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Evaluation of antibacterial activities of ancient medicinal plants extracts
againstE. coli and S. aureus
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ABSTRACT

Herbs have always been the principal source of medicinein India. Medicinal plants have curatives properties due to
the presence of various complex chemical substances of different composition, which are found as secondary plant
metabolites in one or more of its parts. This study was designed to investigate the antibacterial activities of plants
namely Ficus geniculata (Putkal), Cassia tora (Chakor), Madhuca indica (Mahua), Pongamia pinnata (Karanj),
Boerhaavia diffusa (Punarnava), Ficus religiosa(Peepal) and Moringa oleifera (Senjana). The plant extracts were
prepared in two solvents viz. water and methanol. These extracts were tested for its antimicrobial potential against
Escherichia coli and Staphylococcus aureus. Methods used to evaluate antimicrobial potential were agar well
diffusion assay. Various concentrations of the extracts ranges upto 50mg/mi, 25mg/ml and 12.5mg/ml were
prepared. The aqueous extract of Ficus religiosa at the concentration of 50mg/ml showed the highest inhibition zone
as 1.3cm against E. coli. Preliminary results of antibacterial activity supported the traditional use of Ficus in folk
medicine. These findings suggest a new pathway in elucidating a potential antibacterial agent from Ficus religiosa.
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INTRODUCTION

Urinary tract infections (UTIs) are the second naxsthmon type of infection in the world. Urinary dtanfections
typically occur when bacteria enter the urinanctrdarough the urethra and begin to multiply in thadder. The
uropathogens after attaching to the epithelial sa@f subsequently colonizes and disseminates thootighe
mucosa causing tissue damage. After the initiabrdahktion period, pathogens can ascend into thearyribladder
resulting in symptomatic or asymptomatic bacteaufrurther progression may lead to pyelonephritid genal
impairment[1].UTIs are among the most common médaicaditions in female requiring medical treatmektound
6-10% of all young females demonstrate bacteriffjaMost of the urinary tract infections are cadis®y gram-
negative bacteria lik&scherichia coli, Klebsiella sp., Proteus vulgaris, Pseudomonas aeruginosa, Acinetobacter
andSerratia. The treatment mainly involves use of antibiotics the pathogenic bacteria are becoming increbsing
resistant to antibiotics [3]. The indiscriminateeusf antibiotics has led to evolution of multi-drpgthogens. This
necessitates the search for alternative compouadsd antimicrobial property. Therefore emphasis haen laid
over medicinal plants [4].

Bacterial gastrointestinal infections continue &nige illness and death and contribute to econaagih most parts
of the world, including high-income countries tHave developed surveillance and control progranhs Tbe
symptoms of acute bacterial intestinal infectioa asually mild to moderate, and spontaneous reomissicurs but
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in some cases, the disease can cause rapid dateroof a patient's condition [6].Within a decad®re than
100,000 persons with acute gastrointestinal indectvere reported in one of the national surveikapmograms for
communicable diseases [7].

The use of plants for healing purposes predatesahunistory and forms the origin of much modern roiedi.

Recognition of the medical and economic benefitplaht-based medicines is growing in both develgpamd

industrialized countries, although it varies grgditbm country to country [8]. Earlier studies haeported many
significant antibiotic effects in various plant edts [9-10]. The present study aimed to charamethe
antimicrobial potential of seven ayurvedic herbgiagt the urinary tract infection and gastrointegtiinfection

pathogensyiz., Ficus geniculata (Putkal), Cassia tora (Chakor), Madhuca indica (Mahua), Pongamia pinnata

(Karanj), Boerhaavia diffusa (Punarnava)ricus religiosa(Peepal) and/loringa ol eifera(Senjana).

MATERIALS AND METHODS

Selection of plants

Fresh plant/plant parts were collected randomlynfreuburbs of Ranchi, Jharkhand, India. The detfilshe
species, family, common name and part used are giv&able 1. Plants were compared with specimegsstered
at NBPR Palandu, Namkum, Ranchi, Jharkhand. Friestt paterials were washed in tap water, air daied then
homogenized to fine powder and stored in airtigittles.

Plant extract

Selected plant material were dried under shade antthed to prepare a coarse powder. The sieved
powder (50 g) was extracted with methanol solvBA0(ml) by using Soxhlet extractor for 48-52 h.ekftomplete
extraction, the methanol and aqueous solvent waaspaated by using rotary evaporator (Yamato,
Rotary Evaporator, Model-RE 801) under reduced sumes to obtain methanol crude extract (4.88 g)ud€r
extracts were filtered separately through Whatman4\ filter paper to remove particles. The pagtifiee crude
extract was evaporated completely by using rotargperator under reduced pressure to obtain dryecrud
extracts. The residue left in the separatory funves re-extracted twice follow the same proceduckfdtered. The
combined extracts were concentrated and dried loygustary evaporator under reduced pressure. Liater
solvents were used to redissolve the extracts, lyamethanol and distilled water, for further arsay

Methanol extract

A 509 of dried leaf powder were taken in a sepatatéainer. To this 250ml of methanol was addedlepd for 24
h with periodic shaking then filtered and the &ter was collected. The procedure was separatee timmes with
fresh volume of methanol. The filtrates were pooled

Aqueous extract

A 509 of dried leaf powder were taken in a sepacatdainer. To this 250 ml of distilled water waklad and kept
for 24 h with periodic shaking. Filtered and thiérdite was collected. The procedure was repeatee ttmes. The
collected filtrates were pooled.

Test microorganisms

The standard microorganisms were obtained fromcReis Scientific Laboratory Itd. India National Chieat
Laboratory, Pune, India and clinically isolated mimrganisms were obtained from Department of Millgy,
RIMS, Ranchi, Jharkhand. The bacterial strains wevered and grown in the nutrient broth. Furtheaintained on
nutrient agar slants af@.

Antimicrobial screening

Medium-Muller Hinton Agar (3.8 gm/100 ml of distiil water) was prepared, autoclaved at’@fdr 15minutes at
15lbs and poured in sterile petri plates up to ifoum thickness of approximately 5-6cm and the agas allowed

to set at ambient temperature. The microorganisere imoculated in nutrient broth and incubated78€3The well

was made in the MHA medium after inoculation witlcroorganisms. Later wells were loaded with antiband

allowed to diffuse in the medium. The zone of initidm (ZI) of bacterial growth around each wellngeasured and
the susceptibility is determined.
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Determination of minimum inhibitory concentration imicro-dilution assay

The minimum inhibitory concentration (MIC) was meesd as the lowest concentration of the compoundHhibit
the growth of microorganisms [11].MIC values wertetmined by broth dilution assay of micro dilutiagsay.
Varying concentrations of the extracts (50mg/ml,g&mi and 12.5mg/ml) were prepared. A 0.1ml of stadized
test organism of controls were equally set up hggisolvents and test organisms without extrace fitbe with
least concentration of extract without growth aftegsubation was taken and recorded as the minirmhibitory
concentration of the respective plant extract.

Statistical analysis

The mean values will be compared using respectavedard error (SE) followed by statistical compamibetween
control and test groups for evaluation of significehanges in values by Studerttt®st. P<0.05 will be considered
as significant. Results were expressed as meare valBE of growth inhibition zones diameters obtdiwgth
different extracts of various plants whose amouaw sufficient to perform three repetitions.

RESULTS AND DISCUSSION

Many of the existing synthetic drugs cause varisige effects. Hence, plant based drug developmeumt de
useful in meeting this demand for newer drugs withimal side effects. Plants are important sourfceotentially
useful chemicals for the development of new chegrafbeutic agents. The first step towards this gogénerally
the in vitro antibiotic activity assay. Several diks have reported that many plants possess ditilpimperties
including the parts i.e. flower, bark, stem, leafc[12]. Recently, a number of plants have beerorteg for
antibiotic properties across the world [13].

In present study the antibacterial analysis ofedéht plants extractsz., F.geniculata, C.tora, M.indica, P.pinnata,
B.diffusa, F. religiosa, M.oleifera of agueous and methanolic extracts were estimagainst the antibiotic
gentamycin onE.coli and Saureus. The aqueous extract of seed®.pinnata showed the least activity at
concentration of 12.5 mg/ml on both bacterial siffable 2).While the mehanolic extract of seedglaftM.indica
showed the least activity at 12.5mg/ml on bothet@strganisms (Table 3).

According to our study the aqueous extract of ledfs. religiosa showed the highest antibacterial activity at the
concentration of 50 mg/ml which was recorded a€rh.3The zone of inhibition of. religiosa was even greater
than that of Gentamycin which was recorded as thh&gainstE. coli. However, its activity again® aureus was
lower. Since the aqueous extract of leafs of Fyietia is higher at 50 mg/ml than the positive aanthus this plant
could be a better alternativefor many antibiotigaiastE. coli related infections. While the rest of extractsatf
plants showed insignificant activity on both testedanisms. Therefore, plants which showed lessigcthan that
of Gentamycin can be assumed not as effective amal@ntibiotics. The differences in the antimidedtefficacy
could be due to variable distribution of phytocheshicompounds in different parts. A recent studyied out by
Supriya and Harshita (2013)showed that extractdriéfd powdered leaves @ficusreligiosa in petroleum ether,
chloroform, methanol and water were quite effectivénhibiting growth ofE.coli and Saureug14].It was found
that chloroform extract showed good antimicrobietivaty measuring zone of inhibition close to 16 nagainst
E.coli. The result was found in accordance with our teswhich also indicated greater zone of inhibit{ett cm)
for F. religiosa than other investigated plant extracts.

The antibacterial activity df. religiosa leaves had tested against various bacterieRik@lgaris, E. coli, B.subtilis,
Saureus, P.aeruginosa andK. pneumonia. The current findings supported the earlier wankcbloroform extract of
F. religiosa leaves extract [15]. However, present findingstiamict with the earlier reports on diethyl etheda
methanol extracts of. religiosa leaves which showed maximum inhibition 8mureus followed by E.coli and
P.aeruginosa[16].

Our findings were found partially contradicting ttee study conducted by Ramakrishnaiah and Harigré13)
who investigated the antimicrobial activity of matiolic extract.religiosa(bark and leaves),on three bactdtia
coli, P.aeruginosa andSaureus and one fungusAgpergillusniger) by disc diffusion method [17]. The methanolic
extracts of leaves and bark showed antimicrobidiviae against all three bacteria. Whereas, in atudy
antimicrobial effect ofF.religiosa was only prominent againdt. coli. Interestingly, againsS aureus the
antimicrobial effect of-.religiosa was significantly limited. Study by Ramakrishnaiaid Hariprasad (2013) also
indicated that at lower concentrations methanolaexs showed less antimicrobial activity and shovaigher
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activity at higher concentrations [17]. Our resalso revealed less or no antimicrobial activity lawer
concentrations. Our study has also been found @ordance with study carried out by Chavan(2011).[I&e
study by Chavan (2011) investigated antibactecéivity of C. tora and found that most of the microbial strains
were resistant to its effects. Our study also iadid similar results, however, at higher conceioinat the

antimicrobial activity ofC. torawas slightly effective.

Table 1: Ethnobotanical information of medicinal plant used for the study

Plant Species Family Common Namg  Part Used Abbrevian
Ficusgeniculata Moraceae Phutkal Leaf Sample 1
Cassiatora Cesalpinaceadq Chakor Leaf Sample 2
Madhucaindica Sapotaceae Mahua Bark Sample 3
Pongamiapinnata | Fabaceae Karanj Seed Sample 4
Boerhaaviadiffusa | Nyctaginaceag Punarnava Root Sample 5
Ficusreligiosa Moraceae Pippal Leaf Sample 6
Moringaoleiferaa | Moringaceae | Moringa Leaf Sample 7

Table 2:Antibacterial activity (ZI) of aqueous plants extract recorded by agar well diffusion method

Concentration Samplel | Sample2 | Sample3 | Sample4 | Sample5 | Sample6 | Sample7 | Gentamycin
(mg/ml) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm)
50 0.41+0.01| 0.32+0.02 0.46+0.03 0.27+001 0.4430.01.3+0.05* | 0.25+0.01
E.coli 25 0.23+0.01| 0.29+0.01 0.33+0.1 0.19+001 0.322(0.00.97+0.03*| 0.15+0.01] 0.9+0.05*
125 0.1940.02| 0.17+0.01 0.12+0.01 0.18+0/01 0.1a%Q 0.49+0.03| 0.29+0.01
Saureus 50 0.35+0.01| 0.34+0.02 0.38+0.02 0.29+0.01 0.322(0.00.46+0.04 | 0.27+0.02
) 25 0.26+0.01| 0.19+0.02 0.31+0.02 0.15+001 0.21#0.00.35+0.02 | 0.19+0.02 0.53+0.04
125 0.12+0.01] 0.14+0.01 0.21+0.01 0.11+0/01 0.1@%(} 0.25+0.01| 0.18+0.02
*P<0.05
Table 3: Antibacterial activity (ZI) of methanolic plants extract recorded by agar well diffusion metiod
Concentration Samplel | Sample2 | Sample3 | Sample4 | Sample5 | Sample6 | Sample7 | Gentamycin
(mg/ml) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm)
50 0.43+0.02] 0.46+0.02 0.29+0.1 0.45+001 0.4130.00.5+0.01 | 0.32+0.02
E.coli 25 0.34+0.03] 0.23+0.01 0.26+0.01 0.42+0.03 0.37#0.00.36+0.02| 0.25+0.01 0.9+0.05*
125 0.31+0.03] 0.12+0.02 0.17+#0.01 0.39+0/01 0.28%(0 0.23+0.01] 0.1+0.01
50 0.42+0.04| 0.2+0.01] 0.29+0.02 0.33+0.p2 0.39+0.0215+0.01| 0.19+0.01
Saureus 25 0.35:0.02] 0.12+0.01 0.15+0.41 0.27+0p1 0.170.00.27+0.02| 0.36+0.02 0.53+0.04
125 0.26+0.01] 0.11+0.01 0.11+0.01 0.18+0J01 0.10%#(Q 0.35+0.01] 0.41+0.02
*P<0.05
CONCLUSION

Present study evidently prove thaicus religiosa is a better herbal alternative to many chemicalbantics
available in the market. Our study also indicatet tise of ancient herbal medicine in developmémtternative
antibiotics is highly likely to reduce the emergermé antibiotic resistant microbes.
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