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Deter mination of 7 kinds of anti-viral drug residuesin animal original food
by liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of 7 kinds of anti-viral drug residues in
animal original food by liquid chromatography-tandem mass spectrometry (LC-MS/MS). Methods The
residues of anti-viral in the test samples were extracted with methanol-1%trichloroacetic acid (1:1, V:V). After
being cleaned up with solid phase extraction column and concentrated, the residues were detected by
LC-MS/MS under multiple reaction monitoring (MRM) via positive ionisation mode. Results The limits of
detection and the limits of quantification were 0.3~1.5 pg/kg and 1.0~5.0 pg/kg. The method showed a good
linearity at the range of 0.1~100 pg/kg for the anti-viral residues with r>0.99. The average recovery at 1.0, 5.0,
10.0 pg/kg were ranged from 87.2% to 121.4%, while the relative standard deviations (RSD) were between
0.6%~8.4%(n=6). Conclusion The established method is highly sensitive, accurate and reproducible. It is
suitable for the detection of anti-viral residues in animal original food.
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Tablel MS parametersfor the determination of compounds

(m/2) (m/2) A% A% A% A%

135.5 70 8 30 17

amantadine 152.1 107.1 152 12 36 17
93.0 153 8 37 22

163.1 120 10 21 11

memantine 180.2 107.1 102 7 35 7
121.0 101 7 32 8

225.2 60 4 14 27

oseltamivir 313.2 208.1 60 4 19 27
166.0 60 9 26 28

163.0 162 10 27 16

rimantadine 180.2 81.1 159 7 31 10
107.0 159 7 34 12

113.1 108 6 27 20

moroxydine 172.1 60.1 102 11 22 26
130.1 111 12 25 2

152.1 110 12 19 21

acyclovir 226.1 167.2 220 12 18 26
209.1 100 12 12 20

186.1 95 10 33 22

imiquimod 242.2 115.1 154 10 69 7

169.0 145 8 46 22
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Table2 Linear equations, correlation coefficients (r), limits detection (L ODs) and limits of quantifications (L OQs) of the
seven drugsin chicken muscle

r LOD/(ug/kg) LOQ/(ug/kg)

amantadine Y=0.00174X+5.98e-10 0.9988 0.3 1.0
memantine Y=0.0333X+2.14e-8 0.9991 0.3 1.0
oseltamivir Y=6.26e4X+3.21e3 0.9994 0.3 1.0
rimantadine Y=0.0858X-1.86¢-9 0.9991 0.3 1.0
moroxydine Y=8.43e¢4X-0.196 0.9991 0.3 1.0

acyclovir Y=0.0307X+1.05¢-7 0.9980 1.5 5.0
imiquimod Y=0.0831X+0.00364 0.9987 0.3 1.0

F*3 HEAD7HAYNEETEE. HXER KERMEER
Table3 Linear equations, correlation coefficients (r), limits detection (LODs) and limits of quantifications (LOQs) of the
seven drugsin pig muscle

r LOD/(ng/kg) LOQ/(ng/kg)

amantadine Y=0.0021X+3.64¢-9 0.9994 0.3 1.0
memantine Y=0.0253X+1.49¢-7 0.9983 0.3 1.0
oseltamivir Y=7.09¢4X+633 0.9977 0.3 1.0
rimantadine Y=0.089X+1.07e-7 0.9993 0.3 1.0
moroxydine Y=8.69¢4X-0.428 0.9978 0.3 1.0

acyclovir Y=0.0312X-0.00193 0.9991 1.5 5.0
imiquimod Y=0.0919X-1.16e8 0.9977 0.3 1.0

x4 FPrh 7 MHEAYRNAMTER. BXRAY. RERMEER
Table4 Linear equations, correlation coefficients (r), limits detection (LODs) and limits of quantifications (LOQs) of the
seven drugsin milk

r LOD/(ng/kg) LOQ/(ug/kg)
amantadine Y=0.00215X+1.48e-8 0.9981 0.3 1.0
memantine Y=0.0215X+0.000408 0.9908 0.3 1.0
oseltamivir Y=1.25e5X+2.12¢4 0.9972 0.3 1.0
rimantadine Y=0.0966X+4.74¢-7 0.9987 0.3 1.0
moroxydine Y=1.07e5X+1.19¢4 0.9982 0.3 1.0
acyclovir Y=0.0348X+0.017 0.9986 1.5 5.0

imiquimod Y=0.126X+0.116 0.9980 0.3 1.0
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Table5 Recoveriesand relative standard deviations (RSDs) of the seven drugsin blank chicken muscle, pig muscle and

milk (n=6)
[(ng/kg)
/% RSD/% /% RSD/% /% RSD/%

1.0 98.88 5.9 107.4 2.0 112.6 3.7

amantadine 5.0 103.4 4.9 106.5 4.4 119.0 0.6
10.0 106.0 3.3 103.4 32 117.2 2.1

1.0 109.9 4.8 93.30 1.3 118.7 1.3

memantine 5.0 108.3 4.6 101.3 4.0 117.2 22
10.0 112.6 32 104.5 1.1 115.4 2.5

1.0 107.8 7.0 99.44 8.0 75.66 29

oseltamivir 5.0 110.2 3.8 105.1 8.9 101.2 4.3
10.0 121.4 2.6 108.4 8.5 115.1 2.5

1.0 99.44 3.7 96.62 3.8 101.2 5.3

rimantadine 5.0 102.3 43 98.95 4.2 113.0 3.1
10.0 105.0 2.5 96.05 4.0 106.5 3.6

1.0 95.45 2.6 110.5 2.8 104.8 4.9

moroxydine 5.0 98.78 2.9 115.7 3.6 100.4 4.5
10.0 91.09 1.7 97.66 32 101.5 33

5.0 96.43 6.2 96.42 7.7 96.12 7.0

acyclovir 10.0 108.9 3.5 97.10 6.9 102.2 8.4
50.0 99.89 1.7 92.11 6.0 105.3 3.8

1.0 96.42 6.2 99.40 3.9 87.22 5.1

imiquimod 5.0 105.2 3.7 108.4 5.1 103.6 3.3
10.0 108.6 52 109.2 4.7 102.5 3.8

7 95.45%~ 2 3 4
121.4% (RSD)  1.7%~7.0%; ,
7 92.11%~115.7%, 34 FHEHRH
(RSD)  1.1%~8.9%; 7
200
75.66%~119.0%,
(RSD)  0.6%~8.4% 4
89 20.1 2056 537.6 uglkg,
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B XIC of +MRM (27 pairs): 152.100/135.500 Da ID: JGWA1 from Sample 239 (SO JR) of 150122.wiff (Turbo Spray)
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Fig. 2 Total ion chromatograms of blank chicken muscle and blank chicken muscle spiked with the seven drugs
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m XIC of +MRM (27 pairs): 152.100/135.500 Da ID: JIGWA! from Sample 258 (S7 ZR) of 150122.wiff (Turbo Spray)
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1.8e6
1.7¢6 - Max. 2.5€e5 cps.
1.6e6

1.5¢6
l.4e6
1.3e6
1.2¢6 -
l.le6
1.0e6
9.0e5
8.0e5 |-
7.0e5 +
6.0e5
5.0e5 +
4.0e5
3.0e5 +
2.0e5 ~ 1152

1065 4 ' & A
0.0 | 1 I (N | ] )\ LA 1 I 1 I LA AL I L

0.0 1.0 20 3.0 40 50 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0

Time, min

3
Fig. 3 Total ion chromatograms of blank pig muscle and blank pig muscle spiked with the seven drugs
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m XIC of +MRM (27 pairs): 152.100/135.500 Da ID: JGWA1 from Sample 25 (SO JD) of 150130.wiff (Turbo Spray)
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Fig. 4 Total ion chromatograms of blank milk and blank milk spiked with the seven drugs
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