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Abstract 
The root powder was shade dried and 

powdered and subjected first to extraction by series of 
solvents on increasing polarity (Petroleum ether, 
Benzene, Chloroform, Ethyl acetate, Methanol and 
Water). Then the extracts were subjected to TLC and 

the spots obtained were eluted and used for the 
further antioxidant study. DPPH, ABTS, Hydroxyl 
radical, Hydrogen peroxide radical scavenging assays 

and determination of inhibition of in vitro nitric oxide 
and superoxide generation were determined to 
evaluate the free radical scavenging activity of the 
extract. The total antioxidant potential of the extract 
was studied by phosphomolybdenum assay and 

•

reduction potential assay. The results of our experi-
ment showed that plant extract has highest radical 

scavenging activity. 

Of the plant extracts tested, methanolic extract 

showed better radical scavenging activity compared 
to other extracts. The total antioxidant potential was 

found to be high in the methanolic extract of the roots 

of R. nasutus and it also shows good inhibition to 

superoxide and nitric oxide generation in vitro. The 

root extracts of Rhinacanthus nasutus exhibit good 
antioxidant potency as reflected by the results of the 

analysis performed and the components responsible 
for its efficacy identified for its phytochemical nature. 
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Introduction 
Generally human beings live in a highly oxidative 

environment and many processes involved in metabolism 

may result in the production of more oxidants. It has been 

estimated that there are more than ten thousand oxidative 

hits to DNA per cell per day in humans. For protection 

against free radicals, organisms are endowed with 

endogenous and exogenous defense systems. However 

these systems are not sufficient in situations where the 

production of free radicals significantly increases. Plant 

based dietary components and additives are known to 

protect cells from deleterious effect of Reactive Oxygen 

Species (ROS) I . 

All over the world, several hundreds of plants are 

good sources of medicinal agents and used in traditional  

medicine. Traditional usage of plants in curing illness has 

deep roots in human history2. Screening of active 

components from plants has led to the discovery of new 

medicinal drugs which have efficient protection and 

treatment roles against various diseases including cancer 

and Alzheimer's disease3. The medicinal properties of 

plants are due to their potent antioxidant properties4. 

Rhinacanthus nasutus Kurz is one such plant 

belonging to the family of Acanthaceae. It is a valuable plant 

which is widely distributed and cultivated in South China, 

Taiwan, India and also in Thailand. Rhinacanthus nasutus is 

well known as a source of flavonoids, steroids, triterpenoids, 

anthraquinones, lignans and especially naphthoquinone 

analoguess. 

Material and Methods 
Preparation of the Extract: The roots of Rhinacanthus 
nasutus were collected from herbal garden, where the 

Rhinacanthus nasutus plant saplings purchased from 

Tamilnadu Agricultural University, Coimbatore are 

maintained. The roots were washed and shade dried, 

powdered and weighed (5g). The root powder was subjected 

to extraction based on polarity nature using different solvents 

namely petroleum ether, benzene, chloroform, ethyl acetate, 

methanol and water. After extraction, the solvent was 

evaporated at 60°C in a boiling water bath and the residue 

obtained was re-dissolved in DMSO to obtain a final 

concentration of 20mg/51.11. The respective extracts were first 

subjected to a phytochemical screening by Thin Layer 

Chromatography and the separated fractions were eluted and 

tested for antioxidant potential. 

Thin Layer Chromatography: The dried, cleaned. TLC 

glass plates were coated with the slurry silica gel G-50 

prepared using silica gel and water in the ratio 1:2. uniformly 

spreaded on the glass plate with the help of the spreader and 

activated at 105°C for 30 minutes. The solvent system used 

for the mobile phase was methanol and chloroform in the 

ratio 7:3. Then 100 of the petroleum ether, benzene, 

chloroform, ethyl acetate, methanol and aqueous extracts of 

the candidate plant were spotted on the TLC plates and were 

kept in the TLC chamber saturated with mobile phase 

methanol and chloroform (7:3). Depending upon the partition 

coefficient, the bands were separated. The bands obtained 

were eluted with the respective Solvents such as petroleum 

ether, benzene, chloroform, ethyl acetate, methanol and water 

and the eluted fractions were used for further analysis of th, 

study. 

• 
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Elution of the Bands: The separated bands of the extracts of 
petroleum ether, benzene. chloroform, ethyl acetate. methanol 
and water were dissolved in respective solvents and 
centrifuged at 3000 rpm for 10 minutes. The process was 
repeated for 3-4 times and the supernatant collected was 
evaporated at room temperature. The residue obtained 
contains fractions of interest and it was re-dissolved in 
DMSO. Then these eluted bands were taken for the analysis. 

Free Radical Scavenging effect of Rhinacanthus nasutus 
root extracts- DPPH:  Scavenging activity of Rhinacanthus 
nasutus root extracts was determined using the procedure 
adopted by Mensor et al.6  

Determination of ABTS Scavenging Activity: ABTS 
scavenging activity was estimated according to Shirwaiker et 
al.' ABTS+  radical cations were produced by reacting 7mM 
ABTS solution with 2.45 mM ammonium persulphate with 
7mM ABTS solution and kept in dark for 12-16 hours at 
room temperature. The mixture was allowed to stand in the 
dark at room temperature for 12-16 hours before use. 0.5 ml 
of root extract was added to 0.3 ml ABTS solution and the 
final volume was made upto I ml with ethanol. Absorbance 
was read at 745 nm and the percentage inhibition of the 
radical formation was calculated using the formula: 

Percentage of ABTS Scavenged = A° - Al  x 100 
Ao 

where Ao  is absorbance of control and Al  is absorbance in 
the presence of root extracts. 

Determination of Hydroxyl Radical Scavenging Effects  : 
The reaction mixture contained 0.1 ml of deoxyribose, 
0.1m1 of EDTA, 0.1 ml of H202  , 0.1 ml of ascorbate and 
0.1m1 of KH2PO4  —  KOH  buffer. 20µ1 of the root extracts 
were added such that the final volume was 1.0 ml. The 
reaction mixture was incubated for one hour at 37°C. 
Deoxyribose degradation was measured as TBARS 
(Thiobarbiturate reactive substances) formed by the 
addition of 0.5 ml TBA and 0.5m1 HCI, boiled in a water 
bath for 20 minutes, cooled and the absorbance measured at 
532 nm. 

Percentage of inhibition of hydroxyl radical 

Absorbance 
x 100 

H202  (Absorbance) 

Determination of Hydrogen Peroxide Scavenging 
Activity9: A solution of hydrogen peroxide (40mM) was 
prepared in phosphate buffer. Root extract at the 
concentration of 10mg/10µ I was added to 0.6m1 hydrogen 
peroxide solution (40 mM). The total volume was made 
upto 3.0 ml. The absorbance of the reaction mixture was 
recorded at 230 nm. The solution containing phosphate 
buffer without hydrogen peroxide acts as a blank. The 
percentage of hydrogen peroxide scavenged by the root 
extract was calculated by the formula: 

Percentage of hydrogen peroxide scavenged =
A0  - A, 

 x 100 

where Ao  is absorbance of control and A l  is absorbance 

in the presence of root extracts. 

Determination of In Vitro Superoxide Generation's: 20 
1.11 of the root extracts to the assay tubes containing 0.2 ml 
of EDTA (0.1 M containing 1.5 mg NaCN) was added to 
0.1 ml of NBT, 0.05 ml riboflavin and 2.55 ml of 
phosphate buffer. The control tubes were also set up where 
DMSO was added instead of the.root extract. All the tubes 
were vortexed and the initial optical density was measured 
at 560 nm. After that, these tubes were placed in an area 
where they received uniform illumination for 30 minutes. 
Again the optical density was measured at 560 nm. The 
difference in optical density before and after illumination is 
the generation of superoxide by the test sample which wi 
calculated by comparison with the OD of the control: 

Percentage inhibition of superoxide radical generation 

= 100 Test X 100 

Control 

Determination of In Vitro Niric Oxide Generation11: 
µ1 of the root extract was added to the reaction mixture 
(3m1) containing sodium nitroprusside (10 mM in PBS) and 
it was incubated at 25 °C for 150 minutes. Control without 
test sample was kept in an' identical manner. After 
incubation, 0.5 ml of reaction mixture was taken and 0.5 ml 
of Griess reagent was added to it. The absorbance was read 
at 560 nm and the percentage inhibition was calculated by 
the following formula: 

Percentage inhibition of nitric oxide generation 

Test OD 
 x 100 

Control OD 

• 
Determination of Total Antioxidant Status by 
Phosphomolybdenum Method12: The tubes containing 20 
µl of the root extracts of Rhinacanthus nasutus  andik 
reagent (0.6M sulphuric acid, 28 mM sodium phosphatell. 
4 mM ammonium molybdate) were incubated at 95 °C for 
90 minutes. The mixture was cooled to room temperature 
and the absorbance of each solution was measured at 695 
nm against blank. 

Reduction Potential13:  1.0 ml of the different 
concentration of various extracts of the sample was mixed 
with 2.5 ml potassium ferric cyanide and 2.5m1 phosphate 
buffer (pH 6.6). The mixture was incubated at  50°C  for 20 
minutes. After the incubation. 2.5 ml of TCA (10%) was 
added to it and centrifuged at 3000 rpm for 10 minutes. 2.5 
ml of the supernatant was taken and 2.5 ml water and 0.5 
ml of ferric chloride i0.1c/c) were added to it. The 
absorbance of  the color was measured spectrophoto-
metrically at 700 nm. In all the parameters analyzed, the 
samples were taken in triplicates. 
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Determination of DPPH and ABTS Scavenging Activity 
of TLC Separated Fractions of Rhinacanthus nasutus 
Root Extracts: The DPPH has been largely used as a 
quick, reliable and reproducible parameter to find out the in 
vitro general antioxidant activity of pure compounds as 
well as plant extracts. The decrease in absorbance by DPPH 
radical with increase in concentration of the extract 
suggested that the extract has antioxidant activity due to its 
proton donating ability'''. 

S ABTS assay is commonly used to assess radical 
scavenging or antioxidant activity. The scavenging activity 
is measured at 745 nm and the absorbance decreases as the 
ABTS radical is scavenged°. The scavenging ability of 
Rhinacanthus nasutus root extracts to DPPH and ABTS • was observed and depicted in figure 1. 

The results showed that the methanolic extract has 
high DPPH and ABTS scavenging activity followed by 
chloroform, petroleum ether, benzene and ethyl acetate 
indicating that methanolic extract possesses components 
responsible for its higher free radical scavenging activity. 

Effect of rhinacanthus nasutus root extracts on H202 
induced damage to deoxyribose (hydroxyl radical 
scavenging activity): Hydroxyl radical is the most 
reactive among ROS; it has the shortest half life compared • with others and is considered to be responsible for much of 
the biological damage in free radical pathology. The 
deoxyribose is the common method for determining the rate 
constant of hydroxyl radical reactions'. It is difficult to 
determine directly the hydroxyl radical. They are measured 
as 'OH induced TBA-reactive substance (TBARS) 
formation. The rate of TBARS formation is dependent on 
the reaction of deoxyribose with hydroxyl radical°. 

The effect of Rhinacanthus nasutus root extracts 
on H202-induced damage to deoxyribose was quantified as 
the amount of TBARS formed and the results are presented 
as follows. The extent of DNA damage caused in H202 
treated groups is fixed at 100 percentage and the damage 
caused to other groups was calculated relative to this value 
as depicted in figure 2. 

From the figure it is clear that highest hydroxyl 
radical scavenging activity was found in the methanolic 
extracts of the roots of Rhinacanthus nasutus when 
compared to chloroform, petroleum ether, benzene and  
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ethyl acetate. H202  exposure resulted in a steep increase in 
the extent of damage which was very effectively 
counteracted by the different extracts of Rhinacanthus 
nasutus roots. The effect of methanolic extract was more 
pronounced in scavenging hydroxyl radicals when 
compared to other extracts. 

Therefore, from the results, it was found that the 
methanolic extract of the TLC separated fractions of 
Rhinacanthus nasutus root exhibits strong hydroxyl radical 
scavenging effect which reflects protective nature of the 
extract against oxidative damage to DNA molecules. 

Determination of hydrogen peroxide scavenging activity 
of TLC separated fractions of rhinacanthus nasutus root 
extracts: Hydrogen peroxide is a weak oxidizing agent and 
can inactivate few enzymes directly, usually by oxidation. 
It can cross cell membranes rapidly and once inside the 
cell, it can probably react with Fe2+  and Cu2+  to form 
hydroxyl radicals and this may be due to their toxic effects. 
It is therefore advantageous for cells to control the amount 
of hydrogen peroxide that is allowed to accumulate". The 
percentage scavenging of the root extracts of TLC 
separated fractions of Rhinacanthus nasutus to hydrogen 
peroxide are reported in figure 3. 

The scavenging ability of TLC separated fractions 
of Rhinacanthus nasutus root extracts to hydrogen peroxide 
showed that the methanolic extract has the strongest 
hydrogen peroxide scavenging with 79.4% activity. 
Chloroform extract also showed significant scavenging 
effect. According to the results, it was made clear that the 
methanolic root extract can be a better antioxidant for 
removing hydrogen peroxide and these could protect the 
biological system from oxidative damage. 

Determination of inhibition of in vitro super oxide and 
nitric oxide generation by TLC separated fractions of 
rhinacanthus nasutus root extracts: Superoxide anions 
are precursors to active free radicals that have the potential 
of reacting with biological macromolecules and thereby 
inducing tissue damage 8.Nitric oxide was generated from 
sodium nitroprusside under in vitro and measured by Griess 
reagent. Sodium nitroprusside in aqueous solution at 
physiological pH spontaneously generates nitric oxide 
which interacts with oxygen to produce nitrate ions that can 
be estimated by the use of Griess reagent. Antioxidants 
compete with oxygen leading to decreased production of 
nitric oxide radicals.°  

The extent of inhibition of in vitro super oxide and 
nitric oxide generation by TLC separated fractions of 
Rhinacanthus nasutus root extracts are produced in figure 
4. From the results of study, it is indicated that the 
methanolic extract shows maximum inhibition for 
superoxide and nitric oxide radical generation when 
compared to other extracts. Thus it was confirmed that the 
TLC separated fractions of Rhinacanthus nasutus root 

Results and Discussion 
The different root extracts were subjected to thin 

layer chromatography to identify the active compounds 
present in them. All the extracts analyzed showed single 
spot in the TLC plate, after the chromatogram was 
developed, except the aqueous extracts which showed no 
spots in its chromatogram and hence the aqueous extracts 
of Rhinacanthus nasutus roots were eliminated for further 
analysis of the study. 

• 
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ethyl acetate. H202 exposure resulted in a steep increase in 
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extract have shown good inhibition to super oxide and 

nitric oxide generation indicating the presence of 

phytochemical components which are responsible for its 

active antioxidant property. 

Root extract of R. nasutus 

Figure 1: DPPH and ABTS scavenging activity of TLC 

separated fractions of rhinacanthus nasutus root 
extracts 

No extract Petroleum ther benzene Chic oform eth)lac late methanol 

Root extract of R.nasutus 

Figure 2: Hydroxyl radical scavenging activity of TLC 

separated fractions of rhinacanthus nasutus root 
extracts 

Determination of total antioxidant potential of the TLC 

separated fractions of rhinacanthus nasutus root 

extracts by phosphomolybdenum assay and reduction 

potential method: The total antioxidant content of 

Rhinacanthus nasutus root extracts by phosphomolybd-

enum assay and reduction potential are presented in figure 

5. According to results, the methanolic extract showed 

highest total antioxidant content compared to chloroform, 

petroleum ether, benzene and ethyl acetate root extracts. It 

was concluded from the above results that the methanolic 

root extracts of R.nasutus possess high total antioxidant 

content. This suggests that the root extracts possess 

considerable antioxidant substances which may be 

responsible for its free radical scavenging activity. In all the 

parameters analysed, methanolic extract of the TLC 

separated fractions of Rhinacanthus nasutus root showed a  
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better radical scavenging effect and also prevented the 

generation of radicals to a maximum extent. The total 

antioxidant assay performed also revealed that the 

antioxidant potential was found to be higher in the 

methanolic extract. All the other extracts analyzed showed 

considerable radical quenching ability and protection 

against radical generation. 
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Root extract of R.nasutus 

Figure 3: Hydrogen peroxide scavenging activity of 

TLC separated fractions of rhinacanthus nasutus root 
extracts 

Root extract of R.nasutus 

Figure 4: Effect of inhibition of in vitro super oxide and 

nitric oxide generation by TLC separated fractions of 

rhinacanthus nasutus root extracts 

Conclusion 
It can be concluded that the root extracts of the 

plant could serve as a good source for the therapeutic drugs 

for degenerative diseases.• The root extracts of 

Rhinacanthus nasutus exhibit good antioxidant potency as 

reflected by the results of the analysis performed and the 

components responsible for its efficacy identified for its 

phytochemical nature. 
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