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Abstract To establish a method for the determination of ketamine and MDA and their main metabolites in urine
by solid phase microextraction-liquid chromatography-mass spectrometry. In a urine sample supplemented with
quantitative ketamine, norketamine, MDMA and MDA control. The solution was adjusted pH 11, added solid
Na, CO;, heated and stirred at 60 °C. Then, the sample was extracted by SPME with 60 pm polydimethylsiloxane-
vinylbenzene copolymer (PDMS/DVB ), a middle-polar coated fiber for 15 minutes and then analyzed by HPLC-
MS. The result showed good linearity in the range of 0. 03—1. 0 wg/mL, r=0.999 2, and LOD was 0. 01 pg/mL, the
value of the average recovery rate was varying from 97. 19% —105. 44% , and RSD was within 10%. The method is
simple, safe and accurate, and can be used to determine ketamine, MDMA and their main metabolites in urine.
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Table 1 SIM of analyte monitor ions and collision energy

Drug Parent ions/ Product ions/ Collision
(m/z) (m/z) energy/ eV
Ketamine 238.1 179 * 18
Norketamine 224. 1 207 * 15
MDMA 194. 1 163 * 15
MDA 180. 1 163. 1" 11
* Quota ion
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Figure 1 SIM chromatogram of ketamine , norketamine, MDMA ,and MDA
A :Ketamine ,m/z 238. 1 ;B : Ketamine ,m/z 179 ; C ; Norketamine ,m/z 224. 1 ; D ; Norketamine ,m/z 207 ; E: MDMA ,m/z 194. 1 ; F: MDMA ,m/z163 ;G

MDA ;m/z 180. 1;H: MDA ;m/z 163. 1
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Figure 2 Influence of temperature to the content of extraction
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Figure 3 Influence of time to the content of extraction
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Table 2 Linear equations, correlation coefficient and detection limit (S/N,n =3)
Analyte Linear regression equation r Detection limit/ ( ng/mL)
Ketamine Y=5.527 x 10°X 4. 150 x 10~ 0.999 2 11.2
Norketamine Y=7.769 x10*X —8.998 x 10 ~! 0.999 1 10. 8
MDMA Y=3.000 x 10°X -6. 103 x 10 2 0.998 9 13.6
MDA Y =3.850 x 10°X — 1. 266 x 10 2 0.998 5 14.3
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Table 3 Results of recovery and reproducibility test (n=5)

¢/ RSD within  Inter-day Average
Compound
(pg/mL) day/ % RSD/%  recovery/%

Ketamine 0. 05 4.21 5.35 103. 44
0.20 1. 65 2.33 101. 26

1. 00 3.77 4.26 102. 18

Norketamine 0.05 5.69 6.32 101. 85
0.20 2.31 3. 66 99. 86

1. 00 4.78 6.46 104. 38

MDMA 0.05 6. 80 8.17 97. 19
0.20 3.68 5.06 99.32

1.00 7.32 8.96 102. 88

MDA 0.05 4.79 6.28 98.27
0.20 2.96 3.95 101. 63

1.00 8.55 9.13 105. 44
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