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ABSTRACT

The antibacterial properties of the leaf extracfsMorinda coreia Buch.-Ham., Datura innoxia MillQcimum
tenuiflorum L., Calotropis gigantea (L.) Dryand.itdx negundo L. and Pongamia pinnata (L.) Pierrel dne fruit
extract of Morindacoreiaand Datura innoxia against the bacteranthomonas oryzae pv. oryzae isolated from
Paddy fields. The pathogen Xanthomonas oryzaergza® commonly causing the bacterial leaf bligistedise in
rice. The antibacterial assay was determined by diflision method. Four different solvents suctasane, ethyl
acetate, ethanol and aqueous were used. Amongothresblvents ethyl acetate extracts of all the tiedaplant
leaves and fruits showed maximum significant intbilgi activity followed by ethanol extract, hexandract and
aqueous extract.
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INTRODUCTION

Annually more than 40% of the world’s rice croplast owing to biotic stresses like insects, peastghogens and
weeds (Hossain, 1996). Among several diseases adnysbacterial, fungal and viral pathogens thatadéate rice
yields all over the world, bacterial leaf blightl(B) (Xanthomonas oryzaav. oryzag, blast Magnaporthe grisep
sheath blight Rhizoctonia solafj sheath rot $arocladium oryzgeand tungro virus are the most important
(Velusamyet al, 2006).

Bacterial leaf blightcaused byXanthomonas oryzapv. oryzae (Xoo) is the most important and oldest known
bacterial disease of rice in Asia (Hasan Nagjval, 2014) and most serious bacterial diseases irymbthe rice
growing regions of the world (Xet al, 2010). The disease was first observed by thexdes of Japan in 1884
(Tagami and Mizukami, 1962). Crop losses of 10%-208%noderate conditions or severe losses of upOéh
highly conducive conditions have been recordedeivesal Asian and Southeast Asian countries (Mev@319
Globally, its incidence has been reported fromedédht parts of Asia, northern Australia, Africa aheé United
States. In India, BLB disease has been observetbst important rice growing states like Andhra s Bihar,
Haryana, Kerala, Orissa, Punjab and Uttar PradBsb.disease occurred in an epidemic form during8li@%the
Palakkad district of Kerala (Venkatesan and Gnamickam, 1999) and since then has been observedviere
proportions almost every year. BLB disease redyislds and yield stability. Some management tacscsh as
host plant resistance based on single genes, mapendurable in the field and might lead to frequearietal
breakdowns.

Medicinal plants represent a rich source of antiobi@l agents. Many of the plant materials usedraalitional
medicine are readily available in rural areas Htireely cheaper than modern medicine. Plants gdiyeproduce
many secondary metabolities which constitute anomgmt source of microbicides, pesticides and many
pharmaceutical drugs. Plant products still remh# principal source of pharmaceutical agents usedaditional
medicine (Kagalet al, 2004). The effects of plant extracts on bactleaize been studied by a very large number of
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researchers in different part of the world (Redtial, 2001; Ateb and Erdo Urul, 2003). Much work hag done
on ethno medicinal plants in India. Interest iraeyé number of traditional natural products haseiased (Muneer
et al, 2007).

MATERIALSAND METHODS

Isolation of BLB pathogen from rice plant

Xanthomonas oryzgev. oryzae (Xoqg)the causal agent of bacterial leaf blight wataisal from the diseased plants
of rice. Infected leaf pieces 28x7 mm of rice wekeised with sterile scalpel. The leaf surface siasilized with
1% Clorox (Sodium hypochlorite) for three minutesl ahen washed with sterile distilled water (SDW§af pieces
(6-7) of rice leaves after drying on sterile blogti paper were transferred to nutrient agar (NA) imedand
incubated at room temperature (25-27°C) for 72babéeret al, 2012). The emerging colonies were sub-cultured
onto NA plates and to get pure culture. Culturesevpreserved for longer duration (at 4°C) on NAisda

I dentification of bacterial pathogen fromrice
Pure culture was identified at Microbial Type CuottiCollection and Gene Bank (MTCC), Chandigarhjdnd

M edicinal Plants Collection and Sterilization

Morinda coreia, Datura innoxia, Ocimum tenuifloru@alotropis gigantea, Vitex negun@md Pongamia pinnata
was collected from Tiruchirappalli region, Tamil dNa Fresh plant leaf materials and fruits were wdshnder
running tap water followed by sterilized distill@dater, air-dried and then powdered with the helpstefilized

pestle and mortar. The powders were further subjeittr different extraction protocols as given belo

Preparation of plant extracts

Aqueous extraction

10 g of air-dried powders of respective plants weoded in 100 ml distilled water till one fourtH the extract
initially taken was left behind after evaporatiorhe solution was then filtered using muslin clofitrate was
centrifuged at 5000 rpm for 15 min. The supernateas again filtered using Whatman Filter No. 1 unskeict
aseptic conditions and the filtrate was collecteftésh sterilized bottles and stored at 4°C datther use.

Organic solvent extraction

10 g of air-dried powders were thoroughly mixedhwitOO ml organic solvent (viz., Hexane, Ethyl atsetand

Ethanol). The mixture was placed at room tempeeafar 24 h on shaker with 150 rpm. Solution wateféd

through muslin cloth and then re-filtered by pagdimrough Whatman Filter No. 1. The filtrate thugtadned was
concentrated by complete evaporation of solvembam temperature to yield the pure extract. Stadkteons of

crude extracts for each type of organic solventewgrepared by mixing well the appropriate amountieéd

extracts with dimethyl sulphoxide (DMSO) to obtairfinal concentration of 100 mg/ml. Each solutiomsvetored at
4°C after collecting in sterilized bottles untikfiuer use.

Antibacterial screening on agar well diffusion method

Six medicinal plants extracts (hexane, ethyl aegtaethanol & aqueous) were screened for antiliattativity by
agar well diffusion method with sterile cork bordrsize 6mm. The cultures of 24hrs old grown nutriggar (NA)
were used for inoculation of bacterial strain on plates. NA medium was poured into a petri distpbyr plate
technique. After solidification, the appropriatellwenvere made on agar plate by using cork boreradar well
diffusion method 50ul of hexane, ethyl acetateamth and aqueous extracts of six different plartagts were
introduced into the each well, after inoculatiore thetup were incubated in room temperature at 24ftre
antibacterial activity was evaluated by measuringes of inhibition of bacterial growth surroundititge plant
extracts. The complete antibacterial analysis veaserl out under aseptic conditions. The zonesimbition were
measured with antibiotic zone scale in mm and ¥peement was carried out in triplicates.

RESULTSAND DISCUSSION

Isolation of bacterial pathogen from rice

The infected leaf samples of rice having Bactdredf Blight symptoms were collected. Infected Isamples when
plated gave light yellow, mucoid, round and smdumglaterial colonies (Fig. 1) on nutrient agar mediiNA) after
48-72 hours incubation at 28+2°C. The emergingmie®were sub-cultured onto NA plates and to ge¢ pulture
and maintained on NA slants. The pure culture wentified and authenticated at Microbial Type Cudtu
Collection and Gene Bank (MTCC), Chandigarh, India.
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Antibacterial screening on agar well diffusion method

Antibacterial activity of six medicinal plants eatts (Table 1) was assayed and the effect of pianacts on the
growth of Xanthomonas oryzagv. oryzaewas observed. The data revealed that significzshiiation in growth of
Xoo was observed with extracts of six medicinal plaamsl the extracts showed significant differenceshiir
efficacy. Among all the six plant ethyl acetateragts, 100% plants showed inhibition growthXafo over control.
Morinda coreiafruit ethyl acetate extract (28.33+1.88) showedegtionally prominent activity followed by ethyl
acetate extract dfitex negunddeaf (17.331£1.52) and ethanol extractDEtura innoxia(16.66+0.57) leaf and fruit
extracts also good activity.

Figure 1: Isolation of Xanthomonas oryzae Pv. oryzae Bacterium

a. Isolation of Xanthomonas oryzae bacterium on NA medium

b. Isolation of Xanthomonas oryzae colonies on NA medium

Many plant species have been reported to be atitiaicand this property can be utilized for thenagement of
bacterial diseases (Narasimhetral, 1995). In the present study, we have shownttt@afruit extracts oM. coreia
followed by leaf and fruit extracts @. innoxia and leaf extract 0. negundohave profound inhibitory effect on
the growth ofXoo. For instance, leaf extracts éftabotrys hexapetalusighly inhibited the growth oXoo
(Velusamyet al, 2013). There is considerable evidence that stdvenprove the solubility of biologically active
compounds compared to water (Raehal, 2000).
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Table 1: Inhibition activity of the six medicinal plants against Xanthomonas oryzae pv. oryzae (Xoo)

Name of the Plants Zone of I nhibition (in mm diameter)
Type of Morinda coreia Datura innoxia (_Zalottropis Vitexd . Oci_ltlnum Po_nga;nia
] . igantea negundo enuiflorum innata

Extract Fruits Leaves Fruits Leaves ?L% aves) (L egav es) (Leaves) ([I)_ eaves)
Hexane 9+0.81 NI 10+0 8.33+ 0.5 NI NI NI 9.33+1.52
Ethyl acetate | 28.33+1.88 9.33+0.1 12.66+0|57 HDE 11.33+1.52 17.33+ 1.52 9.33+1.52 12.33+0.5Y
Ethanol 9+0.81 NI 16.66+£0.57 16.66+0.57 11.33+0.57 11.66+ 1.52 9.66+0.57 11.33+0.57
Aqueous NI NI NI 14.66+1.52 8.66+1.15 NI NI NI
Control NI NI NI NI NI NI NI NI

*Mean of three values * Standard Deviation, “NI”"No Inhibition was observed
CONCLUSION

The current scenario of antibiotics is very thraatg with significant emergence of resistance ambagterial
pathogens against available antibiotics. In oudtethyl acetate proved to be a good solvent inaeting the
inhibitory substances from the tested plant speagst showed maximum inhibitory activity againke tXoo
organism.
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