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Abstract

The intension of the present study was to evaluate the in vitro antioxidant activity of extracts of Saraca asoca bark. The
ethanol and aqueous extracts of Saraca asoca bark were screened for in vitro antioxidant potential using models viz, 1,1-
diphenly-2-picryl hydrazine (DPPH), 2,2’-azinobis-3-ethylbenzothiazoline-6-sulphonic acid (ABTS) radical cation scavenging
activity, ferric reducing antioxidant power (FRAP) assay and nitric oxide free radical scavenging activity (NOS) reducing
power ability using standard procedures. The extracts of Saraca asoca bark exhibited strong antioxidant activity with DPPH,
ABTS, FRAP and NOS assays. The radical scavenging effect was found to increase with increasing concentrations. The 1C50
values of ethanolic and aqueous extracts of in all models viz, DPPH, ABTS, FRAP and NOS were found to be 80.09 pg/ml,
38.76 pg/ml, 63.73pg/ml, 9.94 pg/ml and 73.6 pg/ml, 77.15 pg/ml, 51.12pg/ml, 24.86 pg/ml, respectively. The results show
that there was an increase in the reducing power of the plant extract as the concentration of the extract increases. Thus, it can
be accomplished that the extracts of Saraca asoca bark is a potential source of natural antioxidants.
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Introduction

Ayurveda is a traditional medicinal system, where herbal
therapies were utilized systematically. Herbal medicine can
be used as a complementary and alternative medicine to
treat various diseases, because they are easily available and
economical with reliable remedy M. Saraca asoca (family
Caesalpiniaceae) is one of the most ancient sacred,
legendary evergreen tree of India tropical areas with
medicinal  properties,  exhibiting a number of
pharmacological effects.

Antioxidants are very important for human health, which is
essential supplementation to provide cellular protection
against the deleterious effect of excessive reactive oxygen
species (ROS) concentration . Free radicals such as
hydroxyl, peroxyl and superoxide radicals produced during
normal metabolic function causes damage to the bio-
molecules are very transient and highly reactive. This can
lead to adverse effects on human health and causes severe
diseases [* 4, Several studies show that elevated level of free
radicals may be associated with carcinogenesis. It is
estimated that more than 1300 Indians die due to cancer.
Mortality rate due to cancer it was increased up to 6% [,
ROS is a double edge sword while ROS generation is
essential for cell survival, proliferation and progression of
cancer cells. In contrast increased ROS utilise as a major
mechanism in chemotherapeutic mediated cells death and
hence essential mediators of apoptotic mediated cell death [
8]

Damage caused by free radicals can results in formation of
single and double strand breaks of DNA, and oxidation of
purine and pyrimidine bases, leading to genome instability
and subsequent carcinogenesis [ 1, Therefore, protection
of cell from oxidative damage by anti-oxidant supplements
is very helpful in prevention and treatment of cancer [ 14,

Since ancient times, medicinal plants were used as key
therapeutic agents all over the globe, especially among the
rural communities of developing countries due to the
unavailability of an accessible and affordable primary health
care system [5 6 World Health Organization (WHO)
reported that about 80% people across the globe uses
medicinal plants. A wide range of biological and
pharmacological properties of medicinal plants manifest
them a therapeutic potential, for the treatment of various
diseases [17: 19,

Saraca asoca (family Caesalpiniaceae) is one of the most
ancient plants widely distributed throughout the Indian
subcontinent 2% 211, \arious medicinal uses of Saraca asoca
had been reported in Charaka Samhita (100 A.D.) %2, The
pharmacological effects like  anti-hyperglycemic,
antipyretic, antibacterial, antihelmintic activities etc. of
different parts of plant are well described in literature [23 261,
A traditional drug Asoka Aristha used for the treatment of
menorrhagia is originated from Saraca asoca 1. The
therapeutic action of Saraca asoca stem bark extracts is
mainly due to their secondary metabolites like flavonoids,
terpenoid, lignin, phenolic compounds, tannins etc [28 34,
Chemicals present in natural products like plants might be
an age-old science, but with promising pharma formulation
in the current century. Present study was designed to
evaluate the antioxidant activity of aqueous and ethanolic
extract of Saraca asoca bark.

Materials and Methods

Collection of Sample

Plant extract preparation the dried stem of Saraca asoca
were collected and authenticated by Rapinat Herbarium, St.
Josephs College, Tiruchirappalli. It was crushed, powdered,
and extracted with 95% alcohol, using Soxhlet apparatus.
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After the completion of extraction, the extract was filtered
and the solvent was removed by distillation under reduced
pressure [,

DPPH (Diphenyl-2-picrylhydrazyl) Radical Scavenging
Activity

The free radical scavenging activity of the extracts was
measured in terms of hydrogen donating or radical
scavenging ability using the stable DPPH radical method.
The DPPH solution (0.1mM) in ethanol was made, and
1.0ml of this solution was added to 3.0 ml of extracts
solution (or standard) in water at different concentrations.
After 30 minutes, the absorbance was measured at 517 nm.
Lower absorbance of the reaction mixture indicates higher
free radical scavenging activity. The capability to scavenge
the DPPH radical was calculated using the following
equation (361,

% of DPPH of radical scavenging activity = (Control OD-
Sample OD / Control OD) x 100

Where, control was the absorbance of the control reaction
and test was the absorbance in the presence of extracts. The
mean values were obtained from triplicate experiments.

ABTS Radical scavenging activity

ABTS radical scavenging assay was carried out using the
method described by Pai et al. 2015 where stock solutions
included 7 mM ABTS solution and 2.4 mM potassium
persulfate/ ammonium persulfate solution 71, The working
solution was prepared by mixing the two stock solutions in
equal quantities and allowing them to react for 12h at 30°C
in the dark.

The solution was then diluted by mixing 1 mL ABTS
solution with 60 ml methanol to obtain an OD of
0.706+0.001 at 734 nm using the spectrophotometer. Plant
extracts (1 mL) were allowed to react with 1 mL of the
ABTS solution and the OD was taken at 734 nm after 7 min
using the spectrophotometer. All the readings were taken in
triplicates.

The ABTS scavenging capacity of the extract was
calculated as:

ABTS radical scavenging activity (%) = ABTS control —
ABTS sample x 100 ABTS Control ABTS control is the
absorbance of ABTS radical + methanol; ABTS sample is

the absorbance of ABTS radical + sample extract/standard
[38]

FRAP Radical scavenging activity
Ferric reducing antioxidant power (FRAP) assay was carried
out according to the method of Jain et al. 2014 [,
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FRAP reagent was prepared using acetate buffer (1.6g
sodium acetate and 8 ml acetic acid make up to 100mL) (pH
3.6), 10 mM 2,4,6-Tripyridyl-s-Triazine (TPTZ) solution in
40 mM HCI and 20 mM ferric chloride solution in
proportion of 10:1:1 (v/v) respectively.

The FRAP reagent was prepared fresh and was warmed to
37°C in oven prior to use. In total of 100 uL extracted
samples were added to 3 mL of the FRAP reagent and
mixed well. The absorbance was measured at 593 nm using
spectrophotometer at 0 min and after 4 min. Standard curve
of ascorbic acid was prepared. FRAP reagent was used as a
blank for both standard and samples.

FRAP value of sample was obtained using the formula:

%Inhibition = Change in absorbance of sample from 0 to 4
mins x 1000uM Change in absorbance of standard from 0 to
4 mins

Nitric oxide Radical scavenging activity
To measure the nitric oxide free radical scavenging activity,

50 uL of plant extract of different concentrations, dissolved
in DMSO, was taken and then methanol was added to make
the volume 150 uL. About 2.0 mL of sodium nitroprusside
(10 mM) in phosphate buffer saline was added in each tube
and they Oxidative Medicine and Cellular Longevity 3 were
incubated at room temperature for 150 min. After the
incubation, 5 mL of Griess reagent was added to each tube
and the absorbance of chromophore formed was measured
at 546 nm on spectrophotometer. Same procedure was
repeated with ascorbic acid (positive control) and methanol
(blank which served as control) [40: 411,

The 1C50 values of plant extract and ascorbic acid were
calculated as

% Scavenging Reduction = [Absorbance of control
—Absorbance of test sample Absorbance of control] x 100.

Result and Discussion

DPPH Radical Scavenging Assay

The antioxidant activity of Saraca asoca bark ethanol and
aqueous extract was evaluated using the DPPH free radical
scavenging method. Ascorbic acid was used as standard
compound.

Both extracts showed strong antioxidant activity in the
DPPH inhibition assay as evidenced by the ICsy values
80.09 pg/ml and 73.6 pg/ml of ethanol and aqueous
extracts, respectively (Table.1). Higher phenol and
flavonoid content in the plant tissue can also lead to increase
in antioxidant activity 42,

Table 1: Percentage of inhibition of DPPH radical scavenging activity of Saraca asoca bark extracts

S. Nol Concentration Ascorbic acid Ethanol bark extract Agueous bark extract
) Absorbance| Percentage inhibition | Absorbance| Percentage inhibition | Absorbance| Percentage inhibition
1 10 0.62 10 0.43 36 0.52 25
2 20 0.584 15 0.386 44 0.472 32
3 40 0.526 24 0.318 54 0.42 39
4 60 0.477 30 0.286 58 0.388 44
5 80 0.402 42 0.232 66 0.342 50
6 100 0.378 46 0.202 71 0.292 58
Icso values 48.21 pg/ml 38.76 pg/ml 77.15 pg/ml
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ABTS scavenging activity

ABTS method also depicted antioxidant power of Saraca
asoca bark extracts. About 38.76 pg/ml of scavenging
power was noted in ethanol extract and 77.15 pg/ml of
scavenging power was noted in aqueous extract at 100
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pg/ml concentration. The extracts efficiently scavenged
ABTS radicals generated by the reaction between 2,
2’-azinobis (3-ethylbenzothiazolin-6-sulphonic acid)
(ABTS) and ammonium Persulfate. Were shown in table 2.

Table 2: Percentage of inhibition of ABTS radical scavenging activity of Saraca asoca bark extracts bark extract

s.Nol Concentration Ascorbic acid - Ethanol bark extr_act_ _ Aqueous bark extr_act_ _
' Absorbance | Percentage inhibition |Absorbance| Percentage inhibition | Absorbance| Percentage inhibition
1 10 0.278 28 0.312 19 0.332 14
2 20 0.242 37 0.289 25 0.32 17
3 40 0.206 47 0.274 29 0.28 26
4 60 0.184 52 0.245 38 0.266 31
5 80 0.17 56 0.197 50 0.246 37
6 100 0.152 60 0.171 56 0.226 41
Icso values 61.70 pg/ml 80.09 pg/ml 73.6 pg/ml

Ferric reducing antioxidant activity
The ability of the extract to reduce ferric ions was
determined using the FRAP assay. The ethanolic bark

extract of S. asoca exhibited an IC50 of 63.73pug/ml, lower
ferric reducing capacity compared to that of aqueous bark
extract with IC50 at 51.12pg/ml.

Table 3: Percentage of inhibition of FRAP radical scavenging activity of Saraca asoca bark extracts

S No Concentration Stand_aro! _ Ethanol baljk e_xt_rgct Aqgueous bark gx?r.act
T Percentage inhibition Percentage inhibition Percentage inhibition

1 10 0.288 0.326 0.296

2 20 0.348 0.422 0.338

3 40 0.422 0.54 0.376

4 60 0.536 0.62 0.432

5 80 0.638 0.78 0.488

6 100 0.73 0.846 0.532

Icso values 12.44 pg/ml 9.94 pg/mi 24.86 ug/ml

Nitric Oxide Scavenging Activity

Nitric oxide scavenging activity was performed with Saraca
asoca ethanol and aqueous extract using ascorbic acid as
standard compound. In this study it was observed that the

extracts have the ability to scavenge nitric oxide radical in
dose dependent manner. The value was found to be ICso
9.94 pg/ml for ethanol and 24.86 pg/ml aqueous extracts
(Table.4).

Table 4: Percentage of inhibition of NOS radical scavenging activity of Saraca asoca bark extracts

S.No Concentration Ascorbic acid Ethanol bark extract Agueous bark extract
S Absorbance Absorbance Absorbance
1 10 2.322 2.010 1.196
2 20 2.180 1.836 1.680
3 40 1.944 1.632 1.466
4 60 1.686 1.348 1.284
5 80 1.442 1.086 0.966
6 100 1.166 0.942 0.820
Icso values 87.85 pg/ml 63.73 pg/ml 51.12 pg/ml
Conclusion Gayen, et al. Saraca indica bark extract shows in-vitro

In summary, the bark of Saraca asoca bark extracts may be
considered as a good source of phenols and natural
antioxidants to treat many diseases. Ashoka is ancient and
reliable  source of medicine  with  well-known
pharmacological activities. The present study was to
determine the biopotential active compounds and
nutraceutical values present in the bark part of Saraca
asoca. As the global scenario is now changing towards the
use of nontoxic plant product having traditional medicine
use, development of modern drug from Saraca asoca should
be emphasized for the control of various diseases.
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