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INTRODUCTION 

Systematic investigations of medicinal plants have 

started in many countries because of their contributions 

to health care. The primary benefits of using plant based 

medicines are relatively safer than synthetic alternatives, 

offering marked therapeutic benefits and more 

reasonable  treatment. (Ahmad etal). Thus, over 50% of 

these modern drugs are of natural product origin and 

these natural products play an important role in the drug 

development in the pharmaceutical 

industry.(jeyachandran etal). In general, bacteria have the 

genetic ability to transfer and gain resistance to drugs 

used as therapeutic agents. The only way to prevent 

antibiotic resistance is by using new compounds which 

have not based on the existing synthetic anti-microbial 

agents.(shah etal).  To promote the use of medicinal 

plants as potential sources of anti-microbial compounds, 

it is important to thoroughly find out their composition 

and activity and thus confirm their use. (Nair etal)
. 
Plants 

and their active constituents play an important role in the 

prevention of a variety of ailments.  Vitex negundo 

Linn., Verbenaceae, known as Nirgundi in Hindi, grows 

gregariously in wastelands and is also planted as a 

hedge-plant. It is an erect, 2–5 m in height, slender tree 

with quadrangular branchlets distributed throughout 

India. The leaves have five leaflets in a palmately 

arrangement, which are lanceolate, 4–10 cm long, hairy 

beneath and pointed at both ends. The bluish purple 

flowers are numerous. The fruit is succulent, black when 

ripe, rounded and about 4 mm in diameter (Chopra, 

Nayar, & Chopra, 1956; Wealth of India, 1976). 

Although all parts V. negundo are used as medicine in 

the indigenous system of medicine, the leaves are the 

most potent for medicinal use. It is used for treatment of 

eye-disease, toothache, inflammation, leucoderma, 

enlargement of the spleen, skin-ulcers, in catarrhal fever, 

rheumatoid arthritis, gonorrhoea, and bronchitis. They 

are also used as tonics, vermifuge, lactagogue, 

emmenagogue, antibacterial, antipyretic and 

antihistaminic agents (Chaturvedi & Singh, 1965). 

Recently, attention has been focused on the medicinal 

properties of the extracts. The present study was aimed 

to evaluate the antibacterial potential of methanol leaf 

extract of Vitex negundo against bacterial pathogens and 

identify the secondary metabolites through GCMS 

study.  The result also indicated that scientific studies 

carried out on medicinal plant having traditional claims 

of effectiveness might warrant fruitful results.  

 

MATERIALS AND METHODS 

Materials  

The plant Vitex negundo Linn. was collected from  

Adhiparasakthi Agricultural College, Kalavai, Tamil 

Nadu. Methanol and required chemicals (HPLC grade) 

were procured from Merck, India. The plant was 

identified by the scientist of the Institute.  

 

Methods  

The leaves of Vitex negundo Linn was collected, 

washed, air dried in shadow and grinded by mixer 

grinder. After grinding, 5 gm of plant material was 

extracted in 50 ml of methanol solvent separately at 
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ABSTRACT 

The current study was designed to catalyze the primary metabolites and their authentification by using GC-MS 

analysis and antibacterial power of methanolic leaf extract of Vitex negundo. The antibacterial potential of the 

methanol leaf extract of Vitex negundo was tested against Bacillus cereus, Proteus vulgaris and Proteus mirabilis 

using by agar well diffusion method. The higher zone of inhibition (55.03mm) was observed against the bacterium 

P.vulgaris at 20μl and 25μl concentration of methanol leaf extract. GC-MS analysis confirms the occurrence of 

more than 16 different compounds in the methanol leaf extract of Vitex negundo. 
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room temperature for 6 hours. The organic solvent was 

filtered by whatman filter paper till clear solution was 

obtained. Solvent was evaporated in a rotatory 

evaporator (Buchi, Switzerland) under reduced pressure 

(vacuum) at 40-50˚C till complete dryness.  

 

Extract yield percentage: The methanolic extract was 

transferred in preweighed beaker and was dried. Further 

the final weight of the beaker with extract was measured. 

Then the extract yield was calculated. Noted in Table1. 

Extract yield % = ((Extract + Beaker weight) - (Empty 

beaker weight))/Sample weight *100. 

 

Sample Preparation 

6mg of methanolic extract of VN was suspended in 1 ml 

of methanol and from that 0.005, 0.010, 0.015, 0.020 ml 

and 0.025 ml was used for the test to give a 

concentration 30, 60, 90, 120 and 150 mcg each. 

 

Microorganisms used and growth conditions  

The following organisms were used in this study and 

they consist of both Gram positive and Gram negative 

bacteria: Bacillus cereus, Proteus vulgaris and Proteus 

mirabilis. The bacterial strains were maintained at 40
o
C 

and their stock was kept in 10% glycerine saline at –

20
o
C. Antibacterial activity Sensitivity of different test 

bacterial strains to various extracts of Vitex negundo 

Linn was measured by agar well diffusion 

method.(Raman BV etal., 2005, raman BV etal 2009).  

Zone of inhibition was determined using Himedia zone 

of inhibition scale and results are expressed in 

millimeters (mm). For each combination of extract and 

the bacterial strain, the experiment was performed in 

triplicate. The bacteria with a clear zone of inhibition of 

more than 8 mm were considered to be sensitive.  

 

GC-MS analysis  

The chromatographic procedure was performed using 

GC-MS model MSQP2010 (Shimadzu, Kyoto, Japan) 

with auto sampler. 1000 ppm solution in methanol was 

prepared from methanolic extracts and 1 μL of 

methanolic extract was injected for analysis using DB -

5MS column (30 meter × 0.25 mm, film thickness 

0.25μm). Helium gas was used at flow rate1ml/min. as a 

carrier gas. The analysis was carried out using oven 

programming of initial temperature 50˚C for 2 minutes 

followed by ramp rate of 20˚C/minute up to 130˚C 

followed by ramp of 12˚C/min. to a temperature of 

180˚C, finally raised temperature to 280˚C at 3˚C per 

minute and hold for 15 minutes. The ion source 

temperature was set at 250˚C. The injection port 

temperature was set as a 250˚C and the total run time 

was 58.5 minute. The instrument was operated in 

electron impact (EI) mode with electron energy 70ev. 

Confirmation of analytes was done by SIM (selective ion 

mode) mode.(abirami etal 2012, prajapathi R etal., 

2014). 

  

RESULT AND DISCUSSION 

Antibacterial activity of methanolic leaf extract of 

Vitex nigundo linn. 

The antibacterial activity of methanolic leaf extracts was 

evaluated against three opportunistic bacterial pathogens. 

The results of antibacterial activity of different 

concentrations of Vitex nigundo linn leaf extract were 

summarized in Table 2. The results revealed 

that methanolic leaf extract of Vitex nigundo linn 

showed the maximum activity against P.vulgaris at 20 

and 25 μl concentration. The antibacterial activity was 

distinctly varied against the bacterial test pathogens.  

Kanamycin (30 µg) was used as a reference standard. 

The results of well diffusion method and minimum 

inhibitory concentration shown in figure 6, 7 and in 

Table 2. From the results, it is identified that the 

methanolic leaf extract of Vitex nigundo linn exhibited 

significant antibacterial activity when compared with the 

standard antibiotics tested. 

 

Assessment of phytocomponents in methanolic leaf 

extract of Vitex nigundo linn 

P.vulgaris showed the significant antibacterial activity. 

Consequently, it was subjected to GC–MS analysis. The 

mass spectrum of methanol extract  showed more than 16 

prominent peaks. The major phytoconstituents were 

phosphonic acid, ledol, benzene methanol 1 – t – butyl – 

4 (adamantly-1) benzene, Z-5,17 – octadecadiene – 1-ol 

acetate, 6, 11 – Undecadiene, 1-acetoxy – 3,7-dimethyl, 

4,(2,2,6-trimethyl – bicycle(4.1.0) hept – 1-yl)-butane – 

2-one, heptacosone, dotriacontane, hydroxyl dehydro 

steric acid showed in figures 8. 
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Figure 8: GC-MS profiling along with chromatogram of methanolic leaf extract of Vitex negundo linn 
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Antibacterial activity for the methanolic extract of VN 

i. Well diffusion method: 

                 
Figure 6: Antibacterial activity for VN (methanolic extract) 

B.cereus, P.mirabilis, P.vulgaris (before inoculation) 

 

            
Figure 7:  Antibacterial activity for VN (methanolic extract) 

B.cereus, P.mirabilis, P.vulgaris (after inoculation) 

 

Table 1:  Extractive yield (%) of VN 

Name of the 

extract 

Empty beaker 

wt (g) 

Sample + beaker 

wt (g) 
Sample wt (g) 

Extract yield % 

(25g) 

Extract yield % 

(100g) 

Methanol 30.1662 34.0001 25 3.8339 15.34 
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Table 2: Antibacterial activity – Zone of Inhibition (mm) 

INHIBITION ZONE(mm) 

Bacteria 
Methanolic extract (VN) 

R 
MIC 

(µg/ml) 5 (µl) 10 (µl) 15 (µl) 20 (µl) 25 (µl) 

B.cereus 0 0 0 0 0 24 0 

P.mirabilis 0 0 0 0 0 18 0 

P.vulgaris 0 0 0 12 13 7 55.03 

 

DISCUSSION  

In recent years, the interest for the study of the organic 

compounds found in plants and their activity has 

increased. The GC–MS is an ideal technique for 

qualitative and quantitative analysis of active 

components in plant. The aim of the present study was to 

confirm the phytochemicals present in the plant extracts 

and to evaluate their antibacterial activity. Diversity of 

medicinal plants and herbs containing various 

phytochemicals with biological activity can be of 

valuable therapeutic key. Different phytochemicals have 

been found to have a broad range of activities, which 

may help in protection against chronic diseases.(Liu RH., 

2003) 

 

The discovery of novel antimicrobial metabolites from 

medicinal plants is an important alternative to overcome 

the increasing levels of drug resistance by human 

pathogens. Due to the world's urgent need for new 

antibiotics and chemotherapeutic agents, growing 

interest is taken into the research on the chemistry of 

medicinal plants. Antimicrobial activity of medicinal 

plants and their phytoconstituents have been deliberated 

in the late 19th century [ L.L. Zaika., 1998]. In the 

present study, leaf extract of Vitex nigundo linn was 

evaluated for antibacterial activity against opportunistic 

bacterial pathogens Bacillus cereus, Proteus vulgaris and 

Proteus mirabilis. The results revealed that the 

methanolic leaf extract of Vitex nigundo linn showed 

considerable antibacterial activity against P.vulgaris.  

 

GC–MS analysis plays a key role in the analysis of 

components of plant origin. Generally, the plant 

materials are highly complexes, which make GC–MS 

well suited for their analysis because of its high 

sensitivity and selectivity. It is considered to be the gold 

standard in scientific analysis (M. Sajewicz, ETAL., 

2009, K. Balamurugan ETAL., 2012).  Several 

phytochemical screening studies have been carried out in 

different parts of the world by using GC–MS [ D. Dubey 

ETAL., 2014, G.M. Doshi  ETAL., 2015).  The 

methanolic leaf extract of Vitex nigundo linn used for 

bioactive compounds investigation using the GC–MS 

analysis. 

 

In this study, we reported for the first time a high 

resolution GC–MS method for the evaluation of the 

chemical constituents of methanolic leaf extract of Vitex 

nigundo linn. This accurate and sensitive analysis 

of methanolic leaf extract of Vitex nigundo linn revealed 

the various phytoconstituents present in the extracts. The 

major bioactive compounds in methanolic leaf extract of 

Vitex nigundo linn is phosphonic acid. It is the major 

compound present in this plant extract. Ledol, benzene 

methanol 1 – t – butyl – 4 (adamantly-1) benzene, Z-5,17 

– octadecadiene – 1-ol acetate, 6, 11 – Undecadiene, 1-

acetoxy – 3,7-dimethyl, 4,(2,2,6-trimethyl – 

bicycle(4.1.0) hept – 1-yl)-butane – 2-one, heptacosone, 

dotriacontane, hydroxyl dehydro steric acid another 

major compounds in the studied plant extracts. 

 

The results of the present investigation also complement 

the ethnobotanical usage of the studied plants which 

possess several phytoconstituents with biological 

activity. Based on the present investigation, it is 

concluded that  methanolic leaf extract of Vitex nigundo 

linn  have potential source of bioactive compounds with 

great pharmaceutical value. The study can be extended 

for separation and in vitro, in vivo evaluation of bioactive 

compounds in novel drug discovery. 

 

CONCLUSION  

In the present study, more than sixteen chemical 

constituents have been confirmed from the methanolic 

leaf extract of Vitex nigundo linn using GC-MS 

analysis. The antibacterial study result indicated that the 

lowest MIC against B.cereus and P.mirabilis was 

observed in methanol extract, against kanamycin. The 

results also revealed that the methanolic leaf extract of 

Vitex nigundo linn showed considerable antibacterial 

activity against P.vulgaris. The presence of various 

phytochemical constituents justifies the use of plant for 

various ailments by traditional practitioners. Further 

studies are needed on these extracts in order to isolate, 

identify, characterize and elucidate the structure of these 

compounds. 
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