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Abstract 
Essential oils (EO) from leaves of Ocimum gratissimum L., Ocimum micranthum Willd. and 
Ocimum selloi Benth. obtained by steam distillation (SD), microwave oven distillation (MO) and 
supercritical extraction with CO2 (SC) showed different composition by GC/MS analysis. The 
main components in the three essential oils were the same but in different relative amounts. The 
oil from O. gratissimum obtained by SD presented eugenol (54.0%) and 1,8-cineole (21.6%) as 
main components, by MO eugenol (34.6%) and 1,8-cineole (22.6%), and by SC eugenol 
(73.1%) and 1,8-cineole (5.6%). The essential oil from O. micranthum obtained by SD showed 
mainly eugenol (64.8 %), (E)-β-caryophyllene (14.3%) and bicyclogermacrene (8.1%); by MO 
eugenol (30.6 %), trans-β-caryophyllene (19.8 %) and elemicin (19.0), and the oil obtained by 
SC presented eugenol (56.7%), elemicin (16.0%) and trans-β-caryophyllene (4.0%). Essential oil 
of O. selloi obtained by SD presented anethole (64.6%) and linalool (20.6%); by MO anethole 
(67.4%) and linalool (20.9%) and by SC anethole (31.9%) and linalool (23.2%) as main 
constituents. The type and quantitative variations of the chemical components of the analyzed 
oils in relation to the extraction methods were greater for O. micranthum. 
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Introduction 
 
The specialized literature has registered since many years the yields and chemical composition of 
several essential oils obtained by steam distillation, hydrodistillation and, more recently, by 
supercritical liquids extraction. 



Issue in Honor of Prof. Otto Gottlieb ARKIVOC 2004 (vi) 66-71 

ISSN 1424-6376 Page 67 ©ARKAT USA, Inc 

According to the literature there are two chemical types of O. gratissimum L. in function of 
the main compounds in the essential oils from their leaves, the thymol type and the eugenol type. 
The second is common in home gardens of Northeastern Brazil. 1 

Previous studies on volatile oils from leaves of O. micranthum Willd. reported the 
occurrence of three chemotypes. The Indian chemotype which contain mainly eugenol, 1,8-
cineole, β-caryophyllene and γ-elemene2, the North-Brazilian chemotype from plants growing in 
Amazonian region which produces β-elemene, β-caryophyllene and isoeugenol as main 
components3 and the NE-Brazilian chemotype, growing under low humidity climate and high 
solar light incidence, produces oil with eugenol, β-caryophyllene and elemicin as main 
components.4 A biological assay of the O. micranthum NE-Brazilian chemotype oil showed 
analgesic activities5 and the dichloromethane and methanol extracts obtained from this plant 
showed anticonvulsant, antispasmodic6 and antifungal activities.7 

The essential oil of O. selloi leaves from Southeastern Brazil presented also two chemotypes: 
the estragole - methyl eugenol chemotype8 and anethole – estragole chemotype.9 These oils 
presented anti-diarrheic, anti-inflammatory and antispasmodic activities. 

In view to detect the influence of different processes of extraction on the chemical 
constitution of these oils, leaves of Ocimum gratissimum L., Ocimum micranthum Willd. and 
Ocimum selloi Benth., growing under same conditions, were submitted to extraction by the 
following three process: conventional steam distillation, microwave distillation and supercritical 
CO2 extraction. 
 
 
Results and Discussion 
 
The analytical results are shown in Tables 1, 2 and 3 where the components are listed in order of 
elution on a DB-5 column. The essential oils of O. gratissimum show eugenol and 1,8-cineole as 
major constituents of leaves extracted by the three processes (Table 1), although the presence of 
α-selinene, β-selinene, γ-muurolene, α-humulene and (E)-β-caryophyllene have been observed in 
all samples studied but in lesser relative amounts. It was observed also a significant increase in 
the relative proportion of eugenol contents and a reduction in the amount of 1,8-cineole in the 
case of SC extraction. 

The oils from O. micranthum showed larger variability, only three compounds were common 
in the studied samples: eugenol, (E)-β-Caryophyllene and elemicin. Eugenol was found in the 
three oils of O. micranthum (Table 2), but elemicin was detected in higher yield when the leaves 
were extracted by SC and MO methods. 

The essential oils from leaves of O. selloi obtained by the three methods showed in common 
five constituents: 1,8-cineole, linalool, camphor, 4-terpineole, anethole and α-(E)-bergamotene 
(Table 3). Anethole and linalool were found to be the major constituents in all methods, however 
by using SC the relative concentration of anethole decreased while epi-alpha-cadinol was 
detected in higher level. 
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Table 1. Chemical composition of Ocimum gratissimum leaf essential oil 

Constituents KI SD 
Yield % 

MO 
Yield % 

SC 
Yield % 

α-Pinene 939 0.7 - - 
β-Pinene 965 2.6 - - 

1,8-Cineole 1004 21.6 22.6 5.6 
(Z)-Ocimene 1021 4.1 1.7 - 
α-Terpineole 1189 0.7 1.6 - 

Eugenol 1364 54.0 34.6 73.1 
(E)- β-Caryophyllene  1422 5.3 10.5 5.6 

α-Humulene 1455 0.8 1.6 0.8 
γ-Muurolene 1479 2.3 4.7 1.6 
β-Selinene  1482 5.5 15.3 7.7 
α-Selinene  1498 2.6 6.1 2.4 

SD = Steam distillation. 
MO = Hydrodistillation using microwave oven. 
SC = Supercritical CO2 extraction. 
 
Table 2. Chemical composition of Ocimum micranthum leaf essential oil 

Constituents KI. SD 
Yield %

MO 
Yield %

SC 
Yield %

1,8-Cineole 1004 1.5 1.9 - 
Linalool 1081 0.7 0.8 - 
Eugenol 1364 64.8 30.6 56.7 
β-Elemene 1389  - 3.2 

Methyl-Eugenol 1392  - 4.4 
(E)- β-Caryophyllene  1415 14.3 19.8 4.0 

α-Humulene 1445 2.3 3.3 - 
Allo-aromadendrene 1452 0.7 0.7 - 

β-Selinene  1477 1.5 2.2 - 
Bicyclogermacrene  1486 8.1 12.5 3.5 

Germacrene A 1503 2.0 4.6 - 
Eremofilene 1512 1.1 1.9 - 

Elemicin 1529 2.0 19.0 16.0 
SD = Steam distillation. 
MO = Hydrodistillation using microwave oven. 
SC = Supercritical CO2 extraction. 
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Table 3. Chemical composition of Ocimum selloi leaf essential oil 

Constituents KI SD 
Yield % 

MO 
Yield % 

SC 
Yield % 

1,8-cineole 1031 7.4 1.2 - 
Linalool 1097 20.6 20.9 23.2 
Camphor  1146 0.7 0.7 0.8 

4-terpineole 1177 2.6 2.9 4.0 
α-Terpineole 1196 - - 2.1 

Anethole  1253 64.6 67.4 31.9 
Eugenol 1359  - 2.8 

α-(E)-bergamotene 1435 1.7 2.1 4.5 
α-humulene 1455 - - 0.9 

epi-alpha-Cadinol 1640 - - 15.1 
(Z)-Methyl jasmonate 1649 - - 2.0 

Octadeca-9,12,15-trienal 2061 - - 4.2 
Tetracontane 2134 2.2 0.9 - 

10-demethylsqualene 2212 - - 4.5 
SD = Steam distillation. 
MO = Hydrodistillation using microwave oven. 
SC = Supercritical CO2 extraction. 
 
 
Experimental Section 
 
Plant material. Samples of leaves of three species were collected on April 2000 in the Francisco 
José de Abreu Matos Medicinal and Aromatic Plants Garden of the Federal University of Ceará 
(UFC) and promptly extracted by SD and MO. The samples submitted to supercritical CO2 
extraction were prior dried at room temperature. Vouchers specimens have been deposited in 
Prisco Bezerra Herbarium of the UFC under numbers 18.671, 29.315 and 27.020 respectively. 
Oil extraction. Samples (1 Kg) of fresh material were extracted by steam distillation (SD) 
during three hours and produced oils in 3.6%, 2.5% and 0.6% yields respectively for O. 
gratissimum, O. micranthum and O. selloi. Hydrodistillation using a modified microwave oven 
(MO) during 8 min in a device adapted for oil extraction10 produced 0.3% (O. gratissimum), 
0.4% (O. micranthum) and 0.2% (O. selloi) yields and supercritical CO2 extraction (SC) at 
32.9°C and 70bar for a 30min contact and one hour of extraction, produced 0.1%, 0.2% and 
2.1% for O. gratissimum, O. micranthum and O. selloi, respectively 
Oil analysis. The oils obtained from leaves were analyzed in a Hewlett-Packard GC/MS model 
5971A, under the following conditions: Column: Dimethylpolysiloxane DB-1 fused silica 
capillary column (30m x 0.25mm, film thickness 0.1µn); carrier gas: Helium (1mL/min); injector 
temperature: 250oC; detector temperature: 200oC; column temperature: from 35o to 180oC at 
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4oC/min then from 180o to 250oC at 10oC/min; mass spectra: electronic impact 70eV. Individual 
components were identified by spectrometric analyses using two computer libraries MS searches 
and retention indices as pre-selection aid 11 as well as by visual mass spectra comparison with 
literature data for confirmation 12, 13. 
 
 
Conclusions 
 
The results led to the following conclusions: a) eugenol was present in the oils of the three 
species; b) eugenol was the major component extracted by the three methods in the essential oils 
obtained from O. gratissimum and O. micranthum; c) the relative concentration of anethole in O. 
selloi and eugenol in O. micranthum and O. gratissimum was lower by using supercritical CO2 
extraction; f) the qualitative and quantitative variation in the composition of the essential oils 
demonstrated the importance of registering in the publications the extraction process and the oil 
yield values. 
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