analytes less than
20.5%. The limit of detection LOD and the limit of quantification LOQ were 2 png/kg and 5
wng/kg respectively for each drug. This method has good stability lower detection limits and
can be used as a conclusive evidence method of these drug residues in chicken livers.

Key words ultra performance liquid chromatography-tandem mass spectrometry UPLC-MS/

MS tetracyclines sulfonamides quinolones multiresidue chicken livers

* . Tel 010 62732802 E-mail dingsy@ cau. edu. cn.
No. 2006BAK02A09 .
2009-02-24



4 - 413.
QNs TCs 4.2 0.05 mol/L pH 3.0 -
SAs 85:15
marbofloxacin MBF
: ofloxacin OFL norfloxacin
NOR ciprofloxacin hydrochlo-
ride CIP enrofloxacin ENR
oxytetracycline OTC tetracycline
TC doxytetracycline DC
MRL 23 sulfadiazine SD sulfametha-
“ ” zine SM?2 sulfamethoxydia-
50 zine SMD sulfamonomethox-
100 20 pg/kg ine sodium SMM sulfamethox-
300 300 100 wg/kg azole SMZ sulfaquinoxaline SQX
sulfamerazine SMI1 Dr.
Ehrenstorfer sulfapyridine SP
HPLC °°° - LC-MS/ sulfathiazole ST sul-
MS 7P fabenzamide SBM difloxacin
hydrochloride DIF Sigma
flumequine FLU oxolinic acid OXO
Schneider  °’ s
Schneider  °’ -
QNs TCs $ 10. 0 mg 100 mL
QNs  SAs -20 C
- 1.2
1.2.1
Kaufmann Waters ACQUITY UPLC BEH Shield-
0 RP18 100 mm x 2.1 mm 1.7 pm 30
C 10 C 10 pL A
B 0.1%
- 0—4 min 7% A—13.4% A 4—6
UPLC-MS/MS min 13.4% A—21.4% A 6—9 min 21. 4% A—70%
A 70% A 7% A 2.5 min
0.3 mL/min
1.2.2
1
ESI
1.1 0.75 kV 4V 110
Quattro/Premier - T 380 C 600 L/h
Waters R23 Or- 0.331 Pa
ganomation Organomation JZ- 1 3 min 9.9 min
MRM
Dikmapure 1
18.2 M- cm Mcllvaine 1.3
11.8 g 27.6 g 336 g 12 000 r/min
1000 mL pH 2g 50 mL



414. 27
Mcllvaine 1 mL X pg/L

4 mL 5 min 4 000 r/min Y

5 min

5 mL 2 60

2
T 4 mL 0. 05 mol/L
- 85:15 4 mL 2.1
1 min 4 000 r/min 2.1.1

5 min 0.22 pm UP- 2.5 5.0 10.0

LC-MS/MS 25.0 50.0 wg/L

1.4 1 2.5 ~50.0 ng

1.3
0.99 10.0 pg/L MRM
2.5 5.0 10.0 25.0 50.0 pg/L 1
1 21 MRM
Table 1 MRM parameters and linear equations for 21 drugs
Precursor  Product ions Cone Collision Dwell Retention time . . )
Drug i . X X . Linear equation r
ion m/z m/z voltage/V  energies/eV  time/ms window/min

SD 251 156 108 31 16* 25 0.3 3.3-3.8 y =125.559x +32.8834 0.9948
SP 250 156" 108 34 14" 14 0.3 3.8-4.3 y =212.309x +53. 8245 0.9962
ST 256 108 156 28 26" 16 0.15 4.2-4.6 y=42.7061x +4.26114 0.9951
SM1 265 156 110 30 18" 28 0.22 4.52-5.2 y =137.879x +43.2844 0.9980
MBF 363 320" 345 38 16* 20 0.2 5.2-5.8 y =277.888x -33.9791 0.9948
SM2 279 186 108 33 18* 30 0.1 5.72-6.15 Yy =496.673x +66.9983 0.9974
OTC 445 410" 154 26 21 28 0.1 5.73 -6.16 Y =232.534x +63. 8885 0.9974
TC 461 426" 443 28 18* 15 0.18 6.1-6.5 y =144.148x +8.60245 0.9950
OFL 362 318" 261 40 18 26 0.1 6.4 -6.69 Y =961.405x +78.2899 0.9990
SMD 281 156" 108 32 18 27 0.15 6.5-7 y=121.327x +18.0071 0.9971
NOR 320 276 233 36 16" 23 0.15 7-7.27 Yy =285.24x - 122.736 0.9973
CIP 332 288 254 38 18* 26 0.1 7.19-7.5 y =217.469x -93.8187 0.9971
ENR 360 316 ° 245 39 19 27 0.08 7.21 -7.55 y =726.578x +79.7041 0.9982
DIF 400 382" 356 38 22 20 0.02 7.5-7.8 y =420.849x - 19.3396 0.9963
SMZ 254 156" 108 30 18° 24 0.08 7.8 -8.05 Yy =67.4418x -5.36228 0.9919
SMM 281 156 108 33 17* 25 0.08 7.98 -8.3 y =73.9055x -2.02225 0.9973
SBM 277 156" 108 20 12* 20 0.08 8.45 -8.85 Y =94.8314x - 61.833 0.9925
DC 445 428 154 30 19 29 0.12 8.5-8.85 y =230.108x +25.4353 0.9942
0X0O 262 244" 216 36 20" 32 0.1 8.9-9.2 y =1096.99x - 129.757 0.9989
SQX 301 156 108 29 15° 24 0.15 9.2-9.5 y =129.534x - 6.04945 0.9971
FLU 262 202" 244 30 28 22 0.1 9.5-10 y =333.426x +65.2248 0.9985

The parameters with * are for quantitative ions. y peak area x mass concentration pg/L.
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Fig. 1 MRM chromatograms of 10. 0 pg/L matrix-mixed standard solution
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pH
0.1% - 0.01 mol/L 0.1% -
- 0.05 mol/L
- 85: 15
2 21 RSD
Table 2 Recoveries and intra-day and inter-day RSDs of 21 drugs spiked in blank chicken livers %
5 ng/g 10 ng/g 50 ng/g
Drug RSD yir RSDjpier RSDyir RSDjpier RSDjyira RSDjpier
recovery "6 "3 recovery "t "3 recovery "t "3
SD 97.0 5.7 5.8 95.7 5.2 5.2 89.0 4.1 5.4
SP 94.3 4.3 4.5 92.4 5.5 7.0 93.6 2.6 2.6
ST 93.5 15.8 15.3 93.4 3.9 5.8 96.6 2.2 2.6
SM1 92.5 4.6 4.9 89.2 4.8 4.6 92.3 3.2 3.3
MBF 103.8 5.4 6.7 85.7 2.6 6.8 99.9 1.5 2.3
SM2 95.4 2.9 3.9 113.4 4.4 6.3 99.3 2.5 3.2
OTC 77.2 7.2 7.8 77.6 6.6 8.1 78.9 5.7 7.4
TC 70.1 7.3 7.5 69.4 5.8 8.9 73.3 3.0 4.1
OFL 91.8 5.7 6.1 90.6 5.5 11.8 95.7 2.3 2.4
SMD 97.5 5.2 7.4 99.0 6.8 7.2 95.7 6.1 6.6
NOR 121.6 6.0 6.3 73.7 3.2 3.4 76.6 2.7 3.5
CIP 104.1 8.6 9.3 81.9 4.9 5.5 76.9 5.4 6.5
ENR 100.5 7.2 7.1 104.3 5.5 5.9 96.1 2.1 2.2
DIF 95.1 6.6 6.6 105.4 6.9 6.8 97.3 3.9 4.0
SMZ 100.9 6.6 7.6 112.8 5.6 7.4 101.6 4.0 4.3
SMM 95.7 5.7 5.7 92.8 5.8 7.4 99.3 4.7 7.9
SBM 114.8 11.6 11.3 107.6 8.0 8.2 87.7 4.1 5.1
DC 86.8 5.7 5.8 76.5 6.4 8.7 76.2 3.2 3.2
0XO0 108. 1 5.7 5.7 110.1 7.2 7.6 97.0 2.7 2.9
SQX 104.2 4.2 4.7 104.4 4. 6.9 93.5 2.2 7.4
FLU 95.8 8.3 11.5 95.0 4.0 5.1 96.0 3.1 9.7
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