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Determination of Morphine, O*-Monoacetylmorphine, Codeine
and Acetylcodeine in Heroin Addicts” Urine by Onr Line Solid Phase
Extraction ( Column Switching) Liquid Chromatography
with Tandem Mass Spectrometry

LTANG Chen, YE Harying, ZHANG Yurong, WANG Rong, CHEN Yong sheng
(Shanghai K ey Laboratory of Crime Scene Evidence, Shanghai Institute of Forensic Science, Shanghai 200083, China)

Abstract: Morphine, O*monoacetylmorphine, codeine and acetylcodeine in heroin addicts”
rine samples were analyzed by orr line solid phase extraction (column switching) liquid chro-
mato graphy-tandem mass spectrum (LG-MS/MS) . T he urine samples were directly injected
into a extraction column( Oasis HLB 2.1 mm X 20 mm X 25 Hm). After a washing step
with the extraction mobile phase, the retained compounds were flushed into the analytical
column (Xterra MS Ci8 2.1 mmX 150 mm X 3.5 Bm) with the analytical mobile phase and
morphine ds as internal standard. T he positive electricspray ionization mode was applied,
multiple reaction monitoring ( MRM) mode was used to analyze target compounds. Identifi-
cation was based on the compound’ s retention time and two pairs of precursor to-product
ion transitions. The limit of detections(LODs) are 1 Ug/ L for morphine codeine O™mono-

acetylmorphine and 0. 3 Hg/ L for acetylcodeine. T he method has excellent linearity, and the
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linear correlation coefficient is greather than 0. 999 1. The method shows high sensitivity
and selectivity, which is suitable for analysis of morphine, 0™ monoacetylmorphine, codeine
and acetylcodeine in heroin addicts”urine sam ples.
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Fig. 1 Schematic representation of the columm switching set up
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Table 1 Mass spectrometric parameters and diagnostic ions for morphine,
0% monoacetylmorphine, codeine, acetylcodeine and morphine d;
/ min [(m/z) /(m/z) /'V /eV
165. 1 38
(Morphine) 6.01 286. 1 50
153.1 42
d3 (Morphine d 6.01 289. 1 103:1 3
3(Morphine d3) .0 89. 153. 1 50 4
215.2 28
( Cod eine) 7.69 300. 2 45
165. 1 38
0% 211.2 25
9.58 328.2 50
(0% M onoacetylmorph ine) 165. 1 38
A 165. 1 45
( Acetylcod eine) 10. 80 342.2 43
25.2 28
2 6.01 7.69 9.58 10. 80 6.01 min,
2.1 )
0°- 2.2

(SN) 3
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Fig.2 TIC of morphine, O monoacetylmorphine, 3

codeine, acetylcodeine and morphine d;

2 O~
Table 2 The limit of detection, linear equation and coefficient of morphine,

0% monoacetylmorphine, codeine, and acetylcodeine

/(Ug/L) / (Mgl L)

1 1~ 10 000 y= 0.012 014 2%+ 0. 164 173 0.999 712

05 1 1~ 10000 y = 0.057 381 4x+ 0. 520 135 0. 999 538
1 1~ 10 000 y = 0.042 998x+ 1.073 72 0. 999 464

0.3 1~ 10 000 y = 0.095223 lx— 4.727 1 0.999 151

3 o-
100 S
Table 3 Intra and inter day precision of morphine, =
O monoacetylmorphine, codeine and acetylcodeine §
3 )
=} =+
/ < 50f N
=]
(Wg/L) RSD/%(n= 6) RSD/% (n= 4) 5

H—35.99
7.67

30 1.84 2.53
100 1.43 4.04 0 T T T
2. 00 6. 00 10. 00 14. 00
300 1. 06 3.73 .
t,/min
30 3.09 1.97
3
0% 100 1.33 2.41
Fig.3 Chromatogram of a case
300 3. 64 4.00 &
30 1.79 1. 16
3
100 1.99 3.09
( SPE) 1)
300 2.78 3.55
2 2
30 3.42 1.78
2
100 2. 14 3.47
5 2) , ,
300 2.62 3.62

HPLC : 3)
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