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ABSTRACT
The ethanolic extract of Anacyclus pyrethrum root was screened for invitro and exvivo antioxidant activities by using different experimental models .Safer antioxidants
suitable for long term use are needed to prevent or stop the progression of free radical mediated disorders such as arthritis, hemorrhagic shock, atherosclerosis, diabetes, hepatic
injury, aging neurodegenerative diseases and carcinogenesis .Antioxidant activity of ethanolic extract of Anacyclus pyrethrum root were assessed using DPPH, hydroxyl,
hydrogen peroxide ,determination of reducing power ,nitric oxide in vitro scavenging models and ex vivo models such as assay on lipid peroxidation using rat brain homogenate
.The extract were also studied for total phenolic, flavonoids ,and ascorbic acid compounds content .The ethanolic extract of Anacyclus pyrethrum root exhibited significant
scavenging activity in DPPH, hydroxyl, hydrogen peroxide, nitric oxide in vitro scavenging models.The reducing power of the extract increased in dose dependant manner and
the extract also showed marked protection in lipid peroxidation The ethanolic extract of Anacyclus pyrethrum root shows significant antioxidant activity in different in vitro and
ex vivo models. The antioxidant potential of the Anacyclus pyrethrum root extract may due to their photochemical constituents such as phenols, flavonoids, alkaloids, tannins.
Thus augmenting the wide use of plant in the indigenous system of medicine for free radical mediated disease.
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INTRODUCTION
Current research is now directed towards finding naturally occurring
antioxidants of plant origin. Antioxidants have been reported to
prevent oxidative damage by free radical and Reactive Oxygen
Species (ROS) (Nagendrappa.,2005) and may prevent the
occurrence of disease including brain disorders, cancer,
atherosclerosis, inflammatory disease and variety of other disorders.
It can interfere with the oxidation process by reacting with free
radicals, chelating, catalytic metals, and also by acting as oxygen
scavengers (Halliwell.,1999, Daniel et al.,1998). Majority of the
diseases are mainly linked to oxidative stress due to free radicals
(Benzie.,2003).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 viability(Agarwal.,2005, Chaurasiaet al.,1995). Anacyclus
pyrethrum (AP), family Asteraceae is used in traditional system of
medicine and it is regarded as a tonic to the nervous system
(Nadkarni,1976). Anacyclus pyrethrum is a perennial, procumbent
herb, which is found throughout India. The plant roots is reported for
antibacterial (Muller et al.,1994), anti-inflammatory (Victor et
al.,1995) immunostimulating (Bendjeddou et al.,2003) and
aphrodisiac activities (Vikas et al.,2009). However, no investigation
reports exist pertaining to antioxidant activity. Therefore the present
study was aimed to provide information on antioxidant activity of
ethanolic extract of Anacyclus pyrethrum.
MATERIALS AND METHODS
Plant material
The roots of Anacyclus pyrethrum used for investigation was
collected from hilly regions of Pathanamthitta district of Kerala and
the roots of Anacyclus pyrethrum was identified and authenticated
by Professor Jayaraman, National Institute of Herbal Science,
Chennai and voucher specimen of the plant has been be deposited in
the herbarium of the department. Its voucher specimen no is 0997
Preparation of extracts
The roots of Anacyclus pyrethrum was powdered (500g) and
ethanolic extract was prepared by simple maceration process using 2
L of ethanol. The ethanolic extract of Anacyclus pyrethrum (EEAP)
was evaporated under reduced pressure using rotavapor evaporator.
The yield of the extract was 5.6grm.

Preliminary phytochemical analysis
Preliminary phytochemical investigation was conducted as per
procedure described by (Kokate., 1994).
Determination of total phenolic content
The total phenolic contents of the EEAP extract were determined
with gallic acid as a positive standard (Yuan et al.,2005) Aliquots of
test samples (100 μl) were mixed with 2 ml 2% Na2CO3 and
incubated at 25°C for 2 min. After incubation, 1:1 (v/v) FolinCiocalteu’s phenol reagent was added and the contents were mixed
vigorously. The mixture was allowed to stand at 25°C for 30 min
and the absorbance was measured at 720 nm. The same procedure
was repeated with standard gallic acid solutions and a standard curve
was obtained. The total polyphenolic contents of the extract were
expressed in terms of gallic acid equivalents of the extract.
Determination of total flavonoid content
The total flavonoid content was determined using quercetin as a
positive standard and expressed in terms of quercetin equivalents in
mg/g of extract (Zhishen et al., 1999). NaNO2 (150 μl, 5% w/v) was
added to tubes containing extract in 2.5 ml distilled water. The
contents were mixed thoroughly and allowed to stand for 5 min at
ambient temperature, then 1.5 ml of 10% (w/v) AlCl3 were added
and the mixture was allowed to stand for another 6 min. The solution
was immediately mixed after addition of 1 ml 1 M NaOH. After 10
min, the absorbance was measured at 510 nm.
Determination of total ascorbic acid
Total ascorbic acid of EEAP extract were determined by method as
described by (Roe., 1943). Blanks, standards and samples were
prepared in triplicate to measure total ascorbic acid. Ascorbic acid
standards (0-10 mM) or samples were precipitated with 10%
trichloroacetic acid followed by centrifugation. In 500 μL of
supernatant, 100 μL of DTC reagent (2,4-dinitrophenylhydrazine
3%, thiourea 0.4%, and copper sulfate 0.05%) prepared in 9N
sulfuric acid, was mixed and incubated at 37°C for 3 h. After the
addition of 750 μL of 65% (v/v) sulfuric acid, the absorbance was
recorded at 520 nm . A standard curve was prepared with Ascorbic
acid standards, and total ascorbic acid was expressed as mg Ascorbic
acid /g of extract.
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In vitro Antioxidant activity
Determination of DPPH (1-1-Diphenyl 2-Picryl Hydroxyl)
Radical-Scavenging Activity
The free radical-scavenging activity of the Anacyclus pyrethrum
ethanolic extract was measured in terms of hydrogen donating or
radical-scavenging ability using the stable radical DPPH (Hasan et
al., 2006). 0.1 mM solution of DPPH in ethanol was prepared and
1.0 ml of this solution was added to 3.0 ml of extract solution in
ethanol at different concentrations (25-400mg/ml). Thirty minutes
later, the absorbance was measured at 517 nm. Ascorbic acid was
used as the reference compound. Lower absorbance of the reaction
mixture indicated higher free radical-scavenging activity. Radicalscavenging activity was expressed as the inhibition percentage of
free radical by the sample .All the tests were performed in triplicate
and the graph was plotted with the mean values.
Hydroxyl Radical Scavenging activity
The hydroxyl radical scavenging activity was measured by
studying the competition between deoxyribose and the extract for
hydroxyl radicals generated from the Fe3+/ ascorbate / EDTA /
H2 O2 system. The reaction mixture contained deoxyribose
(2.8mM), Fecl3 (0.1mM), EDTA (0.1mM, H2O2 (1mM), ascorbate
(0.1mM), KH2 PO4 -KOH buffer (20mM, pH 7.4) and various
concentrations ((25-400mg/ml)) in a final volume of 1 ml. The
reaction mixture was incubated for 1 hr at 37oC. Deoxyribose
degradation was measured at 532 nm (Mary et al ., 2002)
Hydrogen peroxide scavenging activity
Hydrogen peroxide solution (2mM) was prepared with standard
phosphate buffer (pH, 7.4). Extract samples (25-400mg/ml) added to
hydrogen peroxide solution (0.6ml). Absorbance of hydrogen
peroxide at 230nm was determined after 10min against a blank
solution containing phosphate buffer without hydrogen peroxide.
The percentage scavenging of hydrogen peroxide of plant extract
was determined (Jayaprakah et al., 2004)
Determination of reducing power
Extract samples (25-400mg/ml) in 1ml of distilled water was mixed
with phosphate buffer (2.5 ml, 0.2 M, pH 6.6) and potassium
ferricyanide [K3 Fe(CN)6 ] (2.5 ml, 1%). The mixture was
incubated at 50ºC for 20 min. A portion (2.5 ml) of trichloroacetic
acid (15%) was added to the mixture, which was then centrifuged
at 3000 rpm for 10 min. The upper layer of the solution (2.5 ml)
was mixed with distilled water (2.5 ml) and ferric chloride, (0.5
ml, 0.1%), and the absorbance was measured at 700 nm. Increased
absorbance of the reaction mixture indicates increased reducing
power. (Nagulendran et al., 2007).
Nitric Oxide Scavenging:
Sodium nitroprusside (5mM) in phosphate buffered saline was
mixed with different concentrations of the extract Extract samples
(25-400mg/ml) dissolved in ethanol and incubated at 25ºC for 30
min. A control without test compound but with equivalent amount
of ethanol was taken. After 30 min 1.5 ml of the incubation
solution were removed and diluted with 1.5 ml of Griess reagent
(1% sulphanilamide, 2% phosphoric acid, and 0.1% napthyl
ethylene diamine dihyrochloride). The absorbance of the
chromophore formed during diazotization of the nitrite with
sulphanilamide and subsequent coupling with napthylethylene
diamine was measured at 546 nm (Balakrishnan et al.,2002)..
Ex vivo studies
Assay of lipid peroxidation method
Inhibition of Lipid Peroxide Formation Induced by Fe2+-Ascorbate
System in rat brain homogenate was estimated by TBA reaction
method. Reaction mixture (0.5ml) containing 25% brain
homogenate (0.1 ml) w/v in Tris-HCl buffer (40 mM, pH 7.0),
potassium chloride (30 mM), ferrous ion (0.16 mM) and ascorbic
acid (0.06 mM) was incubated for 1hr at 37ºC in the presence and

absence different concentrations of the extract (25-400mg/ml) and
vitamin E (100 µg/ml). For this 0.4 ml of the reaction mixture was
treated with sodium dodecyl sulphate (SDS-0.2 ml, 8.1%),
thiobarbituric acid (TBA-1.5 ml, 0.8%) and acetic acid (1.5 ml,
2.5% of pH 3.5). The mixture (4 ml) was taken kept in a water bath
at 95ºC for 1 hr. After cooling 1 ml of distilled water and 5 ml of a
mixture of n-butanol and pyridine (15:1 v/v) were added and
shaken vigorously. After centrifugation, the chromophore was
measured at 532 nm. The percentage inhibition of lipid
peroxidation was determined by comparing the result of control
and test compounds (Sen etal.,1992).
Statistical Analysis
The data on present studies were reported as mean ± Standard
deviation (n=3). For determining the statistical significance,
standard error mean was employed (Bolton.,1997).
RESULTS
Preliminary phytochemical analysis
The results of preliminary pytochemical studies of ethanolic extract
of Anacyclus pyrethrum root extract indicated the presence of
Alkaloids, tannins, flavanoids, saponins, fixed oils, carbohydrates
and glycosides.
Determination of total phenolic , total flavonoid , total ascorbic
acid compounds
Total phenolic content detected in EEAP was found to be 159.63 ±
0.52 mg gallic acid equivalents/g plant extract, total flavonoid
content was found to be 29.65 ± 0.83 mg quercetin equivalents /g
plant extract and total ascorbic acid content detected was found to be
0.22 ± 0.17mg ascorbic acid /g plant extract.
IN VITRO ANTIOXIDANT STUDIES
DPPH Scavenging Reduction
Reduction of DDPH radicals due to the scavenging ability of EEAP
can be observed by decrease at 517 nm. IC50 value of EEAP and
ascorbic acid was found to be 55.83± 1.92mg/ml, 10.38±0.52
respectively .Results are shown in
Table -1: Free radical scavenging activity of EAP by DPPH reduction
Sl.
No.

Concentratio
n (m
m g/ml)

Inhibition (%)

1.

25

33.71 + 0.18

2.

50

47.50 ± 0.24

3.

100

65.52 ± 0.39

4.

200

72.63 ± 0.32

5.

400

83.47 ± 0.68

6

Ascorbic acid

IC50 Value (m
m g/ml)

55.83± 1.92

10.38±0.52

Values are mean ± SEM of 3 replicates

Fig-1:Free radical scavenging activity of EAP by DPPH reduction

Hydroxyl Radical Scavenging Activity
The scavenging ability of EEAP on hydroxyl radical is shown in
Table -2. EAPP was capable of scavenging hydroxyl radical in a
dose – dependent manner. It exhibited a scavenging activity (57.96,
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66.81, and 93.20%) on hydroxyl radical at dose of 100 mg, 200 mg,
and 400 mg respectively and at same time ascorbic acid (100 mg)
exhibited 63.17% hydroxy radical scavenging activity.
Table -2: Hydroxyl radical scavenging activity of ethanolic extract of Anacyclus
pyrethrum
Concentration
Sl.
Ic50
Inhibition (%)
No.
(m
m g/ml)
Value((m
mg/ml)
1
25
37.80 ± 0.24
2

50

48.95 ± 0.46

3

100

57.96± 0.31

4

200

66.81 ± 0.45

5

400

93.20± 0.15

6

Ascorbic acid
(100 mg)

63.17± 0.29

60.14± 0.43

.
Fig- 3 Hydrogen Peroxide Scavenging activity of ethanolic extract of Anacyclus
pyrethrum

Reducing power
Increase in absorbance of the extract at 700nm indicates the
reducing power of the test sample. Reducing power of EEAP
increased with increased concentration of test compound..Results are
shown in Table -4

Values are Mean ± SEM of 3 replicates.

Table -4 Determination of reducing power of ethanolic extract of Anacyclus
pyrethrum
Absorbance
Sl.
Concentration
No.
m g/ml)
(m
25
1
0.022 ± 0.001
2.
50
0.078 ± 0.002
3.
100
0.192 ± 0.001
4.
200
0.233 ± 0.012
5.
400
0.241 ± 0.002
Values are Mean ± SEM of 3 replicates.

Fig-2: Hydroxyl radical scavenging activity of ethanolic extract of Anacyclus
pyrethrum

Hydrogen peroxide scavenging activity
The percentage scavenging activity by EEAP increased in a dose
dependent manner and ascorbic acid (100 mg) exhibited 75.31%
Hydrogen peroxide scavenging activity. IC50 value of EEAP was
found to be 38.54± 0.94mg/ml
Results are shown in Table -3.
Table 3: Hydrogen Peroxide Scavenging activity of ethanolic extract of
Anacyclus pyrethrum
Sl.
Concentration
Inhibition (%)
Ic50
No
(m
m g/ml)
Value((m
mg/ml)
1
25
32.92 ± 0.83
2

50

63.14 ± 0.62

3

100

74.44± 1.73

4

200

87.64 ± 0.29

5

400

91.27± 0.68

6

Ascorbic acid
(100 mg)

75.31± 0.37

Values are Mean ± SEM of 3 replicates.

Fig -4 Determination of reducing power of ethanolic extract of Anacyclus
pyrethrum

38.54± 0.94

Nitric oxide scavenging activity
The scavenging of nitric oxide by the EEAP was concentration
dependent and the IC50 value was found to be 32.61±1.68mg/ml.
EEAP was capable of scavenging nitric oxide radical in a dose –
dependent manner. It exhibited a scavenging activity (61.87, 70.34,
82.50 %) on nitric oxide radical at dose of (100, 200, 400 mg).
Table -5 Nitric oxide Scavenging activity of ethanolic extract of Anacyclus
pyrethrum
Inhibition (%)
Ic50
Sl.
Concentration
No.
(m
m g/ml)
Value((m
mg/ml)
1
25
46.81 ± 0.65
2

50

55.23 ± 1.50

3

100

61.87± 0.33

4

200

70.34 ± 1.13

5

400

82.50± 1.08

Values are Mean ± SEM of 3 replicates.
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Assay of lipid peroxidation method
The extract was found to inhibit Fe2+ / ascorbate system induced
lipid peroxidation in rat brain homogenate in a dose dependent
manner. It exhibited inhibition 28.17, 36.27, 45.75, 63.04, 73.95%
inhibition at dose of 25, 50, 100, 200, 400 mg respectively at the
same time vitamin E (100 mg) inhibited 69.23% lipid peroxide
formation. Results are shown in Table- 6.
Table -6 Effect of EAP on inhibition of lipid peroxidation
% Inhibition
Sl. No.
1

25

28.17 ± 0.16

2

50

36.27 ± 0.72

3

100

45.75 ± 0.85

4

200

63.04 ± 0.78

5

400

73.95 ± 0.62

6

Vitamin E – 100

69.23 + 0.46

Values are Mean ± SEM of 3 replicates.

Fig -6 Effect of EAP on inhibition of lipid peroxidation

DISCUSSION
Free radicals are fundamental to any biochemical process and
represent an essential part of aerobic life and metabolism. Due to
their high reactivity and low stability, ROS (hydroxyl radical, super
oxide anion radical, hydrogen peroxide, singlet oxygen, nitric oxide
radical, hypochlorite radical, and various lipid peroxides) enter
reactions to lipids, proteins and deoxyribonucleic acid (DNA),
generating oxidized metabolites and DNA adducts (Kimura et al
.,2005). The ubiquitos nature of ROS targets explains the large array
of damage that these reactive molecules bring about in any living
organism, causing a progressive functional deterioration of cells,
tissues and organ systems (Valko et al ., 2007). The unifying theory
of oxidative damage provides a plausible and currently accepted
global mechanism underlying a diversity of diseases, ranging from
atherosclerosis, inflammations, degenerative disorders of the
locomotor and nervous systems, up to cancer. Commercially
available antioxidants obtained through chemical synthesis usually
possess very strong and unspecific antioxidative effects, blocking
the signaling pathways using ROS (Hancock., 2001). This situation
motivates research on naturally occurring antioxidants from plants,
organisms known to have developed efficient systems that protect
them against environmental oxidative stress (Arora et al.,2002). Biomolecules of remarkable structural diversity, plant antioxidants are
the result of millions of years of evolutionary optimization, with
view to achieving a perfect functionality and versatility in vivo. This
feature makes natural compounds very different from synthetic
substances designed through combinatorial chemistry The free
radical scavenging activity of the root extract was evaluated based
on the ability to quench the synthetic DPPH. This assay provided
useful information on the reactivity of the compounds with stable

free radicals, because of the odd number of electrons. DPPH shows a
strong absorption band at 517nm in visible spectrum (deep violet
colour) as the electron becomes paired off in the presence of free
radical scavenger the absorption vanishes and the resulting
discoloration (absorbance) stoichiometric with respect to the number
of electron taken up. The bleaching of DPPH absorption
representative of the capacity of the test compound to scavenge free
radical independently (Hu etal., 2007).
Hydroxyl radical is a principle contributor for tissue damage. The
formation of hydroxyl radical from fenton reaction was quantified
using 2, deoxy -D-ribose degradation. Studies with EEAP have
revealed significant hydroxyl scavenging activity in in vitro.
Ethanolic extract of Anacyclus pyrethrum was capable of scavenging
hydroxyl radical in a dose dependent manner.
H2O2 can generate hydroxyl radical via fenton reaction. In addition
H2O2 can easily cross the cell membrane and exerts an injurious
effect of tissue through a number of different mechanisms, such as
perturbing intracellular Ca2+ monostat, increased intracellular ATP
inducing DNA damage and inducing aptotosis. Hydrogen peroxide
itself is not very reactive, but it can sometimes be toxic to cell
because it can give rise to hydroxyl radical in the cells. Thus the
removal of H2O2 is very important for antioxidant defense in cell or
food systems. H2O2 can cross membranes and may oxidize a number
of compounds. Ethanolic extract of Anacyclus pyrethrum was
capable of scavenging Hydrogen peroxide in a dose dependent
manner.
Sodium nitroprusside serves as a chief source for NO radicals. The
absorbance of the chromophore formed during diazotization of the
nitrite with sulphanilamide and subsequent coupling with
napthylethylene diamine was measured at 546 nm. The
chromophore formation is not complete in the presence of EEAP,
which scavenges the NO thus formed from the sodium
nitroprusside. Nitric oxide is a potent pleiotropic mediator of
physiological processes such as smooth muscle relaxation, neuronal
signaling, inhibition of platelet aggregation and regulation of cell
mediated toxicity. It is a diffusible free radical which plays many
roles as an effector molecules in diverse biological systems
including neuronal messenger, vasodilation, antimicrobial and
antitumour activities.
Scavengers of nitricoxide compete with oxygen leading to the
reduced production of nitricoxide. Our finding suggests that the
phenolic compounds present in the extract might be responsible for
nitricoxide scavenging effect. Hence the scavenging activity of
EEAP increases in dose dependent manner. (Govindarajan etal
.,2003)
Reducing power of ethanolic extract of Anacyclus pyrethrum
increased with increased concentration of test compound. The
reducing capacity of a compound may serve as a significant
indicator of its potential antioxidant activity (Meir etal.,1995). The
reducing ability is generally associated with the presence of
reductones, which breaks the free radical chain by donating a
hydrogen atom. The extract had reductive ability which increased
with increasing concentrations of the extract.
Oxidative stress can lead to peroxidation of cellular lipids and Lipid
peroxidation (LPO) has been implicated in the pathogenesis of
number of diseases including neurodegenerative disorders It is well
established that bioenzymes are very much suspectible to LPO
which is considered to be the starting point of many toxic as well as
as degenerative process. EEAP inhibits the rate of lipid peroxidation
by a reduction in the red color complex formed reflecting its anti‐
lipid per oxidative potential. The extract showed a significant
protection against Fe2+/ascorbic acid induced LPO that could be
caused by absence of ferryl-perferyl complex. It is generally
assumed that ability of the plant phenolic compounds such as
flavanoids, to chelate ions in the LPO system is very important for
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their antioxidant property. Phenols are very important plant
constituents because of their scavenging ability due to their hydroxyl
groups, Total amount of phenolic, flavonoid and ascorbic acid
compounds in extract was investigated. Recent reports reveal
alkaloids can be used as good source of natural antioxidants (Fadila
etal., 2007) The preliminary phytochemical analysis of Anacyclus
pyrethrum root also revealed the presence of alkaloids and tannins.
In conclusion, the high antioxidant potential of the Anacyclus
pyrethrum root extract may due to their phytochemical constituents
and provides a justification for various pharmacological activities
reported and for its use in Indian system of medicine.
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