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ABSTRACT

Excoecaria agallocha is a mangrove plant used in traditional medicines for curing a wide variety of diseases.
Research on the effect of the extracts on different organisms has yielded varying results. It was understood from
literature studies that the extracts have wonderful healing effects and are used against many human disease
conditions. Also, it was found to be effective in controlling a variety of plant pathogenic microorganisms. In the
present study, an attempt was made to test the antifungal effects of Excoecaria agallocha L. by the inhibition of
spore formation in Fusarium oxysporum, Helminthosporium oryzae, Alternaria tennuis and budding in Yeast
(Saccharomyces cerevisiae). It was proved that the extract was capable of bringing about the desired antifungal
effect in a concentration dependent manner.

Keywords. Antifungal, Fusarium oxysporum, Helminthosporium oryzae, Alternaria tennuis, Saccharomyces
cerevisiae.

INTRODUCTION

Most of the plant diseases are caused by inseatsetia, fungi and viruses. Among these, fungfditions have
posed particular threat to agriculturists worldwige they formed one of the principal causes of dogs [1].
Evidences show that fungal diseases are emergingexsious diseases [2] raising alarm as it exéehand crossed
all taxonomic and geographical barriers. Fungadétibns have adversely affected the protected dtsbénd even
contributed to serious biodiversity loss [3][4].

Various techniques like crop rotation, breedinggium resistant cultivars of crops and use of chdnigdélizers

were employed for controlling the fungal infecticersd thus reduce crop loss. But the chemicals dedigvith the
aim to promote agriculture led to the degradatiérevironment. The resistance of fungi to thesentbals

remained a major concern for agriculturists. Moerpthese chemicals persist in the soil and wabsing major
ecological threat [5]. A second green revolutiosdzhon environmentally safe practices and techydkothe need
of the hour. Safer, less expensive but effectiveraatives to chemical control of these microbesdesirable. An
integrated, multidisciplinary approach is neededud the problem. It may be noted that minimizthg risks is
often more important than maximizing profits. IrcBua challenging situation, antifungal agents figants could
be the best solution.

It is at this juncture that control of fungal disea through biological means gained wide acceptfjc@he bio-
fungicides substituted chemical fungicides andoaiag preferred over chemicals [7]. They are safodly utilized
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by farmers and agriculture extension workers asffactive remedy to these problems all over theldvdExtracts
from plants are sources of novel compounds thafcaned to be biologically active against many miorganisms
like fungi, bacteriagtc. [8][9]. Garlic and turmeric extracts have provenarls as effective anti-fungal pesticides in
day-to-day life of Indians. It is a known fact toany Indians that growing thulasD¢imum sanctum) in the
courtyard will keep away common pests (includingnowon bacterial and fungal infectious agents) tcestent.
Such experiences prompt researchers to searchdiie and more sources for effective fungicides.hie present
study, an attempt was made to test the antifurifiatte of Excoecaria agallocha L. by testing the efficacy of the
extract in controlling different test fungi likeusarium oxysporum, Helminthosporium oryzae, Alternaria tennuis
and Yeast$accharomyces cerevisiae)

Excoecaria agallocha is the temple tree of Chidambaram (the Sourth fdégtrict in Tamil Nadu, India) and stand
as an environmental heritage. The plant, belongrguphorbiaceae, is a small poisonous evergreenwith white
highly acrid latex that is injurious to human eyesl is therefore known as “the blinding tree” [@edicinally it is

a tree of great importance, but its potential &slexploited. Its latex can be applied to obstin#ters and used in
preparation of rheumatism, leprosy and paralysiEL(9. It is also a drastic purgative and abortiéamt. The
poisonous nature of the tree has contributed tari@ty of inhibitory effects on different organisnisis property is
particularly checked in the present study, whickolmes the ability of the extracts in inhibiting ethspore
germination inFusarium oxysporum, Hel minthosporium oryzae, Alternaria tennuis and budding in yeast.

MATERIALSAND METHODS

Collection of plant materialsand processing

Fresh stems, leaves and rootsExtoecaria agallocha were collected from Parangipettai, a coastal area n
Chidambaram- the South Arcot District of Tamil Nade plant parts were washed under running wategrmove
soil particles and air dried to process further.

Preparation of extract
For the extraction procedure, an 80 per cent swiutif the extract (ethanol-methanol mixture) wasppred in the
ratio 5.6:1 [11] in sufficient quantities as reeudrfor the experiment.

Extraction of the plant tissues

The method described by Mahadevan and Sridhar ellasved for the extraction of plant tissues [12]gB8antity of
5g of freshly cut and chopped plant part was séplgréoiled with 25ml of the extract over a watethb for 10
minutes. The extract was decanted and stored. &digue was ground to homogeneity in a mortar astewith a
pinch of acid washed sand and 10 ml of extract. §ihey was strained through the layers of chedsth @and the
extracts were pooled. The volume was made up tamb@ith the extract and stored in amber colored inaa
refrigerator till further use.

Determination of dry weight
5g of the fresh plant tissue was accurately weigiretiwas taken in a petri dish. The petri dishesewplaced in hot
air oven at 105°C. After drying for 3 hours, thesties were reweighed and the loss of moisture aleslated.

Estimation of total phenolics

The total phenolics in the plant extracts were mitged following [13]. In brief, 1ml of the plank&act was taken
in a clean test tube and 1ml of 1N Folin Ciocattezagent and 2ml of 20 per cent sodium carbondtgico were
added. The solution was boiled over a water bathofee minute keeping appropriate control. After loap the
volume was made up to 25 ml with double distilledtev. The intensity of color developed was reash@laith
appropriate control at 725nm using a spectrophotemeBy referring to the standard curve prepareth wi
pyrocatechol, the quantity of total phenolics ia Hample was estimated.

Deter mination of Ortho- dihydroxy phenolics

The method described by [12] was followed for tletedmination ofOrtho- dihydroxy phenolics. One ml of the
extract was transferred to a test tube and ond mirmow’s reagent was added to it and mixed wellevolume in
each test tube was made up to 25ml with doubldldistvater and the intensity of color developedswead using a
spectrophotometer at 520nm. The values were comipaith a standard and the quantity ©ftho- dihydroxy
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phenolics present in the sample were determined fhe standard curve obtained from the standanghgpeepared
with pyrocatechol.

Processing the extracts

To exactly 50 ml of the different plant extractte(s, leaves and roots), 2ml of 1N HCI was addedtaecentire
amount was transferred to a separating funnel. B6fmre-chilled diethyl ether was added to thituson in the
separating funnel and was shaken well [14]. Thehegueous layer was drained off into a separatdryeand the
light organic phase was collected in a conicalkildhe organic phase was re-extracted from theaguphase for
a second time with 25ml of pre-chilled diethyl ethEne extracts were pooled and dried in vacuune. fEsidue was
dissolved in 5ml ofn-propanol. Thus the extracts of stem, leaves ants were prepared and stored in 4°C till
further use.

Bioassay of the extracts
The assessment of the effect of the various esti@tthe test organisms was done according to [15].

Fungal culture

Pure cultures of the test fungi nameRysarium oxysporum, Helminthosporium oryzae, Alternaria tennuis and a
spore suspension of Yeas$a¢charomyces cerevisiae) were collected from the Department of Agricultura
Microbiology, TNAU, Coimbatore and maintained on #edium in the Department of Botany, Avinashilinga
University, Coimbatore, India.

Preparation of spore suspension
A spore suspension of the test fungi was prepayeatiling 10-15 loop-full of spores of the test fulngm the pure
culture to 10 ml of double distilled water [16] améintained at room temperature.

Construction of petri dish moist chamber

A petri dish moist chamber was constructed to fielpercentage of spore germination [17]. A glasksbend in the
bent in the form of 'V’ was placed in a petri dishd sterilized in an autoclave. A clean cavityeshicas placed over
the sterile “V’ bridge and sterile water (10-15mias poured into the petri dish chamber to keegltz@nber moist.

Testing the effect of the extracts on spor e ger mination/budding of the test organisms

A quantity of 100l of the cell suspensionFafsarium oxysporum / Helminthosporium oryzae / Alternaria tennuis /
Saccharomyces cerevisiae was added through the micropipette to each ca¥itigeoslide. Test solutions (the solvent
extracted and partially purified leaf / stem / ramttracts) were added through a micropipette obher cell
suspension in each cavity of the micro-slide amdifiated for 6-24 hours. Various dilutions of thér&ots like 1:5,
1:10, 1:25, 1:50 and 1:100 were added in the saayeatong with control.

After sufficient incubation, the percentage of spgermination was calculated by observing at rantt@mumber
of spores germinated in five microscopic fieldsXLih each sample. The percentage of inhibitionhef spore was
calculated using the formula

| = [C-T/C] * 100 where I= per cent inhibition, C spore germination in control and T = spore gertmmain
treatment [18].

RESULTS
Per centage of moisture content in the plant tissues
The moisture content of the various part&xdoecaria agallocha was determined and the results are represented in

Table I.

Tablel. Percentage of moisture content in the plant tissues

Fresh weight| Dry weight

Sample (in g) (in ) Percentage of moisturg
Leaf 5 0.98 80.4
Stem 5 2.22 55.6
Root 5 3.10 38.0
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Estimation of total phenolics and Ortho- dihydroxy phenolics

Though the variation was not very prominent, thet rextract showed more phenolics content than steteaf
extracts. The presence Oftho- dihydroxy phenolics was observed to be more endhise of leaf extract compared
to root and stem extracts (Table II).

Tablell: Estimation of total phenolicsand Ortho- dihydr oxy phenolics

Plant extract Amozg;z;lp;henol Amount ofOrtho- dihydroxy phenolics (mg/ml
Leaf 0.34 0.68
Stem 0.42 0.38
Root 0.4¢ 0.1¢

Effect of plant extracts on spore ger mination/budding of varioustest fungi

The spore germination/budding in various test fudgiminthosporium oryzae, Fusarium oxysporum, Alternaria
tennuis and yeast $accharomyces cerevisiae) was tested in presence of the extracts fExcoecaria agallocha. It
was found that the extracts were capable of brmgibout a concentration dependent inhibition on shere
germination in all the tested organisms. A modethef nature of inhibition in the test fungi wheedted with 1:5
dilution of leaf extract is represented in Figurd@te figure clearly depicts the antifungal effe€the extracts from
Excoecaria agallocha.

Helminthasporium amv e Fusarium oxysporim
_ o | T -\ TR
= R N
= g <™ e AT
1| -\‘\.\_l LY .-.:'-r o R it . =
& 20 -“h e 0 R
A - e
Control Treatment Control Treatment
Alterneeria tenniis Sacchareniyces cerevisias
Control Treatment Control Treatment
Fig. |. A representative figureto show the effect of the leaf extract of Excoecaria agallocha on the germination/ budding of varioustest
organisms

Helminthosporium oryzae was most affected by the leaf extract with a maximinhibition of spore germination
(76.8%) at a dilution of 20%. A minimum inhibitiggercentage of 6 was observed at 1:100 dilutioroof extract
against the same fungus (Fig. lla). Whersarium oxysporumwas treated with the various extracts, it was oleskr
that the 20% dilution of stem extract brought ab®nitl per cent inhibition of spore germination (Hitp). Leaf
extract was not as efficient as other extractsnimhiting the germination ifFusarium oxysporum whereas in
Alternaria tennuis, it was the leaf extract that was efficient in biimgdown spore germination to 92.7 per cent. The
stem extract inhibited 61.7% and root extract iiteib72.5 % of spore germination Atternaria tennuis (Fig. llla).
Budding in yeast was also found to be inhibitedthg extracts. Among the three extracts, the onm froot
inhibited budding (81%) of yeast (Fig. Illb) at #ution of 20 per cent.

17
Pelagia Research Library



Mundekkad Deepa and C. K. Padmaja Asian J. Plant Sci. Res., 2013, 3(6):14-19

Helminthosporium aryiae spore germindation as Fusarium oxysporuiit spere germinafion as
influenced By the extracts of Excoecaria agaflocha influenced By the extracts of Excoecaria agallocha
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Fig. I1. Per cent inhibition of spore germination of a) Helminthosporium oryzae and b) Fusarium oxysporum by the extracts of
Excoecaria agallocha

Alternaria lenniis spore germinalion os Saccaramyces cerevisice hudding as
influenced by the extracts of Excoecaria agaflocha ) influenced by the extracts of Excoccaria agaliocha
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Fig. 111 Per cent inhibition of a) spor e germination of Alternaria tennuis and b) budding in Saccharomyces cerevisiae by the extr acts of
Excoecaria agallocha

DISCUSSION

Fungi pose a severe threat to the animal and [ifargqually and have lead to a number of infeddidiseases in the
natural population [4]. The fungus froRusarium spp. causes serious diseases such as damping off dfrgsed
root rot, wilting of several plants ani rots ofifsuand vegetables [7]. The various fungicides bathnicals had
inhibitory effect cn the fungal mycelial growth asgore germination [19]. The effect of plant extsaagainst fungi
was studied by many researchers [20][21]. The tomg effects ofVinca rosea and A. indica againstFusarium
oxysporum were studied [22] The efficacy of aqueous fractions of certain plamtracts againstusarium
oxysporum by spore germination method and found that theaetdrshowed inhibition of spore germination and
mycelial growth in varying degrees [23]. A studyndacted on the effect of the extracts @f zylanicum, M.
piperita, A. sativumandA. hirtifolium on the growth rate and spore germinatiorFobxysporum showed that the
extracts had considerable inhibitory effect [24heTtoxic effects of extracts &f. rosea andA. indica against the
chilli fruit rot pathogenAlternaria tenuis were already reported [25]. It was found that ¢lxeract was capable of
inhibiting the growth of the organism in a dose elggent manner. Oxyberberine, an alkaloid isolatedn f
Argemone mexicana Linn, inhibited 100% spore germinationBifpolaris sp. andCurvularia sp. [26].

It could well be assumed that the differential habiaof the test organisms towards different extsanf Excoecaria
agallocha could be due to the presence of chemical compoumtiie extract. The same observations were made by
[27] where they observed that the differential efffef the extracts oM. piperata on different fungi could be
attributed to the presence of menthone, neomenthahthol and carvone in the extracts. It was olesbtliat many

of these activities were also concentration depen@S]. The same could be said about the effethefextracts of
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Excoecaria agallocha on the test fungi too — it could be due to the @neg of phenolics and alkaloids present in the
sample.

CONCLUSION

In conclusion, it was understood from the presamdysthat the extracts frofexcoecaria agallocha had the ability
to control the spore formation of fungi and canveems a good source of fungicide. This plant coloéd
recommended for use against the plant pathogenigi.firurthermore, the observations of the presamtysadd

credence to the illustrious nature of this plarteTstudy brings forth the importance of harnessimare such
sources of compounds to be used as fungicides estitigles in the future and it is hoped that theilts presented
in this study could be used to that effect.
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