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ABSTRACT

The current investigation is focused to determine antioxidant activities of the leaf extract of
Plumbago zeylanica. The leaf extracts were prepared by using multiform solvents with increasing
polarity, including as hexane, chloroform, ethyl acetate and methanol. The antioxidant activities
enlisting DPPH assay, hydrogen peroxide assay, reducing power assay and nitric oxide assay
method were performed for all extracts. Barring no one, the extracts had shown average to potent
antioxidant activity. Uniquely, the ethyl acetate extract and the chloroform extract explicated the

utmost antioxidant activity.

Keywords: P, Zeylanica, Antioxidant activity, DPPH assay, Hydrogen peroxide assay,
Reducing power assay and nitric oxide assay.

INTRODUCTION

In this study antioxidant properties of
the leaf extract has been studied. Antioxidants
counteract oxidative stress created by free radicals.
A Free radical is any molecule that contains an
unpaired electron in an atomic orbital and they are
unstable and highly reactive by donating or accepting
an electron from other molecules, thereby behave
as oxidants or reductants (Cheeseman et al., 1998)
They cause damage to biological relevant molecules
such as DNA, proteins, carbohydrates, and lipids
[Young et al., 2001] Cardiovascular disorder, cancer,
osteoporosis and degenerative disease caused

by the production of reactive oxygen species and
oxidative stress (Halliwell et al., 1994). Unsaturated
fatty acid induced by free radicals in the membranes,
leads to membrane lipid peroxidation, decrease the
membrane fluidity, reduction of enzyme receptor
activity and damage to membrane protein, which
finally triggers the cell inactivation or death (Li. X. M
et al., 2007).

Oxidative processes maintained by
antioxidants protect the cell from oxidative stress or
it creates reactive metabolites Antioxidants act as
a blocker or react against free radical to inhibit the
toxic effect, scavenge and destroy the physiological
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system of free radical. Natural antioxidant explored
from medicinal plants would be a replacement of
synthetic antioxidants, which were restricted due
to side effect such as carcinogenicity. The present
study focused on Plumbago zeylanica leave extract
using four different solvents based on polarity and
its antioxidant activity.

MATERIALS AND METHODS

Solvent Extraction of plant

The leaf of P. zeylanica collected from
homoeopathic store, wash the leaf and Shade
dried for 15 days. Once grind the dried leaf, 100 g
of leaf powder combined with 200 ml solvents as
per polarity(Hexane, Chloroform, Ethyl acetate and
Methanol) and blend the mixture to placed on orbital
shaker at room temperature for 72 hours. Afterward
collect the filtrate by what mann no-1 filter paper,
then extract were concentrated to evaporate the
solvent by rotary evaporator at low temperature
under medium pressure condition. The dried crude
extract was stored in airtight container for further
experiment and analysis.

In vitro antioxidant activity assay
Antioxidant activity by DPPH assay

Free radical scavenging activity of various
plant extracts is measured by the DPPH assay
method. DPPH (1,1-Diphenyl-2-picrylhydrazyl) is
a stable free radical, which is purple in color and
its observance is measured at 517nm. Antioxidant
present in the plant extract reacts with DPPH and
it was reduced to produce unstable DPPH-H,
which is hydrogen donor and its decolorized to
form yellow color. Increase decolorization indicates
higher reducing the ability of plant extract (Harborne
et al., 1998). The varying concentration of plant
extracts (20ul, 40ul, 60pl, 80pl and 100pl) was
added with DPPH (0.1mm) in methanol solution
and kept at room temperature for 30 minute. The
absorbance was carried out at 517nm by UV
—spectrometer (Ahmedetal., 2013). The percent of
DPPH scavenging activity was calculated according
to the following equation (Acholaetal., 1998).

% of inhibition= Absorbance (control) — Absorbance
(sample) / Absorbance (control) x 100

Reducing power assay
The components which has reduction
potential in plant extract react with potassium
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ferric cyanide [Fe®*] to reduce to form potassium
ferrocyanide [Fe*], which then combined with
ferric chloride to produce ferric ferrous complex,
whose Absorbance was measured at 700nm by
UV spectrometer. Increased level of observance
indicates increased, reducing components present
in plant extracts (Jayanthy et al.,). Potassium ferric
cyanide was added to plant extracts. It was incubated
at 500C water bath for 20 min. Then 10% trichloro
acetic acid was added and centrifuged at 3000rpm
for 10 minute. Supernatant was collected and equal
volume of distilled water was added. Finally, ferric
chloride was added and absorbance was measured
at 700nm in the UV - spectrometer.

% of inhibition= Absorbance (control) — Absorbance
(sample) / Absorbance (control) x100

Nitric oxide scavenging activity

Nitric oxide is an important chemical
intermediate, generated by endothelial cell. Nitric
oxide is an unstable molecule, under aerobic
condition, it combines with oxygen to produce
stable compound nitrate and nitrite (Rozina parole.,
et al.,), which act as free radical that can affect the
physiological process of cell. The antioxidant present
in plant extract inhibits the nitrite ion formation. The
Quantity of nitrite ion was determined by using
Griess reagent. Sodium nitroprusside (10mM) in
phosphate buffer saline was combined with various
concentrations of P, Zeylanica extract and incubated
at 30°C for 2 hours 30 minute. Finally, Griess reagent
was added and Chromophore produced was
identified by UV-spectrometer at 590nm.

% of inhibition= Absorbance (control) — Absorbance
(sample) / Absorbance (control) x 100

Hydrogen peroxide scavenging assay

The Hydrogen peroxide molecule is not toxic
in nature. When it's undergone several enzymatic
activities, it can convert to toxic substance such as
hydroxyl radicals. In this assay, antioxidant components
present in plant extract inhibits free radical formation
and Absorbance was carried out by UV spectrometer at
230nm. The hydrogen peroxide (20mM) in phosphate
saline buffer was added to plant extracts in 1:1 ratio
and incubated at room temperature for 30 minute.
It was vortexes and the absorbance was read by
UV-spectrometer at 230nm.

% of inhibition= Absorbance (control) — Absorbance
(sample) / Absorbance (control) x 100



JENIFER, MALATHY ., Orient. J. Chem., Vol. 35(2), 718-722 (2019)

Results and discussion
Antioxidant assay method

The antioxidant activity of various solvent
extracts of P. Zeylanica was calculated to determine
the free radical property by DPPH radical assay,
Reducing power assay, Nitric oxide assay and
Hydrogen peroxide assay. Here, the percentage of
inhibition declared the antioxidant concentration of
plant extracts. Hence, IC,, values were determined
for all Assay models.
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Antioxidant activity by DPPH assay

The free radical scavenging property of
various solvent extracts was analyzed by DPPH
scavenging assay. The change in color of DPPH
from purple to yellow indicate positive reaction.
Though all four solvent showed the presence of
antioxidant compound, the ethyl acetate extract
was considered superior because it's IC_, values
were 20.62, 32.38, 39.86, 21.3, and 29.92 pg/ml
for Hexane, chloroform, ethyl acetate, methanol and
ascorbic acid, respectively (Table-1 and Graph-1).

Table 1: DPPH ASSAY

S.No Concentration (ug)

% Inhibition of DPPH Assary

Control StandardAscorbic Acid Hexane Chloform Ethyl acetate Methanol

1 20 pl 0.936 12.61 5.99 20.20 20.95 20.3

2 40 pl 0.936 24.9 16.03 23.51 23.62 21.80

3 60 pl 0.936 29.92 20.62 32.38 39.86 21.03

4 80 pl 0.936 49.26 36.76 38.04 42.53 36.97

5 10 pl 0.936 51.93 39.11 50.86 50.86 49.79
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Graph-1. DPPH ASSAY

Reducing power assay

When antioxidant donates the electron to
free radicals, it gets neutralized. The direct electron
donor was measured by reducing power assay,
in the reduction of Fe®* (CN-) 6-Fe?* (CN-) 6 (Yen
et al., 1995). The neutralized radical color was
Prussian blue and it was measured at 700nm. Ethyl
acetate extract showed high antioxidant potential.
The IC,_, values were 34.8, 66.2, 81.3, 46.5 and
53 pg/ml for Hexane, chloroform, ethyl acetate,
methanol extracts and ascorbic acid respectively
(Table-2 and Graph-2).

Graph-2. Reducing power assay

Nitric oxide scavenging activity

Nitric oxide scavenger activity is a dominant
multitype inhibitor of the physiological process of
cell, such as neuronal signaling, smooth muscle
relaxation, effect of platelet aggregation and induce
the toxicity of the cell. Nitric oxide is a widespread
free radical, which commence effector molecule
in diverse biological system carrying vasodilation,
neuronal messenger, antimicrobial and antitumor
activities (Hagerman, et al., 1998).

Nitric oxide scavenging activity result was

Table 2 : Reducing power assay

S.no  Concentration (ng) % Inhibition of Reducing power assay
Control Standard ascorbic acid Hexane Chloform Ethyl acetate Methanol
1 25 pl 0.86 41.8 23.2 65.6 76.7 40.6
2 50 pl 0.86 53.4 34.8 66.2 81.3 46.5
3 75 pl 0.86 55.8 50 65.2 84.8 53.4
4 100 pl 0.86 67.0 53.4 68 87.2 58.7
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given in Table-3 & Graph-3 and the IC,; values
were 22.1, 39.5, 53.2, 36.8, 57.5 pg/ml for hexane,
chloroform, ethyl acetate, methanol and ascorbic

acid respectively. Among the four solvent extracts
tested ethyl acetate extract showed high nitric oxide
scavenging activity.

Table 3: Nitric oxide assay

S.no Concentration (ug)

% Inhibition of Nitric Oxide Assay

Control Standard ascorbic acid  Hexane Chloform Ethyl acetate Methanol
1 20 ul 0.86 51.7 19.3 36.8 50.2 24.2
2 40 ul 0.86 56.3 20.0 37.3 51.8 26.3
3 60 pl 0.86 57.5 22.1 39.5 53.2 36.8
4 80 ul 0.86 59.7 25.8 44.5 55.2 37.8
5 100 ul 0.86 60.5 28.3 47.3 60.3 40.1
NITRIC OXIDE SCAVANGING ACTIVITY but it's weak in nature and can deactivate several
n enzymes by oxidation of thiol (-SH) groups. Hydrogen
:g I'] [] HONEE peroxide may cross over the cell membrane and in
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kLl smpnacaie with Fe?s, and probably Cu?* to produce hydroxyl
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Graph-3. Nitric oxide assay

Hydrogen peroxide scavenging assay
Hydrogen peroxide is an oxidizing agent,

radical, which may initiate several toxic effects inside
the cell (Kumaran et al., 2007).

IC,, values were 23.2, 41.8, 53.4, 39.5 &
55.8 pg/ml for hexane, chloroform, ethyl acetate,
methanol extract and ascorbic acid respectively.
Ethyl acetate extract showed high Hydrogen
peroxide scavenging activity (Graph-4 & Table-4).

Table 4: Hydrogen peroxide assay

S.no  Concentration(ug) % Inhibition of Hydrogen Peroxide Assay
Control Standard ascorbic acid Hexane Chloform Ethyl acetate Methanol

1 20 pl 0.86 51.1 18.6 22.0 50.0 37.2

2 40 pl 0.86 55.8 222 27.9 52.3 39.5

3 60 pl 0.86 55.8 23.2 41.8 53.4 39.5

4 80 pl 0.86 56.9 26.7 48.8 54.6 40.6

5 100 ul 0.86 59.3 29.0 50.0 59.3 41.8

Hydrogen peroxide Assay method CONCLUSION
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£ Kl SLAGER  Study qoncludes that the ethyl acetate extract can
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Graph-4. Hydrogen peroxide assay
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