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ABSTRACT

In nature, plants have capacity to synthesize various secondary metabolites like alkaloids, steroids, terpenoids, lignin, tannins,
phenolic compounds and flavonoids for their defense purpose and benefited to humans. Naturally occurring phenolic compounds
and flavonoids have high potential as antioxidant principle to restore, conserve and repair cellular damage. Cellular damage caused
by reactive oxygen species (ROS) has been implicated in several diseases, and hence natural antioxidants have significant
importance in human health. Investigation has been carried out on different parts of twenty Indian medicinal plants belonging to
various families for their possible antioxidation properties. The methanolic extract of various plant parts were analyzed for total
phenol, flavonoid content and in vitro antioxidant, radical scavenging activity. Total phenols ranged from 12.21 to 355.25 mg gallic
acid equivalents per gm and flavonoids from 3.37 to 147.79 mg rutin equivalents per gm of dry plant extract. All the extracts showed
different level of antioxidant activities as evaluated by different in vitro assays such as total antioxidant activity, ferric ion reducing
power, nitric oxide radical scavenging and DPPH radical scavenging activity. Total flavonoid content correlated with antioxidant
activity to lower extent as compared to phenolic content. In general, the samples with the highest total phenol values had the
highest antioxidant activities. The results reveal that Terminalia arjuna Roxb., Terminalia chebula Retz., Terminalia bellirica Roxb.,
Phyllanthus emblica Linn. and Curcuma longa Linn. species showed remarkable antioxidant activities, consequently representing
promising plant source of phytomedicine. The members of combretaceae occupy first rank as antioxidant agent among selected
twenty Indian medicinal plants. Thus, these plants would be considered as promising sources of antioxidant phytochemicals.
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INTRODUCTION Consequently, the search and research for natural

. . . antioxidants present in food and other biological
ree radicals and other reactive oxygen species are

produced in the human body during various

physiological and biochemical processes. Increase
production of such free radicals can cause oxidative
damage to biomolecules (e.g. lipids, proteins, DNA),
eventually leading to many chronic diseases, such as
cardiovascular diseases, cancer, atherosclerosis, diabetes,
aging, and other degenerative diseases in humans".

their presumed safety, nutritional
value®™®. Over the past few years, the search for natural
antioxidants for dietary, cosmetic and pharmaceutical

research challenge.

Therefore, efforts to acquire extensive knowledge
regarding the power of antioxidants from plants are
increasing to tap their potential. In this regard large
number of medicinal plants has been investigated

Plants may contain a wide variety of free radical
scavenging molecules, such as phenolic compounds (e.g.

materials have received much more attention because of
and therapeutic

purpose has become a major industrial and scientific

phenolic acids, flavonoids, quinones, coumarins, lignans,
stilbenes, tannins), nitrogen compounds (alkaloids,
amines), vitamins, terpenoids (including carotenoids), and
some other metabolites, which are rich in antioxidant
activity?®.

There is increasing interest in naturally occurring
anioxidants for use in foods to replace synthetic
antioxidants. Many of the therapeutic actions of
phytochemicals are ascribed to their biologically active
polyphenol components, such as phenolic acids and
flavonoids, which have potent antioxidant activities.
Earlier literature data have shown that many of these
antioxidant compounds possess anti-inflammatory,
cardioprotective antitumor, anticarcinogenic,
hepatoprotective, and antibacterial activities to a greater
or lesser extent™®.

worldwide for their antioxidant activities™. Fortunately,
India has diverse flora comprising several traditionally
used medicinal plants, which are an integral part of Indian
Ayurvedalz. These plants are the potential sources for
various naturally occurring non-toxic antioxidants. Several
reports are available on the health benefits and
antioxidant potential of individual plant species.
However, information regarding the comparative study
on antioxidant activities of traditional Indian medicinal
plant is not available. Additionally studies regarding
quantitative correlation of antioxidant activities and total
phenolic, flavonoid content of these plants are scanty.
Therefore, this study was undertaken to compare the
selected twenty traditional Indian medicinal plant species
in terms of its potential antioxidant activity. Further
quantitative correlations between the antioxidant
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properties and the total phenolic/flavonoid content of
methanolic extracts of these plants were studied
expecting with high biological potential.

MATERIAL AND METHODS
Chemicals and Reagents

All chemicals used were of high grade and purchased
from either Sigma chemicals or HiMedia Ltd. (Mumbai,
India).

Collection of Plant Materials

Literature survey was carried out in order to select the 20
traditional Indian medicinal plants. Selection of the plants
was based on the importance for nutrition and traditional
use for the Indian Community. The plant species used
were collected in the vicinity of Jalgaon city, Maharashtra,
India during December — February 2012. They were
identified from the expert taxonomist.

Preparation of Methanolic Extract

Extraction of plant secondary metabolite of selected plant
parts was done by Soxhlet extraction method. Thirty gram
of finely ground plant part powder was placed in porous
bag made of muslin cloth, which was loaded into the
main chamber of the Soxhlet extractor. The extraction
was carried out with methanol as extraction solvent in
1:10 powder to solvent ratio at temperature 65 °C.

Determination of Yield of Plant Extract
The yield of dried extracts based on dry weight basis was
calculated using the following equation:

wi
Yield (g per 100 g of dry plant material) = e 100

Where, W1 - weight of the extract after the solvent
evaporation and W2 - weight of the dry plant material

Determination of Total Phenolic Content (TPC)

TPC in methanolic extract of selected medicinal plants
was determined with the Folin-Ciocalteu phenol (FC)
reagent based colorimetric assay13. The 0.1 mL of the
methanolic extracts was mixed with 0.9 mL distilled water
to which 0.1 mL of Folin Ciocalteu reagent (1:1 diluted)
was added and incubated for 5 minutes in the dark at
room temperature. To this mixture 1 mL of sodium
carbonate (7% w/v) was added. The tubes were
incubated in the dark for 90 min at 23 °C, after which the
absorbance was read at 750 nm. Gallic acid (20-100
pg/mL) was used to construct the standard curve. TPC
was expressed as mg of gallic acid equivalents (GAE) per g
of dry extract.

Determination of Total Flavonoid Content (TFC)

TFC in methanolic extract of selected medicinal plants
was estimated by a colorimetric assay**. The 1 mL aliquot
of appropriately diluted sample or standard solutions of
rutin (20, 40, 60, 80 and 100 pg/mL) was added to a 10
mL volumetric flask containing 4 mL distilled water. To
this mixture 0.3 mL 5% NaNO, was added. After 5
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minutes of incubation, 0.3 mL 10% AICl; and at 6 minutes,
2 mL 1 M NaOH was added. Immediately, the reaction
mixture was diluted to volume 10 mL with the addition of
2.4 mL of distilled water and thoroughly mixed. Pink color
of the mixture was developed of which absorbance was
determined at 510 nm against blank. TFC was expressed
as mg of rutin equivalents (RE) per g of dry extract.

Evaluation of Antioxidant Property
Total Antioxidant Capacity (TAC)

The antioxidant activity of methanolic extract of selected
medicinal plants was evaluated by phosphor-
molybdenum method®*®. An aliquot of 0.3 mL of
properly diluted sample or standard solutions of ascorbic
acid (25, 50, 100, 200 and 400 pg/mL) was added to vial
containing 3.0 mL of reagent solution (0.6 M sulphuric
acid, 28 mM sodium phosphate and 4 mM ammonium
molybdate). The vial was capped and incubated in a
water bath at 95 °C for 90 minutes. After the incubation,
samples were cooled to room temperature, and the
absorbance of the mixture was measured at 696 nm
against blank. Total antioxidant capacity was expressed as
mg of ascorbic acid equivalents per g of dry extract.

Ferric lon Reducing Power (FIRP)

The reducing ability of methanolic extract of test samples
was determined by using ferric ion reducing assay ‘"*°.
The 1 mL aliquot of properly diluted sample or standard
solutions of ascorbic acid (3.125, 6.25, 12.5, 25 and 50
pg/mL) was added to 1 mL of 0.1 M sodium phosphate
buffer (pH 6.6) and 1 mL of KsFe(CN)g (1%, w/v). Then
reaction mixture was incubated at 50 °C for 20 minutes.
After adding 1 mL of trichloroacetic acid (10%, w/v), the
upper layer (1 mL) was mixed with 1 mL distilled water
and 0.2 mL of fresh FeCl; (0.1%, w/v), and the absorbance
was measured at 700 nm against prepared water blank.
Ferric ion reducing power was expressed as mg of
ascorbic acid equivalents per g of dry extract.

DPPH Radical Scavenging Activity

The DPPH radical scavenging capacities of methanolic
extract of selected medicinal plants were performed
according to a previous reportlg. Briefly, 200 pL of serially
diluted standard (10-100 pg/ml) crude extracts (10-200
pg/mL) or methanol (control) were added to 2.8 mL of
methanolic solution of 70 uM DPPH. The mixtures were
shaken vigorously and placed in the dark at room
temperature for 30 minutes, and then absorbance (Abs)
was read at 517 nm using the Shimadzu UV-1800
spectrophotometer. Antioxidant activity was expressed as
inhibition percentage (1%) and calculated using the
following equation:

(Abs control — Abs sample) y

1% =
0 Abs control

100

Results were represented as IC50 + standard deviation.
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Nitric Oxide Radical Scavenging Activity (NORS)

The activity was measured according to the standard
method”. To 0.5 mL of the extract having different
concentrations (10-200 pg/mL), 1mL of sodium
nitroprusside (SNP) solution (5mM) in 0.1 M saline
phosphate buffer pH 7.4 was added and incubated for 30
minutes at room temperature. Followed by addition of
15 mL of Griess reagent (1% sulfanilamide in 5%
phosphoric acid and 0.1% naphthylethylene diamine
dihydrochloride) and incubated for 15 minutes at room
temperature.

The absorbance of the chromophore was read
immediately at 546 nm and compared with standard,
Ascorbic acid. NORS activity was expressed as inhibition
percentage (1%) and calculated using the following
equation:

(Abs control — Abs sample) y

1% =
0 Abs control

100

Results were represented as IC50 + standard deviation.
Data Analysis

Above experiments were performed in replicates of six.
Results were expressed as the mean + standard error of
deviation (SD). The antioxidant test results were
investigated with multivariate analysis. The correlation
matrix was calculated, giving the correlation coefficients
between each pair of variables, i.e. the analytical
parameters tested. To identify new meaningful
underlying variables and to reduce the dimensions of the
data set, we performed a principal component analysis.

The results of the analysis are presented in terms of
scree, loading and score plots. All calculations and graphic
representations were done using the XLSTAT 5.0 (2014)
software (Addinsoft, USA).

RESULTS AND DISCUSSION

Complete details of identified plants with botanical name,
abbreviation used, family, local name, part used and
traditional use mostly related to the major participation
of antioxidant principles is summarized in Table 1. The
selection of plant part which is mentioned in Table 1 is
based on preliminary experimentation. Methanol is
selected for the extraction, as flavonoids and phenolic
compounds are more soluble init.

In this study, three plants each of combretaceae and
fabaceae, two plants of rutaceae and a single plant of
other plant families are included for studying their
various phytochemical properties of various dried plant
part material. The extract yields vary from 3.30% to
59.31% (w/w) (Table 2). Among the selected medicinal
plants, T. chebula had highest extract yields while B.
diffusa had lowest extract yield.

Phenolic compounds are one of the most effective
antioxidative constituent that contributes to the
antioxidant activity of plant food?.
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Hence, it is important to quantify phenolic content and to
assess its contribution to antioxidant activity. The total
phenol and flavonoid contents and antioxidant activity of
the different parts of the selected Indian medicinal plants
studied are shown in Table 2. The mean values of phenols
ranged from 12.21 to 355.25 mg of GAE per g and
flavonoids from 3.37 to 147.79 mg of RE per g of dry
extract. T. arjuna stem bark and the fruits from T.
chebula, T. bellirica, P. embillica, C. longa rhizome and M.
arvensis leaves showed highest level of total phenols
(355.25 + 7.46, 333.08 + 8.45, 278.50 + 19.28, 210.50 +
14.77, 181.50 + 4.08 and 127.63 + 11.14 respectively).
The highest flavonoid content was found in T. arjuna
stem bark followed by C. longa rhizome and M. arvensis
leaves (147.79 + 11.68, 124.83 + 3.40 and 98.92 + 3.89).
The rest of the extracts showed phenol and flavonoid
values below 100 mg. The lowest phenolic content was
observed in seeds of T. foenum- graecum (12.21 + 0.29)
and flavonoids with roots of A. racemosus (3.37 + 0.19).

Table 2 also explains the percentage contribution of
flavonoids to total phenols. It is evident from the same
table that, high phenol content was not always
accompanied with high flavonoid concentrations in the
given specific plant such as T. chebula, T. bellirica and P.
embilica etc. TAC and ferric ion reducing capacity was
expressed in mg of AAE per g of dry plant extract. The
nitric oxide and DPPH radical scavenging assay was
expressed as IC50 value in pg/mL.

It is evident from Table 2, that all the extracts tested had
TAC to different extent (from 10.0 to 213.3 mg AAE per g
of dry extract). T. arjuna stem bark and the fruits from T.
chebula, T. bellirica, P. embillica, C. longa rhizome and M.
arvensis leaves possessed the noticeable TAC values. This
statement holds true for total phenols.

The reducing capacity of a sample is regarded as a
significant indicator of its potential antioxidant activity21.
In the ferric-reducing power assay, the production of a
blue color is directly proportional to the antioxidant
activity of the extracts?’. Ferric ion reducing results
highlighted similar trends to TAC data for the different
plants studied (Table 2). Ferric ion reducing values ranged
from 3.3 to 308.91 mg AAE per g of dry methanolic plant
extract. The fruits of T. chebula, T. arjuna stem bark, fruits
from P. embillica and T. bellirica showing the highest
values of ferric ion reducing potential, where as roots of
W. somnifera shows lowest among selected plants. The
ferric reducing power and total antioxidant capacity
values increased concomitantly with polyphenol content
of the plant extracts analysed. Our results are good in
agreement with previous works® .

In the DPPH assay, the antioxidants are able to reduce the
stable DPPH radical (purple) to the non-radical form
DPPH-H (yellow).
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Sr. No
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Table 1: List of selected 20 Indian traditional medicinal plants

Btanical name

Abrus precatorius Linn

Aegle marmelos Linn.

Andrographis paniculata Nees.

Asparagus racemosus Willd.
Azadirachta indica A. Juss
Berberis aristata DC
Boerhaavia diffusa Linn
Curcuma longa Linn.
Glycyrrhiza glabra Linn.
Mentha Arvensis Linn.
Murraya koenigii Linn.
Ocimum sanctum Linn.
Phyllanthus emblica Linn.
Syzygium cumini Linn.
Terminalia arjuna Roxb.
Terminalia bellirica Roxb.
Terminalia chebula Retz.
Tinospora cordifolia Miers
Trigonella foenum-graecum

Withania Somnifera Linn.

Abb

Ap
Am
Ap
Ar
Ai
Ba
Bd
cl
Gg
Ma
Mk
Os
Pe
Sc
Ta
Th
Tche
Tcord
Tf
Ws

Family

Fabaceae
Rutaceae
Acanthaceae
Asparagaceae
Meliaceae
Berberidaceae
Nyctaginaceae
Zingiberaceae
Fabaceae
Lamiaceae
Rutaceae
Lamiaceae
Euphorbiaceae
Myrtaceae
Combretaceae
Combretaceae

Combretaceae

Meninspermaceae

Fabaceae

Solanaceae

Local name Part

used
Gunj Lf
Bael Fr
Kadu kirayat Lf
Shatawari Rt
Kadunimb Lf
Daru halad Rt
Punarnava Rt
Halad Rt
Jeshthmadh Rt
Pudina Lf
Kadhi patta Lf
Kali tulas Lf
Awala Fr
Jambul Sd
Arjun satada Br
Behada Sd
Hirda Sd
Gulvel Br
Methi Sd

Ashwagandha Rt

Abb - Abbreviation used, Lf - Leaf, Fr - Fruit, Rt - Root, Sd - Seed, Br - Bark
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Traditional use

Hepatic disorder
Hepatic disorder
Immunomodulation
Hepatic disorder
Diabetes
Hepatic disorder
Anti-aging
Diabetes
Immunomodulation
Hepatic disorder
Diabetes
Hepatic disorder
Diabetes
Diabetes
Cardiac disorder
Diabetes
Hepatic disorder
Diabetes
Diabetes

Stress

Table 2 Total Phenol and flavonoid content and antioxidant properties of methanolic extract of selected medicinal plants

Sr. No.

20

Data are means + S.D. of six independent determinations. a- mg of gallic acid equivalents (GAE) per g of dry extract; b- mg of rutin equivalents (RE) per g
of dry extract; ¢c- mg of ascorbic acid equivalents (AAE) per g of dry extract; d- represented as IC50 value in ug/mL

Plant
Ap
Am
Ap
Ar
Ai
Ba
Bd
cl
Gg
Ma
Mk
Os
Pe
Sc
Ta
Tb
Tche
Tcord
Tf

Ws

Yield (%) TPC?
24.82 59+551
47.67 78.29+4.41
24.60 58.71+4.71
34.45 35.67+3.63
28.22 69.21 +2.67
418 40.0 +3.68
330 36.63+3.47
17.10 181.50 +4.08
16.65 93.25+6.72
23.63 127.63 +£11.14
7.85 77.04 £ 4.60
21.67 15.29 +1.66
43.04 210.50 +14.77
45.39 7129 £1.55
33.96 355.25 £ 7.46
52.75 278.50 +19.28
59.31 333.08 +8.45
8.12 30.83+1.59
20.47 12.21+0.29
11.34 26.29 +£0.99

TFC®
36.0 +4.29
26.13 +2.10
38.92 +2.94
3.37+0.19
23.33+2.59
17.88+1.33
27.00 +1.23

124.83 +3.40
2579 +2.71
98.92 +3.89
32.54 +4.85
4575 +1.75
32,08 +2.51
12.65+0.41

147.79 +11.68
30.17 +1.63
31.75 +2.84
37.42+171
7.33+0.27
7.42 +0.64

FIRP
9.7+£1.71
135+1.14
27.6+9.71
473+6.24
20.1+2.36
30.6+1.77
24.7+1.09
75.7+2.59
64.5+5.86
52.6 +3.54
30.2+1.30
82.1+19.56
264.3+21.75
73.7£3.65
265.1+21.12
206.0 +12.86
308.9 +14.37
14.6+2.10
59+155
3.3+0.26

TAC
20.5+2.53
34.1+4.01
30.4 £2.35
183+181
54.4+4.14
47.6 +4.66
452 +3.64
134.4+7.88
64.8 +3.95
60.2 +4.55
56.6 +3.32
141+2.80
111.0+6.28
53.0+1.14
213.3+8.29
133.8+5.59

153.8+13.86
28.9+3.15
10.0+1.00
309+2.18

DPPH’ NORS®
89.56 + 12.73 111.10 +5.67
73.01+1.81 96.03+3.18
95.97 £7.83 90.79 +7.56
98.00 + 10.04 110.01 +5.24
86.63 +5.04 121.46 +15.58
67.07 +2.94 80.23 +6.46
92.18 +6.10 90.80 + 4.56
59.63 +2.55 60.76 +4.99
56.46 + 1.07 137.86 +12.21
77.25 +2.45 86.73 +6.28
99.36 + 3.41 122.69 +12.78
70.08 £5.88 85.64 +5.43
4587 +1.73 47.55 +0.92
86.59 + 6.06 1135+13.71
27.49 +2.09 35.64 +1.62
36.09+0.78 66.70 +5.76
28.64 +0.22 56.66 + 4.24
90.44 +3.48 108.41 + 4.47
92.00 +2.22 99.56 +4.16
85.12 +4.61 117.29+7.33
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The DPPH scavenging activities of antioxidants are
attributed to their hydrogen donating abilities. The free
radical scavenging activities of methanolic extract of
selected plants were evaluated through their ability to
qguench the synthetic DPPH radical and their activities
were compared with that of the ascorbic acid, a standard
compound. IC50 value varies from 27.49 - 99.36 pug/mL. T.
arjuna and T. chebula found to have maximum and M.
koenigii shows minimum DPPH radical scavenging
activity.

Nitric oxide (NO) has been associated with a variety of
physiological processes in the human body since it was
identified as a novel signal molecule?. Besides its role in
physiologic processes, it also participates in pathogenic
pathways underlying a large group of disorders including
muscle diseases, inflammatory bowel disease, sepsis and
septic shock, primary headaches, HIV-associated
dementia, multiple sclerosis and stroke. Additionally,
increasing evidence demonstrates that NO modulates
neurotoxin induced cell damage and is involved in
neuronal cell death in Parkinson’s disease (PD) and other
neurodegenerative disorders such as Alzheimer disease®
%8 So, it is very important to investigate the NO
scavenging potential of the plant material. The stem bark
from T. arjuna has potent nitric oxide scavenging activity
(1C50 value 35.64 + 1.62 pug/mL) and G. glabra stem has
shown the least (IC50 value 137.86 + 12.21 yg/mL) (Table
2). The scavenging of NO by the extracts was increased in
dose dependent manner.

The different parameters were analyzed by a multivariate
approach. In order to include in the data set, the ICs
values were transformed into their reciprocal (ICso =
1/1Csp).

The significant correlation between all the variables was
confirmed by correlation matrix (Table 3).

Antioxidant  activities are known to increase
proportionally to the polyphenol content, mainly due to
their redox properties”. Their ability to act as
antioxidants depends on their chemical structure and
ability to donate/accept electrons, thus delocalizing the
unpaired electron within the aromatic structure®. The
highly significant correlation of TPC for TAC (r = 0.970)
and for FIRP (r = 0.911) focused that the reducing power
of plant extract is due to phenolic/polyphenolic entities
which is in accordance with previous work'**. Similarly,
the high correlation between phenols and DPPH activity (r
= 0.943) exhibits that phenolic chemicals govern the
antiradical potency. Total phenolic content also indicates
good correlation with nitric oxide scavenging capacity (r =
0.781).

The significant correlation of TFC for TAC (r = 0.711) and
for NORS (r = 0.634) was found, whereas there was a less
significant correlation for DPPH (r = 0.451) and for FIRP (r
= 0.346). This reveals that total flavonoid content (TFC) is
less/weakly correlated with the antioxidant activity as
compared to total phenolic content.

ISSN 0976 — 044X

Table 3: Correlation Matrix (Pearson (n))

Variables TPC TFC FIRP TAC NORS DPPH
TPC 1 0.556 0.911 0.970 0.781 0.943
TFC 0.556 1 0.346* 0.711 0.634 0.451
FIRP 0.911 0.346* 1 0.885 0.780 0.923
TAC 0.970 0.711 0.885 1 0.846 0.911
NORS 0.781 0.634 0.780 0.846 1 0.762
DPPH 0.943 0.451 0.923 0.911 0.762 1

* except these, all values are different from 0 with a significance level
a=0.05

The scree plot (Figure 1) indicates that the first two
principal components account for 94% of the total
variance. The other principal components most likely
absorb numerical noise and/or experimental error. The
loadings plot (Figure 2) indicates the direction of each
original variable, and the scores plot (Figure 3) the
position of each plant extracts in the new experimental
space of the two independent coordinates.

Scree plot

6 - L L 4 100

5

Eigenvalue
N w -~
Cumulative variability (%)

-

F1 F2 F3 F4 F5 F6
Principal component

Figure 1: The scree plot of variance explained by each
factor of principle component analysis
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Figure 2: The loadings plot of antioxidant markers
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Figure 3: The scores plot of selected Indian medicinal
plant extracts

As reported in the loadings plot (Figure 2), the PC1
direction coincides with that of the TPC. Therefore, it is
reasonable to assume that PCl includes most of the
information (up to 81.14% of the total variance) due to
the phenolic chemicals detected. The high loading values
of FIRP, DPPH and TAC confirm, according to multivariate
analysis, the major role of phenolic species in the
antioxidant capacity of plant extracts. PC2 explains
12.86% of the total variance, with the major contribution
of TFC. The score plot reported in Figure 3 shows the
antioxidant behavior of plant extract in the space of the
two new variables PC1 and PC2. Moving along PC1 from
left to right in the graph, we find different patterns of
grouping with low-antioxidant extract (Tf, Ws, Ar, Tcord,
Ap, Ai, Bd and MK) while extracts with intermediate
antioxidant activity (Sc, Ap, Gg, Ba, Am and Os) separated
and grouped in the first quadrant. T. arjuna, which had
the highest antioxidant activity, is quite far from the
others. T. chebula, T. bellirica, and P. embillica, lie in an
intermediate position. C. longa and M. arvensis are
sharply separated from the others along the PC2 axis, on
account of their unusually high TFC values. Thus, total
flavonoid content correlated significantly with antioxidant
activity, but to a lower extent compared with total
polyphenols as given in Table 3. The most probable
reason to this is that phenolic species other than
flavonoids, such as coumarins, tannins and/or phenolic
acids, could also contribute to the overall antioxidant
potential.

CONCLUSION

In this work, the phenol and flavonoid contents of twenty
Indian traditional medicinal plants and their related
antioxidant activities are evaluated for the first time of
this region. T. arjuna, T. chebula, T. bellirica, P. embilica
and C. longa species exhibited noticeable antioxidant
activities, thus representing promising sources of plant
based medicine. The strong antioxidant properties of
these plants highly correlate with presence of phenolic
and flavonoid compounds in appreciable amount,
supports their uses in traditional medicine particularly
stress related disorders. This provides directives for
further experimental study in animal model in vivo. A
detailed analysis of their chemical composition, with
regards not only to polyphenols, but also other
phytochemicals, as well as their in vitro toxicity potential
in cell systems merit further investigation at cellular and
molecular level.
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