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Analytical methods for preparing a database on illicit drugs using gas chromatography-mass spectrometry (GC/MS)
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In general, forensic drugs are identified by comparing the measurement results of suspected materials against those of
standard samples or standard data stored in a database library. In this study, in order to assemble a database for drugs
identification used commonly by customs in which the retention time fixing functions of gas chromatography-mass
spectrometry are used, we collected data from five gas chromatography-mass spectrometers in the following four laboratories:
Central Customs Laboratory, Tokyo Customs Laboratory, Yokohama Customs Laboratory, and Moji Customs Laboratory. In
particular, we compared the reproducibility of retention time fixing functions under the following different conditions:
temperature increasing at 20°C/min and 25°C/min, and by the operating modes of constant flow and constant pressure. As a
result, we found no major differences in reproducibility of retention time fixing functions between 20°C/min and 25°C/min, and
between constant flow and constant pressure modes. However, for samples which were measured after the oven reached a final
temperature of 320°C, which is set as a measurement condition, we confirmed that retention times were different between
instruments even using the retention time fixing functions. These differences could be corrected by adjusting the final

temperature.
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Table 1 Comparison of GC-MS retention times at the Central Customs
Laboratory (Central Labo-1, Central Labo-2), Tokyo Customs Laboratory
(Tokyo),Yokohama Customs Laboratory (Yokohama) with Moji Customs
Laboratory (Moji) after Retention Time Locking (conditions: constant flow
mode, rate of temperature rise: 20°C/min, locked retention time: 12.514 min)

Laboratory Benzylamine | Ephedrine *1PP Papaverine | JWH-200
Moji 4.422 min | 7.946 min | 11.090 min | 15.422 min | 21.499 min
Central Labo-1 -0.18 sec -0.66sec | -0.54sec | +0.84sec | +5.88sec
Central Labo-2 | +0.24 sec -096sec | -0.30sec | +2.82sec | +14.46 sec
Tokyo -0.30 sec -0.96sec | -1.08 sec -0.18sec | +2.52sec
Yokohama -0.12 sec 0.00sec | -0.42sec | +1.86sec | +11.16 sec

*1PP: 1-Piperonylpiperazine

Table 2 25 /min

90 320




Table 2 Comparison of GC-MS retention times at four Customs Laboratories
(conditions: constant flow mode, rate of temperature rise: 25°C/min, locked
retention time: 11.054 min
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Table 5-2  Difference between constant flow mode and constant pressure mode at
the Central Customs Laboratory (Central Labo-2)

Mode Benzylamine | Ephedrine | *1PP | Papaverine | JWH-200
Constant Flow +0.24 sec -0.96 sec | -0.30sec| +2.82sec | +14.46 sec
Constant Pressure -0.72 sec -1.98sec | -1.50sec | +2.22sec | +14.28 sec

Laboratory Benzylamine | Ephedrine | *1PP Papaverine | JWH-200

Moji 4363 min | 7.387 min | 9.943 min | 13.540 min | 19.503 min

Central Labo-1 -1.02 sec -1.26sec | -1.26sec | +0.42sec | +5.04 sec

Central Labo-2 -0.48 sec -1.20sec | -0.48sec | +3.18sec | +15.06 sec

Tokyo -0.66 sec -0.96sec | -1.14sec | +0.00sec | +3.48sec

‘Yokohama -0.48 sec -0.30sec | -0.42sec | +2.40sec | +12.78 sec
*1PP: 1-Piperonylpiperazine
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Table 3 Comparison of GC-MS retention times at four Customs Laboratories
(conditions: constant pressure mode, rate of temperature rise: 20°C/min,
locked retention time: 13.025 min)

*1PP: 1-Piperonylpiperazine
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Table 6 Difference between constant flow mode and constant pressure mode at
the Tokyo Customs Laboratory

Mode Benzylamine | Ephedrine | *1PP | Papaverine | JWH-200

Constant Flow -0.30 sec -0.96sec |-1.08sec| -0.18sec | +2.52sec

Constant Pressure -0.96 sec -1.32sec | -1.56 sec

-0.54 sec | +2.64 sec

Laboratory | Benzylamine | Ephedrine *1PP Papaverine | JWH-200
Moji 4.180 min | 8.046 min | 11.508 min | 16.383 min | 24.314 min
Central Labo-1 -1.68 sec -1.68sec | -1.74sec | -0.18sec | +4.92sec
Central Labo-2 -0.72 sec -1.98sec | -150sec | +2.22sec | +14.28 sec
Tokyo -0.96 sec -1.32sec | -1.56 sec -0.54sec | +2.64 sec
‘Yokohama -1.56 sec -1.08sec | -1.14sec | +1.74sec | +11.34 sec
*1PP: 1-Piperonylpiperazine
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Table 4 Comparison of GC-MS retention times at four Customs Laboratories
(conditions: constant pressure mode, rate of temperature rise: 25°C/min,
locked retention time: 11.559 min)

*1PP: 1-Piperonylpiperazine
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Table 7 Difference between constant flow mode and constant pressure mode at
the Yokohama Customs Laboratory

Mode Benzylamine | Ephedrine | *1PP | Papaverine | JWH-200

Constant Flow -0.12 sec 0.00sec |-0.42sec| 1.86sec | +11.16sec

Constant Pressure -1.56 sec -1.08sec |-1.14sec| +1.74sec | +11.34 sec

Laboratory | Benzylamine | Ephedrine *1PP Papaverine | JWH-200
Moji 4125 min | 7.507 min | 10.362 min | 14.529 min | 22.354 min
Central Labo-1 -0.54 sec -1.02sec | -l44sec | +0.12sec | +5.88 sec
Central Labo-2 -0.18 sec -1.62sec | -156sec | +2.10sec | +14.10 sec
Tokyo -0.36 sec -1.02sec | -1.62sec -0.84sec | +1.86sec
‘Yokohama -0.96 sec -0.24sec | -1.08sec | +1.68sec | +11.82sec
*1PP: 1-Piperonylpiperazine
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Table 5-1 Difference between constant flow mode and constant pressure mode at
the Central Customs Laboratory (Central Labo-1)

Mode Benzylamine | Ephedrine | *1PP | Papaverine | JWH-200

*1PP: 1-Piperonylpiperazine
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Table 8-1 Difference between 20°C/min and 25°C/min in constant flow mode at
the Central Customs Laboratory (Central Labo-1)

Constant Flow -0.18 sec -0.66 sec | -0.54sec | +0.84sec | +5.88 sec

Constant Pressure -1.68 sec -1.68sec |-1.74sec| -0.18sec | +4.92sec

*1PP: 1-Piperonylpiperazine
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Mode Benzylamine | Ephedrine *1PP Papaverine | JWH-200
20 /min -0.18 sec -0.66 sec | -0.54 sec +0.84 sec +5.88 sec
25 /min -1.02 sec -1.26sec | -1.26 sec +0.42 sec +5.04 sec
*1PP: 1-Piperonylpiperazine
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Table 8-2 Difference between 20°C/min and 25°C/min in constant flow mode at
the Central Customs Laboratory (Central Labo-2)

Mode Benzylamine | Ephedrine *1PP Papaverine | JWH-200
20 /min +0.24 sec -0.96sec | -0.30sec | +2.82sec +14.46 sec
25 /min -0.48 sec -1.20sec | -0.48sec | +3.18sec +15.06 sec

*1PP: 1-Piperonylpiperazine

Table 9 GC-MS (7890A/5975C)
20 /min 25 /min
GC-MS

Table 9 Difference between 20°C/min and 25°C/min in constant flow mode at
the Tokyo Customs Laboratory

Mode Benzylamine | Ephedrine *1PP Papaverine | JWH-200
20 /min -0.30 sec -0.96sec | -1.08 sec -0.18 sec +2.52 sec
25 /min -0.66 sec -0.96sec | -1.14sec +0.00 sec +3.48 sec

*1PP: 1-Piperonylpiperazine
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Table 10 Difference between 20°C/min and 25°C/min in constant flow mode at
the Yokohama Customs Laboratory

320 7 JWH-200
3
35
JWH-200
GC-MS
GC-MS
320 0.5
JWH-200 0.5 5
Table 12 Table 12

GC-MS (7890A/5975C)
25 /min

Table 12 Change in retention time for each specimen when final temperature
changed for each 0.5°C at the Moji Customs Laboratory

Mode Benzylamine | Ephedrine *1PP Papaverine | JWH-200
20 /min -0.12 sec 0.00sec | -042sec | +1.86sec | +11.16 sec
25 /min -0.48 sec -0.30sec | -042sec | +2.40sec | +12.78sec
*1PP: 1-Piperonylpiperazine
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Table 11 Difference between types of GC-MS, 7890A/5975C (Tokyo Customs
Laboratory), 6890N/5975 (1), 6890N/5975 (2) (Central Customs Laboratory),
6890N/5973 (Yokohama Customs Laboratory)

Temperature | Benzylamine | Ephedrine *1PP Papaverine | JWH-200
319 -0.12 sec -0.06 sec | 0.00 sec +1.02sec | +11.16 sec
319.5 -0.06 sec -0.06 sec | -0.06sec | +0.48 sec +4.86 sec
320 4.316 min 7.344 min | 9.900 min | 13.507 min | 19.429 min
3205 -0.12 sec -0.06 sec | 0.00sec -0.54 sec -5.76 sec
321 -0.06 sec +0.24 sec | +0.30sec | -0.54 sec -9.72 sec

*1PP: 1-Piperonylpiperazine
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Table 13  Difference between retention time of JWH-200 when final temperature
was raised 1°C at the Yokohama Customs Laboratory

Type Benzylamine | Ephedrine | *1PP | Papaverine | JWH-200
7890A/5975C -0.30 sec -0.96 sec | -1.08sec | -0.18sec | +2.52sec
6890N/5975 (1) -0.18 sec -0.66 sec | -0.54sec | +0.84sec | +5.88sec
6890N/5975 (2) +0.24 sec -0.96 sec | -0.30sec | +2.82sec | +14.46 sec
6890N/5973 -0.12 sec 0.00sec |-0.42sec| +1.86sec | +11.16sec

*1PP: 1-Piperonylpiperazine
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