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Determination of Heroin and Its Metabolites in Addicts’ Blood
by Solid Phase Extraction and LC-MS/MS
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(1. Chongqing Traffic Management Bureau, Chongqing 400054, China;
2. Chongqing Institute of Forensic Science, Chongqing 400021, China)

Abstract: (O°-Monoacetylmorphine, morphine, morphine-3-8-D-glucuronide in addicts’
blood samples were analyzed by solid phase extraction (SPE) and liquid chromatogra-
phy-tandem mass spectrometry (LC-MS/MS). The samples were extracted by extrac-
tion column (Qasis HLB), and then were flushed into the analytical column (Atlantis™
dC18 (150 mmX3.9 mm X5 pm)) with methanol and water containing formic acid as
mobile phase and morphine-3-8-D-glucuronide-d; as internal standard. The positive elec-
tric spray ionization, multiple reaction monitoring (MRM) mode were applied to analyze

target compounds. Identification was based on the compound’s retention time and two

% HH:2014-08-22; & H B #1:2014-12-01
EEBM K MAI78—), B UK AT T A, TR, NFB/A K THE. E-mail: zhangsong_2008@163. com
[ 2% H R B i) : 2015-05-26 ; W 4% H R 41k : http: / www. cnki. net/kems/detail/11. 2979. TH. 20150526. 0915. 006. html


http://www.fineprint.cn

368

i e S RLE

pairs of precursor-to-product ion transitions. The results show that the limit of detec-

tions are 3-5 pg/L for morphine, (°-monoacetylmorphine and morphine-3-g-D-

glucuronide. The linear relationship is well, and the linear correlation coefficient is

greater than 0. 997 5. The average recoveries are 80. 6%-98. 9% with the spiked levels
of 50, 500, 1 000 pg/L, and the accuracies are —7.3%-9.1%. The method has high

sensitivity and selectivity, which is suitable for analyzing the heroin and its metabolites

in addicts’ blood samples.

Key words: liquid chromatography-tandem mass spectrometry (LC-MS/MS); solid

phase extraction (SPE); Of-monoacetylmorphine; morphine; morphine-3-8-D-glucu-

ronide
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AT AL 38, LC-MS/MS & i 1 7 A ¥ 7[5 &
HEZMRE Y (O - B, e 3-5D-
A PEEE R G HE) , B R IG IR L R A i R
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1 SEWEHH
1.1 XEBREF
API2000 LC-MS/MS Bt F % : £ E ABI 2

Al 7 b s LG-20A 2 W 280 Wk A 5 1% X, Caliper
Rapid Trace [&#H 2 B : H A B B B 7™ 6
AE240 ¥RV (T 432 —) :Fit Mettler 2
A 75 & s Beckman Allegra X-22R Centrifuge % ¥4
GRE O Hl: £ E Beckman 2 A 75 & ; Millipore
Direct-Q3 # 4fi 7K #l.. & [E Millipore 23 F] 7= i .

W% L g e 3-g-D-% A OB RS R NG mE
O -F. 2 e 5 W b UE & K 3-p-D-4 4 W I 1R 1)
HE-ds (M3G-ds) AR - ¥ i1 [ 25 4 ) 48 41t |
1 Ay 6,93 48 5 Ho At 350 8 R A A 4l

LERAER A Analystl. 4. 1 Mk R4 2
1.2 BEOES

S AER B 1 mg O°-H LBt HE MR
M3G R T 10 mL FEMH, P EEE,
BL il B 100 meg/L {8 -G 45 AR f 5 2 W . 2331
WEFHREE0.1.0.2 mLIB AR RESE T
10 mL 28, A BEE 2, Bl 1.2 mg/L
IBAPRET/EW . B 0. 05 mL 100 mg/L M3G-d,
FRUEsh T 50 mL B, A H B 4, B0
A% 100 pg/L iR TAEW .
1.3 TIEHZEHLHE

¥ 100 mg/L B & bRy &k 25 VR 43 51 BT
HAR 0. 1,0.5.1.5.20 mg/L 5 A [ e B 1 3R
BARUE S BUS Y 0.9 mL 28 {4, AR IK
B 0.1 mL & ¥ BE (1918 & 5 v W ¥ WL TR A
Ja, & 1.5 mL 100 pg/L M3G-d, BIK%
ke, B 0 4 B M A BUME (Oasis HLB)
J& » AR 3% B s B A AR, i Analystl. 4.1
SR R bR e £ .
1.4 ERLEGTE

] 1 mL MBS A IIAS 1.5 mL 100 pg/L
M3G-d, F7K 35 W6 B B0, B B WS W, 7 ad
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s B Oasis HLB B AHZEBUE KK A 1 mL
HEE. 1 mL LB -FKEL, R EEREE ARG
A1 mL KB FKEE,2 mL FEEEBL, AR
T ,0. 5 mL ] 4550 3 AE % 8 , REA I

1.5 W&EH

1.5.1 WAHEHELME A Adantis™ dC18
FE(150 mmX3. 9 mmX5 pm) ;P 0. 5 mL/min;
IR 35 CsHEFE&E 20 pL; JRahAH . B B (AD FI
0. 1% PR K ¥ W (B) 5 6 JE P M : 0~ 3 min,

20%A~90% A,3~9 min,90% A~20% A; &
RAERTE] 12 min,

1.5.2 JRigk&MF HmZE(ESDETFE.Z K
N YT (MRMD =14 07 2, IEB FHM, %
M5 200 V, SRS 35 Pa, AR
20 Pa, B FIRIEE 400 C, i EIAER. &
MEEYRPXNEEF/FET QD HEE
EEFR IS HERI NS HA 1 X B8 F /8 W iy
BB, & MRM 233 TX 1,

F1 DH3-pD-EEHERBEGH ., AFR.O -2 ZBHDHE, 8% EH MRM S
Table 1 MRM parameters of morphine, M3G, M3G-d; , O°-monoacetylmorphine and heroin

£ LR B B[] /min ERBE T (m/2) EMEEF X (m/2) RifERE R/ eV
N i 5.81 286.1/165. 1 286.1/165.1 52.0
286.1/201. 1 35.0
M3G 4.61 462.2/286. 1 162.2/286. 1 41.0
M3G-d; 4.61 465.2/289. 1 465.2/289. 1 41.0
OF -3 2, T e e 7.29 328.0/165. 1 328.0/165. 1 49.0
328.0/211. 2 35.0
pe3: 355 8. 49 - 370.1/165. 1 63.0
370.1/268. 2 39.0

T —RAARE, Bk ER

2 #ERGiTi
2.1 @R

e 1.5 T A8 A2 34 it 5
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35 BB BRI AN 4317 » L0 T R 5 P9 s 0 T AR
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2.3 BREBEERERE

Mz H2 PR P OF 3 MREEK

JEE BR85S A R R 9 BEE O3
M 50,500,1 000 pg/L, A ndr K F B 5
ASTATRE W AS & 0 B 2K - 1 7 2 ] i, 1R
I 1 0RE 2% Hk JRE aE  RE  OR BV R R, R
FIFHR 3, EEWEM. TR E RS 6
WAEIH AR E R BN E 4 X, BEA

HKE R, BRI TR 4,
25210°
20 d
Z 150 ¢
g
Z 10F
0.5F a b
0 T T T T T
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O -RZBIGHE (c) g ERE(DMEBEEFRAILHE
Fig.1 Total ion chromatogram of M3G and M3G-d; (a),
morphine (b), Of-monoacetylmorphine (c) and heroin (d)
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R2 IpD-EEHEEBOHE.DHM O-AZBEBHENENR . EERMEEXE
Table 2 The detection limits, quantification limits, linear equations and coefficients of M3G,

morphine and O°-monoacetylmorphine

HY AR KR/ (pe/L)  ERTR/(pe/L) RETE/ (pe/LD Ay MARRE
n e 5 10 10~2000 y=8.96x+0. 0335 0.9986
M3G 3 10 10~2000 y=7.38z+0.0359 0.9989
O -8 Z. R 5 10 10~2000 y=28.19x+0. 0248 0. 9975

R3 3FD-HEEEERIDHE . ISHE O -8 Z B 1S ME A B I 22 A R B

Table 3 The recoveries and accuracies of M3G, morphine, O°-monoacetylmorphine

P ™I 50 pe/L RH0 500 pg/L A0 1000 pg/L
B/ % HER B/ o W e e / % R B/ W e 2 / % R/ o
e 80. 6 6.5 84.5 4.1 92.9 2.3
M3G 81. 5 —7.3 90. 3 —2.3 98.9 5.6
OF-BA 7 B G 1k 87.6 9.1 89. 4 5.3 93.1 8.2

F4 pDO-HEEEBRIDM DM O-AZBIBHR BR T E EEEE

Table 4 The intra-day and inter-day precisions of M3G, morphine, O°-monoacetylmorphine

e WP 50 pg/L e 500 pg/L ¥R 1000 pg/L
ARKEE/% HEEEE/% BREEE/% BEKEHEE/% HABEE/% BEBEE/%
M3G 0.9 2.6 2.6 4.6 2.1 4.2
N i 2.6 1.8 3.9 2.4 2.1 1.9
O -8 Z. R 1.8 1.5 2.4 2.7 1.9 3.6

HHABEE n=6, HAEHE n=14

2.4 SEBRAY %G L4 FHZGYTE 10 min R PREARI . %07 1k

2P 1:2013 £ 7 A, R B /NI A5
BHRWRX AN RIERRTIES 6 £ RAEESEM
.3 1 NE 7 240 A B RGE Al
B FEHCRASE, RERUERA R EFEE I
FRBE SR T WP A G R 35 DA &
PEBERR G, H 5 B3 5l 126 g/1.83 pg/L,

P 2.2014 5 2 A IEE R R R X R4
T—RANXIEIET A ENRFEM, BRAF
B R A S WA R . 5 TR AL P
Fret 8 i i T 1 TN B 2 I M I 5 7 ) 5 9K
kg O° -8 BN R S HEF 3-8 D-4 A B S
R, H A5 B i 221 pg/ L. 983 pg/L(E
BEGLR) 392 pg/L, HAEER THE 2,

3 AFit
AWEFEEE ST T 1B AH 2 WA 3 - HR K R
i DR A 98 9% PR B LA 7 ) B O ik AT S

BT YL RE J7 58 G BE R, B R B I [ A
H3 BRS04 A B o A GE ) 00 A 5 L B A
RUE S, RET R [7) I A 00 9 3% X L 3-5-D-4
B R b NG R OF B Z R AT ME 4 Fh 254

5 x103
e b
2 3t
g
2o
1r a c
0 T T T T T
0 2 4 6 8 10
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B2 EHf2pEETREER

Fig.2 Total ion chromatogram of case two
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