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ABSTRACT 

Tobacco plants are considered more destructive plants than medicinal plants. This research aims to analyze 

using GCMS (gas chromatography mass spectrometry) the leaves extract of Bakong Gayo or Gayo tobacco 

(Nicotiana tabacum L) and its pharmaceutical uses. Extraction of Gayo tobacco leaves with chloroform 

solvent obtained 14 phytochemical compounds in the form of alkaloids, terpenoids and fatty acids. The 

phytochemical compounds in Gayo tobacco can be used as antibacterial, anticancer, anti-depressant, 

antioxidant, sedative, aromatherapy based on references and other potential to be developed as a medicinal 

plant. 

Keywords: Gayo tobacco, GCMS, Phytochemical, extraction. 

1. INTRODUCTION 

Gayo tobacco or Bakong Gayo with the Latin name Nicotiana tabacum L is one of the tobacco plants 

that is widely planted in the Central Aceh Regency area of Aceh Province. People use Gayo tobacco leaves 

as cigarettes so that they become an agricultural commodity crop in Aceh Province. The aroma of Gayo 

tobacco is so distinctive that farmers sometimes call it aromatic tobacco 1 2. The distinctive smell of Gayo 

tobacco when burned makes people think that this plant has the same narcotic content as marijuana. 

Therefore It must be scientifically proven about the phytochemical content of Gayo tobacco using GCMS 3 

and its use in the pharmaceutical sector as a medicinal plant. 
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 Medicinal plants are a source of natural ingredients that have the property of curing disease 4. 50% of 

available drugs; including pharmaceutical and cosmetic products on the market including natural products 

isolated from medicinal plants 5; which is used in the cosmetic and pharmaceutical industries for new 

product development. Various kinds of organic compounds can be produced by plants, one of which is 

Gayo tobacco which is called secondary metabolites 6. Tobacco is a rich source of antioxidants 7, antifungal 

8, antidepresant 9, dan anticancer10 11. Tobacco contains various secondary metabolites and has significant 

antibacterial activity 412. Phytochemical analysis of tobacco with GCMS was carried out in various 

extraction solvents 13 14 15. The phytochemical content of tobacco has been studied using GCMS, such as 

alkaloids 16 17 18, flavonoid 7 19, terpenoid 20 21 and others.   

 Several previous studies have investigated the phytochemical content of tobacco from various 

countries used in medicine, proving the great potential for Gayo tobacco or Bakong Gayo to be developed in 

the pharmaceutical in Indonesia. The aim of this research is to analyze by GCMS the phytochemical content 

of Gayo tobacco which will later be useful for investigating the potential for development and utilization as 

a medicinal ingredient sourced from local wisdom in the Central Aceh province.  

 

2.  EXPERIMENTAL 

2.1. Chemicals, Equipment and Instrumentation 

The chemical used is chloroform (CHCl3) pa (Merck- Darmstadt -Germany), dry Gayo tobacco leaves 

from Dedamar village, Bintang sub-district, Central Aceh Regency, Aceh Province. Grinder (POWTEQ-

GT300), test tube, ultrasonicator, vortex and Whatman 42 filter paper. 

The instrument used in this research is the Agilent Technologies GCMS (GC system 7890B dan MSD 

5977A) - USA 

2.2. Research Procedure 

Sample preparation of leaves extract 

The dried leaf samples were ground then weighed 1 gram and put into a test tube then added 10 ml of 

chloroform and vortexed for approximately 30 seconds then for 30 minutes the sample was sonicated and 

centrifuged at 3000 rpm for 5 minutes then filtered using Whatman 42 filter paper. 

GCMS analysis 

Sample analysis using GCMS Agilent Technologies GC system 7890B and MSD 5977A, column used DB-

5MS (30 m x 0.250 mm x 0.25 µm), Helium carrier gas, flow rate 1 mL/min, 1 µL of chloroform leaf extract 
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injected with split 20:1, initial temperature 100oC, increase 15oC/min to 290oC, hold 5 min until final 

temperature and Velocity 34. 

 

3.  RESULTS AND DISCUSSION 

3.1. Analysis of Characterization Results 

GCMS analysis of phytochemical contents 

In Figure 1 showed the phytochemical content of Gayo tobacco leaf chloroform extract using GCMS. 

the using mode selection ion monitoring (SIM) based on retention time, molecular weight and chromatogram 

peak area by comparing with the Willey7 internal library 22. 

 GCMS analysis of Gayo tobacco extract showed the phytochemical existence of alkaloids, 

terpenoids and fatty acids 3. The main components of the analysis are listed in table 2. Almost all of the 

compounds identified have the potential to be used as medicinal ingredients in the pharmaceutical industry. 

The main compounds of Gayo tobacco are nicotine 41.77%, 4,8,13-duvatriene-1,3-diol 29.89%, methyl 

linolenate 7.59%, neophytadiene 4.51%, 11E,13Z)-11813- labdadien-8-OL 3.92%, palmitic acid 3.45%, and 

4-(2,6,6-trimethyl-1-cyclohexenyl)-3-buten-2-one 2.05% and subsequent compounds others, namely 

3,7,11,15-tetramethyl-2-hexadecen-1-ol 1.52%, 2-hexadecene, 3,7,11,15-tetramethyl-, [R-[R@,R@-( E)]]- 

1.38%, 9,12-Octadecadienoic acid (Z,Z)- 1.17%, (4S,5R)-5-Hydroxycaryophyll-8(13)-ene-4,12-epoxide 1 

.03%, phytol 1.03%, quinazoline, 8-methoxy- 0.64% and cyclohexane, 1-ethenyl-1-methyl-2,4-bis(1-

methylethenyl)-, [1S-(1.alpha .,2.beta.,4.beta.)]- 0.38% identified in the smaller peak area percentage. 
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Figure 1. Chloroform extract Chromatogram of Gayo tobacco leaf 
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The molecular weight of phytochemical compounds in Gayo tobacco was detected with the highest 

molecular weight of 306 g/mol compound 4,8,13-duvatriene-1,3-diol and the lowest molecular weight of 162 

g/mol, namely nicotine. The phytochemical content of Gayo tobacco in the chloroform extract produces 

many compounds with different retention times and different molecular weights. This is caused by 

differences in the polarity of each compound interacting with the stationary phase of GCMS coulumn.  

 

Table 1. GCMS analysis list of Gayo tobacco 

Compound 
Retention Time 

(min) 

Peak Area 

(%) 
Library /ID Quality 

Molecular Weight 

(g/mol) 

1 
8,298 

 
41,77 Nicotine 94 

 

162 

  

2 
9,756 

 
0,64 

Quinazoline, 8-methoxy- 

 
46 160 

3 
12,049 

 
4,51 

NEOPHYTADIENE 

 
99 278 

4 
12,096 

 
1,38 

2-Hexadecene, 3,7,11,15-

tetramethyl-, [R-[R@,R@-(E)]]- 

 
86 

 

280 

5 
12,35 

 
1,52 

3,7,11,15-Tetramethyl-2-

hexadecen-1-ol 

 

87 296 

6 
12,853 

 
3,45 

Palmitic acid 

 
99 256 

7 
13,668 

 
0,38 

Cyclohexane, 1-ethenyl-1-methyl-

2,4-bis(1-methylethenyl)-, [1S-

(1.alpha.,2.beta.,4.beta.)]- 

 

92 204 

8 
13,756 

 
1,03 

(4S,5R)-5-Hydroxycaryophyll-

8(13)-ene-4,12-epoxide 

 

72 236 

9 
13,85 

 
1,03 Phytol  99 296 

 

10 
13,969 

 
1,17 

9,12-Octadecadienoic acid (Z,Z)- 

 
96 280 

11 
14,016 

 
7,59 

Methyl linolenate 

 
91 292 

 

12 
14,109 

 
2,05 

4-(2,6,6-Trimethyl-1-

cyclohexenyl)-3-buten-2-one 

 

50 192 

13 
14,197 

 
3,92 

(11E,13Z)-11813-LABDADIEN-

8-OL 
68 290 

14 
14,794 

 
29,89 

4,8,13-Duvatriene-1,3-Diol 

 
91 306 
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Pharmaceutical uses 

Table 2. phytochemical contents in chloroform extract of Gayo tobacco leaves, structure according to 

Willey's library and pharmaceutical uses. 

Compound name Structure uses 

Nicotine 

(alkaloid) 

 

As nicotine inhaler by  Bolliger et al 2000 

23 

Quinazoline, 8-methoxy- 

 

 

 

(alkaloid) 

 
 

As antibacterial agent by German et al 

2008 24 

Neophytadiene 

(diterpene) 

 

 sebagai antidepresant, antixiolitic, 

antikonvulsandan obat penenang by 

Gonzales et al 2023 9  

2-Hexadecene, 3,7,11,15-tetramethyl-, 

[R-[R@,R@-(E)]]- 

 

(acyclic diterpene alcohol) 

 

As essencial oil by rahmiyani et al 

2020 25 

3,7,11,15-Tetramethyl-2-hexadecen-1-ol 

(diterpene alcohol)  

as cholinesterase inhibitory activity by 

Elufiyoe et al 2017  26 

Palmitic acid 

(fatty acid) 
 As surfactant in cosmetics by Celm at 

al 2017   27 

Cyclohexane, 1-ethenyl-1-methyl-2,4-

bis(1-methylethenyl)-, [1S-

(1.alpha.,2.beta.,4.beta.)]- 

(sesquiterpene) 

 

As essencial oil by Nour 2022 28 

(4S,5R)-5-Hydroxycaryophyll-8(13)-

ene-4,12-epoxide 

(allylic alcohol) 

  

  

As antioxidant by mulmuyanti 2015  

29 

Phytol 

 

(diterpene alcohol) 

 as  Anticancer by Handoyo et al 2019 

11  

9,12-Octadecadienoic acid (Z,Z)- 

(fatty acid) 
 

As antioxidant by farag et al 1989 
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Methyl linolenate 

 

(fatty acid) 

 As aromateraphy componen by Fan et al  

2022   1 

4-(2,6,6-Trimethyl-1-cyclohexenyl)-3-

buten-2-one 

(diterpene alcohol) 

 

 

(11E,13Z)-11813-LABDADIEN-8-OL 

 

(fatty acid) 

 

as  Anticancer by Jozwiak et al 2019  

10 

4,8,13-Duvatriene-1,3-Diol 

(diterpene) 

 

As anticancer by Hajjar et al 2022 30 

 

Apart from nicotine as the largest content, methyl linolenate is also obtained which gives a specific smoke 

smell when tobacco is burned. Various compounds identified in Gayo tobacco such as alkaloids, terpenoids, 

saturated and unsaturated fatty acids have the potential to be developed as herbal medicinal ingredients such 

as antibacterial, anticancer, antioxidant,anti-depressant, sedative, aromatherapy and others from the local 

wisdom of the Aceh region. 

  

4. CONCLUSION 

This research has investigated the chloroform extract of Gayo tobacco leaves and identified 14 

phytochemical compounds  as alkaloids (nicotine and quinazoline, 8-methoxy-), terpenoids (neophytadiene, 

2-hexadecene, 3,7,11,15-tetramethyl-, [R -[R@,R@-(E)]]-, 3,7,11,15-Tetramethyl-2-hexadecen-1-ol, phytol, 

(4S,5R)-5-Hydroxycaryophyll-8(13)- ene-4,12-epoxide, 4-(2,6,6-Trimethyl-1-cyclohexenyl)-3-buten-2-one 

and 4,8,13-duvatriene-1,3-Diol) and fatty acid (palmitic acid, (11E,13Z)-11813-labdadien-8-ol, 9,12-

Octadecadienoic acid (Z,Z)-, methyl linolenate). The main compounds of Gayo tobacco are nicotine 41.77% 

and 4,8,13-duvatriene-1,3-diol 29.89 %. Several phytochemical compounds have potential applications to be 

developed in the pharmaceutical uses, such as nicotine as nicotine inhaler, 4,8,13-Duvatriene-1,3-diol, 
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(11E,13Z)-11813-labdadien-8-ol and phytol as anticancer, neophytadiene as anti-depressant, palmitic acid as 

surfactant in cosmetics, octadecanoic acid and (4S,5R)-5-hydroxycaryophyll-8(13)-ene-4,12-epoxide as an 

antioxidant, and methyl linolenate as aromatherapy, 2-Hexadecene, 3,7,11,15-tetramethyl-, [R-[R@,R@-

(E)]]- and cyclohexane, 1-ethenyl-1-methyl-2,4-bis(1-methylethenyl)-, [1S-(1.alpha.,2.beta.,4.beta.)]- as 

essential oil. 
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