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Nondestuctive Detem nation of MDMA and MA in Ecstasy by Near
Infrared Spectioscopy
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Abstract GC —-MS was used as a reference method to detem ne the contents ofMDMA andMA. The
mnge of he contents of MDMA and MA n the prepared 56 and 58 sanplks ranged in 0. 64 —
53.83%, 0.37% —5.81% respectively The near infrared diffuse reflectance spectra of the samples
wemw acquired in 12 000 —4 000 an . Differentw avenum ber ranges and spectrum prepocessingme i
od were nvestigated according to the RISECV vahes Calbrationmodelswere developed © correhte
the spectra and the valies detem ined by GC —MS chem ical analyticalmethods The modelswere sue
cessfully applied b predict 21 unknown samp les respectively O stands for the ratio of NIR valie and
GC -MS valie The average of & ratio of NIR valie oGC —MS) of naked tabkts of M DMA and MDA
were 99% and 101% and hose of MDMA andM DA in p lastic packing were 10029 and 101% respec
tivel. Their corresponding RSD s were 7.33%, 20.3%, 4.52% and 12.3%, respectivel. The
method is fast nondestructive and accurate It provides a new eflicient and environmental friendly
method for detem ning the active can ponents of drug
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Table 1 Canparison of the root mean square eror of cross validation( RMSECV) of he PLSm odels using
differen t p reprocessing m ethods
MDM A MA
. Naked tblet In phstic pack ng Naked tablet In phstic packing
Prepmcﬁssmgmeﬂlod( )
( ) ( ) ( ) ( )
RMSECV R? RM SECV R? RM SECV R? RM SECV R?
No spectral data prep ocess ing( ) 168 ®. 68 2 36 91. 39 Q411 93. 57 Q043 92 97
Vecbor nomalizaton( VN) ( ) Q702 9977 211 971. 92 Q0 251 97. 60 Q278 97 06
M in —m ax nom alization ( - ) 129 o. 22 225 97. 64 Q0 057 0. 88 Q254 9754
First derivative( FD) ( ) 200 ® 12 298 9587 0433 928 0433 9286
Second derivative( ) 2 31 97. 51 322 9. 16 Q 452 2. 24 Q 455 92 13
Constnt offset e lin ination ( ) 2 03 R. 07 297 9. 89 Q 421 93. 27 0355 9520
M ult scatiering comection(MS) ( ) 138 ®. 11 232 97. 48 Q242 97. 76 0272 9719
Straight line substraction( SLS) ( ) 242 97. 28 2 83 9. 28 Q393 A 14 Q 405 93 76
VN and SLS( ) 211 97. 92 2176 9. 44 Q 395 H. 06 0442 9256
D and MSC( ) 223 97. 68 3 65 93. 78 Q413 93. 50 Q447 92 40
D and VN ( ) 211 91. 72 413 9R2. 07 Q0 324 9%. 01 Q413 93 51
2
2.2.2 1 RMSECV R
, , . 2 MDMA MA
. 0 (%) 0
RSD . 2 ,
b °
2.3
9 ° ~
b b b
° b
b b o
2 MDMA MA |
Tabk 2 Processing resultof MDMA andM A in the prediction set’
MDM A MA
GC -MS Nak ed tablet In plastic packing GC -MS Naked tablet In phstic packing
w NRw % o §; NRwlk oW w ¥ NIRw )5 0/ NRw 4 Y3
1 138 102 73 91 2. 24 162 32 4. 01 394 R. 30 4 21 104 99
2 2 51 2 47 98 41 2.92 116 33 4. 13 4 05 R. 06 4. 23 102 42
3 50 2 49 45 98 45 51. 13 101 79 1. 51 148 R. 01 1. 46 96 69
4 535 53 55 100 19 5. 44 101 85 0. 98 107 109. 2 1. 30 132 65
5 112 11 12 99 46 12. 01 107 42 311 319 102. 6 3.56 114 47
6 16 0 16 04 100 31 15. 66 97 94 3.49 351 100. 6 3. 54 101 43
7 187 15 06 96 11 19. 83 126 55 5. 03 3 36 106. 6 5. 28 104 97
8 120 11 96 99 8 11. 74 971 75 5. 13 5 08 ®. 03 490 93 52
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5 : MDMA. MA
( 2)
MDM A MA
GC -MS Nak ed tablet In plastic packing GC -MS Naked tablet In phstic packing
w NRwl 8 Vi NIRw M 34 w NIRw 4 3 NRw % 4
9 150 14 64 97 47 10. 53 70 11 2. 88 2 83 98. 26 222 77 08
10 9 21 10 46 113 57 5. 63 61 13 1. 98 2 05 103. 5 1. 89 93 45
11 8 01 7 36 91 & 7. 49 93 51 L. 34 132 98. 51 1 21 90 30
12 230 23 13 100 61 22. 45 97 65 L 24 113 91. 13 0. 93 73 00
13 20 8 21 78 104 91 20. 09 96 77 L 65 173 104. 9 1. 85 112 12
14 2 38 2 40 100 & 2. 24 94 12 L. 81 179 98. 90 1. 83 101 10
15 3m 325 105 52 312 101 30 1. 48 1 41 9. 27 1. 51 102 03
16 16 2 15 47 95 32 15. 19 93 59 3. 06 307 100. 3 3.20 104 58
17 117 12 04 102 56 9. 81 83 56 4. 99 339 108. 0 519 104 01
18 49 2 50 99 103 &2 45. 82 93 11 0. 55 Q55 100. 0 0. 49 89 09
19 8 @2 7 69 95 & 9. 03 112 59 4. 44 4 38 98. 65 4.73 106 53
20 24 8 24 87 100 44 25.27 102 06 L 23 125 10L. 6 L. 34 108 94
21 313 3 46 98 30 413 117 33 L 23 114 R2. 68 1. 34 108 94
dAverage 98 92 101. 37 100 19 101 35
RSD s, /4 7 33 20. 26 452 12 28
* GC-MS NIR MDMA MA , 0 NIR 6GC-MS (GC-MS andNR stand for the percent of MDMA and MA
n sanple 0 siands ©r the mato of N R value andGC =MS value)
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