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Determination of 20 Quinolones Residues in Bee Products by Ultra

Performance Liquid Chromatography-Tandem Mass Spectrometry

PENG Li, WU Ning-peng, FANG Zhong—yi, SHU Chang, DU Hong—ge, ZHU Lei

(Henan Institute of Veterinary Drug and Feed Control, Zhengzhou 450008, China)

Abstract: A method based on ultra performance liquid chromatography—tandem mass spectrometry ( UPLC-MS/
MS) has been developed for the determination of 20 quinolones residues in bee products. The analyte was
extracted with phosphate buffer solution ( pH 3.0), and cleaned by HLB solid phase extraction cartridge.
Quantification of the analyte was achieved by UPLC-MS/MS with multiple reaction monitoring ( MRM ) using
external standard method. The calibration curves of the drugs were linear in the concentration ranges of 1~50 ng/mL
with correlation coefficients more than 0.99. Detection limits and quantification limits of the method for the analyte
were 0.5 ng/kg and 1.0 pg/kg. The average recoveries ranged from 69.0% to 105.1% at the spiked level of 1.0~
5.0 pg/kg in honey and royal jelly. The relative standard deviation was from 1.4% to 14.7%. With the advantages
of good anti — interference ability, rapidness and sensitivity, the method adapts to the determination of 20
quinolones in bee products.
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Tab 1 Molecular formula, retention time and MS parameters of 20 quinolones

22 4 FR s R] / min BB (m/z) TET(m/z) HEfLHE/V fiEfE/ eV
TR 4.56 262.03 159.98 % ,215.88 2 34,28
8 v 5.71 262.05 202.00 % ,126.00 4 30,42

(N7 4.10 263.03 188.98 * ,217.00 4 24,20

THEY R 3.30 400.11 356.07 * ,299.03 42 18,26

LT 3.45 386.09 299.02* ,342.06 28 24,16

AR A 2.73 362.11 261.07* ,318.08 4 24,18

B 2 3.00 360.13 316.10* ,245.06 38 16,24

KRV A 3.19 352.11 265.06 * ,308.09 38 20,16

Y RUg 2.73 334.12 290.10* ,316.09 26 16,20

WA 2.85 320.10 233.04* ,276.08 14 22,14

W R 2.97 332.10 231.01* ,288.08 2 30,16
ZRETR 5.58 233.05 214.98* |186.96 2 14,24

it vb 2 2.75 321.16 303.10 % ,232.04 4 18,32

ey TR 3.10 358.18 340.13 " ,82.08 48 22,38

DA 2.46 363.17 72.05* ,320.08 6 18,14

PR 2.54 370.16 326.16 % ,269.04 8 18,24

PIlIE=30 3.71 376.19 261.10% ,332.19 46 28,16

Wb R 3.20 396.18 352.13% ,295.09 4 16,22
R 2.32 303.97 189.05* ,217.07 38 30,20

Gl 3.97 393.01 349.08 * ,292.07 32 18,24
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Tab 2 Correlation coefficients, recovers and RSDs of 20 quinolones in bee products

U 2 e T
225 @ SR % RSD/% @ S RN % RSD/ %
1 2 5 1 2 5 1 2 5 1 2 5

R 0.9993 969 952 96.6 44 49 40 0.999 83.7 745 763 143 105 9.8

S g 0.9966 89.6 99.1 912 102 53 82 09989 69.0 753 714 7.8 111 13.1
FEHTD A 0.9982 982 1024 994 57 59 17 09958 789 772 784 119 718 13.9
TR R 0.9984 919 1007 975 55 38 3.1 09945 71.5 805 87.0 133 108  14.1
U AU 0.9941 950 103.8 99.7 102 65 68 09972 78.1 922 948 84 146 4.5
E=¢ R0 0.9988 938 102.1 979 7.3 75 25 09921 758 809 8.2 104 107 102
B A 0.9998 956 102.0 969 7.3 50 2.8 0.9900 859 866 931 147 133 6.8

KR E 0.9964 93.6 99.8 989 6.4 3.7 3.0 09927 81.6 87.9 90.9 12.3 129 9.9
HRDE 0.9971 91.5 964 967 9.5 5.4 22 09963 744 81.6 85.0 9.5 7.4 9.0
WD 0.998 913 101.1 97.9 8.6 8.2 6.6 09966 892 87.6 835 11.5 10.0 14.1
WHRV A 0.9966 935 989 968 11.0 6.3 7.9 09989 848 87.0 903 134 119 8.5

ZRIERR 0.9985 100.2 101.3 100.2 5.4 2.7 7.8 09900 76.6 788 747 125 8.6 11.9
AT 0.9981 929 102.6 987 9.0 7.0 54 09973 786 903 91.8 9.0 113 8.4
Ty I RUR 0.9986 92.1 99.5 98.1 6.4 5.9 22 0992 81.8 903 89.9 88 125 10.5
v R 0.9978 94.1 100.5 98.7 5.0 3.4 29 09984 859 856 91.2 11.6 122 12.6
WL R 0.9993 928 99.5 99.8 5.4 55 32 09975 803 857 942 144 134 13.3
Pk 0.9966 939 100.6 94.0 7.4 53 54 09954 823 851 8.6 10.8 103 9.0
WY A 0.9982 935 99.8 995 39 46 1.4 09932 837 8.2 937 71 113 6.3

MEARFR 0.9984 100.6 104.8 105.1 6.7 6.6 48 0.9987 802 8.1 959 129 119 11.3
L= 0.9941 942 1014 979 109 6.9 51 09996 823 792 839 117 4.1 11.6
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E1 BERERAYETIRERRETRBESFEIELEE(2 ng/mL)

Fig 1 Chromatogram of quinolones in matrix standard (2 ng/mL)
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