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Simultaneous Determination of 4 Parasiticide Residues in Milk by Ultra Performance Liquid Chromatography-

Tandem Mass Spectrometry
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Abstract: A new multi-residue analytical method was developed for the simultaneous determination of residues of 4
parasiticides, i.e. praziquantel, ivermectin, abamectin and doramectin, in milk by ultra performance liquid chromatography
tandem mass spectrometry (UPLC-MS-MS). The samples were extracted with acetonitrile and then cleaned up with alkaline
alumina column. The target compounds were separated with UPLC ACQUITY BEH C,4 column. The mobile phase A
(acetonitrile plus 0.1% formic acid) and the mobile phase B (0.1% formic acid plus 5 mmol/L ammonium acetate) were
used in a gradient elution program. The target drugs were detected by electrospray ionization mass spectrometry in positive
ion mode with multiple reaction monitoring. The results showed good linear relationships in the range of 5-100 ng/mL
and the correlation coefficients were all above 0.996. The average recoveries ranged from 76.4% to 113.3%, and the relative
standard deviations (RSDs) were in the range of 2.4%—10.6%. The limits of detection (LODs) for praziquantel, ivermectin,
abamectin and doramectin were 1.0, 2.5, 2.5, and 2.5 ng/kg, respectively. The method was simple, rapid, and accurate to measure
the residues of these four parasiticides praziquantel, ivermectin, abamectin and doramectin in milk.
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Tablel Mass spectral parameters for PZQ, IVR, AVB and DOR
Hbr4 BET (mz)  TET (mk) T % & /eV HefLs RV
T 3122 202.8%, 82.9 19, 25 35

PR 892.0 307.0%, 568.9 28, 15 25
B4 809.5 305.0%, 567.0 28, 15 2
EZ0LEES 917.1 3311%, 593.0 25, 13 2

He «ERE T

134 gt

Waters UPLC ACQUITY BEH C  ¢#t
(50 mmX2.1 mm, 1.7 um) ; WEHMHA: Z55-0.1%
R WsiMB: 0.1%F ER-5.0mmol/L Z R %z ; 6% Tk
BifEFE: 0~1.0 min, 50% B; 1.0~3.5 min, 90% B;
3.5~3.7 min, 90% B; 3.7~4.3 min, 50% B. ftik:
30 °C; ¥ii#: 0.3 mL/min; #EFE&E: 10 pL.
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Table2 Comparison of extraction efficiencies of 4 different solvents (n = 6)
S : e LS
AR GRS DERES EZ0 B
A 53.0 50.1 48.2 37.8
B 87.0 82.0 83.0 86.3
C 54.8 45.2 49.4 60.7
D 55.6 54.0 51.8 51.8
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Table3 Standard curves in matrix and solvent with correlation

coefficient (R?) and slope ratio, LODs and LOQs for 4 parasiticides
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Table4  Recoveries and precisions of samples spiked with standards (n = 6)
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