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ABSTRACT

Medicinal plants have been very intensively screened for theactwity in order to treat various disease
and disorders in human. In this study some common medicinal gl@assia fistula Heliotropium
indicum Mimosa pudicaRhinacanthus nasutus, Pongamia pinnaita Vernonia zeylanicgavailable in
Jaffna peninsulaSri Lanka,were tested for their antibacterial activity. Leaf powders of abovesplant
were sequentially extracted with petroleether, ethyl acetate, ethanol and waespectively Thedried
extracts were tested for theantibacterial activity againsstaphylococcus aureUNCTC 6571) and
Escherichia col(ATCC 25922)by agar well diffusion method:he yield percentage was relatively high
in tested polar solvents than tested non poldow polar solventsAmong the tested extracts, aqueous
extract of Mimosa pudicaand ethyl acetateextract of Cassia fistularevealed significantly higher
inhibition againstS. aureusand E. coli respectively. The test extracts dfimosa pudicashowed
interesting results, all of its extracts were able to inhibit &thureusandE. coli. Most of the tested
extracts could be used for further screening of specific bioactive compounds whiafsitglepfor their
antibacterial activity.
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INTRODUCTION

In recent years plants that have been used iexcretions and biliousness. Fruits are used as
traditional practices are highly targeted by thecatharatic and in snake bite. Flowers and pods are
scientiss who involve in screening of alternative used as purgative, febrifugal, biliousness and
sources for western medicine. The available astringent. Juice of leaves is useful as dressing for
antimicrobials for infectious disease control haveringworm, relieving irritation and relief of
several drawbacks; they are very expensivedropsical swelling”

development of resistance in pathogens, harmfuHeliotropium indicum  (common name:
side effectd"! In traditional practices plant based Therlkodukku) family name:Boraginaceagis an
preparations are the major medicine for theannual, erect, branched hirsute platiout 15 to
treatment of infectious diseases atiey have 50 cm high. The leaves are always opposite or
very low level risk compared to presently alternate, ovate to oblormyate, somewhat hairy,
available synthetic antimicrobial$. acute or acuminate, base decurren along the
Cassia fistula (common name: Kondal, petiole and about 3 to 8 cm pnThe flowers are
Sarakkonrai)a memier of Leguminosaeis a calyx green andbout 3.5 mm in diameter. The
deciduous tree with greenisheg bark, compound fruits are dry 2 to 4 lobedf 2 or 4 nearly free,
leaves, ledéts are each-22 cm longpairs, fruit more or less united nutlets, 4 to 5 mm I&hg

is cylindrical pod and seeds many in blaskieet Traditionally, leaf extracts of this plant have been
pulp separated by transverse partitioNgllow  found useful in ulcers, wounds, local
flowers in lax racemes 380 cm. bng; pedicels inflammation, urticaria, ringworm infection,
3.85.7 cm long, slender, pubescent and rheumatism, boils, psoriasis, stings a@edmatitis
glaborous B! This plant has been used in [©

traditional medicines for different purposespt  Mimosa pudica (common name: Thoddavadi)
is useful in fever, heart diseases, retainedfamily name:Fabaceakis a diffusely spreading,
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halfwoody herb, with branched stems up@aoe into a paste and applied on boils promote
meter long, spargly prickly with numerous suppuration. Toaste with turmeric and applied
deflexed, bristly hairs. Theleaves are very for eczema of the legs with beneficial results.
sensitive, both pinnae and leaflefslding when Internally, the juice of the leaves is used for
touched. Pinnae are usuallfour, digitately treatment of asthnmia®

arranged at the end of each petiole, and 4¢m9 Present study was aimed to reveal antibacterial
long. The Ileaflets are narrowly oblong, activity of different solvent extracts ofassia
inequilateral, 1 to 1.%m long, sessilesparingly fistula, Heliotropium indicum Mimosa pudica
bristly, ~with pointed tips. Heads are Rhinacanthus nasutus, Pongamia pinnaad
longpeduncled,solitary or 2 to 3 in each axil, Vernonia zeylanicagainstStaphylococcus aureus
about 1cm in diameter. Pods are flat, slightly (NCTC 6571) and Escherichia coli (ATCC
recurved,1 to 2cm long!” The roots and leaves 25922).

are commonly used in treatment as bitter, MATERIALS AND METHODS

astringent, acrid, cooling vulnerary, alexipharmic, Collection of plant materials

diuretic antispasmodic, emetic, constipating andFresh and healthy leaves dfassia fistula
febrifuge® Heliotropium  indicum Mimosa  pudica
Rhinacanthus nasutysommon nane: Anichchai) Rhinacanthus nasutus, Pongamia pinnaad
(family name:Acanthaceaeis a perennial shrub  Vernonia zeylanicavere collected from theerbal
The plant is 66/6cm in height, leaves are ovate to garden Unit of Siddha Medicine, University of
oblong, sparsely to densely pubescen dm  Jaffna, Sri Lanka. The collecteshmpleswere
long, base rounded to cordate, apex shorthoroughly washednder running tap water, dried
acuminate Flowers are violent in cold? Various  in shade and then ground into fine powders using
parts of this plant have been used for the treatmeran electric grinder. These powders were stored in
in various diseases such as eczemamonary air sealed brown bottles af@ until used.
tuberculosis, herpd¥! The leaves and stems of Preparation of plant extracts

this plant are often used for the treatment ofEach plant powderwas successively extracted
hepatitis, diabetes, hypertension and skin with different organic solvents in increasing
diseasé"! polarity order according tdeyaseelaret all*®
Pongamia pinnata (common name: Pungu) Briefly, 100 g of each powder was soaked in 300
(Family name:Leguminosagis a medium sized ml Petroleum etheseparately with intermittent
glabrous, perennial trekeaves aralternate, odd shaking for three days. They were first filtered
pinnately compound, 2 to 4 inches, evergreenwith double layereanuslin cloth and then through
hairless.Flowers are dvender, pink; white,-24  WhatmanNol filter paper. The residue was further
together, shorstalked, peashaped, 188mm  extracted two times by using fredPetroleum
long. The pods ar&-6cm long and Bcm wide, ethersolvent. Then all the filtrates were pooled
smooth, brown, thickvalled, hard, indehiscent,-1 together. The resulting residue was air dried and
2 seeded. Seeds areonmmpressed ovoid or used forfurther extractionwith ethyl acetate and
elliptical, beenlike, 10-15cm long, dark brown, followed by ethanobnd sterile watesimilar to
oily.®? All parts of the plant have been used as ahe procedurehat carried out for thePetroleum
crude drug for the treatment tafmors piles, skin  ether extraction. Finally solvents were removed
diseases, itches, abscess, painful rheumaiitsji ~ from the extracts by treating at 40 in an oven.
wounds, ulcers, diarrhé! After complete drying, yield of theachextraction
Vernonia zeylanica (common name: Kuppilai) was measuredeparatelyand he extracts were
(family name:Compositae) is an under shrub with stored at £C until used for further study.

many straggling, divaricate, aydrical branches, Test bacteria

finely tomentose when young; leaves simple,The standard test bacte&aphylococcus aureus
alternate, fiddle shaped, white with fine wool (NCTC 6571) and Escherichia coli (ATCC
beneath, rather thick and stiff, venation reticulate 25922) used inthis study were obtained from
Flower heads small, numerous, very shortlyDepartment of Microbiology, Faculty of
stalked, irregularly corymbose, very pale violet. Medicine, University of Jaffna, Sri Lanka. The
Fruit a faintly 5ribbed pubescent achene with a cultures were storeoh nutrient agar slantg 4 °C
yellowish white pappus, the outer row beingtemperature, and before the antibacterial testing
scanty and extremely short. This plant is used as tthey were sub cultured on nutrient agar medium.
promotes the fusion of bones. The leaves ground
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Determination of Antibacterial activity Vernonia zeylanicafailed to inhibit S. aureus
Antibacterial activity of the test extracts was aqueous extracts oRhinacanthus nasutuand
tested by agar well diffusion method. Nutrient Mimosa pudicarevealed their inhibition orS.
agar plates were prepared by incorporating 1 ml ohureusin higher level compared to othéested
test bacteria (0.5 McFarland standards) into 20 méxtracts. On the other hgndnly the Mimosa

of molten nutrientagar. After solidification of the pudica and Vernonia zeylanicaaqueous extracts
medium, wells were made using 8 mm diamefer exhibited inhibition againstE. coli. Interestingly
sterile cork borer, and 100 (df each of the test the aueous extracbf Mimosa pudicaproduced
extracts (300 mg/ml), Streptomycin (30g/ml) inhibition on bothS. auresusandE. coliand there
and control Petroleum ether ethyl acetate, is no significant difference in their activity on
ethanoland sterile water) weredded into the both bacterigTable 2)

wells separately. Plates were incubated at 37 °@Ethyl acetate and ethanol extracts of all plant
for 24 hours. The antibacterial activity of the testpowderstestedwere able to inhibit thgrowth of
samples was determined by measuring théothS. aureusand E. coli, whereS. aureusvas
diameter of clear zone around the w&ll. Three more sensitiveto ethanol extracts of all plant
replicates were maintained for each experiment. powders than ethyl acetate extracts. On the other
Statistical analysis hand, ethyl acetate extracts ©@éssia fistulaand
Theresults obtained for antibacteradtivity were ~ Pongamia pinnatgossessedignificantly higher
given as mean value * standard deviationthied inhibitory effecton E. coli compared to ethanol
data were subjected to examine by analysis oéxtracts othe same plant powder§onverselyjn
variance (ANOVA) P<0.05 followed by the other four ethanol extrast revealed
Tukey's test ¢ = 0.05) by using a software, SPSS significantly higher inhibitionrather thanethyl
13.0 for Windows version. acetate extracts ghe same plant powdefTable
RESULTS AND DISCUSSION 2).

In the sequential extraction of test plant powdersAll the tested petroleum ether extracts were able
with Petroleum ether, ethyl acetate, ethanol ando inhibit the growth ofS. aureusbut in the case
water Cassia fistula and Pongamia pinnata of E. coli only Rhinacanthus nasutwmdMimosa
powders gavéheir lowestyield in petroleum ether pudicahad inhibition. The diameter of clear zone
and higher vyieldin water extraction Other produced by the petroleum ether extsadf
remaining plant powderdieliotropium indicum  Rhinacanthus nasutusVlimosa pudica Cassia
Mimosa pudica Rhinacanthus nasutusand fistulaandHeliotropium indicumwere higher than
Vernonia zeylanicashowedlower yield for ethyl that produced by ethyl acetate extsacf same
acetate extraction and higher yield fovater plants againstS. aureus But in the other plant
extraction. In overall, the yield percentage is highpowdes investigated, ethyl acetate revealed
in polar solvents than non polar or low polar higherinhibitory effectthan péroleum ether.
solvents Cassia fistulaHeliotropium indicumand  The test extracts ofMimosa pudica showed
Vernonia zeylanicehad higher amount of polar interesting results, all of its extracts were able to
compounds compared to other three plant powdeinhibit both S. aureus and E. coli. The

as wel asMimosa pudicaandVernonia zeylanica antibacterial activity of a plant extractepends
had reveled higher amount of non polaron the available bioactive compounds, secondary
compounds than other four plant powd€rable = metabdites like Tanninsg Saponins Terpenoids

1). Alkaloids and Flavonoid$” Therefore, further

In vitro antibacterial activity of sequential extracts isolation and identification of specific bioactive
of Cassia fistula Heliotropium indicum Mimosa  molecule or molecules from tested plant extracts
pudicg Rhinacanthus nasutu®ongamia pinnata could be a valuable alternative fdre synthetic
and Vernonia zeylanicagainstS. aureusand E.  antimicrobial drugs

coli showed antibacterial activity in various tape 1: vield percentage of different solvent extractsfdested
degrees. Among the tested extracts, aqueousants

extract ofMimosa pudicandethyl acetatextract Yield Percentage (%)
of Cassia fistularevealed significantlyhigher —~ TestPlans Petroleum  BY  Eanol  Aqueous
inhibition against S. aureus and E. coli Cassia fistula 2.20 4.16 6.49 11.29
respectivel)(TabIe 2). Heliotropium indicum 2.98 1.95 3.91 11.23
. . Rhinacanthus nasutus 2.39 1.31 4.67 6.25
Even though aqueous extract Gfssia fistula  wmosapudca 450 150 363 938
Heliotropium indicum, Pongamia pinnatand Vernonia zeylanica 3.95 325 638 981
Pongamia pinnata 1.97 3.42 2.97 4.22
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Table 2: Antibacterial activity of different solvent extracts of
tested plants

Diameter of inhibition zone

Test plants Extracts (mm)*
S. aureus E. coli
Petroleum ether 13.8 +0.8° _
. Ethyl acetate 12.7+0.6 26.7 0%
Cassia fistula Eth |
ano 16.2+0.8 225+0.3
Aqueous _
Petroleum ether 128+08 _
Heliotropium ~ Ethyl acetate 11.0+06" 11706
indicum Ethanol 122+0.8 13.7+ 0%
Aqueous _ _
Petroleum ether 16.8+0.3 10.0 £ 0.0
Rhinacanthus ~ Ethy! acetate 12.0£ 0.9 10.0 £ 0/0
nasutus Ethanol 193+068 142 £0.%
Aqueous 203+0.8 _
Mimosa Petroleum ether 145 +08 10.0 + 05
udica T T
P Ethyl acetate 10.0£0.0 13.0+0.0
Ethanol 12308 20.7 0%
Aqueous 222+0.8 22708
Petroleum ether 12.0+ 0.6 _
Vernonia Ethyl acetate 16.2+0.3 20.2+0%3
zeylanica Ethanol 17.0£006 223+0.8
Aqueous _ 17.3+0.6
Petroleum ether 143+06 _
Pongamia ~ Ethyl acetate 160+00 16203
pinnata Ethanol 20.3+0.8 15.0 £0/0

Aqueous

*Diameter ofinhibition zones includes the diameter of well (8mm);
Values = mean + SD; Values with different superscript in the same

column differ significantly (P<0.05);:)—no clear zone.

CONCLUSION
In the presenin vitro antibacterial studynany of

the testd extracts revealed greater antibacterial

activity against tested bacteria. Therefotleey

could be further subjected for screening and

identification of active ingredientsvhich are
responsible for the antibacterial activity
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