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Studies on Morphological Characters, Herbage Yield, Essential Oil Content 
and Compositions of Seven Types of Ocimum from Bangladesh

J. U. Chowdhury, M. Yusuf and J. Begum 
BCSIR Laboratories. Chittagong 4220, Bangladesh

Seven types of Ocinuun, two from O. americanum, two from O. gratissimum, two 
from O. sanctum and one from O. basilicum var. purpurascens, were studied for their 
morphological differences, essential oil content and compositions. The oils were analyzed by GC 
and GC/MS. All the types differ from one another in respect of their morphological characters as 
well as their chemical constituents. Essential oil of the camphor type of O. americanum contains 
camphor (40.3%) followed by limonene (8.8%) and oc-pinene (6.1%) as major constituents and 
the citral type of O. americanum contains citral (63.4%) and linalool (7.0%) as major 
components. The oil of O. gratissimum contains thymol (58.2%), y-terpinene (12.3%), p-cymene 
(7.7%) and the var. clocimum of O. gratissimum contains eugenol (66.5%) and 0-ocimene 
(18.1%) as major components. The major components of O. sanctum (green) are eugenol 
(36.5%), P-caryophyllene (24.3%) and P-elememe (12.2%) and those of O. sanctum (purple) are 
eugenol (77.5%) and (E)-caryophyllene (10.7%). The oil of O. basillicum var. purpurascens 
contains linalool (30.8%), geraniol (28.8%) and geranyl acetate (14.1%) as major components.
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Table 1 shows their leaf yield, moisture 
contents and percent content of essential oil of seven 
types of Ocimum available in Bangladesh. Table 2 
shows the morphological differences and Table 3 
shows the percentage of major constituents of 
essential oils.

The nomenclature of Ocimum species and 
varieties is complicated, and it is difficult to classify 
the oils according to the botanical nomenclature of 
the plants from which they are derived. It has been 
suggested that Ocimum oils should be classified on 
the basis of their chemical composition rather than 
by their botanical origin (Anon. 1966, Guenther 
1975). Considering importance of essential oils, we 
have undertaken the study to evaluate the oil 
contents and compositions of various types of 
Ocimum available in Bangladesh.

Ocimum. a genus of the family Labiatae, is 
an important drug plant having diverse uses in the 
indigenous system of medicine used in many Asian 
and African countries (Anon. 1966. Yusuf et al. 
1994). They are also an important source of many 
essential oils and aroma chemicals useful in 
perfumery and cosmetic industries (Guenther 1975, 
Atal and Kapur 1982). From the industrial point of 
view oil of Ocimum species rich in camphor, citral, 
geraniol, linalool, linalyl acetate, methyl chavicol, 
eugenol, thymol etc. are very important and can be 
successfully utilized in industry. Most of them have 
medicinal uses. About 150 species of this genus are 
reported to be distributed in the world (Airy Shaw 
1966). The main centres of diversity of this genus are 
Africa, South America and Asia. Khan and Khanam 
(1975) reported four species from Bangladesh. We 
have collected seven types belonging to the above 
species of which one, O. gratissimum var. clocimum, 
is an exotic.

All types of Ocimum plants were collected 
from various places of Bangladesh except one, O. 
gratissimum var. clocimum, which was collected 
from India. All were planted in the experimental 
plots of BCSIR Laboratories, Chittagong. Data were 
collected from the plants of same age. The essential 
oils were extracted from leaves and inflorescence of 
the plants by hydrodistillation method using 
Clevenger apparatus (Clevenger 1928). The percent 
oil contents were determined by volume on fresh 
weight basis. The dehydrated oils were analyzed by 
GC and GC/MS.

GC Analysis

GC analysis was performed using Fisions 
chromatograph 5160 Mega Series equipped with a 
Shimadzu data processor C-R 3A. The following GC 
parameters were used.

Column : SE-52 fused silica column (25 m x 0.32 
mm, film thickness 0.40-0.45 gun, Mega. 
Legnano, Italy).

Column temperature : 40°C (6 min) to 240‘C al 
3.0°C/min.

Injector temperature : 250°C.

Detector temperature: 280°C.
Injection mode : Split; split ratio, 1:50.

Volume injected : Ipl of a solution 1/20 in pentane 
of the oil.

Carrier gas : He, 100 kPa.

GC-MS Analysis

We used a CE Instrument MD 800 equipped 
with Adams library, FFC bank. Perfume library (CE 
Instruments) and NIST library. The following 
parameters were used.

Column : DB-5 fused silica column (30 m x 0.25 
mm, film thickness 0.25 gm, J & W. 
Folston, California, USA).

Column temperature: 60-240°C at 3°C/min to 250°C.

Injection mode : Split; split ratio, 1:50.

Volume injected : Igl of a solution 1/20 in pentane 
of the oil.

Carrier gas : He, 83 kPa.

Linear velocity : 40 cm/sec al 60°C, EI+ acquisition 
with mass range of 41-300amu

Results and discussion



Table 1. Physiological parameters and essential oil content of various species and types of Ocimum.

SI. No. Name of the plants Moisture (%) Oil content (%)
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Ocimum americanum (camphor type)
O. americanum (citral type)
O. gratissimum
O. gratissimum var. clocimum
O. basilicum var. purpurascens
O. sanctum (green)
O. sanctum (purple)

Oil of O. gratissimum shows 42 compo­
nents that represent about 97% of the oil. The main 
component was thymol (58.2%) followed by y- 
terpinene (12.35%) and p-cymene (7.7%). This oil

79.40
79.25
81.45
79.25
84.20
82.61
78.96

0.440
0.925
0.750
0.725
0.375
0.260
0.520

1.
2.
3.
4.
5.
6.
7.

Weight of the 
leaves (gm)
28.48

328.00
780.00
850.00
217.00
258.60
154.50

In the oil of O. americanum (citral type), 33 
components were identified which represent about 
93% of the oil. The main component (67.3%.) was 
citral (geranial + neral). Other components were 
linalool (7.01%) and nerol (4.71%). This type is 
reported for the first time from Bangladesh (Yusuf et 
al. 2001).

Fifty-eight components were identified 
from the oil of O. americanum (camphor type) which 
represent about 97.3% of the oil. The main 
components were camphor (40.32%) followed by 
limonene (8.84%) and a-pinene (6.08%). As it 
contains camphor as major constituents it can be 
classified as camphor type.

could be classified as thymol type and it contains 
thymol higher than those reported in literature for (). 
gratissimum thymol type oils (Yusuf et al. 1998).

Twenty-nine components were identified 
from the oil of O. gratissimum var. clocimum. The 
main component was eugenol (66.5%) followed by 
(Z)-P-ocimene (18.1%) which can be classified as 
eugenol-ocimene type.

Essential oil from O. basilicum var. 
purpurascens showed 59 components of which the 
main components were linalool (30.77%) and 
geraniol (28.8%) followed by geranyl acetate 
(14.11%) and terpinene-4-oI (5.92%). It could be 
categorized as monoterpene alcohol type. The 
constituents reported from the oil of Bangladeshi 
plant is quite different in respect of methyl chavicol 
and methyl cinnamate content reported from 
elsewhere (Sobti and Pushpagandha 1982, Singh and 
Bordoloi 1991, Ozek et al. 1995 and Guenther 1949).
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reported that plants of O. sanctum belonged to the 
same chemotype. Bhattacharya el al. (1996) 
reported oil of methyl-eugenol type.

It is observed from the results that different 
species and types of Ocimum differ sharply in 
chemical constituents which can be utilized as 
valuable taxonomic characters in addition to the 
morphological characters for the identification of 
different taxa and types. It can also be suggested that 
the presence of higher proportion of camphor, citral, 
thymol, geraniol, linalool, etc. in the oil could be 
taken into consideration for their commercial uses.
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Essential oil from O. sanctum (green) 
showed 40 compounds of which the major 
components were eugenol (36.53%) and P- 
caryophyllene (24.3%) followed by P-elemene 
(12.2%) and caryophyllene oxide (5.6%). Its 
composition suggests that the oil could be classified 
as eugenol-sesquiterpene type.

Out of 35 compounds identified from the 
essential oil of O. sanctum (purple) the main 
components were eugenol (77.5%)) followed by 
(E)-caryophyllene (10.7%). This oil could be 
classified as eugenol type. Maheswari et al. (1987)


