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ABSTRACT - The essential oils of Ocimum sanctum and O. basilicum were obtained from a Clevenger apparatus 

distilled for 3 to 4hr. Both essential oil of O. sanctum and O. basilicum were analyzed by GC-MS. The yield of the 

essential oil obtained from Ocimum sanctum (1.45% w/w) and O. bascillum (0.98% w/w). Eugenol and Methyl eugenol 

were found to be major constituents of both fresh leaves of O. sanctum and O. basilicum. The extracts of Ocimum 

sanctum and Ocimum basilicum were subjected to antimicrobial screening against the pathogens such as S. aureus, S. 

Typhimurium and E. coli. Both the species were found to possess equipotent zone of inhibition against the selected 

pathogens 
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I. INTRODUCTION 

Lamiaceae (syn. Labiatae) herb family consists of more 

than 252 genus and 7000 species (Hedge, 1992). Lamiaceae 

family is known for the wealth of species with 

medicinal properties, which have been used since early 

times and many of these species are common in 

Mediterranean region (Ali et al., 2000). The Lamiaceae 

plants are 24 generally aromatic in all parts including a 

number of widely used culinary herbs, such as sage, thyme, 

rosemary, oregano, basil, mint lavender, marjoram, savory, 

and perilla (Wink, 2003; Celiktas et al., 2007; Hussain et 

al., 2008).  

The genus Ocimum, a wonder member of the Lamiaceae 

(Syn. Labiatae) family, contains 200 species of herbs and 

shrubs (Simon et al., 1999). They were naturally occurs in 

tropical and subtropical regions and is considered an 

important culinary herb and source of aromatic essential 

oils (Paton and Putievsk, 1996). Sweet basil, Ocimum 

basilicum L., is the major culinary and essential oil source 

of this genus (Lawrence, 1992). The essential oils from 

Ocimum contain many terpenes (linalool, citral, 1, 8-

cineole) andphenylpropanoids (e.g. methyl chavicol, 

eugenol) produced in specialized glandular trichomes 

(Charles and Simon,1990; Gang et al.,2001). It is also a 

source of  aroma  compounds and essential oils containing 

biologically active constituents that possess insecticidal and 

nematicidal properties (Deshpande and Tipnis, 1997; 

Chaterje et al., 1982). To the best of our knowledge, an 

investigation of the essential oil of O. sanctum and O. 

basilicum leaves in northern India. In the present study, the 

essential oils were isolated from fresh leaves and the 

volatiles oil was analyzed by GC/MS method. 

II. GEOGRAPHICAL SOURCE:- 

It is an herbaceous, much branched annual plant found 

throughout India, it is considered as sacred by Hindus. The 

plant is commonly cultivated in garden and also grown near 

temples. It is propagated by seeds. Tulasi, nowadays, is 

cultivated commercially for its volatile oil. 

Characteristics 

It is much branched small herb and 30 to 75 cm in height. 

All parts of tulasi are used in medicine, especially fresh and 

dried leaves. Leaves are oblong, acute with entire or serrate 

margin, pubescent on both sides and minutely gland dotted, 

The leaves are green in colour with aromatic flavor and 

slightly pungent taste. Flowers are purplish in colour in the 

form of racemes. Nut lets are subglobose, slightly 

compressed, pale brown or red in colour. Seeds are reddish-

black and subglobose. 
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III. MICROSCOPY 

Tulasi leaf is dorsiventral. Stomata are of diacytic type, 

particularly abundant on lower surface. Epidermal cells are 

wavy walled with thin cuticle. A single layer of elongated 

palisade cells is present below upper epidermis. Mesophyll 

consists of four to six layers of spongy parenchymatous 

cells with intercellular spaces and oil glands. Leaf bears 

both covering and glandular trichomes; covering trichomes, 

uniseriate, multicellular and often very long (100–400 μ). 

Glandular trichomes are sessile with radiate head composed 

of eight cells with common cuticle forming a bladder, 

typical labiate type trichomes. A few glandular trichomes 

with unicellular stalk and a spherical unicellular head also 

occur. The midrib region shows collenchymatous cells 

below both upper and lower epidermis. Xylem bundles are 

arranged in an arc. The phloem is arranged on the dorsal 

side of xylem. (Fig-1) 

 

Fig.1:-    Transverse section of Tulasi leaf 

 

IV.  MATERIALSAND METHODS:- 

Collection of Plant Materials - 

The fresh leaves of Ocimum sanctum and Ocimum 

basilicum were collected from Medicinal/Herbal Garden at 

Pharmacy college of NIMS University Rajasthan District, 

Jaipur, India. Voucher specimens of Ocimum sanctum and 

Ocimum basilicum were deposited at the Department of 

Advanced Science & Technology NIMS Institute of 

Engineering &Technology NIMS University Rajasthan 

Jaipur. 

Isolation of the Essential Oils - 

The fresh leaves of O. sanctum and O. basilicum were 

chopped and hydrodistilled for 3 to 4h using a Clevenger-

type apparatus (Fig. 2)  as recommended by British 

harmacopoeia giving yellowish oils The essential oils were 

collected separately and stored in well capped bottles prior 

to analysis(Fig.3). The essential oil was dried over anhydrous 

sodium sulphate (Merck) until the last traces of water were 

removed and      then stored in a dark glass bottle at 4 ºC prior to 

GC-MS analysis (Adams, 1991). 

                   

 

                   

Fig. 2:- A Hydodistilation Clevenger type apparatus used to extract the   

                Essential oils of   O. sanctum and  O. basilicum 

 

 

Fig. 3:- (A) Ocimum sanctum and (B) O. basilicum essential oils in 

             3ml air tight glass vials  

 

Analysis of Essential Oils by (GC/MS) Gas 

Chromatography /Mass Spectrometry  
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GC-MS was carried out with a Hewlett- Packard 6890/ 

Hewlett-Packard 5973 instrument. GC conditions were 

equipped on fused-silica capillary column 20m×0.25 mm 

i.d., 0.25µm film thickness). Helium (at 0.5 ml/min) was 

used as a carrier gas. Samples were injected in the split 

mode at a ratio of 1:10 - 1:100. The injector was kept at 240 

°C and the transfer line at 280 °C. The column was 

maintained at 50 °C for 2 min and then programmed to 260 

°C at 5 °C / min and held for 10 min at 260 °C. The MS 

was operated in the EI mode at 70 eV, in m/z range 42–350. 

The identification of the compounds was performed by 

comparing their retention indices and mass spectra with 

those reported (Adams, 1995) and supplemented by Wiley 

and Quadlib 1607 GC-MS libraries.  

Chemical constituents- 

Tulasi leaves contain bright, yellow colored and pleasant 

volatile oil (0.1 to 0.9%). The oil content of the drug varies 

depending upon the type, the place of cultivation and 

season of its collection. The oil is collected by steam 

distillation method from the leaves and flowering tops. It 

contains approximately 70% eugenol, carvacrol (3%), and 

eugenol-methyl-ether (20%). It also contains caryophyllin. 

Seeds contain fixed oil with good drying properties. The 

plant is also reported to contain alkaloids, glycosides, 

saponin, tannins, an appreciable amount of vitamin C and 

traces of maleic, citric, and tartaric acid. 

 

Antimicrobial activity- 

The extracts of Ocimum sanctum and Ocimum basilicum 

were subjected to antimicrobial screening against the 

pathogens such as S. aureus, S. Typhimurium and E. coli. 

Both the species were found to possess equipotent zone of 

inhibition against the selected pathogens (Table-1, Fig.4 

and 5). The result of this work however agrees with the 

findings of Orafidiya et al., 2000 which showed that the oil 

extract of O. gratissimum was active against enter 

aggregative E. coli. It is therefore conceivable that this 

extract can be used to treat different disease caused by these 

organisms in infected individuals &responsible for various 

medicinal activities. 

 

Table 1- Antimicrobial Activity of Ocimum sanctum and Ocimum 

basilicum 

  Microorganisms Zone of Inhibition  

Ocimum sanctum 

(mm) 

Ocimum basilicum 

(mm) 

S. aureus 35 32 

S. typhimurium 32 35 

E. coli 30 30 

 

 

Fig.4- Antimicrobial Activity of Ocimum sanctum 

 

Fig.5 - Antimicrobial Activity of Ocimum basilicum 

 

V. RESULTS AND DISCUSSION 

The percentage of essential oil obtained from Ocimum 

sanctum (1.45%w/w) and O. basilicum (0.98%w/w). The 

gas chromatograms of these three essential oils are given 

in Figure -1and Figure -2.The essential oils of both plants 

of O.sanctum and O. basilicum obtained from the 

Clevenger apparatus were found to be rich methyl eugenol 

and eugenol. As shown in Table -2 and 3, essential oils 

constituents in the both plant sample from 

Medicinal/herbal Garden of NIMS University Rajasthan, 

Jaipur  India were identified by GC-MS method. The 

essential oil of Ocimum sanctum (L) which was identify 

as three major constituents such as methyl eugenol 

(37.5%),eugenol (31.3%) and unknown(31.1%). The O. 

basilicum was dominated by methyl eugenol, which 

accounted for 99.99%. The major constituents of methyl 

eugenol (66.66%), eugenol (25.53%) were identified. 

 

Retention Time (Min) 

                 Fig.6:- The GC-MS chromatogram of essential oil from the   

                                fresh leaf of Ocimum sanctum. 
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Table- 2: Chemical composition of essential oil from the  

                fresh leaf of Ocimum sanctum 

 

SL. 

No 
RT 

% 

Area 
Constituents Methods 

1. 3.03 31.1 Unknown GC-MS 

2. 4.42 37.5 Methyl Eugenol GC-MS 

3. 5.55 31.3 Eugenol GC-MS 

Total  99.9   

 

Table- 3: Chemical composition of essential oil from the fresh leaf of  

                 Ocimum bascilicum 

 

SL. 

No 
RT  

   % 

Area 
Constituents  Methods 

1. 2.22 6.8 Unknown - 

2. 2.78 0.6 Unknown - 

3. 3.01 66.3 Unknown - 

4. 4.07 0.087 Methyl Eugenol GC-MS 

5. 4.43 25.53 Eugenol GC-MS 

6. 5.60 0.35 Unknown GC-MS 

Total  99.9   

        

Methyl eugenol                                      Eugenol 

  

 

 

                    

Retention Time (Min) 

Fig.7:- The GC-MS chromatogram of essential oil from the fresh leaf  

              of Ocimum basilicum 

Methyl eugenol has been previously reported as the main 

constituent of the essential oils from Ocimum selloi and 

Ocimum basilicum (Ozcani and Chalchat, 2007; de Paula 

et al., 2007). In contrast, trace amount of methyl eugenol 

have been reported from the essential oil of Juniperus 

angosturana (Adams et al., 2009), and a low content in 

the essential oil from Pimenta dioica berries (Park et al., 

2007). There is currently concern as to the carcinogenic 

potential of methyl eugenol. 

  Uses: 

The fresh leaves, its juice and volatile oil are used for 

various purposes. The oil is insecticidal insect repellent and 

antibacterial. The leaves are used as stimulant, aromatic, 

spasmolytic, and diaphoretic. The juice is used as an anti-

periodic and as a constituent of several preparations for skin 

diseases and also to cure earache. Infusion of the leaves is 

used as a stomachic. The drug is a good 

immunomodulatory agent. 

VI. CONCLUSION 

The result of the present investigation reveals that the 

hydro-distillation of O. sanctum & O. basilicum possessed 

significant content of eugenol & methyl eugenol. The 

extract of O. sanctum & O. basilicum  and  subjected to 

antimicrobial screening against the pathogens such as S. 

aureus, S. Typhimurium and E. coli Both the species were 

found to possess equipotent zone of inhibition against the 

selected pathogens . The results from the present 

investigation are very encouraging and indicate that herb 

should be studied more extensively to explore its potential 

in the treatment of infectious diseases as well. In future 

we will work towards the hydroponic agricultural 

practices for aromatic, endangered, essential oil bearing 

medicinal plants from India, so as to maintain the quality 

and quantity of their essential oil and also to protect 

threatened aromatic medicinal plant’s germplasm as a 

whole. 
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