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ABSTRACT
The present study deals with the phytochemical studies and in-vitro antioxidant
potentials of heartwood of Thespesia Populnea Linn. The objective of the present work
Thespesia Populnea,
comprises of collection, identification, phytochemical and evaluation of in-vitro
DPPH, Antioxidant,
antioxidant potentials of heartwood of Thespesia Populnea Linn. The dried powdered
heartwood of Thespesia Populnea Linn. were extracted using petroleum ether,
Malvaceae.
chloroform, ethyl acetate and methanol using a Soxhlet extractor and preliminary
Access this article
phytochemical screening was carried out using standard protocols. All the extracts
online Website:
were evaluated for their potential antioxidant activities using test such as DPPH,
https://www.jgtps.com/
Nitric oxide scavanging and reducing power determination radical scavenging
Quick Response
Code:
abilities.
The preliminary phytochemical studies indicate the presence of
Carbohydrates, tannins, alkaloids flavonoids, triterpenes, steroids, saponins and
glycosides. The result of the present study shows that, the heartwood of Thespesia
Populnea Linn displayed strong anti-oxidant activity and thus it is a good source of
antioxidant constituents.
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INTRODUCTION
Oxidative stress is an important risk
factor in the pathogenesis of numerous chronic
diseases. Free radicals and other reactive
oxygen species are recognized as agents
involved in the pathogenesis of sicknesses such
as asthma, inflammatory arthropathies,
diabetes, Parkinson's and Alzheimer's diseases,
cancers as well as atherosclerosis. Reactive
oxygen species are also said to be responsible
for the human aging.[1],[2] An antioxidant can
be broadly defined as any substance that delays
or inhibits oxidative damage to a target
molecule. [3] The main characteristic of an

Antioxidant is its ability to trap free radicals.
Antioxidant compounds like phenolic acids,
polyphenols and flavonoids scavenge free
radicals such as peroxide, hydroperoxide or
lipid peroxyl and thus inhibit the oxidative
mechanisms that lead to degenerative
diseases.[4] Herbal plants considered as good
antioxidant since ancient times. Basically,
antioxidants counteract the oxidation of
biological molecules by delaying or inhibition
mechanism.[5] Early modulations of oxidative
stress by exogenous natural antioxidants and
diet rich in vitamins have proven a beneficial
effect in the protection against the oxidative
stress induced damage [6,7]. Herbal plants
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considered as good antioxidant since ancient
times. Plant origin polyphenols; have gained
considerable attention due to their possible
health benefits. Epidemiological studies
showed an effective impact of polyphenol plant
diets on the reduction of the incidence of
cancers, diabetes, osteoporosis, cardiovascular
and neurodegenerative disorders.[8] There is
currently
immense
interest in natural
antioxidants and their role in human health
and nutrition.[9] Thespesia populnea belonging
to Malvaceae family is a fast growing
evergreen shrubby tree reaching to a height of
30-50 feet with a width of around 10-20 feet. It
is commonly known as Hibiscus populnea or
Portia tree. [10] The Leaves are alternate,
simple, with petioles of length 5-10 cm long.
The flowers are Hibiscus like single at upper
leaf axils, corolla yellow with a red center. The
Fruits are Globose. [11] Fruits are brittle, dry,
woody or papery. They are pods with seed
capsules rounded and flattened containing five
cells and several seeds. The brown hairy seeds
are about 1cm long and 0.6cm broad. [12] The
bark is brown or pale grey with deep fissures
and ridges.[13] T. populnea probably originates
from the Asiatic tropics and now occurs
throughout the tropics. It is native to Australia,
China and India. Thespesia populnea
(Malvaceae) is found in tropical shores shores
from bengal to Ceylon and is cultivated in
some extent in Madras.[14] The ethno
medicinal uses of the plant Thespesia populnea
suggested vital role in the treatment of various
diseases. In the indigenous system of medicine
the paste of leaves, fruits and roots of
T.populnea is applied locally for their anti
inflammatory effects. The yellow juice of fruits
is employed in treating insect bites, migraine,
headache, fistula, psoriasis, scabies, tinea and
warts. The bark, leaves, flowers and fruits are
reported to be useful in various skin infections.
The seeds possess purgative properties. Bark is
used in haemorrhoids and chronic dysentery.
Flowers are used in itching. The extract from
peduncles is used to treat centipede stings. The
wood is used to treat cholera and pleurisy. A
decoction of bark is given internally in diseases
of skin and that of fruits as an antidote for
poisoning. The compound oil of bark and
capsule is useful in arthritis and gonorrhea. [15,
16] The literature survey showed scanty

information available on these plants and thus
prompted us to analyze for its antioxidant
activity.
MATERIALS AND METHODS:
Collection and Procurement: The heartwood
of T. populnea was collected from Ahmednagar
district (M.S.). The heartwood was dried under
shade away from direct sunlight. The dried
roots were cleaned and coarsely powdered in
grinder and powder material was passed
through 120 mesh to remove fine powders and
coarse powder was used for extraction.
Authentication: The plant was authenticated
by Mr. P. G. Diwakar, Deputy Director,
Botanical Survey of India, Pune through
comparing morphological features. The
herbarium of the plant specimen was deposited
at Botanical Survey of India. Voucher
specimen number (BSI/WRC/Tec/2009/499).
Preliminary phytochemical evaluation of
extracts: The extraction was carried out in
Soxhlet extractor by using solvents like
chloroform, ethyl acetate, ethanol and water.
The condensed extracts of different solvent
used for preliminary phytochemical screening.
The preliminary phytochemical screenings
were carried out using standard procedures to
test the presence of bioactive compounds. [17]
1) Test for Carbohydrates
i) Molish test: Two mL of extracts solution
was treated with few drops of 15 percent
ethanolic - napthol solution in a test tube and
2 mL of concentrated sulphuric acid was added
carefully along the side of tubes. The formation
of reddish violet ring at the junction of two
layers indicates the presence of carbohydrates.
ii) Fehling’s test: Five mL of extract solution
was mixed with 5 mL Fehling’s solution (equal
mixture of Fehling’s solution A and B) and
boiled. Development of brick red precipitate
indicates the presence of reducing sugars.
2) Test for Proteins
i) Biuret test: The extract was treated with 1
mL of 10 percent sodium hydroxide solution
and heated. A drop of 0.7 percent copper
sulphate solution was added to the above
mixture. The formation of purple violet color
indicates the presence of proteins.
ii) Millon’s test: The extract was treated with 2
mL of Millon’s reagent. Formation of white
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precipitate indicates the presence of proteins
and amino acids.
3) Test for Amino acids
i) Ninhydrin test: The extract was treated with
Ninhydrin reagent at pH range of 4-8 and
boiled. Formation of purple color indicates the
presence of amino acids.
4) Test for Steroids
i) Salkowski test :
One mL of concentrated sulphuric acid was
added to 10 mg of extract dissolved in 1mL of
chloroform. A reddish brown color exhibited
by chloroform layer and green fluorescence by
the acid layer suggests the presence of steroids.
ii) Liebermann-burchard test:10 mg extract
was dissolved in 1 mL of chloroform and 1 mL
of acetic anhydride was added following the
addition of 2 mL of concentrated sulphuric acid
from the side of the test tube. Formation of
reddish violet color at the junction indicates the
presence of steroids.
iii) Liebermann’s test: To 2 mL of the residue
a few mL of acetic anhydride was added and
gentle heated. The content of the test tube were
cooled and 2 mL of concentrated sulphuric acid
was added from the side of the test tube.
Development of blue color gave the evidence
for presence of steroids.
5) Test for Glycosides
i) Anthraquinone glycosides
a) Borntrager’s test: To 3 mL extract add
dilute sulphuric acid, boil and filter. To the cold
filtrate, add equal volume benzene or
chloroform shake well. Separate organic
solvent. Add ammonia, the ammonical layer
turns pink or red.
ii) Cardiac glycoside
a) Keller-killani test: To 2 mL of extract,
glacial acetic acid, one drop 5 % Ferric
chloride and conc. Sulphuric acid was added.
Presence of cardiac glycosides is indicated by
formation of reddish brown color at junction of
the two liquid layers and upper layer appeared
bluish green.
6) Test for Saponins
i) Foam formation test: One mL solution of
the extract was diluted with distilled water to
20 mL and shaken in a graduated cylinder for
15 minutes. The development of stable foam
indicates the presence of Saponins
7) Test for Alkaloids:

i) Dragendroff’s test: 0.1 mL dilute
hydrochloric acid and 0.1 mL Dragendroff’s
reagent was added in 2 mL of extracts in test
tube. Formation of orange brown precipitate
indicates the presence of alkaloids.
ii) Mayer’s test: Two mL of extract was taken
in a test tube. 0.2 mL of dilute hydrochloric
acid and 0.1 mL of Mayer’s reagent were
added. Formation of yellowish buff precipitate
indicates the presence of alkaloids.
iii) Hager’s test: Two mL of extract was
allowed to react with 0.2 mL dilute
hydrochloric acid and 0.1 mL of Hager’s
reagent. Formation of yellowish precipitate
indicates the presence of alkaloids.
iv) Wagner’s test: Two mL of extract was
treated with 0.2 mL dilute hydrochloric acid
and 0.1 mL of Wagner’s reagent. Formation of
reddish brown precipitate indicates the
presence of alkaloids.
8) Test for Tannins and Phenolic compounds
i) Ferric chloride test: Five mL of extract
solution was allowed to react with 1 mL of 5
percent ferric chloride solution. Greenish black
coloration indicates the presence of tannins.
ii) Dilute nitric acid test: Two mL of extract
solution was allowed to react with few drops of
dilute HNO3 solution. Formation of reddish to
yellow color indicates the presence of tannins.
9) Test for Flavonoids
i) Shinoda test: To the extract 5 mL (95%)
ethanol and few drops of con. HCl and 0.5 g of
magnesium turnings was added gives pink
color
ii) Lead acetate test: Few drops of 10 percent
lead acetate are added to the extract.
Development of yellow colored precipitate
confirms the presence of flavonoids.
iii) Sodium Hydroxide test: To the extract
increasing amount of Sodium Hydroxide was
added gives yellow color, which disappeared
after addition of acid.
ANTIOXIDANT ACTIVITY:
TOTAL POLYPHENOLIC CONTENT:
The total polyphenol content (TPC) of the plant
extracts was determined using the Folin–
Ciocalteu phenol reagent. Generally, extracts
that contain a high amount of polyphenol also
exhibit high antioxidant activity. The Folin–
Ciocalteu phenol reagent is used to obtain a
crude estimate of the amount of phenolic
compounds present in an extract. Phenolic
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compounds undergo a complex redox reaction
with phosphotungstic and phosphomolybdic
acids present in the reagent. In addition,
phenolic compounds, depending on the number
of phenolic groups they have, respond
differently to the Folin–Ciocalteu rea-gent.
Procedure: An aliquot of 100 µl of an extract
was mixed with 2.5 mL of Folin–Ciocalteu
phenol reagent (10 x dilutions) and allowed to
react for 5 min. Then 2.5 mL of saturated Na2CO3 solution was added and allowed to stand
for 1 h before the absorbance of the reaction
mixture was read at 725 nm. The total
polyphenol contents (TPC) of the extract was
expressed as mg gallic acid equivalents per
gram of plant material on dry basis (db) [18].
DPPH METHOD: DPPH is widely used to
test the ability of compounds to act as free
radical scavengers or hydrogen donors and to
evaluate
antioxidant
activity
of
phytoconstituents. It has also been used to
quantify antioxidants in complex biological
systems. The assay is based on the treatment of
the scavenging ability of antioxidant test
substance towards stable radical. The free
radical scavenging activities of extracts were
examined in-vitro using DPPH induced free
radicals.
Procedure: A solution of 4.3 mg of DPPH in
3.3 mL methanol was prepared. It was
protected from light by covering the test tube
with aluminum foil. 150 µl DPPH solutions
were added to 3 mL methanol and absorbance
was taken immediately at 516 nm for control
reading. Different volumes of samples of
ethanol and aqueous extracts as well as
standard measuring 10, 50, 100, 150, and 200
µl were taken and the volume was made
uniformly to 150 µl using methanol. Each of
the samples was then further diluted with
methanol up to 3 mL and to each 150 µl DPPH
was added. Absorbance was taken after 15 min
at 516 nm using methanol as blank on UV
visible spectrometer. Lower absorbance of the
reaction mixture indicates higher free radical
scavenging activity. All the tests were
performed in triplicate and the results averaged.
The percentage inhibition was calculated by
comparing the absorbance values of standard
ascorbic acid and samples [19].

Abs. of standard = Abs. of sample/ Percentage
inhibition X 100
NITRIC OXIDE SCAVENGING
ACTIVITY:
Sodium nitroprusside solution spontaneously
generates nitric oxide which reacts with oxygen
to produce nitric ions that can be estimated
using Griess reagent. Scavengers of nitric
oxides compete with oxygen leading to reduced
production of nitric ions.
Procedure: Sodium nitropruside (10 mM) in
phosphate buffered saline was mixed with 3
mL different concentration (10-320µg/mL) of
the different extracts dissolved in suitable
solvent system and incubated at room
temperature for 150 min. The same reaction
without the sample but equivalent amount of
methanol served as control and after incubation
period 0.5 mL of Griess reagent was added.
The absorbance of chromophore formed during
the diazotization of nitrite with sulphanilamide
and subsequent coupling with NEDA was
measured at 546 nm and referred to the
absorbance of standard solution of K-nitrite
treated in same way with G.R. Ascorbic acid
was used as positive control and the results
were performed in triplicate and the results
were averaged. The percentage inhibition of
nitric oxide generated was measured by
comparing the absorbance values of control and
test. Tests were performed in triplicate and the
results averaged. The percentage inhibition was
calculated by comparing the absorbance values
of standard and samples [20].
Percentage inhibition = Abs. of standard –
Abs. of sample/ Abs. of standard X 100
REDUCTION POWER
DETERMINATION:
This method is based on the principle of
increase in the absorbance of the reaction
mixture. Increase in the absorbance indicates
increase in the antioxidant activity. In this
method antioxidant compound forms a colored
complex with potassium ferricyanide, trichloro
acetic acid and ferric chloride, which is
measured at 700nm. Increase in absorbance of
the reaction mixture indicates the reducing
power of the samples.

© Journal of Global Trends in Pharmaceutical Sciences

8194

Rupali Dhikale, J. Global Trends Pharm Sci, 2020; 11 (3): 8191 - 8201
Sr.
No
1.

2.

3.
4.

5.

6.

7.

8.
9.

Chemical test
Carbohydrate
Molisch Test
Fehilings Test
Benedicts Test
Barfoed’s Test
Protein
Biuret Test
Millions Test
Xanthoprotien Test
Amino Acid
a) Ninhydrin Test
Steroid
Salkowski Test
Liebermann Burchard.
Liebermann’s reaction.
Glycoside
Deoxysugares (Killer-Killani
Test)
Borntrager’s Test
Legal’s test
Alkaloids
Drogendroff’s Test
Mayers Test
Hagers Test
Wagners Test
Test for Flavonoids
Shinoda Test
Lead acetate
NaOH Test
Test for Saponins
Foam formation Test
Tannin (Phenolic Compounds)
5% Ferric Chloride Test
Lead Acetate Test
Dilute Iodine Test.
Dilute Nitric acid Test.
Potassium Permanganate Solution

ChloroForm extract

Ethyl acetate
extract

Ethanol
extract

Aqueous
Extract

+
-

+
-

+
+
+
-

+
+
+

-

-

-

-

+
+
-

+
+

+
+
_

+
+
-

-

-

+
+

+
+

+
+
+

+
+
-

+
+
+
+

+
+

-

-

+
+
-

+
+
+

-

-

+

+

-

+
-

+
+
+
+
+

+
+
+
+
+

Table 1 Preliminary Phytochemical screening of various extracts of heartwood of T.populnea

Sr. No.
1
2
3
4
5
6

Table 2 Absorbance of various concentration of Gallic acid.
Concentration
Absorbance
5µg/mL
0. 085
10µg/mL
0.189
20µg/mL
0.394
30µg/mL
0.587
40µg/mL
0.763
50 µg/mL
1.023
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Concentration response curve
for Gallic acid at 725 nm.

Absorbance

1.5

1.0

0.5

0.0
0

10

20

30

40

50

60

Concentration

Graph. No. 1 Concentration response curve for Gallic acid at different concentration at 725
nm.
Table 3 Absorbance of various concentration of the heartwood of T.populnea
Concentration
µg/mL
50
100
150
200

Absorbance of various extracts of the heartwood of T.populnea.
Chloroform
Ethyl acetate
Ethanol Extract
Aqueous
Extract
Extract
Extract
0.087
0.104
0.243
0.326
0.126
0.238
0.363
0.857
0.458
0.527
0.624
1.037
0.726
0.769
0.973
1.267

Table 4 Phenolic content of various extracts of the heartwood of T.populnea.
Concentration
µg/mL

Phenolic content of various extracts of the heartwood of T.populnea.
Chloroform
Ethyl acetate
Ethanol Extract
Aqueous
Extract
Extract
Extract
50
5.00
6.00
12.50
16.5l
100
6.75
12.00
18.5
43.00
150
23.50
26.50
31.50
51.00
200
36.50
38.50
48.50
67.03
Absorbance of DPPH solution: 0.950
Table 5 Absorbance of various extracts of T.populnea at different concentrations.
Concentration
Absorbance of various extracts of the heartwood of T.populnea
(µg/mL)
Ascorbic
Chloroform
Ethyl acetate
Ethanol
Aqueous
acid
extract
extract
extract
extract
25
0.123
0.723
0.604
0.430
0.269
50
0.084
0.627
0.410
0.372
0.264
75
0.062
0.481
0.399
0.281
0.212
100
0.012
0.419
0.329
0.290
0.166
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Table 6 Percentage inhibition of various extracts of the heartwood of T.populnea at different
concentrations.
Concentration
Percentage inhibition of various extracts of heartwood of T.populnea at
(µg/mL)/
different concentrations.
Ascorbic
Chloroform
Ethyl acetate
Ethanol
Aqueous
acid
fraction
fraction
fraction
Extract
25
86.390
23.890
34.0
49.360
55.890
50
90.040
36.420
56.84
58.000
65.360
75
93.670
54.730
60.84
70.420
76.970
100
98.490
71.680
72.21
77.680
82.520

% Inhibition

150

Chloroform
Ethyl acetate
Ethanol
Aqueous
Ascorbic acid

100

50

0
0

25

50

75

100

125

Concentration (µg/ml)

*P<0.05 compared to Standard group (One way ANOVA followed by Dunnett’s test
Graph.No.2 Percentage inhibition of various extracts of the heartwood of T.populnea at
different concentrations.
Table 7 IC50 values for various extracts of heartwood of T.populnea.
Treatment
Chloroform extract
Ethyl acetate extract
Ethanol extract
Aqueous extract
Ascorbic acid (standard )

IC50 value (µg/mL)
68.750
56.250
27.500
12.500
8.7500

DPPH Assay

IC50 Value

75

Chloro
Ethyl acet
Ethanol
Aqueous
Ascorbic acid

50

25

*
0

Treatment

Graph. No. 3 IC50 value of various extracts of the heartwood of T.populnea.
*P<0.05 compared to Standard group (One way ANOVA followed by Dunnett’s test
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Absorbance of Griess Reagent:-2.106
Table 8 Absorbances of various extracts of the heartwood of T.populnea at different
concentrations
Concentration
(µg/mL)
25
50
75
100

Absorbance of various fractions of the heartwood of T.populnea
Ascorbic
Chloroform
Ethyl acetate
Ethanol
Aqueous
acid
extract
extract
extract
extract
0.123
1.529
1.416
1.107
0.967
0.084
0.062
0.012

1.416
1.207
1.023

1.197
1.136
0.994

0.817
0.693
0.474

0.709
0.498
0.258

Table 9 Percentage inhibition of various extracts of the heartwood of T.populnea at different
concentrations
Concentration
Percentage inhibition of various extracts of heartwood of T.populnea at
(µg/mL)
different concentrations.
Ascorbic
Chloroform
Ethyl acetate
Ethanol
Aqueous
acid
fraction
fraction
fraction
Extract
25
86.390
27.390
30.830
47.420
54.080
50
90.040
32.760
43.160
61.200
66.300
75
93.670
42.680
46.050
67.040
76.350
100
98.490
51.420
52.800
77.490
87.740
Nitric oxide scavanging
activity.

% Inhibition

150

Chloroform
Ethyl acetate
Ethanol
Aqueous
Ascorbic acid

100

50

0
0

25

50

75

100

125

Concentration

*P<0.05 compared to Standard group (One way ANOVA followed by Dunnett’s test
Graph.No. 4 Percentage inhibition of various extracts of the heartwood of T.populnea at
different concentrations.
Table 10 IC50 values for various extracts of heartwood of T.populnea
Treatment
Chloroform extract
Ethyl acetate extract
Ethanol extract
Aqueous extract
Ascorbic acid (standard )

IC50 value (µg/mL)
91.250
87.500
32.500
16.250
10.500
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Nitric oxide scavanging activity

IC 50 value

100

Chloro
Ethyl acet
Ethanol
Aqueous
Ascorbic acid

75

50

25

*

0
Chloro Ethyl acetEthanol Aqueous Ascorbic acid

Treatment

P<0.0001 compared to Standard group (One way ANOVA followed by Dunnett’s test
Graph No. 5 IC50 value of various extracts of the heartwood of T.populnea
Table 11 Absorbance of various extracts of the heartwood of T.populnea at different
concentrations. Absorbance of blank: - 0.642
Concentration
(µg/mL)

Absorbance of various fractions of the heartwood of T.populnea at
different concentrations.
Ascorbic
Chloroform
Ethyl acetate
Ethanol
Aqueous
acid
extract
extract
extract
extract

25
50
75
100

0.012
0.062
0.084
0.123

0.313
0.372
0.397
0.432

0.235
0.345
0.428
0.514

0.134
0.209
0.313
0.368

0.106
0.192
0.204
0.356

Reducing power determination

Absorbances

0.75

Chlo
EA
Eth
Aqu
Std

0.50

0.25

0.00
0

25

50

75

100

125

concentration

Graph.No.6 Absorbance of various extracts of the heartwood of T.populnea at different
concentrations.
P<0.0001 compared to Standard group (One way ANOVA followed by Dunnett’s test.
Procedure: Different amount of extracts in
ethanol and in aqueous solutions were mixed
with 2.5 mL of (PH 6.6) 0.2M phosphate buffer
and 2.5 mL of 1%pottassium ferricyanide. The
mixture was incubated at 500C for 20 minutes.

2.5 mL of 10% trichloroacetic acid was added
to the mixture, which was then centrifuged for
10 min at 1000 rpm.2.5 mL of upper layer of
solution was mixed with 2.5 mi of distilled
water and 0.5 mL of 0.1% ferric chloride. The
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absorbance was measured at 700nm.The blank
was also carried out in similar manner, using
distilled water in the place of extract. Increase
in the absorbance of the reaction mixture
indicated the increase in the reducing power.
The activity was compared with ascorbic acid,
which was used as a standard antioxidant [20].
Percentage inhibition = Abs. of standard –
Abs. of sample/ Abs. of standard X 100
RESULTS AND DISCUSSION: Preliminary
phytochemical investigation shows that an
aqueous and ethanol extract of heart wood
showed presence of most of the medicinally
active phytoconstituents viz. Carbohydrates,
tannins, alkaloids flavonoids, triterpenes,
steroids, saponins and glycosides (Table 1).
ANTIOXIDANT ACTIVITY:
1. Total Phenolic Content: The content of
total phenolic compound was determined by
folin cocalteau’s phenol Reagent and
determining the absorbance at 760nm.The
highest phenol content is found in aqueous
extract (67.03) in terms of Gallic acid
equivalent (GAE).
2. DPPH Antioxidant Assay:
In DPPH test the ability of a compound to act
as donor for hydrogen atom or electron was
measured
spectrophotometrically.
The
scavenging activities of DPPH exerted by
Different extracts are shown in figure 1.
Aqueous extract showed better activity (IC50
12.50 µg/mL) as compared to other extract.
The standard drug ascorbic acid showed IC50
8.75 µg/mL.
3. Nitric oxide scavenging activity: In nitric
oxide scavenging activity, the sodium
nitroprusside solution spontaneously generates
nitric oxide which reacts with oxygen to
produce nitric ions that can be estimated using
Griess reagent. Scavengers of nitric oxide
compete with oxygen leading to reduce
production of nitric ions. The scavenging
activities exerted by different extract are shown
in following tables. Aqueous extract showed
better activity (IC50 16.25µg/mL) as compared
to other extract. The standard drug ascorbic
acid showed IC50 10.25 µg/mL.
4. Reducing power determination: This
method is based on the principle of increase in

the absorbance of the reaction mixture which
indicates increase in the antioxidant activity. In
this method antioxidant compound forms a
colored complex with potassium ferricyanide,
trichloro acetic acid and ferric chloride, which
is measured at 700nm. It was found that
absorbance of all extracts increased with
increase in their concentration. There were
significant differences (p<0.05) between
extracts in reducing power. Aqueous extract
showed better reducing power and was
comparable with standard Ascorbic acid.
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