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Comparison of Data Obtained by Various GC Methods for Impurity Profiling of Stimulant Drugs

Satoshi WATANABE*, Masashi SHIBATA*, Kenji KATAOKA*
*Central Customs Laboratory, Ministry of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

Three different methods (methods A, B and C) are presently examined for the impurity profiling of
stimulant drugs by means of GC in Japan. Methods A and B are examined in the National Research
Institute of Police Science, and method C is recommended by UNDCP. Method A uses a non-polar
column, whereas methods B and C use a slightly polar column. We carried out impurity profiling of 12
samples using the respective methods, and selected 10 typical impurities (10 peaks in each gas
chromatogram). With these 10 impurity peaks, correlation was observed between the peak areas
obtained by methods A and B. Similarly, correlation was also observed between the data obtained by
methods B and C. The relations among the respective methods can be expressed by 20 formulae. These
formulae were used to convert the data obtained by methods A and C into estimated results that might
have been obtained by method B. The data obtained by the conversion and the data obtained by method
B were used for cluster analysis. As a result, the data obtained by the three methods from each sample
formed a cluster at first.From the results obtained we concluded that there was a correlation among the
data obtained by the three methods, and that the data obtained by any one of the methods could be
converted into the data that might be obtained by the other methods.
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Fig. 1 Gas chromatogram of sample3 by A-method
@D~ : Selected impurities
@, ® :Non-selected impurities
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Table 1 Fragment ion of 10 selected peaks

Peak Fragment ion
@ 58 77 100
® 58 77 105
©) 56 71 91 117 132 148
@ 58 91 100
® 6591 119 160
® 56 91 115 148 174 265
@ 58 91 120 148 238
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Fig. 2 The relationship of data obtained by A-method and B-
method
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Fig. 3 The relationship of data obtained by B-method and C-
method
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Fig. 4 Dendrogram of Cluster Analysis
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Table 2 Analytical data of 12 samples

Peak() | Peak® | Peak® | Peak@ | Peak®) | Peak® | Peak®) | Peak®) | Peak(® | Peak(d

Sample1-A 78.5 250.6 515 10.7 94 0 0 0 48.9 0
-B 81.0 154.4 354 11.2 10.0 0 0 0 448 0

-C 91.1 170.5 38.7 11.2 10.6 0 0 0 491 0
Sample2-A 55.6 0 0 9.9 0 0 3.2 0 0 247
-B 61.3 0 0 8.0 0 0 3.5 0 0 245

-C 59.3 0 0 9.0 0 0 2.7 0 0 26.9
Sample3-A 46.6| 3710.1 453 10.0 26.0 16.8 213 38.7 99.3 455
-B 52.5| 3738.5 65.2 9.9 22.8 16.6 20.6 36.2 87.4 43.6

-C 48.6| 37325 82.8 9.9 23.5 16.4 211 38.0 85.0 37.5
Sample4-A 470 0 0 71 0 0 0 0 0 42
-B 60.1 0 0 6.6 0 0 0 0 0 5.0

-C 58.8 0 0 5.0 0 0 0 0 0 6.6
Sampleb—-A 394 1194 28.2 6.4 109 3.7 5.8 13.9 92.8 2.6
-B 42.9 135.3 294 6.0 10.6 3.0 8.0 20.6 96.7 2.7

-C 458 153.6 31.6 5.2 10.8 2.5 5.7 22.0 68.6 0.9
Sample6-A 56.5 84.1 546 115 19 0 9.2 2.7 3.8 56.8
-B 68.2 118.0 31.7 11.3 20 0 71 2.5 3.2 59.4

-C 61.3 85.1 29.0 12.1 1.6 0 7.3 2.6 46 59.9
Sample7-A 54.6 120.4 62.6 10.5 24 0 6.6 46 40 32.9
-B 55.1 135.9 43.7 10.2 2.3 0 5.0 3.8 3.4 30.1

-C 53.4 99.1 29.8 11.2 24 0 6.1 48 5.2 33.8
Sample8-A 56.5 59 10.7 5.5 0 0 10.7 0 41 21.0
-B 48.4 61.7 20.0 6.9 0 0 11.8 0 3.6 19.9

-C 47.8 68.1 21.8 8.1 0 0 121 0 5.4 21.8
Sample9—-A 52.3 933.8 89.1 10.5 11.9 0 3.2 14.2 50.9 13.6
-B 48.8 819.5 96.0 10.8 16.7 0 3.2 20.3 76.4 15.4

-C 47.0 876.5 92.8 10.1 15.6 0 2.7 25.1 57.0 16.6
Sample10-A 54.4 0 0 12.0 0 0 0 0 0 3.6
-B 40.2 0 0 12.7 0 0 0 0 0 3.1

-C 45.7 0 0 11.6 0 0 0 0 0 1.7
Sample11-A 55.2 248.3 16.8 41 9.3 3.8 5.2 31.6 126.3 0
-B 42.0 1944 28.2 5.0 8.0 49 49 25.1 117.0 0

-C 423 1250 26.8 5.2 7.6 5.8 5.6 17.0 152.9 0
Sample12-A 246.3 0.4 444 11.8 0 0 43 42 10.7 8.5
-B 2425 371 271 11.3 0 0 5.5 3.3 8.9 8.7

-C 2423 52.6 23.7 114 0 0 5.3 45 9.4 10.0

-A : The data obtained by transformation after measuring by A-method

-B : The data measured by B-method

-C : The data obtained by transformation after measuring by C-method
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