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Chromolaena odorata (Asteraceae) is a tropical and subtropical species of flowering
shrub, commonly known as siam weed. Coleus amboinicus (Lamiaceae) is a semi-
succulent perennial plant, commonly known as Indian borage. Strobilanthes alternata
(Acanthaceae) is a prostrate plant with purple-coloured leaves, also known as red-flame
ivy. Solanum melongena (Solanaceae) is a plant species grown as brinjal. The aim of
the present work is the formulation and evaluation of polyherbal wound healing
ointment from the extracts of Chromolaena odorata, Coleus amboinicus, Strobilanthes
alternata and Solanum melongena. The leaves were collected from Trikaripur, and
subjected to maceration. Later pharmacognostic studies like microscopical evaluation,
ash value, and extractive value were carried out. The preliminary phytochemical studies
of leaf extract in different solvents like ethanol, ethanol-distilled water and distilled
water were carried out. The antioxidant activity of leaf extract was carried out using a
DPPH (2,2-diphenyl-1-picrylhydrazyl) assay. The ointment base was prepared and
formulation of ointment was done by incorporating the extracts in the base using
levigation method. A total of three formulations are prepared by varying the quantity of
ingredients. After completion of formulation, it was evaluated for its physicochemical
parameters like colour, odour, pH, spreadability, extrudability, consistency, solubility
and washability. By using this result best formulation was selected from the three
formulations. The in-vitro studies are carried out to evaluate the antimicrobial activity
of polyherbal wound healing ointment. The results shows that polyherbal wound healing
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healing ointment. The results shows that polyherbal wound
healing ointment have better antioxidant, anti-inflammatory
and antimicrobial activity.

INTRODUCTION

A wound is an interruption to skin integrity caused
by physical trauma or disease [1]. Wound healing
IS a physiologic process that involves four stages
such as haemostasis, inflammation, proliferation
and remodelling [2]. Healing is a complex process
involving co-ordinated interactions between
diverse immunological and biological systems. It
involves a cascade of carefully and precisely
regulated steps and events that correlate with the
appearance of various cell types in the wound bed
during distinct phases of the healing process [3].
Several factors delay the wound healing process
including bacterial infection, lymphatic blockage
and diabetic mellitus, generally if the above factor
could be altered by any agent, an increased rate
could be achieved. Many herbal plants have
wound healing property. Plants are more potent
healers because they promote the repair
mechanisms in the natural way [4]. The present
work is to develop polyherbal ointment containing
phytopharmaceuticals to be applied in the
treatment of wound. Polyherbal formulations are
effective for wound healing processs. They can
stimulate a variety of physiological functions that
accelerates the process of healing [5].
Chromolaena odorata is a traditional medicinal
plant that is widely used for its wound healing
property. In particular, the several parts of this
herb have been used to treat wounds, burns and
skin infections. Furthermore, it has also been
shown to possess anti-inflammatory, antimicrobial
and antioxidant properties. Its phytochemical
components are alkaloids, flavonoids, flavanone,
essential oils, phenolics, saponins, tannins and
terpenoids [6]. Coleus amboinicus is a big
succulent aromatic perennial herb belonging to the
Lamiaceae botanical family. Its active ingredients
have been demonstrated to inhibit AP-1 and TNF
and increase wound contraction, resulting in
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wound healing, increasing deposition of collagen,
and shortening epithelialization of the wound [7].
Strobilanthes  alternata  belongs to the
Acanthaceae family and is commonly known as
red flame ivy, purple waffle plant, and Murikooti.
Historically, the leaves of this plant have been
used for wound healing. The leaf extract can be
applied to fresh cuts to help them cure quickly.
Strobilanthes alternata is reported to contain many
phytoconstituents such as alkaloids, flavonoids,
carbohydrates, steroids, triterpenes, phenols and
amino acids. They have antimicrobial, antioxidant,
analgesic, and anti-inflammatory activities [8].
Solanum melongena (Solanaceae), commonly
known as eggplant is one of the most consumed,
economically valuable food source in various parts
of the world. Solanum melongena has medicinal
features such as analgesic, anti-inflammatory,
antipyretic, antioxidant, antifungal, antiasthmatic,
antidiabetic, hypocholesteremic, hypolipidemic,
hypotensive and antihemorrhoidal effects [9]. By
incorporating these four plants leaf extracts we
make a polyherbal wound healing ointment with
antioxidant and anti-inflammatory activity. For
evaluating this activity, we use agar well diffusion
method and DPPH (2,2-diphenyl-1-
picrylhydrazyl) assay.

MATERIALS AND METHODS

Collection of plant material

The fresh leaves of Chromolaena odorata,
Strobilanthes alternata, Coleus amboinicus and
Solanum melongena were collected from
Kasaragod and Kannur district, Kerala (India) in
the month of April 2024.

Authentication of plant material

The plant material was collected from Kasaragod
and Kannur district, Kerala (India) in the month of
April 2024. The plant material was identified and
authenticated by Dr.K.M. Sreekumar, Professor
(Entomology) Collage of Agriculture Kerala
Agricultural University, Padnekkad, Kasaragod
(Dt), Kerala.
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Extraction of plant materials

Extraction of Chromolaena odorata, Strobilanthes
alternata, Coleus amboinicus and Solanum
melongena was carried out separately by
maceration.

Fresh leaves of chromolaena odorata washed and
dried under shade at room temperature at 27°c for
3 weeks. Then leaves powdered by using electrical
blender. About 70g of powder macerated in 110ml
of 80%(v/v) ethanol were allowed to stand for
24hours.The extract were filtered and concentrated
in vacuum [10].

Strobilanthes  alternata(10g) dried leaves
macerated with ethanol-water mixture (1:3 ratio).
The solution was then kept in a dark place for 24 h
at a temperature of 4 °C. Then the extract was
filtered through Whatman filter paper [11].

A 20 g of dried Coleus amboinicus leaves was
powdered finely and boiled in 100 ml of sterile
double distilled water for 3 min. The extract is
filtered through Whatman filter paper [12].

The fresh leaves of solanum melongena were air
dried and powdered in the food processor. About
500 g of powdered sample was boiled in hot water
for 30min and allowed to cool. After which it was
filtered through Whatman filter paper. This filtrate
is used to detect various biologically active
constituents present in each plant extract [13].
Preliminary phytochemical screening

The extracts of selected plants were subjected to
preliminary phytochemical screening to detect the
various phytoconstituents such as alkaloids,
carbohydrate, flavonoids, saponins, glycosides,
tannins and phenols [14].

Formulation of polyherbal wound healing
ointment

Three different formulations were prepared with
varying concentration of ointment base named as
F1 to F3. Concentration of ointment base
ingredients was mentioned in Table 1 and
concentration of polyherbal ointment ingredients
was mentioned in Table 2.
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Procedure

a. Initially ointment base was prepared by
weighing accurately grated hard paraffin
which was placed in evaporating dish on
water bath. After melting of hard paraffin
remaining ingredients were added and stirred
gently to aid melting and mixing
homogeneously followed by cooling of
ointment base.

b. Herbal ointment was prepared by mixing
accurately weighed Chromolaena odorata,
Strobilanthes alternata, Coleus amboinicus
and Solanum melongena leaves extract to the
ointment base by levigation method to prepare
a smooth paste with two or three times its
weight of base, gradually incorporating more
base until to form homogeneous ointment,
finally transferred in a suitable collapsible
tube [15].

Methods of evaluation

Following evaluation parameters were performed

to ensure superiority of prepared ointment;

Physical parameter

The Physical parameter includes its state, colour,

odour and texture which were evaluated manually.

pH

pH of prepared herbal ointment was measured by

using digital pH meter. The solution of ointment

was prepared by using 100ml of distilled water and
set aside for 2hrs. pH was determined in triplicate
for the solution and average value was calculated.

Spreadability

The spreadability was determined by placing

excess of sample in between two slides which was

compressed to uniform thickness by placing a

definite weight for definite time. The time required

to separate the two slides was measured as
spreadability. Lesser the time taken for separation
of two slides results better spreadability.

Spreadability was calculated by following formula

S=MxL/T

Where, S= Spreadability
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M= Weight tide to the upper slide

L= Length of glass slide

T= Time taken to separate the slides
Extrudability
Extrudability test is the measure of the force
required to extrude the material from a collapsible
tube when certain amount of force has been
applied on it in the form of weight. In the present
study the quantity in percentage of ointment
extruded from the tube on application of certain
load was determined. The extrudability of
prepared siam weed, red ivy, Indian borage,
eggplant leaves extract containing ointment
formulations was calculated by using following
formula [16]:

Extrudability = Amount of ointment extruded
from the tube x100/Total amount of ointment
filled in the tube.

Solubility

Solublity was evaluated in boiling water, alcohol,
ether, chloroform.

Washability

Formulation was applied on the skin and then ease
extend of washing with water was checked.
Screening for antimicrobial activity

The required amount of agar was prepared and
inoculated into it by microorganisms (E. coli).
Then agar solution was poured into the petri plates
and allowed to stand to solidify for a few minutes.
After, solidification a sterilized well digger was
used to generate the appropriate size of wells. The
ointment samples are then filled in. The plates
were incubated in inverted condition at 37°C for
48 hours. After 48 hours, the plates were observed
for the presence of inhibition of bacterial growth,
and it was indicated in the form of a clear zone of
inhibition. The zone of inhibition obtained for the
developed herbal ointment was compared with the
standard. Ampicillin was used as a standard [17].
Screening for antioxidant activity

The DPPH (2,2-diphenyl-1-picrylhydrazyl) assay
is a widely used method for evaluating the
antioxidant activity of various substances.
Principle:

DPPH is a stable free radical that absorbs light at

517nm. When an antioxidant is added. It donates
an electron to DPPH, neutralizing the free radical
and reducing absorbance [18].

Procedure:

1. Prepare the DPPH working solution (0.1-0.2
mM) in methanol.

2. Add 100-200 pL of the DPPH solution to each
well in a microplate.

3. Add 10-50 pL of the antioxidant sample (plant
extracts) to each well.

4. Mix well and incubate for 30 minutes to 1
hour in the dark.

5. Measure the absorbance at 517 nm using a
spectrophotometer.

6. Ascorbic acid was used as reference standard
and dissolved in methanol to make the stock
solution with the same concentration.

7. Control sample was prepared containing the
same volume without any extract and
reference (ascorbic acid).

8. Methanol was used as blank.

9. Calculate the percentage inhibition of DPPH
using the formula:

% Inhibition = ((Abs control- Abs sample) /
Abs control) x 100
e Where, Abs control is the absorbance of
DPPH radical + ethanol
e Abs sample is the absorbance of DPPH
radical + plant extract.
RESULTS AND DISCUSSION
Extraction of plant materials
The extraction of dried leaves of Chromolaena
odorata,  Strobilanthes  alternata, = Coleus
amboinicus and Solanum melongena were carried
out by maceration process by using suitable
solvent. The extracts obtained were collected and
concentrated which was weighed and kept in a
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desiccator until it was used for further studies. It is
shown in Figure 1.

Preliminary phytochemical screening

The plant leaves were macerated with different
solvents. Macerated products were subjected to
preliminary phytochemical screening to detect the
following photochemical constituents in Table 3.
The preliminary phytochemical study revealed the
presence and absences of certain phytochemicals
in the extract of Chromolaena odorata,
Strobilanthes alternata, Coleus amboinicus and
Solanum melongena.

Formulation of polyherbal wound healing
ointment

Polyherbal wound healing ointment were prepared
shown in Figure 2 and transferred in collapsible
tube shown in Figure 3.

Evaluation of polyherbal ointment
Organoleptic evaluation

The organoleptic parameter such as state, colour,
odour, texture was checked and results showed
that the developed ointment were semisolid state,
greenish in colour, characteristics in odour,
smooth in texture which showed in Table 4.
Determination of pH

The pH of the prepared formulation was measured
using digital pH meter. The pH of the formulation
showed in the Table 5.

Spreadability

The spreadability of polyherbal ointment were
studied and results showed in Table 6.
Extrudability

The extrudability of formulation were studied and
results showed in Table 7.

Solubility

Soluble in boiling water, alcohol, ether and
chloroform.

Washability

Washability of the formulation was good.
Screening for antimicrobial activity

The anti-microbial activity of the developed
formulation was done by using agar well diffusion
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method. The ani-bacterial activity was measured
in terms of zone of inhibition. The zone of
inhibition obtained for polyherbal wound healing
ointment was compared with standard Ampicillin.
The developed formulations showed anti-bacterial
activity against E. coli produced a better zone of
inhibition of about 6m which was zone of
inhibition produced by standard Ampicillin
(10mm). The result of antibacterial activity of poly
herbal ointment formulation showed in Table 8.
Screening for antioxidant activity

The anti-oxidant activity of the plant extract was
done by DPPH free radical scavenging assay. The
anti-oxidant activity was calculated in terms of %
inhibition which showed in Table 9. The aim of
study is to formulate the polyherbal ointment using
leaf extract of Chromolaena odorata, Strobilanthes

alternata, Coleus amboinicus and Solanum
melongena for wound healing activity.
Physicochemical and phytochemical

investigations of the leaves of Chromolaena
odorata,  Strobilanthes  alternata, = Coleus
amboinicus and Solanum melongena have been
reported here in this thesis work. The preliminary
phytochemical screening of plant shows that the
ethanol, ethanol-water mixture and distilled water
extracts shows the presence of major constituents
such as tannins, flavonoids, saponins, phenols,
terpenoids may contribute to antioxidant,
antimicrobial,  antihemorrhagic and  anti-
inflammatory activity which is beneficial in the
treatment of wound. Phytoconstituents present in
plants were extracted by ethanol, ethanol- water
mixture and distilled water using maceration.
Polyherbal ointment containing herbal extract
were prepared and the results revealed that the
prepared polyherbal ointment such as F1, F2 and
F3 the F1 have good in appearance, homogeneity,
and easily spreadable. Lower the value of
spreadability greater the consistency. The in-vitro
wound evaluations such as antimicrobial activity
was done by using agar well diffusion method and
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the antioxidant activity was evaluated using DPPH
assay. However, in the present work polyherbal
formulations reported to have more significant
advantages over synthetic formulations. Hence,
we conclude that polyherbal ointment for wound
healing is effective, safe and ease of
manufacturing and in the economic point of view
they are cheap when compared to chemical-based
ointment.
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