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ABSTRACT

Phytochemical analyses of different extracts oftiédmindicum (L.) Sweet was analysed. Leaves veateacted
successively with different solvents viz., Petnol@ther, chloroform, ethyl acetate and methanoé ahtimicrobial
activity of different extracts was carried out agsti Staphylococcus aureus, Streptococcus pyogEnés,ococcus
faecalis, Escherichia coli, Proteus vulgaris, Psemmbnas aeruginosa, Vibrio cholerae, Candida alb&gabandida
parapsilosis and Candida tropicalis by using theéeex of the inhibitory zone, Minimum Inhibitory QGemtration
(MIC), Minimum Bactericidal Concentration (MBC) arMinimum Fungicidal Concentration (MFC) were also
determined. The ethyl acetate extract of Abutilmidum showed the highest antimicrobial activityiagt all the
bacterial and fungal strains tested than the othelvent extracts. The mean zones of inhibition pced by the
extracts in agar diffusion assays against the tbdiacterial strains ranged from 7.0 to 23.1 mm. Tdwest MIC
(62.5 and 12%g/ml), MBC (125 and 10Q@/ml) and MFC values (500 and 1000 pg/ml) were reed. . The ethyl
acetate extract of A. indicum leaves showed thesegmee of strong phytochemicals viz., flavonoidgnplic
compounds, tannins, steroids, glycosides, sapoténgenoids and alkaloids than other extracts. flghest mean
of zone inhibition (23.1 mm) was observed in tiwleicetate extract of A. indicum against Staphytoos aureus.
These finding suggest that the ethyl acetate extBA. indicum can be used as an antimicrobialssabce for the
treatment of bacterial and fungal infections.
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INTRODUCTION

A large number of secondary metabolites such asirtanalkaloids, phenolics and terpenes are redgenfor the
valuable pharmacokinetic properties of medicinanpd and nucleic acids. Medicinal plants are indidedmost
important source of life saving drugs for the miyoof the world’s population. For this study it isiportant to
select suitable biotechnological tools that wouls hHelpful to multiply and conserve the critical ggpes of
medicinal plants. Medicinal plants, since times iemnorial, has been used virtually in all culturesaasource of
medicine. Medicinal plants play a key role in wohnlelalth care systems [1].

Infectious diseases caused by bacteria, fungisesland parasites are still a major threat to putaglth, despite
the tremendous progress in human medicine. Theiadtis particularly large in developing countrikge to the
relative unavailability of medicines and the emexgeof widespread drug resistance [2]. one of tbeemalarming
recent trends in Infectious diseases has beemtneasing frequency of antimicrobial resistance rgnamicrobial

pathogens causing nosocomial and community-acquifedtions. Numerous classes of antimicrobial égémave

now become less effective as a result of the é¥feqressure of antimicrobial usage [3].
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Bacteria are the leading cause of nosocomial déseasd viruses are a distant second. Occasiofatlgi cause
disease but rarely protozoa are involved. Mostlgatomial diseases are caused by Gram-negativeli Bl
Escherichia coli The use of therapeutic and diagnostic equipmemth( as intravenous and urinary catheters),
surgical procedure and transplantation has incce#tse risk of nosocomial diseases [4]. Bacteriachavolved
numerous defenses against antimicrobial agentsdamgtresistant pathogens. In the recent yearsdéncie of
multidrug resistance in pathogenic and opportunisiicteria has been increasingly documented [StteBial
infection causes a high rate of mortality in thenfam population and aquaculture organisms [6]. P@mple,
Enterococcus faecalis the causative agent of inflammatory bowel dieda$, E. coli, Staphylococcus aureusd
Pseudomonas aeruginossause diseases such as mastitis, abortion, and ugpegiratory complications, while
Salmonellasp. causes diarrhea and typhoid fever 8Jaeruginosds an important and prevalent pathogen among
burned patients capable of causing life-threateitingss [7].

The fungi cause opportunistic infections in immumopromised patients like those suffering from Al@&ncer,
diabetes, or undergoing treatment with immunoswggive agents after transplant surgeries. Amongethes
Candidiasis has become a major public health pnolds it is one of the leading causes of fungalctide in
immune-suppressed population, particularly in AlEients leading to oropharyngeal and oesophageadi@iasis

[9]. Fungal related diseases may not be as commaithar microbial infections but, when presentythee difficult

to treat especially in immunosuppressed persor]s Cihdida albicanss the most common species associated with
Candidiasis and is the most frequently recoveregtisp from hospitalized patients. Candidiasis ernpasves
infections that range from superficial, such ad ¢haush [11]. The increase &. albicansinfections parallels
medical advancements such as invasive procedumesumosuppressive treatments for organ transplamis a
widespread use of broad-spectrum antibiotics {1&jdidaand Aspergillusspecies have been found to be the most
common etiological agents in nosocomial blood strefaingal infections (BSI). The most common species
accounting for more than 90 % of &@landidaassociated BSIs ar€. albicans, C. glabrata, C.parapsilosi€.
tropicalis, and C. Krusej while Aspergillus fumigatus, A.flavus, A. nigand A. terreusare the most common
isolated species in Aspergillus-associated BSI$ [13

A major problem in antimicrobial chemotherapy ie thcreasing occurrence of resistance to antilsptihich leads
to the insufficiency of antimicrobial treatment. el'foveruse of antibiotics and consequent antibisétection
pressure is thought to be the most important factatributing to the appearance of different kimdsesistant
microbes [14]. Antibiotics provide the main basis the therapy of microbial infections. Since, tliscovery of
these antibiotics and their uses as chemotherapagénts, there was a belief in the medical frétethat this
would lead to the eventual eradication of infectitiseases [15].

Abutilon indicumbelongs to the family Malvaceae and distributedlirparts of tropical and sub tropical region of
India. All parts of the plant have been recognitedhave medicinal properties. The plant is commaraifed as
Thutti in Tamil. The traditionally, the plant used anthelmintic, anti-inflammatory and is usefuluiinary and
uterine discharges, piles and lumbago [16], jaumditcer and leprosy. indicumleaves are used in the treatment
of toothache, lumbago, piles, anti-fertility andreli disorders [17]. Root and bark are used as diaz,
antidiabetic [18], nervine tonics and diuretic. Tplant extracts and their products for antimicrokietivity have
shown that a potential source of novel antibiotiat@types of higher plants [19].

Hence, present study was carried out to evalu@eliytochemical and antimicrobial activity of pétum ether,
chloroform, ethyl acetate and methanol extracteafes fromAbutilon indicumagainst bacterial and fungal strains.

EXPERIMENTAL SECTION

Collection of Plant material and Extraction

The leaves oAbutilon indicum(Malvaceae) was collected from kadavachery villhge, 11.24 °N; Long, 79.44 °E),
Cuddalore, District, Tamil Nadu, India. During theonths of August to September 2014. Herbarium vegmsited
(AUBOT#432), Department of Botany, Annamalai University, Anndareagar. Collected leaves were washed with
water, then surface sterilized with 10% sodium ltyporite solution rinsed with sterile distilled veatand shade
dried under room temperature. The samples werengrauto a fine powder. One hundred grams of fine/gber
was used for extraction with different organic solis like non-polar to polariz., petroleum ether, chloroform,
ethyl acetate and methanol for 8 hours using Soxpparatus. The solvents were evaporated undemuwaén a
rotary evaporator (Heidolph, Germany) and the deieriacts were stored at 4°C until further use.
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Phytochemical analysis

The Petroleum ether, chloroform, ethyl acetate methanol extracts of leaves Abutilon indicumwas used for
qualitative phytochemical analyses. Phytochemisalsh as, flavonoids, tannins, steroids, glycosidegonins,
phenolic compounds, terpenoids and alkaloids weatyaed according to described [20, 21]

Microor ganisms

Seven clinical bacterial strains isolates Gram-tp@sibacteria:Staphylococcus aureus, Streptococcus pyogenes,
Enterococcus faecaliand Gram-negative bacterigscherichia coli Proteus vulgarisPseudomonas aerugingsa
Vibrio choleraeand three fungal specigSandida albicans, Candida parapsilogiadCandida tropicaliswere used

in the present study. The stock cultures were ragiatl on Muller Hinton Agar medium and Sabouraudtise
Agar at 4 °C for bacterial and fungal respectivelfe isolates obtained from Raja Muthiah Medicall&ye
Hospital, Annamalai University, Tamilnadin vitro antibacterial activity was determined by using MulHinton
Agar (MHA) and Muller Hinton Broth (MHB)In vitro antifungal activities were determined by using Sabad
Dextrose Agar (SDA) and Sabouraud Dextrose BrobBB)Sfungi) were obtained from Himedia, Mumbai.

Antibacterial and Antifungal assays

Disc diffusion method

The agar diffusion method [22] was employed for ithidal assessment of antibacterial potential fle# extracts.
Petri plates were prepared by pouring 20 ml of M&t SDA allowed solidifying for the use in suschiity test
against bacteria and fungi. The standard inoculusitsg bacterial suspension containing OFU per ml,Candida
suspension containing 40FU per ml were swabbed on the top of the solidi§aspenture media. Plates were dried
and uniformly spread. The excess inoculums werénedaand the plates were allowed to dry for 5 néifter
drying, the disc with extracts were placed on timdase of the plate with sterile forceps and geptlyssed to ensure
the contact with the incubated agar surface. Cipxatin (10ug/disc) for bacteria and AmphotercinB-
(100units/disc) for yeast was used as positiverobrs per cent (Dimethyl sulphoxide DMSO) was usedblind
control in these assays. Finally, the inoculatedgs were incubated at 37 °C for 24 h. The zoriahdbition was
observed and measured in millimeters. Each assdwsirexperiment was repeated three times.

Minimum inhibitory concentration (MIC)

The minimum inhibitory concentration was determimed/iHB for bacteria and SDA for fungi described lmpth
macro dilution method [23]. The plant extracts waissolved in 10 per cent DMSO to obtained 2 mglrd. ml of
stock solution was incorporated into 0.5 ml of MH® get a concentration of 1000, 500, 250 to statided
suspension of the test organism was transferreceath tube. The control tube contained only osgargind devoid of
plant extracts. The culture tubes were incubat&¥& for 24 h. The lowest concentrations, which did sttow any
growth of tested organism after macroscopic evadnatere determined as MIC.

Minimum bactericidal concentration (MBC) and Minimum fungicidal concentration (MFC)

The MBC and MFC of the extracts were determined (B4plating 100 puL of sample from each MIC assay
tube with growth inhibition into freshly preparedHB and SDA and the plates were incubated 4C3for 24 h. The
MBC and MFC values were recorded at the lowest eotation of the extracts that did not permit aisible
bacterial/fungal colony growth on the agar platérduthe period of incubation.

RESULTS

The petroleum ether, chloroform, ethyl acetate mmathanol extracts of the leaf Abutilon indicumrevealed the
presence of phytochemicals such as alkaloids, flends, Cardiac glycosides, phenolic compounds, rHapp
steroids, tannins and terpenoids. The ethyl ace¢ateacts ofA. indicum revealed the presence of strong
phytochemicals, alkaloids, terpenoids, steroi@sofhoids and phenolic compounds, than root and baekmethanol and
chloroform extracts were present in all phytochetai@xcept cardiac glycosides and alkaloids. THeoleeim ether
extracts were absent in all the phytochemical éxglbenolic compounds, steroids, terpenoids andittarthe results are
presented in Table 1.
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Table 1. A preliminary phytochemical analyses of different extracts of leaves of Abutilon indium

S.No. | Phytoconstituents | Petroleum ether | Chloroform | Ethyl acetate | Methanol

1 Alkaloids - N T N

2 Flavonoids - + T+ T
3 Cardiac glycosides - - + _
4 Phenolic compount + + ++ T

5 Saponins - + ¥ T
6 Steroids + + + T
7 Tannins + + + T
8 Terpenoids + + T+ T

(++) = Strong; () = Positive (present); (-) =Negative (absent)

The different solventiz., petroleum ether, chloroform, ethyl acetate amdhanol extracts ok.indicumleaves were
showed the varied level of activities against tlaeterial and fungal strains tested. All the exsauftA.indicum
possessed significant antibacterial and antifuagélity against all the bacterial and fungal steatested. When
compared to the available antibiotics tested. Tleanmvalues are presented in Table 2. When ther@iffextracts
were tested against the test bacterial and furiggihs by using disc diffusion method MIC, MBC akliFC were
also determined. The mean zones of inhibition olethi were between 7.0 to 23.1mm. The Ciprofloxacin
(10pg/disc) antibacterial positive control produdbd mean zone of inhibition were from 27.3 to & and
Amphotercin-B (100ug/disc) antifungal positive amhtproduced the mean zone of inhibition were betwé3.5
and 16.1. The 10% DMSO did not produced the any zmrinhibition. The MIC values of different exttacf A.
indicumranged between 62.5 and 1000 pg/ml, while the MBIDes were between 125 and 1000pg/ml and MFC
values were between 500 and 1000pg/ml. The higheah of zone of inhibition (21.3) and the lowestOMb2.5
pg/ml) MBC (125 pg/ml) values were obtained theykticetate extract oA. indicumagainstStaphylococcus
aureus.The antifungal activity of highest mean zone ofiliition (14.6 mm) and the lowest MIC (250 pg/miXdan
MBC (500 ug/ml) values were observed in ethyl aee¢atract ofA. indicumagainstCanndida parsapsilosis.

Table 2. Antimicrobial activity of different extracts of leaves of Abutilon indicum

M ean zone of inhibition® (mm)® MIC
S.No. | Microbial strains Concentration of the extracts (ug/disc) (ug/ml) MBC (pg/ml)
1000 | 500 | 250 | Ciprofloxacin (10 pg/disc) | ‘M9
Staphylococcus aureus
Petroleum ether 1154050 9.0+0.50 76058 #8530 250 500
1 Chloroform 1204050  9.8+0.87| 7.8+0.68 28.6+0.76 250 500
Ethyl acetate 231+028 17.3+057  14.0+0/50 D18 62.5 125
Methanol 19.0+0.50 15.1+0.28 11.3+0.43 27.8+0.36 251 250
Streptococcus pyogenes
Petroleum ether 11.3+057 88+0.18 7.5+ 0550 1+£3078 250 500
2 Chloroform 11.3+0.73]  9.5+0.5( 76+0.82 27.1380. 250 500
Ethyl acetate 193048 16.0+050 11.3+078 BB 125 250
Methanol 17.3t0.57 13.330.6f  10.0+0.50 30.0+ 0.50 251 250
Enterococcus faecalis
Petroleum ether 1038057 86=+0.76 75050 820.76 500 1000
3 Chloroform 10.8+0.76|  8.6+0.39 75+050 27.%%0 500 1000
Ethyl acetate 14.0£ 0.5 111+028  9.3+0.56 B 250 500
Methanol 13.3+0.57] 10.8+0.78 9.1+0.28 28.0+0.50 250 500
Escherichia coli
Petroleum ether 9.8+0.86 8.3+0.50 7.1+028 3£057 500 1000
4 Chloroform 10.05+050  9.1+0.2§ 73+0587 28.860 500 1000
Ethyl acetate 125+ 0.5 101408  9.1+0p8 £0.88 250 500
Methanol 11.8+0.76 9.6+0.76 8.3 +0.57 29.0+0.50 250 500
Proteus vulgaris
Petroleum ethe 9.8+0.7t | 86+0.7 | 70+05 273+05 50C 100C
5 Chloroforn 103+05 | 93+05 | 75+05 30005 50C 100c¢
Ethyl acetate 11.6£0.7, 96+0.78 7.8+0B6 £8.28 250 500
Methanol 11.1+0.28 9.1+0.78 7.5+0.50 29.180.2 250 500
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M ean zone of inhibition® (mm)°
. . . Concentration of the extracts (ug/disc) MIC MBC/
S.No. | Microbial strains 1000 S00 50 Ciprofloxacin (10 pg/disc) | (ug/ml) | MFC (ug/ml)
Amphotercin-B (100 units/disc)

Pseudomonas aeruginosa

Petroleum ether 10.0£0.50 9.3+057 7.1+0|57 .120.78 500 1000
6 Chloroform 11.1+0.28| 10.0+0.5( 7.8+0.76 27.5%0. 500 1000

Ethyl acetate 12.1+0.2 11.0£050 83+0/50 02850 250 500

Methano 11.6+0.7i | 10.6+0.11 | 8.0+0.5( 29.3+0.5 25C 50C

Vibrio cholerae

Petroleum ether 11.0+050 100+050 7.3+057 273+057 500 1000
7 Chloroform 116+0.76 9.8+0.86) 7.6+0.36 29.860 500 1000

Ethyl acetate 135+050 11.1+028 85+0/50 .128.78 250 500

Methanol 131+0.2§ 10.6+0.76 8.1+0.36 27.0570. 250 500

Candida albicans

Petroleum ether 106076  9.1+0.78 7.5+0[50 6.140.78 500 1000
8 Chloroform 12.1+050]  10.1+0.28 8.1+0.28 14.3%0 500 1000

Ethyl acetate 140+050 11.0+050 93+0837 848.76 250 500

Methanol 13.1+0.2§ 10.0+057 8.8+0.16 145 90.5 250 500

Candida parapsilosis

Petroleum ether 11.3+03F7 10.1+0..8 7.6£0/57 5.140.28 500 1000
9 Chloroform 13.1+0.28 10.3+0.57 8.8+0.716 16 .660. 500 1000

Ethyl acetate 146 £0.7¢ 113+057 9.8+0[76 54850 250 500

Methanol 13.8+0.84 10.8+0.76 9.0+0.57 14.1280. 250 500

Candida tropicalis

Petroleum ether 9.0+0.50 8107 70+057 048.50 500 1000
10 Chloroform 9.8+0.6 8.5+0.50 7.3+057 16.1+0.28 500 1000

Ethyl acetate 11.0+05)0 96+0.7p 831057 3486.37 500 1000

Methanol 10.1+0.2d 9.0+05 7.3+0.57 14.690.5 500 1000

“Diameter of zone of inhibition (mm) including thisaddiameter of 6 mm
®Mean of three assays; +- Standard deviatidignificant at P<0.05

DISCUSSI ON

The present study petroleum ether, chloroform,letbgtate and methanol extractsAdfutilon indicumleaves were
used to analyses the phytochemicals such as alkaldiavonoids, phenolic compounds, saponins, temni
glycosids, steroids and terpenoids. The ethyl éeetad methanol extracts Af indicumleaves showed the presence
of phytochemical namely flavonoids, phenolic compds; saponins, tannin, glycosids steroids, andeterips
strongly than the other extract. It has been uedethat Abutilon indicumcontains many biologically active
compounds such as phenols, tannins, alkaloidsarfieids glycosides, proteins, amino acids, sesqalss,
steroids, sterols, terpenoids, terpenes, carbotejdia sitosterol, gallic acid, p-coumaric acid, quere@ O-beta
glucopyranoside etc [25]. The antibacterial andfamgal activities ofA. indicumplant may be due to the presence of
phytochemicals. There are several evidences onptbsence of antimicrobial metabolites like tannifiayonoid,
glycosides, essential oils, furostanol, spirostasaponins, phytosterols,amides, alkaloids, etherstudied plant species
[26]. Secondary metabolites such as polyphendsnat required for plant development and growtht, dme
involved in plant communication and defense [24nfiins and saponins are plant metabolites well knfmwtheir
antimicrobial properties [28]. Flavonoids have batftifungal and antibacterial activities. They pessed anti-
inflammatory properties also [29]. Saponins, flagials, terpenes and steroids are known to have iantioial and
curative properties against several pathogens [30].

The antimicrobial effects of plant materials arédwed due to secondary products present in thet,pddthough it is
usually not attributed to a single compound, buttoombination of metabolites [31]. The exact meddma of
bacterial growth inhibition of the plant materia¢ésyet to know. One of the most important mechasissmthe
hydrophobic activity of the bioactive compounds evhienables them to partition the lipids of the baat cell
membrane and mitochondria, disturbing the cellcstmes and rendering them more permeable. Extetsakage
from the bacterial cells or the exit of critical lacules and ions will consequences death of theebiad32].

In present results indicated that the differenvaiisviz., petroleum either, chloroform, ethyl acetate andhaeol
extracts ofAbutilon indicumsignificant antibacterial activity against all thacterial and fungal strains tested. The
ethyl acetate extract oAbutilon indicumshowed the highest antibacterial activity than othgtracts against
Staphylococcus aureus, Streptococcus, pyogenesefidtia coli, Proteus vulgaris, Pseudomonas aemoga,
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Vibrio cholerag Candida albicans, Candida parapsilosid Candida tropicalis The highest mean of zone of
inhibition (23.1) and the lowest MIC (62.5 pg/mi)BC (125 pg/ml) and MBC (250 pug/ml) values weldained
the ethyl acetate extract Af indicumagainstStaphylococcus aureughe antibacterial activity was recorded for the
ethyl acetate extracts ofStoechospermum marginatuand C. chemnitziaagainstBacillus subtilis, Streptococcus
pyogenes, Escherichia coli, Klebsiella pneumoni@seudomonas aeruginosa, Salmonella typhimuriumrid/ib
cholerae, Shigella flexneri, Proteus mirabibsd P. vulgaris.[33, 34]. Screened petroleum ether, chloroformyleth
acetate, methanol and water extractsCaksia fistulaflowers againstStaphylococcus aureustaphylococcus
epidermidis Bacillus subtilis Enterococcus faecalend one “Gram-negative” bacteridseudomonas aeruginaséhe
results revealed that the highest zones of inhdwitivere recorded with ethyl acetate extract agaBst
epidermidis(23 mm),S. aureug19 mm),B. subtilis(15 mm) ancE. faecalis(13 mm), [35]

In the present study different solvent extract@\biitilon indicumtested for antibacterial and antifungal activities.
The ethanol, chloroform, ethyl acetate and aqueatrsicts ofAbutilon indicunshowed inhibitory effect again&.
coli, Staphylococcus aureus, Pseudomonas aerugirsaeus vulgaris, Salmonella paratyphi, Shigadlannei,
Salmonella typhimuriumand Klebsiella pneumoniaThe antimicrobial activity of ethanol extracts Abutilon
indicumwas significant against Gram positive bact&taphylococcus aureu&ram negative bacterta coli and
fungal Aspergillus nigelandCandida parapsilosi§37].

In the present study, Gram-positive bacteria weuad to be more susceptible than the Gram-neghétieteria. The
reason for different sensitivity between Gram-pesitand Gram-negative bacteria could be ascribedh®o
morphological differences between these microoryasi [38]. The Gram-positive bacteria should be more
susceptible since they have only an outer peptidagl layer, which is not an effective permealildyrier [39].

CONCLUSION

Since ethyl acetate extract Af indicumshowed the potential antimicrobial activity agaiabtthe bacterial fungal
strains tested. Moreover, the present investigatidicated the potential source of antimicrobialivaky of leaf
extract ofAbutilon indicumagainst variety of biologically active organismsiahis hope that the present results
will provide a starting point for investigationsred at exploiting new natural antibacterial substarpresent in the
Abutilon indicum
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