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ABSTRACT

Carthamus tinctorius leaves were extracted with methanol and distilled water. The extracts were evaluated for their
potential free radical scavenging capacity using four different in vitro methods (DPPH, metal chelation, radical removal
and hydrogen peroxide scavenging methods). The total phenolic content obtained for aqueous (112.2+1.708 GAE mg/g)
and for methanolic extract (89.66%2.00 GAE mg/g). In DPPH IC,  values was found to be 176.66+2.08 and 278.33+1.52
and 310.33%1.52 for the ascorbic acid, aqueous and methanolic extract respectively. In superoxide radical scavenging
IC, values are 381.27+1.43, 544.42+2 and 606.78+3.02 pg/ml for the ascorbic acid, aqueous and methanolic extract
respectively. In the metal chelating activity, IC; values are 385.94+3.00, 337+1 and 487+0.984 ug/ml for the EDTA,
aqueous extract and methanolic extract respectively. In hydrogen peroxide scavenging IC,  values were 261£1, 278£3.52
and 3701 pg/ml for the ascorbic acid, aqueous extract and methanolic leaf extract of Carthamus tinctorius respectively.
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The correlation suggests that phenolic compounds are responsible for the antioxidant activities of leaves.
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INTRODUCTION

Oxidative stress is generated as a byproduct of the oxidation
of various indigenous and exogenous processes [1]. Oxidants
like superoxides, hydroxyl radical, peroxyl radicals, hydrogen
peroxide etc are some of the common reactive oxygen species
and collectively called reactive oxygen species (ROS) [2]. ROS
is also responsible for the oxidative damage of biomolecules
like lipids, nucleic acid, proteins, amines, deoxyribonucleic acid
and carbohydrates. The overproduction of ROS causes many
severe diseases such as cancer, ulcerative colitis, neural disorders,
cardiovascular disorders and atherosclerosis [3]. The human
body is equipped with a range of scavenging enzymes such as
Superoxide Dismutase (SOD), Catalase (CAT) and Glutathione
(GSH), etc., these defense systems can counteract the deleterious
actions of oxidative stress caused by free radicals and protect
against cellular and molecular damage. Disruption of this delicate
balance between the ROS and the defense system may cause
cellular damage.

We live in a world of chemicals that induces oxidative stress
by various routes of exposure. In today’s life, there is a
necessity to take antioxidants to countering them. Synthetic
antioxidants available in the market are considered to be

unsafe, unstable and also uneconomic. The vegetable is the
source of beverages, cosmetics, flavor, fragrances and uses as
medicinal material from ancient times [4]. Plants are full of
various secondary metabolites which serve as antioxidants.
Out of the major class of secondary metabolites (terpenes,
phenolics, glycosides and alkaloids) the phenolics are best
class to serve as an antioxidant. Phenolic compounds are
already reported to have antioxidant, anticarcinogenic,
antimutagenic properties [5]. Now it becomes very essential
to use natural antioxidants.

There is a need to use more natural antioxidants and also to
include natural antioxidants into daily food. Several studies have
already reported that phytonutrients derived from the Carthamus
tinctorius seeds and flowers and play an amazing role to protect
the human body against the life threatening effects by reactive
oxygen species [6]. The interest of scientists is now diverting
towards the use of natural antioxidants called as active oxygen
scavenger |7]. Natural antioxidants are cost effective way to deal
with the life threatening effects of free radicals and they are less
toxic than synthetic antioxidants [8].

Carthamus tinctorius is a member of Asteraceae or Compositae
family. The antioxidative activity of the different parts of plant
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like seeds and flowers of Carthamus tinctorius has been already
reported [9]. Present work deals with the antioxidative capacity
of Carthamus tinctorius leaves extract.

MATERIAL AND METHODS

Chemicals

Methanol, 1,1-diphenyl-2-picrylhydrazyl (DPPH), Phenazine
methosulfate (PMS), Nicotinamide adenine dinucleotide
(NADH), Ethylenediamine tetracetic acid (EDTA), Butylated
hydroxyanisole (BHA), Thiobarbaturic acid, ascorbic acid
Nitroblue tetrazolium (NBT), Trichloroacetic acid (TCA),
tris-hel buffer, potassium ferricyanide, ferric chloride, ferrous
chloride, Butylated hydroxytoluene, phosphate, sodium
hydroxide, tris-Hel buffer, tris buffer, gallic acid, Folin reagent,
NADH, NBT, PMS, hydrogen peroxide. All chemicals were

purchased from Sigma Aldrich and are of analytical grade.
Plant collection and authentication

The leaves of plant were collected from the local vegetable
market, Koni, Bilaspur, Chhattisgarh and identified by Dr AK
Dixit, Associate professor at the Department of Botany, Guru
Ghasidas central university, Bilaspur, Chhattisgarh (voucher

number -GGV/BOT/H/AST/DKS/092).
Extraction of Carthamus tinctorius leaves

The leaves of Carthamus tinctorius were collected and shade
dried at room temperature. The dried residues of leaves were
ground to a fine powder. A 10 g of leaves powder was extracted
in 100 ml of methanol and distilled water, respectively. These
mixtures were kept for 24 hours under the occasional stirring
with a shaker at the 30°C. The extract was filtered with the
Whatman filter paper no 1. The filtrate concentrated using
rota-vapor and residue was resuspended in 10 ml methanol and
water, respectively and stored at 4°C until analysis.

Total phenolic content

The total phenolic content of leaves extract was determined by
the Folin—Ciocalteu method which is described by [10]. Firstly
the leaves extract were dissolved in a solvent then the dissolved
extracts were mixed with 1.25 ml Folin reagent (diluted 1:10)
and sodium carbonate (7.5%). The mixture was allowed to
incubate at room temperature for 30 min. The absorbance was
taken at 765 nm using a spectrophotometer. The total phenolic
content was expressed as gallic acid equivalent per 100 g of dried

plant sample (mg GAE/100).

In vitro antioxidative activity evaluation

DPPH free radical scavenging activity

The scavenging activity of Carthamus tinctorius leaves extract

and the standard compound BHA was measured using the
DPPH method with slight modification [11]. A various
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concentration of the plant extract was added to 2.9 ml of
DPPH (60uM) solution. The reaction of DPPH and antioxidant
results in color reduction and this color reduction measured
in the form of reducing absorbance at 517nm using a UV-VIS
Spectrophotometer. The experiment was done in a triplicate.
The given formula calculated the inhibition percent of DPPH.

% inhibition = (A- A)/A, X 100.

Were A (0) is the absorbance of the control and A | 'is the
absorbance of the antioxidant

Superoxide anion scavenging activity

The superoxide radicals were generated in a mixture of 3.0 ml
of Tris HCL buffer (16Mm, pH 8.0). Containing 0.5 ml NBT
(0.3 mM), 0.5mlI NADH solution (0.936 mm), 1.0 ml of extract.
The reaction was initiated by adding PMS solution to the
above mixture. Then the reaction mixture was incubated at
25° C for 5 min. The absorbance was measured at 560 nm in a
spectrophotometer against the blank [12]. Decrease absorbance
of the reaction mixture shows higher antioxidant activity. The
percentage of inhibition of superoxide anion was measured by
the formula.

% inhibition = (A~ A,)/A, X 100.

Were A= absorbance of the control and A = absorbance of
the extract and the standard compound.

Hydrogen peroxide scavenging activity

The hydrogen peroxide free radical scavenging efficiency of
leaves extract was evaluated by following the method of [13].
First, a solution of hydrogen peroxide of (2Mmol/L) was
prepared in a phosphate buffer of (pH7.4). The sample of plant
and standard at different concentrations (125, 250, 500,750,
1000 pg/ml) were added to the above prepared solution of
hydrogen peroxide. After the incubation period of 10 minutes
the absorbance of the test sample solution were measured
against the blank. The blank solution consists of only phosphate
buffer without hydrogen peroxide. The absorbance was taken
at 230 nm to measure the activity of extracts. The percent
inhibition was calculated by the formula.

% inhibition = (A0 _A)/A, X 100
Metal chelating activity

The different concentrations of extracts were added to the
ImM solution of FeCl, 0.05 ml). The reaction was started
by the addition of 0.1 ml ferrozine (1 mm) then the mixture
was shaken very well and left standing at room temperature
for 10 min. When the mixture had reached at equilibrium,
the absorbance was measured at 562 nm with the help of
spectrophotometer [14]. The ferrozine complex inhibition
percentage was calculated by using the following formula.

% inhibition = (A0_A,)/A; X 100
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Statistical analysis

The experimental results were expressed as the means = SD of
three parallel measurements. The results were processed using
Microsoft excel 2007 and data were subjected to one way analysis
of variance (ANOVA) and significance of difference the between
sample means were calculated by Duncans multiple range test
using SPSS for windows, standard version 16.0. P- value <0.05
was considered as significant and <0.01 was considered as
highly significant.

RESULTS AND DISCUSSION

Determination of total phenolic content

Total phenolic content was measured by using standard gallic acid
and results were expressed as gallic acid equivalent (GAE mg/ml).
The gallic standard curve was created by plotting concentration
versus absorbance and the obtained equation was (y = 0.005x
+0.967) where y is absorbance at 760nm and x is concentration.
Total phenolic content of aqueous extract and methanolic extract
were found to be 112.2 + 1.708 and 89.66 = 2.00 (GAE mg/ml)
respectively. Standard curve between gallic acid equivalents and
absorbance is depicted in (Fig. 1). Remarkably, the aqueous leaves
extract contained the high amount of phenolic content

Plant phenolics are best class to serve as an antioxidant [15,16].
For the quantification of phenolics, Folin reagent was used which
contains phosphomolybdic phosphotungstic acid complex.
Phenolic compounds react with this complex, and forms blue
color. The absorption was directly proportional to concentration
of phenolic compound in the sample. In present investigation,
both extracts were found to contain significant level of total
phenolic content. A higher level of phenolic content was found
in aqueous extract than methanolic extract. This result was
consistent with Kruawan and Kangsadalampi (2006) and Kim
et al.. (2007) [17,18] who reported that high phenolic content
in aqueous extract of C. tinctorius. A high phenolic content
were also reported in C. tinctorius flower [18,19]. Several other
workers suggested that antioxidant activity of plant is correlated

with their phenolic content [20,21,22,23].
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Figure 1: Total phenolic content of C. tinctorius expressed in gallic
acid equivalents (mg GAE/g)
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Determination of in vitro antioxidant potential of
Carthamus tinctorius leaves extract

DPPH free radical scavenging activity

A stable free radical DPPH accepts an electron or hydrogen
atom to become a stable diamagnetic molecule [24]. Carthamus
tinctorius leaves extract showed efficient DPPH scavenging
activity. The IC 50 values were found to be 176.66 = 2.08 and
27833 £ 1.52 and 310.33 * 1.52 for the ascorbic acid, aqueous
and methanolic extract respectively.

The DPPH scavenging activity of standard BHT at the
concentration (125,250, 500,750, 1000 pg/ml) was found to be
74 +0.57,76.33 £ 0.52,78 £ 0.57,83.00 = 1.00,8432 = 1.52%
respectively. The DPPH activity of aqueous extract at the same
concentration (125-1000 pg/ml) was found to be 45.0 = 2.08,
56.00 £ 2.03, 68.78 = 1.00, 70 = 1.00, 88.00 = 1.53.
Scavenging activity of methanolic extract at same concentration
(125-1000 pug/ml) was found to be 26.26 = 1.53,59.0 = 1.52,
61.00 £ 1.0,86.0 = 1.0 and 87.0 = 1.52 respectively (Fig. 2). The
% inhibition at lower concentration of plant extracts were found
to be significant (ANOVA, Tukey, at P < 0.05). As concentration
increase up to 1000 ug/ml the inhibition percentage between
all three tested variable was found to be null (ANOVA, Tukey,
at P > 0.05.

DPPH is a common method used to estimate the antioxidant
activity of natural or synthetic compounds. DPPH is a stable
free radical and accepts electron or hydrogen atom to become a
stable diamagnetic molecule [25,26,27]. This method is based
on the reaction of DPPH with hydrogen donors of antioxidant
compounds of plant which results in stable product. The
reduction of DPPH in the presence of antioxidant becomes
visible when its color changes from purple to yellow [28,29,30].
The intensity of yellow color is directly proportional to scavenging
capacity of plant extract and standard. The percent inhibition
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Figure 2: Antioxidant activity of C.tinctorius using the DPPH method
at different concentrations. Results are mean = SD of three parallel
measurements, P -value <0.01. Different letters show significant
variation and the same letters shows homogeneity of the data set
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was increased with increase in the concentration of extracts.
Both aqueous and methanolic extracts showed remarkable
scavenging of DPPII. The standard antioxidant BHT control
showed maximum scavenging of DPPH radical than aqueous
and methanolic plant extract. But when we compared scavenging
potential at higher concentration (1000 pg/ml) scavenging
potential of plant extracts were found to be almost equal to
synthetic antioxidant (BHT) (P > 0.05). Therefore, if we take
this leafy vegetable with water in appropriate dose then it might
be serves as better antioxidant then synthetic one. Moreover,
high scavenging activity of aqueous leaf extract than methanolic
leaves extract is may be due to the presence of more water
soluble antioxidant compounds in leaves [17]. These finding
are consistent with Kusoglu and Kahraman, (2015) [31] who
also found leaf extract of C. tinctorius was effective scavenger of
superoxide and DPPH radicals. Some other part like seed extract
of C. tinctorius reported to have high DPPI scavenging activity
in some independent studies [17,18,32,33].

Superoxide anion scavenging activity

In the PMS/NADH-NBT system, superoxide radicals are
generated by the coupling of PMS/NADH. The oxidation
reaction of NADH results in the superoxide radical production;
this is measured by the NBT reduction. The generation of PMS
— NADH takes place non enzymatically. Superoxide anion is
generated from the dissolved oxygen. At 560 nm activity was
measured and a decrease in the concentration of superoxide
anion was recorded because the increase in the concentration
of plant extract causes a decrease in the consumption of
superoxide anion. Superoxide decomposition is evident to forms
a powerful oxidative species like singlet oxygen and hydroxyl
radicals [34]. The IC50 values are 381.27 = 1.43, 54442 = 2
and 606.78 = 3.02 ug/ml for the ascorbic acid, aqueous and
methanolic extract respectively. Less is the IC 50 value, more
effective is an antioxidative agent.

During assay, it was observed that C. tinctorius leaves extract
(125-1000pug/ml) able to reduce the formation of blue NBT
due to which superoxide radical inhibition takes place. The
radical scavenging activity of standard ascorbic acid at the
concentration (125, 250, 500, 750, 1000ug/ml) was found to
be 60.33 « 2.08, 63.33 = 1.52, 76.66 * 1.15, §6.00 = 1.00,
92.33 = 1.52% respectively. The scavenging activity of aqueous
extract at the same concentration in terms of percent inhibition
was found to be 26.00 = 1.00, 34.00 = 0.03, 51.78 = 0.69,
65.33 + 1.52, 85.00 = 1.00 respectively. Scavenging activity
of methanolic extract at the same concentration was found
to be 10.26 = 0.64, 26.00 = 1.00, 42.00 = 1.00, 61.00 = 1.00
and 80.00 = 1.00 respectively. As shown in (Fig. 3), as leaf
extract concentration was increases the % inhibition was
also increases (all p<0.05). The standard showed maximum
radical scavenging activity. However, aqueous extract shows
significantly more activity than methanolic extract at lower
concentration (all p<0.05).

Superoxide radical are abundantly found in aerobic systems.
These radicals generates destructive species e,g. hydroxyl
radical due to which pathogenesis of many discases and
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Figure 3: Antioxidative activity of C.tinctorius using superoxide radical
scavenging. Results are mean + SD of three parallel measurements,
P-value < 0.01.Different letters show significant variation and same
the letters shows homogeneity of the data set

lipid peroxidation takes place [35,36,37]. Morecover,
inactivation of different iron—sulfur containing enzymes due
to superoxide radicals is the leading cause of several metabolic
disorders [38,15,39,40]. Superoxide radical scavenging assay
is based on the reduction potential of plant extract due
to which yellow dye nitrobluetetrazolium is reduced into
formazan. Formazan is a free radical which is generated when
phenazinemethosulphate reacts with nicotinamide adenine
dinucleotide, these generated ions reduce NBT into tetrazolium.
The reduction of NBT to tetrazolium was determined at
560 nm. A significant reduction in the concentration of
superoxide was found when concentration of plant extract and
standard were increased. Therefore, percent inhibition was
also increased with concentration of extracts. In present study,
significantly higher level of free radical (superoxide) scavenging
were found in standard antioxidant ascorbic acid as compared
to both extracts (all p<0.005). However, aqueous leaf extract
shows higher level of scavenging than methanolic leaf extract
which is may be due to the presence of more water soluble
superoxide scavenging antioxidant compounds in leaf. But
when we compared superoxide scavenging potential at higher
concentration (1000 pg/ml) scavenging potential of both extracts
(methanolic and aqueous) were found to be almost equal (All
p>0.05). Which is may be due to saturation of antioxidants in
a solvent. The results obtained from this study concurred with
the findings of Kusoglu and Kahraman, (2015) [31] they also
found leaves extract of C. tinctorius were the effective scavenger
of superoxide radicals. Another result given by Mandade et al..
(2011) [32] supports this finding and stated that aerial part of
safflower significantly scavenges superoxide radical. Our results
are contrast with Kim et al.. (2000) [41] who found high IC,
value against superoxide radical.

Metal chelating

Ferrozine forms a complex with Fe ** while the presence of
other chelating agents disrupts the formation of the complex
due to which, the red color of the complex decreases, this
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decrease in the red color measured at 562nm. This red
color reduction is the estimation of the presence of another
chelating agent [42]. The significatory effect of metal chelating
activity is to slow down the lipid peroxidation by reducing
the concentration of transition metal ions. Metal chelators
stabilized the oxidized form of the metal ion by reducing the
redox potential and worked as a secondary antioxidant. In the
process of lipid peroxidation, the presence of transition metal
decreases significantly by the metal chelating activity. In the
present study, the decrease in the intensity of the red color is
may be due to the presence of metal chelating agents present
in the leaves extract were observed so it can be assumed that
Carthamus tinctorius leaves extract have been disrupt the
ferrozine —Fe**complex. However, this chelating activity was
lower than the EDTA. This color reduction was quantitatively
measured by a spectrophotometer at 562 nm. The IC50 values
are 385.94%3.00, 337+1 and 487£0.984 ug/ml for the EDTA,

aqueous extract and methanolic extract respectively.

The metal chelating activity obtained for standard compound
EDTA in the form of percent inhibition was found to be
56.66 = 1.08, 65.00 = 1.52, 78.66 = 1.15, 80.00 = 1.00,
94.00 = 1.52 at the concentration of 125, 250, 500, 750,
1000pg/ml respectively (Fig. 4). Metal chelating of aqueous
extract (125-1000pug/ml) was found to be 28.00 = 1.00,
35.00 = 1.52,52.00 = 0.689, 60.33 + 2.00,87.00 = 1.00. Metal
inhibition percent of methanolic extract at same concentration
was found to be 15.26 = 0.64, 30.00 = 1.00, 44.00 = 1.00,
58.00 = 1.00 and 84.00 = 1.00.

Bivalent metal ions are important part of many oxidative
processes, their catalyst properties generates hydroxyl radical
and hydrogen peroxide through Fenton reaction. Minimization
of transition metal ion is very essential because, it has the
ability to produce free radicals [43,44,45]. Therefore we
investigated metal chelating activity of C. tinctorius. For
quantification of chelating agent Ferrozine chemical was
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used. This chemical forms complex in the presence of other
chelating agents and form red color [15]. If chelating agent
present in the plant extract they inhibits the formation of
ferrozine—metal ion complex. Hence, reduction in intensity of
red colour takes place. Aqueous extract showed higher metal
chelating activity than methanolic extract. It is mentioned in
carlier reports that chelating agents are effective as secondary
antioxidants because, they decrease the redox potential and
therefore stabilizing the redox form of the metal ion. It might
be possible that secondary metabolites present in leaf extract
of C. tinctorius responsible for increases in the metal chelating
activity of extracts.

Hydrogen peroxide scavenging activity

Hydrogen peroxide forms hydroxyl radicals by the process of
lipid peroxidation and causes DNA damages [46]. The 1C 50
values were 261+1, 278+3.52 and 370+1 for the Ascorbic
acid, aqucous extract and methanolic leaf extract of Carthamus
tinctorius respectively.

The peroxide activity in the form of percent inhibition was found
to be 74.00 = 1.00, 78.00 = 1.00, 85.00 = 1.00, 90.00 = 1.00,
94.00 = 1.52 at the concentration of 125, 250, 500, 750,
1000pg/ml respectively using BHT (Butylatedhydroxy anisole)
as standard. At the same concentration (125-1000 ug/ml)
hydrogen peroxide activity for aqueous extract was found to
be 36.66 = 1.52,50.00 = 1.00, 56.33 * 0.57, 73.66 = 0.57,
85.00 = 1.00, and for methanolic extract it was found to
be 5.80 = 098, 22.33 + 1.65, 26.00 = 0.35, 46.33 + 2.00,
67.00 = 1.00. The hydrogen peroxide scavenging activity is
shown in (Fig. 5).

Hydrogen peroxide is a byproduct of different free radical
mechanism. It inactivates many enzymes by oxidation of thiol
groups and due to its permeability to cell membranes it is
able to oxidize cell compounds [47,48]. Due to high reactivity
of hydrogen peroxides with metal ions e.g. copper and iron
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Figure 4: Antioxidative activity of C. tinctorius using metal chelating
activity. Results are mean + SD of three parallel measurements,
P- value <0.01. Different letters show significant variation and the
same letters show homogeneity of the data set
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Figure 5: Antioxidant activity of C. tinctorius using hydrogen peroxide
assay. Results are mean + SD of three parallel measurements,
Pvalue < 0.01. Different letters show significant variation and same
the letters shows homogeneity of the data set
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hydroxyl radicals are generates. Peroxide radical is the source
of lipid peroxidation and causes DNA damages [49,50,51,52].
Like catalase enzyme this leaf extract of C. tinctorius
were significantly reduced the level of hydrogen peroxide.
Moderately lower activity of methanolic extract was
observed than aqueous extract. This may be due to lower
polyphenolic concentration found in methanolic extract.
The results obtained from this study corroborated with
Mandade et al.. (2011) [32] who found significant hydrogen
peroxide scavenging activity (63.9%) at the concentration
of 20pg/ml from the aerial part of safflower. Our results are
also in agreement with Ye et al.., (2008) [53] in which water
extract of C. tinctorius leaf efficiently lowers the LDH, MDA,
XOD and ROS mediated signals and helps in antioxidative
response. Phenolic compounds terminate the chain of
free radicals by virtue of donating hydrogen atoms [54].
Phenolic compounds also act as metal chelator [55]. Enzymes
involved in free radical generation such as cytochrome
P450 isoform, lipoxygenase, cyclooxygenase and xanthine
oxidase are inhibited in presence of phenolic compounds
[56]. Synergistic effect is also takes place between phenolics
and other antioxidants like ascorbic acid, B-carotene and
o-tocopherol [57].

Correlations between the antioxidative activities and
total phenolic content

Furthermore, quantitative analysis was also used to know the
correlation between antioxidant activities and phenolic content
in different extracts. The correlation between total phenolic
content and DPPH, superoxide radical scavenging, metal
chelating and hydrogen peroxide scavenging assay obtained
for aqueous extract (R* = 0.942), (R* =0.983), (R* = 0.963)
and (R? = 0.950) respectively. The correlation between total
phenolic content and DPPH, superoxide radical scavenging,
metal chelating and hydrogen peroxide scavenging for
methanolic extract (R? =0.861), (R? =0.983), (R* = 0.963)
and (R? = 0.950) respectively. Suggesting that phenolic
compounds are might be responsible for the antioxidant
potential of C. tinctorius leaves. The excellent correlation
also infers that a large class of compounds responsible for the
antioxidative potential of the C. tinctorius leaves were belongs
to phenolics. The basis for phenolic compounds to work as
an antioxidant is hidden into their structure. Structurally
phenolics are composed of two or more aromatic rings in
which two or more hydroxyl groups are present and because
of these phenolics can scavenge the free radicals by forming
resonance-stabilized phenoxyl radicals [58]. As indicated in
(Table 1) the correlation obtained by comparison of TPC and
antioxidant activity revealed that highest positive correlation of
TPC was found with superoxide scavenging followed by metal
chelating then with hydrogen peroxide. The lowest correlation
was found between TPC and DPPH. In both extracts same
frequency of correlation was observed. Present results conferred
that phenolic compounds are might be responsible for the
antioxidant potential of C.tinctorius leaves. Comparatively
aqueous extract was more significantly (P < 0.01) correlated
with antioxidant activity.
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Table 1: Correlation between antioxidant activity and total
phenolic content

Type of solvent DPPH Superoxide  Metal Hydrogen
scavenging chelating  peroxide
activity scavenging
TPC(aqueous extract) 0.94**  0.98** 0.96** 0.95**
TPC(methanolic extract) 0.86* 0.97** 0.96** 0.88*

TPC: Total Phenolic Content; *:p<0.05; **:p<0.01

CONCLUSION

Plants are utilized for restorative reason since a long time ago.
The relationship between plant and human society is very old
and intimate. Ayurveda or science of life is a very old system
which is evolved from the therapeutic employments of plant.
Medicinal plants have different secondary metabolites which
are known as phytoactives. These phytoactives chemicals have
high reduction potential therefore these chemical behaves as
strong antioxidant because they scavenge free radicals. In the
present study, C. tinctorius leaves which are also used in diet
were analyzed in terms of their antioxidative potential and
total phenolic content. Statistically significant differences were
observed among the different assays and different extracts.
In terms of antioxidative activity, aqueous extract of plant
showed higher potential than the methanolic extract. The
phenolics are the main phytocompounds responsible for the
antioxidative activity (evidenced by good correlation). Further
isolation of responsible agents for the activity and in vivo studies
are required. Overall, C. tinctorius leaves with water might be
used as an antioxidant. The percent inhibition was found to be
concentration dependent.
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