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Abstract
The aim of the study was to examine the possible antioxidant activities of the methanolic extracts of medicinal
plants, Eclipta alba and Lippia nodiflora. We examined for such properties such as nitric oxide radical scavenging
assay, DPPH radical scavenging activity, lipid peroxidationinhibitory activity and hydrogen peroxide scavenging
assay. Our results showed thatthe nitric oxide radical scavenging activity of methanolic extract of Eclipta alba and
Lippia nodiflora was 2.09, 4.20, 7.37, 7.56 and 13.88 % inhibition and 8.84, 11.64, 27.72, 52.98 and 62.52 %
inhibition in 62.5, 125, 250, 500 and 1000 g/ml of extract respectively. The IC50 value of the methanolic extract
of Eclipta alba, Lippia nodiflora and standard ascorbic acid for nitric oxide radical scavenging was found to be >
1000, 475.00 ± 5.00 g/ml and 64.67 ± 1.15 g/ml respectively.In the DPPH assay conducted on the methanolic
extracts, Eclipta alba had the lowest IC50 value (162.33 ± 2.52 g/ml) among the two medicinal plants tested and
Lippia nodiflorashowed the highest IC50 value of > 1000 g/ml. The positive control ascorbic acid had an IC50
value of 11.67 ± 0.58 g/ml.The IC50 value of the methanolic extract of Eclipta alba, Lippia nodiflora and
standard BHA for lipid peroxide scavenging was found to be > 1000, > 1000 g/ml and 27 ± 1.00 g/ml
respectively. The IC50 value of the methanolic extract of Ecliptaalba, Lippia nodiflora and standard ascorbic acid
for hydrogen peroxide scavenging was found to be > 1000 g/ml, > 1000 g/ml and 64.67 ± 1.15 g/ml
respectively.

prepared their methanolic extracts, and analyzed their antioxidant
and free radical scavenging activities using in vitro methods like
Nitric Oxide (NO) radical scavenging activity, DPPH radical
scavenging activity, Lipid peroxidation scavenging activity and H2O2
scavenging activity9.
Eclipta alba is a plant used in folk and traditional medicine for
cirrohosis and infectious diseases. It is believed to prevent aging
and rejuvenate hair, teeth, bone, memory, sight, hearing. Eclipta
albahas been reviewed for its pharmacological and insecticidal
activities
and
phytochemical
constituents,
antioxidant,
antihepatotoxic, antihyperlipedemic, anticancer immunomodulatory,
analgesic, anti-inflammatory and antidiabetic activities10. Lippia
nodiflora has been reviewed for its biological activities and
phytochemical
constituents,
antioxidant,
antinociceptive
antimicrobial, antipyretic, antitumor, lipid peroxide scavenging and
free radical scavenging activities11.

1. INTRODUCTION
The medicinal properties of plants have been investigated in the
recent scientific developments throughout the world, due to their
potent antioxidant activities, no side effects and economic viability1.
Reactive oxygen species (ROS) or free radicals are mediators of
process of ageing. They accelerate the ageing as well as cause
tissue injury and they are continuously formed as a by – product of
metabolisms in aerobic organisms and are also produced on
exposure to tobacco smoke, ozone, radiations, organic solvents
and other environmental pollutants2. ROS have been implicated in
more than 100 diseases, including malaria, acquired
immunodeficiency
syndrome,
heart
diseases,
stroke,
atherosclerosis, diabetes, cancer and alopecia3,4,5 (Hertoget al.,
1993; Alho and Leinonen, 1999 and Duh, 1998). As oxidative stress
is a major cause in scalp and hair ageing, the antioxidants are
believed to check the loss of hair. Antioxidant compounds may
function as free radical scavengers, complexers of pro-oxidant
metals, reducing agents and quenchers of singlet oxygen
formation6.
Medicinal plant parts are commonly rich in phenolic compounds,
such as Flavanoids, phenolic acids, stilbenes, tannins, coumarins,
lignans and lignins. These compounds have multiple biological
effects including antioxidant activity7. In vitro experiments on
antioxidant compounds in higher plants show how they protect
against oxidation damage by inhibiting or quenching free radicals
and reactive oxygen species8. The role of these compounds as
potential antioxidants can be inferred by their similarity to synthetic
antioxidants of related structures. Eclipta alba and Lippia nodiflora
possess therapeutic potential and therefore we investigated these
two plants and analyzed their antioxidant activities. In the present
study, we collected Eclipta alba and Lippia nodiflora plants

2. MATERIALS AND METHODS
2.1 Collection and authentication of Plant Materials
The plant specimen for the proposed study, Eclipta alba (L) Hassk.
and Lippia nodiflora Linn. , were collected from the paddy fields and
other irrigated fields in and around Madurai District, Tamil Nadu,
India.The herbarium of these plants was identified and
authenticated by Dr. D. Stephen, Professor, Department of Botany,
American college of Arts and Science, Madurai, Tamil Nadu and
the specimen was deposited in Department of Pharmaceutical
Chemistry, Ultra College of Pharmacy, Madurai, Tamil Nadu, India.
2.2 Preparation of plant extracts
The fresh whole plant of Eclipta alba and Lippia nodiflora was
washed with distilled water separately to removed unwanted foreign
materials like soil and dusts. After, washed plant material was dried
under shade at room temperature without direct exposure of
sunrays. It was then coarsely grounded by using mechanical
device. The powdered plant material was passed through sieve no
40 and stored in an airtight container for further use.
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The coarsely powdered plant materials of E.alba (2000 g) and L.
nodiflora (2000 g) were extracted separately to exhaustion in a
soxhlet apparatus for 72 hours by using Petroleum ether (60 80˚C) and methanol (95%) solvent (Merk and Spectrum Chemicals,
India) systems. All the extracts were filtered through a cotton plug
followed by whattman filter paper (No.1) and then concentrated by
using a rotary evaporator at low temperature (40 - 50˚C) and
reduced pressure to get 24.4 g and 108.6 g respectively. The
extracts were preserved in airtight containers and kept at 4˚C until
further use.

2.6 Hydrogen peroxide scavenging assay
Hydrogen peroxide is generated in vivo by several oxidase
enzymes. There is increasing evidence that hydrogen peroxide,
either directly or indirectly via its reduction product hydroxyl radical
(OH-) causes severe damage to biological system. In this method,
when a scavenger is incubated with hydrogen peroxide, the decay
or
loss
of
hydrogen
peroxide
can
be
measured
spectrophotometrically at 230 nm 14.
A solution of hydrogen peroxide (20 mM) was prepared in
phosphate buffered saline (PBS, pH 7.4). Various concentrations of
1 ml of the extracts or standards in methanol were added to 2 ml of
hydrogen peroxide solutions in PBS.
The absorbance was
measured at 230 nm, after 10 min.

2.3 Nitric Oxide radical scavenging assay
Sodium nitroprusside in aqueous solution at physiological pH,
spontaneously generates nitric oxide, which interacts with oxygen
to produce nitrite ions, which can be estimated by the use of
modified GriessIlosvay reaction. In the present investigation,
GriessIlosvay reagent is modified by using Naphthyl ethylene
diamine dihydrochloride (0.1% w/v) instead of 1-napthylamine (5%).
Nitrite ions react with Griess reagent, which forms a purple azo dye.
In presence of test components, likely to be scavengers, the
amount of nitrites will decrease. The degree of decrease in the
formation of purple azo dye will reflect the extent of scavenging.
The absorbance of the chromophore formed was measured at 540
nm.
The reaction mixture (6 ml) containing sodium nitroprusside (10
mM, 4 ml), phosphate buffer saline (PBS, pH 7.4, 1 ml) and extract
in DMSO at various concentrations or standard was incubated at
25o C for 150 min. After incubation, 0.5 ml of the reaction mixture
containing nitrite ion was removed, 1 ml of sulphanilic acid reagent
was added, mixed well and allowed to stand for 5 min for
completion of diazotisation. Then, 1 ml of NEDD was added, mixed
and allowed to stand for 30 min in diffused light. A pink
colouredchromophore was formed. The absorbance of these
solutions was measured at 540 nm.

3. STATISTICAL ANALYSIS
Tests were carried out in triplicates. The mean values were
calculated from the triplicate values. Values are expressed as the
Mean ± SD and differences between groups were considered to be
significant if p < 0.05.
4. RESULTS AND DISCUSSION
The Nitric Oxide radical scavenging activity of the methanolic extract
of Eclipta alba and Lippia nodiflora were tabulated in Table 1 and
illustrated in Fig 1 and 2. The NO radical scavenging activity of
methanolic extract of Eclipta alba and Lippia nodiflora was 2.09,
4.20, 7.37, 7.56 and 13.88 % inhibition and 8.84, 11.64, 27.72, 52.98
and 62.52 % inhibition in 62.5, 125, 250, 500 and 1000 g/ml of
extract respectively. The IC50 value of the methanolic extract of
Eclipta alba, Lippia nodiflora and standard ascorbic acid for nitric
oxide radical scavenging was found to be > 1000, 475.00 ± 5.00
g/ml and 64.67 ± 1.15g/ml respectively.
The DPPH radical scavenging activity of the methanolic extract of
Eclipta alba and Lippia nodiflora were tabulated in Table 2 and Fig 3
and 4. The relative stable organic radical DPPH is widely used in
modeling systems to investigate the scavenging activities of several
natural compounds, such as phenolics and anthocyanins, as well as
crude mixtures, such as methanol or water extracts from plants. The
DPPH radical is scavenged by antioxidants through the donation of
electrons forming the reduced DPPH15. The color changes from
purple to yellow after reduction, and the accompanying decrease in
absorbance can be quantified at wavelength 490 nm. Table 1 shows
the IC50 values for radical scavenging activities of methanolic extract
fractions of Eclipta alba and Lippia nodiflora and ascorbic acid using
the DPPH colorimetric method.In the DPPH assay conducted on the
methanolic extracts, Eclipta alba had the lowest IC50 value (162.33 ±
2.52g/ml) among the two medicinal plants tested and Lippia
nodiflora showed the highest IC50 value of > 1000g/ml. The positive
control ascorbic acid had an IC50 value of 11.67 ± 0.58 g/ml. The
above IC50 values showed that Eclipta alba demonstrated higher
radical scavenging activities compared to Lippia nodiflora which
showed higher IC50 value.
The effect of methanolic extract of Eclipta alba and Lippia nodiflora
and standard antioxidant BHA on the in vitro inhibition of lipid
peroxidation is illustrated in Fig 5 and 6 and values are tabulated in
Table 3. Lipid peroxide scavenging was monitored by the change in
optical density of the prepared concentrations (62.5 – 1000g/ml)
and the percentage inhibition was calculated. Ascorbate/FeSO4
induced peroxidation was inhibited by methanolic extract of Eclipta
alba and Lippia nodiflora and standard antioxidant such as BHA. It
emphasized that the percentage inhibition of the methanol extract
increased with concentration dependent manner. The IC50 value of
the methanolic extract ofEclipta alba, Lippia nodiflora and standard
BHA for lipid peroxide scavenging was found to be > 1000, > 1000
g/ml and 27 ± 1.00 g/ml respectively. Lipid peroxidation is the
oxidative deterioration of polyunsaturated lipids. Peroxidation
reactions for nonbiologicalolefinic substances are known. The
peroxidation process leads to the formation of free radical
intermediates, which can lead to autocatalysis 16.
The hydrogen peroxide scavenging activity of the methanolic extract
of Eclipta alba and Lippia nodiflora were tabulated in Table 4 and
illustrated in Fig 7 and 8. The hydrogen peroxide scavenging activity
of methanolic extract of Eclipta alba and Lippia nodiflora was 21.18,
27.12, 28.38, 30.08 and 31.35 % inhibition and 16.89, 23.38, 27.36,
37.82 and 46.29 % inhibition in 62.5, 125, 250, 500 and 1000 g/ml
of extract respectively. The IC50 value of the methanolic extract of
Eclipta alba, Lippia nodiflora and standard ascorbic acid for

2.4 DPPH radical scavenging assay
The DPPH free radical is reduced to a corresponding hydrazine
when it reacts with hydrogen donors. The DPPH radical is purple in
color and upon reaction with hydrogen donor changes to yellow
color. It is a discoloration assay, which is evaluated by the addition
of the antioxidant to a DPPH solution in ethanol or methanol and
the decrease in absorbance was measured at 490nm.
The assay was carried out in a 96 well microtitre plate. To 200 l of
DPPH solution, 10 l of each of the test sample or the standard
solution was added separately in wells of the microtitre plate12. The
final concentration of the test and standard solutions used were
1000, 500, 250, 125, 62.5, 31.25 and 15.625, 7.812 g/ml. The
plates were incubated at 37o C for 30 min and the absorbance of
each solution was measured at 490 nm, using a microplate reader.
The ability to scavange the DPPH radical was calculated using the
formula given13.
The capability to scavenge the DPPH radical was calculated using
following equation:
DPPH Scavenged (%) =

(Acont– Atest)
------------------------------------- X 100
Acont

Where Acont is the absorbance of the control reaction,
Atest is the absorbance in the presence of the sample of the extracts
2.5 Lipid peroxidation inhibitory activity
Lipid peroxidation can be initiated by ROS such as hydroxyl radicals
by extracting a hydrogen atom from lipids and forming a conjugated
lipid radical. This reacts rapidly with oxygen to form a lipid
radical until the chain reaction is terminated. The lipid
peroxidation adducts may induce the oxidation of biomolecules
such as DNA, proteins and other lipids resulting in cellular
damage.
The reaction mixture containing egg lecithin (1ml), ferric chloride
(0.02ml), ascorbic acid (0.02ml) and extract or standard (0.1ml) in
DMSO at various concentrations was kept for incubation for 1
hour at 37ºC. After incubation 2 ml of 15% TCA and 2ml of
0.37% TBA were added. Then the reaction mixture was boiled
for 15 min, cooled, centrifuged and absorbance of the
supernatant was measured at 532 nm.
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hydrogen peroxide scavenging was found to be > 1000g/ml, >
1000 g/ml and 64.67 ± 1.15 g/ml respectively.
Antioxidants are very essential for averting degenerative reactions
produced by free radicals and reactive oxygen species, which have
been concerned with many diseases and in food deterioration and
spoilage17. However the safety of some of the synthetic antioxidants
used in the food industry and cosmetics industry has been
questioned, because recent studies recognized they might be
carcinogenic18. Hence, there is an emerging interest in natural
antioxidants, which might help to prevent oxidative damage19.
Previous findings suggested that the Lippia nodiflora extract and
compound isolated from the extract were considered as an effective
free radical inhibitor as well as the primary antioxidants, which may
limit free radical damage that takes place in the body20.
Table 1: Nitric oxide radical scavenging activity of methanolic
extract of Eclipta alba and Lippia nodiflora
Eclipta alba
Lippia nodiflora
Methanolic
Ascorbic
IC50
concentration
acid IC50
IC50
value
%
%
of extract
value
value
Inhibition (g/ Inhibition
(g/ml)
(g/ml) (g/ml)
ml)
1000
13.88
62.52
500
7.56
52.98
475.00 64.67 ±
250
7.37
>1000
27.72
± 5.00
1.15
125
4.20
11.64
62.5
2.09
8.84
Table 2: DPPH radical scavenging activity of methanolic extract of
Eclipta alba and Lippia nodiflora
Eclipta alba
Lippia nodiflora Ascorbic
Methanolic
acid IC50
IC50
concentration
value
value
%
%
IC50
of extract
Inhibition (g/ Inhibition value (g/ml)
(g/ml)
ml)
1000
80.71
87.57
500
68.15
84.01
162.33
11.67 ±
250
56.97
71.05
>1000
± 2.52
0.58
125
46.55
62.38
62.5
39.01
53.29
Table 3: Lipid peroxidation inhibitory activity of methanolic extract
of Eclipta alba and Lippia nodiflora
Eclipta alba
Lippia nodiflora Ascorbic
Methanolic
concentration
acid IC50
IC50
%
%
IC50
of extract
value
value
Inhibition
Inhibition value
(g/ml)
(g/ml)
(g/ml)
1000
27.57
35.63
500
19.03
24.38
250
10.49
>1000
20.92
>1000 27 ± 1.00
125
7.77
20.40
62.5
5.63
18.84
Table 4: Hydrogen peroxide scavenging activity of methanolic
extract of Eclipta alba and Lippia nodiflora
Eclipta alba
Lippia nodiflora Ascorbic
Methanolic
acid
concentration
IC50
IC50
IC50
%
%
of extract
value
value
value
Inhibition
Inhibition
(g/ml)
(g/ml)
(g/ml) (g/ml)
1000
500
250
125
62.5

31.35
30.08
28.38
27.12
21.18

>1000

46.29
37.82
27.36
23.38
16.89

>1000

64.67 ±
1.15
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extract of Eclipta albaand Lippia nodiflora had significant inhibition of
in vitro nitric oxide scavenging activity, DPPH scavenging activity,
lipid peroxidation and hydrogen peroxide scavenging activity.
Therefore these extracts can be considered as a potential source of
natural antioxidant agent.
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