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ABSTRACT

The medicinal plants have catered to healthcaredaes man since the beginning of human civilizatiris,
therefore, of great interest and significance tsess the potential of plants as antimicrobials antoxidants such
that their use in folk medicine is substantiatethvsicientific data and their use may be continuedlie benefit of
man and of the society as a whole. Smilax perfliagur. is widely used in traditional cuisine by myatribes of
North- east India. The present study was condutieevaluate the antimicrobial and antioxidant aitjivof the
leaves of Smilax perfoliata in order to validate itse in traditional cuisine and medicine. The rtiaxtract of S.
perfoliata leaves showed the presence of- alkaldidgonoids, phenolics and tannins, steroids, @dylycosides,
anthraquinone glycosides and saponins. In additibie, plant inhibited bacteria and fungi and alschibxted
antioxidant activity. The present work substamathe biological activities of the plant and tHere, encourages
its use as per the available ethnobotanical knog#ed-urther, studies are required to isolate andntify the
bioactive principle (s) from the plant.

Keywords: Smilax perfoliata Antimicrobial activity, Antioxidant activity, 16

INTRODUCTION

The medicinal plants have catered to healthcardsnekEman since the beginning of human civilizatiBathogenic
microorganisms have claimed and continue to claielives of millions worldwide and hence, adversafgct the
global economy. Modern day synthetic drugs andbatics fail to effectively counteract infectiougsedases due to
development of drug- resistance in the causativaorganims. This situation is further compoundgdhe severe
side-effects of these synthetic drugs. The reseaschtherefore, have resorted to search for antirdial
compounds from natural sources, especially, plaft®se natural antibiotics have been in use infthe of
ethnomedicine and are bio-compatible. In additionnatural antimicrobials, natural antioxidants, late, have
attracted the interest of the research communityuse in foods and medicinal materials to replagsthetic
antioxidants which are being restricted due tortbarcinogenicity. Antioxidants are known to play ianportant
role in maintaining human health by antagonizing ilkhealth effects of the reactive oxygen spe¢R©S) and
free radicals generated during metabolic procedsés. therefore, of great interest and significario assess the
potential of plants as antimicrobials and antioridasuch that their use in folk medicine is subt&ited with
scientific data and their use may be continuedfferbenefit of man and of the society as a whole.

Smilax(Family - Smilacaceae) is a large genus of climbing shratriduted in tropical and temperate regions of the
world. Smilax perfoliataLour. is found in various parts of India and hatserous rhizomes [1]. It is a robust more
or less strongly armed climber. Stem is used athlbwosh to strengthen the gums. Tender shoot entak curries
and is useful as blood purifier [2]. Roots and stere used as anticancer, ahsenteric and in urinary complaints
[3]. The plant is also widely used in traditionaligsine by many tribes of North- east India. Thespre study was
conducted to evaluate the antimicrobial and antiaxi activity of the leaves ddmilax perfoliatain order to
validate its use in traditional cuisine and medicin
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MATERIALS AND METHODS

Chemicals and Equipment:

All the chemicals used in the study were of anefjtgrade. Dimethyl Sulfoxide (DMSO), Ciprofloxacmd 2, 2-
Diphenyl-1- picrylhydrazyl (DPPH), and other gergparpose laboratory chemicals and reagents weveuped
from Merck Specialities Pvt. Ltd, Mumbai, India. &dbiological media were obtained from HiMedia, Muam
India.

Preparation of Plant Extracts:

The leaves were collected locally and processed.cldaned and shade dried material was groundimegowder
using electric blender. Plant extract was prepdrgdcold maceration method. Dried powder was exddiy
macerating in ethanol (1: 20 w/v) for 48 hours wittermittent shaking. The extract was filteredotigh Whatman
No. 1 filter paper into pre-weighed beakers and di@sd in a rotatory vacuum evaporator (IKA RV 1Qgital)
until a constant dry weight of each extract wasimietd. The residues were stored aseptically atf@°@irther use.

Qualitative phytochemical analysis:
Qualitative phytochemical analysis was performedal@aloids, saponins, flavonoids, phenols and itesjrsterols,
cardiac glycosides and anthraquinone glycosiddslmwing the standard methods [4-6].

In vitro Antibacterial Activity Assay:

Test organisms

The ethanol extract of the plant was screened af8@ibacterial strains, four of which were Gramitpas and four
Gram negative. The test organisms wBeeillus subtilisMTCC 441, Staphylococcus aureMdTCC 96 Proteus
mirabilis MTCC 1429 Bacillus cereusMTCC 43Q Escherichia colMTCC 739 Salmonella entericaerv.typhi
MTCC 3917 Pseudomonas aeruginoB8I CC 1688 Staphylococcus epidermidésT CC 435andCandida albicans
MTCC 3017. The test strains were obtained fromMiEECH, Chandigarh, India.

Preparation of inoculum

Stock cultures were maintained at 4°C on slantsubfient agar. Active cultures for experiments werepared by
transferring a loopful of culture from the stocktést tubes of nutrient broth and incubating forhddirs at 37°C.
The cultures were diluted with fresh nutrient bréthachieve optical densities corresponding to MdFarland
standard which corresponded to a cell density 6CFU mL™

Antibacterial susceptibility test

The agar well diffusion method [7, 8] was used #@edmine the antimicrobial activity of the extrakt. vitro
antibacterial activity was screened by using naotriagar obtained from Himedia (Mumbai). The platesre
prepared by pouring 25 ml of molten media intoikgretri-plates (diameter 100 mm). The plates vadl@ved to
solidify at room temperature and 1Q0 inoculum suspensions was spread uniformly withliklp of a sterile glass
spreader after which four 6 mm diameter wells weoeed into the medium with the help of a sterilasgl well
borer. The plant extract was dissolved in DMSOlitaim a final concentration of 200 mg/mL and 1@0of it was
loaded into one of the wells. The extract was adidwo diffuse for 45 minutes at room temperatufter avhich the
plates were transferred for incubation a@5After 24 hours of incubation, the inhibition zsnaround the wells
were measured. The experiment was performed ificiitp and mean and standard deviation were caéulila
Ciprofloxacin (10ug/ml) was used the standard drug while DMSO antilldi$ water were used as negative control.

In vitro Antioxidant Activity Assay:

The free radical scavenging activity of the extraas measured in vitro by 1, 1- diphenyl-2-picryhgzyl (DPPH)
assay [9]. A 0.30 mM solution of DPPH was prepareBMSO and 1 mL of this solution was added to B0 of
the different concentrations of the plant extrassdlved in DMSO. The mixture was incubated at raemperature
for 30 min and the absorbance was measured at fmldgainst blank (SHIMADZU UV-1800 Spectrophotometer
Japan). Reaction mixture without test sample seagdontrol. The percentage scavenging was cadcllay the
following equation:

Absorbanceone ~ Absorbanceges;

x100
Absorbanc contol

% inhibition =

ICso was defined as the concentration of the extragtired to achieve 50% inhibition of DPPH radical$ie
experiment was performed in triplicate andg@as expressed as mean * standard deviation. Biscacid was
used as the standard.
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RESULTS

The ethanol extract @&. perfoliataleaves showed the presence of important secomdatgbolites like- alkaloids,
flavonoids, phenolics and tannins, steroids, cardlgcosides, anthraquinone glycosides and sapdhatse 1).

The extract exhibited antibacterial activity agaisig out of the eight bacterial strains and afdubited the fungi-
C. albicans(Table 2). The zone of inhibition ranged from#A0 mm S. epidermidisto 13 £ 1 mm . mirabilis

and B. cereus)Maximum activity was observed agairidt mirabilis and B. cereus The negative control did not
inhibit the test strains.

The extract was observed to scavenge DPPH freealadn a concentration dependent manner (FiguréCy for

the ethanol extract @. perfoliataleaves was obtained to be 110.35 + 8.35 pg/mL whi¢ for ascorbic acid was
observed to be 4.19 £ 0.01 pg/mL.

Table 1: Qualitative phytochemical analysis of exsicts ofS. perfoliata leaves

Extract | Alkaloids | Saponins | Flavonoids| Phenols anddnnins | Steroids Card'?‘c Anthraqu_lnone
glycosides glycosides
Ethanol + + + + + + +

Table 2: Antimicrobial activity of S. perfoliata leaves

Test Organism Zone of Inhibition (in mm)
Ethanol Standard Drug
Bacillus subtilis 11+1 28+1
Staphylococcus aureus - 28+1
Proteus mirabilis 13+1 26+1
Bacillus cereus 13+1 19+1
Escherichia coli - 271
Salmonella entericaervtyphi | 11+0 27+1
Pseudomonas aeruginosa 11+1 22+1
Staphylococcus epidermidis | 10+ 0 28+1
Candida albicans 11+1 17+0
Results expressed as mean +sd of three replicates
- = No activity
DPPH Free Radical Scavenging Activity of
S. perfoliata

60 -
- IC50= 100.35 + 8.3fug/mL
o
= 40 A
2
<
£
N
20 1
0 T
0.001 0.01 0.1 1

Log (Concentration)
Figure 1: Antioxidant activity of S. perfoliata

DISCUSSION

Approximately 50, 000 people die every day worldsvidue to infectious diseases [10]. Developmentrafyd
resistance, in the recent years, has renderedutinent treatment strategies ineffective againsttrodshe human
pathogenic microorganisms. In order to meet up¢ochallenge of antibiotic resistance, researdhmave resorted to
medicinal plants in search of noble and effectimagdmolecules. Medicinal plants have been usednsitely in
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traditional healthcare practices for their therdjpepotentials but substantial scientific data agimihg to their
biological activities is still lacking. In the pre#t study, the diffusion assay showed that thenethextract ofS.
perfoliataleaves was active against 3 Gram positive, 3 Qragative bacteria, and the fung@andida albicans
However, the plant did not showed inhibitory adtivhgainstS. aureusandE. coli. Various workers have already
shown that Gram positive bacteria are more suddepid plants extracts as compared to Gram negaties [11,
12]. These differences have often been attributethé differences in the bacterial cell wall. Ina@r positive
bacteria, the cell wall is single layered wheraaghe Gram negative bacteria, it is multi-layeré@,[14]. The
inhibitory activity of the plant extract was obsedvto be lower than the standard drugs, but &iléxtract in its
crude form showed in broad spectrum activity byikiting both gram positive and gram negative baatand
fungi. In addition to antimicrobial agents, natupabducts with antioxidant activity are used to tid endogenous
protective system. The antioxidants available iman diets are of great importance as potentiabptive agents to
counteract oxidative damage to the body. In thegrestudy, the ethanol extract@ifperfoliatashowed promising
antioxidant activity by scavenging DPPH radical.PEH method is a rapid, simple and inexpensive ndetbo
measure antioxidant capacity of foods [15]. Thisagshas been used widely to quantify the abilitgahpounds to
act as free radical scavengers or hydrogen doramd,to evaluate antioxidant activity of complex lbgical
systems. This method is not specific to any pdaicantioxidant component, but applies to the ovenatioxidant
capacity of the sample. The antioxidant and aufiotiial activity ofS. perfoliataleaves may be due to the presence
of various phytochemicals which are detected dutivegstudy. Phenolics, flavonoids and tannins eponted to
exert a wide spectrum of biological effects such astioxidant and free radical scavenging activityd
antimicrobial activity [16, 17, 18]. Alkaloids areported to be antipasmodic, analgesic and alse hagtericidal
effects [18]. Many pharmacological activities suah antibiotic, antifungal, antiviral, hepatoproteet anti-
inflammatory and anti-ulcer activities have beeporéed for saponins [19].Steroids have been regadeexert
analgesic properties [20] while cardiac and anthirrmpe glycosides are reported to have antibatteria
antifungal activity[21, 22].

CONCLUSION

The present study has shown tlgatperfoliatais a potent antimicrobial and antioxidant agentug,ithe present
work substantiates the biological activities of thkant and therefore, encourages its use as peavh#able

ethnobotanical knowledge. Further, studies areireduo isolate and identify the bioactive prineis) from the

plant.
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