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ABSTRACT
Stem of Chromolaena odorata (Asteraceae) was harvested and the oil extracted by hydro distillation 
method using Clevenger apparatus. The components in the oil were identified and quantified using Gas 
chromatography (GC) and Gas chromatography – Mass spectrometry (GC-MS). Twenty compounds 
were identified in the oil, representing 99.46% of the oil. The major components identified in the oil are 
α-pinene (13.60 %,), caryophyllene (9.20%), Bicyclo [7.2.0] undec-4-ene (6.76%), β- pinene (4.83%) 
and Germacrene D (4.70%). 
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1. Introduction
Essential oils are valuable natural products that have found application in many fields 
including perfume, cosmetics, aromatherapy, phytotherapy and in spices and nutrition [1]. 
Many scientists have therefore focused attention on screening of plants for their essential oil 
constituents, studying them for their chemical composition and pharmacological activities, 
thereby gathering information on plant applications and new perspectives on the potential use 
of the natural products. There are about one hundred and sixty five Chromolaena species that 
have been identified [2] of which Chromolaena odorata is one. It is native to Central and South 
America but is now distributed throughout Africa and tropical Asia [3]. It is an aggressive 
competitor that occupies different types of lands where it forms dense strands that prevents the 
establishment of other flora. It is a menace in plantations and other ecosystems. It suppresses 
young plantations, agricultural crops and smoothers vegetation as it possesses allelopathic 
potentialities and growth inhibitors [4]. Chromolaena odorata is used in traditional medicine in 
the treatment of coughs, colds and skin diseases among others. Literature is awash with reports 
on the constituents and biological activity studies of the leaf and root essential oil of the plant 
[5 – 8], however to the best of our knowledge, there is no report on the stem essential oil of this 
plant in the literature. We hereby report on the isolation and characterization of the stem 
essential oil of this plant. 

2. Experimental
2.1 Plant Collection:  Stem of Chromolaena odorata was collected within the premises of 
Ladoke Akintola University of Technology, Ogbomoso, Oyo state, Nigeria. Identification had 
earlier been done at the Department of Agronomy of the same University. 

2.2 Oil Isolation: 500 g of the fresh stem were hydro distilled for 4 hrs using the Clevenger 
apparatus and the oil extracted into hexane to avoid hydro sorption. The oil was later collected 
into sample bottle, sealed and stored under refrigeration until time of analysis. 

2.3 Characterization: GC-MS analysis of the essential oils was performed using a Shimadzu 
Gas Chromatograph Model QP2010 plus, a gas chromatographic (GC) system, equipped with 
a Mass selective detector and auto injector. Compounds were separated on a capillary column 
(30 m x 0.25 mm, film thickness 0.25 µm). 1.0 µl of the sample was injected using the split 
mode (split ratio 1: 100). For GC/MS detection, an electron ionization system with ionization 
energy of 70 eV was used. Column oven temperature program was the same as previously 
used in GC analysis. 
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Helium was used as a carrier gas at a flow rate of 1.5 ml/m. 
Mass scanning range was 40-700 m/z while injector and MS 
transfer line temperatures were set at 220 and 290 oC, 
respectively. 
 
3. Results and discussion 
The volatile compounds identified in the essential oil from the 
stem of Chromolaena odorota is presented in table 1. Twenty 
compounds were identified in the essential oil, the n-hexane 
and n-heptane identified in the oil are obviously from the 
residual hexane that was used in the extraction process. The 
main monoterpenoid constituents of the oil are α-pinene 
(13.60%) and β-pinene (2.60%) while Caryophyllene was the 
principal sesquiterpenoid detected in the oil constituting 
9.20%. Other sesquiterpenoids detected are α-amorphene, 
muurolene, Germacrene D and aromadendrene which were 
detected at 4.50%, 4.50%, 5.00% and 6.86% respectively. 
Other compounds detected in appreciable amounts in the oil 

sample are 1, 3, 6-octatriene (4.50%), 1, 3-cycloheptadiene 
(3.10%), 2-cyclopropylidene-1, 7, 7-trimethylheptane (4.50%). 
Comparing this result with literature reports on leaf and stem 
essential oil of this plant, it is observed that the constituents 
identified are not too different from the constituent of the leaf 
essential oil except that the leaf essential oil is richer than the 
stem essential oil. Most of the compounds identified in the 
stem essential oil have also been reported present in the leaf 
essential oil. The  major constituents reported for leaf essential 
oil of the plant include α-pinene, geigerene / pregeigerene, β-
caryophyllene,  germacrene D, Bicyclogermacrene, (Z)-β-
farnesene, ascaridole, limonene, camphor, cardinal, β-copaen-
4α-ol  and 5,6-diethenyl-1-methylcyclohexene [9 – 15]  . 
However, the composition of the stem essential oil is quite 
different from the composition of root essential oil of the plant 
reported in literature [8] .The constituents that are common to 
the two are α- and β- pinene,  muurolene and caryophyllene. 

 
Table 1: Composition of stem essential oil of Chromolaena odorata 

 
S. No Compounds Retention Index % Composition 
1 Hexane 653 12.00 
2 Heptane 717 18.10 
3 Cyclopentane 733 1.50 
4 1,3-Cycloheptadiene 804 3.10 
5 Bicyclo[3.1.1]hept-2-ene 943 4.54 
6 β-pinene 943 2.60 
7 α-pinene 948 13.60 
8 1,3,6-octatriene 976 4.50 
9 3-methyl-1,3,4-divinyl-1-

cyclohexene 
1076 1.50 

10 1-methyl-5,6-divinyl-1-
cyclohexene 

1092 1.50 

11 Copaene 1221 0.98 
12 2-cyclopropylidene-1,7,7-

trimethylheptane 
1251 4.50 

13 Aromadendrene 1386 6.86 
14 1-cyclopropeazulene 1419 0.49 
15 Muurolene 1435 4.50 
16 α-amorphe ne 1440 4.50 
17 δ-cadinene 1469 0.49 
18 Caryophyllene 1494 9.20 
19 Bicyclo [7.2.0] undecene 1494 6.12 
20 Germacrene D 1515 5.00 

  TOTAL 99.46 
    
 
4. Conclusion   

This study has shown that the main constituents in the stem 
essential oil of Chromolaena odorata are: α- & β -pinenes, 
Caryophyllene, Bicyclo [7.2.0] undec-4-ene and Germacrene 
D and that the composition of the stem essential oil of the 
plant is not substantially different from the composition of the 
leaf essential oil but is quite different from the composition of 
the root essential oil. 
 
5. Acknowledgement 

The authors are grateful to Dr. O.A. Ojo of Agronomy 
department, Ladoke Akintola University of Technology, 
Ogbomoso, Oyo state, Nigeria for botanical identification of 
the plant of study. 
 

6. References 
1. Buchbauer G, Jirovertz L, Jayer W, Dietrich A and Plank 

C. Aromatherapy: evidence for sedative effects of 
essential oil of Lavender after inhalation.2. Naturforsil  
2000, 46 (11-12), 1067-1072  

2. Mabberly D.J. The plant book, 2nd Ed. Cambridge 
University Press UK,  1997 pp 155 

3. Muniappan R and Marutani M. Distribution and control of 
Chromolaena odorata (Asteraceace). Micronesica, Suppl. 
1991, 3, 103-107. 

4. Muniappan R, Marutani M. Ecology and distribution of C. 
odorata in Asia and Pacific. In the Proceedings of the 
First International Workshop on Biological Control of C. 
odorata held from Feb 29 – Mar 4, 1998, Bangkok, 
Thailand                                                                                               



 

~ 67 ~ 

International Journal of Herbal Medicine 

5. Bedi G, Tonzibo Z.F, Oussou K.R, Choppard C, Mahy J.P 
and N’ Guessan T.Y.  Effect of essential oil of 
Chromoleana odorata (Asteraceae) from Ivory Coast, on 
cyclooxygenase function of prostaglandin – H synthase 
activity. African Journal of Pharmacy and Pharmacology, 
2010, 4(8), 535-538 

6. Avlessi Felicien,  Alitonou Guy Alain, Djenontin T. 
Sebastien, Tchobo Fidele, Yehouenou Boniface, Menut 
Chantal and Sohounloue Dominique. Chemical 
composition and Biological activities of the Essential oil 
extracted from the Fresh leaves of Chromolaena odorata 
(L. Robinson) growing in Benin. ISCA Journal of 
Biological Sciences, 2012, 1(3), 7-13 

7. Velliangiri Prabhu, Illath Sujina, Hariharan Hemlal and 
Subban Ravi. Essential oil composition, antimicrobial, 
MRSA and in-vitro cytotoxic activity of fresh leaves of 
Chromolaena odorata. Journal of Pharmacy Research, 
2011, 4(12), 4609-4611. 

8. Rajesh K. Joshi. Chemical composition of the Essential oil 
of Chromolaena odorata  (L.) R.M.King & H. Rob. Roots 
from India. Journal of Chemistry, 2013, 1-4. 

9.  Bedi G, Tonzibo Z.F and Nguessan T.Y. Composition 
chimique des huiles essentielles de Chromolaena odorata 
L. King Robinson d’Abidjan-Cote d’Ivoire. Le Journal de 
La Societe Ouest-Africaine de Chime, 2001, 2, 29-37.                                                                                                                                 

10. Sohounhloue K.D, Dangou J, Djossou L.G, Gnonhossou 
B and Sagbo A.U. Chemical composition of the essential 
oil of Chromolaena odorata  (L.) King and Robins 
collected in Houin (Benin). J. Soc. Ouest-Afr. Chim., 
1996, 2, 75-82. 

11. Pamo E.T, Amvam Zollo P.H, Tendonkeng F, Kana J.R, 
Fongang M.D.et Tapondjou L.A.  Composition chimique 
et effect acaricide des huiles essentielles des feuilles de 
Chromolaena odorata (L.) King and Robins. et d’ 
Eucalyptus saligna Smith. sur les tiques (Rhipicephalus 
lunulatus Neumann) dela chevre naiane de Guinee dans 
l’Ouest-Cameroun, Livestock Research for rural 
Development, 2004.   

12. Noudogbessi J.P, Kossou D and Sohounhloue D.C.K. 
Composition chimique et proprieties Physico-Chimiques 
des Huiles Essentielles de Pimenta racemosa (Miller) et de 
Chromolaena odorata (L. Robinson) Acclimatees au 
Benin. J. Soc. Ouest-Afr. Chim. 2006, 26, 11-19. 

13. Pisutthanan N, Liawruangrath B, Liawruangrath S, 
Baramee A, Apisariyakul A, Korth J and Bremner J.B. 
Constituents of the essential oil from aerial parts of 
Chromolaena odorata from Thailand. Nat. Prod. Res. 
2006, 20, 636-640. 

14. Ling B, Zhang M, Kong C, Pang X and Liang G. 
Chemical composition of volatile oil from Chromolaena 
odorata and its effect on plant, fungi and insect growth, 
China, Ying Yong Sheng Tai Xue May, 2003, 744-746. 

15. Kofi Koba, Guyon Cathrine, Christine Raynaud, Jean-
Pierre Chaumont, Komala Sanda and Nicod Laurence. 
Chemical composition and cytotoxicity of Chenopodium 
ambrosioides (L). Essential oil from Togo, Bangladesh 
Journal of Scientific Industrial Research, 2009, 44 (4), 
435-440. 


