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ABSTRACT 

Vernonia amygdalina is a medicinal plant widely used in traditional 

medicine in Africa and Asia for the treatment of ailments such as 

diabetes, inflammation, microbial infections and it has hypoglycaemic 

properties. The chemical constituents of the methanolic extract of 

Vernonia amygdalina  root, stem bark and leaf  were investigated using 

Gas chromatography-mass spectrometry (GC-MS). The GC-MS 

analysis of the Vernonia amygdalina root, stem bark and leaf extract 

revealed the existence of the GC-MS chromatogram of twenty six 

peaks present. Fifteen chemical compounds were identified in the root 

of V amygdalina, six were found in the stem bark. while five were 

identified in the leaf of the plant by GC-MS analysis. The result of the 

analysis showed that Vernonia amygdalina contains important 

pharmacologically important bioactive compounds. The presence of 

these bioactive compounds justifies the uses of the plant for various 

traditional medicines.  
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INTRODUCTION 

Plants are useful to man as source of food, medication and raw materials for Industries. Many 

parts of plants such as fruits, seeds, barks, roots, fruits and flowers have been used as 

medicaments to cure various diseases that afflict man and other animals (Phyllistin et al., 

2000). 

 

Vernonia amygdalina grows throughout tropical Africa and has been domesticated in some 

parts of Nigeria. The leaves have been found to be relevance in traditional folk medicine as 

anthelmintics, antimalarial, antimicrobial, anticancer and as a laxative herb (Akah et al., 

2009). The taxonomic classification of Vernonia amygdalina is as follows: Kingdom: 

plantae, Division: Angiosperms, Order : Asterales, Family: Asteraceae, Genius: Vernonia, 

Species: V. amygdalina. It has a variety of names in various languages.  It is commonly 

called “Bitter leaf” in English language, “Shuwaka” in  Hausa language, “Onugbu” in Igbo 

language,  “Ewuro” in Yoruba language,  “Oriwo” in Edo and “Chusa-doki” in Hausa 

(Egedigwe 2010). 

 

The aim of this study is to identify some of the bioactive compounds of in Vernonia 

amygdalina using GC-MS technique with the possibility of discovering compound(s) of 

therapeutic value. 

 

MATERIALS AND METHODS 

Collection and identification of Plant material 

The Vernonia amygdalina plant was obtained from Ikorodu in Lagos State.  

The plant was authenticated from the department of Botany, University of Lagos, Nigeria. 

Authentication number for the Vernonia amygdalina was 6945. 

 

Preparation of root, stem bark and leaf extract of Vernonia amygdalina  

The root, stem bark and leaf of Vernonia amygdalina were obtained from Ikorodu, washed 

separately, air dried under shade in the Laboratory, pulverised to coarse power using 

industrial blender.2g each of the root, stem bark and leaf of the grounded Vernonia 

amygdalina plant material were placed in  timble and later placed in a Soxhlet  extractor with 

30mls methanol and heated using heating mantle at 100
o
C for 3 hours. The extracts were 

poured into separate beakers and concentrated with ultra sonic bath at 60
o
C for one hour. The 

remaining extract was treated with anhydrous sodium sulphate to absorb the water in the 
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samples and later treated with silica gel which helps to remove impurities in the samples. The 

extracts were later used for GC-MS analysis.   

 

GC-MS analysis of the root, stem bark and leaf of Vernonia amygdalina 

GC-MS analysis of the plant was carried out on an Agilent technology 7890 GC system 

equipped with a mass spectrometric detector (MSD). Ms model is agilent technology 5975 

ms, the column used is HP-5MS agilent technology, length of the column is 30 m, internal 

diameter  0.320 mm, thickness of 0.25 μm. Volume of sample injected is 1μL. Oven 

temperature program with initial temperature of 80
o
C to hold for 2 minutes at 10

o
C/min to 

final temperature of 240
o
C to hold for 6 minutes with injector temperature of 250

o
C. The 

mobile phase is helium gas while the stationary phase is column.  

 

Detection of components  

Analysis of mass spectrum GC-MS was conducted by the database of National Institute 

Standard and Technique (NIST) having more than 62,000 patterns. The spectrum of the 

unidentified component was compared with the spectrum of the identified components stored 

in the NIST library. The name, molecular weight, structure of the components in the test 

material was ascertained (Principle 1991, Strenhagen et al., 1974 and Jennings and 

Shibamoto 1980). 

 

RESULT 

 

Figure 1. GC-MS Chromatogram of methanol root extract of Vernonia amygdalina 
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Table. 1 Phytocomponents identified in the methanol root extract of Vernonia 

amygdalina. 

SN 
Retention 

Time 
Name of the compound 

Molecular 

formulae 

Molecular 

Weight 

(g/mol) 

Peak 

Area (%) 
Activity 

1 14.866 2,4-Hexadiene, 2,3-dimethyl- C8H14 110.1968 11.94 NF 

2 15.352 Octadecane C18H38 254.502 2.01 NF 

3 16.199 
1,2 benzenedicarboxylic 

acid,butyl,2-ethylhexyl ester 
C20H30O4 334.4498 3.97 NF 

4 17.418 
Dichloroacetic acid, 

heptadecyl ester 
C19H36Cl2O2 367.395 0.99 

Antiviral [Ara et 

al., 2012] 

5 17.790 

1H-Naphtho [(2,1-b] pyran, 3-

ethenyldo decahydro-3,4a,7,7, 

10a-pentamethyl-, [3S-

(3.alpha.,4a.alpha., 

6a.beta.,10a.alpha., 

10b.beta.)]- 

C20H34O 290.4834 14.58 NF 

6 18.070 Kaur-16-ene C20H32 272.4681 2.40 NF 

7 18.511 
Cis-13-octadecenoic acid, 

methyl ester 

C19H36O2 

 

296.48794 

g/mol 
1.25 NF 

8 18.945 Trans-13-octadecenoic acid C18H34O2 282.4614 1.39 

antiinflammatory, 

hemolytic, 

pesticide, 

antioxidant and 

5-alphareductase 

inhibitor.  

9 19.209 Cis-vaccenic acid C18H34O2 282.46 4.32 NF 

10 19.226 Cis-13-octadecenoic acid C18H34O2 282.4614 0.37 

Antiinflammator

y, nematicide, 

hypocholesterole

mic,anticancer, 

antiarthritic, 

hepatoprotective, 

insectifuge, 

antiacne, 5-Alpha 

reductase 

inhibitor,antiandr

ogenic and 

anticoronary. 

11 19.363 Oleic acid C18H34O2 282.461 3.65 

Use to lower 

cholesterol, LDL-

CHol and 

possibly 

increased HDL-

CHOL. 

12 19.409 9-Octadecenoic acid, (E) C18H34O2 282.4614 2.08 
Antiviral [Helmy 

et al., 2007] 

13 19.489 6-Octadecenoic acid C18H34O2 282.4614 1.51 NF 
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14 19.901 
2-Butanone, 4-(4-hydroxy-3-

methoxyphenyl)- 
C11H14O3 194.2271 25.14 

Anti-

inflammatory, 

antidiarrhoeic, 

antidiabetic, 

antilipolytic and 

antispasmodic 

(Bilal ahmad et 

al., 2015) 

15 20.051 
11,13-dimethyl-12-tetradecen-

1-ol acetate 
C18H34O2 282.4614 17.67 NF 

  NF mean not found 

 

 

Figure2. GC-MS Chromatogram of methanol stem bark extract of Vernonia amygdalina 

 

Table. 2 Phytocomponents identified in the methanol stem bark extract of Vernonia 

amygdalina. 

SN 
Retention 

Time 
Name of the compound 

Molecular 

formulae 

Molecular 

Weight 

Peak 

Area (%) 
Activity 

1 17.924 Caffeine C8H10N4O2 194.19 g/mol 59.97 NF 

2 18.765 
Hexadecanoic acid, methyl 

ester 
C17H34O2 270.4507 16.52 

Anti-oxidant, 

antimicrobial, decrease 

blood cholesterol and 

anti-inflammatory 

[Akpuaka et al., 2013, 

Hema et al., 2011]. 

3 19.869 
2-Cyclopenten-1-one, 2,3-

dimethyl 
C7H10O 110.1537 2.41 NF 

4 20.865 

9,12-Octadecadienoic acid, 

methyl  ester 

 

C19H34O2 294.4721 4.24 

Antiinflammatory 

Nematicide, Antiacne, 

Antihistaminic, 

Insectifuge, antiCancer, 
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Hypocholesterolemic, 

Hepatoprotective, 

and Antiarthritic 

(Ha etal., 1990 and 

Johnson et al.,  2011) 

5 20.928 

9-Octadecenoic acid (Z)-, 

methyl ester 

 

C19H36O2 296.4879 13.82 

Antioxidant and anti 

cancer [Hema et al., 2011 

and Syeda et al.,  2011]. 

6 21.220 Methyl stearate C19H38O2 298.5038 3.03 

They are used as solvents 

or cosolvents, oil carrier 

in agricultural industry. 

NF mean not found 

 

 

Figure3. GC-MS Chromatogram of methanol leaf extract of Vernonia amygdalina 

 

Table.3. Phytocomponents identified in the methanol leaf extract of Vernonia 

amygdalina. 

SN 
Retention 

Time 

Name of the 

compound 

Molecular 

formulae 

Molecular 

Weight 

Peak 

Area (%) 
Activity 

1 18.759 

Pentadecanoic acid, 

14-methyl-, methyl 

ester 

C17H34O2 270.4507 38.34 

Antioxidant and 

antifungal (Akpuaka et al., 

2013) 

2 20.859 

9,12-Octadecadienoic 

acid, methyl  ester 

 

C19H34O2 294.4721 11.34 

Antiinflammatory 

Nematicide, Antiacne, 

Antihistaminic, 

Insectifuge, antiCancer, 

Hypocholesterolemic, 

Hepatoprotective, 

and Antiarthritic 

(Ha etal., 1990 and 

Johnson et al.,  2011) 

3 20.928 10-Octadecenoic C19H36O2 296.4879 35.59 NF 
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acid, methyl ester 

4 21.088 
Hexadecylpentyl 

ether 
C21H44O 312.5735 8.95 NF 

5 21.214 Methyl stearate C19H38O2 298.5038 5.78 

They are used as solvents 

or cosolvents and oil 

carrier in agricultural 

industry. 

NF mean not found 

 

Figure 4 to Figure 27 below show the structures and the mass spectrums of the different 

compounds found in the root, stem bark and leaf of Vernonia amygdalina. 

 

 

Figure 4. Structure of 2,4-Hexadiene, 2,3-dimethyl- 

 

 

Figure 5. Structure of Octadecane 

 

 
Figure 6. Structure of 1,2-Benzenedicarboxylic 

acid, butyl 2-ethylhexyl ester 
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Figure 7. Structure of Dichloroacetic acid,  

heptadecyl ester 

 

 
Figure 8. Structure of 1H-Naphtho[2,1-b]pyran, 3 

ethenyldodecahydro-3,4a,7,7,10a-pentamethyl-, 

[3S-(3α,4aα,6aβ,10aα,10bβ)]- 

 

 

Figure 9. Structure of Kaur-16-ene 

 

Figure 10. Mass spectrum of cis-13-Octadecenoic acid, methyl ester structure. 
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Figure 11. Structure of Trans-13-octadecenoic acid 

 

  

Figure 12. Structure of cis-Vaccenic acid 

 

 

Figure 13. Structure of cis-13-Octadecenoic acid 

 

 

Figure 14. Structure of Oleic acid 

 

 

Figure 15. Structure of 9-Octadecenoic acid, (E)- 

 

 

Figure 16. Structure of 6-octadecenoic acid 
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Figure 17. Structure of 2-Butanone, 4-(4-hydroxy-3-methoxyphenyl)- 

 

 

Figure 18. Structure of 11,13-Dimethyl-12-tetradecen-1-ol acetate 
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Figure 19.  Mass spectrum of Caffeine 

(mainlib) Hexadecanoic acid, methyl ester
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Figure 20. Mass spectrum of Hexadecanoic acid, methyl ester 

 

(mainlib) 2-Cyclopenten-1-one, 2,3-dimethyl-
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Figure 21.  Mass spectrum of 2-Cyclopenten-1-one, 2,3-dimethyl- 

 



www.wjpr.net                                 Vol 6, Issue 2, 2017.                                                          

 

45 

Longe et al.                                                           World Journal of Pharmaceutical Research 

(mainlib) 9,12-Octadecadienoic acid, methyl ester
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Figure 22. Mass spectrum of 9,12-Octadecadienoic acid, methyl  ester 

 

(mainlib) 9-Octadecenoic acid (Z)-, methyl ester
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Figure 23. Mass spectrum of 9-Octadecenoic acid (Z)-, methyl ester 

 

(mainlib) Methyl stearate
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Figure 24. Mass spectrum of Methyl stearate 

(mainlib) Pentadecanoic acid, 14-methyl-, methyl ester
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Figure 25. Mass spectrum of Pentadecanoic acid, 14-methyl-, methyl ester 

 

(mainlib) 10-Octadecenoic acid, methyl ester
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Figure 26. Mass spectrum of 10-Octadecenoic acid, methyl ester 
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(mainlib) Hexadecyl pentyl ether
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Figure 27. Mass spectrum of Hexadecylpentyl ether 

 

DISCUSSION 

Studies have shown that plants have been an important source of medicine. They are source 

of many potential drugs mainly on traditional remedies such as herbs used as popular folk 

medicines (Sathyaprabha et al., 2010). 

 

Gas chromatography coupled with mass spectrometry (GC-MS) is an established technique 

for reliable identification of bioactive compounds existing in medicinal plants including 

volatile matter, long chain and branched chain hydrocarbons, alcohols, acids, esters [Cong  et 

al., 2007, Kumar et al., 2014, Johnson et al., 2011.  

 

The bio activity components were identified and characterized and interpretation on mass 

spectrum GC–MS conducted using the database of National Institute Standard and 

Technology (NIST) which is having more than 62,000 patterns. Besides that, the 

characteristic fragmentation patterns greatly helped in the identification of a particular class 

of compounds [Mass Spectrometry Data Centre; 1974]. 

The identified bioactive compounds of the methanol extract of the root, stem bark and leaf of 

Vernonia amygdalina, their retention time, peak area, molecular formulae, molecular weight, 

and their activities are shown in Table 1, 2 and 3 above. 

 

In the present study, 26 compounds were identified of which some of the compounds are of 

medicinal important. Out of which 15 compounds are found in the root, they are: 2,4-

Hexadiene, 2,3-dimethyl-, Octadecane, 1,2 benzenedicarboxylic acid,butyl,2-ethylhexyl ester, 

Dichloroacetic acid, heptadecyl ester, 1H-Naphtho [(2,1-b] pyran, 3-ethenyldo decahydro-

3,4a,7,7,10a-pentamethyl-,[3S-(3.alpha.,4a.alpha., 6a.beta.,10a.alpha., 10b.beta.)], Kaur-16-

ene, Cis-13-octadecenoic acid, methyl ester, Trans-13-octadecenoic acid, Cis-vaccenic acid, 

Cis-13-octadecenoic acid, Oleic acid, 9-Octadecenoic acid, (E), 6-Octadecenoic acid, 2-

Butanone, 4-(4-hydroxy-3-methoxyphenyl)- and 11,13-dimethyl-12-tetradecen-1-ol acetate. 

The stem bark contain six compounds: They include: Caffeine, Hexadecanoic acid, methyl 
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ester, 2-Cyclopenten-1-one, 2,3-dimethyl,  9,12-Octadecadienoic acid, methyl  ester ,  9-

Octadecenoic acid (Z)-, methyl ester and Methyl stearate. Five compounds were also found in 

the leaf, they are: Pentadecanoic acid, 14-methyl-, methyl ester, 9, 12-Octadecadienoic acid, 

methyl ester, 10-Octadecenoic acid, methyl ester, Hexadecylpentyl ether and Methyl stearate. 

The compounds obtained from the GC-MS analysis were of biological important. Some of 

the medicinal uses of the compounds found in the root, stem bark and leaf of the plant have 

been shown in Table 1, 2 and 3 respectively. Studies have shown that compound like Oleic 

acid reduces blood pressure (Ruiz-Gutiérrez et al. 1996), prevent ulcerative colitis. (de Silva 

et al. 2014), protects cell membranes from free radicals. (Haug et al.2007). Cis-13-

Octadecenoic acid is reported to have therapeutic importance in the treatment of 

dopaminergic cell loss and the motor sequelae of Parkinson disease.( Alfred et al., 2005). 

 

CONCLUSION 

This study helps to predict the formula and structure of active molecules in the plant that can 

be used as drugs. The result also enhances the traditional uses of the plant.   
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