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ABSTRACT

This study describes the extraction, fractionation and antibacterial activity of Phyla nodiflora. The plant crude
extract and all sub fractions (n-hexane, chloroform, ethyl acetate, n-butanol and aqueous) were subjected to
antibacterial activities. For antibacterial activities seven bacterial strains Escherichia coli, Pseudomonas
aeruginosa, Klebsiella pneumoniae, Salmonella typhi, Staphylococcus epidermidis, Staphylococcus aureus (MRSA)
and Bacillus subtillus were used in antibacterial assay. Ethyl acetate and chloroform fractions showed excellent
activity against Bacillus subtilis, Staphylococcus epidermidis and Staphylococcus aureus.
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INTRODUCTION

Medicinal plants are the ‘back bone’ of traditiomaimedy. The traditional medicine related to heplof both
human and animal diseases with plant-derived pagipais is considered precious information for tieeavery of
new antimicrobial and antifungal drugs [1]. The orance of medicinal plants as a source of actiugsiemerged
from the chemical profile that produces a cleargatiggical action on the biological system. Flavioiso alkaloids,
tannins and phenolic compounds have been estathiahdéhe most important bioactive compounds oftpl§2j.
Medicinal plants are economically important andsiderably useful. They contain some active subst&nehich
are used in the treament of many human ailments.plént extracts have been extracted and develapeédhen
used against different microbes [8]is well known that even the most synthetic drbigse their origin from plant
products [4].

Going complex world creating many pathogens tlmws resistance to many different kinds of drugseséh
multidrug resistant pathogens species createsusetiomubles and problems in different areas likeidential,
hospitals, industries, houses and in open air cont;mNow it becomes a world wide worst issue, &ngbunts in
world wide problems. It has been reported fromrditere that using different kinds of antibioticsaatst these
pathogens, some bacterial species becomes nonirgendecreses their sensitivity or change thensgivity to

these drugs. There are also some scientific repvbut the release of endotoxins and some otlvendary
metabolites by these microbes, due to day by dayptexity and resistivity of these microbes. Awaress about
importance of medicinal plants is growing in meticammunities, government, health care systemsasal in

common society in many developing countries. Mainrse of new drugs, and starting products for neuwgsl
comes from medicinal plants [5].

Sangita et al. 2009 studied the antibacterial agtof dried aerial parts dPhyla nodiflora by the extraction and

successive fractionation of extract using differsolvents (methanol, chloroform, petroleum ethed amter) in
increasing order of polarity [6]. It is also eviddrom literature that the extract obtained fromolehplant ofPhyla
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nodiflora showed promising antispasmodic activity in isolaeid ileum. The whole plant extract had no
antidiabetic, antidiuretic, anticancer and antivéetivity in pig [7].

Phyla nodiflora Linn.is an essential medicinal plant belongs toifawerbenaceae. It is scattered in subtropical and
tropical regionsPhyla nodiflora is used in colic, asthma, diarrhea, bronchitiserdgc gonorrhea fever, knee joint
pain, anti-inflammatory and antiplasmodic. The pleytemical study of plant shows that it contain diaeids,
sugar, essential oil, sterols, resins, tanninsremdglucosides bitter substances [8].

In the present study we have chosen the payita nodiflora used in herbal medicine to determine its antibater
property. Obviously, there are not sufficient stiémstudies that confirm the antimicrobial activiof this plant.
This study looks into the antimicrobial activity dfiis plant against some gram positive and gramatiney
pathogenic microorganism that causes the most cominfectious diseases in communities of Khyber
Pakhtunkhwa, Pakistan.

EXPERIMENTAL SECTION

Collection of sample

Phyla nodiflora plant was collected in May-June 2011 from TakhtiaiB3 District Mardan, Khyber Pukhtunkhwa
Pakistan in flowering season. The plant was idieatifby plant taxonomist Mr. Nisar Ahmad, Deparmeht
Botany, Kohat University of Science & TechnologyU8T), Kohat, Khyber Pakhtunkhwa Pakistan. The lesho
plant was washed, air dried and then crushed trseq@owder.

Preparation of crude extract and fractions
The shade dried plant &hyla nodiflora was chopped and soaked in ethanol for 2 weekslarddxtracted three
times at room temperature in the same solvent itedefl.

The ethanolic extract was evaporated under redpoeskures to obtain a gummy residue with the bElptary
evaporator. The concentrated crude residue walsefursuspended in water and partitioned sucdgssith n-
hexane, chloroform, ethyl acetate anbdutanol to obtaim-hexane soluble, chloroform soluble, ethyl acesalable
and n-butanol soluble fractions respectively. The crudéract and fractions were tightly packed and stare
refrigerator at 2C.

Antibacterial Activities

The crude plant extracts and their subsequent sbe@uble fractions were subjected to antibadteri@luation
against seven bacterial stralgoli, P.aeruginosa, K. pneumoniae, Salmonella, S. epidermidis, S. aureus, (MRSA)
and B. subtillus.

Media of Muller Hinton Agar (Oxoid UK) was prepargdconical flask in accordance to the directionsviled by
the manufacturer. The media along with petri disipgpette and metallic borer were sterilized italave for 15
minutes at 12°C and 15 psi pressure. The media was poured ittbdighes under aseptic condition (Laminar fiow
hood) [9]. The stock solutions of correspondinacfions and crude extract were prepared in Dimethifoxide
(DMSO)[10].

The modified method of Perez et al. (1990) wafedid. All of the seven strains of bacteria wereaoigd from
Deparment of Biotechnology, KUST, Kohat, Khyber Fakkhwa, Pakistan. Nutrient Agar media was inaedla
with a given bacterial culture corresponding t¢ OFU/mIl. Bacterial strains were spread on the #islidl agar
media ,then 7 mm wells were punched in the agariarieg using sterile metallic borer. Stock solutiafscrude
extract and fractions in DMSO at concentration @h2g/ml were prepared and 200 pl from each stokkiso was
added into respective wells. The petri dishes viecebated at 3T for 24 hours and control wells containing
antibiotic (Rifampin), which is a positive contr@las also run side by side in the same petri dishfter 24 hours
antibacterial activities were measured by measutiegliameter of the zones of inhibition and wermpared these
values of zones of inhibitions with the zone ofibition of standard drug (Rifampin). The amoungodéwth in each
well was measured [11, 12].

RESULTSAND DISCUSSION
In this study the detail spectrum of antibaceaetivities of the planPhyla nodiflora were observed which are
presented in table-1 and also have been shownebfighres 1-3. The anti-bacterial study was perfmragainst

seven bacterial strains ikscherichia coli, Pseudomonas aeruginosa, Klebsiella pneumoniae, Salmonella typhi,
Saphylococcus epidermidis, Staphylococcus aureus (MRSA) andBacillus subtillus. The n-hexane andh-butanol

87



ljaz Ahmad et al J. Chem. Pharm. Res., 2013, 5(3):86-90

fractions of plant weréound to be active againEscherichia coli andP. Aeruginosa. Ethyl acetate, hloroform,n-
butanol andn-hexane fractionsshowed promising activity agail Salmonella andMRSA except the crude fraction.
Among the bacterial strainBIRSA inhibition was found to be more promising (Te1). All fractions were
reasonably active againSiaphylococcus epidermidis andBacillus subtilis. These pathogens cause infections of
and soft tissues, ear, respiratory tract, bloodwiwhry trac [13].

The results shown in Tablkeindicatesthat the non polar solvent fraction-fiexane)anc the polar solvent fraction
(n-butanol) showegbromising activities against almost tested bacterial strairmmpared to the crude and ot
fractions. Exceptthanol all fractions shows enhanced resistancenagilethicillin resistanSaphylocoocus aureus
(MRSA) andSalmonella typhi. The crude and other solvent solt fractions exceptgueousfraction showed good
activity againstBacillus subtilis. The aqueous, ethanogthyl acetate and chloroform soluble fractions
completely inactive againgE.coli and P. aeruginosa. Aqueous, ethanol and chloroform fractions v also
completely inactive againgt.pneumoniae.

CONCLUSION
Our present results suggest that each fractionvhgable effects in different bioassays. It is mooended the
Phyla nodiflora is an importanplant from medicinal point of view and can be agmbtone for further b-assays

which would lead to the formulation of safe herthalgs of global interests with no or least sidectf

Tablel: Antibacterial activities of extract and fractions of Phyla nodiflora

Microorganism | Zone of inhibition (mm)
: B Aqueous| Ethanol | Ethyl-acetate| Chloroform | n-butanol | n-hexant | Standard Drug
(Bacterial strains) fracti - - ; - ) - ;
raction | fraction fraction fraction fraction | fraction | Rifampin (30uQ)
E. coli 0.0 0.0 0.0 0.0 6.1 3.3 25
P. aeruginosa 0.0 0.0 0.0 0.0 3 6 27
S typhi 8.0 4.1 16.0 13 10 14 29
MRSA 12.0 7.8 11.0 18 15 14 27
S Epidermidis 7.0 9.7 7.0 8 6 9 26
K.pheumoniae 0.0 0.0 5.0 0 3.5 2 25
B. subtilis 6.5 12.4 11.0 11 9 7 28

Figure-1: Antibacterial activities of agueous and ethanol fractions of Phyla nodiflora

30 —
c 25 - = f = -
Q
Q9 20 —
<
c —
: 15 -
o ® Aqueous Fractic
° | —
5 10 ® Ethanol Fractio
N — = Standard Drug (Rifampi
0 == = = y—
> S & \ag RS o2 o
@.Qo @00 0‘@ @@ {@\b OQ& 0\\\
@ \é,\ .&ZJ Q’é\ '%
Q‘b‘b c;b @Q\ Q& %
. _ &
Bacterial Strains

88



ljaz Ahmad et al J. Chem. Pharm. Res., 2013, 5(3):86-90

Figure-2: Antibacterial activities of ethyl acetate and chloroform fractions of Phyla nodiflora
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Figure-3: Antibacterial activities of n-butanol and n-hexane fractions of Phyla nodiflora
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