Hans Journal of Chemical Engineering and Technology % T 5$iR, 2014, 4, 79-85 Hans XM
Published Online November 2014 in Hans. http://www.hanspub.org/journal/hjcet
http://dx.doi.org/10.12677/hjcet.2014.46011

Studies on Detection of Amphetamines by
Gas Chromatography/ECD

Zhigiang Zhail, Teng Shiz, Yahong Zhous3

'Criminal Police Brigade of Yangzhou Police Bureau, Yangzhou

2Yixing Police Bureau, Yixing

*Criminal Science and Technology Department, Jiangsu Police Institute, Nanjing
Email: zhouyahong@jspi.cn

Received: Oct. 16", 2014; revised: Oct. 28", 2014; accepted: Nov. 4™, 2014

Copyright © 2014 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Open Access

Abstract

This paper studies the way to detect amphetamines with the use of gas chromatography, or to be
specific, the electron capture detector method. By detecting amphetamine, methamphetamine and
pseudoephedrine under a certain condition, the standard curves were drawn. The standard curve
of amphetamine isy = 5.36x — 690.98, R = 0.9994. Its linearity range is 2.0 x 102 pg-mL-1~1.0 x 103
pg-mL-1, Its detection limit is 2.0 x 102 pg-mL-1 and its RSD is 9.83%. The standard curve of me-
thamphetamine is y = 1.34x + 215.83, R = 0.9980. Its linearity range is 2.0 x 102 pg-mL-1~2.0x103
pg-mL-1, Its detection limit is 2.0x102pug-mL-1 and its RSD is 6.29%. The standard curve of pseu-
doephedrine is y = 8.07x + 176.38, R = 0.9988. Its linearity range is 6.4 x 10-1 pg-mL-1~4.0 x 102
pg-mL-1, Its detection limit is 6.4 x 10-1 pg-mL-1 and its RSD is 5.69%. Some drugs seized by local
police were analyzed and their active ingredients and contents were defined. Amphetamines were
extracted with dispersive liquid-liquid microextraction (DLLME) and the results showed that the
average recovery of amphetamine is 39.70%, methamphetamine’s is 51.68% and pseudoephe-
drine’s is 65.05%. This article can provide as reference for judicial detecting of amphetamines.
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ASCRA T AABISE N B R RANSRN e KRN ERF RN . E—E0ilixt TRARAERERK. B
EEWE. WREBIRERRLHERNERTRNRENE, SRXRERORERZ Ny = 5.36x -
690.98, R=0.9994, ZMJEE52.0 x 102 pg-mL-1~1.0 x 103 pg-mL-1, & HFR52.0 x 102 pg-mL-1,
FXFRAE R 2 9.83%, BEERIZKFRMEHL Ny = 1.34x + 215.8, R=0.9980, ¥ 42.0 x 102
pg-mL-1~2.0 x 103 pg-mL-1, K HE}2.0 x 102 pg-mL-1, MXHRAERZEN6.29%, BRI ISR
£ Ry =8.07x + 176.38, R=0.9988, LMIiE 6.4 x 10-1 pg-mL-1~4.0 x 102 pg-mL-1, K HR56.4 x
10-1 pg-mL-1, MXFRAERZENS5.69%; FHRMBERPEARLZRNE RS AHEE. KA EW
MMAERREARRN ER=MEFR, L PFHEKREN39.70%. 51.68%. 65.05%. A HERERIFR M
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1. 3]

HA GRS AT B A RO B ALK, 2R DR IA R B A, EHLRIAM () N A7 |
BT RERIHUAN, TR RCHT A3 dh i ff e o IXRPATAE SN EEBCR 04T, 5 I SR A R SO 5 3145
DRI b AR 22 [1]-[3]. HAT, £ RNES e MU — S8R FE AR ], 32 2R AT BRI A0 M 4 58 R A
KA [41-[6], H i T H o T BB/ LB FIZ8, £ BERE AT 50 BE EATAT AR AR B, S0 PR BB
ARVREARIE R T e R30S AR ORI N Je 3, SR UM (i ARE DL -7 S ) 28 247 4
B, RRGE ORI, LURAZI IR IR & ARG TE,  JFR A 2 BB AR AR 7 B 3R BOK
PSS AR A2 (7], FIRT AR G Bot i & &, 2R IR M i Rl B 4t 1 — 52
&%

2. R FEMNR. WFIfHEm
2.1, KWFENIRF

H A B A E GC-17A AL, HARH CBM-102 TEu.
2.2. FERFFEH

7. HEE(BiE4, Tedia Company, USA), “&H (i, LA RFIERAR), T
TR N (R A 22 A BR A F]), R ERIR (i A 223G IR A )
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Fobt: TR EE | SE S (L0 R t BROR ), T 50T 4ROk EE 11 BB (1 £ S ) .
3. LW
3.1 {UEREHE

AMRE A 1 R B, HEREINEE: 250°C, AT DB-1(15m % 0.53 mm x 1.5 um), FEif:
HIIE 150°C, A 10°C-min ! FHEZE 250°C H{#%F 10 min, ECD ¥l #%i% /& : 280°C, A9/ 3% : 10.00 mL-min ™,
yfitk: 0.0, EWA: 50.0 mL-min s

SAREAE AR 11 85 BUS, BEREOEE . 250°C, A T: DB-1(15m x 0.53 mm x 1.5 um), #:if:
HIIE 100°C FEA#4F 2 min, L 10°C-min™ JHE 2 250°C H- %45 10 min, ECD &l 235 280°C, ALik:
8.00 mL'-min*, ZMfitt: 0.0, EM’<: 0.0 mL-min’,

AFHEE AR I /5 UK BEREDIEE: 250°C, AT DB-1 (15 m x 0.53 mm x 1.5 pm), FEif:
76 80°C, LA 10°C-min t FHE £ 250°C 3:4#4F 10 min, ECD Kl #%i% /% . 280°C, ik : 8.00 mL-min™,
Srifitt: 0.0, EMA: 0.0 mL-min™,

AR EE AR IV: 3 RS, BERE IR : 250°C, A T: DB-1 (15 m x 0.53 mm x 1.5 pm), F:if:
76 80°C, LA 10°C-min ' FHELE 250°C H:A%£F 3 min, ECD kil #3152 . 280°C, #:¥i#: 8.00 mL-min™,
Site: 0.0, EWA: 0.0mL-min™,

3.2. BARBYECHI

1) AR A 1 T il

a) K PRIUER IR 3 2R T % 2.3 mg, N 1.150 mL B A, N B e K BR R AR AL » #E 75 1R 3% 5 min,
B0 5min, HUEERE WS 2.0 mgrmbL T ER R B R TR bR AE I 45T

b) & % FREUB IR 25 A % 2.1 mg, I 1.050 mL FH A, FR 3 2.0 mg-mL™ (BT BR 2 9 RE bR A I 453 o

C) FEEHRELEREL Oy R B0 3.0 mg, h 1.500 mL FFEEVE MR, TCPE 2.0 mg-mL ™ f) £k R 04 R B bR v
W

2) 1 FEE AR 5 Y Y P R 1)

a) 7 HIECH] 2.0 x 10* pgmL ™', 4.0 x 10° pgmL™". 6.0 x 10* ug'mL ™" 8.0 x 10% pg'mL*. 1.0 x 10°
pg-mL ™ [ R R I R R T o

b) 7> HIECH] 2.0 x 10? ugrmL ™', 4.0 x 10% pgmL™. 6.0 x 10* ug'mL ', 8.0 x 10° pgmL*. 1.0 x 10°
ug-mL ™ B R 2 TR v T o

) R 2.0 x 10? pgmL ™t 4.0 x 10? pgmL ', 6.0 x 10? pgmL . 8.0 x 10? pgmL ', 1.0 x 10°
gL R ER R D JBR B B K -

3) BYFREE A RS B I B 5 I T

a) R PRI 3.3mg g i 4K EE | SHAER, I 1.000 mL HEE AR, AR 5 min, B0 5 min, B
0.500 mL I JZ353, n 0.500 mL HEERGRE, B 40uk e | 5w

b) K& FREL 3.3 mg B HT T 4RVKEE 1L SREA, 0 1.000 mL FEE AR, AR 5 min, B0 5 min,
¥ 0.500 mL [ 2, /n 0.500 mL FREEARRE, BR800k 11 ST

3.3. ¥RAERIZLRYLR ]

T3 R ER IR O BRSO R A PIR  ER TR I 2 TR O LR L Pt A 1 pl UM Bl 3, 20
min J& 75 2 3 B REREBOERE 2 U0 5 2 IR g A (L 103 D L) R AR T48 ORI X I FRIAR JBE (LA
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ngmL N BAL)BEAT LR AT, 13 AR A FEA R A
3.4. ¥HHPRSCIE

70 R R IR Dy R BTG BALRR A P RN T 2 T (B B VR FZ VR G R 1 pL T U il o, R
F € T PRI 2 A PR

35 FWEEIR

53 51K 4.0 x 102 pg-mL L (SRR DU IR 508 6.0 x 102 pgrmL P BRERZE A 6.0 x 107 pg-mL " £k 1 1 3%
KA ROERE 1y FARM GG, SAETGIRE 3 Uk, ARYEUE AT S AR X bR v 22 o
3.6. REFMBVAS RESERNE

I3 T GRVKER | SR 1 SRS 1 ul TARAHEIEACR, SRS EERE 2 K, 20 min J5 /3 3 65
B, SRk B PR B I R) 5 H SR 2R T I . RGO PRSI 1) £ B I T 3247 bt AR o A5 R oy, IF
R FE A 4 T 248 R B3R K 25 P DR TR AT B SR UK 280 20 1 o i 0 4
3.7. BRI ey stLs

B e e N BRI, A0 IS I = 2R R e R AR, SR A 23 BB R BB RS BORE i, AU
SRR 75

1) B 1.000 mL & HF ke T HIZERE ., A 0.500 mL HEE, JREWE], MENFERGI&H .

2) B 1.000 mL HEET HZERE S, M 0.0500 mL ¥R EhERER AL, e il AR 14 FF I 45 P o

3) HX 3.000 mL {255 725 F R, NN 0.1800 mL2.0 x 103 pg-mL ™ {4 £ WOy JBR 34 Bl v I 459,
FATE /KRR BRAM AR ST pH 2 13, #AE RS 5 min, 5.0 5 min, B 1.600 mL _FEHRHS0 R 2 4, 4
BIHIN 0.1500 mL AHGT, $R % A HBIZAL 5 min, B0 5 min, SHECEHLUE &5 IR PR,
KBHET, i 0.2500 mL HEEE 2, Ar5 A D RREL I G 1 5 FION RIS B Il ek 2 5.

4) Hy 3.000mL fe B 5 725 R WG NN 0.1800 mL2.0 x10° pg-mL ™ RIBT IR 2 78 R bRl 4, I
IKBR AN [ R pH 2 12, #A PR 5 min, B0 5min, B 1.600 mL FEERIFEN N 2 4, 250
A 0.1500 mL 2B, &% HE A4 EhFLAL 5 min, B0 5 min, SHECEHLZE SRR P E, KB
T, 4 0.0800 mL HIEEE RS, A5 AR A SR 1 5 R TR IRIBGR 2 5 .

5) HX 3.000 mL i3 5 745 F BRI, N 0.1800 mL2.0 x 10° pgrmL ™ f 25 F 35 246 P e v I 45 V0
FTE /K R ERAN AR 5 pH 2 12, 8 A 4R 5 min, 2.0 5min, HX 1.600 mL b E-H55 9 2 4y, 4>
SN 0.1500 mL 2507, R I AHEIEAL 5 min, B0 5 min, HHECEHLZ &0 — R P g,
KIHET, 773 0.0800 mL HIREEZS, Ar-5 oy IR I RIS 1 5 F0 R SR TN i [l fieik 2 5

SR O R IO 15 DARRBE BRI 2 5 RGO 15 SRR REEGR 2 5.
FRBEESOR 15, FIEEZEFRZEIBOR 2 53R 1uL MG Ach,  ARYE 73 1 P g i AR S in
P2l R

4. BER5TTR
4.1. SEGERGEREFE

TSR RS | NEERE, AR NWIIR 150°C, LA 10°C -min !t FHE % 250°C JE4R4F 10 min, FEFE N
10.00 mL-min™, EMS9 50.0 mL-mint, F R B IR P bR AR e 4 T HEAT PRS0 B R R ke )
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TREAW A, AR F 5%EA5 5.

KA RS S 1A AT IO, IR IR e 5 R B AR B Rk, HAM A
FE 1R =R R R I W TR T

D] I 5 5 A PR 0 M 2% P AR IR D3R 80°C, L 10°C-min t FHIR % 250°C H-f##F 3 min, ECD il
PG 280°C, KEUE: 8.00 mL-min™, HEATSIK, 73 FISKTIE MR I AN 2N 3.40 min, LI
F A AR B I TR £ 9 4.64min, P BRI £ BE 1 101 2024 7.30 min.

4.2. FREMZRET]

oK ER R O RS BRFR A BRIRR IR T G B FE AR ME VA WOR A 1uL TR s ch, &
PV RERE 2 Uk, 43 BN HBHRIC a0 A WL 1~ 3,

FAI DA AT e A0 AT, DAVRBE(BA pg-mL ™ A RAr) A X ARAR, ETEIA(LL 10° N0 Y ALK,
BB RRE R brAE 28 y = 8.07x + 176.38, R® = 0.9988, £k 4 6.4 x 10 pg-mL "~4.0 x 10°
pg-mL ™ty ZETRRAIARAERI £y y = 5.36x — 690.98, R*=0.9994, £PEiEHJ 2.0 x 10° pg-mL'~1.0 x 10°
ngmL™s FIIEZE A REAbRAE I ZE N y = 1.34x + 215.83, R®=0.9980, ZkikiFH 2.0 x 10° pg-mL'~2.0 x
10° ug'mL ™,

4.3. $EHBRELE

LA T UG e R 2 T R 2R 5 3 ARSI (VAR B AR HE B, s L S50 Hh O R B BRI A HHBR N 6.4 x
10 pgrmL™, P REIR R A 2.0 x 10% pg-mL ™, 2 P (R HEBR A4 2.0 x 102 pg-mL 2.

4.4, FBHEXE

43914 4.0 x 10% pg-mL ™ (I ERFR YRR B A, 6.0 x 10% pg-mL AR E I i%. 6.0 x 10% pg-mL ™ £hfiE H
BRI HORFE 1 oL TGRSR, GRERGERE 3 Ik, BTN roRs % L& 4.

SI0 15 21) 04 IR B I FE X AR HE (22 24 5.69%, 2K T Jl (1 AF G B 1A Al 224 9.83%,  HF 358 24 T Jl (1) A KT A
TR ZE N 6.29%, 3R B AE LS00 25 11 RS %5 B R 4F
45 HREBRVBBESRESENE

T SOKTE | SR N SIEWGERE 1 ul TGRS, AERMEGERE 2 Ik, TR R LK 5,

LU, BWORET | S N S KB A RS B O IR R I, Hob | SRS EN 11.27%,
1 SHAF S BN 45.24%.

4.6. FRiAIN B 2R 501

O RREE TR 1 5. 2 5. FEREEOK 1 5. 2 5. REFEFEEOK 1S, 2 54 5E
HEFRE 1uL HEFE, AT 4R WN % 6.

A YR S5 2% P J AR PR RS 2 T i ) (B USCR B B, 76 LUE FOBIF 78 FR o i — DAl Ak .

5. &

AR LE BT, (EikEMBRESRIGZM T, RIS G- B 7 A I 2% ft HE A ROt ARSI 2K 74
2R W, TR BERL ARG I A5 A i 2 2 A AR AR 22 ORI i o (ESEBRAETE . DRI 35 38 5 2R A i 28 7
o A RN S, PRI AR P 2R, OB N ASEFTRE, 26t RN IS S AR =
R = A 5 o AR SZIANAUT i T 2R . HE IR . O RR BB C i AT, R FLAE AR P 1
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Table 1. Standard curve of pseudoephedrine

% L fhRRERTEARE L

¥ (ug'mLY) 6.4x10" 3.2 1.6 x10 8.0 x 10 4.0 x 10°
- $4)Ie THI AR (10°) 153.40 261.91 213.02 893.59 339.16
Table 2. Standard curve of amphetamine
7z 2. RARRARERZ
HePF (ug-mL ™) 2.0 x 107 4.0 x 10? 6.0 x 10° 8.0 x 10° 1.0 x 10°
S AU TRIFA (10°) 321.08 1515.46 2577.90 3536.72 4668.69
Table 3. Standard curve of methamphetamine
72 3. BERRERARERLZ
R (ug'mL ™) 2.0 x 10° 4.0 x 102 6.0 x 10° 8.0 x 10? 2.0x10°
P H I TR (10%) 532.59 745.45 1051.96 1186.16 2923.74
Table 4. Precision experiment results of amphetamine type (A x 10°%)
F 4 FABREBEEIRERUEER x 10°)
FE i 4 1 2 3 AR AR 22
£ JFR T 349.83 322.48 360.43 5.69%
B 787.48 721.18 646.33 9.83%
AL ZR P i 1688.07 1653.93 1497.82 6.29%
Table 5. Determination of effective constituents and content of seized drugs
=5 BREBMNBYR S REZENE
FE Ens VT A (10°) A RS 5 43
1 396.23
T#kE | 5 11.27%
2 362.77
3 1111.38
KR 1 5 45.24%
4 1174.88
Table 6. Urine recoveries experiment
72 6. BRIGIN B3 S006
FE TSI i 1 22 (ug) ISR 2 () ELES Gl
PR IR SRR R 1 5 96.0 67.8 70.60%
65.05%
Dy R BT [E1O 115 96.0 57.1 59.49%
KA RIOR |5 96.0 53.0 55.16%
39.70%
R Z GRS 96.0 233 24.24%
FRER TR i RIS | = 96.0 46.5 48.44%
51.68%
R IR P I BV 11 5 96.0 52.7 54.91%

UV IT T e, AR LR I SIs A At — 2B
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