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Determination of amphetamines in human urine using

microwave extraction-gas chromatography
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Abstract A method has been developed for the determination of methamphetamine MA

3 4-methylenedioxyamphetamine MDA and 3 4-methylenedioxymethamphetamine MDMA
in human urine using microwave extraction-gas chromatography GC . To improve the extrac-
tion efficiency experimental parameters of the extraction including extraction solvent and its
amount pH value of the urine sample extraction time and temperature were investigated. The
optimal conditions were as follows the pH value of urine sample at pH 12 cyclohexane as ex-
traction solvent extraction at 40 C for 10 min. The average recoveries of MA MDA and MD-
MA with this extraction method were 92.25% 85.94% and 91.50% the relative standard devia-
tions were 5.5% 5.5% and 6.1% n =5 and the limits of detection were 10 20 and 20
ng/mL respectively. Using this method MA MDA and MDMA need not be derivatized and
can be separated from the matrix. The results indicate that the developed method is rapid ac-
curate and sensitive and can be used for the simultaneous determination of MA MDA and MD-
MA in urine samples.
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MA 9.92 mg MDA
7.20 mg  MDMA 7.14 mg 2.0 mL
- 1 mL
s ’ 2.0 mL
0 ! 4.00 3.00 3.00 g/L
-20 C 1.00 g/L  0.100
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1.5
MA ? 3 4- 1.5.1
MDA 3 4- 2 mL
MDMA 3 2h 2 ~3 4 mol/L NaOH 6 mL
85 W 40 C
MA MDA MDMA - 10 min
9 000 r/min 10 min
2~3
100 L 300 pL 10
pL 1 uL GC-FID  GC-MS
1 1.5.2 -
1.1 2 mL
Agilent 6890N 2 h 2~3 4 mol/L NaOH 6 mL
FID QP- 10 min
5050 GC-MS CLASS-5000 9 000 r/min 10 min 2~3
MSP-100E 100 pL
Sigma 3K15 10 pL 1 nL GC-FID
MA MDA MDMA 2
2.1 GC-FID
‘1.2
MA MDA MDMA
1.2 1
HP-5 30 m x0.32 mm x0.5 2.2
pwm 120 C 2 min 8 2.2.1
C/min 200 C 30 C/min 280 6 mL
T 5 min 280 C FID 300 9:1
LY 3.0 mL/min 10: 1 1:1 2:1 5:1 11:1
1 nL “1.5.1”
1.3 GC-MS
HP-1 30 m x0.32 mm x 1
pm 100 C 2 min 10
C/min 210 T 30 C/min 280
LY 5 min 280 C 230 MDA MDMA
T 2.0 mL/min
1 pL 2.2.2
EI 1.5 6 mL 25 30
kV SCAN 40 ~400 u 40 50 60 70 80 C
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Fig. 1 Chromatograms of a a mixture of MA MDA MDMA standards 0.05 mg/mL b a urine
sample spiked with MA MDA MDMA standards 0.05 mg/mL ¢ d real urine samples in
medico-legal cases and e a blank urine sample
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2.3 3 MA MDA MDMA 3
MA MDA MDMA n=s
Table 3 Recoveries and precisions of MA MDA and MDMA
3 using the two extraction methods n =5
0.05 0.10.20.40.512345 10 15 mg/L Drug Added/ MWE LLE
ru
“« 1.5 1" mg/L  recovery/% RSD/% recovery/% RSD/%
MA 1 89.05 6.1 69. 88 6.5
GC-FID A 3 92.25 5.5 79.10 5.4
C mg/L 5 91.88 4.3 75.68 4.6
“« 1.5.1" MDA 1 78. 65 4.3 72.81 5.9
3 85.94 5.5 71.35 6.8
3 5 89.35 5.6 69.43 4.3
1 3 3 mg/L MDMA 1 87.05 5.1 70.30 8.1
2 3 91.50 6.1 73.33 6.5
5 90. 85 4.8 78.90 5.8
Intraday 1d 5 - - — -
MWE microwave extraction LLE liquid-liquid extraction.
Interday 5d 5
4
MA MDA MDMA
1 MA MDA  MDMA 3 Table 4 MA MDA and MDMA concentrations
in urine of medico-legal cases
Table 1 Linear regression equations correlation - —
coefficients and limits of detection of Sample _ Misuser Mass concentrations” / mg/L
the MA MDA and MDMA code age sex MA MDA MDMA
- - 1 32 M 1.91 +
Linear Li . Detection
inear regression
Drug range/ tg 7 limit/ 2 2 M 14.3
equation
mg/L q ng/L 3 21 F 0.061 + 5.2 +
MA 0.05-15 A =38.565C +9.903 0.9984 10 4 2 M 0.82 1.2
1
MDA 0.05-15 A=22.710C+0.1683 0.9986 20 3 13.4 149
MDMA 0.05-15 A =25.454C +7.564 0.9989 20 6 38 M 14.6 +
A peak area C mass concentration mg/L. 1 unknown. 2 The figures in prackets provided by Insti-
tute of Forensic Science Ministry of Public Security.
2 MA MDA MDMA3 3 mg/L 2.6 GC-MS
Table 2 Intraday and interday recoveries and precisions
of the MA MDA and MDMA for 3 mg/L % GC-MS
Intraday n =5 Interday n =5
Drug
recovery RSD recovery RSD
MA 92.25 5.5 94.81 6.8
MDA 85.94 5.5 87.01 4.8 4 4 2
MDMA 91.50 6.1 93.84 6.9 MA MA
2.4 AP 5 4 3
MA MDA MDMA MD-
MA MDMA MDA
1 35 mg/L
5 v Ls 3
GC-FID
3
55 3 4- 3 4-
6 3
pH
MA MDA MDMA
GC-
MS 4 3 4- 3 4-
13 + ” -
2
l-¢ 3 6
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Fig. 4 Total ion current chromatogram and mass Fig. 5 Total ion current chromatogram and mass
spectra of the MA and its metabolite AP spectra of the MDMA and its metabolite
extracted from a urine sample MDA extracted from a urine sample
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