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Simultaneous rapid determination of 18 quinolones residues in raw milk

by liquid-liquid extraction and ultra performance liquid

chromatography tandem mass spectrometry
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Abstract: Objective: A rapid method for simultaneous determina-
tion of 18 quinolones residues in raw milk was established. Meth-
ods: The raw milk was pretreated by liquid-liquid extraction, and
the residues of 18 quinolones in raw milk were analyzed by ultra-
performance liquid chromatography-tandem mass spectrometry.
Results: The linearity of all the 18 quinolones from 2.0 to
100.0 ng/mL had correlation coefficients greater than 0.992. The

limits of detection (LOD) of this method ranged from 0.02 to
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0.50 pg/kg, and the limits of quantification (LOQ) were 0.06 to
1.50 pg/kg. The average recoveries of the 18 quinolones were
74.0% to 106.5% , with the relative standard deviation (n=6) of
1.1%~13.0%. Conclusion: The method is simple, efficient and
accurate, and can be used for the quantitative confirmation of
quinolones residues in raw milk.

Keywords: liquid-liquid extraction; ultra performance liquid chro-
matography-quadrupole mass spectrometry ( UPLC-MS/MS);

quinolones residues; raw milk
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Table 1 The Mass spectrum parameters table of 18 quinolones
[lace ] BB BT Gn/2) FEFn/2) T AEE /eV  RF-lens
B e [M+H]T 360.275 316.292% ,342.167 17.59,19.41 103
WHRE [M+H]T 332.202 314.208* ,231.083 18.65.35.20 113
AWM E [M+H]' 362.245 318.208* ,261.155 17.47,25.85 120
R e [M+H] 320.242 302.238* ,276.238 18.52,15.70 111
W E [M+H]T 334.222 316.208* ,290.220 18.69.16.54 113
WEYE [M+H]T 352.212 265.137 % ,308.292 22.19,15.57 120
BEPE [M+H]' 358.255 340.208 % ,255.083 20.92,38.24 128
it B [M+H]T 321.232 303.208* ,232.125 18.31,33.60 109
whivE [M+H]T 386.235 368.137* ,299.208 20.12,25.72 131
BRI E [M+H]T 400.215 382.167 % ,356.167 20.50,18.02 134
YR [M+H]T 393.275 349.238* ,292.238 18.23,23.58 131
IR 52 [M+H]* 304.232 217.155* ,286.238 20.12,17.01 103
wigy e [M+H]T 263.182 217.083* ,245.125 21.13,14.60 84
ZEIE iR [M+H]* 233.202 215.083* ,187.125 12.54,24.04 68
o [M+H]* 262.162 202.071* ,244.083 31.45,16.04 82
FEUWE [M+H] 370.252 326.238* ,269.155 17.51,25.30 121
Wy R [M+H]*T 396.255 352.167% ,295.208 16.54,22.90 125
BV E [M+H]" 363.222 320.208 % ,262.137 14.01,26.02 111
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Figure 1 The quantitative ion chromatogram of quinolones in standard solution (10 ng/mL)
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Figure 2 Effect of concentration of 1 # extractant on recovery of quinolones
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Figure 3 Effect of concentration of 2 # extractant on recovery of quinolones
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Table 2 Calibration curves, correlation coefficients, limits of detectionand, limit of quantitation of the quinolones

[ax?] T ol £ 5 AR R? Kith PR/ (pg « kg™ ') EEMR/(pg - kg™H
BV R Y=-—160506+121 925X 0.998 4 0.1 0.3
HNYE  Y=—18 284.9+21 633.8X 0.999 2 0.4 1.3
AFPE  Y=—233516+105 903X 0.992 0 0.1 0.4
R E  Y=—8384.04+15 559.7X 0.999 4 0.4 1.3
SRR Y=—21045.9+28 802.7X 0.999 6 0.3 1.0
WEWE  Y=—46 669.5+49 487.4X 0.999 4 0.2 0.5
KV R Y=—18 353.5+33 759.9X 0.999 5 0.4 1.2
iR Y=16 076.7+16 279.5X 0.998 6 0.5 1.5
WHV R Y=—235028.9+27 255.4X 0.999 1 0.3 1.0
WU R Y=—43 975.6+28 330.1X 0.999 1 0.3 0.9
"MV E Y=-—27 596.14+102 144X 0.999 9 0.05 0.2
R 172 Y=—3 813.28+32 968.8X 0.995 8 0.2 0.7
PV R Y=—48 611.1+95 247.6X 0.999 8 0.07 0.3
ZEIETR Y=29 052.1+616 737X 1.000 0 0.02 0.06
L H Y=—52 481.84180 384X 0.999 9 0.03 0.07
WEVE  Y=—12260.5+81 605.3X 0.999 9 0.1 0.4
WV E  Y=-—62059.9+107 188X 0.999 3 0.04 0.14
BRARVP R Y= —23 568.4+25 195.8X 0.999 2 0.2 0.7

R3 BIERALSHHERENREE

Table 3 Spiked recoveries and precursorions of the quinolones

P 210 ng/kg 410 ng/kg ZOA.O ng/kg
ER RSD/ % A1 i RSD/ % a1l i 2% RSD/ %
RIsT R 100.6 5.9 97.6 4.7 95.7 5.7
HNE 94.2 5.5 84.1 2.1 103.8 6.7
AR 99.2 12.4 94.5 13.0 98.3 8.2
R A 97.6 6.4 93.1 9.9 92.2 9.2
KR B 100.3 4.9 98.2 5.0 92.4 6.7
WEDE 92.3 3.1 90.1 5.8 91.4 3.8
by TRU 91.3 5.5 90.6 4.6 90.1 4.3
R 5 80.3 3.5 91.0 5.9 89.8 2.8
R B 82.0 6.4 79.7 6.3 90.3 3.2
WD B 82.1 3.0 76.7 5.0 92.5 2.8
LR 94.0 3.4 100.0 4.3 99.1 4.6
R o2 86.2 5.6 85.2 5.1 92.2 4.4
[iR7 R0 81.0 4.5 80.4 6.9 91.1 1.7
2R 94.7 2.0 98.6 1.8 96.0 1.1
8 s 74.0 3.4 83.2 2.4 80.0 3.2
WP E 96.1 11.9 93.6 12.8 91.4 10.2
BILY R 96.4 7.0 97.6 6.9 91.1 7.5

FRIRVD & 93.0 12.5 91.0 5.7 91.9 6.1
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Figure 4 Matrix effect of 18 quinolones residue
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