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ABSTRACT

Preliminary phytochemical and antibacterial activity of petroleum ether,
chloroform and methanol leaf extracts of Vitex altissima was investigated.
Theextracts showed the presence of alkaloids saponins, sterolsflavonoids,
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phenals, tritepenoids, tannins etc., at different concentrations. Antibacte-
rial activity was tested against both gram +ve and gram -ve organisms.
Among the extracts tested methanol |eaf 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, Saphylo-
coccusaureus, Alcaligenesfaecalis, Escherichiacoli and Bacillussubtilis.
Petroleum ether and chloroform leaf extract exhibited less activity.
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INTRODUCTION

Phytomedi cinesrepresent avast untapped source
of drugs. They arc effectiveintreating infectiousdis-
easess multaneoudy mitigating many of thesideeffects
that are often associated with synthetic antimicrobia §8.
Over last 20 years, alarge number of plant specieshave
been evaluated for their antimicrobia activity®. Itises-
timated that, today the plant materia sprovidethemod-
elsfor 50% of Western drugs (Robberset a.*, which
can beattributed to the vari ous phytochemical s present
init. Further thesediversechemicd groupsexhibitswide
rangeof physiologica and pharmacol ogical activity. By
realizing theimportance of the plant based active con-
stituents severa workersexplored many plant genetic
resourcesfor their efficacy in controlling the pathogenic

bacteriaviz Indigofera specied®d. Piper aduncum?,
Solanum torvum(¥, Enantia polycarpo!?. Vitex
altissmal., (small sized tree) belongsto thefamily
Verbenaceac. found distributed in dry deciduousfor-
ests of Karnataka state, India®. V.altissima is com-
monly known as peacock chaste tree (English) and
naviladi (Kannada). Thetriba groupsresidinginthe
Davanageredistrict Karnatakastate useleaves as anti-
septicinthetreatment of wounds, jaundice and fever®.
Several active constituents like flavonoids,
verbascosided, vitexin™ have been reported from the
leavesof thisplant. Thisindicated thet thisplant genetic
resource remained unexplored for their antibacterial
activity. Hence efforts have been madeto evaluate the
antibacteria potency of V.altiss maon bothgram +ve
and gram -ve bacteria.
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MATERIALAND METHODS

Plant material

Leavesof Valtissmal., were collected from the
Jolda range of Davanagere. Theplantswereidentified
by thefirst author and thetaxonomic authenticity was
confirmed by referring to herbarium specimensa Ma-
dras herbarium, Botanical Survey of India, Southern
Circle, Coimbatore. Thevoucher specimen isdepos-
ited inthe Kuvempu University herbariafor futureref-
erence.

Phytochemical extraction

Leaveswere shade dried and powdered mechani-
cally. Powdered material swere subjected to succes-
svesoxhlation and exhaustively extracted with petro-
leumn ether, chloroform and methanol for 48 hrs. The
extractswerefiltered and concentrated in vacuum un-
der reduced pressure using rotary flash evaporator
(Buchi). Solventswereremoved completely on water
bath and driedinthedessicator. Thedried extractswere
subjected to phytochemical testd® to detect the vari-
ouschemica groupspresentinit.

Antibacterial screening

Thebacterid srainsobtained from Nationd chemi-
cd laboratory, Pune (listedin TABLE 2) wereemployed

TABLE 1: Preiminary phytochemical screening of extracts
of Vitex altissma

Tested group Petroleum ether ChloroformM ethanol
extract extract  extract
Alkaloids - -
Saponins - -
Glycosides - -
Flavonoids - -
Triterpinoids - +
Sterols -

Tannins - -
Note- “-“ not detectable “+“ detectable

I

for screening purpose by disc diffusion method. 25mg,
50 mg and 100 mg of leaf extractsweredissolvedin
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. 100ul of 24 hrsbroth
cultureswerespread on sterilized nutrient agar media;
impregnated discswere placed onit and incubated for
24 hrsat 370C. Streptomycin discs (10pg/disc) were
used asastandard drug. Thediameter of zoneof inhi-
bitionin mm wasrecorded. The experiment was per-
formed intriplicates and average diameter of zone of
inhibitionwasobtained.

RESULT

The phytochemical screeningand antibacterial ac-
tivity of leaf extractsof petroleum ether, chloroformand
methanol weredepicted in TABLES 1 and 2 respec-
tively. The phytochemical resultsreved thepresence of
akaloids, sgponins, phenals, triterpenoids, sterals, fla-
vonoidsandtannins.

The potency of thetested drugs against tested or-
ganismsisdepictedinTABLE 2. Themethanol |esf ex-
tract of V.altiss ma exhibited maximum activity against
Enterobacter aerogenes (15.4mm), followed by
Pseudomonas aeruginosa (12.2mm), Bacillus cereus
(11.8mm), Proteusvulgaris (11.3mm), Saphylococ-
cusaureus (11.2mm), Alcaligenesfaecalis(10.5mm),
Escherichiacoil (10.2mm), Bacillussubtilis(10.0mm).
Petroleum ether | eef extract and chloroformextractswere
found to beinactivefor most of the organismstested.
These data revedls that the methanol leaf extract of
Valtiss maexhibitssgnificant antibacterid activity.

Inall the casesinhibition zoneincreased within-
creaseindrug concentrations and thusexhibiting con-
centration dependent activity.

TABLE 2: Antibacterial effect of |eaf extract of Vitex altissma

Tested organisms Petroleum ether Chloroform extract Methanol extract  Streptomycin

25mg 5mg 10mg 25mg 5mg 10mg 2.5mg 5mg 10mg 10ug
Bacillus subtilis NCIM-2063 0.00 000 000 000 000 240 87 95 100 154
Escherichia coli-NCIM-2065 000 000 000 000 180 300 81 9.1 102 16.8
Enterobacter aerogenes-NCIM-2340 000 000 000 000 340 420 126 145 154 185
Alcaligenes faecalis-NCIM-2262 000 000 240 000 o000 180 80 9.4 105 18.0
Staphylococcus aureus NCIM-2079 000 000 310 000 000 000 92 100 112 19.0
Pseudomonas aeruginosa NCIM-2036 0.00 000 000 0.00 000 200 103 110 122 20.4
Proteus vulgaris NCIM-2027 000 000 000 000 o000 18 97 100 113 17.8
Bacillus cereus NCIM-2155 000 000 000 000 000 000 95 100 118 19.0
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DISCUSSION

Thesecondary metabolitesof variouschemicd types
present in the plant speciesare known to possess anti-
microbid activitiesHavonoidsarefoundto beeffective
antimicrobid substance against awiderangeof micro-
organisms. Thisactivity isprobably duetotheir ability
to complex with extracel lular and soluble protein and
to complex with bacterid cell wal. Morelipophilicfla-
vonoidsmay a so disrupt microbia membrang. Phe-
nolicsand polyphenols present inthe plantsareknown
to betoxic to microorganisms. Themechanism thought
to berespons blefor phenolictoxicity tomicroorganisms
includes, enzymeinhibition by the oxidized compounds,
possibly through reactionwith sulfhydryl group or through
more nonspecificinteractionwiththeprotein™.

Many human physiological activities, suchasstimu-
lation of phagocytic cells, host mediated tumor activity
and awiderange of anti-infective actions have been
assigned to tanning®. Their mode of antibacterial ac-
tionsmay berelated totheir ability toinactivate micro-
bid adhesins, enzymes, cdll envel opetransport proteins
etc., they adso complex with polysaccharides®®. Many
plant genetic resources have been analyzed for their
activecondituents possessing antibacterid activitiesfor
example, leaf extract of Eupatoriumodoratumfound
to have broad spectrum antibacterid activity duetofla
vonoids, tannins and sesquiterpenes lactones”,
Landolphia owrrienceisknown to possessglycosides,
flavonoids, tannins, sgponins, which either individualy
or in combination exertsantibacterid activity!.

Inthe present investigation preliminary phytochemi-
ca studiesontheleaf extract of V.altissmareveaed
the presence of flavonoids, tannins, terpenes and
phenols. The broad spectrum antibacteria potency of
themethanol leaf extract of V.atiss mamay bedueto
theindividua or combined effect of the above men-
tioned chemica groups. Further, theincreased resis-
tance of various bacteriatowards availableantibiotic
drugshasinitiated intensveresearch effortsinidentify-
ing new source of antibacteria substance. Inthisre-
gard it seemsessentia to explore plantsof ethno me-
dicinal valuewhich may provide abasefor thedevel-
opment of new drugs. Thefindingsinthe present inves-
tigation offer ascientific support totheethnomedicina
use of the plant V.altissima by the tribal groups of
Davanageredidtrict.
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