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Abstract— Impurity profiling analysis of methamphetamine seized in Korea was investigated for the evi-
dential and intelligent purpose. Samples were extracted with ethylacetate which contains internal stan-
dard of dioctylsebacate under basic condition and extracts were analyzed by GC-FID. Ephedrine,
chloroephedrine & 1,2-dimethyl-3-phenylaziridine were identified impurities in illicit methampheta-
mine by GC-MS. These impurities revealed that most of abused methamphetamine in Korea were syn-
thesized from ephedrine as a starting material. For the classification of samples, firstly, 24 impurity
peaks were selected after inspection of every peak in 50 samples as the specific markers of impurities.
Secondly, corresponding peak retention time and area ratio to the internal standard were calculated
and database was created with values of 24 peaks by in-house program. Finally, cluster analysis was
attempted with the resultant profiles using the STAR plot, which was based on the Euclidian distance
for evaluating similarity among samples. A total of 76 samples were divided into 8 different groups
within 90% statistical similarity and inter-batch samples showed similar impurity patterns by this pro-
cedure. In conclusion, the analysis of impurities is a suitable index for estimation the common or dif~
ferent origin of methamphetamine sample.

Keywords [ ] Methamphetamine, impurity profiling, gas chromatographic analysis, cluster analysis,
STAR plot.
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Fig. 1— Gas chromatograms of 11 randomly selected methamphetamine samples.
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. 2— The distribution of 24 selected peaks in 50 sam-—
ples.
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Table I — List of Std. RRT & margin of RRT of 24 select-

ed peaks from 50 samples

Peak Std. Margin  Peak Std. Margin

No. RRT of RRT No. RRT of RRT
1 0.100  0.008 13 0.453  0.002
2 0.160- . 0002 14 046 - 0.003
3 0.184  0.002 15 0.588  0.004
4 0.192  0.002 16 0.604 0.005
5 0.200 0.002 17 0.631 0.004
6 0.211  0.004 18 0.645 0.004
7 0.230  0.007 19 0.667  0.005
8 0.386  0.002 20 0.702  0.003
9 0.403  0.002 21 0.718 0.001
10 0415  0.003 22 0.752  0.003
11 0423  0.003 23 0.794 0.002
12 0.433  0.002 24 0.808  0.003

*RRT: Relative retention time.
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Table II— Impurity profiles of Methamphetamine for Cluser analysis

Sample/

No. peak. 1 2 3 4 5 6 7 : : : S
1 keml 1311 0023 002 0034 0 0 9.361 - : : 0.52
2 kem2 0008 0 0 0 0 0 0.033 - : : .0
3 kem3 1102 0051 0 0 0 0 0641 - : : 0.009
4 kimd3 0659 0 0 0 0 0 0115 - : : .0
5 kim47  0.057 0 0 0 0 0 0.081 - : : S0
6 kimds 5647 0 0.074 0 0.267 0 0.031 - : : .0
7 kem7 0795 0059 0.077 0 0.132 0 0019 - : : .0
8 kem8 1906 0.021 0012 0051 001 0 0.077 - : : 0.02
9 kem9 17.783 0.023 0105 0 0.742 0.008 034 - : : -0

10 keml0 1355 0.019 0 0 0 0 0.021 - : : ©0

76 kim60 10.977 0.013 0.163 0 0415 0.007 0905 0016 0 0 )
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Fig. 3— STAR-Ray plots of 76 samples based on 90%
pattern similarity.
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Fig. 4— Comparison of 5 different samples seized at
Suwon area. (A) Comparison of area ratio to 24
impurity peaks, (B) Overlapping chromato-
grams of 5 samples
* Arrowed sample was submitted few months
later from same area, but well matched with
others.

Mkem3t
Bkem33
Rkem34
@kemas

Sk v s + + + + + + + + + +

Fig. 5— Comparison of 4 different samples seized at Bu-
pyong area. (A) Comparison of area ratio to 24 im-
purity peaks, (B) Overlapping chromatograms of 4
samples.
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