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Abstract: Free radicals are the chemical species that have an unpaired electron and play very important role in 
human health and beneficial in combating against several diseases like cardiovascular disorders, lung damage, 
inflammation etc. These can damage cell membranes and other vital cell components, such as genetic material in the 
cell nucleus, and can inactivate enzymes. Damage to body cells and molecules by oxygen containing free radicals has 
been implicated in a wide variety of diseases. Antioxidants in different parts of plants such as ascorbic acid, vitamin E 
and phenolic compounds possess the ability to reduce the oxidative damage associated with many diseases. DPPH is 
widely used to evaluate the free radical scavenging effect of natural antioxidant. In this work in vitro antioxidant 
potential of  a novel polyherbal formulation  was screened by various in vitro model like DPPH scavenging assay, 
superoxide anion scavenging activity assay, reducing power activity assay, metal chelation, and total antioxidant 
assay.  
Keywords: Antioxidant, DPPH, Free radical, Polyherbal. 

 
1. INTRODUCTION 

     Antioxidants are vital substances, which possess the ability to protect the body from 
damages caused by free radical-induced oxidative stress [1] . The phenolic compounds 
mainly show antioxidant capacity due to their redox properties, which allow them to act as 
reducing agents, hydrogen donors, singlet oxygen quenchers or metal chelators. These 
compounds also exhibit a wide spectrum of medicinal properties other than antioxidant 
properties, such as anti-allergic, anti-inflammatory , anti-microbial, anti-thrombotic, cardio-
protective and vasodilator effects. At a time one antioxidant molecule can react with single 
free radicals and are capable to neutralize free radicals by donating one of their own 
electrons, ending the carbon-stealing reaction. Cells produce defense against excessive free 
radicals by their preventative mechanisms, repair mechanisms, physical defenses and 
antioxidant defenses  [2]. Reactive oxygen species (ROS), such as superoxide an-ions, 
hydrogen peroxide, hydroxyl, nitric oxide and peroxy nitrite radicals play an important role in 
oxidative stress related to the pathogenesis of various important diseases[3,4]. The oxidation 
of lipid, DNA, protein, carbohydrate and other biological molecules by toxic ROS may cause 
DNA mutation or/and serve to damage target cells or tissues; and this often results in cell 
senescence and death. Oxidative Stress (OS) is a general term used to describe the steady 
state level of oxidative damage in a cell, tissue or organ, caused by the reactive oxygen 
species (ROS) as a result of one of three factors: a) an increase in oxidant generation, b) a 
decrease in antioxidant protection, or c) a failure to repair oxidative damage. ROS are either 
free radicals, reactive anions containing oxygen atoms, or molecules containing oxygen 
atoms that can either produce free radicals or are chemically activated by them [5]. In the 
present research, various in vitro screening models were used to study antioxidant activity of 
a novel polyherbal formulation. 

2. MATERIALS AND METHODS 
 
Plant materials 

The Plant species of Eclipta prostrata (Asteraceae), Barringtonia acutangula 
(Lecythidaceae),  Azadirachta indica (Meliaceae), Acalyphaindica (Euphorbeaceae),  
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Trigonella foenum-graecum (Fabaceae) and Withania somnifera (Solanaceae) were collected 
from rural areas. 

 
Preparation of the sample 

Leaves, stem, root, flowers and seeds of each plant were collected, washed and dried. 
After 15 days, each plant was powdered separately and passed through 40# sieve. Finally 
each plant powder was weighed accurately and mixed together in specific proportions to get 
moderately coarse powder. Finally it was stored in airtight container and used for further 
analysis. 

 
Preparation of alcoholic extract  

The powdered sample  of polyherbal (20 g each) was extracted with 500 ml of 90% 
ethanol by using soxhlet apparatus until the extraction was completed. After the completion 
of the extraction process, the extract was filtered and the solvent was removed by distillation 
under reduced pressure. Dark green colour residue was obtained and stored in refrigerator 
until used. Doses such as 20, 40, 60 and 80µg/ml were chosen for in vitro antioxidant 
activity. 

 
DPPH radical-scavenging activity 

DPPH radical-scavenging activity was determined by the method of Shimada, et al., 
(1992) [6]. Briefly, a 2 ml aliquot of DPPH methanol solution (25µg/ml) was added to 0.5 ml 
sample solution at different concentrations. The mixture was shaken vigorously and allowed 
to stand at room temperature in the dark for 30 min. Then the absorbance was measured at 
517nm in a spectrophotometer. Lower absorbance of the reaction mixture indicated higher 
free-radical scavenging activity.   

Radical scavenging activity (%) = 100-(Ac-As/Ac) x100. Where AC = control is the 
absorbance and AS = sample is the absorbance of reaction mixture (in the presence of sample).  
IC50 value was determined from the graph obtained using standard ascorbic acid by using the 
formula y = mx+c from the slope of the graph .  

 
Determination of Total Antioxidant Capacity 
 The antioxidant activity of the extracts was evaluated by the phosphomolybdenum 
method according to the procedure of Prieto et al., (1999) [7]. The assay is based on the 
reduction of Mo(VI) to Mo(V) by the extract and subsequent formation of a green 
phosphate/Mo(V) complex at acid pH. 0.3 ml extract was combined with 3ml of reagent 
solution (0.6M sulfuric acid, 28mM sodium phosphate and 4mM ammonium molybdate). The 
tubes containing the reaction solution were incubated at 95○C for 90 min. Then the 
absorbance of the solution was measured at 695 nm using a spectrophotometer against blank 
after cooling to room temperature. Methanol (0.3 ml) in the place of extract is used as the 
blank. The antioxidant activity is expressed as the number of equivalents of ascorbic acid. 
The scavenging activity was calculated according to the following equation:   
     % of Inhibition = (A0-A1)/ A0 × 100. Where A0 was the absorbance of the control (blank, 
without extract) and A1 was the absorbance in the presence of the extract.  
 
Superoxide anion scavenging activity assay 

The superoxide anion radicals scavenging activity was measured by the method of Liu 
et al., (1997) [8]. In these experiments the superoxide anion was generated in 3 ml of Tris-
HCl buffer (100 mM, pH 7.4) containing 0.75 ml of Nitroblue tetrazolium (NBT) (300 μM) 
solution, 0.75 ml of Nicotinamide adenine dinucleotide (NADH) (936 μM) solution and 0.3 
ml of different concentrations of the extract. The reaction was initiated by adding 0.75 ml of  
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Phenazine methosulfate (PMS) (120 μM) to the mixture. After 5 min of incubation at room 
temperature, the absorbance at 560 nm was measured in spectrophotometer. The superoxide 
anion scavenging activity was calculated according to the following equation:  

 % Inhibition = (A0-A1) / A0 × 100. Where A0 was the absorbance of the control 
(blank, without extract) and A1 was the absorbance in the presence of the extract. 
 
Reducing power assay 
 The Fe3+ reducing power of the extract was determined by the method of Oyaizu 
(1986) [9]. The extract (0.75 ml) at various concentrations was mixed with 0.75 ml of 
phosphate buffer (0.2M, pH 6.6) and 0.75 ml of potassium hexacyanoferrate (K3Fe(CN)6) 
(1%, w/v), followed by incubating at 50oC in a water bath for 20 min. The reaction was 
stopped by adding 0.75 ml of trichloroacetic acid (TCA) solution (10%) and then centrifuged 
at 800g for 10 min. 1.5 ml of the supernatant was mixed with 1.5 ml of distilled water and 0.1 
ml of ferric chloride (FeCl3) solution (0.1%, w/v) for 10 min. The absorbance at 700 nm was 
measured as the reducing power. Higher absorbance of the reaction mixture indicated greater 
reducing power.   
 
Fe2+ chelating activity assay 
 The chelating activity of the extracts for ferrous ions Fe2+ was measured according to 
the method of Dinis et al., (1994) [10]. To 0.5 ml of extract, 1.6 ml of deionized water and 
0.05 ml of FeCl2 (2mM) was added. After 30 s, 0.1 ml ferrozine (5mM) was added. Ferrozine 
reacted with the divalent iron to form stable magenta complex species that were very soluble 
in water. After 10 min at room temperature, the absorbance of the Fe2+-Ferrozine complex 
was measured at 562 nm. The chelating activity of the extract for Fe2+ was calculated as:      
     Chelating rate (%) = (A0 - A1) / A0 × 100. Where A0 was the absorbance of the control 
(blank, without extract) and A1 was the absorbance in the presence of the extract. 
 
Statistical analysis: Tests were carried out in triplicate for 3–5 separate experiments. The 
amount of extract needed to inhibit free radicals concentration by 50%, IC50, was graphically 
estimated using the Excel program (Microsoft Excel v. 2007). 
 

3. RESULT AND DISCUSSION 

 
DPPH Assay 
     The free radical method using 1,1-diphenyl-2-picryl-hydrazyl (DPPH) is a well 
established assay for the in vitro determination of antioxidant activity in food and biological 
samples. One of the reasons is that this method is simple and sensitive. The free radical 
scavenging activity of ethanolic extract of polyherbal and standard ascorbic acid are 
presented in table 1. In this assay, hydrogen donor is an antioxidant. It measures compounds 
that are radical scavengers. DPPH free radical accepts hydrogen from an antioxidant. DPPH 
free radical is one of the few stable and commercially obtainable organic nitrogen radical 
[11]. The antioxidant effect is proportional to the disappearance of DPPH free radicals in test 
samples.  UV spectrometer plays an important role in monitoring free radicals and it is widely 
used because of its simplicity and accuracy. DPPH free radicals show a strong absorption 
maximum at 517 nm. This reaction elicited purple colour. The color turns from purple to 
yellow followed by the formation of DPPH upon absorption of hydrogen from an antioxidant. 
This reaction is stoichiometric with respect to the number of hydrogen atoms absorbed.  
Therefore, the antioxidant effect can be easily evaluated by following the decrease of UV 
absorption at 517 nm. In the present study, the half inhibition concentration (IC50) of 
ethanolic extract of polyherbal and ascorbic acid were 54.96 g/ml and 26.7 g/ml 
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respectively. The test drug polyherbal exhibited a significant dose depended inhibition of 
DPPH free radical scavenging activity. The antiradical potential of L-ascorbic acid to 
scavenge DPPH radical is directly proportional to the concentration.  
 
 

TABLE 1 
DPPH RADICAL SCAVENGING ACTIVITY OF POLYHERBAL EXTRACT 

Concentration  Polyherbal extract  
Ascorbic acid 
(Standard)  

20 µg/ml 15.93±0.65 45.6±0.08 
40 µg/ml 34.81±0.22 61.26±0.90 
60 µg/ml 55.09±0.23 74.98±0.12 
80 µg/ml 74.73±0.89 99.04±0.14 

IC50 54.96 26.7 
 

Total antioxidant capacity 
     The total antioxidant capacity the ethanolic extract of polyherbal is expressed as the 
number of equivalents of ascorbic acid. The phosphomolybdenum method was based on the 
reduction of Mo (VI) to Mo (V) by the antioxidant potential of sample. The results of this 
assay revealed that the antioxidant potential of polyherbal is in increasing trend with 
increasing concentration of the extract. The half inhibition concentration (IC50) of the 
polyherbal and ascorbic acid were found to be 55.60 g/ml and 34.91 g/ml respectively.  
 

TABLE 2 
TOTAL ANTIOXIDANT ASSAY OF POLYHERBAL 

Concentration  Polyherbal extract  
Ascorbic acid 
(Standard)  

20 µg/ml 13.63±0.95 25.6±0.04 
40 µg/ml 31.81±0.22 61.26±0.90 
60 µg/ml 59.09±0.13 88.98±0.11 
80 µg/ml 72.73±0.09 99.34±0.94 

IC50 55.6 34.91 
 
Superoxide anion scavenging activity assay 
     Superoxide anion radical (O2

.-) is formed in living cells due to electron leakage from the 
electron transport chain. It is very harmful to the cellular components. The superoxide anion 
radical scavenging activity of the ethanolic extract of polyherbal was assayed by the 
Phenazine methosulfate (PMS) - Nicotinamide adenine dinucleotide (NADH) system. The 
result indicated that the half inhibition concentration (IC50) of the polyherbal and ascorbic 
acid were found to be 55.77 g/ml and 31.62 g/ml  respectively.  
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TABLE 3 
SUPEROXIDE RADICAL SCAVENGING ACTIVITY OF POLYHERBAL 

Concentration  Polyherbal extract  
Ascorbic acid 

(Standard)  
20 µg/ml 17.85±0.24 31.25 ± 0.50 
40 µg/ml 33.33±0.33 64.23 ± 0.13 
60 µg/ml 53.57±0.74 89.54 ± 0.16 
80 µg/ml 73.67±0.49 98.51 ± 0.88 

IC50 55.77 31.62 
                   

 
Reducing power assay 
     In this assay the reducing property of the compound convert the oxidation form of iron 
(Fe+3) in ferric chloride to ferrous (Fe+2). The results showed that the reducing ability of the 
compound which is present in the polyherbal may serve as a significant indicator of its 
potential antioxidant activity. Table 4 depicts the reducing ability of polyherbal increased 
with increasing dosage.  

TABLE 4  
REDUCING POWER ASSAY 

Concentration 
Polyherbal 

extract 
Ascorbic acid 

(Standard) 
20 µg/ml 0.24±0.01 0.41± 0.03 
40 µg/ml 0.50±0.03 0.71 ± 0.05 
60 µg/ml 0.71±0.04 0.89 ±0.07 
80 µg/ml 0.85±0.05 0.98 ± 0.08 

 
 
Fe2+ chelating activity assay 
     The iron chelating ability test measures the ability of antioxidants to compete with 
ferrozine in chelating ferrous ion. Table 5 show the metal chelating effect of ethanolic extract 
of polyherbal.  Ferrozine can quantitatively form complexes with Fe2+. The chelating effect 
can be determined by measuring the rate of colour (red) reduction. The formation of ferrozine 
- Fe2+ complex is interrupted in the presence of ethanolic extract of polyherbal, indicating 
that have chelating activity with an IC50  of  45.19 g/ml and  ascorbic acid was 41.65 g/ml 
respectively (Table 5). 

TABLE 5 
IRON CHELATING ACTIVITY 

Concentration Polyherbal extract Ascorbic acid (Standard) 

20 µg/ml 23.17±0.61 36.23 ± 0.81 

40 µg/ml 44.30±0.96 60.21 ± 0.28 

60 µg/ml 70.23±0.84 79.51± 0.28 
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80 µg/ml 81.76±0.65 98.65 ± 0.89 

IC50 45.19 41.65 

 

     In living systems, the constant ROS generation causes tissue and molecule damage that 
may lead to various diseases. Thus, the use of adequate amounts of antioxidants as dietary 
supplements in human and animal beings seems appropriate for their recognized capacity to 
counteract ROS, mainly when they are exposed to unfavorable and stressful conditions. 
Besides, reduced dietary intake of antioxidants has been related to a decrease in antioxidant 
defense and to an increased susceptibility to oxidative stress [12]. Many studies have been 
performed in order to identify nutraceutical substances in herbs or in herbal mixture of 
traditional medicine. Plants from Ayurveda have several antioxidant compounds (tannic acid, 
polyphenols, flavonoids, tocopherol, carotenoids, ascorbate, etc.) acting probably in a 
synergistic way [13]. This in vitro study indicates that this polyherbal supplement is a 
significant source of natural antioxidants which could be helpful in preventing harmful 
damage by oxidative stress. 

 
4. CONCLUSION 

     The results of the present study showed that the ethanolic extract of polyherbal exhibits 
the antioxidant potential through the scavenging of free radicals.  Therefore, it can be 
concluded that the ethanolic extract of polyherbal could be considered as potent antioxidant 
for the treatment of various free radicals mediated diseases and its complications as potent 
antioxidant. Further study is needed for isolation and characterization of the active moiety 
responsible for biological activity and to treat in various stress condition. 
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