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ABSTRACT

The free radical scavenging activity of aqueous extracts of three medicinal plant species (Saraca indica,
Wthania somnifera and Asparagus racemosus) were assayed by DPPH (2,2-Diphenyl-1-Picrylhydrazyl) radical
scavenging assay at concentrations 50, 75 and 100ug/ml with a view to assess the antioxidant properties of the
medicinal plants. The DPPH activities of all plant speciesincreased with the increase in concentrations. While
aqueous extract of S. indica bark showed significantly higher DPPH activity, A. racemosus and W. somnifera
showed comparatively moderate activity at all concentrations. Results revealed the presence of antioxidant
properties borne by the different plant parts in different amounts which has got promising future prospect for

their use in pharmaceutics for replacement of synthetic antioxidants.

INTRODUCTION

Medicina plants congtituteavery important ‘natu-
ral resource’ used by indigenous medicinal systems for
thelast 300 years. The Centra Council of Research on
Ayurvedaand Sidhamedicinehavedrawn alist of 243
commonly used medicind plantshaving grester demand
for manufacture of gelanicals, mixtures, compound for-
mations and potent medicinesY. Themedicina plants
aso provideraw materia sfor modern medicinesand
pharmaceutical industries. Because of growing interest
inherba medicine, thereisagreat demand of medicina
plantsfrom devel oping countriesin theglobal market.
Asper an estimate, international export of medicinal
plantsisdominated by China, which exports 1, 21,900
tonsof materia sayear, whereasIndia, exports 32,600
tonsannually?. In recent yearsthere has been deple-
tion of medicinal plantsdueto biotic interferences of
various categories and different magnitudes. Itisim-
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perative, thereforethat beforewe stand to loose val u-
able economic resource, we need to document the ex-
istingmedicina plants, their ethnomedicina usesand
explorether medicind potentid for biotechnologica ex-
ploitation.

Reactive oxygen species (ROS) aregenerated in
human body endogenously asaresult of norma meta:
bolic activity and a so due to exogenous sourceslike
UV radiation etc.® and which are neutralized through
our antioxidant system. In pathologica conditions, the
antioxidant mechanisms are often inadequate, as ex-
cessivequantitiesof ROS generaly get generated. The
ROSformed often resultsin causing cellular and sub-
cellular damage by peroxidation of membranelipids,
denaturation of DNA strandsand cellular proteing. In
amulticdlluar organisminduding human beings, thecdll
protects itself from the damage caused by the ROS
system by variousenzymatic and non-enzymeatic ways.
The common enzymesthosework efficiently inthere-
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duction of ROS are catal ase, glutathione peroxidase,
glutathionereductase, superoxidedismutase, lipid per-
oxidase and many more. Betacarotene, vitaminA, C
and E congtitutes the non- enzymatic pathways*. Re-
cently, thereisgrowing urgeto discover naturd antioxi-
dantsasit has been believed that the consumption of
plant productsreducestherisk of developing chronic
diseases as a result of side effects since the
phytochemicasaregenerally safer than the chemical
and synthetic formulationg®.

Tropical forestsand many other tropical ecosys-
tems are rich sources of adiversity of plant derived
chemical compounds. A greater portion of thetropical
plant species conta ns secondary compounds, poten-
tidly useful asmodelsfor/asmedicines®.

Similipal biosphere reserve (SBR), located in
Mayurbhanj district of Orissa(India), isaunique habi-
tat of mixedtropical forest whichisrichinmedicina
plantg”8. Although morethan 500 medicind plantsex-
istin SBR, limited studies have been madeto evaluate
the phytochemical constituentsand medicina proper-
tieswhich could beexploited for pharmaceutica appli-
caions. Kegpingtheseinview, thepresent sudy isamed
at evaluaing theantioxidant activity of threeimportant
medicind plantshaving ethnomedicind uses? viz. As-
paragusracemosus (root), Withania somnifera (root)
and Saracaindica (bark) by DPPH (2,2-Diphenyl-1-
Picrylhydrazyl) radicd scavenging activity.

MATERIALSAND METHODS

Plant material

Three plant species namely Saraca indica L.,
Wthania somnifera Dunal and Aspar agusracemosus
Willd. werecollected from theforestsof Similipa bio-
spherereserve (20° 17°-22° 10N latitude and 85°57°-
85° 47’ E longitude), Orissa, India in the March and
April 2009. The plants were identified by Dr.
A.K.Biswa, Department of Botany, North OrissaUni-
versity. Thedried bark and root was homogenized to
powder and further subjected to extraction.

Crudeextraction

Thebark and roots of plant were shadedried for
15 days and then pulverized into fine powder using
pestle and mortar. Twenty five gramsof fine powder
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was added to asoxhlet gpparatusalongwith asolvent
(water) for extraction of chemicals. Theliquid extracts
wereevaporated to dryness by vacuum distillation and
stored at 4°C for further anaysis.

Scavenging of DPPH radical

The scavenging effect of crude aqueousextract of
Saraca indica, Withania somnifera and Asparagus
racemosus was determined by following standard
method ¥, with littlemodification. Briefly, 2.0ml of 0.1
mM DPPH (2, 2- diphenyl-1-picrylhydrazyl) solution
(in methanol) wasadded to thetest tube containing 0.1
ml aliquote of agueous plant extract (50-100ug/ ml).
Themixturewasvortexed for 1 minuteand kept & room
temperaturefor 30 minutesin thedark. The absorbance
of all the sample solutionswas measured at 517 nm.
The percentage scavenging effect was cal culated from
thefollowing equation.

. A,-A
% Scavenging =¥x100
0

whereA ;= Absorbance of control, A,= Absorbance
of test sample.

Satistical analysis

Each datapoint was obtained by making at least 3
independent measurements. Theresultswereexpressed
asmean= SD (Standard deviation).

RESULTSAND DISCUSSION

Theantioxidant property of the agueous extracts
of threemedicina plantsviz. Saracaindica, Wthania
somnifera and Asparagusracemosus was eval uated
using DPPH scavenging assay (Figure 1(A, B, C)).
Aqueous extract of S indica (bark) showed signifi-
cantly higher DPPH activity (i.e. 34 %, 36 % and 38
%) at all three concentrations (50, 75 and 100ug/ ml)
whichincreased withincreasein concentration (Figure
1(A)), where as A. racemosus and W. somnifera
showed moderate activity at al the three concentra-
tions (Figure 1 (B & C)) with anincreasing trend in
increased conentrations. Out of thethree plant species
tested, S indica showed comparatively higher DPPH
radicd scavengingactivity (Figure2). Earlier sudieson
antioxidant activity of methanolic extracts of A.
racemosus and W, somnifera roots have showntoin-
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Figurel: DPPH radical scavenging activity of aqueousex-
tractsof (A) S.indica(B) A. racemosusand (C) W. somnifera
from Similpal Biospherereserve

crease antioxidant defense i.e enzyme superoxide
dismutase, catalase and ascorbic acid in ratg*? re-
ported dose dependent DPPH scavenging activity of
agueous extract of A. racemosus root with 1C50 of
60.7 microg/ml.

Cdlular damageor oxidetiveinjury aisngfromfree
radicals or reactive oxygen species (ROS) now ap-
pearsto be one of thefundamental mechanismfor a
number of human diseases, such asischemicinjury, in-
flammation, cancer, atherosclerosis, neurodegenerative
diseases (Parkinson’s and Alzheimer’s) and ageing™>%,
Recent clinical and experimental datashowed thein-
volvement of reactive oxygen speciesin many human
pathophysiological conditiongd. DPPH hasbeen used
extensively asafreeradical to evaluate reducing sub-
stances*® and isauseful reagent for investigating the
freeradical scavengingactivitiesof compounds™™. This
assay providesinformation on thereactivity of tested
compounds (plant extracts) with astablefreeradical
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Figure2: Comparison of DPPH radical scavenging activity
of theaqueousextractsof (A) S.indica(B) A. racemosusand
(C) W. somniferafrom Similpal biospherereserve

(DPPH). Because of itsodd electron, DPPH givesa
strong absorption band at 517nmin visible spectros-
copy (deep violet colour). Asthis electron becomes
paired off inthe presence of afreeradica scavenger,
the absorption vanishes, and the resulting decol ori za-
tion isstoi chiometricwith respect to the number of eec-
tronstaken upt®. Theresult of the present study shows
that agueous extracts of Saraca indica, Withania
somnifera and Asparagus racemosus posses prom-
IS ng antioxidant property. The present study although
reveal ed possess on of antioxidant property of thethree
tested medicinal plants, more assays are required to
fully establish this property. Further determination of
antioxidant compoundsfrom the extractsof theseplants
isessentia for exploring their pharmaceutical applica
tion.
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