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Summary 

Free radicals have been implicated in causation of many ailments. Free radical scavenging 
properties of plant extract showed their antioxidant potential in therapeutics. Comparative free 
radical scavenging property of Indian ginseng (Withania somnifera D. (Solanaceae)) and 
Panax ginseng D. (Araliaceae) was studied under three in vitro models viz. DPPH method, 
Nitric oxide method and Lipid peroxidation method. The aqueous extract were prepared, 
evaporated under vacuum and subjected to qualitative analysis for active ingredients. IC50 
µg/ml was calculated. It was 523.89, 7.629 and 270.43 µg/ml in Indian ginseng while, it was 
199.22, 7.56 and 130.72 µg/ml in Panax ginseng D. with DPPH, Nitric oxide and Lipid 
peroxidation groups respectively. Result showed scavenging property in Indian ginseng as well 
as in Panax ginseng D. in all three methods with variation due to presence of different 
flavinoids and saponin (glycosides) components. The statistical analysis revealed a difference 
in IC50 at same concentration, indicating that scavenging property is dependent on the 
reactivity of active constituents present in plant extracts. 
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Introduction 

Free radicals are fundamental to any biochemical process and represent an essential part of 
aerobic life and our metabolism. They have been implicated in causation of ailments such 
diabetes, liver cirrhosis, nephrotoxicity etc (1).  Together with other derivatives of oxygen they 
are inevitable byproducts of biological redox reaction (2). Reactive oxygen species (ROS) such 
as super oxide anions (O2

--), hydroxyl radical (.OH) and nitric oxide (NO) inactivate enzymes 
and damage important cellular components causing tissue injury through covalent binding and 
lipid peroxidation (3). The increased production of toxic oxygen derivatives is considered to be 
a universal feature of stress conditions. Plants and other organisms have evolved a wide range 
of mechanism to contend with this problem, with a variety of antioxidant molecules and 
enzymes. 
 
The roots or rhizome of many kinds of plants have been used in traditional oriental medicine. 
Among them Panax ginseng D. is one of the most widely used medicinal plants in far eastern 
countries including China, Korea and Japan. It has recently been reported that chronic intake of 
Panax ginseng D. has been associated with decreased incidence of cancers such as lung, 
gastric, liver and colorectal tumors (4). On the other hand Indian ginseng (Withania somnifera 
D.) root extract has a positive effect on mental functions and memory (5). Besides of this 
Indian ginseng have significant anxiolytic and antidepressant effects (5-7). The likely active 
principles of Indian ginseng are glycowithanolides, consisting of sitoindosides VII to X, and 
withaferin (8-9). 
 
The present study was performed to comparison in vitro antioxidant status of Indian ginseng 
and Panax ginseng D. along with their phytochemistry. 
 

Materials and methods 
 
All the chemicals and solvents were of analytical grade and procured from SRL chemicals 
Mumbai, India and Sigma chemicals, USA. 
Plant material: The root powder of Panax ginseng D. was gifted by Prof. Ashok Kumar, 
cancer radiation laboratory, Rajsthan University, Jaipur, India. However, Withania somnifera 
D. was collected from Mathura -Agra local region and authenticated by literature. 
Plant extract: About 100 gm root powder was exhaustively extracted with distilled water 
using Soxhlet apparatus. The residue was filtered and concentrated in vacuum with the help of 
rotatory evaporator. 
Preparation of rat liver homogenate: Adult albino rat of both sex and approximately the 
same weighting about 120-130 g was used. The rats were fed on pellet (Pranav Agro Industries 
Ltd., Maharastra) and water was provided ad libitum. They were housed in polypropylene 
cages at the 20±5º C temperature, 50±5% relative humidity and 12 hrs/day photoperiod. 
Randomly selected rats were fasted overnight. They were scarified by cervical dislocation, 
dissected and the whole liver was removed quickly. It was further processed to get 10% 
homogenate in 0.15 M KCl (10) using a Teflon homogenizer. The homogenate was filtered to 
get a clear solution and used as a source of polyunsaturated fatty acids for determining the 
extent of lipid peroxidation. 
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In vitro antilipid peroxidation assay: The extent of lipid peroxidation in rat liver homogenate 
was measured in vitro in terms of formation of thiobarbituric acid reactive substances 
(TBRAS). Different concentrations of the extract were made with ethanol. These samples were 
individually added to the liver homogenate (0.5 ml). This mixture was incubated with 0.15 M 
KCl (100µl). Lipid peroxidation was initiated by adding 100 µl of 15 m M FeSO4 solution. The 
reaction mixture was incubated at 37º C for 30 min. an equal volume of TBA: TCA (1:1, 1 ml) 
was added to the above solution followed by the addition of 1 ml BHT. This final mixture was 
heated on a water bath for 20 min at 80º C and cooled centrifuged and absorbance read at 532 
nm (11) using a spectrophotometer (Cintra-5). The percentage inhibition of lipid peroxidation 
was calculated by comparing the results of the test with those of controls not treated with the 
extract as per the formula. The experiment was repeated in triplicate. 
 (Control-Test) 
Inhibition (%) = X 100 
 

Control 
DPPH radical scavenging activity: DPPH scavenging activity was measured by the 
spectrophotometer (12). To an ethanolic solution of DPPH (200 µM), 0.05 ml of the test 
compounds dissolved in ethanol were added at different concentrations. An equal amount of 
ethanol was added to the control. After 20 min the decrease in absorbance of the test mixtures 
(due to quenching of DPPH free radicals) was read at 517 nm and the percentage inhibition 
calculated11. Each trial has been done in triplicate. 
Scavenging of nitric oxide radical (13-14): Nitric oxide was generated from sodium 
nitroprusside and measured by Griess’ reaction as described previously (15-16). Sodium 
nitroprusside (5 m M) in standard phosphate buffer solution was incubated with different 
concentrations of the aqueous extract dissolved in phosphate buffer (0.025 M, pH: 7.4) and the 
tubes were incubated at 25º C for 5 hrs. Control experiments with out the test compounds but 
with equivalent amounts of buffer were conducted in an identical manner. After 5 hrs, 0.5 ml 
of incubation solution was removed and diluted with 0.5 ml of Griess’ reagent (1% 
sulphanilamide, 2% O-phosphoric acid and 0.1% napthyl ethylene diamine dihydrochloride). 
The absorbance of the chromophore formed during diazotization of nitrile with sulphailamide 
and its subsequent coupling with napthyl ethylene diamine was read at 546 nm. The 
experiment was repeated in triplicate. 
All experimental results were statistically treated for mean±S.Em, paired t-test and p values. 
 

Results and Discussion 
 
Ten concentrations of the aqueous extract of Indian ginseng and Panax ginseng D. were tested 
for their antioxidant activity in different in vitro models. It was observed that free radicals were 
scavenged by the test compounds in a concentration dependent manner up to the given 
concentration in all the models (Table-1). The maximum percentage inhibition in all models 
viz. DPPH, nitric oxide and lipid peroxidation were found to be 52.67, 75.31 and 52.81 
respectively at 1000 µg/ml concentration in Indian ginseng, while in Panax ginseng D. it was 
60.56, 77.89 and 69.66 at the same concentration. On a comparative basis the Panax ginseng 
D. extract showed better activity than Indian ginseng. IC50 value also suggests better activity in 
Panax ginseng D. than Indian ginseng. The IC50 µg/ml was 523.89, 7.629 and 270.43 µg/ml in 
Indian ginseng extracts with DPPH, Nitric oxide and Lipid peroxidation  sets while it was 
199.22, 7.56,  and 130.72 µg/ml in Panax ginseng  D. vide -supra (Table-1).  
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The peroxidation of membrane lipids initiated by oxygen radicals may lead to cell injury. 
Initiation of lipid peroxidation by ferrous sulphate takes place either through ferryl-perferyl 
complex (17) or through OH radical by Fenton reaction (18) there by initiating a cascade of 
oxidative reactions. The results obtained in the present studies may be attributed to several 
reasons viz. reducing the rate of conversions of ferrous to ferric or by chelation of the iron 
itself (19). The moderate activity of the extract may probably due to the rapid and extensive 
degradation of the antioxidant principles in an ex vivo state. It is also known that the . OH 
radical which initiates lipid peroxidation has a short life time (10-9 s at 37º C) and hence very 
difficult to investigate by conventional methods (20).   
Nitric oxide is free radical produced in mammalian cells, involved in the regulation of various 
physiological processes. However, excess production of NO is associated with several diseases 
(21-22). In the present study the nitrile produced by the incubation of solutions of sodium 
nitroprusside in standard phosphate buffer at 25º C was reduced by the aqueous extract of 
Panax ginseng D. This may be due to the antioxidant principles in the extract which complete 
with oxygen to react with nitric oxide (23) thereby inhibiting the generation of nitrile. 
DPPH is a relatively stable free radical. The assay is based on the measurement of the 
scavenging ability of antioxidants towards the stable radical DPPH. From the present results it 
may be postulated that Panax ginseng D. reduces the radical to the corresponding hydrazine 
when it reacts with the hydrogen donors in the antioxidant principles (24). DPPH radicals react 
with suitable reducing agents, the electrons become paired off and the solution loses colour 
spectrophotometrically depending on the number of electron taken up (25). 
The in vitro antioxidant activity was also tested with the help of thin layer chromatography. 
The result revealed that both the plant root extract have same active constituents (Fig.-1). 
From the above it can be concluded that root of Indian ginseng and Panax ginseng D. is rich in 
natural active constituents like saponin and flavinoids, which have been shown to possess 
various biological properties. Hence, the comparative in vitro antioxidant potential of Indian 
ginseng and Panax ginseng D. observed in the present study may be attributed to the presence 
of these natural active constituents. 
 

Table1 Effect of aqueous extract of Indian ginseng and Panax ginseng on different 
antioxidant models 

 

Indian ginseng (% inhibition) Panax ginseng (% inhibition) Concentration 
DPPH Nitric 

oxide 
Lipid 
peroxidation

DPPH Nitric 
oxide 

Lipid 
peroxidation

1000 µg/ml 52.67 75.31 52.81 60.56 77.89 69.66 
500 µg/ml 49.72 75.31 50.12 54.18 63.45 66.69 
250 µg/ml 47.56 74.81 48.98 51.68 61.79 60.50 
125 µg/ml 43.08 73.06 40.38 49.78 60.56 48.21 
63 µg/ml 42.52 72.56 28.69 44.32 60.33 36.40 
32 µg/ml 34.05 70.32 26.45 39.12 57.30 35.00 
16 µg/ml 28.69 65.33 22.19 34.10 54.94 26.00 
8 µg/ml 26.45 58.10 19.25 30.16 51.68 22.00 
4 µg/ml 18.30 46.13 12.18 24.45 49.73 20.00 
2 µg/ml 13.11 15.20 10.22 20.08 30.16 19.26 
IC50 523.89 7.629 270.43 199.22 7.56 130.72 
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Mobile phase: Chloroform: Methanol: Water 
 13:7:2 
 
 
 
Figure legends 
 
A= Withania somnifera D. 
B= Withania somnifera D. 
C= Panax ginseng D. 
D= Panax ginseng D. 
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