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This research aims to analyze 500 samples for illicit drugs and NPS (New Psychoactive 

Substances) using GC-MS (Gas Chromatography Mass Spectrometry) in East Java Indonesia. 

Sample analysis was carried out by GC-MS with HP-5 column, injection port temperature of 

250°C. Column temperature was maintained at 100°C for 2 minutes. It was then raised 

from10°C/minute to 280°C and maintained for 5 minutes Based on the results, it was detected 

244 (48.8 %) Methamphetamine (MA); 30 (6 %) 3,4-Methylenedioxymethamphetamine 

(MDMA); 44 (8.8 %) 3,4-Methylenedioxyethylamphetamine (MDA); 56 (11.2 %) 3,4-

Methylenedioxyethylamphetamine (MDEA); 106 (21.2 %) AB-Fubinaca; 5 (1.0 %) Tramadol; 5 

(1.0 %) Ketamine; and 10 (2.0 %) Mephedrone. The identification of illicit drugs and NPS in 

confiscated materials was successfully achieved via GC-MS. The availability of GC-MS 

libraries is of great assistance in the identification of new drugs. Alternatively, the study of 

characteristic molecule fragments combined with the determination of their accurate masses 

can be a useful approach to identify unknown samples that were not previously analyzed. 
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INTRODUCTION 

 

illicit drugs market are a troubling 

phenomenon in International and National 

scope, especially in, East Java, which remains 

as the second highest in Indonesia after 

Jakarta.1 Similarly, the detected of New 

Psychoactive Substances (NPS) will increase 

its level in not only the national community, 

but international community are also likely to 

pose a more significant social problem in the 

future.2-5 NPS (New Psychoactive Substances) 

are compounds that affect the central nervous 

system and make potential addiction. However, 

its use has not been regulated in the United 

Nations Single Convention on Narcotic Drugs 

of 1961, the 1971 United Nations Convention 

on Psychotropic Substances. There are some 

groups of NPS, synthetic cannabinoids 

derivatives, cathinones derivatives, ketamine 

derivatives, phenethylamines derivatives, 

piperazines derivatives, and plant-based 

substances which are deliberately developed to 

deceive the law.6-8 

During the past decades, NPS has been 

introduced and traded through various 

distribution modes, including the internet. This 

has increased the demand and number of users 

throughout the world, thereby making it a 

serious threat to humanity.4,8,9 

The existence of NPS in Indonesia became 

publicized in 2013 at the time an Indonesian 

actor used drugs containing 3,4-

methylendioxymethcathinone. In 2015, new 

and unregistered evidence containing 

mephedrone/4-MMC was found and in early 
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2017, "blue sapphires" containing 4-

chloromethcathinona/4-CMC were found in 

several cafes in in East Java. In 2016 and early 

2017, the public was confronted by the trading 

of AB-Chimanaca and AB-Fubinaca in gorilla 

tobacco, which is a type of synthetic 

cannabinoids. Based on the World Drugs 

Report 2014, UNODC noted a 50% increase in 

the synthetic cannabinoids trend compared to 

other new substances.1 In 2020 until 2022, AB-

Fubinaca detected in Indonesia were increase, 

many cases reported people used it as illicit 

drugs.10 

GC-MS is a method that is often used to 

detect the presence of NPS in powders, 

crystals, tablets, and tobacco samples.  GC-MS 

is still able to detected 500 samples of NPS 

with high specificity, selectivity, accuracy and 

precision. These samples contain of synthetic 

cannabinoids derivatives (AB-Fubinaca); 

cathinones derivatives (Mephedrone); 

phenethylamines derivatives (amphetamine; 

methylamphetamine (MA); 3,4-

Methylenedioxymethamphetamine (MDMA); 

3,4-Methylenedioxyethylamphetamine (MDA); 

Phencyclidine/Ketamine derivatives,  and semi 

opiate   (tramadol). This article study showed 

chromatogram and mass spectra of 500 samples 

of NPS from some dosage form such as tablets, 

capsules, powders,; crystal powders, and some 

of simplicia. 

 

EXPERIMENTAL 

MATERIAL AND METHODS 

 

All reagents and solvents such as ethyl 

acetate was purchased from standard 

commercial suppliers from Merck  pro analysis 

grade, with samples obtained from the 

Surabaya Forensic Laboratory in the form of 

powder, crystals, tablets, capsules, crude 

material. 

 

Sample preparation 

100 mg of the sample was dissolved in 

10.0 ml ethyl acetate, and then centrifuged at 

1000 rpm. It was filtered by 0.2 microns, and 1-

2 µl was injected into the GC-MS instrument. 

 

Method of GC-MS analysis 

Sample analysis was carried out by GC-

MS with HP-5 column, injection port 

temperature of 250°C. Column temperature 

was maintained at 100°C for 2 minutes. It was 

then raised from10°C/minute to 280°C and 

maintained for 5 minutes. Data analysis was 

performed using GC-MS chromatogram 

approach which was determined by Library MS 

data from NIST or UNODC with fragmentation 

analysis from MS. 

 

RESULTS AND DISCUSSION 

 

Results 

GC-MS are a reproducible method  to 

quickly and accurately analyse illicit drugs and 

NPS (new psychoactive substances) on samples 

of tablets, capsules, and powder, crude 

material.11 LC-MS method is commonly used 

for routine analysis of NPS and illicit drugs in 

biological fluid analysis such as urine and 

blood specimens.11-13  Narcotics Schedules I-V 

are compounds that are classified as 

thermostable such as heroin, lysergic acid 

diethylamide (LSD), marijuana (cannabis), 

peyote, methaqualone, and 3,4-

methylenedioxymethamphetamine that is called 

ecstasy. Therefore, they could be  analysed  

using GC-MS.14-16. 

Some crime scene evidence for illicit 

drugs such as powders, tablets, capsules, and  

crude material consist of synthetic 

cannabinoids derivatives (AB-Fubinaca); 

cathinones derivatives (Mephedrone); 

phenethylamines derivatives (amphetamine; 

methylamphetamine (MA); 3,4-

Methylenedioxymethamphetamine (MDMA); 

3,4-Methylenedioxyethylamphetamine (MDA); 

Phencyclidine/Ketamine derivatives an and 

semi opiate  (tramadol) could be detected with 

high specificity and selectivity using GC-MS 

instrument.  Validation method for analysing 

illicit drugs are necessary based on criteria 

acceptance of International Council for 

Harmonisation (ICH) consisting of specificity, 

selectivity, accuracy and precision, LOQ (Limit 

of Quantification)  and LOD (Limit of 

Detection). Illicit drugs and NPS (New 

psychoactive Substances) are major 

compounds, therefore, LOQ (limit of 

Quantification) and LOD (Limit of Detection) 

are not necessary because they does not match 

the analysis of traces elements (heavy metals) 

or organic contamination compounds such as 

contamination of organic solvents, and 

pesticides.17 
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Fig. 1 : The groups of New Psychoactive Substances (NPS). 

 

The result of qualitative analysis on 500 

samples consisting of tablets, capsules, powder, 

and crude material is shown in Fig. 2. Based on 

the results, it was detected 244 (48.8%) 

Methamphetamine (MA); 30 (6 %) 3,4-

Methylenedioxymethamphetamine (MDMA); 

44 (8.8%) 3,4-

Methylenedioxyethylamphetamine (MDA) ;56 

(11.2%) 3,4-Methylenedioxyethylamphetamine 

(MDEA); 106 (21.2) AB-fubinaca ; 5 (1.0 %) 

tramadol; 5 (1.0%) ketamine; 10(2.0%)  

mephedrone that is shown in Table 1. 
 

 

Fig. 2: The samples of Drugs of Abused and NPS. 
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Table 1: The result of Qualitative analysis on Drugs of Abuse and NPS Using GS-MS Instrument. 

Samples 
% 

Samples 
Compound 

TR 

(Retention  

Time) 

Similarity 

Index 

244 48.8  
Methamphetamine 

(MA) 

5.7 100% 

30 6  
3,4-Methylenedioxymethamphetamine 

(MDMA) 

10.92 100% 

44 8.8  
3,4-Methylenedioxyethylamphetamine 

(MDA) 

7.05 100% 

56 11.2 

 

 
3,4-Methylenedioxyethylamphetamine 

(MDEA) 

17.5 100% 

106 21.2 

 
AB-Fubinaca 

27.5 100% 

5 1 

 
Tramadol 

24.01 99% 

5 1 

 
Ketamine 

23.12 98% 

10 2 

 
Mephedrone 

17.5 99% 

500 100 % Total samples 
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AB-Fubinaca contains cigarette or tobacco 

or simplicia. Samples were detected at 27.5 

minutes (time retention) followed by other 

phytochemicals such as eugenol and caffeine 

with  chromatogram profile that is shown ion 

Fig. 3,  and while their mass profile spectra 

that is shown in Fig. 4. AB-Fubinaca is an NPS 

from synthetic cannabinoids derivatives laced 

on plant material that has been encountered by 

law enforcement in recent years. These 

products laced with synthetic cannabinoids 

which are smoked for their psychoactive 

effects.18 Based on reported data UNODC 2022 

and National Narcotics Board, there were a 

signification increased of illicit drugs from and 

NPS from synthetic cannabinoids derivatives 

such as AB-Fubinaca. AB-Fubinaca was 

previously reported in a patent by Pfizer in 

2009. There are no commercial or medical uses 

for this substance. AB-Fubinaca has a high 

affinity binding as agonist to the CB1 

receptor.5,18 AB-Fubinaca is a synthetic 

cannabinoid that is recently encountered on the 

designer drug market and has been found laced 

on plant material and marketed under the guise 

of herbal incense products. 

Phenethylamines derivatives such as 

Methamphetamine (MA); 

Methylenedioxymethamphetamine (MDMA); 

Methylenedioxyethylamphetamine (MDA); and 

Methylenedioxyethylamphetamine (MDEA) 

are commonly detected for illicit drugs. 

Methamphetamine (MA) is a compound that 

dominates illicit drugs and often found in tablet 

dosage forms like candies, not only 

Methamphetamine (MA), but also 

Methylenedioxymethamphetamine (MDMA) 

(ecstasy); Methylenedioxyethylamphetamine 

(MDA); and Methylenedioxyethylamphetamine 

(MDEA) that is shown in Fig. 5 and Fig. 6. 

MA; MDMA; MDA dan MDEA are narcotic 

schedule that have strong activity as analgesic 

nevertheless these have strong addiction side 

effect. Because of the strong addiction side 

effect,  MA and MDMA were never used as 

medicine on clinical practices. 

Ketamine and tramadol are medicines on 

clinical practices. Ketamine has strong 

analgesic and general anaesthesia with 

moderate addiction side effect. Ketamine is a 

class of Phencyclidine derivatives which are 

often used as illicit drugs. Tramadol is a 

medicine that has strong analgesic with mild 

addiction side effect. Tramadol is classified as 

semi-opioid medicine that is often used as 

illicit drugs. Tramadol is often detected in 

tablets or caplet dosage form and ketamine is 

often detected in white crystal powders dosage 

form that is shown in Fig. 7. 

Mephedrone (4-MMC) was also found in 

the drug market. Mephedrone is a group of 

synthetic cathinone derivatives. Mass profile 

spectra of Mephedrone can be shown in Fig. 8. 

Mephedrone exhibits high abuse liability. It has 

earlier onset and shorter duration of effects 

probably related to its short elimination of half-

life compared to MDMA, and this, could 

explain a more compulsive pattern of use as 

described by the user’s illicit drugs users.19 
 

 
Fig. 3: Chromatogram profile of cigarette or tobacco or simplicia samples. 
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Fig. 4: Mass profile spectra of  A.eugenol, B.caffeine . C.AB-Fubinaca. 
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Fig.5: Mass profile spectra of A. Methamphetamine (MA) and B.Methylendioxymethamphetamine 

(MDMA). 

 
Fig. 6 : Mass profile spectra of A. Methylenedioxyethylamphetamine (MDEA)  and                      

            B. Methylenedioxyethylamphetamine (MDA). 
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Fig.  7: Mass profile spectra of A. Tramadol and B. Ketamin. 

 

 
Fig. 8: Mass profile spectra of Mephedrone. 
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Conclusion 

GC-MS is a method that can detect the 

presence of NPS with high specificity and 

selectivity. From 500 samples, it was detected 

244 (48.8%) Methamphetamine (MA); 30 (6%) 

3,4-Methylenedioxymethamphetamine 

(MDMA); 44 (8.8%) 3,4-

Methylenedioxyethylamphetamine (MDA) ; 56 

(11.2%) 3,4-Methylenedioxyethylamphetamine 

(MDEA); 106 (21.2%) AB-fubinaca; 5 (1.0%) 

Tramadol; 5 (1.0%) ketamine; and 10 

(2.0%)mephedrone 
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  نشـرة العـلوم الصيدليــــــة

 جامعة أسيوط
 

 

1
 ، إندونيسيا 65145 ، جامعة مالانج الحكومية، مالانج ، كلية الرياضيات والعلوم الطبيعية قسم الكيمياء

2
 ، إندونيسيا 60115 ، كلية الصيدلة، جامعة إيرلانجا، سورابايا قسم العلوم الصيدلانية

3
 ، إندونيسيا 60293 ة الصيدلة، سورابايا، كلي قسم الكيمياء الصيدلية

4
 ، إندونيسيا 61262، جامعة أنور ميديكا، سيدوارجو  علوم المختبرات الطبية

GC-MSHP-5

MAMDMA

MDA

MDEA

NPS

GC-MSGC-MS
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