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ABSTRACT
Preliminary phytochemical and antibacterial activity of petroleum ether,
chloroform and methanol leaf extracts of Vitex altissima was investigated.
The extracts showed the presence of alkaloids saponins, sterols flavonoids,
phenols, tritepenoids, tannins etc., at different concentrations. Antibacte-
rial activity was tested against both gram +ve and gram -ve organisms.
Among the extracts tested methanol leaf extract exhibited broad spectrum
antibacterial activity against the tested organisms. Maximum activity is
exhibited against Enterobacter aerogenes which was followed by
Pseudomonas aeruginosa Bacillus cereus, Proteus vulgaris, Staphylo-
coccus aureus, Alcaligenes faecalis, Escherichia coli and Bacillus subtilis.
Petroleum ether and chloroform leaf extract exhibited less activity.
 2009 Trade Science Inc. - INDIA
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INTRODUCTION

Phytomedicines represent a vast untapped source
of drugs. They arc effective in treating infectious dis-
eases simultaneously mitigating many of the side effects
that are often associated with synthetic antimicrobials[8].
Over last 20 years, a large number of plant species have
been evaluated for their antimicrobial activity[3]. It is es-
timated that, today the plant materials provide the mod-
els for 50% of Western drugs (Robbers et al.[15], which
can be attributed to the various phytochemicals present
in it. Further these diverse chemical groups exhibits wide
range of physiological and pharmacological activity. By
realizing the importance of the plant based active con-
stituents several workers explored many plant genetic
resources for their efficacy in controlling the pathogenic

bacteria viz Indigofera species[13]. Piper aduncum[12],
Solanum torvum[1], Enantia polycarpo[2]. Vitex
altissima L., (small sized tree) belongs to the family
Verbenaceac. found distributed in dry deciduous for-
ests of Karnataka state, India[9]. V.altissima is com-
monly known as peacock chaste tree (English) and
naviladi (Kannada). The tribal groups residing in the
Davanagere district Karnataka state use leaves as anti-
septic in the treatment of wounds, jaundice and fever[9].
Several active constituents like flavonoids,
verbascoside[16], vitexin[14] have been reported from the
leaves of this plant. This indicated that this plant genetic
resource remained unexplored for their antibacterial
activity. Hence efforts have been made to evaluate the
antibacterial potency of V.altissima on both gram +ve
and gram -ve bacteria.
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MATERIAL AND METHODS

Plant material

Leaves of V.a1tissima L., were collected from the
Joldal range of Davanagere. The plants were identified
by the first author and the taxonomic authenticity was
confirmed by referring to herbarium specimens at Ma-
dras herbarium, Botanical Survey of India, Southern
Circle, Coimbatore. The voucher specimen is depos-
ited in the Kuvempu University herbaria for future ref-
erence.

Phytochemical extraction

Leaves were shade dried and powdered mechani-
cally. Powdered materials were subjected to succes-
sive soxhlation and exhaustively extracted with petro-
leum ether, chloroform and methanol for 48 hrs. The
extracts were filtered and concentrated in vacuum un-
der reduced pressure using rotary flash evaporator
(Buchi). Solvents were removed completely on water
bath and dried in the dessicator. The dried extracts were
subjected to phytochemical tests[5] to detect the vari-
ous chemical groups present in it.

Antibacterial screening

The bacterial strains obtained from National chemi-
cal laboratory, Pune (listed in TABLE 2) were employed

for screening purpose by disc diffusion method. 25 mg,
50 mg and 100 mg of leaf extracts were dissolved in
1ml of petroleum ether, chloroform and methanol. Fil-
ter paper discs (Whatman No.1) of 5 mm-diameters
were loaded with 100 of crude extract. Discs were
completely dried and sterilized. 100l of 24 hrs broth
cultures were spread on sterilized nutrient agar media;
impregnated discs were placed on it and incubated for
24 hrs at 370C. Streptomycin discs (10g/disc) were
used as a standard drug. The diameter of zone of inhi-
bition in mm was recorded. The experiment was per-
formed in triplicates and average diameter of zone of
inhibition was obtained.

RESULT

The phytochemical screening and antibacterial ac-
tivity of leaf extracts of petroleum ether, chloroform and
methanol were depicted in TABLES 1 and 2 respec-
tively. The phytochemical results reveal the presence of
alkaloids, saponins, phenols, triterpenoids, sterols, fla-
vonoids and tannins.

The potency of the tested drugs against tested or-
ganisms is depicted in TABLE 2. The methanol leaf ex-
tract of V.altissima exhibited maximum activity against
Enterobacter aerogenes (15.4mm), followed by
Pseudomonas aeruginosa (12.2mm), Bacillus cereus
(11.8mm), Proteus vulgaris (11.3mm), Staphylococ-
cus aureus (11.2mm), Alcaligenes faecalis (10.5mm),
Escherichia coil (10.2mm), Bacillus subtilis (10.0mm).
Petroleum ether leaf extract and chloroform extracts were
found to be inactive for most of the organisms tested.
These data reveals that the methanol leaf extract of
V.altissima exhibits significant antibacterial activity.

In all the cases inhibition zone increased with in-
crease in drug concentrations and thus exhibiting con-
centration dependent activity.

TABLE 2: Antibacterial effect of leaf extract of Vitex altissima

Petroleum ether Chloroform extract Methanol extract 
Tested organisms 

2.5mg 5mg 10mg 2.5mg 5mg 10mg 2.5mg 5mg 10mg 
Streptomycin 

10g 
Bacillus subtilis NCIM-2063 0.00 0.00 0.00 0.00 0.00 2.40 8.7 9.5 10.0 15.4 
Escherichia coli-NCIM-2065 0.00 0.00 0.00 0.00 1.80 3.00 8.1 9.1 10.2 16.8 
Enterobacter aerogenes-NCIM-2340 0.00 0.00 0.00 0.00 3.40 4.20 12.6 14.5 15.4 18.5 
Alcaligenes faecalis-NCIM-2262 0.00 0.00 2.40 0.00 0.00 1.80 8.0 9.4 10.5 18.0 
Staphylococcus aureus NCIM-2079 0.00 0.00 3.10 0.00 0.00 0.00 9.2 10.0 11.2 19.0 
Pseudomonas aeruginosa NCIM-2036 0.00 0.00 0.00 0.00 0.00 2.00 10.3 11.0 12.2 20.4 
Proteus vulgaris NCIM-2027 0.00 0.00 0.00 0.00 0.00 1.80 9.7 10.0 11.3 17.8 
Bacillus cereus NCIM-2155 0.00 0.00 0.00 0.00 0.00 0.00 9.5 10.0 11.8 19.0 

Tested group 
Petroleum ether 

extract 
Chloroform 

extract 
Methanol

extract 
Alkaloids - - - 
Saponins - - + 

Glycosides - - + 
Flavonoids - - + 

Triterpinoids - + + 
Sterols - - + 
Tannins - - - 

Note- �-� not detectable �+� detectable

TABLE 1: Preliminary phytochemical screening of extracts
of Vitex altissima
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DISCUSSION

The secondary metabolites of various chemical types
present in the plant species are known to possess anti-
microbial activities Flavonoids are found to be effective
antimicrobial substance against a wide range of micro-
organisms. This activity is probably due to their ability
to complex with extracellular and soluble protein and
to complex with bacterial cell wall. More lipophilic fla-
vonoids may also disrupt microbial membrane[17]. Phe-
nolics and polyphenols present in the plants are known
to be toxic to microorganisms. The mechanism thought
to be responsible for phenolic toxicity to microorganisms
includes, enzyme inhibition by the oxidized compounds,
possibly through reaction with sulfhydryl group or through
more nonspecific interaction with the protein[11].

Many human physiological activities, such as stimu-
lation of phagocytic cells, host mediated tumor activity
and a wide range of anti-infective actions have been
assigned to tannins[6]. Their mode of antibacterial ac-
tions may be related to their ability to inactivate micro-
bial adhesins, enzymes, cell envelope transport proteins
etc., they also complex with polysaccharides[18].  Many
plant genetic resources have been analyzed for their
active constituents possessing antibacterial activities for
example, leaf extract of Eupatorium odoratum found
to have broad spectrum antibacterial activity due to fla-
vonoids, tannins and sesquiterpenes lactones[7],
Landolphia owrrience is known to possess glycosides,
flavonoids, tannins, saponins, which either individually
or in combination exerts antibacterial activity[4].

In the present investigation preliminary phytochemi-
cal studies on the leaf extract of V.altissima revealed
the presence of flavonoids, tannins, terpenes and
phenols. The broad spectrum antibacterial potency of
the methanol leaf extract of V.altissima may be due to
the individual or combined effect of the above men-
tioned chemical groups. Further, the increased resis-
tance of various bacteria towards available antibiotic
drugs has initiated intensive research efforts in identify-
ing new source of antibacterial substance. In this re-
gard it seems essential to explore plants of ethno me-
dicinal value which may provide a base for the devel-
opment of new drugs. The findings in the present inves-
tigation offer a scientific support to the ethnomedicinal
use of the plant V.altissima by the tribal groups of
Davanagere district.
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