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Abstract 

Tulsi “Queen of herbs” is described as sacred and medicinal plant in ancient literature. It is an important symbol of the Hindu 

religious tradition. The name Tulsi is derived from “Sanskrit”, which means “matchless one”. Its other name, Vishnupriya means 

the one that pleases Lord Vishnu. This plant (Ocimum sanctum) belongs to the family Labiatae, characterized by square stem and 

specific aroma. This review has been conducted to pile up information that is available in different scientific literatures and this 

update compendium documentation has focused on some of the antibacterial aspects and phytochemical constituents. From the 

result it reveals that wide numbers of phytochemical constituents have been isolated from the plant as cirsilineol, circimaritin, 

isothymusin, apigenin and rosameric acid, and appreciable quantities of eugenol and is proved to have potential for medical effects 

as antimicrobial, anti-inflammatory, and antifungal activity. The antibacterial effects of O. sanctum may delay the development 

some life threating complications and this work stimulates the researchers for further research on the potential use of this medicinal 

plants having pharmaceutical potential. 
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Introduction 

Ocimum sanctum has two varieties i.e. black (Krishna Tulsi) 

and green (Rama Tulsi), their chemical constituents are 

similar [1]. Ocimum sanctum is widely distributed covering the 

entire Indian sub continent, ascending up to 1800 m in the 

Himalayas and as far as the Andaman and Nicobar Island [2]. 

Tulsi is a Sanskrit word which means “the incomparable one” 

and has a very special place in the Hindu culture. Several 

medicinal properties have been attributed to the Tulsi plant not 

only in Unani, Ayurveda and Siddha but also in Greek and 

Roman systems of medicine [3].  

O. sanctum L. (Tulsi) is an erect, much branched sub-shrub 

3060cm tall, with simple opposite green or purple leaves that 

are strongly scented and hairy stems. Leaves have petiole and 

are ovate, up to 5cm long, usually somewhat toothed. Flowers 

are purplish in elongate racemes in close whorls [4].  

 

  
 

Fig 1: Ocimum sanctum 

 

Scientific classification  

Kingdom : Plantae  

Division : Magnoliophyta  

Class : Magnoliopsida  

Order : Lamiales  

Family : Lamiaceae  

Genus : Ocimum  

Species : O.Tenuiflorum  

Binomial name : Ocimum tenuiflorum or Ocimum sanctum L.  

 

Chemical composition 

The chemical composition of Tulsi is highly complex, 

containing many nutrients and other biological active 

compounds. Fresh leaves and stem of Ocimum sanctum 
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extract yielded some phenolic compounds (antioxidants) such 

as cirsilineol, circimaritin, isothymusin, apigenin and 

rosameric acid, and appreciable quantities of eugeno. The 

leaves of Ocimum sanctum contain 0.7% volatile oil 

comprising about 71% eugenol and 20% methyl eugenol. The 

oil also contains carvacrol and sesquiterpine hydrocarbon 

caryophyllene [5]. Two flavonoids orientin and andvicenin 

from aqueous leaf extract of Ocimum sanctum have been 

isolated [6].  

 

Antibacterial activity 

Antibacterial activity of the aqueous, alcoholic, chloroform 

extract and oil obtained from leaves of Ocimum sanctum were 

studied against E.coli, P. aeruginosa, S. typhimurium and S. 

aureus. Extract obtained from O. sanctum were observed 

equally effective against pathogenic gram-positive and gram- 

negative bacteria [7]. Fresh leaves essential oil had shown more 

antibacterial properties compared to dried leaves essential oil 

of Tulsi and in case of fungus the property is just the reverse 
[8].  

Ocimum sanctum (OS) shows antimicrobial activity. 

Ethanolic, methanolic, and organic solvents extracts of 

Ocimum sanctum L. show wide zones of inhibition against 

Escherichia coli, Staphylococci sp., Shigella sp., 

Staphylococcus aureus and Enterobacteria sp [9]. Ocimum 

sanctum also acts against Pseudomonas aernginosa, 

Staphylococci sp., Salmonella typhi, Klebsiella pneumonia, 

Proteus, Candida albicans, Mycobacterium tuberculosis and 

Micrococcus pyogenes [10-11]. These results proves that OS can 

act as excellent antimicrobial agent against many microbes. 

Essential oils extracted from the leaves of Ocimum sanctum L. 

has been found to inhibit growth of E. coli, B. anthracis and 

P. aeruginosa in vitro, showing its antibacterial activity. 

Ocimum sanctum also possesses antifungal activity against 

Asperigillus niger and aqueous extract of it was found to be 

effective in patients suffering from viral encephalitis [12]. In 

the treatment of ring worm infections, Tulsi leaves paste is 

indeed found to be very effective. Tulsi has significant natural 

antibacterial, antiviral and antifungal activities and is helpful 

in treating many serious systemic diseases, as well as 

localized infections. 

Being the most commonly used medicinal plant in Indian 

house hold its antibacterial activities have been studied against 

common pathogens viz., E. coli and Staph. Aureus [13]; 

Escherichia coli, Bacillus anthracis, Bacillus subtilis, 

Salmonella newport, Salmonella pullorum, Staphylococcus 

aureus, P. vulgaris and Pseudomonas aeruginosa [14], 

Mycobacterium tuberculsosis, Arthobacter globiformis, B. 

megatherium, E. coli and Pseudomonas [15-18], E. coli, 

Klebsiella aerogens, Proteus mirabilis, Salmonella 

typhimurium, Shigella dysentriae, Pseudomonas aeruginosa, 

Vibrio cholerae and Staphylococcus aureus [19], Pasturella 

multocida, E. coli, Bacillus subtilis and Staphlocuccus aureus 
[20], Salmonella typhi, Salmonella paratyphi A and Salmonella 

typhimurium [21] and E. coli, Klebsiella spp., Bacillus cerus, 

Bacillus subtilis, Staphylococcus aureus [22]. Basically, in vitro 

studies are performed against specific pathogens under 

laboratory conditions and theses are correlated with the 

growth or the inhibition of the pathogen. In majority of cases 

dose dependent effects are observed for a specific period of 

time [23-24]. In this series essential oil from the leaves of Tulsi 

exhibited some inhibitory effect against E. coli, B. anthracis, 

B. subtilis, Sal. newport, Sal. pullorum, Staph. aureus, P. 

vulgaris and P. aeruginosa [25-26]. These essential oils include 

major constituents of leaves such as eugenol, methyl eugenol 

and caryophyllene. Among them all except caryophyllene 

were reported to inhibit the growth of Arthobacter 

globiformis, B. megatherium, E. coli and Pseudomonas sp. 

Eugenol was found most effective constituent [27-28]. The 

antibacterial effect of aqueous and alcoholic extracts of O. 

sanctum leaves are supposed to be more efficient as these are 

recommended in most of traditional medicinal systems. 

Similarly these were found effective against various enteric 

pathogens viz., (E. coli, Klebsiella aerogens, Proteus 

mirabilis, Salmonella typhimurium, Shigella dysentriae, 

Pseudomonas aeruginosa, Vibrio cholera and Staphylococcus 

aureus. The aqueous extract showed wider zones of inhibition 

for Klebisella spp., E. coli, Proteus spp. and Staphylococcus 

aureus whereas alcoholic extract showed wider zone for 

Vibrio cholera [29]. Other than leaves the seeds of Tulsi were 

also exploited for antibacterial activities and crude, 

supernatant, residue and dialyzed samples obtained from the 

seeds inhibited the growth of P. multocida, E. coli, B. subtilis 

and Staph. aureus. The minimum inhibitory concentration 

(MIC) values of extracts revealed that Pasturella multocida 

and Bacillus subtilis were most sensitive strains [30]. More 

specifically, in vitro anti salmonella activity of aqueous and 

methanolic extracts of O. sanctum leaves showed anti-

salmonella activity against pathogenic Salmonella typhi, 

Salmonella paratyphi A and Salmonella typhimurium. The 

aqueous extracts were found more active than methanolic 

extracts [31-34].  

Essential oil present in most of the Ocimum species is 

responsible for its antifungal, antibacterial and antiviral 

properties. Microorganisms develop resistance against various 

antibiotics and due to this an immense clinical problem 

develops in treatment of infectious diseases. Medicinal plants 

can be used to overcome this problem. Tulsi leaves have been 

reported to show strong antifungal activities against the 

Aspiergillus species [35]. In vitro antifungal activity was also 

observed against Candida species also when oil from O. 

gratissimum L. was used [36]. Ocimum shows strong 

antibacterial activity against Klebisella (causes pneumonia 

and urinary tract infections), E. coli, Proteus & 

Staphylococcus aureus and Vibrio cholerae. Studies have 

shown O. basilicum act as a strong antiviral agent against 

DNA viruses (herpes viruses (HSV), adenoviruses (ADV) and 

hepatitis B virus) and RNA viruses (coxsackievirus B1 

(CVB1) and enterovirus71 (EV71) [37]. O. tenuiflorum also has 

been reported to be having antiviral activity against Bovine 

herpes virus -1. Essential oil from Ocimum sp which contain 

eugenol, carvacrol, methyl eugenol, caryophyllene are 

considered mainly to be responsible for various antimicrobial 

properties. 

Based on the growth inhibition zone diameter obtained by 20 

and 40 mg/ml Ocimum methanol extract concentration, 

bacterial strains were tested. This method allows better 

diffusion of the extracts into the medium thus enhancing 

contact with the organisms. The antimicrobial activity of 

extracts of O. sanctum was used against four pathogenic 
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organisms, Escherichia coli, Staphylococcus aureus, 

Aeromonas hydrophila, and Enterococcus faecalis. The results 

shown that the Ocimum extracts at final concentrations of 40 

mg/ml was active against the four types of micro-organism, 

while, at the concentration 20 mg/ml for the methanol extracts 

was not efficient to kill some types of treated microorganism. 

On the other hand, the final concentration of 40 mg/ml 

methanol extract of antioxidant for liver than muscle systems 

in oxidative stresses [38]. It was observed that there was an 

intimate relationship among the contents of natural antioxidant 

and recovery potential of plants from oxidative stress 

conditions in terms of antioxidant index [39-41].  

AqE of OS showed growth inhibition for Klesbiella, E. coli, 

Proteus and Staphylococcus aureus; while AlE of OS showed 

growth inhibition for Vibrio cholerae. The AlE of OS was also 

found to be active against multidrug-resistant strains of S. 

aureus that are also resistant to common beta lactam 

antibiotics. Similarly, OS was found to be active against 

resistant Neisseria gonorrhea strains. OS fixed oil showed 

good antibacterial activity against Bacillus pumilus, 

Pseudomonas aeruginosa and S. aureus. Higher content of 

linolenic acid in OS fixed oil could contribute towards its 

antibacterial activity. Indian mythological book Padmottara 

Purana asserts that a house where a garden of Tulsi exists is 

itself a centre of pilgrimage; neither servants of Yama (The 

lord of death) nor disease can enter there and wherever 

fragrance of Tulsi goes, the air gets purified [42]. This 

statement seems to have some relevance because the essential 

oil, which forms the specific fragrance, is volatile in nature 

and can kill various types of microbes. The essential oil is 

reported to possess antibacterial and insecticidal properties. 

The oil has been shown to have inhibitory effects on growth of 

Mycobacterium tuberculosis and Micrococcus pyogenes var. 

aureus. It has one tenth anti-tubercular potency of 

streptomycin and one-fourth that of isoniazid [43]. Aqueous 

and acetone extracts of Ocimum sanctum were also found to 

be sensitive to many plant fungi, Alternaria tenuis, 

Helminthosporium spp, and Curvularia penniseli. Essential oil 

of Tulsi was tested on plant pathogenic fungi as well e.g. 

Alternaria solani, Candida guillermondii, Colletotricum 

capsici, Curvularia spp. Fusarium solani, Helminthosporium 

oryzae and the bacterial strains, Anthrobacter globiformis, 

Bacillus megaterium, Escherichia coli, Pseudomonas spp. 

Staphylococcus aureus, Staphylococcus albus and Vibrio 

cholerae. The essential oils of Tulsi have been effective 

against both Gram-positive and Gram-negative bacteria and 

the properties were comparable with the effectiveness of clove 

oil [44]. Antimicrobial activity of Ocimum sanctum was found 

to be higher as compared to commonly available other species 

of Ocimum (i.e. O. canum, O. gratissimum, O. basilicum) in 

India more so, aqueous extract, alcoholic extract and seed oil 

of Tulsi shown antimicrobial properties against enteric 

pathogens [45]. It also exhibited significant antimicrobial 

activities against some of the clinical isolates and multi-drug 

resistant Neisseria gonorrhoeae [46]. The ethanolic extracts 

have ability to inhibit clinical isolates of β-lactamase 

producing methicillin-resistant Staphylococcus aureus 

(MRSA) and methicillin–sensitive Staphylococcus aureus 

[MSSA]. Essential oil of Ocimum sanctum reported to have 

shown antimicrobial activity against Propionibacterium acnes 

in in vitro study and minimum inhibitory concentration (MIC) 

value found to be 3.0% v/v. Fresh leaves essential oil had 

shown more antibacterial properties compared to dried leaves 

essential oil of Tulsi and in case of fungus the property is just 

the reverse [47].  

To study the antimicrobial activity of the different leaf 

extracts of Tulsi (Ocimum tenuiflorum), also known as 

Ocimum sanctum, against three human pathogens Escherichia 

coli, Staphylococcus aureus and Candida albicans different 

extracts (Ethanol, Methanol, Ethyl acetate and chloroform) of 

dried leaf of O. tensanctum were tested against three human 

pathogens strains such as Escherichia coli, Staphylococcus 

aureus and Candida albicans through the well diffusion and 

the poison plate method. The minimum inhibitory 

concentration (MIC) values of the crude extract of the tested 

plant leaves were determined. Both methods (well diffusion 

and poison plate) showed the strongest activity in methanol 

extract. Among four methanol extracts, they show more 

inhibition against in S. aureus than E. coli and C. albicans. 

The result showed methanol leaf extract inhibits S. aureus 

growth [48].  

Antibacterial activity of the aqueous, alcoholic, chloroform 

extract and oil obtained from leaves of Ocimum sanctum were 

studied against E. coli, P.aeruginosa, S. typhimurium and 

S.aureus. Extract obtained from OS were observed equally 

effective against pathogenic gram positive and gram negative 

bacteria [49].  

 

Conclusions 

Plants have been used for the treatment of diseases throughout 

the world since the beginning of civilization. Several 

medicinal properties have been attributed to the plant not only 

in Unani, Ayurveda but also in Greek, Roman and Siddha. 

The vast survey of literature showed that Ocimum sanctum has 

a huge spectrum of pharmacological activities especially 

antibacterial activity. Future research on sacred basil should 

be emphasized for control of various diseases especially it 

should be explore as a significant remedy regarding 

antibacterial activity for the welfare & service of mankind.  
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