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ABSTRACT

The present study was undertaken to investigate the phytoconstituents
and antifungal activity of solvent extracts of leaves of C. floribunda. The
powdered plant material was subjected to extraction using methanol and
water assolvents. The extractswere screened for antifungal activity against
human pathogenic dermatophytes namely Microsporium gypsium,
Chrysosporium keratinophilum, Chrysosporium indicum and
Trichophytumrubrum by Agar well diffusion method. The preliminary phy-
tochemical analysisreveal ed the presence of alkaloids, tannins, flavonoids,
saponinsand terpenoids. Marked anti-dermatophyte activity was observed.
M. gypsium and C. keratinophilum were more inhibited by the aqueous
extract as compared to methanol extract while the methanol extract was
more effective against T. rubrum and C. indicum. The anti-dermatophyte
activity of solvent extracts may be due to the presence of various
phytoconstituents. Further studies are to be carried to isolate active con-
stituents and reveal the efficacy of extract in vivo.
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INTRODUCTION

Phytomedi cines derived from plants have shown
great promisein thetreatment of variousdiseasesin-
cludingvird infections. Singleand poly herbd prepara
tions have been used throughout history for the treat-
ment of varioustypesof illnessY. Inrecent yearsde-
vel opment of multidrug resistancein the pathogenic
bacteriaand parasiteshas created mgjor clinica prob-
lemsin thetreatment of infectious diseases?. Thisand

other problemssuch astoxicity of certainantimicrobia
drugson thehost tissuetriggered interest in search of
new antimicrobial substances/drugsof plant origin®4
Over 50% of all modern clinical drugsare of natural
product origin®. Themedicinal vaueof plantsliesin
some chemica substancesthat produceadefinitephys-
ologicd action on the human body. The most important
of these bioactive compounds of plantsarealkaloids,
flavonoids, tannins, and phenolic compounds®. Con-
sideringtherich diversity of plants, itisexpected that
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screening and scientific eva uation of plant extractsfor
their antimicrobial activity may provide new anti-mi-
crobia substances. Mycaoticinfectionsare probably the
most common causeof skin diseasein devel oping coun-
triesof tropical regions. Thedrugs used against der-
matophytosisexhibit severd sdeeffectsand havelim-
ited efficacy!™. So that thereisadistinct need for the
discovery of new safer and more effective antifungal
agents. Theuseof medicina herbsinthetreatment of
skin diseasesincuding mycoticinfectionsisan age-old
practicein many partsof theworld®. Thisusehasbeen
supported by theisolation of activeantifungal com-
poundsfrom plant extractd®12. Calycopteriesflori-
bunda (Roxb.) Poiret (Combretaceage), locally called
Marasuttu balli, isastraggling shrub, leaves opposite,
acuminate and round at the base with sub-terminal
branched racemeinflorescence, cdyx fiveangledlobes
acrescent withten stamens, fruit ovoid, fiveangled nar-
row. Flowering and fruiting occursin between January
toApril. The plant commonly growsin Semi-evergreen
forests of Western Ghats. Theleavesarebiter and as-
tringent, anathematic and are used in colic™®. The
present study aimsto screen the presence of various
phytoconstituentsand antibacterid activity of methanol
and aqueous extractsof C. floribunda.

MATERIALSAND METHODS

Collection and identification

The plant material was collected in Hosanagara,
Shimogadistrict during November 2008 and authenti-
cated to identity in the dept. of Applied Botany,
Jnanasahyadri, Kuvempu University, Shankaraghatta,
Shimoga. Thevoucher specimen (KU/AB/KSV/212)
was deposited in the department for futurereference.

Soxhlet extraction and phytochemical analysis

Theplant materid waswashed thoroughly with run-
ning tap water, shade dried, powdered and used for
extraction. A known amount of powdered material
(500gm) was subj ected to soxhl et extraction and ex-
haustively extracted with methanol for about 48 hours.
The extract wasfiltered and concentrated in vacuum
under reduced pressure using rotary flash evaporator
and dried inthe desiccator™. Methanolic extract was
subjected to preliminary phytochemical screeningto
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screen the presence of various secondary metabolites
in the solvent extractd™.

Hot water extraction

Ten gram of plant materia wasboiledin 100ml of
distilled water with constant stirring for about an hour.
The solution was allowed to attain room temperature
and filtered through threefold muslin cloth followed
by Whatman filter paper No. 1. Thefiltered extract
was evaporated condensed and used for antibacterid
studies?e.

Antifungal activity of methanol and aqueousextr act

Theefficacy of methanol and agueous extracts of
C. floribunda wastested against human dermatophytes
namely Microsporium gypsium, Chrysosporium
ker atinophilum, Chrysosporium indicum and
Trichophytum rubrum by Agar well diffusion
method*”). Then, aseptically wells of 6mm diameter
werebored intheinocul ated plateswith thehelp of gel
puncher and the extracts (10mg/ml of DM SO), Stan-
dard (Amphotericin B, Img/ml) and Control (10%
DMSO) wereadded intotherespectively ladbeed wells.
The plateswereincubated at 28°C for 72 hoursin up-
right position and the zone of inhibition (ZOl) wasre-
corded. Theexperiment wascarried intriplicatesto get
averagereading.

RESULTSAND DISCUSSION

TABLE 1 : Antifungal activity of methanol and aqueous
extractsof C. floribunda

Zone of inhibition (ZOI) in mm

Test fung Meittrr]zgfl A(;](;Jre;;s Standard Control
M.gypsium 10 12 19
C.keratinophilum 12 14 19
T.rubrum 14 12 20
C. indicum 11 10 21

The preliminary phytochemical tests showed the
presence of tannins, terpenoids, alkal oids, saponins,
steroidsand flavonoidsin the solvent extract. There-
sult of antifunga activity of methanol extract of C. flo-
ribundaisgivenin TABLE 1. Resultswererecorded
as presence or absence of zonesof inhibition around
thewd|. Theinhibitory zone around thewell indicated
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the absence of fungal growth and it as reported as
positiveand absence of zone asnegative™®. Thefungi
haveexhibited differential sensitivity to theextracts.
In case of methanol extract, more susceptibility was
shown by T. rubrum (ZOI 14mm) followed by C.
keratinophilum(12mm), C. indicum (11mm) and M.
gypsium (10mm). C. keratinophilumwas found to
be more affected by aqueous extract (ZOI 14mm)
followed by M. gypsium (12mm), T. rubrum (12mm)
and C. indicum (10mm). Overall, M. gypsium and
C. keratinophilumwere moreinhibited by the aque-
ous extract as compared to methanol extract while
the methanol extract was more effective against T.
rubrumand C. indicum. Standard drug Amphoteri-
cin B exhibited more potent activity than both of ex-
tracts. Control (10% DM SO) did not reveal any inhi-
bition of test fungi.

Antibacterial and antioxidant efficacy of
Dichloromethane-methanol extract of leaves of
Calycopterisfloribunda andits agueous 90% metha-
nol solublefractionswas studied. It was shown that
significant antibacterial activity against B.subtilis,
S.pyogenes, S.aureus and S.typhi was observed*9.
Calycopterisfloribundaisalarge climbing woody
shrub well distributed in south-east Asian countries.
Traditionally, C. floribunda hasbeen usedin colic, as
an antihelminthic, astringent and carminative, and for
thetreatment of diarrhoea, dysentery, jaundiceand
malaria in many countries?®. The aqueous 90%,
methanol and 1-butanol solublefractionsof theleaves
showed significant antioxidant activity. Two purecom-
pounds, 3, 8-di-O-methyl ellagic and 2, 3, 7-tri-O-
methy! ellagic acidswereisolated from the 1-butanol
soluble fraction of the parent extract(d,
Neocaycopterone and its methyl ether, along with two
new biflavonoids, cayflorenonesA and B fromdried
leaves of C. floribundal®®. Pachypodol, aflavonol
isolated fromtheleavesof C. floribundainhibited the
growth of CaCo 2 colon cancer cell linein vitrot?!,
Three new biflavonoids calycopterone,
isocalycopterone, and 4-demethyl calycopteroneand
the known flavone 4',5-dihydroxy-3,3°,6,7-
tetramethoxyflavone wasisol ated as cytotoxic con-
stituent from the flowers of C. floribunda Lamk.
Compounds showed awide range of activity agai nst
a panel of solid tumor cell lines. Among the
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biflavonoids, calycopteroneisthe mgjor constituent(?.
The structures of five biflavonoids, 6"-
demethoxyneocd ycopterone, calyflorenoneC, 6”-epi-
calyflorenone B, 6”-epi-calyflorenone C and
cayflorenone D from thegreen partsof C. floribunda
were established by NMR and MS2,

Fungal infectionsparticularly thoseinvolving the
skin and mucosal surfaces constitute aserious prob-
lem, especidly intropical and subtropica developing
countries?, Dermatophytes have been reported to
be potentially pathogenic? and aredirectly connected
withtheskinfungal infections. Unlikeother fungd in-
fections, cutaneous mycosi s has been considered im-
portant in which host immune responses are highly
evoked resulting in severe pathol ogic changes, which
are extended deeper into epidermis as well as hair
and nails. Such fungal infectionsaremainly caused by
Microsporumspecies®!. Although severd antimycotic
drugsareavailableat present, itsuseisbecoming lim-
ited by anumber of factors, such aslow potency, poor
solubility, devel opment of resistant strainsand drug
toxicity. Therefore, thereisadistinct need for thedis-
covery of new, safer and more effective antifungal
agents. Recently, extractsand their biological active
compoundsisolated from plant species hasbeen the
centre of interest(?28, It is estimated that there are
250000 to 500000 speciesof plantson earth?”. Rela-
tively small percentages (1 to 10%) of these are used
asfoods by both humans and other animal species. It
Ispossiblethat even more are used for medicina pur-
poses’®. In developing countries like Indiawhere
poverty and malnutrition isrampant, knowledge of
plant derived metabolites could reduce the cost of
health care. Indiahasarich history of using various
herbsand herba componentsfor treating variousdis-
eases??, Antimicrobial activity of tanning®% fla-
vonoids®34, saponing®=¥, terpenoids’®’, alka-
loidg*83% have been documented. The extract was
found to possess most of the phytoconstituents. The
antifungal activity of solvent extractscould bechiefly
dueto the presence of various phytoconstituents.

CONCLUSION

Dermatophytesarethe mgjor cause of superficia
mycoses of man and remain apublic health problem
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especiadlyintropical countriessuchaslndia. There-
sultsof thisstudy showed that theextracts possessbroad
spectrum antifungal activity and arepromising against
the fungi tested. The extracts could be used to treat
skininfections caused by these pathogenic fungi.
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