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Biocidal activity of seed extracts of fruits against soil borne bacterial
and fungal plant pathogens
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ABSTRACT

Bacterial and fungal plant diseases affect virtually all crops of econmpartanceand are difficult to control,
resulting devastating financial losses to farmers. The antimicrobial activity of eight fruit seed extract were tested
against four plant pathogemi., Ralstonia solanacearunXanthomonas campestriBhytophthora capsici
andPythium aphanidermatubyy agar well diffusion method. Methanolic extracEofgenia jambolanahowed

the maximum inhibitory effect againstcampestrisvith the inhibitory zone of 34 mm, whereas the aqueous
extract recorded an inhibition zone of 22 mm.
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INTRODUCTION MATERIALS AND METHODS

Plant diseases are controlled by different fungicides an
bactericides, which have vast utilization in the field of )
agriculture. It has been a subject of public concern due tol € seeds of the fruits used for the study weneona

the harmful effects on the ecosystem and their carcinogeni€duamosdcustard apple )Achras zapotgchiku or chickle
quality. Hence bioactive compounds from plant extracts candUm), Carica papaygpapaya) Citrullus colocynthigwater

be an alternative against pathogéBelabidet al.,2010). ~ Melon), Eugenia jambolangJamun),Punica granatum

As a result some natural products have been approved é{gomegranate)l',amanndusmdma(tamqnnd) andltis vinifera _
new antibacterial drugs, but there is still an urgent need td9rapes). Seeds of the selected fruits were ground to a fine
identify novel substances that are active towards pathogen@oWder sieved and dried in hot air oven af @0 Dry seeds
with high resistance (Recio, 1989; Craggl, 1997) Plant (109) were pqwdered, added to_ 100 mL of me_thanol or distilled
extracts are regarded as constituents in pest managemeYfgter in conical flask for getting methanolic and aqueous
programmeg¢Belabidet al.,2010). Compared to the synthetic extracts respectivelyhe prepargnon was kept in rotary .shaker
drugs, antimicrobials of plant origin are not associated withfor 72 hrs at 2%C. The respective extracts were obtained by
many side effects and have enormous potential against ma,ﬂ)tranon and supsequently evaporated using Soxhlet apparatus
infectious diseases (Machagical.,2003; Motsegt al.,2003; ~ and preserved in screw capped botthésnpeluet al.,2008).
Hanil et al.2003; Barbouret al.2004). The bioactive

compound of leaf and root extracts@érica papayawas o o _ _
extracted using water and organic solvents and wergl hein vitro biocidal activity of seed extracts were investigated

investigated for antibacterial activity against some human29ainst the plant pathogens by “Aféell Diffusion Method'.
(Anibijuwon and Udeze, 2009). (MNGA) plates Wells were bored using sterile cork borer in

these plates and 100 pL of respective extracts were loaded and
fncubated at 3T for 24 hrs for bacteria. Fungal plates were
incubated at 2C for 48-72 hrs. The biocidal spectrum was

queparation of seed extracts

Antimicrobial bioassay

biocidal activity of seed extracts from eight different fruits
against more common bacterial and fungal plant pathogenaetermined by measuring the zone of inhibitiékinpeluet
viz., Ralstoniasp., Xanthomonasp., Phytophthorap. and

Pythiumsp. This was to identify ecofriendly antagonists al., 2008).

from seeds that can serve as deterrants towards pathogenié® data was analyzed using the completely randomdamized
organisms. design with the help of the computer (Microvex syswix/

VMS, version 5.4, Digital equipment Corporation, University
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of Agricultural Science, GKVK, Bangalore. Indidhe means  (Recio, 1989). The acetone and methanolic extract of
were compared by DuncarMultiple Rang&est (DMRT) at Manilkara zapotaAnnona squamosandTamarindus indica

5% level. seeds were screened against bgrim positive and gram
negative oganismsAmong the three, methanol extract of
RESULTSAND DISCUSSION T.indicaand acetone extract bf. zapotaseeds were found

Ethanol extract ofSyzygium cuminieaves and aqueous to be bactericidal. Similar results were observed with seed
extracts of seeds were observed for the presence of mamsxtract ofT. indicain the present investigation.

metabolites namely phenols, falvonoids, tannins, Aqueous seed extract @ papayawas found to suppress
carbohydrates. Both the samples showed the most promising, s growth of fungal mycelia &hizopussp.,Mucor sp. and
antimicrobial properties againStostridium acetobutylicum, Aspergillussp. This report strengthens the present
Staphylococcus epidermidend Enterococcus faecium  gpservation regarding the effectivenessCofpapayaseed
indicating the potential for discovery of antibacterial principles gytract againsP. aphanidermaturandP. capsici.Effect of
(Shylaja Prabhakarat al, 2011). Bactericidal results revealed oytracts fromc. papaya(seed and papain) on mycelial
that methanol and aqueous extractsofambolanawere  requction of fungal pathogen causing pawpaw fruit rot has
highly effective (P<0.05) again®. solanacearunand X.  peen investigated earlieDifferent fungi isolated were

campestrigTable 1) Though agueous extracts of plant extracts Rhizopus spp, Aspergillus sppdMucor spp(Nwinyi et al,
did not showed microbicidal activity againsl. 2010).

aphanidermatumboth C. papayaand V. vinifensequally

effective againsP. capsiciandP. aphanidermaturtiTable 2). It was also observed that different components that are

However P. papayamethanol extract was significantly extractable from the seeds have different levels of inhibition

(P<0.05) efective againgd®. capsiciPractitioners usually make against the growth of bacterial and fungal pathogens. The

use of water as a solvent, but the results observed sugger s;ﬂts OcI the pregelnt |'nve§t||gat|on dscupport the ubs.ag% of these
that methanolic extracts of seeds used in this investigatio ruit seeds especialfy. jambolaneandC.papayaas biocides.

were much bettepowerful and possess antibacterial property he mqst. actl\{e e>'<tracts can be subjected to the' |solat|on.of
This could be because of better solubility of the activethe antimicrobials in order to to carry oyt evaluation on soil
constituents in organic solvents. The seed extrac. of borne plant pathogen.s. Such studies WI||.|ead to ecofriendly
jambolanacan be said to have a broad spectrum ofmeasures for protecting crop plants against pathogens.

antibacterial activity andC. papayashowed antifungal ~REFERENCES

activity. Similar observation with methanolic extracts were Akinpelu D.,Adegboye, M. FEAdeloye, OA. and OkohA. 1.
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Table 1. Biocidal efect of aqueous and methanolic extracts of fruit seeds agtisstanacearmandX. campestris In vitr.

Zone of Inhibition in Diameter (mm)
Extracts R. solanacearum X. campestris
Methanolic Aqueous Extract| Methanolic Extract Aqueous
Extract Extract
E. jambolana 26° 17 34° 22°
T.indica 0° 9° 0° 11°¢
A. zapota 10° 8" 12° 0°
A. squamosa 0°¢ 0¢ 13° 0°
C. papaya 0° 19° 0° 19°
P. granatum 11° 9° 13° 7¢
V. vinifera 0° 0°¢ 0°¢ 0°
C. colocynthis 0°¢ 0° 0° 0°

Means with same superscript are statistically on paubhgans Multiple Rangdest (DMRT) at 5% level.
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Table 2. Biocidal efect of aqueous and methanolic extracts of fruit seeds addagisiciandP.aphanidermatum in vitr.

Zone of Inhibition in Diameter (mm)
Extracts P. capsici P. aphanidermatum
Methanolic Aqueous Extract | Methanolic Extract Aqueous Extract
Extract
E. jambolana 0¢ 0° 0° -
T. indica 0¢ 0° 4" -
A. zapota 10* 7° 7% -
A. squamosa g abx 4° 0°¢ -
C. papaya 15° 10° 12° -
P. granatum 6" 0° 4" -
V. vinifera 3 bee 10° 12° -
C. colocynthis 2°¢ 0° 5" -

Means with same alphabets are statistically on p&uncans Multiple Rangdest (DMRT) at 5% level.
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