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ABSTRACT

The use of plants in treatment of burns, dermattgzhgnd infectious diseases is common in traditiomedicine.
The development of new antimicrobial agents agaiesistant pathogens is increasing interest. Theeefthe
methanolic extracts from different parts of fourdieal plants used locally in folk medicine weneakiated for
antimicrobial activity. It was found that most ptaaxtracts studied had antibacterial and antifungativities. The
methanolic extract of leaf of the plant Azadiraiidica, Acacia nilotica and Witania somnifera shavsgnificant
antibacterial activity against Bacillus subtilis, s€herchia coli, stphaylocuccus aureus and pseudasion
fluorescence. Azadiracta indica and A.tinolica shdwsignificant antifungal activity against A. flayuZiziphus
mauritiana. The rhizome extract of curcuma longaveed significant activity against all tested ba@eand showd
higher anti fungal activity against Fusarium veitticides .
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INTRODUCTION

Infectious disease are the world’s leading caus@remature deaths, killing almost 50 000 peoplerevday.

Morbidity and mortality due to diarrhea continuesbie a major problem in many developing countrspgcially

amongst children. Infections due to variety of kaal etiologic agents such as pathogenic Escharichli,

Salmonela spp., Staphylococcus aureus are most oomim recent years drug resistance to human patfiog
bacteria has been commonly reported from all dvemtorld [1][2][3].

With the continuous use of antibiotics microorgamisave become resistant. | addition to this problantibiotics
are sometimes associated with adverse effects sh wmoich include hypersensitivity, immunosuppressamnd
allergic reactions[4].This has created immensdadirproblems in the treatment of infectious digs§s).

Therefore, there is a need to develop alternatintenécrobial drugs for the treatment of infectiodiseases; one
approach is to screen local medicinal plants fossfide antimicrobial properties. Plant materialsnaeé an

important recourse to combat serious diseases enwtbrld. According to WHO (1993), 80% of the wodd’
population is dependent on the traditional medieind a major part of the traditional therapies ines the use of
plant extracts or their active constituents. Yetceéentific study of plants to determine their artirabial active

compounds is a comparatively new field.

The traditional medicinal methods, specially the a$ medicinal plants, still play a vital role tover the basic
health needs in the developing countries.
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Since ancient times, herbs and their essential lalge been known for their varying degrees of actiobial
activity [6][7][8][9].

In recent times, the search for potent antibadtag@nts has been shifted to plants. Most plargsmaedicinally
useful in treating disease in the body and in nebstases the antimicrobial efficacy value attrilobute some plants
is beyond belief. Conservative estimates suggestahout 10% of all flowering plants on earth hav®ne time,
been used by local communities throughout the wioutdonly 1% have gained recognition by modernrdises.

There are about 120 plant-based drugs prescribeddwide and they come from just 95 plant species.
Approximately 250,000 species of flowering plantsl @nly 5000 have had their pharmaceutical poteatisessed.
The treatment of infectious diseases with antinti@b agents continues to present problems in moedaya
medicine with many studies showing a significantréase in the incidence of bacterial resistancseteeral
antibiotics [10]. Due to increased resistance ofynaicroorganisms towards established antibiofivgestigation

of the chemical compounds within traditional plamés become desirable [11].

There are many published reports on the effects®oé traditional herbs against Gram-positive anantGnegative
microorganisms, and as a result plants are stibgeized as the bedrock for modern medicine td irdactious
diseases [12].

Neem (Azadirachtaindica A. Juss)

Neem is one of the most important native medicptahts of India, as it has a wide spectrum of lgadal activity
and is the most useful traditional medicinal planindia.

Each part of neem tree has some medicinal propeegm leave, bark extracts and neem oil are commmdd for
therapeutic. Neem oil suppresses several specigatlbgenic bacteria such &saureusandS. typhosaall strains
of M. tuberculosig13].

The growth ofS. paratyphiandV. choleraewas inhibited [10]. Considerable progress has laatmeved regarding
the biological activity and medicinal applicatiom$ neem compounds, which have chemical and stralctur
diversity.. This versatile tree is now consideredhluable source of unique natural products fordéeelopment of
medicines, including non-antibiotic drugs, againatterial infections and various other human dismrdthus, the
tree is still regarded as the “village pharmacyfridia.
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Curcuma longa (Turmeric)

Curcuma longgC. longg, a perennial herb, is a member of #ingiberaceadamily and has a Long tradition of
use in the Chinese and Ayurvedic systems of megli€urcuminoids, a group of phenolic compoundsatsal from

the roots ofC. longa exhibited a variety of beneficial effects on lieand has the ability to prevent certain diseases
[14].

In East Asia, the rhizomes fror@. longa are considered to have natural medicinal progertincluding
antibacterial, anti-inflammatory, antineoplastiajdaanalgesic activities because they contains absunof
moniterpenoids,sesquiterpenoids, and curcuminobdis[@].

It is also reported to have insecticidal activity7].In addition, wound healing and detoxifying peotes of
curcumin have also received considerable attefiti8h

Study by Limtrakul 9 et al. (2004) using RT-PCRowkd that all three curcuminoids isolated fr@n longa
inhibited multidrug resistance -1 (MDR-1) gene egsion. Fraction Il of the oil extract from therharic oleoresin
containing ar-Turmerone, turmerone, and curlonesgitioantibacterial activity by the pour plate mettagghinst
Bacillus cereus Bacillus coagulans, Bacillus subtilisStaphylococcus aureusE. coli, and Pseudomonas
aeruginosa[19][20]

Curcumin is the most important fraction which ispensible for the biological activities of turmerithe melting
point of curcumin, C2H2006, is 184 °C. It is sokibi ethanol and acetone, but insoluble in water.

Curcumin 95%, a potentantioxidant is believed to tbe most bioactive and soothing portion of thebher
turmericand posses the properties like antioxidaati-inflammatory, anti-platelet, cholesterol |ang
antibacterial and anti-fungal effects. It contaimsmixture of powerful antioxidant phytonutrientsokwm as
curcuminoids and inhibits cancer at initiation, piation and progression stages of tumor developniteista strong
anti-oxidant, which supports colon health, exereuroprotective activity and helps to maintain a lthga
cardiovascular system [21].

C. longaoil was tested against cultures $faphylococcus albus. aureusand Bacillus typhosusinhibiting the
growth of S. albusandS. aureusn concentrations up to 1 to 5,000[22].

Keeping in view the important role of turmeric inhibition of different cultures of bacteria and itsle as
antioxidant and antibacterial, the present studg w@nducted to compare the antibacterial activityaets ofC.
longavarieties and potency of turmeric varieties on sbaeteria.

Acacia nilotica
Acacia niloticalL. is a common, medium sized tree, locally knowrBebul’ or ‘Kikar’ belongings to the family
MimosaceaeAcaciais the most significant genus of family Legumind2ag

498
Pelagia Research Library



Parastoo Karimi Alavijeh et al Asian J. Plant Sci. Res., 2012, 2 (4):496-502

The plant is considered to be antispasmodic andlyamenteric.Pods and tender leaves are reportettetd
diarrhoea.The plant has been shown to exhibit aat#sial anti-inflammatory [24].antiplatelet agoatgry
activity[25].spasmogenic, vasoconstrictor actiofgj@totoxic activity[27]and antioxidant activity@. The stem
bark ofAcacia niloticais well-known for its diuretic properties[29].

Withania Somnifera:

Withania somnifera(family Solanaceae) is a medicinally important herbed in number of Indian herbal
formulations. In India, it is locally known as ‘Asfagandha’ and is consideredladian GinsengRoots of the plant
are major source of active chemical substancesaamdraditionally used to cure ulcers, fever, cqouiyspnoea,
consumption, dropsy, impotence, rheumatism, toiscasd leucoderma[30].

These activities are mainly attributed towards pinesence of different withanolides mainly withaferiA and
withanolide A.[31]

The plant had been reported to grow in wild andl$® cultivated in selective areas of India. Tipsiarmacological
properties are diverse ranging from anti-inflammgatmti-tumor, anti-stress, anti-oxidant, immunomiatiory,
hemopoetic and cardio-protective effects[32].

the traditional medical system of India. It is amgredient in many formulations prescribed for aietgr of
musculoskeletal conditions (e.g., arthritis, rhetisma), and as a general tonic to increase enenggrdve overall
health and longevity, and prevent disease in @&kj¢he elderly, and during pregnancy[33][34].

The herbal root extract has been traditionally used tonic and as a sedative Anti-inflammatorynggeus used to
treat rheumatic pain and arthritis in Ayurvedae therries and leaves of W. somnifera are locallpliag to
tumors.tubercular glands, carbuncles, and ulcers.
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MATERIALSAND METHODS

2.1 Collection of Plant M aterial:

Fresh leaves of selected plants viz., Azadiraaec#@) Acacia nilotica, Tinospora cordifolia, Witharsomnifera and
rhizome of Curcuma longa free from disease werkectgld from Mysore, Karnataka. The plants partsewesshed
two times thoroughly with distilled water.

2.2 Solvent Extraction:

Thoroughly washed dried leaves of five plants adidiacta indica , Acacia nilotica and Withania sdfema and
rhizome extract of curcuma longa , of plant matexere dried in shade for four days. Plant partsew#aced in an
oven at 38 °C and then powdered with mortar andgeB00 grams of each respective plant parts &3l of
methanol were place in mortar and it was grind dbhghly with the pestle. The methanol extract keptcam
temperature for 24 hours. The extracts were filt&ihg whattman filter paper (No. 1) and dried ahperature
below 45°C for methanol removal to obtain the deasgact and then they were kept in sterile bottlasler
refrigerated conditions until use.

2.3 Preparation of Inoculum:

The gram positive (Bacillus subtilis and Stapleglocus aureus) and gram negative bacteria (Esbieerioli,
Pseudomonas fluorescens and Xanthomonas axosogndimalvacearum) were pre-cultured in nutrienath
overnight in a rotary shaker at 37°C, centrifuged@®000 rpm for 6 min, pellet was suspended inbteodistilled
water and the cell density was standardized spawbtometrically (A nm). The fungal inoculums (F.
verticillioides, D. turcica and A. flavus) were pezed from 6 to 10 day old culture grown on Potigtrose agar
medium. The Petri dishes were flooded with 9 tarlDf distilled water and the conidia were scrapsthg sterile
spatula. The spore density of each fungus was tadjusith spectrophotometer (A595 nm) to obtainirealf
concentration of approximately 105 spores/ml.

2.4 Anti-bacterial testing:

Antibacterial activity was measured using agartitiutechnique. Briefly, the methanol extracts weigsolved in
dimethyl sulfoxide (DMSO, Merck) and serially didgt in molten Mueller Hinton Agar (MHA, Sigma) in
petridishes (100 mmx15 mm) to obtain final concatitns: 100, 50, 25 and 12.5 pg/ml. The solventndidexceed
1% concentration and did not affect the growthhef drganisms. All bacterial strains were grown ine\fer Hinton
Broth (MHB, Sigma) for 4 h at 37°C. Bacterial susgiens with 0.5 McFarland standard turbidity, whish
equivalent to 108 cfu/ml were prepared by dilutwtith Mueller Hinton broth. The diluted inoculum wadded to a
Steer’s replicator calibrated and incubated foh2 37 °C. After incubation, all dishes were olasdrfor microbial
inhibition by the disc diffusion method[35]

Streptomycin sulphate (10 pg mlG) used as posiv@rol and methanol solvent (100 pug mlG) used exmtive
control. The antibacterial assay plates were in@tbat 37°C for 24 hours. The diameters of thehiiilbin zones
were measured in mm.

2.5 Antifungal Activity:

The antifungal activity was tested by disc diffusimethod. The potato dextrose agar plates werailate with
each fungal culture (10 days old) by point inodolat The filter paper discs (5 mm in diameter) isgmated with
100 pg mIG concentrations of the extracts wereeulaon test organism-seeded plates. Methanol was tese
dissolve the extract and was completely evaporbé&fdre application on test organism-seeded pl&ksk disc
impregnated with solvent methanol followed by dgyff was used as negative control and Nystatinud@liscG)
used as positive control. The activity was detesdirafter 72 h of incubation at 28°C. The diamet&rshe
inhibition zones were measured in mm[36].

2.7 Preparation of test samples
For the antimicrobial tests, ethanolic extracts evdiluted in dimethylsulfoxide (DMSO): methanol 11/N/V)
solvent to a concentration of 20 mg/ml.

2.8 Antimicrobial bioassay
For bioassays, suspension of approximately 1.5%b#6terial cells/ml in sterile normal saline weregared and
about 1.5 ml of it was uniformly seeded on Muelnton-Agar medium with 3—4 mm thickness in 12 cri.& cm
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glass petridishes, left aside for 15 min and excéssuspension was then drained and discarded gpyopéells of

6 mm in diameter and about 2 cm apart were pundturehe culture media using sterile cork borer®llgvwere
filled with 0.1 ml of 20 mg/ml concentration of édasample (2 mg/well) and incubated at 37 °C forhd8rs.

Bioactivity was determined by measuring Diametenbibition Zones (DI1Z) in mm. Each experiment wapeated
three times and the mean of the diameter of thibititn zones was calculated. Pure solvent was asedegative
control.

RESULTS

The antimicrobial activity of plant parts from founedicinal plant species has been evaluateditro against
pathogens including four bacterial speci&sagherichia coli Bacillus subtilisand Pseudomonas. fluorescence,
Staphylococcus aureusind three fungus specied\spergillus flavus, Dreschlera turcica, and Fusemi
verticillioides) . In general, most plant extracts of the diffénglant parts exhibited broad spectrum of antinicb
activity (Table 1).

Table 1 illustrated that leaf extractsAdadiracta indica and A.niloticdnowed antimicrobial activity against all test
microorganisms. On the other hand, methanolic etdrafcurcuma longaexhibited antibacterial activity against all
test microorganisms. It was observed that alcohmticacts of Tinospora cardifolia exhibited thehggt significant
antibacterial activity again@taphylococcus aurewsith mean inhibition zone equal to 17.0 +1.5 and1.Z22 mm,
respectively.

Table 1: Antibacterial activity of some medicinal plant methanol extracts (100 pg mlG1) and antibiotic (10 pg mIG1) against bacterial
speciestested by disc diffusion assay Zone of inhibition (mm)

Bacterial sp. Azadiractaindica | Acacianilotica | Tinospora cordifolia | curcumalonga
Bacillus subtilis 23+0.08 22+3.20 16+0.91 22+1.2
Escherichia coli 22+2.33 17+0.98 15+0.56 19+0.98
Pseudomonas. Fluorescence 21+0.48 1541.33 16+0.13 1940.33
Staphylococcus aureus 22+1.0¢ 16+2.8¢ 17+1.5: 20+0.8¢

tested by disc diffusion Zone of inhibition (mm)

Table 2: Antifungal activity of some medicinal plant methanol extracts (100 pg miG1) and fungicide (10 pg mIG1) against fungal species

Fungal sp. Azadiractaindica | Acacianilotica | Tinospora cordifolia | Curcumalonga

Aspergillus flavus 16+0.24 12+0.33 10+0.78 14+0.22

Dreschleraturcica 17+0.10 10+0.33 15+0.67 15+0.63

Fusarium verticillioides 17+0.23 9+0.00 13+0.22 16+0.00
DISCUSSION

The current study was initiated because of theegming resistance to antibiotics including bactend fungi. Plant
extracts and compounds are of new interest aseptitis and antimicrobial agents. As a result, thiégn@crobial
activity of different medicinal plant parts extraaf four plants was screened against the most @npathogens.
In general, methanol leaf extracts of the selegieaits appeared to be effective source of actienarobial
agents. However, extracts of Azadiracta indica Amtilotica recorded to posses higher antimicrolaativity
among the other tested medicinal herbs.
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