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ABSTRACT

In this present study,to formulate novel topical herbal gel prepared by Clitoria ternatea
leaves and evaluate their anti-inflammatory activity.The gel were prepared using the ethyl
acetate extract of Clitoria ternate leaves. Prepared gels were subjected to various evaluation
parameters such as physicochemical parameters, pH, viscosity, spreadability, homogeneity,
grittiness,extrudability,skin irritation,stability study and anti-inflammatory activity. A topical
gel was successfully formulated containing bioactive ethylacetate extract of C. ternatea
leaves. The gel was found to be very effective as anti-inflammatory formulations.
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INTRODUCTION

The medicinal plants are the gift of the Goddess, to treat a huge number of diseases in human
beings and other living organisms. Plants and herbal extracts are well known for their capability
to have therapeutic potential and have been accomplished worldwide to cure various severe
conditions. Clitoria ternatea Linn —first named by Breyne, butterfly pea, Aparajita,
Shankhpushpi, bluepea and cordofan-pea is its common name.Clitoria ternatea(Butterfly pea)
is a member of family Fabaceae. Clitoria ternatea is a plant with a variety of ethnical
medicinal uses The qualitative analysis of Clitoria ternatea shows the presence of bioactive
compounds suchas alkaloids,Tannins,glycosides,resins,steroids,saponins,Flavanoids and
phenols.Flavanoids and phenols in roots and leaves and of flavonoids in shoots,flowers and
seeds I also reported which is very important for the pharmaceutical industry.This is valuable
information for preparation of drugs in pharmaceutical industry and stress the need for more
intensive research in this medicinal plant since the compounds play a great role in health
care.Clitoria ternatea s a well known bioactive plant used to treat several Antiinflammatory
ailments in Ayurvedic system of medicine.Herbal medicines possess many bioactive
constituents for many diseases but the proper knowledge must be necessary for the preparation
of herbal formulation.The present investigation aimed to determine the anti-inflammatory
activity of extract of Clitoria ternatea leaves at 2.5 and 5 % concentrations. After completion
of formulation it was evaluated for its physicochemical parameters

MATERIALS AND METHODS

i) Plant material collection, authentication
Leaves of Clitoria ternatea were selected from Orchard Botanical

garden,Pattambi,Kerala,India.The collected leaves was taxonomically identified and
authenticated by the Botanist Dr Ranjusha A P,Department of Botany,NSS College of
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ottapalam.A voucher specimen of Clitoria ternatea accession No:18365 has been deposited at

Kerala Forest Research Institute(KFRI) for future reference
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ii) Preparation of dried powder

The collected leaves of Clitoria ternatea were washed with running tap water to remove
adhering materials. Then the leaves were dried under shade for about 25-30 days,powdered
with mechanical grinder and stored in an air tight container until use

iii) Preparation of ethyl acetate extract
Soxhlet Extraction

FIGURE NO:3 FIGURE NO:4

Soxhlet extraction Crude extract of Clitoria ternatea
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The plant material was shade dried and coarsely powdered leaves was packed in Soxhlet
apparatus and extracted by using of ethylacetate solvent (approx.- 2 days).The extract was
collected and removed the ethylacetate content in the extract.The extract was then filtered
through Whatmann No:1 filter paper and concentrated. The extract obtained was then
subjected for the Qualitative and quantitative phytochemical analysis and also for the
formulation of Antiinflammatory gel.

FORMULATION OF HERBAL ANTI-INFLAMMATORY GEL

1.Formulation and evaluation of herbal medicated anti-inflammatory gel of ethylacetate

leaf extract of Clitoria ternatea Linn at various concentrations

Herbal medicated ant-inflammatory gel of ethylacetate leaf extract of Clitoria ternatea Linn at
2.5 % and 5 % concentrations. After completion of formulation it was evaluated for its

physicochemical parameters.
1.1) Formulation of herbal medicated anti-inflammatory gel

Ingredients for the formulation of herbal medicated anti-inflammatory gel:

Ingredient Formulation 1 | Formulation 2

Clitoria ternatea leaf ethyl acetate extract 25¢g 5¢g
Carbopol 940 lg lg

Methyl paraben 0.2ml 0.2ml

Propyl paraben 0.1ml 0.1ml
Propylene Glycol 400 Sml Sml
Triethanolamine (TEA) q.s q.s

Distilled Water Up to 100ml Up to 100ml

Table No 1: Ingredients for the formulation of herbal medicated anti-inflammatory gel

Procedure for the formulation of herbal medicated anti-inflammatory gel:

Dispersion method:

All the ingredients were accurately weighed. Carbopol 940 was dispersed in 50 ml of distilled

water with constant stirring. Methyl Paraben and Propyl Paraben were dissolved separately in
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5 ml of distilled water by heating on water bath.The solution was cooled and then added
Propylene Glycol 400. Leaves extract was mixed to the above mixture and volume made up to
100 ml by adding remaining distilled water.Then this solution was mixed in solution of
Carbopol 940.Triethanolamine was added drop wise to the formulation for adjustment of

required skin pH (6.8-7) and to obtain the gel at required consistency.

EVALUTION OF HERBAL ANTI-INFLAMMATORY GEL

1.2)  Evaluation of herbal medicated anti-inflammatory gel:

Quality of the ointment is assessed in terms of physicochemical parameters like colour, odour,
irritancy, pH, spreadability, extrudability, consistency, diffusion study, solubility, washability,

stability at various temperature conditions.

a. Physical evaluation:
Physical parameters such as color and appearance were checked by visual examination.

b. Measurement of pH:
pH of the gel was measured by using digital pH meter. The pH of gel must be ideally
near to normal pH of the skin to avoid any irritation.

c¢. Homogeneity:
The developed gel was tested for homogeneity by visual inspection after the gel has
been set in the container. It was tested for appearance and presence of aggregates.

d. Grittiness:
The formulation was evaluated microscopically for the presence of particles if any.

e. Viscosity:
Viscosity of gel was measured by using Brookfield viscometer with spindle. The gels
were rotated at different rpm using spindle no. 64 and the corresponding dial reading
was noted.

f. Extrudability study:
The gel formulations were filled in standard capped collapsible aluminium tubes and
sealed by crimping to the end. The weights of the tubes were recorded. The tubes were
placed between two glass slides and were clamped. 500 g was placed over the slides,
and then, the cap was removed. The amount of the extruded gel was collected and
weighed. The percent of the extruded gel was calculated (>90% extrudability:
Excellent, >80% extrudability

g. SKin irritation
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Gel prepared was applied to the skin of human being and observed the effect.

h. Stability study:

The stability study was performed as per ICH guidelines. The formulated gel were
stored at different temperatures and humidity conditions for a period of time and studied
for appearance, Ph, viscosity and spreadibility.

Spreadability:

It was determined using a spreadability apparatus. By this method spreadibility was
measured on the basis of slip and drag characteristics of gels. An excess of gel (about
2g) under study was placed on this ground slide. The gel was then sandwiched between
this slide and another glass slide having the dimension of fixed ground slide and
provided with the hook. A. 1 kg weighted was placed on the top of the two slides for 5
minutes to expel air. Excess of the gel was scrapped off from the edges. The top plate
was then subjected to pull of 80gms. With the help of string attached to the hook and
the time (in seconds) required by the top slide to cover a distance. Spreadibility was

calculated using the following formula:

Spreadibility =M X L/T

S = Spreadibility

M = Weight tied to the upper slide

L = Length moved by the glass slide

T = Time (in sec.) taken to separate the slide completely each other.

1.3)

In-vitro anti-inflammatory activity of various gels of leaf of Clitoria ternatea Linn

by inhibition of albumin denaturation assay:

Materials required:

3% Bovine serum albumin (BSA), Phosphate buffer saline- PH 6.3, Diclofenac sodium,

distilled water.

Procedure:

The reaction mixture (0.5ml) consisted of 0.4ml bovine serum albumin (3% aqueous solution)

and of varying concentrations of prepared gel (test sample) and standard in separate test tubes.
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Diclofenac was used as reference standard. The test control solution contains 0.1ml bovine
serum albumin (3% w/v) and 0.1 ml of distilled water. The samples were incubated at 37°C for
20 min and 2.5 ml phosphate buffered saline (Ph 6.3) was added to each tube and then heated
at 80°C for 10min. After cooling the samples, absorbance was measured using
spectrophotometer at 660nm®- 7717677 The percentage inhibition of protein denaturation was

calculated as follows:

absorbanceofcontrol — absorbanceofsample

Percentageofinhibition =
geof absorbanceofcontrol

RESULTS AND DISCUSSION

FORMULATION STUDIES

1.1) Formulation of herbal medicated anti-inflammatory gel of ethylacetate leaf

extract Clitoria ternatea Linn at various concentration:

2.5 % Anti -inflammatory gel 5 % Anti-inflammatory gel

FIGURE NO:5 FIGURE NO:6

Anti-inflammatory Gel
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FIGURE NO:7

1.2) Evaluation of herbal medicated anti-inflammatory gel of ethylacetate leaf extract

Clitoria ternatea Linn at various concentration:

Observation
Parameters
Gel of ethylacetate leaf extract Clitoria ternatea Linn
2.5 % gel 5% gel
Colour Pale green Dark green
Appearance Clear, smooth and homogeneous
Extrudability 0.38 g, Good 0.28 g, Good
Homogeneity Good
Grittiness Free from foreign particles and grittiness
7.16 6.38
PH :
Good for skin pH
Viscosity 5230 4530
Skin irritation No skin irritation, redness, dryness

Values are expressed in mean + SEM, n=3
Table No 2: Evaluation of physicochemical parameters

Stability studies medicated anti-inflammatory gel of ethylacetate leaf extracts Clitoria

ternatea Linn at various concentrations:

Gel of ethylacetate leaf extracts Clitoria ternatea Linn.

Monitoring
Parameters 2.5 % gel 5 % gel
phases
5°C, 25°C, 37°C
Pale green, smooth, Dark green, smooth,
Initial
homogeneous homogeneous
Appearance
Pale green, smooth, Pale green, smooth,
Final
homogeneous homogeneous
Initial 7.16 6.38
PH
Final 7.18 6.38
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Initial 5230 4530

Viscosity
Final 5230 4530

Values are expressed in mean = SEM, n=3
Table No 3: Stability studies of medicated gel of Clitoria ternatea Linn.
All the gels were found to be stable.

Spreadability of medicated anti-inflammatory gel of ethylacetate leaf extracts Clitoria

ternatea Linn at various concentrations:

Length of the slide Spreadability
S1.No Sample Time (sec)
(cm) (gem/sec)
1 2.5 % Gel 1.7 7 76.42
2 5 % Gel 1.1 8 68.75

Values are expressed in mean + SEM, n=3
Table No 4: Spreadability of medicated gel of Clitoria ternatea Linn.

2.5 % and 5% gels were found to be easily spreadable.
1.3) In-vitro anti-inflammatory activity of various gels of leaves of Clitoria ternatea

Linn by inhibition of albumin denaturation assay:

Sample Concentration Test absorbance % Inhibition
(pg/ml) (660 nm)

control - 0.7240 -
6.25 0.717 0.97

12.5 0.678 6.42
2.5 % gel 25 0.672 10.62
50 0.597 19.48
100 0.480 40.87

IC 50 45.46

Control - 0.724 -
6.25 0.669 7.60
5 % gel 12.5 0.646 11.66
25 0.639 13.16
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50 0.564 25.04
100 0.508 38.30
IC 50 48.08

Table No 5: Mean absorbance of percentage of inhibition

Comparison of percentage of inhibition
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Graph No 1: Comparison of percentage of inhibition of medicated gel
CONCLUSION

The present study delved into the formulation of Anti-inflammatory gel of enriched with leaf
extract of Clitoria ternatea.Medicated gel of ethylacetate extract was prepared at various
concentrations like 2.5 and 5 %. Anti-inflammatory gel using ethylacetate extract of Clitoria
ternatea were proved to possess strong level of anti-inflammatory action.After formulation it
was evaluated for various physicochemical parameters and in-vitro anti-inflammatory activity
by Protein denaturation inhibition method was conducted. Results show that the gels are having

anti-inflammatory potential and it is physically stable.
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