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ABSTRACT

It is now believed that nature has given the curewvery disease in one way or another. Plants Heen known to
relieve various diseases in Ayurveda and Siddharéfbre, the researchers today are emphasizingvatuation
and characterization of various plants and planbstituents against a number of diseases basedeintthditional
claims of the plants given in traditional systemrafian medicine. Extraction of the bioactive plaonstituents has
always been a challenging task for the researchirghis present study, an attempt has been madgvio an
overview of certain extractants and extraction meges of Hevea brasiliensis and is of interestnalyse the
various phytochemical constituents of butyl alcolaetone and Chloroformic extracts of Hevea biasdis. Our
results indicate that the medicinal plant Hevea diliansis posses secondary metabolites such aaritags,
alkaloids, tannins, cardiac glycosides and steraitls., Therefore, it is of interest to investigdie phytochemical
and the antibacterial effects of Hevea brasiliensigainst E.coli, Pseudomonas aeruginosa and Klabsil
pneumoniae
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INTRODUCTION

Plants have been a valuable source of natural ptedar maintaining human health, especially in lést decade,
with more intensive studies for natural therapdswadays, the use of phytochemicals for pharmacaupurpose
has gradually increased in many countries. AccgrtiinWorld Health Organization (WHO) medicinal pglamvould

be the best source to obtain a variety of druguAlB0% of individuals from developed countries trselitional

medicine, which has compounds derived from medi@tants.[1]

The use of crude extracts of plants parts and phg@micals, of known antimicrobial properties, cands great
significance in the therapeutic treatments. In mégears, a number of studies have been condunte@rious
countries to prove such efficiency. Many plantsénbeen used because of their antimicrobial traitéch are due
to the secondary metabolites synthesized by thetpld@hese products are known by their active sulosts like,
phenolic compounds which are part of the esseaiigl as well as in tanning. The screening of plamatducts for
antimicrobial activity have shown that the highé&nts represent a potential source of novel arttibjorototypes
There has been an increasing incidence of multgdistances in human pathogenic microorganismasdent years,
largely due to indiscriminate use of commercialirardrobial drugs commonly employed in the treatmenft
infectious diseases. This has forced scientistdoch for new antimicrobial substances from varguusces like the
medicinal plants [2].
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Plant produces a wide variety of secondary met@mlivhich are used either directly as precursorasotead
compounds in the pharmaceutical industry. It iseexed that plant extracts showing target sitesrdtien those
used by antibiotics will be active against drugigtesit microbial pathogens. However, very littldormation is
available on such activity of medicinal plants and of the 4,00,000 plant species on earth, olyall number has
been systematically investigated for their antimiial activities. [3]Hevea brasiliensisthe Para rubber tree or
sharinga tree, or, most commonly, the rubber tgee,tree belonging to the family Euphorbiacdtis the most
economically important member of the gemiessea It is of major economic importance because the
milkylatex extracted from the tree is the primapyice of natural rubber.

Hevea brasiliensis

EXPERIMENTAL SECTION

Plant Materials
The medicinal plant used for the experiment weaeds ofHevea brasiliensiscollected from local ayurvedic shop,
and the plant material were identified and auttwaigid by botanist Chennai, Tamil nadu. India.

Extraction from plants

500 grams of leaf oHevea brasiliensisplant was packed in separate round bottom flaskdmple extraction. The
extraction was conducted by 1000 ml of the solveixture for a period of 72 hours. At the end of éxraction the
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respective solvents were concentrated under reduesdure and the crude extracts were stored figeedtor, for
further use.

Phytochemicals analysis
The extracts prepared were analyzed for the presehalkaloids, saponins, tannins, steroids, flaws, anthra
quinones, cardiac glycosides and reducing sugaesdban the protocols available in the literat{4¢.

Test for alkaloids

The extract of the crude dry powder of each solvest evaporated to dryness in boiling water batte fiesidues
were dissolved in 2 N Hydrochloric acids. The migtwas filtered and the filtrate was divided intoete equal
portions. One portion was treated with a few drofslayer’s reagent, one portion was treated withaé@mount of
Dragondroff's reagent and the third portion wasited with equal amount of Wagner’s reagent respsgti The

appearance of creamish precipitate, the orangépitete and brown precipitate indicated the presasfaespective
alkaloids.[5]

Test for saponins
About 2 ml of plant leaf extract was vigorously kba with water in a test tube and then heated to Bothing
was observed which was taken as a preliminary ecigéor the presence of the saponins

Test for tannins
About 2 ml of plant leaf extract was added wasOnmll of water in a test tube and filtered. A fevopls of 0.1%
ferric chloride was added and observed for browgigen or blue-black coloratiof&]

Test for steroids
2 ml of acetic anhydride was added to 2 ml of plaxtract of each sample along with 2 ml sulphada. The
colour changed from violet to blue or green in s@amples indicating the presence of steroids.

Test for flavonoids

2 ml of extract solution was treated with 1.5 mI5®&% methanol solution. The solution was warmed reuedal
magnesium was added. To this solution few dropsoof. Hydrochloric acid was added and the red coloas
observed for flavonoids and orange colour for flaa® [7]

Test for anthraquinones

About 2 ml of extract was taken in a dry test tapel 5 ml of chloroform was added and shaken forirh ithe
extract was filtered and the filtrate shaken witua volume of 10% of ammonia solution. A pink @bbr red
colour in the ammonical layer indicates the presasfanthraquinonefs]

Test for cardiac glycosides

2 ml of extract was dissolved in 1 ml of glaciabtic acid containing 1 drop of ferric chloride d@dm. This was
then under layered with 1ml of concentrated sulighacid. A brown ring obtained at the interfaceioaded the
presence of a deoxysugar characteristic of carsli¢é]

Test for Proteins
To 2ml of extract and 1 ml of protein solution 1afl40% NaOH solution and 1 to 2 drops of 1% CuSQt®on
was added. A violet colour indicated the preserigeeptide linkage of the molecul®,1q

Test for Amino Acids
To 2 ml of sample was added to 2 ml of Ninhydriagent and kept in water bath for 20 minutes. Apgpeee of
purple colour indicated the presence of amino acidse sampl€9]

Test for Tri-Terpenoids

5ml of each extract was added to 2ml of chlorofamd 3ml of con. H2SO4 to form a monolayer of reddisown
coloration of the interface was showed to form fpessiresult for the tri-terpenoids. [9]
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Test for Reducing Sugar

To 2 ml of extract 2 drops of Molisch’s reagent veasled and shaken well. 2ml of conc. H2SO4 wasdddehe
sides of the test tube. A reddish violet ring appéat the junction of two layers immediately irati&d the presence
of carbohydrateq410]

Antibiotics
Broad spectrum antibiotics, Penicillin and Ampiaillvere used as control drugs.

Bacterial Strains
The strains of microorganismi.¢oli, Klebsila pneumoniae and Pseudomonas aeasgiwere used.

Determination of Antimicraobial Activity
Antimicrobial activity was measured using the stddmethod of diffusion disc plates on agar andMh€ was
calculated using dilution method (Kirby- Bauer nuth

Dilution M ethods

Dilution susceptibility testing methods were usediétermine the minimal concentration of antimi¢abbo inhibit
or kill the microorganisms. This was achieved byutihn of antimicrobial in either agar or broth nied
Antimicrobials are generally tested in log2 sedifitions (two fold).

Broth Dilution Method
The Broth Dilution Method is a simple procedure testing a small number of isolates, even singlaiss.

Preparation of microorganismsfor experiment

The pure cultures of organismi.¢oli, Pseudomonas aeruginosa and Klebsila pneumomiee sub-cultured in
nutrient broth.They were inoculated, separatelig imutrient broth and kept at 37°C for 24 hoursef,ithey were
kept at 4°C until use.

Growth Method

At least three to five well-isolated colonies, detsame morphological type, were selected from gar plate
culture of a particular microorganism. The top ekle colony was touched with a loop, and the grow#s
transferred into a tube, containing 4 to 5 ml otidunt broth medium. The broth culture was incubae35°C for 8
hours. After the incubation period broth culturedme turbid.

Disc Diffusion M ethod:

Mueller-Hinton Agar M edium

Mueller-Hinton Agar is considered to be the bestrfutine susceptibility testing of non- fastidiobacteria for the
following reasons; It shows acceptable batch-taibateproducibility for susceptibility testing. Meu is
transparent, so that the inhibition zone can bealiged clearly. It gives satisfactory growth of sh@on fastidious
pathogens. A large body of data and experienceébban collected concerning susceptibility testsquaréd with
this medium.

Preparation of Mueller-Hinton Agar

Mueller-Hinton Agar was prepared from a commergialailable dehydrated base according to the maturir’s

instructions. Immediately after autoclaving, itsnalowed to cool in a 45 to 50°C water bath. Tieslily prepared
and cooled medium was poured into glass or plaiiichottomed Petri dishes on a level, horizostafface to give
a uniform depth of approximately 4 mm. This cormggs to 60 to 70 ml of medium for plates with di¢eng of

150 mm and 25 to 30 ml for plates with a diametel@ mm. The agar medium was allowed to cool tnro
temperature and unless the plate is used the sapestbred in a refrigerator. Plates were usedimilven days
after preparation unless adequate precautions,agialiapping in plastic, have been taken to miréngiz/ing of the
agar. A representative sample of each batch oéplatis examined for sterility by incubating at 8B5°C for 24
hrs or longer.
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Preparation of antibiotic stock solutions

Powders of the two antibiotics (Penicillin and Awipin) were brought from authorized medical shdpey were
accurately weighted and dissolved in sterile déstil water in appropriate dilutions to yield the uegqd
concentrations. The stocks were kept in aliquots wil volumes and frozen at -20°C

Preparation of plant extract solutionsfor the experiment
The dried plant extracts were weighed and dissolmesterile distilled water to prepare appropridil@ition to get
required concentrations (1.0mg/ ml, 1.5mg/ ml,i2d@ ml, and 2.5 mg/ ml). They are kept under refragion.

Preparation of dried filter paper discs

Whattman filter paper (No.1) was used to prepasesdapproximately 6 mm in diameter, which are pldnea Petri
dish and sterilized in a hot air oven. After theriization, the discs were poured into the différeoncentration of
broad spectrum antibiotics and into the preparadtgxtract solutions and again kept under refaigen for 24 hrs.

RESULTSAND DISCUSSION

Extracts of plants and phytochemicals are gettirayemimportance as potential sources for inhibitdifferent
diseases during the recent decade. Ethnobotarlimaisphave a greater number of positive resulta taadomly

selected plants.

Table 1. Preliminary Phytochemical constituents of Aqueous, Ethyl acetate, ethanol and Chloroformic extracts of Hevea brasiliensis

SNO Phytochemicals | Ethyl acetate | Ethanol | Chloroform | Aqueous
1. Flavonoic ++ ++ ++ ++
2. Alkaloids ++ ++ ++ ++
3. Saponins _ _ ++ ++
4. Tanins ++ ++ ++ _
5. Amino acid ++ ++ ++ o
6. Protein ++ ++ ++ ++
7. Triterpenoid L L L L
8. Reducing sugi ++ ++ ++ ++
9. Cardiac glycoside ++ ++ ++ _
10. Anthroquinones _ _ _ _
11. Steroids ++ ++ ++ ++
“t” - Positive. - Negative.

Figure 1. Showsthat the M1 C value of penicillin and Ampicillin
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. Group Il, lll and IV are compared with Group I.
. Group |, lll and 1V are compared with Group 1.
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Figure 2. Showsthat the Zone of Inhibition (mm) of penicillin, Ampicillin and H.Brasiliensis against E.coli, Pseudomonas Aeruginosa and
Klebsila pneumonia
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. Group Il, lll and IV are compared with Group .
. Group |, lll and IV are compared with Group II.

Reading of Minimum Inhibition Concentration

Minimum inhibition concentration was expressed tes Ibwest dilution which inhibited growth judged tack of
turbidity in the tube, because very faint turbiditight be given by the inoculums itself. The in@taltube was kept
in the refrigerator overnight and was used as thedard for the determination of complete inhilitidhe plant
extracts were found to be effective against thedlselected bacterial species [13]

Reading Zone of Inhibition and I nterpreting Results

After 16 to 18 hrs of incubation each plate wasn@rad. Once the resulting zones of inhibition caméormly
circular and in a confluent lawn of growth, the rdieters of the zone of complete inhibition (as julidy the
unaided eye) are measured, including the diamétireadisc. Zones are measured to the nearest rimg asuler,
which was held on the back of the inverted Petig[14].

« Clear inhibition zones indicated the presence tifraorobial activity,

e Group II, lll and IV are compared with Group |

e Group |, lll and IV are compared with Group |l.

Table 1. Showed that the phytochemical constituehishloroformic Ethyl acetate and Water extramtsHevea
brasiliensis. The phytochemical screening of the crude extraet®aled the presence of Flavonoids, alkaloids,
saponins, sugars, tannins, steroids and proteires present. Saponins were present in chloroformtiaet whereas,
the Ethyl acetate extract shows negative resulthé case of flavonoids all extract showed positiesult. The
chloroform extracts shows the amino acids were gmtesvhereas water extracts showed negative reshé.
terpenoids were absent in all extracts. The redusugar were present in all extract. The cardigicaglides absent
in water extract and Anthroquinone were absentliexaracts.

The Phytochemical screening carried out withvea brasiliensidias revealed the presence of many secondary
metabolites which interns contributed to its phit@mical pharmacological activitiesThe present study portrays
that the phytochemical in ldevea brasiliensisnay contribute many significant ways for variotisdges in a truth

full manner to the various activities of the planfuture.

Plants have been used for thousands of yearsuorfeEnd conserve food, to treat health disordetstarprevent

diseases including epidemics. The knowledge ofrthealing properties has been transmitted overctrguries
within and among human communities. Active compeupdoduced during secondary vegetal metabolism are
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usually responsible for the biological propertifgssome plant species used throughout the globevéoious

purposes, including treatment of infectious dissasgurrently, data on the antimicrobial activity mfimerous
plants, so far considered empirical, have beemsfi@lly confirmed, concomitantly with the increiag number of
reports on pathogenic microorganisms resistantntonérobials. Products derived from plants mayembially

control microbial growth in diverse situations a@ndhe specific case of disease treatment, numestudies have
aimed to describe the chemical composition of thptaet antimicrobials and the mechanisms involvecdhicrobial

growth inhibition, either separately or associatith conventional antimicrobials. Thus, in the pnes work,

medicinal plants with emphasis on their antimicablproperties are reviewed.

In the present study the results show that theaeitirom H.brasiliensispossess antimicrobial activities against
E.coli, Klebsila pneumoniaeand Pseudomonas aeruginos@he extract compared favorably with the standard
antibiotics Penicillin and Ampicillin. The plant ®act showed more activity that broad spectrum béotic
activities. The MIC ofH.Brasiliensiswere shown in table-1. The standard Penicillin &mdpicillin had MIC
values varying between The E.coli value for Peliicibas 0.280 , for Ampicillin was 0.260 and fidrBrasiliensisit
was 0.300 respectively. THeseudomonas aeruginosa value Renicillin , Ampicillin andH.brasiliensiswas
0.320, 0.340, 0.360 Respectively. And Kdebsila pneumoniae the values fenicillin was 0.300 Ampicillin was
0.310 andH.brasiliensiswas 0.380The results indicated that the extractidfbrasiliensishas stronger activity than
that of standard antibiotics (Figure 1). Sinceiamictimes, herbs and /or their essential oils Hasen known for
their varying degrees of antimicrobial activities

Except forE.coli, Klebsila pneumoniaand Pseudomonas aerugingdanterococcimay be resistant to Ampicillin
and Penicillin because of production of low affinRenicillin binding protein (PBPs) or less commpohécause of
the production o3 Lactamase. [11]. The disc diffusion test can aamly detect isolates with altered Penicillin
binding proteins but it will not reliably deteptlactamase producing strains. The rfdactamase producing stains
are detected best by using a direct, nitrocefinethgislactamasetest. Certain Penicillin, Ampicillin resistance
Enterococci may possess high level of resistant (PenicillinGkug/ml or Ampicillin > 54 pg/ml). The disc
diffusion test can not differentiate those with mat resistance from this high level resistance [1ZFor,
Enterococcus recovered from blood and CFS, the laboratory kheonsider determining the actual MIC from
Penicillin or Ampicillin sincek . faceiumstains with normal lower level resistance (PeliciMIC<54 ug/ml and
Ampicillin <22 pg/ml) should be considered potelfissusceptible to synergy with an ammioglycosiite the
absence of high level amminoglycoside resistandereas strains with higher level resistance masebstant to
such synergy
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