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ABSTRACT

In this study, the crude extract of leaf and fruit material of Capsicum
frutescens L. were extracted with various solvents and subjected to anti-
fungal activity by poison food technique against the five pathogenic fungi,
namely Aspergillus flavus, Fusarium oxysporium, Curvularia lunata, Al-
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ternaria alternata and Chaetomium globosum. The activity of fruit ex-
tract was high when compareto leaf extract. The antibacterial activity were
done by Agar well diffusion method against human pathogenic fungi i.e.
Pseudomonas aeruginosa and Salmonalla typhimurium and plant patho-
genic fungus Xanthomonas comprestris, fruit extract shows high inhibi-
tory zone against human pathogens than the leaf. The activity of leaf and

fruit extract was least on plant pathogen.
© 2009 Trade ScienceInc. - INDIA

INTRODUCTION

Vegetablesare high value cropsand often provide
excdllentincomegenerating opportunitiestosmal farm-
erdll, Capsicumfrutescens L. and Capsicumannum
L. commonly knownasChilli isamongtheworld’smaost
popular vegetable of solanaceousfamily after potato
and tomato and isbeing used mainly asspicesand con-
dimentd?. InIndia, it isasignificant cash crop occupy-
ing 15% of thetotal areaunder vegetable cultivation.
The genuscapsi cum consists of approximately 22 wild
species and 5 domesticated species, C. annuum, C.
baccatum, C. chinense, C. frutescens and C.
pubescens. Capsicumisaperennia shrub, Chilli fruit
are cons dered asvegetableswith high economicvalue.

Chilli typesusudly classified by fruit characterigtic that
ispungency, color, size, shape, flavour and their use.
Despitether vast trait differencesmogt Chilli cultivars
commercidly cultivatedintheworld belongto the spe-
cies C. annuum.

Thelevel of pungency of the capsicum speciesde-
pends upon the concentration of capsaicinoids, prima:
rily of capsaicin, inthefruit. Thechemica composition
of cgpsicumisafixed ail, pungent principles, volaileoil
and carotenoids, mostly capsanthin pigments. An oleo-
resinisaobtained by solvent extraction. C. frutescens
L. ismuch more pungent then C. annuumL. They are
used asrubefacient, antisparmodic, carminative, anti-
oxidant, antimicrobial, stypt, etc., because of itsvalu-
ableand medicinal importanceit isse ected for study®.
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MATERIALSAND METHOD

Collection and extraction

TheFruit and leaf sampleswerecollected fromthe
villageHarskatanear Siddhapur, Karnataka Theplants
were authenticated in Dept. of PG Studies and Re-
searchin Applied Botany, Jnana Sahyadri, Kuvempu
Universgity, Shankaraghattaand voucher specimens(KU/
AB/SH/331) weredeposited in the department for fu-
turereference. The plant material swerewashed thor-
oughly 2-3 timeswith running tap water and oncewith
sterilewater, shade dried, powdered and used for ex-
traction. The powdered plant material was extracted
with solvents namely petroleum ether, chloroformand
methanol. A known amount of powdered material
(500gm) was subj ected to soxhl et extraction and ex-
haugtively extracted with respective sol ventsfor about
48 hours. The extractswerefiltered and concentrated
invacuum under reduced pressure using rotary flash
evaporator and dried in the desi ccators. To assessthe
efficiency of theactive principles, antimicrobid activity
was carried out!* .

Antifungal assay

Antifungal activity by poison food technique™®.
Thetest fungi wasallowed to grow in potato dextrose
agar mediaplates poisoned with extracts. Thetest fungi
(7 day old culture) wereinocul ated by point inocul a
tion method. Theeffect of extraction onfunga growth
was determined by measuring the diameter of the
colony obtained on poisoned plate and comparing with
control (plates not poisoned with extract). The ex-
periment wasdoneintriplicatesand averagereading
was recorded. The fungal species like Aspergillus

flavus[ MTCC-3793], Fusarium
oxysporium[MTCC-6062], Curvularia
lunatal] MTCC-4627], Alternaria

alternatal MTCC-3793] and Chaetomium
globosum[MTCC-4179] were tested for their sus-
ceptibility to the solvent extracts. All these cultures
were obtained fromMTCC collection IMTECH (In-
stitute of Microbia Technology) Chandigarh, India.
The cultureswere maintained at 4°C and subculture
frequently inrespective media

Preliminary screening of solvent extractsfor anti-
bacterial activity

Thederilenutrient agar platesweretaken, the24hrs

old culture of test bacteriafrom broth culturewasin-
ocul ated on the solidified agar by swabbing uniformly
and wells of 6 mm were bored. DM SO was used as
control. Theextract of concentration 25ug/ml, 50ug/
ml and 100ug/ml were prepared in DM SO. Tetracy-
cline(1gm/ml) wasused as standard drug. The contral,
standard and extract wereallowed to stand for 20min
for diffusion. Thenthe plateswerekept inincubator for
24hrsat 37C inan upright position. After incubation,
thezoneof inhibition formed around thewel |swas mea:
sured. Theexperiment wascarried intriplicatesto ar-
rive concordant values® methods. The microbeslike
Xanthomonas comprestrisf MTCC-2286] a plant
pathogen, Psudomonas aeruginosa] MTCC-424] and
Salmonalla typhimurium[ MTCC-3214] Gram nega-
tive pathogenic bacteriawere used. Thebacteriawere
procured from Institute of Microbial Technology,
Chandigarh.

Deter mination of minimum inhibitory concentration
(MIC)

TheMIC of the solvent extractsagaingt test bacte-
riawastested by Agar well diffusion method®. The 24
hours old standardized Muller-Hinton broth cultures of
test bacteriawereswabbed uniformly onsolidified Serile
Muller-Hinton agar platesusing sterile cotton swab.
Then, asepticaly wellsof 6 mm diameter wereboredin
theinoculated plateswith the help of gel puncher and
variousdilutionsof theextract (25, 50 and 100ug/ml of
DMSO) wereadded intotherespectively ladbded wells.
The plateswereincubated at 37°C for 24 hoursin up-
right position and the zone of inhibition wasrecorded.
Theleast dilution among four was considered asthe
MIC. Theexperiment wascarried intriplicatesto get
averagereading.

RESULTSAND DISCUSSION

The presence of various secondary metabolitesin
themethanol extract of plantsselected for study isgiven
in(TABLE 1). Thephytoconstituentsnamely akaloids,
steroids, saponins, and glycosidesarefoundinthe C.
frutescens, but tannins, terpenoids, triterpenoidsand
flavinoidsare absent.

Theextract of fruitsand leaveswere subjected for
antifungal and antibacterial activities. Five fungal
member’s A. flavus, F. oxysporium, C. lunata, A.
alternata, C. globosumwere used astest organisms.
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TABLE 1: Phytochemical congtituentsin thedifferent solvent extractsof C. frutescens

Alka
loids

Tan Triter

nins

Sapo

nins

Terpe

Extract .
noids

penoids

Carbo

hydr ates Protein

Glycosides Flavinoids

ero
ids

Methanol.
Fruit
Ethanol Fruit
Pet.Ether.
Fruit
Chloroform.
Fruit
Methanol.

L eaf
Ethanol.

L eaf
Pet.Ether.

L eaf
Chloroform.
L eaf

+

+

+

+ +

+ + +

TABLE 2: Preliminary screening for antimicrobial activity of solvent extractsof C. frutescens

Plant

pathogen Human Pathogen

Pathogenic Fungi

Extract

X. S. P.

A.

A.
alternata

C

F.oxysporium C.lunata globosum

Control

Stantard
Methanaol
Fruit
Ethanol Fruit
Petroleum
Ether

Fruit
Chloroform
Fruit
Methanol

L eaf

Ethanol Leaf
Petroleum
Ether

L eaf
Chloroform
L eaf

+ + +

+ + +

+ + +

+

compestris  typhi  aureginosa  flavus

+

+ + + +

+ + + +

TheMethanol extract was shown maximum inhibitory
effect on C. globosum and minimum on A. flavus.
Ethanol extract of |eaf inhibited maximumgrowth of C.
lunata. The petroleum ether extract of leaf inhibited
maximum growth of A. alternata and C. globosum
and minimum growth of F. oxysporium. The chloro-
form extract of |eaf inhibited maximum growth of C.
lunata and C. globosum and minimum growth of A.
flavus (TABLE 2), at the concentration of 200mg/ml
of fruit extract, fruit extract showshighinhibition (no
growth) and leaf showsleast inhibition for al the ex-
perimenta fungal species.

Among the entire extracts inhibition zone was
found inincreasing order with increasein concentra-
tion. Theactivity of fruit extracts showed compara-
tively higher inhibition zonethan leaf extracts. Thein-
hibition activity washigh in human pathogen than plant
pathogen. However al the solvent extract of fruit in-
hibited growth of C. lunata, A. alternata and C.
globosum. However extracts of methanol ethanol and
chloroform inhibited the growth of A. flavusand F.
oxysporiumand petroleum ether extract of fruit par-
tially inhibited the growth of A. flavus and F.
oxysporium. Thereforethe study revea sthat thefruit
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TABLE 3: Antifungal activity (Intermsof zone of inhibition
in mm) of variousextractsof C. frutescens

TABLE 4: Antibacterial activity (Zoneof inhibition in mm) of
variousextractsof C. frutescens

. . . C.
Extract flavus F.oxysporium C.lunata alternata  globosum

Standard 15 38 40 34 25
Methanol
Fruit
Ethanol Fruit
Pet. Ether
Fruit 2 2
Chloroform
Fruit
Methanol Leaf 8 16 8 3 2
Ethanol Leaf 4 6 8 8 2
Pet. Ether
Leaf 3 17 8 2 2
Chloroform
Leaf 8 13 2 3 4

extractsof different solvents can beused asantifunga
agents. Asitisstated that all the solvents extracts of
fruit inhibited growth of all thefungus, where asthe
leaf extract was maximum on C. globosumand mini-
mum on F. oxysporium.

Theresult of antibacterial activity of solvent ex-
tractsisshownin TABLE 3. Resultswererecorded
as presence or absence of zonesof inhibition around
thewd|. Theinhibitory zonearound thewel indicated
the absence of bacterial growth and it isreported as
positive and absence of zone as negative'?. It was
found that all the solvent extracts of the plants, except
petroleum and chloroform leaf extract of C. frutescens
werefound to inhibit growth of test bacteria. Stan-
dard antibiotic Tetracycline (1Img/ml) hasshowninhi-
bition of dl tested bacteria Thecontrol solvent DM SO
did not reved inhibition of any of thetested bacteria.

Theantibacterid activity of C. frutescenshasbeen
evaluated not only on plant pathogens (X. compestris),
but also on human pathogens (S. typhi and P.
aureginosa). The control antibiotic (Tetracycline) on
thefruit and leavesextract of C. frutescenswereused
inthe concentration of 25, 50 and 100 mg/ml both on
plant pathogen and human pathogens. The petroleum
and chloroform extract of leaf did not show any in-
hibitory effect on plant pathogen where as ethanol
extract of leaf and chloroform extract of leaf showed
inhibitory effect on plant pathogen X. compestrisand
P. aureginosa, a human pathogen, at higher concen-
trations. However, thefruit extract of al the solvent
extractsinhibited the growth of both plant pathogen
and human pathogens. It isal so truethat the concen-
tration of extractsof both fruitsand leavesandinhibi-
tory effectsaredirectly proportional (TABLE 4).

Plant pathogen Human Pathogen
Extract X. compestris  S. typhi
Amount Inmg/ml 25 50 100 25 50 100 25 50

Control

P. aureginosa
100

=
(&)

Tetracycline 10 15 15 10
Methanol Fruit
Ethanol Fruit
Pet. Ether Fruit
Chloroform Fruit
M ethanol Leaf
Ethanol Leaf
Pet. Ether Leaf

Chloroform Leaf 5 - 2

Interest in plantswith antimicrobia propertieshas
revived asaresult of current problemsassociated with
the use of antibiotics. Oneway to prevent antibiotic
resi stance of pathogeni c speciesisby using new com-
poundsthat are not based on existing synthetic anti-
microbial agents*'. In our study, the extracts have
shown promising resultsin termsof inhibition of bac-
teriatested. Traditional healersclaim that some me-
dicina plantsare moreefficient totreat infectiousdis-
easesthan synthetic antibiotics. Itisnecessary toevau-
ate, inascientific base, the potential useof folk medi-
cinefor thetreatment of infectiousdiseases produced
by common pathogens.
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CONCLUSION

The plant material s selected for this study have
shown agood activity against thetested bacteriaand
fungi. The extracts can be used to treat infections
caused by these bacteria. The presence of various
phytoconstituentsin the extracts highlights the anti-
bacteria efficacy of the plants. The extracts can be
preferred in the treatment of several types of infec-
tionssuch asnosocomial infections, entericinfections,
urinary tract infections, food poisoning, wound infec-
tionsetc. Further studiesareto be carried out on ani-
mal models.
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