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Simultaneous determination of 11 opiates in hair by liquid
chromatography-tandem mass spectrometry

SUN Ying-ying"?, XIANG Ping’, SHEN Min®"

(1. Department of Forensic Medicine, Institute of Preclinical Medicine and Biological Science,
Soochow University, Suzhou 215123,China;
2. Shanghai Key Laboratory of Forensic Science, Institute of Forensic Science, Ministry of Justice, Shanghai 200063, China)

Abstract: The paper reports the establishment of a liquid chromatography-tandem mass spectrometry
(LC-MS/MS) for simultaneous analysis of 11 opiates in hair samples, and the study of presence of opiates in the
hair of active heroin addicts. About 20 mg of decontaminated and pulverized hair sample was hydrolyzed with
buffer solution for 30 min, in the presence of morphine-d; and acetylmorphine-ds used as internal standards, and
then extracted with the mixture of dichlormethane and isopropanol, separated by the Allure PFP propyl column
with a mobile phase consisting of acetonitrile and 20 mmol-L™" ammonium acetate buffer, and then analyzed by
LC-MS/MS. Multiple reaction monitoring (MRM) mode was used to analyze 11 opiates. Eleven opiates
showed a fairly good linearity over the corresponding range (» > 0.996 0). The detection limits were less than
0.05 ng'mg . The recoveries were between 47.2% and 110%, and the deviations of intra- and inter-day precision
were less than 14%. Heroin, acetylmorphine, morphine, codeine, acetylcodeine and hydrocodone were detected
in hair samples of 21 herion addicts. The developed method shows high sensitivity and selectivity, and is suitable
for the simultaneous analysis of 11opiates in hair samples and identify legal and illegal use of opiates.
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Figure 1 Recoveries of heroin (A) and acetylmorphine (B) with
five different kinds of hydrolysis methods
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Figure 2 MRM chromatograms from a control sample at 100

ng'mg ' hair. 1: Normorphine; 2: Morphine; 3: Norcodeine;

4: Codeine; 5: Papaverine; 6: Dihydrocodeine; 7: Acetylmorphine;
8: Hydrocodone; 9: Heroin; 10: Acetylcodeine: 11: Thebaine:
12: Acetylmorphine-de; 13: Morphine-ds
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Table 1 The standard curve, retention time and limit of detection of 11 opiates
Analyte Ion transition Range/ ng'mg ' Calibration r LOD /ngmg'  LOQ /ng'mg”" tr/min
Acetylmorphine 328.3 — 165.1 0.01 —50 y=0.136x —0.000 5 0.996 8 0.01 0.01 4.03
Papaverine 340.1 — 202.1 0.01 —50 y=1350x+0.0257 0.997 2 0.01 0.01 3.85
Heroin 370.4 — 165.3 0.01 — 50 y=0.318x+0.0015 0.997 2 0.01 0.01 5.03
Acetylcodeine 3424 — 2253 0.01 - 50 y=0.464x + 0.007 2 0.998 3 0.01 0.01 5.28
Dihydrocodeine 302.1 — 199.1 0.01 —50 »=0.730x + 0.006 5 0.999 0 0.01 0.01 2.79
Morphine 286.3 — 165.3 0.05 - 50 »=0.065x — 0.000 6 0.996 2 0.02 0.05 1.59
Codeine 300.2 — 165.2 0.05 - 50 y=0.267x—0.007 3 0.996 3 0.02 0.05 3.19
Hydrocodone 300.2 — 199.1 0.05 - 50 »=0.802x—0.014 8 0.998 5 0.02 0.05 4.54
Thebaine 312.3 — 58.2 0.1 -50 y=0.353x—-0.028 3 0.996 1 0.05 0.1 5.65
Norcodeine 286.3 — 165.1 0.5-50 y=0.048x +0.002 0 0.997 5 0.05 0.5 2.31
Normorphine 271.3 — 181.3 0.5-50 »=10.004x — 0.000 7 0.9973 0.05 0.5 1.33
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Table 2 The concentrations of opiates in hair of heroin addicts (ng'mg'). —: Not detected; +: Detected, not quantified
Ratio
Sample Heroin Acetylmorphine Morphine Codeine Acetylcodeine Hydrocodone Dihydrocodeine Papaverine Norcodeine” Acetylcodeine/ Acetylmorphine/
codeine morphine
1 0.02 7.02 3.18 5.94 0.41 0.80 - + - 0.07 221
2 0.09 2.55 1.78 8.76 0.45 0.70 - + - 0.05 1.43
3 3.68 18.50 0.51 2.36 0.31 0.33 - + - 0.13 36.13
4 - 7.04 2.63 5.88 0.06 1.02 - - - 0.01 2.68
5 + 0.95 0.70 3.04 0.05 0.04 - - - 0.02 1.36
6 0.84 12.95 2.44 9.58 0.45 1.08 - + - 0.05 5.32
7 0.20 1.91 1.18 9.98 0.37 0.48 - + - 0.04 1.63
8 0.22 0.79 0.58 1.11 0.13 0.53 - + - 0.23 1.25
9 0.49 9.38 7.13 11.00 0.38 1.43 - + - 0.04 1.07
10 0.10 0.86 0.17 0.73 0.17 0.13 - + - 0.23 4.92
11 0.75 52.90 6.70 55.60 1.99 6.64 - + - 0.04 7.90
12 0.61 1.02 0.55 0.65 0.10 0.14 - - - 0.15 1.84
13 0.39 9.14 0.29 0.52 0.17 0.03 - - - 0.33 34.77
14 6.64 26.05 6.62 37.75 0.96 3.67 - 0.02 - 0.03 3.93
15 0.03 0.49 0.28 1.06 0.07 0.08 - - 0.14 0.07 1.71
16 0.69 2.62 3.20 4.16 0.65 0.80 - - 0.42 0.15 0.82
17 0.16 1.82 2.27 4.89 0.18 0.27 - 0.06 - 0.04 0.81
18 0.38 1.46 1.34 9.22 0.21 0.54 - - 0.32 0.02 1.09
19 0.34 1.95 0.36 0.98 0.11 0.08 0.21 - - 0.11 5.45
20 0.29 2.25 0.95 8.81 0.17 - - - - 0.02 2.37
21 0.15 0.20 0.11 0.25 0.47 0.03 - - - 1.88 1.77
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