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ABSTRACT

In the present study, six medicinally important plants seed (Acacia catechu, Sda cordifolia, Momordica fotida,
Albiziz procera, Mesua ferrea and Lantana camare) were screened for their phytochemical and screened for anti-
microbial activity by using 4 different solvent, water, Acetone, Petroleum Ether and chloroform. All the plants which
are selected for the study contains phytochemicals like alkaloids, flavonoids, tannins, steroids, terpinoids, phenols
and saponins. All the extracts showed high to moderate amounts of anti-microbial activity except A. procera against
selected gram positive and gram negative bacterial species. The extracts from plants; A.catecu, S, cordifolia, M.
foetida and L. camare showed highest zones of inhibition on gram positive bacteria than gram negative species. The
bacterial species (B.cereus, Sreptococcus pyrogens and S.epidermidis) showed highest sensitivity towards these
four extracts. The gram negative bacterium Pseudomonas aeruginosa showed highest sensitivity to these extracts
and Shigella flexneri showed highest category of resistance to these extracts. A. catechu, Scordifolia and L.camare
aqueous, acetone and petroleum ether extracts showed the best inhibition zones against these gram negative
bacterial species.
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INTRODUCTION

A variety of plants species have been used inmdiffeparts of the Globe to treat human diseasesrdections [1].
Plants are used in much therapeutics in differantispof countries and are a source of many poteatid powerful
drugs [2]. Folk medicine using plant extracts coméis to provide health coverage for over 80% of Gihebal
population, particularly in the developing courdrif8]. India is the largest producer of medicin&rlis and
appropriately called as Botanical garden of theldvg4]. Drugs extracted from the plants species easily
available, safe, and competent and have diminisieleffects. Products obtained from higher plamy present a
new foundation for anti-microbial agents with padginovel mechanisms of action [5]. In contrastsimthetic
pharmaceuticals based upon single chemicals, magjomedicines exert their beneficial effects thioutde
additive or synergistic action, eliminating the esidffects associated with the dominance of a sirglebiotic
chemical in the body [6]. The valuable medicinabpgerty of plant materials typically result from théends of
secondary metabolites present in the plant. Theypeaitic activitys of plants are unique to particydlant species
or groups are dependable with this concept as dhebimations of secondary products in a particulantp[7].
Secondary metabolites are synthesized in a spesiatiell types and at distinct developmental stageing their
extraction and purification difficult. As a resudecondary metabolites that are used commerciallyi@dsgically
active compounds are generally high value-low vauymoducts (e.g. -Steroids, Quinines, Alkaloidsip&eoids
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and Flavonoids) which are used in drug manufactoyethe pharmaceutical industries. So in the present
investigation we have studied 6 plants specitsadia catechu, Sda cordifolia, Momordica fotida, Albiziz procera,
Mesua ferrea and Lantana camare) for their phytochemicals and anti-microbial aitiv This might be a hope that
the presences of phytochemicals (secondary metegpéire responsible for their anti-microbial effec

MATERIALSAND METHODS

Collection of Plant material
The plants were collected from their natural hapftam different parts of south and north IndideTplant material
was identified and authenticated.

Chemicals:
The entire chemicals used in the present studgfaaealytical grade.

Preparation of plant extract

The collected plant material (seeds) was carefulghed under running tap water followed by stexdidistilled
water, and was air dried at room temperature ioritory for 10-25 days. These dried plant matemase then
homogenized to a fine coarse powder using an @dander and then stored in air tight containgnsl further
use. Various organic solvents viz. waf&Q], Acetone[AE], Petroleum ethefPE], and Chloroform{CF] were
used for extractions. 100 gm of homogenized coameders of seeds were soaked in different conieak$
containing 100 ml of watefAQ], Acetone[AE], Petroleum ethefPE], and Chloroform[CF] each and were
allowed to stand for 30 min on a water bath witltastonal shaking, which were then kept on rotagkeh at
200rpm for 24h [8-10]. Finally each sample extraoater [AQ], Acetone[AE], Petroleum ethefPE], and
Chloroform[CF]) were prepared by using Soxhlet apparatus andiltered through sterilized Whatman No 1 filter
paper and concentrated to dryness under vacuuff@tusing rotaevaporater. Thus the obtained driechetst were
lyophilized, labelled and stored alCtin sterile bottles [11-12]. The extracted powsles dissolved in 10 %
dimethyl sulfoxide (DMSO) for the further use. Wetect various biologically active phytochemicahstituents
present in various solvent extracts the standattiode were followed [13-15].

Micro-organisms tested:

Bacterial strains: Total 6 strains including gram positive and grangatve bacteria were selected to assess the
susceptibility test against the different solventract. These areBacillus cereus, Streptococcus pyrogens,
Streptococcus epidermidis, Protease vulgaris, Pseudomonas aeroginosa, Shigella flexneri.

Assay of Antibacterial activity: Antibacterial activity of the crude extracts infdilent solvents of selected plants
was tested by disc diffusion assay [16]. Muellentdin agar no. 2 (Hi Media, India) was used as Hdriological
medium. Medium was prepared and poured 20 ml eacherilized Petri plates of 9 cm diameter andvedid to
solidify. Bacterial cultures grown in nutrient binohnd on agar slants were used. Bacterial suspensie prepared
aseptically from 10 ml of saline (0.085 g NaCl i@ thl Distilled water) under laminar. The platesltuted with
microbial suspension (100-190) by spread plate technique. The zone of inhihiticas measured after 24 hrs using
disc diffusion assay. The concentration of extv@as 10 mg/ml and hl of each extract was used for antibacterial
assay. For each bacterial strain controls were taiaigd where extract free pure solvents were uSkd.control
zones were subtracted from the test zones aneé#udting zone diameter [17] are reported.

RESULTS

Anti-bacterial Studies of six selected plants:

1) Acacia catechu:

All the seed extracts (AQ, AE, PE and CF)Atatechu plant were tested for their anti-bacterial activatyainst
selected three gram positiveB(cereus, Spyrogens and Sepidermidis) and three gram negative P.qulgaris,
Pseudomonas aeruginosa and Shigella flexeneri) bacterial speciesThe AE extract showed highest anti-microbial
activity againsttreptococcus epidermidis (25 mm) andB.cereus (24 mm). When compared to the other extracts PE
extract ofA.catechu showed least anti-microbial activity agair@tigella flexeneri (7 mm).The AQ and AE extracts
reported the least activity with tt@higella flexeneri (10 and 8 mm) . All the four extracts (AQ, AE, BEd CF)
showed marked antimicrobial activity on all thergrpositive bacteria than compared with gram negabiacteria
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(Fig 1). In conclusion the AE extract is more effee and showed highest anti-microbial action oe $elected
bacterial species.
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Fig 1: Anti-microbial activity of Different solvents (seed) extracts of Acacia catechu

2)Sida cordifolia:

Of all the four extracts made froBicordifolia seeds, the PE extract showed maximum zones dfifilim against
Streptococcus pyrogens (22 mm) andBacillus cereus (20 mm). The AE and CF extract of the plant showed
moderate inhibition action against all the bactespecies selected for the work (Fig 2). The AQraott of
Scordifolia has shown least activity dghigella flexneri at 10 mg/100 pl concentrations. But the other wiga
solvents extracts (AE, PE and CF) showed leastraittiobial activity onShigella flexneri when compared with the
other gram negative organisms.
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Fig 2: Anti-microbial activity of Different solvents seeds extracts of Sida cordifolia

3)Momordica foetida:

The result of AQ and AE seed extractMémordica foetida plant showed highest- moderate anti-bacterialviagti
on organisms tested but failed to inhibit the gltowt Shigella flexneri. The least inhibition activity on the entire
gram positive and gram negative bacterial specigs seen in the result obtained with PE extractRitiextracts
inhibited theShigella flexneri (10 mm) (Fig 3). The least anti-microbial effe@swecorded with PE and CF extract
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of this plant when compared with the standard deigrofloxin (1 gm/ml). In conclusion the AQ and Adxtract
recorded highest zones of inhibition on all thetbaal species (exceg@higella flexneri) and it is more effective
than PE and CF extracts against these microorganism
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Fig 3: Anti-microbial activity of Different solvents seed extracts of Momordica foetida

MNAlbizia procera:

The result obtained from anti-microbial activitygdy of four extracts (AQ,AE, PE and CF) of the plArprocera
showed no activity on gram positive bacteria arehgnegative bacteria. All the extract failed todarce zones of
inhibition against these microorganisms (Fig 4).
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Fig 4: Anti-microbial activity of Different solvents seed extracts of Albizia procera

5)Mesua ferrea:

All the seed extracts (AQ, AE, PE and CF)Mudsua ferrea plant were tested for their anti-bacterial activatyainst
selected three gram positivB.¢ereus, Spyrogens and Sepidermidis) and three gram negativeP.ulgaris,
Pseudomonas aeruginosa and Shigella flexeneri) bacterial species. The results for all the foxtracts has shown
some variations in the inhibitory activity for tlggam positive and gram negative bacterial spediigh anti-
microbial effect (26 mm zone of inhibition) was oeded againsftreptococcus epidermidis with the AE extract and
a low level of inhibition (5 mm) was recorded agaighigella flexneri (Fig 5). All the four extracts showed high to
moderate anti-microbial activity against gram pusitbacterial species. The extracts failed to slhowimicrobial
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effect on the gram negative bacterial species. Weakes of inhibition was observed agaifisigella flexneri for
all the three organic extracts (5, 6 and 3 mm).AReand PE extracts from thdesua ferrea has showed moderate
activity against gram positive bacteria,when coragawith the standard antibiotic Ciprofloxacin (1mm), which is
acting as a positive control. The AQ extract haoreed mild anti-microbial activity on these orgams.
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Fig 5: Anti-microbial activity of Different solvents seed extracts of Mesua ferrea

6)Lantana camare:

In the present experiment to analyze the anti-rbiataactivity of plantL.camare seeds was selected and different
extracts were made with the help of solvents (A@, RE and CF). Of all the four extracts PE extsiwed the
highest anti-microbial activity on gram positivecberia and moderate activity on gram negative bact&he AE
extract and CF extract have shown moderate activityhe selected microbes. The highest zone obiititm was
recorded againskreptococcus pyrogens with zone diameter of 20 mm in PE extract andtle&s recorded against
Protease vulgaris and Sflexneri with 9mm in AE and PE extracts (Fig 6). The AQragt showed no inhibition
activity againsBacillus cereus, Protease vulgaris andShigella flexneri .In conclusion thé.camare seed PE extract
are very effective against gram positive bactdremtcompared with the gram negative bacterial sgeci
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Fig 6: Anti-microbial activity of Different solvents seed extracts of Lantana camare
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DISCUSSION

The plants evaluated in this work has differentetégs of phytochemicals (Results not shown hera) tould be
considered as responsible for anti-microbial #étis. The alkaloids are been detected in all nadisthe plant
species excelbizia procera and theconcentrations of alkaloids differed from planiptant and extract to extract.
Tannins have been diagnosed in all most all theestd extracts extracted from these six selectediaimal plants
[18]. They show antimicrobial activity by combiningith proteins for example adhesins, substratesvels as
cellular membrane proteins, therefore inactivatimigrobial adhesion and also causing membrane disrujl9-
21]. Steriods have been reported to have antibatmoperties and they are very important compagushae to their
relationship with compounds such as sex hormongsT@rpenoids which belongs to one class of steraick
reported in most of the extracts of these selegtaots seeds. The above said plant extracts whiek dot contains
terpenoids showed moderate anti-microbial actiwiben compared with the other extracts becauseshey their
roles in anti-bacteria [23]. Phenolics have beeditaxhally detected in the plant they function Hyeelting metal
ions like cobalt, manganese etc which are necessamgo-factors for microbial enzymes [21,24]. Sap®have
been detected in all the extracts and the modevimgpsteps for the anti-bacterial properties mayhaps entail due
to membranolytic activity of the saponins alonghwieducing of the surface area tension of the eatitdar
medium [25]. TheA. catechu, S.cordifolia andL.camare AQ, AE and PE extracts showed the best inhibidones
against these gram negative bacterial species.pHnigular activity could be on account of higmcentrations of
phytochemicals which have been connected with actiinial properties [24,26]. The plant extracts Hadad
spectrum activity in that they inhibited growth lebth Gram positive and Gram negative bacteria. imhéition
zones increased on increasing the concentratiothefextract in the discs showing a concentratiopeddent
activity and also varied with the species of baatested. This could be due to the fact that tive components
in the extract. Therefore, the concentration of dbve components in the extract could be muchetothan the
standard antibiotic used. It is important to ndtatt if the active components were isolated andipdr they would
probably show higher antibacterial activity thaogé observed in this study.

CONCLUSION

The plant based bio-active compounds have the teffedosage response with minimal side effects, nwhe
compared to the synthetic compounds. The studiedumed on these 6 selected plants speckesici@ catechu,
Sda cordifolia, Momordica fotida, Albiziz procera, Mesua ferrea and Lantana camare) showed the presences of
phytochemicals and anti-microbial activity. The g®eces of phytochemicals (secondary metabolites) ar
responsible for their anti-microbial effects. Aliet extracts showed high to moderate amounts ofnaintiobial
activity against selected gram positive and gragatiee bacterial species. The PE and AE solveots B selected
plants seed extracts showed highest zones of tidrnibdon gram positive bacteria than gram negatpecies. It
further reflects a hope for the development of mamyre novel therapeutic agents or templates frooh glants
which in future may serve for the production of thgtically improved therapeutic agents.
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