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Determination of 13 quinolone antibiotic residues in swine muscle by anion exchange
solid-phase extraction-ultra high performance liquid chromatography-triple
quadrupole mass spectrometer
Ma Jianmin, Xia Xi, Li Xiaowei, Ding Shuangyang
( Department of Animal Husbandry and Veterinary, Beijing Vocational College of Agriculture,
Beijing 102442, China)

Abstract; Objective A method was developed for the simultaneous determination of 13 quinolone (QNs) antibiobtics in
Swine muscle by ultra performance liquid chromatography tandem mass spectrometry ( UPLC-MS/MS). Methods The
analytes were extracted from the sample using phosphate solution with ultrasonic bath and purified by anion exchange solid-
phase extraction ( SPE) cartridge. The residue was dried under nitrogen and redissolved for UPLC-MS/MS. The
interference of matrix was reduced by the matrix-matched calibration standards curve. Results  The linearity arrange was
from 5 wg/kg to 100 wg/kg for 13 QNs with correlation coefficients from 0. 991 0 —0. 999 2. The limit of quantification was
0.255 -3.322 pg/kg. The recoveries were 69. 18% - 104.45% with relative standard deviations of 0. 21% - 10.98% .
Conclusion  The analytical method is simple, accurate, sensitive and suitable for the determination of 13 quinolone
(QNs) antibiobtics in swine muscle.
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Figure 1  The basic structure of Quinolone
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Table 2 Parameters for MS-MS detection, Linear range, correlation coefficient, limits of detection and quantification of

13 types of quinolones( QNs)

ONs BT HiflEE R B F (R RE R eV) bR 2 R AL 2 PRI LOQ LOD
7y - =
(m /z) (V) (m /z) (r) (ng/kg) (pg/kg)  (ng/kg)
0X0 262.0 24 244.0(18) 216.0(28) y=9114. 5% +3115.7 0.998 4 5~100 0.091 0.303
FLU 262. 1 26 244.0(18) 202.0(32) y =13687x +3344. 1 0.999 2 5~100 0.129 0.431
NOR 320. 1 33 302.0(19) 233.0(25) y =486. 11x +363. 71 0.992 6 5~100 0.997 3.322
ENO 321.1 32 303.1(20) 234.0(22) y =3747.3x +2274.5 0.995 1 5~100 0. 144 0. 480
cIp 332.1 21 314.1(22) 231.1(38) y =11130x +4737 0.997 6 5~100 0.076 0. 255
PEF 334. 1 34 316.1(20) 290.1(18) y =5768. 7x +3317.9 0.995 6 5~100 0. 097 0.323
LOM 352.1 31 308.1(16) 265.1(22) y =3825. 8% +1583.8 0.997 4 5~100 0.233 0.778
DAN 358.2 34 340.2(23) 96.0(25) y =4144x +3103.6 0.992 6 5 ~100 0. 465 1.551
ENR 360.2 34 316.1(20) 245.0(26) y =5369. 61 +3005. 4 0.995 8 5~100 0. 138 0. 459
OFL 362. 1 30 318.1(20) 261.1(26) y =192525 +9932. 6 0.996 5 5~100 0. 320 1. 066
MAR  363.1 24 320.0(15) 72.0(21) y =13430x + 11093 0.991 0 5~100 0. 564 1.881
SAR 386.2 33 342.1(20) 299.1(27) y =13043x +5491. 3 0.997 6 5~100 0.451 1.505
DIF 400.2 37 356.1(19) 299.0(30) y =10938x +6684. 9 0.995 0 5~100 0. 088 0.292
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Figure 2 Ionic chromatogram of standard at 10 wg/L
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Figure 3 Chromatograms of swine muscle at 40 pwg/L with 13 QNs
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Table 3 Test of recoveries and inter-day precision( swine muscle)
W (pe/kg)

20 40 100
2 [ [ [
e RSlE)l(V;a ) RSlE)l(IEZJ ) S RS[E:(V‘\]%) RS[E)l(IE/o) SLSS RSE(V;]%) RSE)I(IB/o)
(%) (n=6) (n=18) (%) (n=6) (n=18) (%) (n=6) (n=18)
0X0 76.4 0.61 2.21 76.76 0.46 1.51 76. 13 0.33 1.59
76. 88 2.27 77. 86 2.07 75.62 1. 10
76.23 2.37 77.45 1.07 75.18 2.23
FLU 75.02 5.13 7.38 72.06 3.89 6.43 77.31 2.75 6.50
70.97 5.13 74.33 1.09 70. 04 7.04
76. 49 6.53 78. 15 7.85 73.39 1.99
NOR 83.43 7.47 6.59 86. 61 7. 64 6.19 79.54 1.68 3. 66
83.07 6.45 85.48 3.85 79. 63 5.38
79.92 2.89 80. 24 4.02 81.23 2.73
ENO 78.26 2.73 8.18 80.73 0.21 7.83 77.78 3.57 6. 06
86.36 8.20 86. 54 10. 98 82.56 6. 08
78.95 6.42 79. 41 5.39 79. 62 6. 68
CIp 82.94 2.54 4.13 84.40 1.92 4.17 81.81 1.36 1.90
84.94 5.42 86.95 5.72 81.73 1.71
82.21 2.36 82.47 2.35 82.67 2.50
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Wi (pe/kg)
20 40 100
L7 S A H ] e 2 F F 18] e ¢ F P F 1]
(%) RSD(%)  RSD(%) (%) RSD(%)  RSD(%) (%) RSD(% ) RSD(% )
(n=6) (n=18) (n=6) (n=18) (n=6) (n=18)
PEF 89.28 6.49 8.45 93.55 3.87 5.23 86.70 4. 60 9.01
97. 47 6. 88 94. 37 6.95 96. 28 9.89
88. 12 8.49 90. 12 5.82 88.17 10. 27
LOM 100. 31 3.41 3.74 102. 28 2.58 2.42 98.79 1.82 3.97
103. 00 4. 88 99.93 0. 45 104. 45 5.85
99. 33 3.25 99. 36 3.61 100. 27 2.92
DAN 92.42 4.20 4. 38 94. 84 3.18 4.21 90. 55 2.26 2.73
95.73 4.12 96. 42 5.75 93. 06 0.91
91.21 3.92 91. 80 3.67 91. 81 4.39
ENR 97.13 4.98 3.75 99. 45 4.77 4.23 94. 63 1.52 1.55
97.94 2.52 98. 55 2.52 96. 22 1.29
95.01 3.81 94.13 4.84 97.07 0.95
OFL 91.17 6.99 7.23 95.20 5.30 7.24 88. 05 3.75 4.37
96. 68 6. 39 97.52 9.15 92.53 1.92
89. 16 6.59 89.43 7.11 90. 86 6. 30
MAR 88.22 1.97 2.16 87.09 1.49 1.69 89. 10 1.06 2.10
86. 66 1.76 87.83 0.61 86. 44 2.52
88.79 1.95 88.90 2.27 88.13 1.52
SAR 70. 33 0.82 1.03 69. 86 0.62 0. 84 70. 69 0.44 0.92
69. 68 0. 46 69.92 0.59 69. 84 0.70
70. 56 0.76 70. 47 0.75 70. 43 0. 81
DIF 95. 56 1.32 2.09 94. 80 1.00 0. 86 96. 15 0.71 2.25
94.52 1.01 95.18 0.57 94. 48 1.53
95.94 3.38 94.22 1.02 97.29 3.55
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