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Abstract: An ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/

MS) method has been developed for the methamphetamine, morphine and O°-acetylmorphine in sa-
liva. The sample was extracted and the protein was precipitated with acetonitrile. The matrix
matched standard solutions were used to prepare the curve of quantitative analysis. The drugs
were separated on a BEH HILIC UPLC column. The mass spectrometric acquisition was carried out
by means of electrospray ionization in positive mode (ESI™) with multiple reaction monitoring
(MRM) method. The isotope internal standards were used to check the drugs. The average recover-
ies at four levels of 10, 20, 50 and 100 pg/L ranged from (68 76 5) % to (110 8+4 6) % The intra-
day precisions were lower than 16 5% and interday precisions were lower than 16 3% The detection lin-
its (LOD, S/N>>3) and the quantification limits (LOQ, S/N>10) of the three drugs were 0. 02—0, 05
pg/Land 0 1—0 2 pg/L, respectively. The saliva matrix effect was investigated. The method is rapid,
simple, accurate and highly sensitive. The qualitative analysis and quantitative analysis of the collected sa-
liva samples for the drugs can be finished within one hour, which is conducive to the rapid identification of
the suspected drug addicts.

Key words: ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/
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Table 1 Retention times and optimized MS/MS parameters for the six compounds

Compound Retention time/min Parent ion (m /2) Product ion (m/z) Cone voltage/V Collision energy/eV

Methamphetamine 0. 81 150. 2 90. 94 22 16

118.99%* 22 10
Methamphetamine-d5 0. 81 155. 03 121.02* 18 10
Morphine 0. 89 286. 17 165.07* 42 40

201. 12 42 28
Morphine-d3 0. 89 289. 10 165.00* 48 40
OS-Acetylmorphine 0. 82 328.18 165.06* 46 34

193. 05 46 28
OS-Acetylmorphine-d3 0. 82 331.03 164.94%* 54 36

% Quantitative ion.
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Fig. 1 Comparison of ion chromatograms on

different chromatographic columns
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Table 2 Effects of different sample preparation methods 3
th i f the d = y
on The recoveries o ¢ drugs (n=3) Al Table 3 Matrix effect of saliva for the
Protein Liquid-liquid Dispersive quantifications of the drugs

Drug o oy liquid-liquid
precipitation” extraction® . )
microextraction’

Methamphetamine 80.7 165.7 255.9
Morphine 90. 3 108.5 123.3
O5-Acetylmorphine 107.1 108.7 101. 8

1) The saliva sample (100 pl.) spiked with 20 pl. isotope in-
ternal standards was diluted with 400 pL acetonitrile. After vor-
texing for 15 min and centrifugation for 15 min at 8000 r/min,
the supernatant was detected.

2) The saliva sample (100 pL) spiked with 20 pL of isotope
internal standards was extracted by alkaline liquid-liquid extrac-
tion using 100 pl. ammonium acetate buffer (pH 9. 2) followed
by 400 pl ethyl acetate. After 15 min of mixing and 15 min of
centrifugation at 8000 r/min, the organic supernatant was trans-
ferred to an HPLC vial and evaporated to dryness under a nitro-
gen stream at 40 “C. The residue was dissolved in 200 ;L aceto-
nitrile, then detected.

3) The saliva sample (100 pl) spiked with 20 L of isotope
internal standards was extracted by 100 pl. isopropyl alcohol-
chloroform (7:3. v/v). After 15 min of mixing and 15 min of
centrifugation at 8000 r/min, the organic sublayer was trans-
ferred to an HPLC vial and evaporated to dryness under a nitro-
gen stream at 40 “C. The residue was dissolved in 200 pL aceto-

nitrile, then detected.
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Compound Ton pair (m/z2) Matrix effect* /%

Methamphetamine 150. 2—>90. 94 1927
150.2—>118. 99 2993

Methamphetamine-d5 155.03—>121. 02 3557
Morphine 286.17—>165. 07 80
286.17—>201.12 68

Morphine-d3 289.10—>165. 00 70
O%-Acetylmorphine 328.18—>165. 06 189
328.18—>193. 05 191

O%-Acetylmorphine-d3 331.03—>164. 94 172

% Peak area ratio of ion pair of standard solution and

matrix-matched standard solution.
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Fig. 3 Total ion chromatograms of (a) blank saliva
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Table 4 Calibration curves, correlation coefficients (r?), recoveries, precisions (RSD), limits of detection (LOD)

and limits of quantification (LOQ) of the three drugs

' ' ‘ Added/ Recovery Precisions LOD/ Lo/
Drug Calibration curve r? Cug /L) (mean=SD) Intraday Interday Cug/L) Cue/L)
pes (n=6)/%  (a=6)/% (a=5)/%  FET HEE
Methamphetamine y=1.0813x+0.2598 0.9987 10 76.9+6.6 8.6 12.1 0. 05 0.15
20 84.2413.6 16. 2 16.3
50 110.3+3.8 3.5 14.8
100 110.8+4.6 4.2 12.8
Morphine y=10.24172+0.4332 0.9950 10 84.1+7.5 9.0 13.2 0.05 0.2
20 68.7+6.5 9.4 7.1
50 92.8+15.3 16.5 10. 3
100 99.2+13.8 13.9 7.5
O%-Acetylmorphine  y=3.3234x+0.1017  0.9991 10 99.1410.0 10. 1 10. 1 0.02 0.1
20 76.7+£7.0 9.2 8.0
50 105.1£6.5 6.2 6.1
100 97.5+4.2 4.4 9.2

y: peak area ratio of quantitative ions of drug and its isotope standard; x: mass concentration of the drug, pg/L. Linear range: 1—500

pg/L. SD: standard deviation.
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