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ABSTRACT

Cleistanthus collinus is known for being toxic and frequently used for
homicidal and suicidal purposes contains three identical compounds, viz.
Cleistanthin A, B and C (diphyllin glycoside) in addition to other second-
ary metabolites. This species has arestricted global distribution occurring
inIndiaand Sri Lanka. In India, it has been recorded in hills of Himachal
Pradesh to Bihar, Andhra Pradesh, Karnatakaand Kerala. Thisisvery com-
mon in north eastern districts of Andhra Pradesh. The aerial parts of the
tree are investigated for phytochemicals and its antimicrobia properties
for value addition of thisimportant non wood forest product (NWFP). The
bark and leaf powder of Cleistanthus collinuswere extracted with different
solvents and quantified with a view to isolate natural compounds with
high value and nove propertiesfor better applications. M ethanol and ethyl
acetate extracts of leaf and bark wereinvestigated for anti microbial activity
on four species of bacteria Escherichia coli, Bacillus, Staphylococcus,
Pseudomonas. The percentage of growth inhibition of the four bacterial
species to various concentrations of extracts was calculated and tabu-
lated. The methanol extract as well as ethyl acetate extracts of both bark
and leaf were found to inhibit all four species of bacteria. On broader com-
parison, the methanol extract of leaf was found to be more effective in
inhibiting all the four bacterial species compared to methanol extract of
bark and ethyl extract of both leaf and bark extracts. Thusit was concluded
that the methanol extract possessed the compounds which were capabl e of
inhibiting the growth of human pathogen at very low concentrations.
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Indiaisacountry of vast diversity with diversified
climate with different physiographic factorsand is
blessed with dl types of vegetation. Of the nearly 425
familiesof flowering plantsintheworld, 328 families
with 21,000 species occur in India. These plants pro-

duce highly diverse secondary metabolitesfor itsde-
fense and survival mechanism and invariably these
phytochemical s have varied usesto mankind and the
demand has steadily increased for their searchin nu-
merousbeneficid purposesworldwidein recent years.

The genus Cleistanthus of the family
Euphorbiaceae, comprises 140 species of which
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Cleistanthus collinusisknown for being toxic and fre-
quently used for homicidal or suicidal purposes®. This
specieshasarestricted globa distribution occurringin
Indiaand Sri Lanka Within India, it hasbeen recorded
indry hillsof various partsof India, very commonin
most parts of the Northern and eastern Districts of
AndhraPradesh.

It contains three identical compounds, namely
Cleistanthin A, Cleistanthin Band CleistanthinCin
addition to other secondary metabolites”. Various ex-
tractsof thisplant yield amultitude of compoundsthat
include glycosides, arylnathaenelignan lactonessuch
ascleistanthinA and B, collinusn and oduvinfound to
haveanti-microbid activities. CleiganthinA and B were
extracted from C. collinus leaves by alcoholic
soxhaation.

The phytochemica anaysisof partsof Cleiganthus
collinustoidentify the potentia bioactive component
aswell aslook intotheinvitro antifunga activity of this
plant against wood degrading fungi whichwouldadin
the devel opment of apotential wood preservativeand
alsoinvitroantibacteria activity of the plant against
human pathogensto throw light onits pharmacol ogica
benfits.

MATERIALSAND METHODS

The plant materials were collected from
Vishakapatnam forest areain Andhra Pradesh. The
collected bark and leaf materialswere powdered and
extracted sequentidly with organic solventsvarying from
non polar to polar and the extractsweredried and quan-
tified and usedinfurther experimentation.

The small portion of the extracts were taken for
preliminary phytochemical andyssasper standard pro-
cedure to test for akaloids, terpenoids, steroids,
coumarins, tannins, flavanoids, phenols, volatileails,
guinonesand cardiac glycosides.

Methanol and ethyl acetate extracts of bark and
leaf weretaken for itseval uation of antibacterial activ-
ity. Theextractswere dissolved in Dimethyl sulfoxide
(DMS) solvent and three different concentrations (0.05,
% 0.1% 0.25%) were taken for further studies.

Thebacteria isolateslike Escherichiacoli, Bacil-
lus, Saphylococcus, Pseudomonas were taken for
evaluating its potency against the extract by sub-
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culturingfirstin nutrient broth (Hi Media Ltd.) andin-
cubating at 28°C for 24 hours by modified agar well
diffusion method?. A separate platewas maintained as
control. 10 pl of the extracts were added using sterile
micropipettesand dlowed to diffuseinto thewells. The
diameter of the zone of inhibition wasrecorded. The
percentage growth inhibition of thefour bacteria spe-
ciesto various concentrations of theextractswascal-
culated and plotted. The significance of the experiment
conducted was subjected to ANOVA and thecritical
differencewasstudied.

RESULTSAND DISCUSSION

The phytochemica andysisof thevariousextracts
of partsof C.collinusrevealed the presence of cardiac
glycosdesindl theextractsof bark andlesf. Alsotannins
werepresent inall theextractsexcept thewater extract
of leaf. The terpenoids and flavanoids which were
present in themethanol extractsof bark and |eaf were
found to be absent in their corresponding water ex-
tracts (TABLE 1). These phytochemical compounds
areknownto play important rolesdetermining the bio-
activity of theplant. Cardiac glycos desareimportant
classof naturally occurring drugswhoseactionshel ps
inthetreatment of congestive heart failurd®. Thiscom-
pound has been reported to be anovel cancer thera-
peutic agent®. All the parts of C.collinusextractscon-
tain cardiac glycosides, which can beexplored further
for pharmacol ogical aspect. Tannins (tannic acid) are
water-sol uble polyphenol s that are present in many

TABLE 1: Qualitative phytochemical analysis

s AL TE ST CO TA FL PH VO QU CG
N. EXTRACTS

) BLBLBLBLBLBLBLBLBLBL

Petroleum

1 ether B i T + + + +
2 Benzene - -+ -+ 4+ + -+ + - - - - - - - + 4+ +
3 Chloroform - - + - + + + - + + - - -+ - -+ + + +
4 Ethylacetate - - + - + + + - + + - - + + - - + + + +
5 Methanol - -+ 4+ -+ -+ o+ o+ o+ + + + + +
6 Waer - - - - - + + + - - - -+ - + + + +
AL = ALKALOIDS FL = FLAVANOIDS
+ = PRESENCE = ABSENCE
TE = TERPENOIDS PH = PHENOLS
B = BARK L = LEAF
ST = STEROIDS VO = VOLATILEOILS
CO = COUMARINS QU = QUINONES
TA = TANNINS CG = CARDIACGLYCOSIDES
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plants. Thegrowth of many fungi, yeasts, bacteriaand
viruseswereinhibited by tannins. Terpenoidsareknown
to bevery activeagainst bacteria Flavonoidsareknown
to be synthesized by plantsin responseto microbial
infection and are known to be active against microor-
ganism,

The antimicrobial investigations carried out on
C.collinus extract reveal ed that the plant possessre-
markable antimicrobial activity against thetested or-
ganisms. Themethanol extract aswell astheethyl ac-
etate extracts of both bark and leaf werefoundto in-
hibit thegrowth of dl thefour speciesof bacteria Inthe
caseof E.cali thepercentage of inhibition wasfoundto
be moreinthemethanol extractsof bark and leaf. The
percentage growthinhibitionwasfound toincreasewith
increasein concentration. Similarly intheBacillus, Sa-
phylococcus, and Pseudomonas al so the percentage
growthinhibition ca culated fromthediameter of inhibi-
tion zonesformed wasfound to increasewithincrease
in concentration and morefor themethanol extracts of
bark and leaf compared to the ethyl acetate extracts.
Onabroader comparison, themethanol extract of |eaf
wasfound to bemoreeffectiveininhibitingal thefour
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Graph 1 : Percentage growth inhibition of bark and leaf
extractsto E.coli

-3

il

Graph 2 : Percentage growth inhibition of bark and leaf
extract to pseudomonas
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bacteria speciescompared to the methanol extract of
bark and the ethyl acetate extracts. Thusit was con-
cluded that themethanol extracts possessed compounds
whichwerecgpableof inhibiting thegrowth of four mgor
human pathogenseven at very low concentrations. The
methanol extract of bark and leaf wasfoundto bevery
effective and efficient ininhibiting the growth of both
bacteriaand fungi. (Graph 1, 2, 3, 4)
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Graph 3 : Percentage growth inhibition of bark and leaf
extract tobacillus
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Graph 4 : Percentage growth inhibition of bark and leaf
extractsto saphylococcus
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