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Background: The present study was carried out to investigate the phytochemicals,
Total polyphenolic content and In-vitro antioxidant activity of ethanolic and aqueous
extracts of Cordia obliqua fruits. Objective: To determine the primary and
secondary metabolites present in different extracts, to aces the quantity of phenolic
compounds by total phenolic content and to evaluate the % inhibition of free radicals
by in vitro antioxidant activity of Cordia obliqua fruits Methods: The plant material
was extracted with solvents with increasing order of polarity and phytochemicals
were identified by different chemical tests. Preliminary phytochemical studies of
fruit extracts of Cordia obliqua revealed the presence of phytoconstituents like
glycosides, alkaloids, tannins, phenols, saponins, in the extracts. The different
concentration of extracts and standard ascorbic was used to identify the scavenging
effect by in-vitro antioxidant models. Results: Phytochemical analysis of extracts
revealed the presence of glycosides, alkaloids, tannins, phenols, saponins. The
phenolic content in different extracts was found to be 150.16, 174, and 231.39,
respectively. The results of in-vitro antioxidant tests suggested that the ethanolic and
water extract of Cordia obliqua possesses strong free radical scavenging activity
when compared with that of a well known standard anti-oxidant ascorbic acid
Conclusion: literature revealed that free radicals are the reason for oxidative stress;
which leads to cellular damage and exhibit impact on its function. Many diseases are
associated with oxidative stress. The free radicals are neutralized by phytochemical
compounds like tannins, phenols. Cordia obliqua fruit extract possesses significant
antioxidant activity due to the presence of phytoconstituents.

INTRODUCTION: Natural products, which
include plant life, animals, and mineral, had been
the idea of treatment of human illnesses1. The
history of drugs dates back practically to the
existence of human civilization.
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The present-day, modern medicinal drug or
allopathy has gradually advanced over the years via
scientific and observational efforts of scientists.
However, the idea of its development remains
rooted in traditional medicine and therapies 2.
Though, historical information has been the basis
of modern medicine and will remain as one crucial
supply of destiny remedy and therapeutics 3. The
ancient system of medical treatment is predicated
on the rich experience of innumerable vaidyas over
thousands of years of the citizenry to its credit, to
which no modern system of treatment within the
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world can ordinarily claim. This is often one
possible reason why this technique survived critics
through the ages and remains catering to the health
needs of millions everywhere on the planet. The
system is essentially accessible to the common
individual due to nature’s bounty to mankind in a
wealth of medicinal value 2.
Use of plants and plant-based products are in use
for medicinal, therapeutic, or other purposes right
from the drawn from history 4. Many traditional
systems include plants as their prime source of
drugs, and plant drugs served the planet for
thousands of years and still provide mankind with
new remedies. The plant-based indigenous
knowledge was passed down from generation to
generation in various parts of the planet throughout
its history and has significantly contributed to the
event of various traditional systems of medicine 1.
Plant Profile: Cordia obliqua Willd. may be a
well-known plant of the Boraginaceae family and
belong to Cordia genus. It is distributed throughout
mid-Himalayas up to an elevation of 1,470 meters.
It is a deciduous tree with a medium size with a
height of 10.5 meters. It is commonly referred to as
Clammy Cherry, manjack, Clammy Cherry, glue
berries, sebesten, or snotty gobbles.
Historically, the plant is used as anthelmintic,
expectorant, purgative, diuretic and in the treatment
of persistent fever, dry cough, joints pain, spleen
diseases, and burning of the throat. The leaves are
beneficial in the remedy of headaches and ulcers.
Its fruits are sweet and utilized in raw form as
vegetables and pickles. Scientifically, this plant is
used in hypotensive; respiratory stimulant, diuretic,
anti-inflammatory; hepatoprotective and antimicrobial 5. The fruits decrease thirst and are used in
scalding the urine, remove pain from the joints, and
burning the throat. They are also are effective in
diseases of the spleen 6. Traditionally the fruits are
used in the treatment of the hepatic disorder. Since
the fruits weren't investigated, the research work
was administered to explore the phytochemical and
pharmacological importance by evaluation of
antioxidant activity of Cordia obliqua fruits.
MATERIALS AND METHODS:
Plant Material: The fruits of Cordia obliqua were
collected within the month of September from
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Chidambaram, Tamil Nadu, and identified by Dr.
P. Shivakumar Singh, Head, and Asst. Professor
Department of Botany, Palamuru University and
Mahabubnagar. A voucher sample (HPU:
102/2019) was kept within the Herbarium of the
Botany Department.
Preparation of the Extract: The fruits of Cordia
were collected, shade dried, segregated, pulverized
by a mechanical grinder, and skilled a 40 mesh
sieve. The powdered plant materials were stored in
a well-closed air-tight container. The air-dried
powder of 40 mesh size was successively
exhausted with different solvents in increasing
order of polarity by Soxhlet apparatus viz.
petroleum ether, benzene, chloroform, acetone and
eventually macerated with water (chloroform
water). The solvents were evaporated under
reduced pressure to urge semisolid masses. All the
extracts were placed in a desiccator for future use.
Phytochemical Investigation: The dried extracts
were subjected to varied chemical tests to detect the
presence of various Phytoconstituents 8, 9.
Estimation of Total Phenolic Content: The entire
polyphenolic content decided by Begum Method.
Estimation of total phenolic content was finished
by ethanolic and aqueous extracts of the fruits, and
Gallic acid was used as standard.
1 ml of various concentrations (5, 10, 15, 20, 25
ug/ml) of various extracts were mixed with 1 ml of
95% ethanol, 5 ml of water, and 0.5 ml of 50%
Folin-Ciocalteu reagent. The mixture was
incubated for 1hr in the dark, and absorbance was
measured at 725 nm using UV-Visible spectrophotometer 10. An experiment was performed in
triplicate.
In-vitro Evaluation for Antioxidant Activity:
DPPH Radical Scavenging Assay Activity of
Successive Extracts of Cordia Obliqua Fruits:
Each extract was prepared in several concentrations
starting from 20 ug/ml to 100 ug/ml and 1 ml
solution of DPPH 0.1 mM (0.39 mg in 10 ml
methanol) was added to different extracts. An equal
volume of ethanol and DPPH was added to
regulate. Vitamin C was used as a standard for
comparison. After 20 min of incubation in the dark,
absorbance was measured at 517 nm 11. An
experiment was performed in triplicate.
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Inhibition ratio (%) = {(Absorbance of control – Absorbance
of sample)/Absorbance of control} × 100

Determination of Peroxide (H2O2) Radical
Scavenging Activity: Each extract was prepared in
several concentrations starting from 20ug/ml to100
ug/ml in phosphate buffer saline and was incubated
with 0.6 ml of 4 Mm H202 solution prepared in PBS
for 10 min 12. The quality vitamin C was used as
standard, and absorbance was measured at 230 nm.
An experiment was performed in triplicate.
Nitric Oxide Radical Scavenging Activity: Griess
reagent was used to measure nitric oxide generated
from sodium nitroprusside 8. Sodium nitroprusside
(5 mM) in PBS (phosphate buffer saline) was
incubated with different concentrations (20-100
μg/ml) of the extracts, dissolved in phosphate
buffer (0.25 M, pH 7.4) and therefore the tubes
were incubated at 25 °C for five h.
Controls without the test compounds but with
equivalent amounts of buffer were conducted in an
identical manner. After 5 h 0.5 ml of Griess reagent
(1% sulfanilamide, 2% O-phosphoric acid, and
0.1% naphthylethylene diamine dihydrochloride)
was added 13. The absorbance was measured at 546
nm. An experiment was performed in triplicate.
Reducing Power Assay: The reducing powers of
neutraceutical herbs were determined consistent
with Oyaizu (1986). Each extract was prepared in
several concentrations starting from 20 ug/ml to
100 ug/ml, and 1ml of every in water were mixed
TABLE 1: QUALITATIVE CHEMICAL TESTS
S. no.
Phytochemical Tests
Petroleum Ether
1
Carbohydrates
2
Gums
3
Mucilage
4
Proteins
5
Amino acids
6
Alkaloid
7
Steroids
+
8
Cardiac Glycosides
+
9
Saponin
10
Flavonoids
11
Phenolic
12
Tannins
+ Presence, - Absence

Preliminary
Phytochemical
Analysis:
Preliminary phytochemical investigation of Cordia
obliqua fruits was administered to spot different
primary and secondary metabolites. Petroleum
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with phosphate buffer (2.5 ml, 2 M, pH 6.6) and
potassium ferriccynide (2.5 ml); the mixture was
incubated at 500 °C for 20 min. some (2.5 ml) of
trichloracetic acid (TCA, 10%) was added to the
mixture, which was then centrifuged at 1500 RPM
for 10 min. The 2.5 ml of the upper layer of
solution was mixed with 2.5 ml distilled water and
0.5 ml of 0.1% FeCl3, and the absorbance was
measured at 700 nm. Increased absorbance of the
reaction mixture indicated increased reducing
power. The reducing power was expressed as AAE
means reducing the power of 1 mg sample is like
reducing the power of 1 mMol vitamin C 14, 15.
Statistical Analysis: Inhibition of concentration
and total phenolic and antioxidant were determined
by linear regression analysis method, which was
used to calculate IC50. Results were expressed as
mean ± SD (standard deviation) n =3.
Results and Discussion: The Cordia obiqua fruits
were successively exhausted with different solvents
in increasing order of polarity by Soxhlet apparatus
viz. petroleum ether, benzene, chloroform, acetone,
and eventually macerated with water (chloroform
water). The solvents were evaporated under
reduced pressure to urge semisolid masses. The
color, consistency, and percentage yield were
calculated with air-dried material. The % yield of
various extracts was found to be 0.276, 0.12, 0.3,
1.08, 6.2, respectively with regard to air-dried
powder material 12.

Benzene
+
+
-

Chloroform
+
+
+
-

Acetone
+
+
+
-

Ethanol
+
+
+
+
+

Water
+
+
+
+
+
+
+

ether, benzene, chloroform, and acetone showed
the presence of steroids and cardiac glycosides,
alkaloids in ethanolic extract, saponin, phenols and
tannins in ethanol and aqueous extracts,
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carbohydrates in chloroform, acetone, ethanol and
aqueous extracts, gums and mucilage in aqueous
extract. The phenols present in ethanolic and
aqueous extracts were assessed for total phenolic
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content using Gallic acid as reference. The
preliminary phytochemical identified in the extracts
were given in Table 1.

TABLE 2: DPPH SCAVENGING ACTIVITY OF CORDIA OBLIQUA FRUITS
S. no. Concentration µg/ml
(%) Scavenging Effect of Extract
% Scavenging Effect of Ascorbic acid
Ethanolic extract
Aqueous Extract
Ascorbic acid (Std)
1
20
31.25
35.06
40.35
2
40
40.25
46.32
55.29
3
60
49.05
51.84
76.11
4
80
71.34
80.15
89.2
5
100
85.25
90.24
97.43
IC50
52.19
45.12
30.72
n =3

FIG. 1: DPPH SCAVENGING ACTIVITY OF CORDIA OBLIQUA FRUITS

Total Phenolic Content: Phenolic compounds are
a category of antioxidant agents, which act as
radical terminators 16. Total phenols were measured
by Folin-Ciocalteu reagent in terms of Gallic acid
equivalent. The compounds like phenols and
tannins contain hydroxyls, which are liable for the
novel scavenging effect of plants 17. The hydroxyl
groups in plant extracts are liable for facilitating
radical scavenging activity. Consistent with our
preliminary identification, the high contents of this
Phytochemical were present in ethanolic and
aqueous extract of Cordia obliqua fruits which
explain its high radical scavenging activity.
The results were derived from a calibration curve
(y = 0.0082 × − 0.025, R2 = 0.9881) of Gallic acid
(y = 0.0035 × − 0.026, R2 = 0.9713) of ethanolic
and (y = 0.0041 × - 0.0315, R2 = 0.9806) of
Aqueous extract (25-100 µg/mL) and expressed in
acid equivalents (GAE) per gram dry extract
weight. The entire phenolic content in several
extracts was found to be 150.18, 173 and 232.39
respectively. The ethanolic and aqueous extracts

showed significant amount of phenolic content
which helped to assess the antioxidant activity of
the extracts.
Assessment of Anti-oxidant Activity: The
evaluation of anti-oxidant activity was done with
ethanolic and aqueous extracts through various invitro assays. The radical scavenging activity of
various extracts of Cordia obliqua fruits and Lascorbic acid (vitamin C) was measured in terms of
hydrogen donating or radical scavenging ability
using the stable radical DPPH, peroxide, nitric acid
inhibition was calculated. The activities of the
extracts are further confirmed by the reducing
power method.
DPPH Radical Scavenging Activity: DPPH may
be a stable radical at normal temperature. It shows
specific absorbance at 517 nm thanks to color of
the methanolic solution of DPPH. The body
generates many free radicals in the normal
metabolic process, which is assumed the same as
DPPH 18. A decrease in absorbance of the mixture
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indicates the novel scavenging activity. The
ethanolic and aqueous extract exhibited the
scavenging action in comparison with vitamin C.
The IC50 of the ethanolic and aqueous extracts is
given in Table 2 and in Fig. 1.
Hydrogen Peroxide Scavenging Activity:
Hydrogen peroxide is a weak oxidant and may
inactivate enzymes directly, usually by oxidation of
essential Thiols (-SH) groups. Peroxide crosses the
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cell wall and reacts with ferric and copper ions,
which shows toxic effects 19.
The Extracts have exhibited good peroxide
scavenging activity in comparison thereupon of
vitamin C.
The percentage inhibition of both extracts in
comparison with ascorbic acid are mentioned in
Table 3 and Fig. 2.

TABLE 3: HYDROGEN PEROXIDE SCAVENGING ACTIVITY OF CORDIA OBLIQUA FRUITS
S. no.
Concentration µg/ml
(%) Scavenging Effect of Extract
% Scavenging Effect of Ascorbic acid
Ethanolic extract
Aqueous Extract
Ascorbic acid (Std)
1
20
32.25
37.63
42.74
2
40
56.25
59.23
63.82
3
60
69.05
75.36
76.61
4
80
71.34
78.73
82.98
5
100
80.25
85.94
89.12
IC50
38
30.06
22.37
n=3

FIG. 2: HYDROGEN PEROXIDE SCAVENGING ACTIVITY OF CORDIA OBLIQUA FRUITS
TABLE 4: NITRIC ACID SCAVENGING ACTIVITY OF CORDIA OBLIQUA FRUITS
S. no.
Concentration µg/ml (%) Scavenging Effect of Extract
% Scavenging Effect of Ascorbic acid
Ethanolic extract
Aqueous Extract
Ascorbic acid (Std)
1
20
28.95
31.73
35.21
2
40
37.87
40.32
40.83
3
60
40.67
43.36
48.79
4
80
57.34
58.03
60.79
5
100
64.16
68.24
70.3
IC50
68.88
64.44
57.77
n=3

Nitric Oxide Radical Scavenging Activity of
Plant Extract and Vitamin C: Nitric Oxide (NO),
a reactive radical generated from L-arginine by
nitric oxide synthase, is well documented as a
physiological messenger molecule. Increased
concentration of gas is potentially toxic and is
implicated in numerous pathological situations and

chronic inflammation 20, 21. Scavenger of nitric
oxide competes with oxygen resulting in reduced
production of gas, suggesting that the extracts
showed antioxidant activity. The radical
scavenging activity of ethanolic and aqueous
extracts is given in Table 4 and Fig. 3.

International Journal of Pharmaceutical Sciences and Research

4383

Tharun et al., IJPSR, 2021; Vol. 12(8): 4379-4385.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

FIG. 3: NITRIC ACID SCAVENGING ACTIVITY OF CORDIA OBLIQUA FRUITS

Reducing Power of Plant Extract and Vitamin
C: In reducing power assay, the presence of antioxidants within the sample reduced Fe3+ / ferric
cyanide complex to the ferrous form. This reducing
capacity of compounds could function as an
indicator of potential antioxidant properties, and
increase in absorbance indicates a rise in reducing
power 22, 23. The best reducing power was obtained

from vitamin C, followed by water and ethanolic
extracts. Our results showed that the extracts may
act as an electron donor and will react with free
radicals and converting the free radicals to more
stable products, and terminate radical chain
reaction. The ability of the ethanolic and aqueous
extracts to reduce the free radical along with
standard is mentioned in Table 5 and Fig. 4:

TABLE 5: REDUCING POWER OF CORDIA OBLIQUA FRUITS
S. no.
Concentration µg/ml
(%) Scavenging Effect of Extract
Ethanolic extract
Aqueous Extract
1
20
0.313
0.402
2
40
0.487
0.607
3
60
0.567
0.67
4
80
0.694
0.712
5
100
0.716
0.771
IC50
43.05
34.93
n=3

% Scavenging Effect of Ascorbic acid
Ascorbic acid (Std)
0.609
0.732
0.801
0.847
0.872
16.83

FIG. 4: REDUCING POWER OF CORDIA OBLIQUA FRUITS:

CONCLUSION: The results of in-vitro
antioxidant tests suggested that the ethanolic and
alcoholic extract of Cordia obliqua possesses
strong radical scavenging activity in comparison

thereupon of a documented standard anti-oxidant
vitamin C, which could exert beneficial action
against pathological alterations caused by the
presence of hepatotoxins.
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The phenolic compounds, tannins, alkaloids within
the extracts are liable for in-vitro antioxidant
activity. However, the components liable for the
anti-oxidative activity are currently unclear.
Therefore, further investigations got to be
administered to isolate and identify the antioxidant
compounds present within the plant extract, and
therefore the in-vivo antioxidant activity of this
extract must be assessed before clinical use, which
helps to document the in-vivo hepatoprotective
activity of fruits of Cordia obiqua.
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