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ABSTRACT 

The objective of this research was to investigate the antibacterial efficacy of 

different extracts of Vitex altissima L. ( ) against different bacterial pathogens. Preliminary 

phytochemical screening was performed by the method described by Brindha et al. Agar 

disc diffusion assay and the agar dilution method were used for the determination of 

inhibition diameters and the Minimum Inhibitory Concentration (MICs) respectively. 

Phytochemical analysis of V. altissima extracts confirmed the presence of steroids, 

triterpenoids, alkaloids, flavonoids, saponins, tannins, phenolics and sugars. In the disc 

diffusion assay, the chloroform extract was most active and exhibits high degree of 

inhibition followed by ethanol, petroleum ether and acetone. Minimal inhibitory 

concentration values ranged from 8.7-19.5 μg/ml. Antibacterial efficacy shown by V. 

altissima provides a scientific basis and validates their traditional use. The next step is to 

isolate the pure compounds and to screen the bioactivity of individual compounds which 

will lead to the development of new pharmaceuticals for therapeutic needs. 
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INTRODUCTION 

Research on medicinal plants has 

attracted a lot of attentions globally in the 

recent years. Large evidence has accumulated 

to know the promising potential of medicinal 

plants used in various traditional, 

complementary and alternative systems of 

treatment of human diseases [1]. Drug resistant 

pathogenic microorganisms have developed due 

to indiscriminate use of commercial 
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antimicrobial drugs in treating infectious 

diseases. This condition has forced researchers 

to search for new antimicrobial compounds 

from various sources [2]. In India, large 

sections of people especially in villages are 

using herbal medicine to combat the infectious 

diseases and disorders. The reason behind this 

is their trusts on herbal medicine, which 

improve the disease conditions after the herbal 

treatment. Fewer side effects or no side effect is 

observed due to herbal medicine. Another 

reason is the cost of drugs and the cost of 

treatment is low. Due to these reasons, people 

in developing countries also prefer herbal 

medicines nowadays [3]. Particular chemical 

constituents are found to be present in single 

medicinal plant or plant parts that are used for 

many useful purposes [4-6].  

Higher plants are much more significant 

in the production of economically important 

organic compounds and pharmaceuticals [7]. 

The rising incidence of multidrug resistance 

amongst pathogenic microbes has further 

necessitated the need to search for newer 

antibiotic sources [8, 9]. Plant extracts with 

their phytochemical components and 

antimicrobial properties are used in various 

therapeutic treatments. Extracts of various 

higher plants have been reported to exhibit 

antimicrobial properties under laboratory trails 

to prove such efficiency [10-14]. Numerous 

medicinal plants have been used to treat 

diseases caused by various microbial 

pathogens. This is because of their 

antimicrobial activities, which are due to the 

presence of compounds synthesized in the 

secondary metabolism of the plant [15, 16]. 

The genus Vitex consists of more than 

270 species which are predominantly trees and 

shrubs. They are restricted to tropical and 

subtropical regions, although a few species are 

found in temperate zones. Vitex altissima L. 

(Verbenaceae) commonly known as ‘Mayilai 

notchi’ in Tamil is widely distributed in South 

East Asia. It is used in treating stomatitis, 

cardiac diseases, anorexia, blindness, leprosy, 

worm infestation, rheumatic swellings and 

chest pains [17]. It has also anti-inflammatory 

[18] and antioxidant [19] activities. Thus, the 

present study was planned to assess the 

antibacterial potential of V. altissima against 

some selected bacterial pathogens to provide a 

scientific justification for the traditional 

remedies.  

MATERIALS AND METHODS 

Collection and preparation of plant material 

Healthy, disease free plants of Vitex 

altissima L. were collected from the natural 

habitats of Tiruchirappalli district, Tamil Nadu, 

India. The samples were washed thoroughly in 

running tap water to remove soil particles and 

adhered debris and finally washed with sterile 

distilled water. The leaves were cut, shade dried 

and ground into fine powder and stored in air 

tight polythene bags until use. 

Extraction of plant material  

The powdered leaves were successively 

extracted using various organic solvents viz. 

ethanol, acetone, petroleum ether and 
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chloroform with gentle stirring for 72 h 

separately at room temperature. The extracts 

were then filtered through Whatman No. 1 filter 

paper and concentrated using vacuum 

distillation. They are transferred to glass vials 

and kept at 4°C before use.  

Phytochemical and antibacterial activity 

Preliminary phytochemical constituents 

of ethanolic, acetone, chloroform and 

petroleum ether extract were qualitatively 

analyzed using the method described by 

Brindha et al. [20]. Antibacterial activity was 

carried out using agar disc diffusion assay and 

agar dilution method. Both Gram positive and 

Gram negative strains were used viz., 

Escherichia coli, Klebsiella pneumonia, 

Proteus vulgaris, Serratia marcescens, Bacillus 

subtilis, Pseudomonas aeruginosa, Proteus 

mirabilis, Enterobacter cereus, Salmonella 

typhi and Staphylococcus aureus.  

In disc diffusion assay, the bacterial 

strains were preserved in nutrient agar at 4°C 

were revived in nutrient broth (liquid medium) 

and incubated at 37 ± 1°C for overnight. The 

diluted bacterial culture was placed on nutrient 

agar medium and spread throughout the plate 

using sterile glass ‘L’ rod. The sterile filter 

paper disc of 6 mm diameter soaked with plant 

extract was placed on the surface of the 

medium and incubated at 37°C for 24 h. The 

inhibition zone and bio-efficacy activity against 

the bacteria were recorded. Standard antibiotic 

of Streptomycin was used as reference for 

positive control. The experiments were repeated 

in triplicates. 

The Minimum Inhibitory Concentration 

(MIC) of different extracts was determined by 

broth dilution method. Antibacterial agents and 

different concentration of the plant extracts 

were incorporated in different concentrations 

with liquid media. These media were inoculated 

with the test bacteria and incubated. The lowest 

dilution of plant extracts at which there is no 

growth of organisms is considered significant. 

RESULTS AND DISCUSSION 

 The phytochemical constituents present 

in V. altissima are represented in Table 1. The 

antibacterial efficacy of the ethanolic, acetone, 

petroleum ether and chloroform extracts of V. 

altissima using agar disc diffusion method is 

tabulated in Table 2. The results revealed that 

the extracts of V. altissima showed significant 

antibacterial activity in different magnitudes. 

Among the tested extracts, the chloroform 

extract exhibited high degree of inhibition 

followed by ethanol, petroleum ether and 

acetone. The zone of inhibition of various 

extracts of V. altissima was compared with 

standard antibiotic disc (streptomycin). The 

chloroform extracts of V. altissima depicted the 

maximum zone of inhibition 1.9 ± 0.63, 1.9 ± 

0.34, 1.8 ± 0.45, 2.3 ± 0.34, 2.2 ± 0.52 and 1.9 

± 0.34 cm against P. vulgaris, B.  subtilis, P. 

aeruginosa, P. mirabilis,  E. cereus  and S. 

aureus respectively. The ethanolic extracts of 

V. altissima demonstrated the maximum zone 

of inhibition 1.9 ± 0.42 cm against E. coli and 
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1.7 ± 0.53 cm for S. marcescens. The petroleum 

ether extracts of V. altissima illustrated the 

highest zone of inhibition 2.3 ± 0.42 cm against 

K. pneumoniae and 2.30.12 cm for S. typhi. 

The acetone extract of V. altissima showed the 

maximum zone of inhibition 1.90.36 cm 

against S. aureus. Minimal Inhibitory 

Concentration (MIC) values ranged from 8.7 - 

19.5 μg/ml and the most promising results were 

observed against selected bacterial pathogens 

(Table 3).  

 All the four extracts showed inhibition 

zone against all the bacterial strains. This gives 

an indication of the presence of useful 

antibacterial compounds. Most of the identified 

compounds with antimicrobial properties 

extracted from medicinal plants are aromatic / 

saturated organic compounds and they are more 

soluble either in ethanol and chloroform [21]. 

In general, acetone extract has comparatively 

less activity against most of the tested microbial 

pathogens. It may be attributed to the presence 

of respective active compounds with 

insufficient quantities in this crude extract [22]. 

Plants are rich in a wide range of secondary 

metabolites which were found to have in vitro 

antimicrobial properties [21, 23]. The 

antimicrobial activities found in the plant 

extracts have been attributed due to the 

presence of secondary metabolites [24]. 

Analysis of ethanolic leaves extract of V. 

altissima determined the presence of various 

phytochemicals like steroids, triterpenoids, 

alkaloids, flavonoids and saponins. 

Bioautography of these chemicals indicate that 

they might be the agents of antimicrobial 

activity as reported in several of such systems 

[25-29]. These secondary metabolites present in 

plants serve as defense mechanisms against 

predation by microorganisms, insects and other 

herbivores [30, 31]. In the disc diffusion 

antibacterial assay, the different extracts of V. 

altissima leaves were most effective against 

Gram negative (E. coli, K. pneumonia, P. 

vulgaris, S. marcescens, B. subtilis, P. 

aeruginosa, P. mirabilis and S. typhi) compared 

to Gram positive strains (B. subtilis and S. 

aureus). These results are comparable with 

previous observations on antibacterial activities 

of different medicinal plants as reported by 

various workers [32, 33]. The resistance of 

Gram negative bacteria towards antibacterial 

compounds is due to the hydrophilic surface of 

their outer membrane which is rich in 

lipopolysaccharide molecules. It acts as a 

barrier to the penetration of numerous antibiotic 

molecules. The membrane is also associated 

with the enzymes in the periplasmic space 

which has the capacity of breaking down the 

molecules introduced from outside [34]. 

However, the Gram positive bacteria do not 

possess such outer membrane and cell wall 

structures [35].  

 The demonstration of antimicrobial 

activity against both Gram positive and Gram 

negative bacteria may be indicative of the 

presence of broad spectrum antimicrobial 

compounds [36]. The overall work on 

antibacterial activity of V. altissima suggests 

that it contains plenty of bioactive compounds 
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to inhibit the growth of microbial colonies. 

Therefore, it confirms the therapeutic 

application and traditional usage of V. altissima 

against various ailments.  

Table 1: Phytoconstituents of crude leaf extracts of V. altissima 

Metabolites Acetone Ethanol 
Petroleum 

Ether 
Chloroform 

Steroids - + - + 

Triterpenoids - + - + 

Reducing Sugar + + + + 

Sugar + + + + 

Alkaloids + + + + 

Phenolic 

Compounds 
+ + + + 

Catechin - - - + 

Flavonoids - + - + 

Saponins + + + + 

Tannins + + + + 

Anthraquinone - - - - 

Aminoacids - - - - 

 

Table 2: Antibacterial activity of V. altissima against bacterial pathogens 
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Table 3: Minimum Inhibitory Concentration (MIC) of crude extracts of V. altissima 

Name of the 

tested 

Bacteria 

MIC Values (µg/ml) 

Ethanolic 

extract 

Acetone 

extract 

Petroleum ether 

extract 

Chloroform 

extract 

E. coli 10.3 15.6 16.3 11.2 

K. pneumoniae 11.6 17.8 10.4 11.2 

P. vulgaris 10.2 19.5 15.8 9.6 

S. marcescens 11.5 16.7 13.5 11.2 

B. subtilis 11.8 16.4 16.7 10.2 

P. aeruginosa 12.7 15.6 13.5 9.8 

P. mirabilis 10.5 13.4 13.4 8.7 

E. cereus 11.3 16.5 15.3 9.3 

S. typhi 10.2 16.4 9.4 9.5 

S. aureus 10.8 13.5 15.6 9.6 

 

CONCLUSION 

The results of the present study 

demonstrate that the leaves extract of V. 

altissima exerts potential antibacterial effect 

and suggested for therapy of infectious diseases 

caused by pathogens. Further studies should be 

undertaken to establish the mechanism of action 

of the plant extracts and are recommended to 

purify the active compounds for the formulation 

of new drugs while going for 

commercialization. 
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