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ABSTRACT

Indian traditional medicinal plants are extensively used for healing the
illness and most of the people seeking remedies and health approaches
free from side effects caused by synthetic chemicals. Recently, consider-
able attention has been paid to utilize eco-friendly and biofriendly plant-
based products for the prevention and cure of different human diseases.
The present study deals with the antibacterial activity of various sol-
vents like acetone, agueous, benzene, butanol, chloroform and ethanol
extract of Cadaba fruticosa L. (Capparaceae family) leaves (10mg/ml)
and Solanum trilobatum (Solanaceae family) leaves (10mg/ml) were de-
termined using disc diffusion method against some pathogenic organ-
isms like Streptococcus pyogens, Staphylococcus aureus, Salmonella
typhi, Proteus vulgaries, Klebsiella pneumoniae, Pseudomonas
aeruginosa, Bacillus subtilis, and Escherichia coli. The plants exhib-
ited significant broad-spectrum activity against Bacillus subtilis, Sta-
phylococcus aureus, and Pseudomonas aeruginosa. These results were
compared with results obtained using standard antibiotics, Chlorampheni-
col (30ug/disc) and streptomycin (30ug/disc), which served asreference
for inhibition zone diameter. © 2011 Trade ScienceInc. - INDIA
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INTRODUCTION

Medicina plantsarevery effective sourcesin both
traditiond aswe |l asmodern medicineeven though per-
sistsinresearch of synthetic compounds¥. The sub-
stances derived frommedicinal plantsarepotentialy
lesstoxic and arefreeof sideeffectsonthehost’?. This
hasurged themicrobiologistsdl over theworldfor for-
mulation of new antimicrobia agentsand evauation of

theefficacy of natural plant productsasthe substitute
for chemica antimicrobia agents. InIndia, medicina
plantsare extensively used by most of the peopleeither
indifferentindigenoussystemsof medicineor directly
asfolkloreremediesor indirectly inthe preparation of
pharmaceuticals of modern medicines®.

Cadaba fruticosa L. (Capparaceae family) isa
shrub commonly foundintropica countriesespecially
in lower altitude of India. This plant grows up to 3
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metresin height, bearing cylindrical stems. Theleaves
are ovate-oblong with glabrous and fully margined.
Theleavesand rootsare used as deobstruent, anthel -
mintic, emmenagogue and uterine obstructions. The
leaves and fruits are used to treat worm infestation,
swellings, eczemaand constipation>®l, Thejuiceof the
leavesare especiadly used to curegonorrhoeaand ver-
mifuge™. Theactive principles, Stachydrineand 3-
hydroxystachydrineisolated from the stem and roots of
C. fruticosal®®!Y, Theleaves contain cadabing’*? and
terpenoids, flavones, sugar and proteing™.

Solanum trilobatum (Solanaceae) is a common
shrub, called as “Tuduvela’, used in various diseases
distributed over Gujarat, Deccan, Ceylon, North Circars,
Carnaticand Maay Peninsuld™. InIndianAyurvedaand
Siddhamedicind system, therootsand leavesarebitter
and prescribedin consumptive casesof acuteand chronic
bronchitig'4%, asthma’51, cough!*®, and and gesic ac-
tion™. Theherbsareuseful intreatingindigestion, sper-
matorrhoea, tuberculosisand disease of ear'. Pharma
cological investigations have demonstrated that S.
trilobatum possessan antibacterid, antifungd & antican-
cer activity?+2; antioxidant activity!®; hepatoprotective
activity!?; anti-ulcerogenicactivity™ and anti-inflamma
tory activity®-*3, Theleaves of the plant possesscal-
cium, iron, phosphorus, fat, carbohydrates, crudefibre
andminerdg¥, Thewholeplant containsaka oids, phe-
nolics, flavanoides, sterols, saponinsand their glyco-
sides™; solasodine and B-solamaring®, Severd stud-
ieshavebeenreported, dedingwith antimicrobia screen-
ing of extracts of medicina plantg®>%1, Hence, an at-
tempt has been madeto study theinvitro antibacteria
activity of Cadaba fruticosa.

MATERIALSAND METHODS

Collection of plant material

Theplant was collected from Kallihillsbased on
theinformation provided in theethanobotanical survey
conductedin 1995-97. The plant was authenticated by
comparison with reference specimens preserved at the
Rapinat Herbarium, S. Joseph’sCollege, Tiruchirgpdli.
Voucher specimensare kept in the Herbarium for fu-
turereferences.

Extraction of plant material
The plant material wasshadedried at 30°Cfor 15
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days; 100g (1:6 w/v) sample preparation was pow-
dered by using awaring blender. Thenit wasloaded
into an empty glasscolumn. A total of 600ml of various
polar and non-polar solvents namely acetone, aque-
ous, benzene, butanol, chloroform and ethanol were
passed through the column. The compounds were
leached out based ontheir polarity and collected. The
|eft over residue solventswere compl etely evaporated
by using vacuum rotary evaporator. Thefina weight of
thevariouscrude extractswereweighed and prepared
the concentration.

Microor ganisms

Salmonella typhi, Proteus vulgaries, Pseudomo-
nas aeruginosa, Escherichia coli, Klebsiella
pneumoniae (Gram negative bacteria), Bacillus
subtilis, Sreptococcus pyogenes, Saphylococcus
aureus (Gram positivebacteria), four different |abora
tory bacteria strainswere used astest organisms. The
bacteriawereincubated on anutrient agar dant (Sta-
tionary culture) for 48h at 37°C followed by inocul a-
tionin Muller Hinton agar medium. The bacteriawere
supplied by the Department of Microbiology, Sevamm
Artsand Science College, Namakkal, Tamilnadu.

Antibacterial assay

Antibacterial activity was demonstrated using a
modification of the method originally described by
Bauer et d.* whichisused for the antibacterial sus-
ceptibility testing®?. A loopful bacteriawastaken from
thesock cultureand dissolvedin0.1ml of saline. All the
testswere done by placing the disc (5mm diameter)
impregnated with various crude sol vent extract onthe
Muller Hinton Agar (MHA) surface previously inocu-
lated with 10ml of (MHA) liquid mediumwith gram
positive and gram negative bacteria. Respective sol -
ventswithout plant extract served asnegative control.
Standard antibioticsof chloramphenicol (30ug/disc) and
streptomycin (30ug/disc) wereused asreference. Plates
wereincubated at 37°C for 24 hours to observe for-
mation of clearing zonearound thedisc.

RESULTS

TABLE 1and 2illustratesthat thedatapertaining
to theevaluation of antimicrobial activity of Cadaba
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fruticosa and Solanumtrilobatumon different tested
microorganisms. Themaximuminhibition zonediam-
eterswere observed from ethanolic leaves extract of
both medicina plantsobtained from Escherichiacoli
(23mm, +++), Bacillus subtilis (23mm, +++) and
Klebsiella pneumoniae (23mm, +++). Theseresults
were compared with antibiotic drugs chloramphenicol
and streptomycinin TABLE 3 asastandard reference.

All the solvents of Cadaba fruticosa exhibited the
maximum zoneof inhibition for Sreptococcuspyogens
(20, ++). The acetone extract of Cadaba fruticosa
showed themaximum zoneof inhibition for al tested
microorganisms (20, ++). The aqueous extract of the

TABLE 1: Antibacterial activity of various solventscrude
extractsof Cadaba fruticosa L

Disc diffusion method; size of inhibition

Extraction zones (9mm); bacteria®

[ 1 v v VvEeE VI VI
Acetone 4
Aqueous ++ ++ + ++ +
Benzene ++ o+ - - - -
Butanol ++ + o+ - -+ o+ T+
Chloroform ++ + + - ++ + - ++
Ethanol i e = S S

Grading of results: +, Zone of inhibition (10-15mm); ++, Zone
of inhibition (16-20mm); +++, Zone of inhibition (21-23mm) in
diameter.

aMicroorganisms: |- Streptococcus pyogens, 11- Staphylococcus
aureus, 111- Salmonella typhi, V- Proteusvulgaries, V- Klebsiella
pneumoniae, VI- Pseudomonasaeruginosa, VI11- Bacillussubtilis,
VII1- Escherichiacaoli.

TABLE 2: Antibacterial activity of various solventscrude
extractsof Solanum trilobatum L

Disc diffusion method; size of inhibition

Extraction zones (9mm); bacteria®
v v vE VL VI
Acetone + 4+ o+ o+ 4t
Aqueous ++ ++ +
Benzene ++ ++ + o+ + + o+
Butanol ++ o+ + + H+ o+ ++

Chloroform ++ ++ ++ + ++ ++ + ++

Ethanol ++ ++ 4+

Grading of results: +, Zone of inhibition (10-15mm); ++, Zone
of inhibition (16-20mm); +++, Zone of inhibition (21-23mm) in
diameter.

aMicroorganisms: |- Streptococcus pyogens, |1- Staphylococcus
aureus, 111- Salmonélatyphi, I V- Proteusvulgaries, V- Klebsiella
pneumoniae, VI- Pseudomonasaeruginosa, VI1- Bacillussubtilis,
VI111- Escherichiacoli.

I o S o S

TABLE 3: Antibacterial referencestandards

Disc diffusion method; size of inhibition
zones (9mm); bacteria®

| 1w v v

Extraction

VIl VI

Chloramphenicol ||\ tih it 444 bt 44+ 44t

Streptomycin +++ A A A
Grading of results: +, Zone of inhibition (10-15mm); ++, Zone
of inhibition (16-20mm); +++, Zone of inhibition (21-23mm) in
diameter.

aMicroorganisms: |- Streptococcus pyogens, |1- Staphylococcus
aureus, |11- Salmonella typhi, 1 V- Proteusvulgaries, V- Klebsiella
pneumoniae, V- Pseudomonasaeruginosa, VII- Bacillussubtilis,
VIII- Escherichiacoli.

plant observed themaximum zoneof inhibitionfor Srep-
tococcus pyogens, Saphylococcus aureus, Proteus
vulgaries and Pseudomonas aeruginosa (20, ++).
The butanol extract of Cadaba fruticosa showed the
maximum zoneof inhibitionfor Sreptococcuspyogens,
Pseudomonas aeruginosa and Escherichia coli (20,
++). The chloroform extract of Cadaba fruticosa ex-
hibited themaximum zoneof inhibitionfor Sreptococ-
cus pyogens, Klebsiella pneumoniae and Escheri-
chiacoli.

All the solvents of Solanumtrilobatumexhibited
themaximum zoneof inhibition for Salmone latypi (20,
++). The acetone and aqueous extract of Solanum
trilobatumshowed the maximum zoneof inhibition for
all tested microorganisms (20, ++). Thebenzene ex-
tract of the plant observed the maximum zoneof inhibi-
tion for Sreptococcus pyogens, Saphylococcus
aureus, and Bacillus subtilis (20, ++). The butanol
extract of Solanumtrilobatum showed themaximum
zoneof inhibition for Sreptococcus pyogens, Saphy-
lococcus aureus, Klebsiella pneumoniae and
Pseudomonas aeruginosa (20, ++). The chloroform
extract of Solanumtrilobatumexhibited themaximum
zoneof inhibition for Sreptococcus pyogens (20, ++),
Pseudomonas aeruginosa (20, ++) and Escherichia
coli (23mm, +++).

DISCUSSION

Recently most of the researchers have been iso-
lated active principlesfrom popular medicind plantsand
thesearehaving asignificant rolein covering essential
health needsin devel oping countries and these plants
may produceanew sourceof antimicrobid agentswith
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significant activity againgt infectious microorganismsg*Y.

Nowadays, it has beenlot of researchinterestin
natural products which are very active against
antibacteria activitied*?. Themedicina plantsarenot
only used to hedl al kindsof diseases, but a so provide
natura food for human beingg*,

Medicind plantsare proving asanimportant source
of potentidly thergpeutic drugswhicharecuringdl kinds
of infectiousdiseasesthroughout theworld sincethe
tradition of mankind, arestill broadly used and have
considerableimportanceininternational trade“. Also
itisavitd importancetoidentify novel substancesactive
towardshighly resistant pathogeng“®.

In the present study shows that organi ¢ solvents
particularly ethanol exhibited better antibacterial activ-
ity than agueous extracts and may be dueto the anti-
bacteria principleswhich areeither polar or non polar
and effectively extracted only through organic sol vent
medium®-#l, Theplant extractsaresignificantly active
aganst oneor moremicroorganismsused inthebioas-
say were al so compared with standard antibiotics of
chloramphenicol (30ug/disc) and streptomycin (30ug/
disc), which served asreference. Theseplantsused for
thetreatment of several infectionssomehaveinvitro
activity againg Gram-positivepathogenic bacteria Thus,
thereisnow preiminary scientific vaidationfor theuse
of thismedicind plant for antibacterid activity. Further
laboratory and clinical studiesof thisplant arerequired
in order to understand better antibacteria principles,
whichwill alow the scientific communitiesto recom-
mend their useas an accessi bledternativeto synthetic
antibiotics.
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