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ABSTRACT

and fruit of T.dioica.

Trichosanthes dioica and Clitoria ternatea are medicinal plants used in Ayurveda and Siddha medicine for the treatment of various
diseases. The ethanolic extracts of leaf and fruit of T.dioica and leaf of C.ternatea were determined quantitatively for total phenolic
content and flavonoids. And their antioxidant activity were investigated for its free radical scavenging activity by using different in
vitro antioxidant models like DPPH (1,1-diphenyl-2-picryl-hydrazyl) radical, hydroxyl radical and superoxide radical scavenging
activity, reducing power assay and total antioxidant capacity by Phosphomolybdenum method. Maximum total phenolics and
flavonoid content were present in leaf of C.ternatea. The extracts showed free radical scavenging activity in dose dependent manner
and quantity of total phenolics and flavonoid present. C.ternatea leaf showed the highest scavenging activity when compared to leaf

Keywords: Antioxidant, Clitoria ternatea, Free radicals, Trichosanthes dioica.

INTRODUCTION

xidative stress, an imbalance between the

generation of reactive oxygen species and

antioxidant defense capacity of the body, is
closely associated with number of diseases." Oxygen free
radicals initiate peroxidation of lipids, which in turn
stimulates glycation of proteins and inactivation of
antioxidant enzymes. Antioxidants are substances that
delay or prevent the oxidation reactions. It plays an
important role to protect the human body against
damage caused by ROS.? Antioxidants stop the free
radical generation by trapping the free radicals and thus
they inhibit the chain reactions which can lead to
destruction of healthy cells.®

Certain natural antioxidants present in plants have been
shown to reduce oxidative stress and the development of
major diseases.” Numerous studies have been carried out
on many plants, vegetables and fruits because they are
rich sources of antioxidants such as vitamin A, C, E,
polyphenolic compounds and flavonoids which prevent
free radical damage and reducing risk of chronic diseases
such as diabetes, cirrhosis, hephrotoxicity etc.,>® Hence,
the study of antioxidant status during the presence of
free radical can be used as an index of protection against
the development of degenerative processes under
experimental condition for therapeutic measures.’

Trichosanthes dioica Roxb (family: Cucurbitaceae) is a
dioecious perennial plant, grown throughout India and it
is known as the pointed gourd. It is mainly cultivated as a
vegetable crop. It has been used for overcoming
problems like constipation, fever, skin infection and
wounds. The fruits are used as a remedy for
spermatorrhoea and also used for reduce body
temperature and as a laxative.® The leaves are easily

digestable and used for the preparation of syrup for
convalescents and good for maintaining healthy heart and
brain.

Clitoria ternatea Linn (family: Fabaceae) is a perennial
twining herb found in India, China, Philippines and
Madagascar. It is commonly called Shankpushpi.® In
traditional Ayurvedic medicine, it has been used as a
memory enhancer, nootropic, antistress, anxiolytic,
antidepressant, anticonvulsant, tranquilizing and sedative
agent.'® The root extracts was used traditionally to cure
whooping cough, infertility, gonorrhea, to control
menstrual discharge and also as an aphrodisiac.™*

The present study was done to investigate the flavonoids,
total phenolics and antioxidant (free radical scavenging)
activities in ethanolic extracts of leaf and fruit of T.dioica
and leaf of C.ternatea.

MATERIALS AND METHODS
Collection and authentication of plant materials

Fresh unripe fruit and leaf of Trichosanthes dioica Roxb.
(T.dioica) and the leaf of Clitoria ternatea L. (C.ternatea)
were collected from SKM Herbal Research Centre, Erode,
Tamil Nadu, India. The plants were identified and
authenticated by Dr. V.R.Mohan, Associate Professor,
Department of Botany, V.O0.Chidambaram College,
Tuticorin. A voucher specimen (No. VOCB 2307 and VOCB
2453) was deposited in Ethno pharmacology Unit,
Research Department of Botany, V.O.C College, Tuticorin,
Tamil Nadu, India.

Preparation of the plant extracts

Freshly collected leaf and fruit of T.dioica and leaf of
C.ternatea were washed with distilled water and the
fruits were cut into small pieces. Both fruits and leaves
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were dried under shade for several days. The shade dried
leaves and fruits were coarsely powdered separately. The
powdered materials were kept in airtight containers until
use.

About 500 gm of dried coarse powdered samples were
weighed and subjected to 1250 ml of ethanol in a Soxhlet
extractor for 24 hrs. All the extracts were filtered through
Whatman No.41 filter paper separately and the extracts
were concentrated in vacuum at 60°C using a rotary
evaporator. To evaporate the remaining solvent, the
extracts were kept in an oven at a temperature of 40-
50°C for 8 hrs. Later the extracts were used for
quantitative phytochemical analysis and in vitro
antioxidant studies.

Quantitative phytochemical analysis

Flavonoids and total phenolics are considered to be the
most important phytochemicals that are responsible for
the pharmacological activities. Flavonoids and total
phenolic content were estimated'?" respectively.

In vitro antioxidant activity

Antioxidant studies were performed by DPPH radical
scavenging method", hydroxyl radical scavenging
method™, superoxide radical scavenging method'®,
reducing power assay'’ and total antioxidant capacity by
Phosphomolybdenum method.™®

Statistical analysis

In vitro antioxidant assays and measurement values are
expressed as means of triplicate analysis of the samples
(n=3) £ SD.

Calculation of 50% inhibitory concentration (ICsq)

The concentration (mg/dl) of the plant extracts required
to scavenge 50% of the radicals was calculated by using
the percentage scavenging activities at five different
concentrations of the extract. Percentage inhibition was
calculated using the formula

Percentage inhibition =

Absorbance of the control - Absorbance of the sample
X 100

Absorbance of the control
RESULTS
Quantification of phytochemicals

The quantitative analyses of phytochemicals such as
flavonoids and total phenolics in the ethanolic extracts of
the investigated plants were given in Table 1.

DPPH radical scavenging activity

The radical scavenging activity of ethanolic extracts of leaf
and fruit of T.dioica and leaf of C.ternatea were tested
using the ‘stable’ free radical, DPPH was shown in Table 2.
Among the three different ethanolic extracts, the highest
percentage of scavenging activity on DPPH was seen in
C.ternatea leaf followed by T.dioica fruit and least activity
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was seen in T.dioica leaf at 300 pg/ml concentration. The
ICso value of the ethanolic extracts of leaf and fruit of
T.dioica and leaf of C.ternatea was 256.41, 205.76 and
147.92 respectively (lower ICso value indicates higher
antioxidant activity).When compared to the standard
tannic acid, ICso value was higher in the test samples.

Table 1: Quantitative analysis of phytochemicals in
ethanolic extracts of leaf and fruit of T.dioica and leaf of
C.ternatea

T.dioica
Phytochemicals : C.ternatea
Leaf Fruit leaf
Flavonoids (MGRE/OM 56 1,5 0p  482:1.06  74.563.03
extract)
Total phenolics (mg e | |

GAE/ gm extract)

Hydroxyl radical scavenging activity

Hydroxyl radicals are major active oxygen species causing
lipid peroxidation and enormous biological damage.
Hydroxyl radical scavenging activity of ethanolic extracts
of leaf and fruit of T.dioica and leaf of C.ternatea were
shown in Table 3.

Among the studied plant samples, ethanolic extract of
C.ternatea leaf exhibited highest hydroxyl radical
scavenging activity followed by fruit and leaf of T.dioica.
When compared to the standard mannitol, ICs, value was
higher in the test samples.

Superoxide radical scavenging activity

Superoxide radical plays an important role in plant tissues
and it is involved in the formation of other cell damaging
free radicals. The leaf and fruit of T.dioica and leaf of
C.ternatea extracts were subjected to superoxide radical
scavenging assay and the results were shown in Table 4.

The results showed that ethanolic extract of C.ternatea
leaf (300 pg/ml) exhibited the maximum superoxide
radical scavenging activity of 39.75+0.54% than the other
two extracts. The ICsq value of the ethanolic extracts of
leaf and fruit of T.dioica and leaf of C.ternatea and
standard (quercetin) in this assay was 555.55, 495.04,
387.59 and 52.1 respectively.

Reducing power assay

Table 5 showed the reducing ability of ethanolic extracts
of leaf and fruit of T.dioica and leaf of C.ternatea.
Absorbance of the solution increased with an increased
concentration of the sample. At 300 ug concentrates, the
C.ternatea leaf extract showed the highest reducing
activity followed by T.dioica fruit extract and least activity
was seen in T.dioica leaf extract. The increased
absorbance at higher concentration indicated the strong
reducing power potential of the extracts.
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Table 2: Effect of ethanolic extracts of leaf and fruit of T.dioica and leaf of C.ternatea on DPPH radical scavenging activity

DPPH radical scavenging activity (%)

Sample Concentration Sample _
(ng/ml) T.dioica Standard Concentration Standard - Tannic acid
: C.ternatea leaf (ng/ml)
Leaf Fruit
60 13.34+1.23 15.51£1.85 28.71+£1.01 2 16.09+2.6
120 22.3210.76 33.15+1.21 42.94+0.56 4 28.84+0.7
180 34.28+1.72 42.82+2.00 54.03£0.56 6 33.26+1.2
240 48.76x1.62 58.631£0.91 69.74+£1.01 8 36.87+0.7
300 57.30£1.43 71.77+£1.28 72.02+0.76 10 41.61+1.6
ICs0 (ug/ml) 256.41 205.76 147.92 ICs0 (ug/ml) 13.1

Values are mean of three independent analyses of the extract + standard deviation (n = 3)

Table 3: Effect of ethanolic extracts of leaf and fruit of T.dioica and leaf of C.ternatea on hydroxyl radical scavenging
activity

Hydroxyl radical scavenging activity (%)

Sample Concentration Sample _
(ng/ml) T.dioica Standard Concentration Standard - Mannitol
: C.ternatea leaf (ng/ml)
Leaf Fruit

60 12.30£0.51 13.10+1.82 15.95+0.34 10 16.03+0.1

120 25.04+1.54 25.97+1.43 31.91+1.26 20 18.11+1.1

180 36.58+0.53 39.67+0.34 45.65+0.92 30 33.11+1.2

240 48.97+0.51 50.80+1.43 61.81+1.21 40 55.12+1.1

300 58.29+0.90 64.13+1.37 76.16+0.34 50 67.55+1.2

ICs0 (pg/ml) 251.25 233.64 195.31 ICs0 (pg/ml) 38.3

Values are mean of three independent analyses of the extract + standard deviation (n = 3).
Table 4: Effect of ethanolic extracts of leaf and fruit of T.dioica and leaf of C.ternatea on superoxide radical scavenging
activity

Superoxide radical scavenging activity (%)
Sample Concentration

(ng/ml) ealllis Standard Concentration
T.dioica Standard - Quercetin
: C.ternatea leaf (ng/ml)
Leaf Fruit
60 5.45£0.54 6.59+0.69 7.43£0.53 10 9.1+0.1
120 10.24+0.59 12.88+0.59 15.08+0.62 20 18.2+0.11
180 15.65+0.67 17.85+0.89 22.38+0.53 30 22.1+0.21
240 21.37+0.52 23.79+0.87 30.56+0.46 40 35.2+0.13
300 27.79+0.66 30.43+0.66 39.75+0.54 50 48.3+0.14
ICs0 (pg/ml) 555.55 495.04 387.59 ICs0 (pg/ml) 52.1

Values are mean of three independent analyses of the extract + standard deviation (n = 3).

Total antioxidant capacity by Phosphomolybdenum DISCUSSION

method Several methods have been developed to estimate the

The result of Phosphomolybdenum assay was presented antioxidant capacity of different plant materials.”® A
in Table 6. The ethanolic extracts of leaf and fruit of single assay is not sufficient to evaluate the total
T.dioica and leaf of C.ternatea have recorded antioxidant activity.”

179.2246.04, 185.01+4.00 and 302.51+5.23 mg ascorbic

acid eq/gm extract respectively. DPPH radical scavenging is considered to be good in vitro

model widely used to assess antioxidant efficacy of single
compound as well as for different plant extracts within a
very short period of time.* Unlike laboratory generated
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free radicals such as the hydroxyl radical and superoxide
anion, DPPH has the advantage of being unaffected by
certain side reactions, such as metal ion chelating and
enzyme inhibition.”*** In radical form, DPPH disappears
on reduction by an antioxidant compound or a radical
species to become a stable diamagnetic molecule
resulting in the colour change from purple to yellow, due
to the formation of diphenyl picryl hydrazine. It could be
taken as an indication of the hydrogen donating ability of
the extracts.”**

Table 5: Reducing power assay of ethanolic extracts of
leaf and fruit of T.dioica and leaf of C.ternatea

Sample Absorbance (700 nm)
Concentration - T.dioica C.ternatea
(ug/ml) T.dioica leaf fruit leaf

60 0.009+£0.004  0.004+£0.002  0.099+0.006
120 0.014+0.003 0.050+0.007  0.352+0.005
180 0.048+£0.002  0.109+0.004 0.506+0.004
240 0.073+0.004 0.1344£0.004 0.733+0.002
300 0.101+0.005 0.16940.002 0.926+0.006

Values are mean of three independent analyses of the extract +
standard deviation (n = 3).

Table 6: Phosphomolybdenum assay of ethanolic extracts
of leaf and fruit of T.dioica and leaf of C.ternatea

Phosphomolybdenum
Sample .
(mg ascorbic acid eq/g extract)
T.dioica leaf 179.22 + 6.04
T.dioica fruit 185.01 £4. 00
C.ternatea leaf 302.51 £5.23

Values are mean of three independent analyses of the extract +
standard deviation (n = 3).

In the present study, the percentage of DPPH scavenging
effect increases with the concentration of samples in 60
pg to 300 pg in all the samples. As compared to 60 pg
concentrations, 300 pg concentrations of leaf (76.71%)
and fruit (78.38%) of T.dioica and leaf of C.ternatea
(60.13%) increased DPPH radical scavenging activity.
Among the extracts, the leaf extract of C.ternatea
appeared to have the highest potential for DPPH radical
scavenging activity indicated by the lowest ICs value. The
results indicated that the extracts with their proton
donating ability, could serve as free radical inhibitors or
scavengers, acting possibly as primary antioxidants.?®

Hydroxyl radical scavenging activity

Hydroxyl radicals are one of the quick indicators of the
lipid peroxidation process by abstracting hydrogen atom
from unsaturated fatty acids or simply auto-oxidation of
polyunsaturated fatty acids found primarily in
membranes.”” Scavenging of hydroxyl radicals is an
important antioxidant activity, because of its very high
reactivity, which can easily cross the cell membranes at
specific sites and reacts with most of the biomolecules
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and furthermore cause tissue damage and cell death.
Thus, removing hydroxyl radical is very important task for
the protection of living systems.

In the present study, hydroxyl radical scavenging activity
of ethanolic extracts of leaf and fruit of T.dioica and leaf
of C.ternatea showed a dose dependent hydroxyl radical
scavenging activity. Out of the five concentrations tested
for hydroxyl radical scavenging activity, higher
concentrations (240 and 300 pg/ml) have demonstrated
good hydroxyl radical scavenging activity. 120 and 180
pg/ml concentrations showed slightly better inhibition
than 60 pg concentration. As compared to the values of
T.dioica leaf and fruit, C.ternatea leaf has recorded
23.46% and 15.79% respectively increased hydroxyl
radical scavenging activity at 300 ug/ml concentration
along with increased inhibition capacity. ICs, values of the
extracts were more than the standard mannitol. The
values of DPPH radical scavenging activity was more or
less equal to the values of hydroxyl radical scavenging
activity.

Superoxide radical scavenging activity

Superoxide anions are the most common free radicals in
in vivo. It is produced from molecular oxygen due to
oxidative enzymes of body as well as via non-enzymatic
reaction such as auto-oxidation by catecholamines.”

Superoxide anion is a reduced form of molecular oxygen
and is generated in a variety of biological systems.
Mitochondria generate energy by using an electron
transport chain reaction, reducing molecular oxygen to
water. Some of the electrons escapes from the chain
reaction of mitochondria and directly react with oxygen
and form superoxide anion. It plays an important role in
the formation of more dangerous reactive oxygen
species, including hydrogen peroxide, hydroxyl radical
and singlet oxygen that have potential for reacting with
biological macromolecules including lipids, proteins and
DNA and thereby, inducing tissue damage.’®** The
concentration of superoxide anions increase under
conditions of oxidative stress.** Overproduction of
superoxide anion radical contributes to redox imbalance
and associated with harmful physiological
consequences.®

In the current study, the ethanolic extracts of leaf and
fruit of T.dioica and leaf of C.ternatea were shown to
have significant superoxide radical scavenging activity and
it was dose dependent. As compared to the values of leaf
and fruit of T.dioica, C.ternatea leaf recorded 30.08% and
23.44% respectively increased superoxide radical
scavenging activity at 300 pug/ml concentration. The plant
extracts scavenge superoxide radicals by combining with
superoxide radical ions to form stable radicals, thus
terminating the radical chain reaction.*

The highest antioxidant activity was noted in the extract
of C.ternatea leaf followed by T.dioica fruit and leaf
respectively. It might be due to the presence of good
amount of phenolics and flavonoids in C.ternatea leaf
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when compared to other two samples. Many researchers
have reported close relationship between phenolic
content and antioxidant activity of the plant extracts.**
Superoxide radical scavenging activity is increased with
increasing flavonoid content.® This study showed
correlation between antioxidant activity and flavonoids
and phenolic content of the plant extracts. But there are
some reports that showed no correlation between
antioxidant activity and phenolic content of certain
medicinal plants.®®

Reducing power assay

In reducing power assay, the presence of antioxidants in
the sample reduced Fe®/ ferricyanide complex to the
ferrous form. This assay measures the electron-donating
capacity of an antioxidant.***° This reducing capacity of
compounds could serve as an indicator of potential
antioxidant properties and increase in absorbance could
indicate an increase in reducing power.** In the present
investigation, a higher absorbance was seen in the
samples which indicated a higher reducing power. All the
studied plant samples exhibited good reducing activity.
But, the ethanolic extract of leaf of C.ternatea was shown
to have significant reducing power. It may be suggested
that the ethanolic extracts of test plants have high redox
potentials and can act as reducing agents.

Higher amounts of reductone, could react with free
radicals to stabilise and block radical chain reactions.”
Reductants may serve as a significant indicator of the
antioxidant capacity.”

Total antioxidant capacity

Phosphomolybdenum assay is based on the reduction of
Mo (VI) to Mo (V) in the presence of antioxidant
compounds and the subsequent formation of a green
phosphate Mo (V) complex at acidic pH. In the present
analysis, when compared to leaf and fruit of T.dioica, leaf
of C.ternatea has 40.75% and 38.84% respectively higher
ascorbic acid equivalents. The good antioxidant activity
might be attributed to the presence of phytochemicals
present in the ethanolic extracts of leaf of C.ternatea
followed by fruit and leaf of of T.dioica.

Phytochemicals have long been recognized to possess
many properties including antioxidant, anti-allergic, anti-
inflammatory, antiviral, anti-proliferative and anti-
carcinogenic effects.** They can have complementary and
overlapping mechanisms of action in the body including,
modulation of detoxification enzymes, delay of the
oxidation process, inhibition of the polymerization chain
initiated by free radicals and other subsequent oxidizing
reactions, stimulation of the immune system and
modulation of hormone mechanism.*® As plants produce
significant amount of antioxidants to prevent the
oxidative stress caused by protons and oxygen, they
represent a potential source of new compounds with
antioxidant activity.
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CONCLUSION

Based on the results obtained in the present
investigation, it can be concluded that ethanolic extract of
leaf of C.ternatea appeared to have the highest potential
for free radical scavenging activity than other two test
samples. This may be attributed to the presence of good
amounts of bioactive compounds (flavonoids and total
phenolics) that may serve as effective antioxidants.
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