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ABSTRACT 

The present study was undertaken to evaluate the antioxidant activity of various parts of T. indica. The crude methanolic extracts of T. indica were 
screened for their antioxidant and free radical scavenging properties using 2, 2-diphenyl 1-picrylhydrazyl (DPPH). The overall antioxidant activity 
of T.indica was strongest in leaf explants (59.25 µg/ml) followed in descending order by callus (95.15 µg/ml), stem (112.50 µg/ml) and root (115.25 
µg/ml), respectively. However, IC50 values of different plant parts have also been estimated to exhibit their antioxidant activities and compared with 
standard ascorbic acid.The tested plant extracts showed promising antioxidant and free radical scavenging activity, thus justifying their traditional 
and medicinal uses. 
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NTRODUCTION 

Plants are being used as a source of medicine since time 
immemorial. The medicinal properties of plants have been 
investigated in the recent scientific developments throughout the 
world, due to their potent antioxidant activities with no side effects 
and have economic viability[1]. An antioxidant is any compound, 
may be a vitamin, mineral, nutraceutical, or herb that protects cells 
against cellular damage from reactive oxygen species (ROS) 
including free radicals,single oxygen atoms and hydrogen peroxide 
etc. Some of the well known antioxidantsare ascorbic acid (Vitamin 
C), alpha-tocopherol (Vitamin E), beta-carotene andenzymes such as 
catalase, superoxide dismutase and glutathione peroxidase etc. Free 
radicalsplay important roles in the etiology of several major 
diseases, including cancer, cataract, asthma, alzheimer’s and 
diabetes[2- 6]. However, majority of the ailments of body are mainly 
linked to oxidative stress due to free radicals[7]. Free radicals are 
fundamental to any biochemical process and represent an essential 
part of aerobic life and metabolism[8]. The most common reactive 
oxygen species (ROS) include superoxide (O2-) anion, hydrogen 
peroxide (H2O2), peroxyl (ROO-) radicals and reactive hydroxyl (OH-) 
radicals etc. The nitrogen derived free radicals are nitric oxide (NO-) 
and per-oxynitrite anion (ONOO-). These antioxidants interfere with 
the oxidation process by reacting with free radicals, chelates, 
catalytic metals and also acting as oxygen scavengers[9-10]. ROS 
have been implicated over a hundreds of diseases which ranges from 
arthritis and connective tissue disorders to carcinogenesis, aging, 
physical injury, infection and acquired immunodeficiency syndrome 
(AIDS). Antioxidants therapy has gained an immense importance in 
the treatment of these above mentioned diseases.  

Consumption of a wide variety of antioxidants, vitamins, minerals, 
nutraceuticals and herbs may be the best way to provide the body 
with the most complete protection against free radical damage[ 11]. 

Keeping in view the importance of natural antioxidants from plants, 
we have selected an important medicinal plant Tylophoraindica 
(Burm. f.) Merrill. Itis also known as “Antmul” is a perennial, 
branching climber with long fleshy roots. It grows widely in plains 
and hilly places of India up to an altitude of 1,000 m in Bengal, 
Assam, Orissa and Southern India12. Traditionally, this plant has 
been used in the treatment of bronchial asthma[13-14]. However, 
alcoholic extract and total alkaloids such as phenanthroindolizidine, 
tylophorine have been used to cure CNS depression, myocardial 
depression,     fall   of     blood    pressure   (hypotension), non specific  

 

relaxation of smooth muscles, antagonized contractile effects of 
histamine & acetylcholine, pentobarbital sleeping time, leukaemia 
and anti-inflammatory effects[15]. It inhibits systemic anaphylaxis 
and also the responses of adjuvant-induced arthritis. Moreover, it 
was found that plant is a good muscle relaxant and also helps in anti-
histamine, hypotensive and antitumor activities[16], respectively. 
The present investigation was undertaken to estimate the 
antioxidant potential and free radical scavenging properties of 
different parts such as leaves, stem, root and callus of 
Tylophoraindica(Burm f.) Merrill methanolic extracts through DPPH 
in vitro assay.  

MATERIAL AND METHODS 

Collection of Plant Material  

Plant of Tylophoraindica were collected from nursery, Department of 
Botany, University of Rajasthan, Jaipur. The plant was authenticated 
(RUBL20929) by Herbarium, Department of Botany, University of 
Rajasthan, Jaipur. Different plant parts (leaf, stem, root) and stock 
callus established from leaves of T. indica were used for antioxidant 
studies. 

Preparation of the Methanolic Extracts 

Different plant parts (leaf, stem and root) and calliwere oven dried 
at 60oC for overnight and crushed to a crude powder. Powdered 
material (20 gm) was soxhlet extracted with 80% methanol for 12 
hours. Extracts were evaporated in vacuum under reduced pressure. 
All extracts were stored in sterile glass bottles at room temperature 
until screened. 

DPPH Radical Scavenging Activity 

The free radical scavenging activity of methanolic extract was 
measured by using 2,2-diphenyl-1-picryl-hydrazyl (DPPH) by the 
modified method of Hatanoet al.[ 17]. DPPH is stable nitrogen 
centered radical. The odd electrons in the DPPH free radical give a 
strong absorption maximum at 517 nm. In this assay, 1.0 ml of 
extract solution (concentrations ranging from 10–1000 μg/ml) was 
mixed with 2.0 ml of DPPH in methanol solution. The absorbance of 
reaction mixture at 517 nm was taken by UV spectrophotometer 
(Optigen 2020 plus UNICAM), which was compared with the 
corresponding absorbance of standard ascorbic acid concentrations 
(10-1000 μg/ml). The radical scavenging activities were expressed 
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as percentage of inhibition and calculated according to the following 
formula. 

Percentage of DPPH inhibition= Ac – AsX 100 

   Ac 

Where Ac = absorbance of control 

As = absorbance of sample. 

RESULT AND DISCUSSION 

The antioxidant activity of methanolic extracts was investigated 
using DPPH assay, which is based on the ability of DPPH, a stable 
free radical, to decolorize in the presence of antioxidants, is a direct 
and reliable method for determining radical scavenging action. 
Ascorbic acid was chosen as the reference antioxidant for this test. 
The DPPH radical contains an odd electron, which is responsible for 
the absorbance at 517 nm and also for a visible deep purple color. 
When DPPH accepts an electron donated by an antioxidant 
compound, the DPPH is decolorized as the colour change from deep 
violet to light yellow18, which can be quantitatively measured from 
the changes in absorbance. The IC50 values of all the plant extracts 
have been calculated and depicted in the Figure 1 (A-D). 

 

A: Evaluation of IC50  of  leaf extract of T. indica compared with  
standard ascorbic acid 

 

B: Evaluation of IC50  of  stem extract of T. indica compared with  
standard ascorbic acid 

 

C: Evaluation of IC50  of  root  extract of T. indica compared with     
standard ascorbic acid 

 

D: Evaluation of IC50  of  callus   extract of T. indica compared 
with     standard ascorbic acid 

In T. indica, it is found that IC50 of the leaf extract was found to be 
59.25 µg/ml which indicated the remarkable antioxidant activity of 
the extract as compared to standard ascorbic acid. However, callus 
was found to be moderate in respect to show IC50 value i.e. 95.15 
µg/ml followed by stem with IC50 value i.e.112.50 µg/ml and root 
IC50 value i.e. 115.25 µg/ml (Fig. 1 A-D).  

The free radical scavenging activity in the different plant part 
extracts decreased in the following order: 

T. indica leaf (59.25 µg/ml) >T. indica callus (95.15 µg/ml) >T. indica 
stem (112.50 µg/ml) >T. indica root (115.25 µg/ml), respectively. 

The maximum antioxidant effect of T. indica was seen in leaf extract 
(59.25 µg/ml) (Fig. A), during the present studies. Similarly, 
methanolic extracts of leaf of Aloe vera[19], 
ThujaoccidentalisL.[20]have also been reported to exhibit maximum 
antioxidant activity. However, antioxidant activities of T. indica plant 
parts have been studied earlier by many scientists [21, 22]. In 
contrast to the present results, ethanolic extract of leaves of 
Thujaoccidentalisexhibited least activity i.e. 202.45 µg/ml[23].  

Beside, antioxidant activities of several other medicinal plants like 
RubusidaeusL.[24],Fragariax ananassaDuch.[25], Clitoriaternatea L. 
and Eclipta prostrate L.[26], Cocosnucifera, Caesalpiniapulcherrima, 
Punicagranatumand Syzygium cumin [27], BuchananiaLanzan 
Kernel[28], Cissusrependa[29], AdhatodavasicaNees and 
Sesbaniagrandiflora L.[30] have also been well studied and 
supported the present findings. 

The present results suggested that all the tested plant extracts have 
showed variable antioxidant activity in different plant parts. Looking 
into the importance of this plant and the wide range of important 
constituents they bear, it will be further worthwhile to do same 
more assays and analysis.  
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