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Determination of Morphine-3-f-D-Glucuronide, Morphine,
O°-Monoacetylmorphine and Codeine in Heroin Addicts’ Urine by LC-MS/MS

LIANG Chen, YE Hai-ying,ZHANG Yu-rong, WANG Rong
(Shanghai Key Laboratory of Crime Scene Evidence, Shanghai Institute of Forensic Science ,Shanghai 200083, China)

Abstract: Morphine-3-8D-glucuronide, morphine, codeine and O°-monoacetylmorphine in
heroin addicts” urine samples were analyzed by liquid chromatography-tandem mass spec-
trum(LC-MS/MS). The urine samples were extracted by solid phase extraction(SPE), iso-
lated by the Cjs column and then analyzed by MS. The positive electric spray ionization
mode was applied, multiple reaction monitoring(MRM) mode was used to analyze target
compounds. Identification was based on retention time and two pairs of precursor-to-prod-
uct ion transitions. The limit of detection(LOD) is 0.1 ug « L™ for morphine, codeine, O°-
monoacetylmorphine and 0. 5 pg « L™' for morphine-3-8D-glucuronide, the relative stand-
ard deviation of intra- and inter- day precision are less than 10%. The method shows high
sensitivity and selectivity, and is suitable for the analysis of morphine-3-g-D-glucuronide,
morphine, codeine, O°-monoacetylmorphine in heroin addicts urine samples.
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Table 1 Mass spectrometric parameters of morphine-3-f-D glucuronide,
morphine, codeine, O°-monoacetylmorphine and morphine-d,
/min /(m/2) /(m/2) /V /eV
286.2 30
3-8D- 2.00 462.2 50
201.1 43
165. 1 38
2.25 286.1 50
153.1 42
165. 1 38
-ds 2.25 289.1 50
153.1 42
215.2 28
3. 60 300. 2 45
165. 1 38
211.2 25
8- 4.70 328.2 50

165. 1 38
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Table 2 The limit of detection, linear equation and coefficient of morphine-3-f-D-glucuronide,
morphine, O’ -monoacetylmorphine and codeine
' /(mg e+ L™
(;}.g <L
3-pD- 0.5 0.002~5 y=0.669 98x—0.025 665 0.999 521
0.1 0.002~5 y=7.606 13x+0.190 192 0.999 490
0.1 0.002~5 y=11.579 62+0.531 457 0.998 518
O5- 0.1 0.002~5 y=24.657 62+1.755 89 0.998 519
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Table 3 Intra- and inter-day precision of morphine-3-fD-glucuronide,
morphine, O°-monoacetylmorphine and codeine
/(pg s L7D RSD/ % (n="6) RSD/% (n=3)
5 9.903 8. 288
3-pD- 50 5.524 4.811
500 1.137 1. 837
5 1. 656 3.290
50 2.656 1. 036
500 0.938 1. 664
5 2.452 2.093
50 1.520 1.554
500 0. 659 2.469
5 3.986 2.363
Of- 50 3.500 2.282
500 7.581 6.237
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