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Abstract: Scientific evidence in drug-driving cases and its analysis methods play an im-
portant roles in traffic-related legislation and legal justice. The method of gas chroma-
tography-positive chemical ionization-tandem mass spectrometer (GC-PCI-MS/MS) was
utilized in sample preparation and analysis process, in order to detect the amphetamines
in trace and decayed blood samples. 370 blood sample residues were collected from
traffic accident cases and tested for blood alcohol concentration (BAC), which were
re-tested for amphetamines. The results indicate that the method has low limits of
detection (LODs) for four amphetamines, show a good linearity and high extraction
recoveries. Approximately 0. 27 % of the blood sample residues are positive for ampheta-
mines. The results provide an efficient method for drug-driving cases as well as impor-

tant data for the related legislation.
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BTG ESY, 2003 FE i, B4
22 130 ) 0 3R 5 SR FH I 340 B AL W #) T =X 9
EIFRHEFERET , AL, & B A gk
SR PR 025 3 45 Jy 2 BIF 92 AN [ A 288 1) B o X 25
BEAT SR 5 i, 3 Sk A 56 % A B I o T SR AR
TEEMKET .

AERE, SR EE AP B RLMZ G, 5
BRR MR T @B E Mt &kE, HiX
Ii) R 22 JT DA i A 5 | R b 5 3 10 1 L T I %o,
FEFEHRAETF.D RESON TS50
W 2 1 O 1 3 R AT, X 3 A B0 A i 2k
HRIEEIEFAHITE R T AR 2 F
BEVEBSHAN EERMIEE N EL”
S FE XREERFBRABIIFREE”
Kl TAE AT H

YF U, A TAERL 4 Fh R 0L 22l At B 28
BTN E AR, UL 370 /N A @S HE ]
HEAT IR R 5 T 4 A B L R TH I YR
R M &, L= R 4 Bk (TFA) f5 4 AL 77 B 4E
FRE S B RTAL B B, LR 3% 1E B T
B, - £ BB R B 1 (GC-PCI-MS/MS) 1E S 4> B7
R, T — MR SR EEN TS
ELS Sl i

1 WL
1.1 U H5E&E&

Varian GC3900 S AH @ 4% , Varian SAT-
URNZ2000 Jii #% {%: & B Agilent 2 7] 7
HH S11-Ni4 B #E R K 5. b = Z R
FAL A PR B 7= i IKA VORTEX GENIUS3
W EdR & o . GRS TGL-20B B0 AL: Lg%

SRR
1.2 RKAE5#HmM

KA W (amphetamine, AM) 3k fg b, H &
R (methyl amphetamine, MA) % B £k,
3,4-W H = & EFE A W (3, 4-methylenedioxy-
amphetamine, MDA) i &%k ,3,4-W FF — & 3
& X W% (3, 4-methylenedioxymethamphet-
amine, MDMA) B2 £ b5 1 & - B R A LY
TR SE D4R At 5 3 B 1 75 $h IR £ (SKF-525) ,
N-F - -= B (MBTFA) : £ € Sigma
AV B (B R4 . 32 [H Fisher 24 7] 77
as IE OB (BT SE) . BERIEA R M =R
Hbe . S8 (o trdD b L) 7 B
F AR il R R & O AR ME SRS YZB/
€ 0709—2010) . L1 A= Yy B 25 FR 2> 7™ i

SRS EIREERESEE; 2
Rl J F AR A% & A A AL AR R AR
A B R AL #2423 370 #y, #5954 2013
HEI~3 HPIMEAEZTEEREFREALFEAN
RN . R BIBR 2000 1 48, B d ke i &
#j}y 3~5 mL,
1.3 EWH*E
1.3.1 #EmflsE EFFRE 5 mg bRdEs AM,
MAM, MDA MDMA, ) JE 7K F B g %5 5] , T 1
WREH 1 g/L AR B (LA RS i) . MEBA R
B 25 mg SKF-525, LA TC /K F g S 95 51 TiC ) ¥
FEA 1 g/L SKF-525 WAREEWK . FrifE RN
PRV B T UKAE R R AR B e IR
PEFT R, MEFIFRI 4 g NaOH, F 25 B 77K AL
AL JE H 2 mol/L NaOH /K .
1.3.2 HmER mTFZEbHXENHY
SR TE L B SRR T M 1S 4
it aE S B RERESH S, r LA RA
TFA R A AT =K 5 16 P Jre 22 A8 S AR i =3
S T B2 RS 1 A B ROR . AT TE
Musshoff S50 12 38 [ £¢ & B 4 21 7 1k 19 3L Bk
b X EHEAT TR, AR STRE -

1) B 200 pL 25 88 i B 53 52 i A
FL5mL BLHREH, WA 100 pL 2 mg/L
WFRYE 30 pL 2 mol/L NaOH ¥k, 1B &3
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5. MBS WA 500 pL AHLER GEC &
HEZEH B REIRY 15 min,

2) P 20 000 r/min B> 10 min fF , B 200 pL

EYE . HBZE 0.5 mL B0, A 40 pL
MBTFA,70 ‘C/KE M 20 min, #17 TFA £
A, WL pL T L SAH A 5 BT
1.3.3 @& A% H:DB5-MS(30 m X
0. 25 mmX0. 25 pm) ; FEFE DR EE 280 'C; )7
FHE B IHEE 80 C,44KF 1 min, A 10 °C/min F+
JRZE 280 °C,f£%F 2 min; 2R (He,99. 999 %6) i
1.0 mL/min; AR HERERFR 1 oL B FB
Kl 2s s 5 7 BHR B 170 C KR E 170 C;
BN IEIR 3 min,
1.3.4 Jiik & EI-MS SIS BRI A, 6
BEE 70 eV, R HIETELE m/2 40~400, 3 $
EEEME T H: AM (m/z 91,119), MAM
(m/z 91.119) ,MDA (m/z 135.162), MDMA
(m/z 135,154,162), CI-MS/MS # =X, 1 ]
o 8 PR R B LS, T AT R mm/ 2 40~
400, BB E M WM B + R : AM (m/z 119,232),
MAM (m/z 119.246), MDA (m/z 163.276),
MDMA (m/z 163,290),

2 HR5ITR
2.1 SWAFEHRL

TFA fid b4 GC/MS Bt LYk
B R T I S B A R L DT R AR,
TIEN B RE A E UK S RNE S E S
FROR TR, 7 ZAE 0 07 1k MO RALBE LR Ak
FAEEAS B & B 25 J5 T XU oA 7 1 AT
fb. Wi, k& TFA fiE% G GC-PCEMS/
MS WEAE 24 F B, LA B O S < @ Ak

BB, & KR R B iRy
SYETE, B TIRBRENSIIECR, LG
ZERTANBERHMECGEC M =R P L) .
R [B) L B ) S R L BT S S R R LA LR
HEANTEZIEWMEER, FELHEIED
S AR AR 15 min, 4 IR L&A
WIRI X RS HI TE 1. ERAHEZE
T A FMERWNKEEFEMMARY S TFA 17
AT TR R AIE B A R, HA
WERTE 1, WOTE T RS g
BRI TR 2,
2.2 SWARNHIE

B 1 mL % i, 38 3 %0 50 mg/L 5 ifE
i TB A VR » T ) 2 o VR BE 43 00 R 0. 1,0..2.,0. 5,
1. 0.2. 0,5. 0 mg/L HRE 48 b 2R 50 1 e s
¥ 1. 3.2 AT AL B, GC-PCI-MS/MS J5 ¥
R, DA I A b o R B D B AR AR L R I
U TE] R 55 P A A e T AR B LGB A N A A, 2 1
PRUER 2%, IR I BB SR B R®, DL AR
i ) B AR AR Nk B (R R 1L S/NZ=3) R b i
HRLOD), A4 R 5 TR 3, LHmEY,
4 PRI EBMTE 0. 1~5 mg/L LN 2L
PERFR (RE>0.99), & K& W PR 7T i35 mg/L
K. T IRBRAE M2 o LV R L R 3
WRBE KRR 1. 3. 1 3T A 0 5 3 4 A e i 0. 2,
1. 0.5. 0 mg/L F5 #E & & 0 10 F & (n=15),
R 1.3, 2 [WHEAT R BURAL 3, f /] GC-PCI-
MS/MS JriEk i, AR 48 B x5 A b i 1 R
FA LGB TR X A v i 22 (RSD) il 0] i 5%, &5
RIVFR 4, BFE 4 TR, 2T IR BT
FRIE 79.70% ~104. 89 % 2 [a] , A8 ¥ 4 v 1 2%
W 6. 5%LLTF.,

£1 GCPCI-MS/MS ZHHMERRESRHEXIBRSH
Table 1 Working parameters of GC-PCI-MS/MS for amphetamines

HirY RERE/min AE%E/mn BET/(n/2 CIDHE/V WTEEHBRE/V  ATZER/pA
AM 7.696 5.0~8.5 232 0.4 300 100
MAM 9.157 8.5~10.5 246 0.3 200 100
MDA 11. 870 10.5~12.5 276 0.3 300 100
MDMA 13. 239 12.5~15.0 290 0.5 200 100
SKF525 19. 039 15.0~26.0 354 0.6 300 50
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Fig.1 The chromatographs of TFA derivatives of four amphetamines and internal standard

F2 AEARBEEXT AMERREERTEAFYNES TFETNRAIETEHE
Table 2 The pseudo molecular ions and fragment ions

of TFA derivatives of four amphetamines under CI and EI mode

e CI BB EI s &R
i
" S FTET WAET WEET
H CH
N _cr, (I:HZ i (I:HZ
\”/ CH, CH,
AM CH; O mi/z 119 mfz 91 mi/z 119

miz 232

THz (|:H2 GHy (|:H2
NH - _cr, CH, CH,
MAM T miz 119 miz 91 miz 119
CH; O

mlz 246
H, 0 CH, O CH
y \H/CF3 < :©/\(|:Hz <O:©/+ < :©/|+
CH, CH
MDA < CH o) o © 0 :
0] 3 m/z 163 m/z 135 miz 162
m/z 276

C|H3 <O:©/\(|3H2 <OI>/(;HZ <O:©/C|lj

A o 5 CH, 0 g CH,
\”/ ’ miz 163 miz 135 miz 162
4 cH,
MDMA CH; O |

miz 290 PS CF,

S
CH; O
miz 154

£3 MAEFRMERM GC-PCI-MS/MS # il 32 i & H FR 0 25 35
Table 3 The detection limit and linearity range of GC-PCI-MS/MS method for the analysis of blood samples

i PR B B 6] /min o 2% HRBE R LETER/ (pe/LD LOD/(pug/L)
AM 7.696 y=6.697 82—1.390 7 0.996 2 0.1~5 0.25
MAM 9.157 y=3.522 42—0. 455 7 0.995 5 0.1~5 0.15
MDA 11. 870 y=2.011 7x—0.196 6 0.994 6 0.1~5 0.15

MDMA 13. 239 y=0.865 9x—0.059 3 0.996 0 0.1~5 0.5
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£ 4 MKRHMERE GC-PCI-MS/MS
i 3% B B 4 2
Table 4 The recovery of GC-PCI-MS/MS method
for the blood samples

B W/ (mg/L) RSD/% (n=5) [EER/%
AM 5 1.8 91. 24
1 4.6 86. 85
0.2 4.5 104. 89
MAM 5 2.8 99. 98
1 3.6 86. 10
0.2 6.5 90. 72
MDA 5 2.2 79. 70
1 2.8 86. 10
0.2 5.8 97. 21
MDMA 5 2.3 79. 70
1 2.4 86. 38
0.2 5.3 80. 25

BAPRE K GC-PCI-MS/MS ik 5
SCERDS 3B 9 GC/ELI-MS SIS J7 i 3k 47 4% 1)
. WIrE REEMAERE, X T HE R
Ik & (10 mg/L) 1) 4 FpOR A I8, GC-
PCI-MS/MS 7 % F AM, MDA, MDMA %
B 454 i ma i 22 B & T GC/EL-MS SIS 7
B 4k, GC/EI-MS SIS 87843 #1 MAM it
FIPE S LB . A H ik IR LR IE TR E B
AEXRE,.7E CLEX T, o] LIRS Bin i
FEFEEMNRNRE BN S F4HE

Abundance
[\*3 1% +
(=3 (=3 (=3
(e) o o
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L L e
E‘ 75
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£ st
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B X0 F BT R AU B B R 2 I 7E
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EIRE T EZME TE B LUE N SE B 1Y) R
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T .
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R AL 1 DRI, K5, % F 4
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WATHIE LS, SR~ TR 2, SREFW &
370 AL ¥R B i H, 1SR A B9 A O 45 R O R
. i GC-PCI-MS/MS Jr gk X H 17 & #%
JE R, RS P& A MAM(Z 0.20 mg/L)
# MDMA (£0. 08 mg/L) Wi Fh 2R TN fic 25 3 & o
RS R SRR, 2013 4F 1~3 A WA, ZE4L
T X R AR 33 S0 2 e 5L, IR IR T B
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Fig. 2 The confirmation results of positive-screening blood sample
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