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Abstract: Aim of this study was to evaluate the antibacterial activity of aqueous extract, oil extract, chloroform extract 

and alcohol extract obtained form leaves of Ocimum sanctum against four food borne microbial pathogens, Salmonella 

enteritica, Vibrio parahaemolyticus, Escherichia coli and Listeria monocytogenes. In general, extracts obtained by all 

extraction methods showed antimicrobial activity against all tested microorganisms. Lowest and highest antibacterial 

activity was shown by aqueous extraction and chloroform extraction of residue obtained after aqueous extraction. 

Highest antibacterial activity was shown by chloroform extraction of residue obtained after aqueous extraction against 

Salmonella enteritica.  Listeria monocytogenes was found to be the most resistant organism to all types of extracts. 

Higher antibacterial activity was shown against gram negative bacteria compared to gram positive bacteria tested. 

Acording to the results of the study, chloroform extraction was found to be the best extraction method to extract 

phytochemicals from Ocimum leaves. In conclusion, Ocimum extracts found to be containing chemical compounds useful 

in food preservation and development of drugs against food borne microbial pathogens.   
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INTRODUCTION  
 Plant extracts has been used to treat for microbial 

disease from ancient time in traditional medical 

systems. Ability of using most of the medicinal plants 

for the treatments for various diseases may lie in the 

antioxidant and antimicrobial effect of phytochemicals 

[1].  Antimicrobial activities of some phytochemicals 

have been investigated and the possibility of using them 

in the development of new antimicrobial drugs also 

been documented [2]. Due to the development of 

resistance in pathogenic microorganisms to antibiotics 

used in modern medical science, there is a growing 

attention towards plant extracts as a source of new 

antimicrobial drug discoveries. As such investigations 

on the composition, activity, as well as validation of the 

use of extracts obtained from medicinal plant is 

important [3]. 

 

 Ocimum sanctum is a grassy annual plant originated 

from Iran, Afghanistan and India [4, 5, 6]. Some of the 

phytochemicals of medicinal importance present in 

Ocimum sanctum have already been identified [7]. 

Some of these phytochemicals have been shown to 

possess useful biological activities belonging mainly to 

phenolic, flavonoid, and carotenoid compounds [8]. The 

ability of this plant to be used in traditional medicine in 

the treatment of headches, cough, diarrhea, 

constipation, warts, kidney malfunctions, nasal polyps 

and ulcers has also been reported [4,5,9]. Further, its 

action as insecticide, nematicide, fungicide and 

antimicrobial compound also has been reported [7, 10, 

11, 12, 13, 14]. As such, extract of these chemicals 

from Ocimum sanctum plant possess useful 

pharmacological applications. However, reports on the 

antibacterial activity of Ocimum sanctum extracts 

against food borne pathogens are limited.  

 

 Salmonella enteritica, Vibrio parahaemolyticus, 

Escherichia coli and Listeria monocytogenes are food 

borne pathogenic bacteria causing gastroenteritis of 

human. Salmonella is one of the major food and water 

borne pathogenic bacteria which cause the disease 

called salmonellosis [15, 16]. Vibrio parahaemolyticus 

is a gram negative bacterium considered as a major 

cause of gastroenteritis specially associated with the 

consumption of raw seafood [17]. Escherichia coli is a 

bacterium present in the intestinal tract of warm 

blooded animals as its normal micro flora. Most of the 

E. coli strains are nonpathogenic but some serogroups, 

such as enterohemorrhagic O157:H7, are pathogenic 

and cause severe diarrhea and fever [18]. Listeria 

monocytogenes is an opportunistic intracellular 

pathogen causes the disease called listeriosis [19].  

 

 The aim of present study was to investigate the 

antibacterial activity of different extracts of Ocimum 

sanctum leaves against above four food borne microbial 

pathogens.  

  

MATERIALS AND METHODS   

Aqueous extraction 

 Fresh leaves of Ocimum sanctum were harvested and 

macerated. Then 200 g of leaves were mixed with 500 

mL of water and kept 8 h at ambient temperature. Then 
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whole mixture was filtered using a cheese cloth and 

obtained extracts was centrifuged. After centrifugation, 

supernatant was labeled as “Extract A” and used for 

antibacterial activity assay. Residue obtained from 

filtration and centrifugation were mixed and used for 

CHCl3 extraction.     

 

Isolation of essential oil from Ocimum sanctum  

 Essential oil was isolated from Ocimum sanctum 

leaves by 3 h hydrodistillation of 200 g of leaves which 

were placed in 500 mL of water. The essential oil was 

separated, dried over anhydrous sodium sulphate, 

labeled as “Extract B” and stored at -20 
0
C until used 

for other tests [14, 20]. Residue of oil extraction was 

used at the chloroform extraction.   

 

Chloroform extraction   

 The residue obtained after aqueous extraction and oil 

extraction were separately used for the chloroform 

extraction. Those were mixed with equal volume of 

chloroform and kept 24 h at ambient conditions. Then, 

mixture was filtered using cheese cloth and extract was 

obtained. Extract obtained from residue of aqueous 

extraction was labeled as “Extract C” and extract 

obtained from residues of oil extraction was labeled as 

“Extract D”. The obtained extracts were used for 

antibacterial activity assay and both residues were 

separately used for alcoholic extraction.       

 

Alcoholic extraction 
Both types of residues obtained after 

chloroform extraction were separately treated with 

equal volume of methanol and kept for 24 h at ambient 

conditions. Then the mixtures were filtered using 

cheese cloth and extracts were obtained. Extract 

obtained from residues left after extraction of “Extract 

C” was labeled as “Extract E” and extract obtained 

from residues left after extraction of “Extract D” was 

labeled as “Extract F”. The obtained extracts were then 

used for antibacterial activity assay.  

 

Preparation of microbial cultures 

 Four bacteria used in this study Vibrio 

parahaemolyticus, Salmonella enterica, Escherichia 

coli, and Listeria monocytogenes were separately 

enriched  by culturing for 24 hours at 37 
0
C in an 

universal culture medium, Tryptic Soy Broth Yeast 

Extract medium (TSBYE). Each culture was then 

divided to two potions and one potion was stored at 

refrigerated conditions. The other potion was serially 

diluted (10
-1

–10
-10

) in sterile distilled water and 

enumerated in Tryptic Soy Agar (TSA) plates. Bacterial 

concentration was estimated by calculating the average 

number of colonies on plates containing 30 to 300 

colonies. Then using the stored cultures dilutions of 

each culture containing 10
3
 CFU  / mL were prepared 

and used in the antimicrobial activity test. 

 

Antibacterial activity assay  

 Prepared cultures of Salmonella enteritica, Vibrio 

parahaemolyticus, Escherichia coli and Listeria 

monocytogenes were used for this assay. Form each 

cultures, one mililiter were cultured on nutrient agar 

plates. Then with the help of a sterile cork borer wells 

of 4 cm diameter were prepared on each of those plates. 

Fifty micro liter of each Ocimum sanctum extracts were 

separately added to wells in plates which were 

inoculated with each bacteria. Then those were 

incubated at 37 
0
C for 24 h. after incubation clear zone 

of inhibition were observed around the wells. Diameters 

of those inhibition zones were measured. Antibacterial 

activity of each Ocimum sanctum extracts against four 

tested pathogenic microorganisms was evaluated using 

those measurements.      

 

Results and discussion  

 Antibacterial activity of different Ocimum sanctuma 

extracts against four food borne microbial pathogens, 

Salmonella enteritica, Vibrio parahaemolyticus, 

Escherichia coli and Listeria monocytogenes were 

studied. Results of the study are shown in the table 1.  

 

Table 1: Antibacterial activity of different Ocimum sanctum extracts against Salmonella enteritica, Vibrio 

parahaemolyticus, Escherichia coli and Listeria monocytogenes 

 

Extract Microorganism 

Salmonella 

enteritica 

Vibrio 

parahaemolyticus 

Escherichia coli Listeria 

monocytogenes 

Extract A + + + + 

Extract B + + + ++ + 

Extract C +++++ ++++ ++++ +++ 

Extract D ++++ ++++ +++ +++ 

Extract E +++ +++ ++++ +++ 

Extract F ++ +++ ++++ + 

+,++,+++,++++, and +++++ are zone diameter less than 5 mm, 5-10 mm, 10-15 mm, 15-20 mm and higher than 20 mm 

respectively 

 

According to the results, all different types of 

extracts obtained from Ocimum sanctum leaves shown 

to be with antibacterial activity against all tested food 

borne microbial pathogens. In a similar study [14] 

Ocimum extract has found to be with antimicrobial 

properties against Staphylococcus aureus, Escherichia 



Rathnayaka RM., Sch. J. App. Med. Sci., 2013; 1(6):774-777 

 

    776 

 

 

coli, Psudomonas aeruginosa and Salmonella 

typhimurium. In that study, significantly higher 

antibacterial activity of Ocimum sanctum extract has 

shown against Staphylococcus aureus.  In the present 

study highest antimicrobial activity was shown against 

Salmonella enteritica.  

 

 In the present study, lowest and highest antibacterial 

activity was shown by cold liquid extraction and 

chloroform extraction of residue obtained after cold 

liquid extraction (table 1). These results are in 

agreement with the similar studies carried out by other 

authors for other microbes [14]. Highest antibacterial 

activity was shown by chloroform extraction of residue 

obtained after cold liquid extraction against Salmonella 

enteritica. Out of the four bacteria tested, Listeria 

monocytogenes was found to be the most resistant 

organism to all types of extracts. Extract obtained by oil 

extraction also showed good antibacterial activity. This 

can be mainly due to the presence of eugenol, a 

phenolic compound, which has been reported to have 

antimicrobial properties [21, 22, 23].   

 

As per the results of the present study, 

Ocimum extract has shown antimicrobial properties 

against both gram negative bacteria (Salmonella 

enteritica, Vibrio parahaemolyticus, Escherichia coli) 

and gram positive bacteria (Listeria monocytogenes). 

Ocimum extract shown higher antibacterial activity 

against gram negative bacteria compared to gram 

positive bacteria in the present study. These results are 

in agrement with the results of some similar studies 

[14]. However some reports on higher antibacterial 

activity against gram positive bacteria than gram 

negative bacteria by Ocimum extract also available [4]. 

 

 In general, acording to the results of the study, leaves 

of Ocimum sanctum were found to be containing 

chemical compounds which can be used as 

antimicrobial compounds against food borne microbial 

pathogens.   

 

CONCLUSION 

 Ocimum extract obtained by different methods 

showed antimicrobial activity against four food borne 

microbial pathogens tested. Those were found to be 

more effective in controlling gram negative bacteria 

than gram positive bacteria. Chloroform extraction was 

found to be the best extraction method to extract 

phytochemicals from Ocimum leaves. Extracted 

essential oils were also found to be with antimicrobial 

properties. So, Ocimum extract can be useful in food 

preservation and in the development of drugs against 

tested food borne microbial pathogens.   
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