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ABSTRACT

The enlarging prevalence of drug resistant bactara booming incidences of oxidative stress-relakegenerative
diseases has paved the way for the identificatfomowel drugs from natural sources. Even thougleaeshes have
been conducted in various plant species to exphair therapeutic applications, there still exisicunae in the
exploration of the medicinal properties of authemtiants that could be a rich source of treasurbgtpcompounds.
In this study, the antibacterial, antifungal and tiamidant activities of Shorea robusta, Hyptis sealens,
Spathodea campanulata were evaluated. The frestesefd. suaveolens, S. campanulata) and powdesstedins
(S. robusta) were extracted using methanol, patrolether, acetone, chloroform and water to test #ficacies as
antimicrobial agents against strains of Micrococcligeus, Proteus vulgaris, Aspergillus niger andn@Gaa
albicans. The aqueous and methanolic extract ofralthree plants exhibited good antibacterial @tyi while the
chloroform extracts proved its potential as a betamtifungal agent. The ability of all the extrackom H.
suaveolens, S. campanulata and S. robusta to sgavieze radicals was ascertained by hydrogen pdmxriethod.
The methanolic and aqueous extracts of H. suaveaed S. campanulata displayed promising resultsrevhs S.
robusta extracts showed moderate activity. The mbsiens made in this study support the use ofdhpants as a
natural remedy and as a low cost intervention ia é#mhanced therapy for drug resistance and othegalies. It can
be concluded that this study would definitely léadhe establishment of new and more potent dmays €heaper
native plants from natural origin.

Key words. Antimicrobial activity, Free radical scavengingigity, Hyptis suaveolens, Spathodea campanudaiich
Shorea robusta.

INTRODUCTION

Medicinal plants are described as any plant with onmore of its organs containing therapeutic ptynstituents
that can be used as precursors for the synthesistioficrobial drugs [1] antioxidant, anti-infeati® and anti-tumor
activities [2]. Due to the presence of such comptae&ith therapeutic values, medicinal plants hbeen used for
centuries as remedies for human diseases [3]. Uniddly, medicinal plants are the prime source ofdrin both
developing and developed nations and about 2004t ppecies are known to possess medicinal valtreiAsian
traditional system of medicine [4]. Hence the uBelant derived natural compounds used as altematurces of
medicine continues to play a crucial role in thaayal wellness of the people all over the world.

Recently, antibiotic resistance has become a glabakcern [5]. This ever-increasing incidences ofibéotic
resistance is largely due to the indiscriminate afseommercial antimicrobial drugs employed for theatment of
infectious diseases [6,7]. The ultimate goal isffer an appropriate and efficient antimicrobialgiito the patients
that ultimately leads to the rise in the univerdamand for natural antimicrobial therapeutics [8§l an order to
meet such increasing demand, further exploratiguiait antimicrobials are essential.
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An antioxidant is any compound that slows down oevpnts the oxidation of molecules. Antioxidants hg
terminating the chain reactions through the remafafree radical intermediates and inhibit otheridation
reactions by being oxidized themselves. Henceoxidiants are often considered as reducing agerds as
polyphenols, thiols, ascorbic acid etc.[9]. An i&se in free radical generation or impaired endmgeantioxidant
mechanism is the important causes of oxidativesstieading to the development of chronic diseaHes.reactive
oxygen species include such as hydroxyl radicalpexide anion radicals and free radicals spesieh as
hydrogen peroxide [10]. Synthetic antioxidants,hsas butylated hydroxyanisole (BHA), butylated toyditoluene
(BHT) and tert-butylhydroquinone (TBHQ) are widaiged in the food industry. However, due to thedased
toxicity and carcinogenicity of synthetic antioxids, a restriction has been imposed for their ugadel?].
Therefore, the development and utilization of meféective antioxidants of natural origins are degdir The
secondary metabolites of plants were identifiecthes source of various phytochemicals that coulddivectly
utilized as intermediates for the production of elodrugs. Natural medicines are believed to be naceptable
and compatible to the human body when compare rithstic drugs. Thus it is extremely beneficial tride the
maximum sources of drugs from the traditional systé medicine for providing adequate healthcargises to the
rural people [13] as well as conserve and limitdker-exploitation of several authentic medicinains.

Hyptis suaveolensommonly known as “Wilayati tulsi” belongs to tfemily Lamiaceae and is an ethnobotanically
important medicinal plant. Almost all parts of ttptant are being used in traditional medicine &atrvarious
diseases [14]Spathodea campanulata Beawommonly known as the Fountain Tree or Africadipibelongs to
the family Bignoniaceae which is native to Africadaalso in India [15]. The plant drug selectedtfas study has a
broad spectrum of proven biological activity [16idachemically interesting compounds [17] such &doid
glucoside and phenolic benzoic aci@&horea robustasaertn (Dipterocarpaceae) is widely distributediridia,
Nepal and Bhutan. The oleoresin (gum) of the agi@dats has been reported in indigenous system dfaine as it
also used as an ingredient of ointments to healndsuburns, pains, skin diseases and to controthdia and
dysentery [18-20].

Considering the vast potentiality of the three roewgil plants, the present study involved a systeniayestigation
to screen the antimicrobial and free radical scgienefficacy from the leaves ¢lyptis suaveolens, Spathodea
campanulataand from the oleoresins 8horea robusta.

EXPERIMENTAL SECTION

Chemicals
All the chemicals used in this study were of anehjtgrade and were purchased from Hi-Media lad.,IMumbai,
India.

Collection of Plantsand Test Organisms

Hyptis suaveolenand Spathodea campanulateere collected from the local areas in and arouhdn@ai and the
oleoresins oShorea robustavere commercially purchased from Central SiddhaeReh Institute, Chennai (Fig 1).
Bacterial cultures of gram positiwdicrococcus luteugM. luteud and gram negativeroteus vulgarigP. vulgarig
and fungal strainsAspergillus niger(A. nige) and Candida albicans(C. albican3 were procured from the
Laboratory of Department of Microbiology, Centradther Research Institute (CLRI) Campus, Adyarnghe

Maintenance of Culturesand Preparation of Inoculums
The Bacterial cultures were maintained at 37°C urint Broth (NB) and the Fungal Strains were rtaimed at
28°C in Potato Dextrose Agar (PDA).

The gram positiviM. luteusandP. vulgariswas cultured in NB medium by inoculating a loopdéiiculture from the
mother culture and serial diluted to obtain®*Idllution factor and stored at 37°C overnight fdr iours in rotary
shaker incubator.

The fungal strainé\. nigerand C. albicanswere sub cultured in PDA plates by using cork-bamea grown at 27°C
for 5 days in Incubator. Then 8 ml of sterile watexs poured over the grown fungus, the spores regneved and
inoculated in PDB medium with serial dilution totatm 10° dilution factor and incubated at 27°C for 2 days.

Preparation of Plant Extracts

The collected leaves dflyptis suaveolensnd Spathodea campanulataere washed thoroughly 2-3 times in
running tap water followed by sterile distilled watand were dried in hot air oven at 60 °C ovemnighe dried
leaves and the oleoresinS. (robusta were grounded well with the help of mortar andtfee 5g each from the
powdered dried leaves and oleoresin were mixed Withml of five solvents such as Water, Methanollo€form,
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Acetone and Petroleum Ether (50mg/ml) and was ket rotary shaker at 37 °C for 48 hrs. The sofutias
filtered through Whatmann filter paper no.1 and stsed in air tight bottle at 4 °C.

Hyptis suaveolens Spathodea campanulata

Shorea robusta
Fig 1: showsthe leaves of Hyptis suaveolens and Spathodea campanulata and the oleoresins of Shorea robusta

In vitro Antimicrobial Assays

The crude extracts of five solvents frdin suaveolens, S. campanulaadS. robustavere tested for antibacterial
activity using agar disc diffusion technique foliogy the Kirby-Bauer method [21]. 200l of each bacterial
subculture was micropipetted onto the solidifiedraglates separately and the cultures in each plate evenly
spread over the agar medium. Sterile discs of 6nammeter were cut out using a Holing Pincer, froiwVlaatmann
filter paper Grade 1. 150l of each extracts and solvents were impregnate thre disc respectively. Antibiotic
gentamycin was used as positive control and theeatd as negative control. All the discs were plaoethe centre
of the respective plates using a pair of steritedps. The plates were kept at room temperatur2 faurs to allow
diffusion and then incubated at 37°C for 24 houaram incubator. Next day the diameter of the Zdohklkibition
was measured in millimetres (mm).

The crude extracts were also tested for antifuagdivity by disc diffusion method [22]. The PDA f#a were
inoculated with each fungal culture by point in@tidn. Sterile discs of 6mm diameter were impregaatith 150
ul of each extracts and solvents and were placegsirorganism-seeded plates. The solvents wereassedgative
control and Nystatin (1@g disc) were used as positive control. The activigs determined after 72 hours of
incubation at 28°C. The diameters of the inhibittmmes were measured in mm.

Free Radical Scavenging Activity by H,O, Assay

The ability of the extracts to scavenge hydrogeroxide was determined by the method of Rethal [23]. A
solution of hydrogen peroxide {8,) (40 mM) was prepared in phosphate buffer (pH.744inl of each extracts
from different solvents (4 mg/ml) were added tondl.6f previously prepared @, solution. The absorbance of the
solution was measured at 230 nm after 10 min agairsdank containing phosphate buffer withowOr using
Varian Cary 100 UV-Visible Spectrophotometer. AdgorAcid was used as the control. The percentage,0b
scavenging by the extracts was calculated usingptimeula

% Scavenging [bD,] = 1- Abs (sample) /Abs (control) x100
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Where, Abs (control) was the absorbance of therobmt 230nm and Abs (sample) was the absorbandbeof
extracts at 230nm.

RESULTSAND DISCUSSION

In vitro Antimicrobial Assays

Thein vitro antibacterial and antifungal activity of the extsafrom the test plantS.robustaH. suaveolensnd
S.campanulatagainst bacterial species Mt luteusandP. vulagrisand fungal strain oA. nigerandC. albicans
were determined. Table 1 shows the different inigibilevels ofH. suaveolengxtracts against the bacterial and
fungal strains. The maximum zone of inhibition veadibited by the aqueous extracttdf suaveolengagianstM.
luteusandP. vulagriswith 20mm diametefor the bacterial strains and by the acetone eixagainstC. albicans
with 18mm. Table 2 shows the zone of inhibitionues produced b$.campanulataxtracts against the bacterial
and fungal strains. The aqueous extractSafampanulatsshowed maximum inhibition with 17mm agairit
luteus while the chloroform extract displayed a zonehwitmm diameter again&t. albicans Table 3 shows the
different inhibition levels ofS.robustaagainst the test bacterial and fungal pathogens. maximum zone of
inhibition was exhibited by the aqueous and metharextracts ofS.robustaagainst gram negative. vulagris
whereasA. nigerwas inhibited with a maximum of 18mm. Fig 2 shoWws aintibacterial plates that displayed the
highest inhibition zones by the test plant extraEtg 3 displays the antifungal plates that shogttaximum zone
of inhibition by the three medicinal plants. Thesjiwe control gentamycin inhibitell. luteusandP. vulagriswith
24mm and 22mm respectively and nystatin inhibAedigerandC. albicanswith 18mm and 24mm respectively.

Table 1: Zone of Inhibition (in mm) exhibited by H. suaveolens extracts against various pathogens

Solvents Zoneof | _nhibition_ (mm _
M. luteus | P.wulgaris | A.niger | C. albicans
Water 20 20 10 10
Chloroform 10 10 10 16
Acetone 15 13 16 18
Petroleum Ether 0 8 0 10
M ethanol 18 16 13 12

Table 2: Zone of Inhibition (in mm) exhibited by S. campanulata extr acts against various pathogens

Zone of Inhibition (mm

Solvents M. luteus | P.wulgaris | A.niger | C. albicans
Water 17 16 15 10
Chloroform 8 0 12 16
Acetone 10 14 10 0
Petroleum Ether 0 10 10 8
M ethanol 16 14 14 16

Table 3: Zone of Inhibition (in mm) exhibited by S. robusta extracts against various pathogens

Zone of Inhibition (mm

Solvents M. luteus | P.vulgaris | A.niger | C. albicans
Water 15 16 12 10
Chloroform 0 5 18 15
Acetone 12 10 12 10
Petroleum Ether 0 8 10 12
M ethanol 14 16 12 14

Free Radical Scavenging Activity by H,O, Assay

Hydrogen peroxide is a weak oxidizing agent and icactivate a few enzymes directly, usually by aetidn of
essential thiol (-SH) groups.,&, probably reacts with Fé and possibly Cé" ions to form hydroxyl radical which
may be the origin of many of its toxic effects.idttherefore biologically advantageous for cellsctmtrol the
amount of hydrogen peroxide that is allowed to audate. The present study assessed the five diffsavents of
S.robusta H. suaveolensand S.campanulatdor its free radical scavenging activity by,® method. Table 4
provides the % scavenging data from the differemeits of the three plants. It was shown that hilghest %
scavenging was produced by the methanolic extfaet suaveolensvith 71% followed by the aqueous extract of
S.campanulatavith 70.2% scavenging. The methanolic extrackabbustashowed a moderate level of scavenging
of 64.7%. Fig 4 illustrates the various levels gOglactivity by S.robustaH. suaveolenandS.campanulataThe %
scavenging of ascorbic acid standard was obseovbd 70%.
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P. vulgaris

M. luteus

Methanol Extract (S. robusta)

Aqueous Extract (H. suaveolens)

P. vulgaris

Aqueous Extract (H. suaveolens)

M. luteus

C. albicans

Agqueous Extract (S. campanulata)

Fig 2: Antibacterial plates showing the maximum inhibition by the three medicinal plantstested by disc diffusion assay

C. albicans

Chloroform Exiract
(S. robusta)

Chloroform Exiract
(S. campanulata)

Acetone Exiract
(H. suaveolens)

Fig 3: Antifungal plates showing the maximum inhibition by the three medicinal plantstested by disc diffusion assay

Table 4: H,O,radical scavenging activity of the various extracts from S.robusta, H. suaveolens and S.campanulata

Solvents % Scavenging | % Scavenging | % Scavenging
H. suaveolens | S. campanulata S. robugta
Water 66.2 70.2 59
M ethanol 71 69.7 64.7
Acetone 47 55.6 44.4
Chloroform 30.6 39.7 30.1
Petroleum Ether 31.3 42 36.3
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B H. suaveolens

B S. campanulata

B S. robusta

B Ascorbic Acid

%0 Scavenging

Water Methanol Acetone Chloroform Petroleum
Ether

Solvents

Fig 4: Variouslevels of percentage scavenging of the plant extractswith reference to Ascorbic acid

Currently, much attention has been projected tosvéind biologically active compounds isolated frompylar plant

species. The use of medicinal plants plays an xedisable role in covering the basic health needieirloping

countries and these plants may offer a new soureatibacterial, antifungal and antiviral agentghngignificant

activity against infective microorganisms [24,2Bhe results from the antimicrobial activities oétbrude extracts
demonstrated significant inhibition against theteddspathogenic bacterial and fungal isolates. Tdneeaus and
methanolic extracts showed high inhibitory poteagginst the bacteria while the chloroform extraiveed good
potency against the fungal species than petroldher.eThis effectiveness may be due to the cumdilattion of

different compounds present in the plant parts.[d&ley include flavonoids, alkaloids, triterpenoiaisd other
compounds of phenolic nature and are classifieattige anti-microbial compounds [27]. The inabilifypetroleum

ether to display as an effective inhibition activihight be of its weak extraction nature of bioaetcomponents
from these plants majorly for antimicrobial purp@sBespite its weak extraction ability, some of ismates were
susceptible, ascertaining that it is a solventtadbe neglected though may be less considered where potent
solvents are available.

The result obtained from the free radical actiafythe plants shows that they have appreciable atmfubioactive
components. On the bases of these results, thean@thxtract showed good scavenging activity coegbdo the
Ascorbic acid and this may be due to the higherutsoof saponins and flavonoids like quercetin polyphenols
which could be extracted only with non polar solviéke methanol. Many researches showed that plhgadcal

constituents such as flavonoids and other phewgoligpounds which have been reported to have mubiplegical

effects such as antioxidant activity, anti-inflamorg actions, inhibition of platelets aggregatiardaantimicrobial
activities [28]. Flavonoids and phenolic compouhdse good antioxidant potentials and mechanisnctibra of

flavonoids is through scavenging or chelation [2@hile phenolic compound are important becauseheir t
hydroxyl groups which posses scavenging ability].[3he antioxidant activity of phenolic compoundsmainly

due to their redox properties, which can play apdrtant role in absorbing and neutralizing fredacald. Medicinal
plants management in quality and quantity of adshiation could provide effective health care abalenge under
the best economic circumstance. In the world’s esbrcountries, where infectious diseases are pandanal

resources are limited, such challenge can assumevbelming proportions, hence the resurgence inute of
herbal preparations to treat diseases should odtwrefore, plants evaluations in antimicrobial ardiradical
properties are important majorly in managing dissaby those that can accept their innumerable safae
alternative therapy.

CONCLUSION
The present study justifies the claimed useS.ofbustaH. suaveolenandS.campanulatan the traditional system

of medicine to treat various infectious diseasassed by the microbes. Our study emphasizes thae thiants
would become good bactericide and fungicide anditiieation of their secondary metabolites for thevelopment
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of traditional medicines and further investigatioesiecessary for the production of novel plantbasompounds
like antiseptics or disinfectants. From our resutteppeared that the crude extracts of thesetimadl medicinal
plants have good free radical scavenging effectrmt@mpared with the standard that can ameoliragefdtal
effects of free radical causing various diseasegthEr chemical and pharmacological investigatitinsolate and
identify the phytoconstituents is.robusta H. suaveolensand S.campanulataand to screen other potential
bioactivities may be recommended. This study alsmerages cultivation of these highly valuable tdan large
scale to increase the economic status of the andtin the country.
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