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Simultaneous deter mination of 5 kinds of antivirusdrug resduesin animal-derived
food by high performance liquid chromatography-quadrupole-time
of flight mass spectrometry

WANG Ke, CHEN Yan, LI Xiao-Wen, LIU Chang*
(Shanghai Institute for Food and Drug Control, Shanghai 201203, China)

ABSTRACT: Objective To establish a method for simultaneous determination of amantadine, rimatadine,
memantine, oseltamivir and moroxydine in animal-derived foods by high performance liquid chromatography-
quadrupole-time of flight mass spectrometry (HPLC-Q-TOF-MS). Methods Samples were extracted with
acetonitrile and ammonium acetate buffer, prepared by QUEChERS method, and cleaned up by dispersive solid phase
extraction using C;g sorbent and MgSQO,, and then 5 kinds of antivirus drugs were separated with Agilent Eclipse
XDB-C,g column by HPLC, and analyzed by Q-TOF-MS with positive electrospray ionization mode (ESI+). The
quantitation analysis was carried out by extracting peak area with accurate mass, and the confirmatory analysis of
target compounds were performed with qualitative fragments. An accurate mass database was established for 5 kinds
of antivirus drugs, and the structures of product ions were inferred by their accurate masses. Results The results
showed that the limits of quantification (LOQs) for moroxydine were in the range of 5~20 pg/kg, and LOQs for the

other 4 validated compounds were in the range of 0.5~1 pg/kg in pork, chicken, fish and milk. The regression
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coefficients (r) were larger than 0.99. The average recoveries spiked at low, medium and high levels were in the
range of 72.5 %~115.5 % with relative standard deviations (RSD) of 1.2 %~9.6 % (n=6). Conclusion The method
is simple and efficient, which is suitable for the analysis of 5 kinds of antivirus drugs in animal-derived foods.

KEY WORDS: high performance liquid chromatography-quadrupole-time of flight mass spectrometry; antivirus

drugs; animal-derived foods
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Tablel Themassinformation of 5 kinds of antivirusdrugs
CAS . [M+H]" x10° .
min m'z x10
amantadine 768-94-5 CoH 7N 6.1 152.1434 -1.3 135.1168 -2.2
memantine 19982-08-2 C,Hy N 8.4 180.1747 0.3 163.1481 -0.6
oseltamivir 196618-13-0  C;cHsN,O4 8.6 313.2122 -2.5 166.0863 0.5
rimantadine 1501-84-4 CpHy N 8.2 180.1747 0.5 163.1481 1.2
moroxydine 3731-59-7 C¢H3Ns0 1.1 172.1193 -0.6 113.0709 1.8
Moroxydine: 172.1193 from S6
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Fig.1 Extract ion flow chromatogram of 5 kinds of antivirus drugs in spiked samples
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Fig. 2 The MS/MS full scan spectra of oseltamivir
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Table2 TheLOQs, linear equations, correlation coefficientsand linear ranges for 5 compounds

r (ng/kg) (ng/kg)
Y =252.63538 X + 20.09580 0.99889 1~500 0.5
Y =461.91911 X + 32.35025 0.99915 1~500 0.5
Y =221.08324 X + 57.87487 0.9957 1~500 0.5
Y =540.58821 X + 257.48722 0.99871 1~500 0.5
Y =5.18687 X + 186.18737 0.99458 50~100 20
Y =1716.65425 X -5185.39150 0.99665 5~150 0.5
Y =1470.23374 X -5052.12271 0.99907 5~150 0.5
Y =544.55188 X + -1819.16862 0.99849 5~150 1
Y =1685.99215 X -5670.07176 0.99936 5~150 0.5

Y =179.34949 X + 3427.94178

0.99934 20~500 5
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(ng/ke) (ng/ke)
Y =896.23426 X + 1164.32862 0.99980 0.5~100 0.5
Y = 842.78864 X + 382.24681 0.99963 0.5~100 0.5
Y =281.34268 X +283.11372 0.99941 0.5~100 0.5
Y =969.16554 X + 1504.97208 0.99980 0.5~100 0.5
Y = 149.28604 X -2477.95238 0.99399 50~500 20
Y =2232.95612 X + 790.90255 0.99976 1~150 0.5
Y =2013.00042 X + 757.59842 0.99990 1~150 1
Y =860.85506 X + 131.50428 0.99966 1~150 0.5
Y =2306.39982 X + 1030.51113 0.99987 1~150 0.5
Y =537.29043 X -3748.46483 0.99570 20~500 20
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Table3 Recoveriesand RSD of compounds (n=6) 20 103.4 3.1
100 109.3 49
(ug/ke) (%) (%, N=6) 500 97.7 6.1
) 286 27 05 87.5 34
50 96.1 3.5 20 98.0 5.5
500 94.1 52 100 99.2 49
1 100.1 22 0.5 98.1 39
50 99.1 54 20 1040 41
500 100.6 18 100 101.6 3.6
| 259 18 0.5 105.6 4.0
50 85.4 12 20 971 2.1
500 109.1 3.0 100 104.3 3.6
1 75 s 0.5 972 3.0
50 99.7 42 20 1008 18
500 103.2 48 100 98.5 6.4
50 96.1 4.6 50 104.6 4.8
100 100.8 6.2 100 96.2 5.7
500 94.1 59 500 111.7 43
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