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ABSTRACT

Hydro-alcoholic leaf extract of three medicinal pta viz., Andrographis paniculata, Cassia alata avidrinda
citrifolia were prepared by soxhlet extraction nedh The antibacterial activity of hydro-alcoholiedf extracts
were carried out in-vitro using disc diffusion methagainst six different bacterial strains viz.,agr positive
(Staphylococcus aureus, Pseudomonas aeruginosaBaedlus subtilis) and gram negative (Escherichialic
Serratia marcescens and Proteus vulgaris). Thebattc potency of leaf extract was compared with standard
antibiotics, Rifamycin and Amoxyclav. Leaf extrattAndrographis paniculata was recorded with renzdole
inhibition ability against the tested organisms andas followed by Cassia alata and Morinda cithi&. Rifamycin
was found to be good drug in controlling the patiiog in comparison to Amoxyclav in our study. Psmahas
aeruginosa didn’t respond to any extracts or theitaatics and become resistant to all at 15 pl tda of the
extract. Amoxyclav was recorded with low respongiMerevent the growth of the bacteria studied hette
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INTRODUCTION

Utility of medicinal plants as traditional medicing one of the common practices in India due tdrthéde
pharmacological activities. Traditional medicines heing used at the primary health care level bpyrdeveloped
and developing countries [1]. In the developed toes, 25 percent of the medical drugs are basednbnplants,
their active substances include alkaloids, flavdapil-asperuloside, caproic acid, caprylic acidermiic
compounds/essential oils and, tannins etc., [Zgclipus diseases are the number one among alesafsdeath,
accounting approximately one-half all deaths thrmug the world. About 50-75% of hospital deaths ragorted
due to infectious diseases [2]. The increase iibiatic resistant bacteria is largely due to thelegpread use and
miss utilize of antibiotics in therapeutic mediciaed developing the the resistance efficacy of ggghs to these
antimicrobial drugs.

Andrographis paniculatds an herbaceous plant belongs to family Acantsaceative to India and Sri Lanka.
Mostly the leaves and roots were used for medig@ogbosesAndrographis paniculatés used in traditional Siddha
and Ayurvedic systems of medicine as well as etrmedicine in India, China, Thailand, and othera& countries
[2]. It has anti-inflammatory, antiviral, antibadtd, antifungal, antithrombotic, antiatherosclézpantihelminthic,
antiperistaltic activities Different parts of this plant extracts are usedtfar prevention and treatment of common
cold, hypotensive, stomachic, etbledicinal plants are the richest bio-resource afgdrof traditional systems of
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medicine, modern medicines, neutraceutical, foquplaments, folk medicines, pharmaceutical intermedi and
chemical entities for synthetic drugs [3].

Cassia alatawas native to Ghana and Brazil, but it is now Wjd#istributed in the Americas and all over Africa,
Nigeria inclusive. Different parts and constitueotshe plant was reported to exhibit several theuic properties,
such as antibacterial, antifungal, antimicrobiall amalgesic. The leaves of this plant are usetieéntieatment of
ringworm. The plant is traditionally acclaimed te éffective in treating skin infections in man amdmals [4].C.
alata leaf is also credited for the treatment of haemmids, constipation, inguinal hernia, intestinatgsitosis,
blennorrhagia, syphilis and diabetes [5]. The flsvare prepared in an infusion to treat urinargdtibns and used
to increase urination; the leaves and stems apaped in a decoction for ascaries and herpes ulcers

Morinda citrifolia (Rubiaceae)yYitex trifolia (Verbenaceae) (Forest and Kim Starr) &tmtomolaena odoratdl.f.)
King and Robinson (synonynEupatorium odoratum ., (Asteraceae) has a long history of use in tiautt
medicine for the treatment of infectiodseases including chronic diseaddsrinda citrifolia has pharmacological
activities and traditionally used as therapeutierdg for various diseases [6]. Approximately 20§tpbhemicals
have been identified and isolated in different pad far [7] and more than 160 neutraceutical camgs have been
identified from this plant [8]. Its root, leavestem, bark, flowers and fruits are recorded asdiartedicines for
different diseases it has reported to possess dm@déctive, anticancer, immuno-modulator, antianfmatory,
wound healing, antioxidant, anti-tubercular andevighectrum of biological activity and is safe maditplant [9].
The aim of the study wawm assess the antibacterial activity of hydro-alcahddiaf extract of three plantg,.
paniculatg C. alataandM. citrifolia prepared by Soxhlet extractor against diseaser@pbacteria. This study is to
foster themulti dimensional use of the plant materials byegnating its antimicrobial efficacy against pathoige
microorganisms.

EXPERIMENTAL SECTION

Collection of Plant material
The healthy and fresh leaf of the pl@mdrographis paniculata, Cassia alagadMorinda citrifolia were collected
from Villianur area of Puducherry.

Preparation of plant extract

50g of fresh leaves of each plaAtdrographis paniculata, Cassia alatmd Morinda citrifolia were collected and
washed two to three times with tap water and téstilvater and then surface sterilized with 70%tbfeol, after

that leaves were dried in shade for 3 weeks andngied with mechanical grinder [10], the powderexhpmaterial

were initially defatted with 250 ml Petroleum etlad subjected to occasional shaking for 24 hrsadliogved the

solvent to get evaporated completely. After congldtying, the above said residues were extractdld saxhlet

extractor using hydro-alcohol of 40-60% ratio alvet. The extracts were filtered using whatmatefipaper and
dried at room temperature. The hydro-alcoholicaots yielded dark greenish crude extracts and wegerved at
low temperature and further investigation for ptitdrof antibacterial activities were carried oatdr on.

Tested Bacterial strains

Bacterial Strains used in this study viE, coli, Staphylococcus aureus, Bacillus subtilspteus vulgaris,
Pseudomonas aeruginosad Serratia marcescendoth gram negative and gram positive bacteriavegr@ chosen
based on their clinical and pharmacological impw&a

Antimicrobial activity

Determination of zone of inhibition method

In vitro, antibacterial activity was examined by disc diffus method [11] using hydro-alcohol leaf extracts o
Andrographis paniculata, Cassia alatand Morinda citrifolia. 20 ul of the leaf extracts were dissolved in 8@ful
dimethyl sulfoxide (DMSO) and set to 100 pl. 150fikhe solution (leaf extract and DMSO) were takeparately
were impregnated over sterile blank discs. The gnegb discs were subjected to antibacterial seitgitiost against
six pathogenic bacteria under similar conditioruging standard drugs, Amoxyclav and Rifamycin fmmparison.
Muller Hinton agar (MHA) was prepared by dissolviBgg in 1000ml of distilled water and brought toil ho
completely dissolve. Sterilization was achievedabyoclaving at 12C for 15 minutes [12]. Bacterial culturagre
developed on MHA by using sterile cotton swabs. ¢hkures were allowed to dry for 5 min and theikdilter
paper discs (5mm) with 15 pl of plant extracts aadtrol were impregnated over the surface of metites. The
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zones of growth inhibition around the disks wereasuged after 18 to 24 hours [7] of incubation éfG37or the
determination of zone of inhibition against hydtoednolic leaf extract were screened for their aattierial
activities against the gram-positiv8téphylococcus aureus, Pseudomonas aerugiaosiBacillus subtili3 and
gram negativeEscherichia coli Serratia marcescersndProteus vulgaris The sensitivities of the microorganism
species to the plant extracts were determined suaréeng the sizes of inhibitory zones (including thiameter of
disk) on the agar surface around the disks arelledd and compared with the controls.

RESULTS AND DISCUSSION

Fig 1: Antibacterial potency of leaf extracts and atibiotics against bacterial pathogens.
A: A. paniculata, B: C. alata, C: M. citrifolia leaf extracts, D: Rifamycin, E: Amoxyclav

Serratio marcescens

Proteus vulgaris

E. co

During the study period, leaf extract Ahdrographis paniculatavas recorded with remarkable inhibition ability
against the tested organisms and it was followe@dmssia alataand Morinda citrifolia (Table 1, Fig 1). Between
the drugs, Rifamycin was found to be good one introdling the pathogens in comparison to Amoxyciawour
study.Pseudomonas aeruginosi&@n’t respond to any extracts or the antibiotiosl become resistant to all at 15 pl
dilution of the extracts (Fig 2). Amoxyclav was fauwith low responsive drug to prevent the growitthe bacteria
studied herewith against all the bacteria. All theee plant extracts showed good zone of inhibiagainst the
tested organism$Staphylococcus aureus, Pseudomonas aerugiand®acillus subtiliscomparing to the standard
antibiotic Amoxyclav. Among the studied medicindamts, Andrographis paniculataextract showed maximum
antibacterial activity thaiCassia alataand Morinda citrifolia. This study will serve as a platform for isolatioh
potential new novel therapeutic agents in futucenfiplant materials. Equivalent to our present wiédfern et al
[13] extracted antimicrobial compound successfaiiysoxhlet method, they tested the compound agginstli and

S. aureusand found the result, 9 mm diameter when testethsiga. coliand 16 mm diameter when tested against
S. aureusThe results made by them were found similar, noorkess to our results. The antibacterial assahef
methanol and ethanol extracts of the guava leavesed inhibitory activity against gram-positive bteréa, whereas
the gram-negative bacteria were resistant to allsthivent extracts [14]. The methanol extract haduatibacterial
activity with mean zones of inhibition of 8.27 ah?.3 mm and the ethanol extract had a mean zomdhidfition of
6.11 and 11.0mm againBt cereusandS. aureugespectively, which was agreed with our hydro-htdic extract.
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On the basis of their finding, guava leaf-extraggimh be a good drug in the search for a naturahaatobial agent
[14].

Tablel: Antibacterial efficacy of Andrographis paniculata, Cassia alata and Morinda citrifolia leaf extracts against pathogenic bacteria

Dilutions of Soxhlet leaf extracts (15ul) .AntlbIOtICS
. L Rif: Amoxyclav
Bacterial Zone of inhibition (mm) .
Amc: Amoxyclav
Pathogens Rif Amc
Andrographispaniculata | Cassiaalata | Morinda citrifolia (5meg | (30 meg
Bacillus subtilis 13 10 8 18
Pseudomonas aeruginoga 9
Staphylococcus aureus 15 16 8 29 17
Proteus vulgaris 13 10 8 15 8
Escherichia co 16 11 10 23 20
Serratia marcescel 7 8 8 13

Fig 2: Antibacterial efficacy of Andrographis paniculata, Cassia alata and Morinda citrifolia leaf extracts

30 -
25 A
£
£
£ 20 1
c
2 —
£ 15 =I5 T
2 s i
< =ik =1 ) %
£ 10 - ?Sf-‘__ _,.f fii
S B i s Sl
g i# i i
S S5 T & i GL = =
N il (r’:":‘ File r‘i~
a A & 2%
0 += — =
B. subtilis P. aeruginosa S.aureus P. vulgaris E.coli S.marcescens

= Andrographis paniculata (15ul) @ Cassia alata (15ul)  COMorinda citrifolia (15ul) = RIF (5mcg) OAMC (30 mcg)

CONCLUSION

Antimicrobial activity of Andrographis paniculata, Cassia alagadMorinda citrifolia leaf extracts were compared
with the standard antibiotics against the bactestiedins. It was found that the hydro-alcoholicrast showed the
zone of inhibition equal or greater to the zonénbibition of antibiotics among the tested pathagdmy which it
was sure that these leaf extract surely inhibitghmwvth of these microorganisms at low concentregtiorhough
there are number of antibacterial, anti-fungal anti-helminthic drugs available in the market, tipeggduce many
side effects; hence to improve the status of thenagrious ailments of plant extracts likedrographis paniculata,
Cassia alataand Morinda citrifolia will be much useful. All the leaf extracts provideafe, easy, effective and
practical solutions to every day ailments leavirdpibd no toxins and creating a clean, pleasant siheye. The
overall results indicated promising baseline infation for the potential uses of hydro-alcoholicfleatract of
Andrographis paniculata, Cassia alagé@dMorinda citrifolia in the treatment of infectious disease.
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