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Abstract-Oxidative stress and Ultraviolet (UV) irradiation-induced skin damage, is involved in numerous diseases. Eclipta
alba which belongs to Asteraceae family is used traditionally in Ayurvedic system of medicine in India for the treatment of
liver diseases. Our study shows that water extract of E. alba has a potent effect in scavenging 1, 1-diphenyl-2-picrylhydrazyl
(DPPH), chelating ferrous ion, and superoxide radicals, exhibiting 1Csq values of 0.21 mg/mL, 1.20 mg/mL, and .49 mg/mL,
respectively. Identification and quantification of the wedelolactone, one of the active constituents of the Eclipta alba plant
extract, was carried out by HPLC analysis. The result of the present study indicates that the Eclipta alba extract shows a high
amount of ascorbic acid, tannins, flavonoids, phenolics, contents. The hydroalcoholic extract of Eclipta alba effectively
scavenged free radicals at all different concentrations and showed potent antioxidant potency. Eclipta alba extract shows
antioxidative properties.
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. INTRODUCTION

Medicinal plants derived natural products such as flavonoids, terpenoids, steroids, etc. have diverse pharmacological
properties including antioxidant activity. Antioxidants are compounds that help to inhibit many oxidation reactions caused by free
radicals such as singlet oxygen, superoxide, peroxyl and hydroxyl radicals, etc., thereby preventing or delaying damage to the
cells and tissues. The generation of free radicals is a feature of cellular function such as in the mitochondrial respiratory chain, in
phagocytosis, and in arachidonic acid metabolism [1]. However, excessive production of free radicals impairs cell membrane
integrity [2], causes defects in the susceptible proteins required for mRNA translation, and induces DNA damage and gene
mutation [3]. Excess reactive oxidative stress (ROS) which is susceptible to redox dysregulation and oxidative stress is associated
with many diseases including cancer [4], [5], diabetic retinopathy [6], and chronic inflammatory disease [7]. Excess reactive
oxygen species is also associated with aging processes [8]. Biological systems evolved endogenous defense mechanisms including
employing antioxidants and antioxidative enzymes, to help protect against free radical-induced cell damage [9], [10].

Reactive oxygen species [11] including hydrogen peroxide, superoxide anion, and singlet oxygen are significantly induced in
the skin under UV irradiation [12].
Antioxidant compounds have potential to mitigate the effect of free radicals and play an important role as a health protecting
factor [13]. Eclipta alba occurs throughout the whole of India. In India, the plant is known as bhangra, "bhringraj" or bhringraja.
The branches are hairy, reddish brown and can grow up to 40 cm height. The roots are found growing at the thickened nodal
points. The leaves are opposite, lance-like with a toothed edge and hairy. The flowers are white, small and arranged in small
clusters. The plant has been reported to contain phytosterol, B-amyrin, triterpenes such as evaluation, echinocyte acid, flavones
such as luteolin and coumarin such as wedelolactone [14].

The prime objective of the presently undertaken work was to find out antioxidative properties of the hydro-alcoholic

extract of Eclipta alba.

1. MATERIALS AND METHODS
A Chemicals
The chemicals used in the entire study were purchased from Sisco Research Laboratories Pvt. Ltd., Mumbai, India, and
Sigma-Aldrich, was of analytical grade. HPLC grade methanol, acetonitrile, and acetic acid were obtained from Merk Specialties
Pvt. Ltd., Mumbai, India.
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Plant material
The whole plant of Eclipta alba was collected during September-October, 2010 from the Botanical Garden of the M.M.H.
College, Ghaziabad Campus. Herbarium specimens were prepared and authenticated by Dr. R.M Johari, Associate Professor, a
head of the Department of Botany, Gujarat University, and Ahmedabad.

C. Extract preparation

The whole plant of the plant was washed, air-dried, weighed, and ground to small pieces. The samples were then immersed in
double distilled water (sample to water ratio 1:2 by weight) and boiled at 100°C for 20 min. After boiling, samples were filtered
through Whatman No.1 paper with vacuum assistance. The water extracts were then freeze-dried and stored in dark bottle at 40°C.
Before use, samples were dissolved in double distilled water at a concentration of 10 mg/mL to prepare a stock solution. The
percent yield of the extract was calculated.

D. Qualitative and quantitative analysis
The hydro-alcoholic extracts of Eclipta alba were subjected to phytochemical analysis for the detection of the major chemical
groups. Qualitative and quantitative estimation of phytochemical constituents were done as described below.

1) Qualitative analysis: Qualitative analysis of the plant extracts were carried out using standard methods for
determining the presence of ascorbic acid, tannins, flavonoids, phenolics.

e Test for ascorbic acid: To the extract, one drop of 2, six dichlorophenolindophenol (DCPIP) solution was added.
Formation of blue to red color indicates the presence of ascorbic acid.
Test for tannins: 0.5 gm of the extract was dissolved in 20 ml distilled water in a test tube and then filtered. A few drops
of 0.1% FeCI3 was added and observed for brownish green or blue-black color.

e Test for flavonoids: 5 ml of dilute ammonia solution was added to plant extract, followed by addition of concentrated
H2S04. A yellow colouration indicated the presence of flavonoids.

e Test for phenolics: The 50 gm of the extract was dissolved in 5 ml of distilled water. To this, few drops of neutral 5%
ferric chloride solution were added. A dark green color indicated the presence of phenolic contents.

2) Quantitative analysis: Qualitative analysis of the plant extracts were carried out using standard methods.

e Ascorbic acid content: Ascorbic acid (vitamin C), is one of the most abundant antioxidants present in the plant was
quantified by the method of Jagota and Dani (1982) [15]. The ascorbic acid content of plant extracts was expressed as
pg/gm dry it. Of extract.

e Tannin content: Tannin content of the extracts was estimated by the method as described by (Price and Butler, 1977)
[16]. Plant extract was allowed to react with KsFe(CN)g-FeCls reagent for five min, and the intensity of color developed
was measured The tannin content of the extract was expressed as mg rutin equivalent/gm dry it. Of extract.

e Flavonoid content: The flavonoid content of the plant extract was estimated by the method of (Lamaison (Lamaison and
Carnat, 1990) [17]. Briefly, 1.0 ml of plant extract was mixed with 1.0 ml of aluminum chloride reagent, and the resultant
color was read at 430 nm. The flavonoid content of the extract was expressed as mg quercetin equivalent/gm dry wt. of
extract.

e Total phenolic content: the Total phenolic content of the extract was estimated by the method as described by Singleton
et al. (1999) [18]. Briefly, extract react with Folin-Ciocalteu reagent in the presence of sodium carbonate to form a blue
colored complex which was read at 760 nm. Various concentrations of gallic acid were used to plot a standard curve.
Total phenolic content of the extract was expressed as mg gallic acid equivalent/gm dry wt. of extract.

E. Antioxidative activity
The antioxidative potency of the plant extract was estimated by various chemical assay systems as described below:

1) DPPH Free Radical Scavenging Assay: The principle of DPPH method is based on the reduction of DPPH in the
presence of a hydrogen-donating antioxidant. The scavenging activity of WEP extracts on DPPH radicals was determined
using a previously described method [19]. A total of 50 pL of various concentrations (0.01 mg/mL, 0.1 mg/mL,

0.3 mg/mL, 1 mg/mL, and 3 mg/mL) of WEP or chlorogenic acid were mixed with 150 pL of freshly prepared 1 mM
DPPH in ethanol. Double distilled water was used as the vehicle control, and ascorbic acid (0.1 mg/mL, 0.3 mg/mL,

1 mg/mL, and 3 mg/mL) was used as positive control. The mixture was kept in darkness for 30 min. DPPH absorbance
was then measured at 517 nm. Percent activity was calculated using the following equation:

The 1Cx, value, which is the sample concentration required for 50% inhibitory activity, was determined by interpolation. Each test
was performed in triplicate.

2) Hydroxyl radical scavenging assay: The scavenging activity of the extract for Hydroxyl radical was estimated by the
method of Halliwell et al. (1987), where radicals were generated from Fe*/ ascorbate/ EDTA/ H,0, system by Fenton’s
reaction. [20] Briefly different concentrations of plant extracts were made to react with 2-deoxy-2-ribose, H,0,, FeCls
and EDTA. The reaction was initiated by the addition of ascorbic acid. After incubation for 90 min, the reaction was
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terminated by addition of thiobarbituric acid (TBA) and resulting color was read at 590 nm. Percent inhibition by various
concentrations of plant extract and 1C50 of the extract was calculated.

Superoxide radical scavenging assay: Scavenging activity of the extract for Superoxide radical was assessed by the
method of Liu et al. (1997) [21]. In the PMS/NADH-NBT system, superoxide anion derived from dissolved O, by
PMS/NADH coupling reaction reduces NBT. The addition of various concentrations of hydro-alcoholic extract resulted
in decreased color intensity which was read at 560 nm against blank to determine the quantity of the formation generated.
ICs, values of the extract were calculated.

Fe*? chelating capacity: The Fe*? chelating activity of the plant extract was estimated using the method of Dinis et al.
1994 [22]. Plant extract was allowed to react with ferrozine (5 mM) in the presence of FeCI® (2 mM). Blue colored Fe*? —
ferrozine complex formed was read at 562 nm. Chelating ability of the extract was compared with EDTA (0.01 mM).
Percent inhibition and ICs, value for the extract were calculated by comparing test samples with the control.

Reducing ability: The reduction capacities of chlorogenic acid and BHT were significantly greater than those of hydro-
alcoholic extract. However, at a concentration of 1 mg/mL, no significant differences in reducing power were observed
between hydro-alcoholic extract, chlorogenic acid, and BHT. Thus, at 1 mg/mL concentration, the hydro-alcoholic
extract has a similar efficacy to that of chlorogenic acid and BHT.

Statistical analysis
The findings were denoted as the means * standard error of the mean (SEM). The ICsy values were computed by probit

analysis. The data were statistically analyzed using specific software. The data were statistically determined by one-way Analysis
of Variance at a significance level p<0.05. Also, linear regression analysis (R* value) was performed.

A

1. RESULTS
Phytochemical analyses of the plant extract

1) Qualitative analysis: Analysis of Eclipta alba qualitatively showed the presence of ascorbic acid, tannins, flavanoids, and
phenolics contents.

Units:

Table: Qualitative and quantitative analysis of the extract of Eclipta alba

Phytochemical parameters

Eclipta alba
Extract yield (%) 1498+ 1.34
Qualitative Analysis
Ascorbic acid content +

Tannin content
Flavanoid content

Phenolic content +
Quantitative Analysis
Ascorbic acid content 2.22 +0.26
Tannin content 40.50 +5.10
Flavonoid content 86.03 +1.88
Phenolic content 97.89 +2.29

Results are shown as mean = SEM; n = 6.

Ascorbic acid - pg/gm dry wt. of extract.

Tannins — mg rutin equivalent/gm dry wt. of extract.
Flavonoids — mg quercetin equivalent/gm dry wt. of extract.
Phenolics — mg gallic acid equivalent/gm dry wt. of extract.

2) Quantitative analysis: Quantitative analysis showed the following results.

Ascorbic acid content -- Quantification of ascorbic acid content showed that hydro- alcoholic extract of Eclipta alba
contained 2.22 mg equivalent/gm dry weight of extract (Table)

Tannin content -- Standard curve for tannin estimation was plotted using various concentrations of rutin. Tannin content
of hydro-alcoholic extract of Eclipta alba was found to be 40.50 mg rutin equivalent/gm dry weight of tannin (Table).
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Flavonoid content -- Flavanoid content of hydro-alcoholic extract of Eclipta alba was found to be 86.03 mg quercetin
pg/gm dry weight of extract. (Table)
e Total phenolic content -- The concentration of TPC determined in hydro-alcoholic extract of Eclipta alba was 97.89 mg
gallic acid equivalent/gm dry weight calculated using equation that was obtained from the standard gallic acid graph
(Table).

B. Antioxidant activity

1) DPPH radical scavenging assay: DPPH radical scavenging activity of various concentrations of Eclipta alba was found
statistically significant (p<0.05). Decrease in absorbance due to the antioxidative effect of soluble solids of Eclipta alba was
highest at 240 pg/ml concentration. Eclipta alba was found to be potent (80.25%). Scavenging effect of the Eclipta alba extract
was concentration-dependent (R2 = 0.8016,). IC50 value for Eclipta alba extract was 50 pg/ml. (fig.)
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Fig. Showing DPPH activity

2) Hydroxyl radical scavenging assay: Scavenging capacity of extract for Hydroxyl radical is directly proportional to its
antioxidative potency. The percent inhibition of hydroxyl radical increased significantly (p<0.05) with increasing
concentrations of a hydro-alcoholic extract of Eclipta alba and. Maximum protection for Eclipta alba extract was
70.12%. The protective effect was concentration-dependent (R? = 0.9650) and was highest at 50 ug/ml concentration.
ICso values of Eclipta alba extract was 30 pg/ml.

3) Superoxide radical scavenging assay: Different concentrations of Eclipta alba extract strongly scavenged superoxide
radicals generated from PMS/NADH-NBT system The decrease in color intensity was observed with increasing
concentration of extract indicating consumption of the radicals in the reactions mixture. The maximum effect was
achieved at 300 pg/ml concentration of the extracts. The maximum scavenging effect found with Eclipta alba extract was
86.30%. The effect was concentration- dependent for the extracts (R® = 0.9762). Concentration required to
scavenge 50% (ICso) of the radicals was 160 pg/mL for Eclipta alba extract.

4) Fe*? chelating activity: The addition of Eclipta alba extract reduced Ferrozine - Fe*? complex which showed violet color
in the presence of metal ions. Formation of colored chromophore is interrupted in the presence of chelating agents of
Eclipta alba extract and resulted in decreased optical density. Maximum inhibition achieved with Eclipta alba extract
was 79.15%. Eclipta alba extract chelated metal ions in a concentration dependent manner (R?= 0.9750). ICs, values for
Eclipta alba extract was 100 pg/ml.

5) Reducing ability: The presence of reductant in the tested extract of Eclipta alba showed the reduction in
Fe*¥/ferricyanide complex to ferrous form (Fe*?). Increasing concentrations of the extracts showed simultaneously
increase of reducing power. The highest reducing ability was found with Eclipta alba extract (76.24%) at 250 pg/mL
concentration. The increase in reducing the ability of the extracts was concentration- dependent (R*> = 0.9872). 1Cs,
values for reducing ability was 100 pg/mL for Eclipta alba extract.

V. DISCUSSION

During our qualitative investigation assessment of phytochemical constituents of Eclipta alba plant extracts exnhibited presence
of ascorbic acid, tannin, flavonoids and phenolics, contents. Our quantitative analysis showed the presence of phenolic content in
Eclipta alba extract. A number of flavonoids and Phenolics was higher than other phytoconstituents. The phenolic compounds,
flavonoids, tannins and alkaloids are known to possess antioxidant properties [24], [25]. In this quantitative study estimation of
crude polyphenols from hydro-alcoholic extracts of Eclipta alba showed the presence of a significantly high amount of
phytochemicals mainly responsible for its protective effect. The oxidation induced by ROS can result in cell membrane
disintegration, membrane protein damage and DNA mutation, which can further initiate the development of many diseases, like
cancer, liver injury and cardiovascular diseases [26]. Therefore, antioxidants with free radical scavenging activities may have
great relevance in the prevention and therapeutics of diseases in which oxidants or free radicals are invovled [27]. Thus, this
respect, polyphenolic compounds, like flavonoids and phenolic acids, commonly found in plants have been showed to have
antioxidant activity [28]--[30].
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Free radical scavenging properties are generally due to high reducing capacity of the polyphenols acting as primary
antioxidants [31]. 1, 1-Diphenyl-2-pecryl-hydrazyl (DPPH) is a stable free radical which has an unpaired valence electron at one
atom of Nitrogen Bridge [32]. 1, 1-Diphenyl-2-pecryl-hydrazyl (DPPH) assay has many properties, such as good stability,
credible sensitivity, and feasibility [33]. Metal ions a major role in reactive oxygen species generation as they can change the state
from reduced to oxidised causing the removal of an electron from various biomolecules [34]. Antioxidative effect of Eclipta alba
extract is mainly denoted by the phytochemicals acting as reductant and free radical scavenger. An attempt was made in our study
we tried to to isolate and characterize the major active component from Eclipta alba.

CONCLUSION
Our study showed the presence of antioxidant \activity in Eclipta alba plant extract.
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