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ABSTRACT

To examine the anti-bacterial and anti-fungal activities of methanolic ex-
tract and the isolated fraction of the plant Plumeria alba Linn. Antibacte-
rial activity was assessed by standard dilution test using Mueller Hinton
agar (MH) medium. The zone of inhibition was compared with that of Stan-
dard antibiotic ciprofloxacin (5ug/disc) by disc diffusion method. TheAnti
fungal activity was assessed by standard dilution technique using
Sabouraud (SDA) dextrose agar medium. The results are compared with
standard Clotrimazole (125mcg/ml). An attempt was made to isolate the
fraction responsiblefor theantimicrobial property of theextract. The metha
nol extract showed potential anti-bacterial and anti-fungal propertiescom-
parable with standard Ciprofloxacin and Clotrimazol e respectively against
the organism examined. The minimum inhibitory concentration (MIC) of
the extract for antibacterial activity was 200mcg/ml. The isolated fraction
was also found to possess antimicrobial properties similar to that of the
crude extract. The M| C of thefraction was 133.33mcg/ml and thethin layer
chromatographic study of the fraction showed it as triterpenes. The study
suggests that the plant is promising for devel opment of phytomedicine for
antimicrobial properties. © 2008 Trade Sciencelnc. - INDIA
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1.INTRODUCTION

Theplant Plumeriaalba Linn belongsto thefam-
ily (Apocynaceae), isusualy smal laticiferoustree or
shrub, native of tropical Americaand widely distrib-
utedinIndia. Commonly they arecalled whitechampa
(Seemaiardi in Tamil)!¥. Earlier reportsindicatethat the
plant Plumeria acutifolia, other speciesinthe genus
plumeriahas been reported to possess antimicrobial
property against, Saccharomyces cerevisiae, candida
lipolytical?.

Theactivity wasattributed to the polar fractions of
thed coholic extract and the non-pol ar fraction wasde-
fidentintheantibacterid activity. Theantimicrobid prop-

erties of the certain plants have been attributed to the
presence of terpenoids. The presence of triterpenesin
plant Plumeria alba Linn. has a so been reported®!.
Considering this, in the present study an attempt was
madeto prepare methanolic extract of theplant and to
investigate the extract for itsantimicrobial activity!.
Further thefraction contributing to theantimicrobid ac-
tivity wasasoisolated and identified.

2.MATERIALS
Theplant Plumeriaalba linnwascollected from

Puducherry, Tamilnadu, Indiaduring the month of Au-
gust 2007. Thebotanical identity of the plant was con-
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TABLE 1: Anti-bacterial activity of methanolic extract and isolated fraction of Plumeriaalbalinn.

Micro-organisms (MIC in pg/ml)

Description E.coli K.pneu-monia P.aerug-inosa P.mirab-ilis Saureus CONS Sityphii SparaA SparaB
Control + + + + + + + + +
Ciprofloxacin 5 5 5 5 5 5 5 5 5

. >33.33 >133.33 >33.33 >66.66 >66.66 >33.33
Methanalic extract <66.66 >33.33<66.66 >33.33 <66.66 >33.33 <66.66 <200 <66.66 <13333 <133.33 <66.66
. >66.66 >33.33 >33.33 >33.33 >3333 >33.33

Isolated fraction <133.33 >66.66 <133.33 >66.66 <133.33 >33.33 <66.66 <66.66 <6666 <66.66 <6666 <66.66

(+) indicates the growth of the organism: values are an average of triplicate; Ciprofloxacin (5ug/ml) SD060 from Hi media laboratory

limited, Mumbai-400086, India

firmed a thebotanicd survey of India(BSl), Coimbatore,
Tamil Nadu. A voucher specimen hasbeen deposited
at the Museum of the Department of Pharmacognosy,
Madras Medical College, Chennai-3.

Thefollowing microorgani sonswere sel ected for
thestudy- Gram +veand gram -ve Bactrid organisms
and 4fungi namely: (1) Saphylococcusaureus, (2)
Coagulase Negative Saphylococca, (3) Escherichia
coli, (4) Klebsiella pneumoniae, (5) Pseudomonas
aeuroginosa, (6) Salmonella typhi, (7) Salmonella
typhi, Aspergillus niger, Pencillium Chrysogenum,
Microsporum gypseum, Epidermatophyton
flocossum. These organismswere obtained from stan-
dard laboratory maintained inthe Ingtitute of Microbi-
ology, MadrasMedicd College, Chennal.

Mueller Hinton agar (MH) medium wasobtained
from Himedia Laboratory Ltd., Mumbai 400 086,
India.Ciprofloxacin disc (5ug/disc) and Sabouraud’s
dextrose agar medium were obtained from Himedia
Laboratory Ltd., Mumbai.

3.METHODS

3.1 Preparation of plant extract

Thefreshly collected plant material (leaves) was
dried in shade, then coarsely powdered and 500g of
the powder was extracted successively with hexane,
Chloroform, Ethyl acetateand Methanol (1.5litres) in
an aspirator bottle at room temperature. The powder
was soaked inthesolvent for 72 hoursand nearly 80%
of the solvent was removed by distillation on awater
bath at atmospheric pressure and last traceswerere-
moved under reduced pressure using rotary evapora-
tor. Theresidueswere suitably diluted with dimethyl
formamide (DMF) so asto get thefina concentration
of each extract 1000ug/ml and used for the study.

Thinlayer chromatography (TLC) of extracts. The
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TLC platesusing Silicagel G wereprepared by stan-
dard procedure; the extract was spotted on the plates
using acapillary tube 2cm above the bottom end of the
plate. The chromatogram was devel oped using differ-
ent solvent systems. The spotsidentified by different
spraying reagents. The R, for the different spotswere
recorded.

3.2 Fractionation of the plant

Theextract wasfractionated in the column packed
with silicagel GF (chromatographic grade) and el uted
with varying solventsby gradient € utiontechnique. The
fractionwith similar R valueswereidentified by thin
layer chromatography using Hexane:Benzene(1:1) as
mobile phaseand 50% sul phuric acid as detecting agent
for the presenceof triterpenesand it was confirmed at
Libermen-burchard reation(acetic anhydride with
conc.sulphuric acid), it gave green bluecolour.

3.3Anti-bacterial activity®®

The plateswere prepared by using MH agar and
different extractsof variousdilution (TABLE 1), dlowed
to solidify and dry. Then aloopful of the bacteria cul-
tureswasinocul ated at thelabelled spot and the plates
wereincubated at 37°C for 242 hrs. Theresultswere
read by the presence or absence of growth of organism
(TABLE 1) and the Minimum inhibitory concentration
(MIC) was determined. The procedure was repeated
for theinvestigation of theisolated fraction of theextract.

3.4Anti-fungal activity”8

The dlants were prepared by using Sabourauds
dextrose agar medium as per stsndard proceduresand
alowed to set. Thedifferent fungi wereinoculated into
the slants and then incubated at 37°C in anincubator
for 1 week to 4 weeks. Theresultswereread by not-
ing, the presence or absence of growth of the organ-
ismsand compared with sandard Clotimazole (125mcgy/
ml) (TABLE 2).
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TABLE 2: Anti-fungal activity of M ethanolic extract and
isolated fraction of PlumeriaalbalLinn

MIC in pg/ml
Fungi : Methanolic Isolated
Clotrimazole .

extract fraction

A.niger 125 >50<125  >50<125
P.chrysogenum 125 >50<125  >50<125
E.floccosum 125 >50<125  >50<125
M.gypseum 125 >50<125  >50<125

4. RESULTS

Both themethanol extract and theisolated fraction
of the extract demonstrated anti-bacteria and anti-fun-
gdl activity (TABLES 1 and 2). TheMIC of theextract
and thepurified fraction against the bacteriatested are
asshowninTablel. Themethanol extract anditsfrac-
tion showed same pattern of antifungal activity. The
minimuminhibitory concentration a which theanti-fun-
gd activity observed wasfound to be >50<125meg/ml
for both theextract aswell astheisolated fractionand
the activity comparablewith that of standard standard
Clotimazole (125mcg/ml) (TABLE 2)

5. DISCUSSION

Theresultsof the present study clearly indicated
theanti-bacterid and anti-fungd propertiesof themetha:
nol extract of the plant Plumeriaalba Linn. Theanti-
microbial activity of theextract wascomparablewith
the standard anti-bacteria agent ciprofloxacin aswell
asstandard antifunga agent clotrimazole. Thepresence
of triterpenesin the plant hasbeen earlier reported (3)
and these terpenes possess anti-microbial properties
(4). The TLC of theisolated fraction of the methanol
extract showed the presence of triterpeneswith two
different Rf values(0.75and 0.78).

Thissupport the contention that anti-microbial ac-
tivity of themethanol extract may beattributed to the
presence of triterpenesin the extract. A detailed struc-
turd ducidation of thetriterpenesinreationto theanti-
microbial property will throw morelight on the pres-
enceof thelead moleculeinaplant.

Among the organism tested in the anti-bacterial
study Styphii and Sparatyphii B to behighly suscep-
tibleto the effect of methanol extract and theisolated
fractions(triterpenes) when compared with ciprofloxacin
5meg/ml. Thesefindingssupport thebeneficia effects
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of theextract aswell astheisolated fraction (triterpenes)
against the pathogenic organisms S.typhii and
Sparatyphii B (TABLE 1)

Boththeextract and theisol ated fraction (triterpenes)
inconcentration 125,250 and 500mcg/ml wereeffective
against thefungi A.niger, Penicillin chrysogenum, Mi-
crosporum gypseum, Epidermatophytes flocossum
and the effective comparablewith that of the standard
clotrimazole (125mcg/ml) (TABLE 2).

However the extract aswell asthe fractionina
lower concentration 50 mg/ml did not show significant
antifungd activity. The proper roleof triterpenesinédlic-
itingtheantifungal activity isreported first timeinthe
present study. The TLC extract showed the presence
of dkaoids, aminoacids, flavonoids, glycos des, terpe-
noids. Besidestriterpenes and therole of these con-
stituentsintheantimicrobial activity requiresadetail
investigation.

Themost sgnificant observationinthepresent study
isthat the degree of antimicrobial activity produced by
theextract iscomparablewith that produced by theiso-
lated fraction(triterpenes). Thisimportant findingslead
to suggest that thetriterpenes may be playingamajor
roleindicitingtheanti-microbid property of theextract.
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