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ABSTRACT

The antimicrobial activity (MIC) oAdhatoda vasica was assessed against clinicalqugth solvents like methanol,
ethanol, acetone, chloroform, diethyl ether andewvavere used for the preparation of plant extraicts various
concentrations by disc diffusion method the antioti@l activity (MIC) was measured. From this, whts showed
higher activity in the order of diethyl ether > thanol > ethanol > acetone > Chloroform> water. Thplant
extract of Adhatoda vasica showed higher activiy different clinical pathogens in the order ofelikiella
pneumoniae>Staphylococcus aureus > Proteus vagafPseudomonas aeroginosa > Streptococcus Pyogens.

Key words: Adhatoda VasicaAntibacterial activity.

INTRODUCTION

Historically, plants have provided a source of irston for novel drug compounds, as plant-deriveedicines
have made large contributions to human health astibeing. In our country, we are using crude Haas
medicine since Vedic period. A major part of theat@opulation in developing countries still usesditional folk
medicines obtained from plant resources [26].

Nowadays, multiple drug resistance has developedtdithe indiscriminate use of the commercial aiatiabial

drugs commonly used in the treatment of infectidisease. In addition to this problem, antibiotios sometimes
associated with adverse effects on the host, ilmgdulkypersensitivity, immune suppression, and gitereactions.
This situation forced scientists to search for namtimicrobial substances. Given the alarming inuige of
antibiotic resistance in bacteria of medicinal impoce there is a constant need for new and eféettierapeutic
agents. Therefore, there is a need to developnalige antimicrobial drugs for the treatment ofeictious from
medicinal plants. Several screening studies haea loarried out in different parts of the world. fhare several
reports on the antimicrobial activity of differdmerbal extracts in different regions of the woiddl [

World wide, infectious disease is the number oneseaf death accounting for approximately one-bbHll deaths
in tropical countries. Perhaps it is not surprisihgt what may be remarkable is that infectiousate mortality
rates are actually increasing in developed coutsech as the United states [21].

Herbal have become increasingly popular and the& is wide spread. Clear-cut proof of their effican

microorganisms inducing pathogens is yet to bearpl Various medicinal plants have been useddarsyin daily
life to treat disease all over he world. Highernpéaas sources of medicinal compounds have comtituglay a
dominant role in the maintenance of human heattbesancient times. Over 50% of all modern clintbaigs are of
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natural product origin and natural products play iemportant role in drug development programs in the
pharmaceutical industry. It has been suggestedatpatous and ethanolic extracts from plants useadldpathic
medicine are potential sources of antiviral, antibwal, and antimicrobial agents. In less develogtates of India
low-income people such as farmers, people of siwalate villages and native communities use hemedlicines
for the treatement of common infections. It is resegy to evaluate, in a scientific base, the piatense of herbal
medicine for the treatment of infectious diseas®lpced by common pathogens[11].

Microorganism and medicinal plants are rich sounfesecondary metabolites, which are potential sesipof useful
drugs and other useful bioreactive product. Mediciaid for various diseases. Scientific experimentsthe
antimicrobial properties of plant components wénst flocumented in the f&entaury. In India from ancient times,
different parts of medicinal plants have been usedure specific diseases. Today there is wideasbigterest in
drugs. Microorganisms are closely associated wi¢hhtealth and welfare of human beings. Some areficei and
some are detrimental. Plants are used as medisines time immemorial. Reported for its anthelnuraghd weak
hypotensive activity. India has rich heritage ofngsmedicinal plants in traditional medicines sumh siddha,
ayurvedha, and unnani.. Antibacterial propertiesafous plant parts like leaves, seeds, and fhaie been well
documented for some of the medicinal plants for ghst two decades. Antibiotic principles are thtributed
widely among angiosperm plants. A variety of commiai is accumulated in plant parts accounting fairth
constitutive antimicrobial activities[29].

Adhatoda vasica ned#\canthaceae) commonly known as vasaka distribtitemlghout India up to an attitude of
1300m. the leaves, flowers, fruit, and roots aremsively used for treating cold cough, whoopinggig chronic
bronchitis and asthma as sedative, expectorantaatidpasmodic. The study aims at making a qualéasind
guantitative analysis of certain chemical#tthatoda vasica(20)

Antifedent and toxic activity damaging potentiahgposynthetic activities oh. vasicais available. The study aims
at making qualitative and quantitative analysfs certain chemicals inAdhatoda vasicato quantify the
phytochemical variation in different season of ffear, to establish the fact that there is annuat patation in
adhatodaaltering the quality of the active ingredients dondstudy the damaging potential of the variousdats
pests in different seasons[16].

The plant is recommended for a variety of ailemenish as bronchitis, asthma, fever, jaundice efe [EBaves
&roots are efficacious in coughs, arthritis, diaeh and dysentery and have the best chemostatitygueaves are
anti-inflammatory, analgesic effective in skin diglers, cardiotonic. This is one of the most pogenii tuberculosis
drug. Vasicine is also reported for its anthelnairmind weak hypertensive activity[14].

In the present study, we have chogethatoda vasicas herbal medicine to determine their antibadteraperty.
Evidently, there are not sufficient scientific se&lthat confirm the antimicrobial activity of thigant. This study
looks into the invitro antimicrobial activity of igh plant for different solvent extracts against so@ram-positive
and Gram-negative pathogenic microorganisms thagtesathe most common cases of infectious disefse [1

MATERIALS AND METHODS

Antimicrobial activity determination

Selection of medicinal plant:

In the present work, afsxdhatoda vasica plant was screened for potential antibacteriavigt
Adhatoda vasica

English name  : Malabar nut
Sanskrit name  : vasaka
Family : acantheceae
Parts used : leaf

Identification and preservation of plant material:

Fresh plants were collected from the different susg@und Monday market on 12/01/11. The taxonodeatities of
this plant were determined. Plant parts were wash#d70% alcohol and then rinsed with sterilizestiled water,
air-dried and stored in airtight bottles at 4°cfimther use.
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Preparation of extracts:

Clean dry plant samples collected in a cotton baps. materials were grinded to fine powder with tiedp of the
mixer grinder. Then these powdered materials usedHhe preparation of aqueous methanol, ethanatoae,
chloroform and diethyl ether extracts.

a)Preparation of aqueous extract:

2 gm of powdered materials mixed with 20 ml of iedistilled water and kept on rotary shaker f@ Hours at
30°. There after, it was filtered with the hefpdhatman no: 1 filter paper. The filtrate themBuged at 2000
rpm for 10 min. Then the supernatant was colleatadistored at 4°c for future use.

b)Preparation of methanol extract:

10gm of powdered materials were soaked in 30 M08 methanol kept at 30°c for 12 hours on a ratheker.
After 12 hours, the previous portion of added methavere evaporated so to make the same volumleameit was
added and then it was placed on a rotary shakearfother 12 hours, at 30°. After that, it waeféd through
Whatman no: 1 filter paper. The filtrate is cenigiéd at 2000 rpm for 10 min. the supernatant wlsated and the
supernatant was allowed to evaporate until comigletey. The extracts kept sterile bottles underigefated
condition until use. Then 100ug, 200ug, 300ug, 40&00ug/ml.

Like methanol extract, the other solvents like athiaacetone, chloroform, diethyl ether and wataswsed for
extraction ofAdhatoda vasica.

Bacterial strain used for assay:
Staphylococcus aureus, Streptococcus pyogens, Bratdgaris, Escherichia coli, pseudomonas aeruggn@and
Klebsiella pneumonia

Antimicrobial activity :

The media and the test bacterial cultures weregabim to Petri dishes (Muller Hinton agar medid)eTest strain
(0.2ml) was inoculums size (108 cells/ml) care wek&n to ensure proper homogenization. The plamaets were
tested for antimicrobial activity in the agar weliffusion assay agains$taphylococcus aureus, Streptococcus
pyogens, Proteus vulgaris, Escherichia coli, andiRlomonas aeruginosa and klebsiella pneumonia

Agar disk diffusion method:

The anti microbial activity was tested against (mebl ethanol, acetone, chloroform, diethyl eithed water) |,
leaves and stem d&fdhatoda vasicaThe inoculation of microbes was prepared fromtduga culture. About 15-
20ml of Muller- Hinton agar medium was poured i tterilized Petri dish and allows solidifying. Odep of
bacterial strain was spread over the medium by. 18ttrile filter paper disk of 6mm diameter werepegnated
with the different concentration of solvent extedf Adhatoda vasicdike 100ug, 200pg, 300ug, 400ug and
500ug. The paper discs were allowed to evaporateatiar that placed on the surface of the inocdlaigar plates.
Then the plates were incubated over night at 33P@4 hrs. At the end of the incubation period, aimibacterial
activities were evaluated by measuring inhibitiome diameters.

RESULTS

The isolated organisms likecoli,Staphylococcus aureus,Klbsiella pnumoniagti@urs vulgaris,Streptococcus
pyogens,Pseudomonas aeruginasehibited the antimicrobial activity for differemtoncentrations like 100ug,
200ug, 300ug, 400ug and 5009 of different polaipalar& bipolar solvents extracts Afvasica

Methanol extract:
The methanol extract of.vasica showed highest activity again&.coli, Staphylococcus aureus, Klebsiella
pneumoniae and Proteus vulgaris than Streptocopgogenes and Pseudomonas aeruginfEablel).

Ethanol extract:

The ethanol extract dk.vasicashowed maximum activity againStaphylococcus aureus, Streptococcus pyogenes
and Klebsiella pneumoniadan Proteus vulgaris and Pseudomonas aerugindsze least activity again&.coli.
(Table 2).
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Acetone extract:

Acetone extract ofA.vasicashowed highest activity againStaphylococcus aureus, Klebsiella pneumoniae, and
Pseudomonas aeruginosa than Streptococcus pyogsaserichia coli, and Proteus vulgari§able 3)

Chloroform extract:
Chloroform extract ofA.vasicashowed maximum activit$taphylococcus aureus, Klebsiella pneumoniae, E.col

than Pseudomonas aeruginodzeast activity was showed agair8treptococcupyogensand Proteus vulgaris
(Table 4).

Diethyl ether extracts:

Diethyl ether extract of\.vasicashowed maximum activity againStaphylococcus aureus, Streptococcus pyogens,
E.coli and Klebsiella pneumoniae than Proteus viigjand pseudomonas aeruginog§bableb).

Agueous extract:

Aqueous extract of\.vasicashowed no activity in 100ug. Then the maximum\étgtiagainst Staphylococcus

aureus and Klebsiella pneumonia¢han Pseudomonas aeruginosa, Streptococcus pyogensli Brod Proteus
vulgaris. (Table6) .

Table -1 methanolic extract ofadhatoda vasica against clinical pathogens (ug/ml)

Pathogens Zone of inhibition in (mm)
100pg| 200pgl 300p 400plg 50049
Staphylococcus aureus 1 2 3 3.5 4
Streptococcus pyogens NA 1 1 2 3
Escherichia coli 1 1 15 2 3
Klebsiella pneumoniae 1 2 2 4 6
Proteus vulgaris 1 15 25 25 3
Pseudomonas aeruginosa NA 1 1 2 2

Table -2 ethanolic extract ofAdhatoda vasica against clinical pathogens (ug/ml)

Pathogens Zone of inhibition in (mm)
100pg| 200pgl  300p 400plg 50049

Staphylococcus aureus 1 1 2 2 3

Streptococcus pyogens 1 2 2 3 3
Escherichia coli NA NA 0.5 1 2
Klebsiella pneumoniae 1 2 3 6 7
Proteus vulgaris 0.5 0.5 1 1 2
Pseudomonas aeruginosa 1 1 1 1 1

Table -3 Acetone extract ofAdhatoda vasica against clinical pathogens (ug/ml)

Zone of inhibition in (mm

Pathogens 100pg| 200ug] 300p§ 400Mg  500jig
Staphylococcus aureus 1 1 2 2 4
Streptococcus pyogens 1 15 2 2 3
Escherichia coli 0.5 1 1 2 4
Klebsiella pneumoniae 1 2 2 4 6
Proteus vulgaris NA NA 1 1 3
Pseudomonas aeruginosa | 1 1 2 3 4

Table -4 Chloroform extract of Adhatoda vasica against clinical pathogens (ug/ml)

Zone of inhibition in (mm)

Pathogens 100pg| 200mg 300pg  400Mg  500jig
Staphylococcus aureus 0.5 0.5 1 2 4
Streptococcus pyogens NA NA 0.5 1 1
Escherichia coli NA 0.t 1 1 1t
Klebsiella pneumoniae 1 2 2 4 5
Proteus vulgaris NA NA NA 1 1
Pseudomonas aeruginosa | NA 1 1 2 2
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Table -5 Diethyl ether extract ofAdhatoda vasica against clinical pathogens (ug/ml)

Pathogens Zone of inhibition in (mm)
100pg| 200pgl  300p 400plg 50049
Staphylococcus aureus 2 4 5 8 10
Streptococcus pyogens 1 3 3 4.5 5
Escherichia coli 2 4 4.5 6 6
Klebsiella pneumoniae 1 2 2.5 4 7
Proteus vulgaris NA 1 15 2 3
Pseudomonas aeruginosa NA 1 2 3 4

Table -6 Aqueous extract ofAdhatoda vasica against clinical pathogens (pg/ml)

Pathogens Zone of inhibition in (mm)
100pg| 200pg| 300pug 400pg 50009
Staphylococcus aureus NA 0.5mn 1 2 2.t
Streptococcus pyogens NA NA 1.t 2 3
Escherichia coli NA NA 1 15 2
Klebsiella pneumoniae NA 1 2 2 3.5
Proteus vulgaris NA NA 15 2 2.5
Pseudomonas aeruginosa NA 0.5 2 2.5 3

DISCUSSION

Different solvent extract of Adhatoda vasica exte@dlithe antimicrobial activity against isolatedhagens (Table
1,2,3,4,5&6)

Adhatoda vasica has the antibacterial activityirjaGram positive and Gram-negative bacteria. ethanol
extract of Adhatoda vasica exhibited high activélyainst the tested organisms rather than aquedusciexf
Adhatoda vasica. This is an agreement with theeotirstudy (i.e.) Adhatoda vasica showed the antobial
activity against Staphylococcus aureus, Streptococcus pgogecherichia coli, Pseudomonas aeruginosa, Psoteu
vulgaris and Klebsiella pneumonia¢hich also exhibited the highest activity in metblkextract than the aqueous
extract. (Table 2,6)[24]. the crude extracts imlgtd from the leaf of Adhatoda vasica using sdlsesf varies
polarity such as ethanol, petroleum ether and weténacts exhibited the activity agair@taphylococcus aureus,
Streptococcus pyogens, Escherichia coli, Pseudomagauginosa, Proteus vulgaris and Klebsiella pneniae
The result from the current study Adhatoda vasiiawsed the better activity in ethanol, diethyl etlaed water
against Gram-positive and Gram-negative organighadle 3&6) [16].

Adhatoda zeylanica posses’ important activitiese likntitisssue, antibacterial, antiulcer, abortéati and
antioxidant. This is an agreement with findingstloi studyAdhatodavasicashowed the antibacterial activity.
(Table 2,3,4,5&6) [2].

Adhatoda zeylanica exhibited the antimicrobial \atti against various organisms by means of agdiuslin
method. Then findings from the current study Adkatwasica plant extract exhibited the antimicrolaiedivity
against six pathogens likStaphylococcus aureus, Streptococcus pyogens, fidthe coli, Pseudomonas
aeruginosa, Proteus vulgaris, and Klebsiella pneniae. (Table2,3,4,5&6) [14].
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