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ABSTRACT

Capparia zeylanica is native to Si Lanka and it was reported to possess antioxidant, antipyretic, anti-inflammatory,
antimicrobial and immunostimulant activity. Present study was carried out to evaluate the in vitro antifungal
activity of sequentially extracted different solvent extracts of fruits of Capparis zeylanica against plant pathogenic
fungi such as Aspergillus spp., Alternaria spp., Trichoderma spp., Penicillium spp. and Fusarium spp. by the
standard agar well diffusion method. Synthetic fungicide Dithane M-45(mancozeb) and solvents used for extraction
as standard and controls respectively. Qualitative phytochemical analysis of crude extracts was also carried out for
the presence of biomolecules using standard procedures. Results indicated that the C.zeylanica fruit extracts
exhibited antifugal activity against all tested fungi at least in one solvent. Three solvent extracts of C.zeylanica fruit
showed antifungal activity against all fungi. But the hexane fruit extract failed to inhibit the growth of Penicillium
spp. only. Effect of ethylacetate fruit extract against, Aspergillus spp.(25,16 mm), Penicillium spp.(20,16 mm) was
significant than compared to the effect of hexane , ethylacetate extracts as well as mancozeb after 48 and 72 hours
of incubation period. Growth of Trichoderma spp.(16,13 mm) and Alternaria spp.(16,14 mm) was significantly
inhibited by methanol fruit extract than compared to other fruit extracts. This effect was also significant when
compared to the standard mancozeb after 48 and 72 hours of incubation periods. But the Fusarium spp.(16,15 mm)
was significantly inhibited by the hexane fruit extract, though the standard exhibited the highest inhibition against
Fusarium spp. Phytochemical analysis revealed the presence of different types of phytochemicals in sequentially
extracted hexane, ethylacetate and methanol extracts. Tannins, saponins, phlobatanins and steroids were present in
all three solvents extracts. But flavanoids were present only in hexane extract. Trepenoids, alkaloids and cardiac
glycosides were absent in all three extracts. This study put a flat form for further devel opmental studies on isolation
and characterization of bio active compounds which exhibit antifungal activity.
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INTROUDUCTION

Phyotpathogenic fungi cause severe losses in pdanaterop production. Therefore it is necessadeteelop control
measures that are cheap, ecologically friendly emdronmentally safe. Herbal medicine refers togsa plant’s
seeds, berries, roots, leaves, bark or flowersnfedicinal purposes. Medicinal plants can be usebi@sgical
control agents against micro organisms due to thegmce of phytochemical compounds {djpparia zeylanica is
native to Sri Lanka and it was reported to possegmxidant, antipyretic, anti-inflammatory, antsrdbial and
immunostimulant activity [2]. Biomolecules with #anhgal activity have been found in plants [3]. Thiant C.
zeylanica was found to have variety of chemical constitueRieliminary phyto-chemical screening of the leaf
extracts showed the presence of alkaloids, flawdm@aponins, terpenoids, tannins, proteins arigbbgdrates. The
roots ofC.zeylanica contain alkaloid, phytosterol,acids and mucilayemew fatty acid E-Octadec-7-en-5-yonic acid
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has been isolated from the roots of chloroform amttiof C. zeylanica. Carotene has also been isolated from the
petroleum ether extract of leaves. P-Amyrin, N-a€dntane, Fixed oil and Thioglucoside glucocapparare
identified from seeds and leaves. [4]. So the priesiidy was carried out to evaluate iheitro antifungal activity

of sequentially extracted different solvent extsaof fruits of Capparis zeylanica against plant pathogenic fungi
such asAspergillus spp.,Alternaria spp., Trichoderma spp.,Penicillium spp. andrusarium spp. and qualitatively
elucidate the phytochemicals in the test extracts.

MATERIALSAND METHODS

Collection of plant materials
Fruits of C.zeylanica were collected from the Chulipuram region of thdfn# peninsula and identified
taxonomically based on herbarium records in theabtegent of botany, University of Jaffna, Sri Lanka.

Preparation of plant extract

The fresh fruits were air dried and ground inte@fpowder using an electric blender. 100 g of powekes soaked in
200 ml of hexane with intermittent shaking for 3/slaThe supernatant was filtered in volumetricklaader sterile
condition. This procedure was repeated twice taenthe complete separation of all constituentg Jdlvent was
evaporated under reduced pressure by using rotet@porator. The remaining samples were allowedirtalry.
Finally the sample of hexane crude was weighed.sEggiential extraction was followed by using etiggtate and
methanol as solvents.

Test Fungi

Plant fungal pathogen#spergillus spp.,Alternaria spp., Trichoderma spp.,Penicillium spp. andFusarium spp.

were obtained from the culture collections of thepBrtment of Botany, University of Jaffna, Sri LanK hese
fungal cultures were sub cultured on potato degtmgar medium and were stored in the refrigeradoslants at
10°C for the future use.

Antifungal assay

Preparation of fungal spore suspension

0.85 g NaCl was weighed and it was dissolved in m00f distilled water in a volumetric flask. Th&0 ml of the

saline water was transferred into Mac Cartney ésttind those bottles were sterilized by an auteclavoopful of

spores was taken by a sterile loop and suspended sterile saline water under aseptic conditionorSp
concentration was determined by the Haemocytomé&t@n the suspension was stirred well and seréillited to

10° number of spores/ml.

Preparation of standard and control solution
The synthetic antifungal agent Mancozeb (Dithand3)lwas prepared in 0.3 mg/150 pl concentratiostasdard.
The solvent used to prepare the crude was usestha®kt

Agar well diffusion method

0.1 ml of each fungal spore suspension was spra#druly on the surface of PDA plate by using deeglass
spreader. 8 mm diameter wells were made by usirgjedle cork borer. 100 pl of each test extractsewe
administered into each well separately. Mancozeth eyl acetate were also used as standard andoktont
respectively. Plates were incubated at room tenperdor 3-5 days and the zone of inhibition arotimel well was
measured at various time intervals (24, 48, 72 @hdhours). Each experiment was repeated thricett@ndnean
value was taken [5,6].

Qualitative Phytochemical analysis
Phytochemical analysis of crude extracts were edrout by using standard procedures to identifyfttlewing
components[7,8,9,10]

Test for Tannins
About 0.01 g of the crude extract was boiled inn20of water in a boiling tube. Few drops of 0.1%F&fC} were
added. Formation of brownish green or a blue btat&uration indicated the presence of tannins.

Test for Saponins
About 0.01g of the crude extract was boiled in 2®frdistilled water in a water bath. Then it wased with 5 ml
of distilled water and it was shacked well. Staidesistent forth indicated the presence of saonin
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Test for Phlobatanins
About 0.01 g of the crude extract was boiled with dqueous hydrocholoric acid. A deposition of apegtipitate
indicated the presence of phlobatanins.

Test for Flavanoids
About 0.01 g of the crude extract was dissolved ml of ethanol solvent. Con. HCI and Mg turningsrevadded.
Formation of yellow colour indicated the present@iavanoids.

Test for Steroids
About 0.01g of the crude extract was dissolved iml2of ethanol solvent. 2 ml of acetic anhydrided &ml of
con.HSO, were added. A colour change from violet to blugmen indicated the presence of steroids.

Test for Cardiac glycosides

0.01g of the crude extract was dissolved in 2 ndtbhfinol and then 2 ml of glacial aceticacid canitej one drop of
FeCk solution was added. This was underplayed with dindlon HSO,. A brownish ring of the interface indicated
the presence of cardiac glycosides.

Test for Alkaloides

About 0.01 g of the crude extract was dissolvecetimanol and it was divided into two  parts. Fewpdr of
Wagner's reagent along the wall of the test tubeevaslded to one part. Brownish red precipitatecizgid the
presence of alkaloids.

Few drops of Mayer’s reagent were added to therqthg. A creamy white precipitate in indicated presence of
alkaloids.

Test for Terpenoids
5ml of the crude extract was treated with 2ml of@4Hand 3ml of con. EBO, was added carefully to from a layer.
A reddish brown coloration of interface indicatbé presence of terpenoids.

RESULTSAND DISSCUSION

Extraction of Fruit
Powered material was sequentially extracted witkahe, ethylacetate and methanol. Bioactive compaurgre
extracted from the material according to their pofa

Table 1: Antifungal activity of Capparis zeylanica fruit extracts.

Mean diameter of clear zone (mm).
Fungus Incubation Time (Hours) Fruit extracts ofCapparis zeylanica Mancozeb (Standard
Hexane Ethylacetate Methanol
24 - - -
. 48 12 25 15
Aspergillus spp. 72 11 16 R 12
96 - 11 10
24 - - -
T 48 - 20 12
Penicillium spp. 72 - 16 10 14
96 - 13 10
24 - - -
. 48 13 - 16
Trichoderma spp. 75 1 1 13 11
96 09 - 11
24 - - -
. 48 16 - 13
Fusarium spp. 75 15 12 12 22
96 14 13 11
24 - - -
. 48 13 10 16
Alternaria spp. 72 11 5 12 13
96 9 - 14

No clear zone was observed in controls

Results indicated that tl&zeylanica fruit extracts exhibited antifugal activity agsirall tested fungi atleast in one
solvent. Mean diameter of the clear zone decreastd increasing incubation period. The standard coaeb
showed antifungal activity against all fungi whasecontrol solvents did not exhibit antifungal ityi against fungi
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tested. Three solvent extracts@#feylanica fruit showed antifungal activity against all fungut the hexane fruit
extract failed to inhibit the growth &fenicillium spp. only. None of the above extracts showed ahipitory effect
on the growth of fungi after 24 Hrs of incubation.

Effect of ethylacetate fruit extract again&gpergillus spp.,Penicillium spp. was significant than compared to the
effect of hexane , ethylacetate extracts as wethascozeb after 48 and 72 hours of incubation de@Growth of
Trichoderma spp. andAlternaria spp. was significantly inhibited by methanol fraittract than compared to other
fruit extracts. This effect was also significantemhcompared to the standard mancozeb after 48 2nwurs of
incubation periods. But th&usarium spp. was significantly inhibited by the hexaneitfrextract, though the
standard exhibited the highest inhibition agafsarium spp.

Previous study on the antimicrobial activity@feylanica leaf stated that petroleum ether, chloroform, mohand
water extracts exhibiteish vitro antibacterial activity again&acillus subtilis, E.coli andPseudomonas fluorescens.
But none of the extracts showed antifungal actiyit§].Study on antimicrobial assay showed that iflorm,
ethanol and water extracts ©fzeylanica root exhibitedn vitro antibacterial activity against gram positive andrgr
negative bacteria, where as petroleum ether exhibdgintibacterial activity against selected badtesjeecies as
Saureus, B.subtilis, K.pneumoniae and P.vulgaris[12]. But in this study hexane , ethylatetand methanol fruit
extracts showed antifungal activity against plamigal pathogensispergillus spp.,Alternaria spp., Trichoderma
spp.,Penicillium spp. and-usarium spp.

Table2 Qualitative phytochemical analysis

Test Fruit extracts of C.zeylanica
Hexane Ethylacetate Metblan
Tannins + + +
Saponins + + +
Phlobatanins + + +
Steroids + + +
Flavanoids + - -
Terpenoids - - -

Alkaloids - - -
Cardiac glycosides -

Note: + present; - absent

This Phytochemical analysis revealed the presefhadfferent types of phytochemicals in sequentialytracted
hexane, ethylacetate and methanol extracts. Tgnsamonins, phlobatanins and steroids were preseait three
solvents extracts. But flavanoids were present anllyexane extract. Trepenoids, alkaloids and eardlycosides
were absent in all three extracts. Previous studptytochemical screening @fzeylanica leaf extract showed the
presence of alkaloids, flavanoids, saponins, teigsn tannins, protein and carbohydrate[12,13]aVies and seeds
showed the presence of thioglycoside, glycocapparinicortaneo-amyrin and fixed oil, where as root bark had
alkaloids, phytosterol, water soluable acids[4,14#lavanoids ofC.zeylanica have been known to possess anti-
neoplastic, anti-ulcer activities and anti-allergiivity was found in fruits and roots of this plavas also reported
[12]. In a particular plant different plant partachdifferent compounds. The variation in the resiltthese
compounds was also determined by the mode of soéseraction [3].

CONCLUSION

The study revealed th&.zeylanica fruit extracts exhibited antifugal activity agsirall tested plant pathogenic
fungi at least in one solvent. Different solventragts exhibited different degree of antifungaiatt among tested
fungi. Effect of ethylacetate fruit extract agajmsipergillus spp.,Penicillium spp. was significant than compared to
hexane and ethylacetate extracts. Growtirodhoderma spp. andAlttrenaria spp. was significantly inhibited by
methanol fruit extract anBusarium spp. was significantly inhibited by the hexanetfextract.

Phytochemical analysis showed the presence ofreiffaypes of phytochemicals in sequentially exeddexane,
ethylacetate and methanol fruit extract$Cafeylanica . This study put a flat form for further developrtarstudies
on bio active compounds which exhibit antifungahaty.
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