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ABSTRACT

Antifungal activity of sequentially extracted diffet cold organic solvents extracts of some commeudlicinal
plants found in Jaffna peninsula, such as CassiaalAzadirachta indica, Lantana camara and Mangifandica
against four phytopathogenic fungi, Fusarium sptedklaria sp, Aspergillus sp and Pythium sp by agasll
diffusion method were studied Synthetic fungicide Dithane M-45 (mancozeb) ang/ledcetate were used as
standard and control repectively. Overall, A.indisowed higher degree of antifungal activity coneplato other
tested plants. Hexane extracts of M.indica and ma@ did not exhibit activity at all. However hexaextracts of
C.alata and A.indica only revealed the antifungetity even though which had lower activity thae bther tested
extracts. In which the inhibitory effect of ethydtate of stem bark of C.alata on Pythium sp wasdnid32 mm)
than the other extracts after 48 hours. Both ettwtracts of root bark of M.indica and stem barkLofamara
revealed significantly highest inhibition on Altamma spp were 29 mm and 25 mm respectively aftehd@s
incubation. Besides this, approximately similaribition zone (29 mm) was produced by ethylacetsati@et of root
bark of A.indica and leaf of A.indica against Pythi sp at same concentration. Moreover, this stedealed that
the leaf extracts produced prominent inhibitoryeeffagainst fungi. Phytochemical analysis revedletipresence
of various bioactive compounds such as alkaloidsgiac glycosides, flavonoids, phlobatannins, sapsntannins,
terpenoids and steroids in tested extracts whichewgiffer quantitatively. However, further studiskould be
performed for the isolation and characterizatiortloé active compounds.
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INTRODUCTION

Phytopathogenic fungi causes severe losses inspdanat crop production, significant reduction indsgermination,
seedling emergence and tuber vyield. It is therefmgeessary to reach for control measures that heap;
ecologically found and environmentally safe to éfiate or reduce the incidence of these economimitapt
pathogens. A series of molecules with antifungéivg have been found in plants, which are of grieaportance
to human and plants. Plants are rich source ofchigasecondary metabolites such as tannins, teigenalkaloids
and flavonoids, reported to hawwitro antifungal properties. [1]

Among the reports on natural products, two fungitidompounds have been isolated from the uncrugheen
leaves ofAzadirachta indicaThe effect of neem leaf extracts éwpergillus parasiticuggrowth and aflatoxin
biosynthesis was investigated [2Eeveral species dspergilluscause decay or deterioration in grains and legumes
after harvest, during storage or trangispergillus flavusoften infects corn kernels and ground nuts inftakl.
Aflatoxins are produced by several speciedsggergillus[3].

214
Scholars Research Library



Jeyasakthy Set al Arch. Appl. Sci. Res,, 2013, 5 (6):214-221

Alternaria species affect the leaves, stem, flowers andsfrfitprimarily annual plantdAlternaria diseases appear
usually as leaves spot and blights. But they mag ehused damping off of seedlings, stem rots taibe fruit rots.
Several species ¢fusariumcause vascular wilts, rotting of seeds and segsllirotting of roots, stems and crowns,
rots of corns, bulbs and tubes. They affect difieddnds of vegetables, flower and field cropsTBe efficacy of
leaf extracts of neem against two tomato pathogimigi Alternaria solaniandFusarium oxysporurwere carried
out the casual agents of early blight and wilt di&s of tomato plants respectively. Evaluatiorhefdctivity of the
cold expeller neem oil and the fractions derivetigh solvent partitioning, againBrechsleri aryzagFusarium
oxysporumandAlternaria teniusshowed that the active antifungal fraction is atome of tetranortriterpenoids.

The sap or the extract of the pl&assia alatahas been reported to possess some medicinal Yafuexample, the
leaves have been reported to have a laxative effetfre also used against ringworm, scabies,suéset other skin
diseases [6].

Aqueous extracts dfantana camaraad antifungal activity and the alcoholic one whewn to possess insecticidal
properties [4]. Variou®ythiumspecies cause seed rot, seedling, damping-ofbimato, mustard, tobacco, ginger,
papaya and wheat and root rot of all types of glaAtso it causes soft rot of fleshy fruits in cactt with the soil

[3].

The present study was carried out to evaluatentiwitro antifungal activity of sequentially extracted difént cold
organic solvent extracts of stem bark, root bark laves ofCassia alata Azadirachta indica Mangifera indica
and Lantana camaraagainst plant pathogenic fungi such Aspergillusspp, Alternaria spp, Fusariumspp and
Pythiumspp and to elucidate the available phytochemicetké test extracts

MATERIALSAND METHODS

Collection of plant materials

Plant materials ofCassia alata leaf , stem bark), Azadirachta indicfeaf, stem bark, root bark) Mangifera
indica(eaf, stem bark, root bark) ahéntana camardleaf, stem bark) were collected from botanicaldgar of the
Department of Botany, University of Jaffna, Sri karand identified by taxonomist based on herbarnieoords in
the Department.

Preparation of plant extract

The plant material was air dried and ground inte fpower using an electric blender. 100 g of powass soaked
in 200 ml of hexane with intermittent shaking forddys. The supernatant was filtered in sterile &@rd This

procedure was repeated twice to ensure the compégiaration of all constituents. The solvent waapevated
under reduced pressure by using rotatory evapordit@ remaining samples were allowed to air drpalfy the

sample of hexane crude was weighed. The above guozevas repeated to the each dried plant mateyialsing

ethylacetate and methanol solvent for sequentiahetkon method respectively.

Test Fungi

The fungal pathogengspergillusspp,Alternaria spp, Pythiumspp and~usariumsppwere isolated from diseased
plant materials and identified based on their molpfical, reproductive features and pathogenicitydar
laboratory conditions. These fungal cultures wetgifigd on potato dextrose agar medium by subcingur
technique and were stored in the refrigerator astslat 10C for the assay and future use.

Antifungal assay

Preparation of fungal spore suspension

0.85 g NaCl was weighed and it was dissolved in h00f 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 Haemocytomeétern the suspension was stirred well and seréiliyted to

10° number of spores/ml.

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

Agar well diffusion method
0.1ml of each fungal spore suspension was spre#dromly on the surface of PDA plate by using aritgeglass
spreader. 8mm diameter wells were made by usinderdles cork borer. 100 pl of each test extracts ever
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administered into each well separately. Mancozetl athyacetate were also used as standard and lcontro
respectively. Plates were incubated at room tenwperdor 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 [6].

Phytochemical analysis of plant extracts
The phytochemical analysis of crude extracts weagied out to determine the presence of the folhmwi
biomolecules using standard procedures [7, 8,9, 10

Tedt for tannins
About 0.01g of the crude extract was boiled in 2@fwater in a boiling tube. Few drops of 0.1 %Fa&fCk were
added. Formation of brownish green or a blue btad&uration indicated the presence of tannins.

Test for saponins
About 0.01 g of the crude extract was boiled im#®f distilled water in a water bath. Then it wased with 5 ml
of distilled water and it was shaken well. Staldespstent froth indicated the presence of saponins.

Test for phlobatanins
About 0.01 g of the crude extract was boiled wittblaqueous hydrochloric acid. A deposition of a peecipitate
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 presentfiavanoids.

Test for steroids
About 0.01 g of the crude extract was dissolved ml of ethanol solvent. 2 ml of aceticanhydridel &yml of con
H,SO,were added. A colour change from violet to blugi@enindicated the presence of steroid

Test for cardiac glycosides

0.01g of the crude extract was dissolved in 2 ml ohatil and then 2 ml of glacial acetic acid contagnime drop
of ferric chloride solution was added. This was enptayed with 1 ml of con. $$0,. Appearance of brown ring
indicated the presence of the cardiac glycosides.

Tedt for alkaloids
About 0.01 g of crude extract was dissolved in ethand it was divided into two parts.

Few drops of Mayer's reagent were added to one partreamy white precipitate indicated the presente
alkaloids. Few drops of Wagner’'s reagent were addesther part. A red-brown colour precipitate tated the
presence of alkaloids.

RESULTSAND DISCUSSION

3.1 Extraction of plant materials

Powdered plant materials were sequentially extcaetith cold hexane, ethylacetate and methanol. SHupiential
extraction method ensured the extraction of aativmpounds from plant material according to theilapty and
also reduced the antagonistic effect of compoundisé extract.

3.2 Antifungal activity of plant extracts
The results indicated that all tested plaftassia alataAzadirachta indica, Mangifera indica and Lantanantara
showed antifungal activity against all tested fuaiglieast in one solvent.

Interestingly, all solvent extracts @f. alata exhibited antifungal activity again®ythiumspp andFusariumspp
from 48 hrs to 96 hrs of incubation, while thereswa inhibition onAlternaria spp at any incubation period.
Unfortunately, hexane, ethylacetate and methantrhets of leaf and stem bark @f. alata did not show any
inhibitory effect against all fungi after 24 hrsintEubation.

Crude methanol extracts from leavesQissia alata Cassia fistulaand Cassia torawere investigated for their
antifungal activities onMicrosporum gypseumTricophyton rubrumand Penicilium marneffei Among three
speciesCassia alatavas the most effective leaf extract agaihstbrumandM.gypseunf5].
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In our study, among the leaf extracts, methanotaektrevealed significantly higher inhibitory effe80 mm)
againstPythium spafter 48 hrs which was followed by ethylacetateramtt of C.alata leaf (19 mm) at the same
incubation period. Moreover, ethylacetate extrabimwved the equal antifungal activity (18 mm) agafspergillus
spp andAlternaria spp after 48 hrs. Where&ythiumspp andAlternaria spp had no significant different between
their activity after 72 hrs. On the other hand, bl extracts revealed the same activityAdternaria spand
Fusarium sp

Previous study also proved that the methanol,nethand petroleum ether extracts of leave£dlata exhibited

antifungal activity againsfspergillusspp at 70 mg/ml concentration which were 4 mm, 3@md 3.2 mm
respectively [12]. But in our caseéAspergillus sprevealed higher activity (9 mm) rather than presimne. This
difference may be due to different concentratioml anode of sequential extraction, since some argéln
compounds may partially dissolve in intermediateesat, which was used for methanol.

Table 3.1: Antifungal activity of Cassia alata

. Aspergillus | Pythium | Alternaria | Fusarium
Parts of Plant Solvents TimeHours o 9 9 o
24 - - - -
Hexane 48 14 11 - 10
72 10 9 - 10
96 - 9 - 9
24 - - - -
48 18 19 18 13
Leaf Ethylacetate 72 14 11 11 )
96 - 10 - 9
24 - - - -
48 9 30 16 13
Methanol 75 - 13 12 2
96 - 9 9 9
24 - - - -
Hexane 48 10 12 16 22
72 9 9 12 20
96 8 9 9 16
24 - - - -
48 19 32 30 10
Stem bark Ethylacetate 72 17 57 o5 5
96 10 20 20 9
24 - - - -
48 - 24 25 18
Methanol 75 - 18 19 15
96 - 15 17 10

In the case of stem bark, mostly ethylacetate éeulmost significant antifungal effect on all E$tfungi except
Fusariumspp (10 mm) after 48 hrs of incubation. Fortunatedth leaf and stem ethylacetate extracts showed
prominent activity orPythiumspp after 48 hrs of incubation

In all cases, the antifungal activity exhibited ddiyextracts decreased with increasing incubatieriop. Moreover,
there was significant differences among the agtioit each extracts may be due to the differentaekion using
different solvents. (Table 3.1)

The result indicated that all solvent extract®\ohdicashowed antifungal activity against all tested fungm 48 to
96 hrs of incubation, while there was no inhibitzme observed against any of the tested fundi4ilhrs.

Ethylacetate extract of leaf and root bark revealgdificantly higher inhibitory (29 mm) againBythiumspp after
48 hrs. But, ethylacetate extract of stem barR.@idicashowed higher inhibition zone (26 mm) agaifkernaria
spp than other extracts of plant parts. Whereashifeest inhibition zone (28 mm) agairstsariumspp was
observed in root bark of ethylacetate extract atr48

In addition to that, methanol extract of leaf ameins bark of A.indica exhibited equal antifungal activity (9 mm)
againstAspergillus spmndAlternaria sppandAspergillussppand Pythiumspp respectively after 96 hrs. Likewise
hexane extract of root bark revealed the sameigcfl® mm) againslternaria sppandFusariumspp.

Nevertheless, there was no activity exhibited byane extract of stem bark and root bark Aspergillusspp.
Hence, the same extract of root bark did not shoyveativity onAlternaria spp. And also methanol extract of root
bark had no activity oRythium spgas well. (Table 3.2)

217
Scholars Research Library



Jeyasakthy Set al Arch. Appl. Sci. Res,, 2013, 5 (6):214-221

The previous study (Usha et al,2009) indicated tlem showed antifungal activity agaifstsariumspp [13].
From the investigation of Sunita Bansod and Mahariai (2008) A.indica inhibited Aspergillus nigerat 0.5 %
(v/v) using agar well diffusion method. Inhibiticmone for antifungal activity of\.indicawas 16 mm at 100 ug
concentration of neem oil [14].

Table 3.2: Antifungal activity of Azadiracta indica

Parts of Plant Solvents Time Hours Aspergillus | Pythium | Alternaria | Fusarium
£y EY £y £y
24 - - - -
Hexane 48 10 14 18 13
72 9 13 14 10
96 8 10 11 9
24 - - - -
Loaf 48 11 29 20 14
Ethylacetate 72 10 19 14 12
96 9 15 10 11
24 - - - -
48 12 25 11 16
Methanol 72 11 18 10 14
96 9 15 9 10
24 ; - - -
Hexane 48 9 20 25 13
72 9 16 18 11
96 - 10 12 9
24 - - - -
48 13 17 26 17
Stem bark Ethylacetate 75 11 12 51 16
96 9 10 17 14
24 - - - -
48 12 18 16 22
Methanol 72 11 13 12 20
96 9 9 10 17
24 ; - - -
Hexane 48 10 14 19 19
72 ; 12 10 15
96 : 9 - 11
24 - - - -
Root 48 12 29 17 28
bark Ethylacetate 72 10 19 14 23
96 9 9 12 10
24 - - - -
48 11 14 18 14
Methanol 72 10 11 14 12
96 9 - 11 9

Another study was carried out by Singh et al(19®8hqueous leaves extracts of fifteen locally add plantin
vitro againstAlternaria lini, which caused leaf and bud blight in linseed, Muan inhibition (67.7 %) was
recorded withAzadirachta indicd4].

Root bark and leaf extracts of thkindica exhibited significant antifungal activity on modtthetested fungi rather
than the stem bark extract. Ethylacetate and methaxtracts showed higher antifungal activity (29njnon
Alternaria spp after 48 hrs. As well as the highest inhibitmomes were observed after 48 hrs incubation for
ethylacetate leaf extract, methanol root bark extaad ethylacetate root bark extractvbindica were 22 mm, 17
mm and 12 mm respectively. Hexane extracts hadffeesteon the growth ofAspergillusspp Pythiumspp and
Alternaria spp.(Table 3.3)

Ethylacetate extract of leaf dfcamarahad significant effect on the growth of all fungkthylacetate extract of
stem bark of..camaraexhibited highest inhibition zone (25 mm) afterh8 onAlternariaspp Conversely hexane
extracts of all plant parts had no inhibitory effen all fungi tested. Methanol extracts of stemmkband leaf of
L.camaraonly inhibited the growth ofAlternariaspp andPythiumspp respectively.(Table 3.4)

3.3 Results of phytochemical analysis
In this study, the qualitative test for the presemé phytochemicals revealed the presence of vartgpes of
phytochemicals in sequentially extracted hexarigjlatetate and methanol extracts.
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Extracts ofC.alata had saponins, tannins, flavonoids, terpenoids akaloids in above sequential extracts. Only
flavonoids were present in the stem bark hexamaexofC.alata Ethylacetate leaf extract Gfalatarevealed the
presence of both flavonoids and alkaloids. Ethytiteestem bark extract &.alatahad flavonoids only. On the
other hand both tannins and flavonoids were founthé methanol extract &.alatastem bark. In addition to the
above phytochemicals methanol extract of leaf @flataexhibited the presence of saponins and terpenoids.

The extracts oA.indicashowed positive results to saponins, flavonoielgdnoids, cardiac glycosides and alkaloids
in above sequential extracts.. Hexane extraet.ahdicaroot bark had both cardiac glycosides and alkalo&bth
alkaloids and flavonoids were in the ethyl acela&é extract ofA. indica But ethyl acetate extract of stem bark and
root bark had flavonoids only. Tannins, saponitesjdnoids and terpenoids were present in the mettetracts of
leaf of C. alataandA. indicaTannins, saponins and terpenoids were in the @staf both stem bark and root bark
of A. indica

Tannins, saponins, phlobatannins, steroids, flaisderpenoids and alkaloids were present in ifierdnt solvent
extracts ofM.indica. Even though, the chemical constituents of botmgbark and root bark of methanol extract
were similar inM. indica Cardiac glycosides were not present in any extraEtavonoids were in the hexane leaf
and root bark extracts M. indicawhich was similar to the stem bark hexane ex&€. alata

Hexane leaf extract df. camarahad both terpenoids and cardiac glycosides. Buaree stem bark extract af
camarahad cardiac glycosides and flavonoids.

PlantsC .alata M. indica A. indica and L. camarahad different profile in chemical constituents.eBvin a
particular plant, different plant parts had differeompounds and for a particular plant part ofedént plants had
different compounds as well. The variation in teeult of these compounds was also determined byntde of
solvent extraction.

Table 3.3: Antifungal activity of Mangiferaindica

. Aspergillus | Pythium | Alternaria | Fusarium
Parts of Plant Solvents TimeHours o 9 9 o
24 - - - -
48 - - - 9
72 - - - -
96 - - - -
24 - - - -
48 9 22 25 9
72 - 20 21 -
96 - 11 11 -
24 - - - -
48 - 18 18 12
72 - 16 13 11
96 - - - -
24 - - - -
48 - - - -
72 - - - -
96 - - - -
24 - - - -
48 - 11 - -
72 - - - -
96 - - - -
24 - - - -
48 - 11 - -
72 - - - -
96 - - - -
24 - - - -
48 - - - -
72 - - - 12
96 - - - -
24 - - - -
Root 48 12 14 29 14
bark Ethylacetate 72 10 11 26 13
96 - - 17 -
24 - - - -
48 - 11 29 17
72 - - 24 -
96 - - 15

Hexane

Leaf Ethylacetate

Methanol

Hexane

Stem bark Ethylacetate

Methanol

Hexane

Methanol
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Table 3.4: Antifungal activity of Lantana camara

Parts of Plant Solvents TimeHours | Aspergillus | Pythium | Alternaria | Fusarium
p p p P

24 - - - -

48 - - - -

72 - - - -

96 - - - -

24 - - - -
48 10 22 18 12
72 - 18 16 9
96 - 9 10 -
24 - - - -
48 - 12 - -
72 - 10 - -
96 - - - -
24 - - - -
48 - - - -
72 - - - -
96 - - - -
24 - - - -
48 11 - 25 -
72 9 - 22
96 - - 13 -
24 - - - -
48 - - 16 11
72 - - 12 -
96 - - - -

Hexane

Leaf Ethylacetate

Methanol

Hexane

Stem bark Ethylacetate

Methanol

The mean diameter of inhibition zone values werasused in mm, the negative sign indicate there neaslear
zone was observed.

CONCLUSION

Different plants exhibited different degree of &umigal activity among tested fungi. Hence, diffdrefant parts
extracts of a particular plant had different amtgal effectsA.indicashowed higher degree of antifungal activity
than the other tested plants. Hexane plants paraasg ofM.indica and L.camaradid not exhibit activity at all.
However hexane extracts @f.alata and A.indica only revealed antifungal activity even though whitad lower
activity than the other tested extracts. Leaf ettrgproduced prominent inhibitory effect againsited fungi
compared to other parts of tested medicinal plamterefore, these medicinal plants could be usedurter
identification of bio active ingredients which aesponsible for the antifungal activity.
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