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1. Introduction

ABSTRACT

Objective: To investigate the phytochemical screening (group determination) and selected
pharmacological activities (antioxidant, antimicrobial and analgesic activity) of the plant Sida
cordifolia Linn (S. cordifolia).

Methods: Eighty percent concentrated ethanol extract of the roots was used. To identify the
chemical constituents of plant extract standard procedures were followed. In phytochemical
screening the crude extract was tested for the presence of different chemical groups like reducing
sugar, tannins, saponins, steroids, flavonoids, gums, alkaloids and glycosides. The antioxidant
property of ethanolic extract of S. cordifolia was assessed by DPPH free radical scavenging
activity. Analgesic activity of the extract was tested using the model of acetic acid induced
writhing in mice. Diclofenac sodium is used as reference standard drug for the analgesic activity
test. Antibacterial activity of plant extract was carried out using disc diffusion method with five
pathogenic bacteria comparison with kanamyein as a standard.

Results: Phytochemical analysis of the ethanolic extract of the roots of S. cordifolia indicated
the presence of reducing sugar, alkaloids, steroids and saponins. In DPPH scavenging assay the
1C;, value was found to be 50 ug/mL which was not comparable to the standard ascorbic acid. The
crude extract produced 44.30% inhibition of writhing at the dose of 500 mg/kg body weight which
is statistically significant (P>0.001). The in vitro antimicrobial activity of the ethanol extract of the
roots of S. cordifolia showed no antimicrobial activity against five types of microorganisms. The
experiment was conducted only with five species of bacteria as test species, which do not at all
indicate the total inactivity against micro—organisms.

Conclusions: The obtained results provide a support for the use of this plant in traditional
medicine but further pharmacological studies are required.

KEYWORDS
Antioxidant, Antimicrobial, Analgesic, DPPH, Phytochemical screening

developing countries|2l. From the ancient period different
parts of medicinal plants have been used for ailments caused

About 25% of prescribed drugs in the world are of plant
originlll. Approximately 80% people rely on traditional
plant based medicines for their initial health care needs in

by microorganisms. There is a wide range of medicinal plant
parts possessing a variety of pharmacological activities, such
as flowers, leaves, barks, stems, fruits and roots extracts which
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are used as powerful raw drug. Recently there is a widespread
interest of plants derived drugs which reflect its recognition
of the validity of many traditional claims regarding the value
of natural products in health carel3]. For the quality control
of traditional medicine phytochemical screening is mainly
applied. Nowadays, secondary plant metabolites previously
with unknown pharmacological activities have been extensively
investigated as a source of medicinal agentsl4l. Thus it is
anticipated that phytochemicals with enough antibacterial
efficacy will be used for the treatment of the bacterial
infectionslsl. According to WHO, to obtain a variety of new
herbal drugs, medicinal plants are the best sources. Therefore,
in order to determine the potential use of herbal medicine, it
is important to emphasize the study of medicinal plants that
found in folklorel3.6]. To prevent or deter free radical induced
lipid oxidation antioxidants are added to a variety of foodsl7!.
Continuous exposure to chemicals and contaminants increases
the free radicals amount and causes irreversible oxidative
damagel8.91. Tmproved antioxidant status plays an important
role in minimizing the oxidative damagel10]. Currently, the
development of resistance of pathogens against antibiotics
has become a difficult issue caused by the uncontrolled use of
modern antibiotics|11-16l. Furthermore, there are many reports
on antibacterial activity of various plants growing in different
region[17.18],

Sida cordifolia Linn. (S. cordifolia), commonly known as
berela (Bengali), is an herb under Family: Malvaceae that
is extensively used as a common herbal drug in the Indian
subcontinent. It is used in ayurvedic medicine(19]; it has anti—
inflammatory, anti—cancer, antibacterial activities and has
been investigated for encouraging liver re—growth(20-24]. Tt was
reported that the water extracts of the leaves possess analgesic
and anti—inflammatory activities in animal models(25]. On the
central nervous system it has a depressive effecti26l. Moreover,
the presence of ephedrine, vasicinol, asicinone and N—methyl
tryptophan had been supported by the earlier phytochemical
studies on the rootsl27]. Recently, studies showed that 50%
ethanolic extract of S. cordifolia has got antioxidant and anti—
inflammatory potential and the activity was comparable with the
standard drug diphenyli28]. Since, there are insufficient studies
on S. cordifolia roots extract and studies must be conducted to
determine its activity as medicinal plants, this research work
was designed to identify the chemical groups responsible for
the traditional use, in addition to studying the analgesic and
antibacterial effect of S. cordifolia roots.

2. Materials and methods
2.1. Collection and identification of plant material

For this present investigation the S. cordifolia was collected
from Khulna region, Bangladesh in November, 2004. The plant

was identified by Bangladesh National Herbarium, Mirpur,
Dhaka (Accession nomber is 31116).

2.2. Preparation of the plant material

The collected plant parts (roots) were separated from
undesirable materials, plants or plant parts. They were sun—
dried for one week. The plant parts were ground into a coarse
powder with the help of a suitable grinder. The powder was
stored in an airtight container and kept in a cool, dark and dry
place until analysis commenced.

2.3. Preparation of plant extract

About 200 g of powdered material was taken in a clean, flat—
bottomed glass container and soaked in 800 mL of 95% ethanol.
The container with its contents was sealed and kept for a period
of 7 d accompanying occasional shaking and stirring. The whole
mixture then underwent a coarse filtration by a piece of clean,
white cotton material. Then it was filtered through Whatman
filter paper (RE200, Bibby Sterilin, UK). The filtrate (ethanol
extract) obtained was evaporated under ceiling fan and in a
water—bath until dried. Tt rendered a gummy concentrate of
brown color. The gummy concentrate was designated as crude
extract or ethanolic extract.

2.4. Experimental animal

Young Swiss albino mice aged 4-5 weeks, average weight 20—
28 ¢ were used for the experiment. The mice were purchased
from the Animal Research Branch of the International Center
for Diarrhoeal Disease and Research, Bangladesh (ICDDRB).
They were kept under standard environmental condition for
one week for adaptation after the purchase and fed with ICDDRB
formulated rodent food and water. The ethical rules published
by International Association for the Study of Pain were
respected29].

2.5. Chemicals and reagents

All the chemicals used are of analytical reagent grade.
Mercuric iodide, potassium iodide, copper sulphate, sodium
potassium tartarate, sodium hydroxide, cupric sulphate, sodium
citrate, anhydrous sodium carbonate, naphthol, ferric chloride,
lead acetate were obtained from Sigma Chemical Co., USA and
concentrated hydrochloric acid, sulfuric acid were obtained
from Merck, Germany.

2.6. Phytochemical screening

Testing of different chemical groups present in extract
represent the preliminary phytochemical studies. To identify
the chemical constituents of plant extract standard procedures
are followed. The crude extracts were qualitatively tested for the
presence of chemical constituents using the following reagents
and chemicals: reducing sugar with Benedict’s solution,
flavonoids with the use of HCI, tannins with ferric chloride and
potassium dichromate solution, saponins with ability to produce
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stable foam, gums with Molish reagent and sulphuric acid,
steroids with sulphuric acid, alkaloids with Mayer’s reagent and
Dragendroff’s reagent and finally color change was observed
respectivelyl3031]. In each test 10% (w/v) solution of extract in
ethanol was taken unless otherwise mentioned in individual
test.

2.6.1. Determination of reducing sugar

Initially 0.5 mL of aqueous extract of the plant material was
taken in a test tube. Then 5 mL of Benedict’s solution was
added to the test tube, boiled for 5 min and allowed to cool
spontaneously.

2.6.2. Determination of flavonoids

A few drops of concentrated hydrochloric acid were added
to a small amount of an alcoholic extract of the plant material.
Immediate development of a red color indicated the presence of
flavonoids.

2.6.3. Determination of tannins

At the beginning 5 mL of the extract was taken in a test tube.
Then 1 mL of 5% ferric chloride solution was added or 1 mL of
10% potassium dichromate solution was added.

2.6.4. Determination of saponins
At first 1 mL solution of the extract was diluted with distilled
water to 20 mL and shaken in a graduated cylinder for 15 min.

2.6.5. Determination of gums
Initially 5 mL solution of the extract was taken and then
Molish reagent and sulphuric acid were added.

2.6.6. Determination of steroids
At first 1 mL solution of extract was taken and then added 1
mlL sulphuric acid. Red color indicated the presence of steroid.

2.6.7. Determination of alkaloids

At the beginning 2 ml, solution of the extract and 0.2 mL of
dilute hydrochloric acid were taken in a test tube. Then 1 mL of
Mayer’s reagent was added. Yellow color precipitate was formed
that indicated the presence of alkaloids or 1 mL of Dragendroff’s
reagent was added. Orange brown precipitate was formed that
indicated the presence of alkaloids.

2.7. DPPH radical scavenging activity

The free radical scavenging capacity of the extracts was
determined using DPPHI32.33]. A methanol DPPH solution (0.004%
w/v) was mixed with serial dilutions (1 to 500 pg) of extracts
and after 30 min, the absorbance was read at 515 nm using a
spectrophotometer. The experiment was performed in duplicate
and average absorption was noted for each concentrations.
Ascorbic acid was used as a standard. The percent inhibitions
were plotted against log concentration and from the graph IC,,
was calculated.

2.8. Antimicrobial potential

The antimicrobial assay was performed by using the disc
diffusion methodi34.351. Five pathogenic bacteria were used
as test organisms for antibacterial activity of sample extract.
These organisms were collected from the Microbiology
Laboratory of Square Pharmaceutical Limited, Pabna and
preserved in Microbiology Lab of Pharmacy Discipline, Khulna
University, Khulna. About 500 pg/disc of the sample extract
were used to observe the antimicrobial activity and compared
with the standard kanamycin (30 ug/disc). The test organisms
were inoculated on 10 mL previously sterilized nutrient agar
media, mixed thoroughly and transferred immediately to the
sterile petri dish in an aseptic condition using a sterile loop.
Prepared sample and standard solutions were applied to the
corresponding petri dish. The plates were incubated overnight
at 37 °C. After proper incubation, clear zone of inhibition around
the point of application of sample solution were measured and

expressed in mm.
2.9. Analgesic potential

Analgesic activity of the ethanolic extract of S. cordifolia
was tested using the model of acetic acid induced writhing in
micel36l. The test consists of injecting 0.7% acetic acid solution
and observing the animal for specific contraction of body
referred as “writhing’. Diclofenac Na was used as reference
standard drug. Experimental animals were randomly selected
and divided into three groups consisting of 5 mice in each
group. Each group received a particular treatment i.e., control,
positive control and 1 dose of the extract. Each mouse was
weighed properly and the dose of the test samples (500 mg) and
control materials (15 mL and 25 mg) were adjusted on the basis

of per kg of body weight.

2.9.1. Preparation of test samples and control material

For sample preparation 250 mg of the sample was measured.
The extracts were triturated in unidirectional manner with the
addition of small amount of Tween—80. After proper mixing of
extract and Tween—80, the distilled water was slowly added.
The final volume of the suspension was made 5 mL. For positive
control 12.5 mg of diclofenac Na was taken and a suspension of
5 mL was made. About 1% Tween—80 solution in distilled water
was added to 15 mL to prepare control solution. For preparation
of 0.7% acetic acid solution, 0.7 mL glacial acetic acid was
mixed with distilled water to 100 mL.

2.9.2. Determination of analgesic activity

Test samples, control and diclofenac Na were given orally by
means of a feeding needle. A thirty minutes interval was given
to ensure proper absorption of the administered substances.
Then the chemical that induces writhing, acetic acid solution
(0.7%, 10 ml/kg), was administered orally to each of the animals
of a group. After an interval of five minutes, which was given for
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absorption of acetic acid, number of squirms (writhing) was
counted for 15 min. Each mouse of all groups was observed
carefully to count the number of writhing that they had made
in 15 min.

2.10. Statistical analysts

Statistical analysis for animal experiment was carried
out using One—way ANOVA followed by Dunnet’s multiple
comparisons. The results obtained were compared with the
control group. P<0.001 was considered to be statistically
significant.

3. Results
3.1. Phytochemical screening

The crude extract was subjected for chemical group tests
and identified to have various types of important chemical

constituents. Results of different chemical group tests are
given in Table 1.

Table 1

Results of phytochemical screening (chemical group tests).

Seconda.ry Name of the Observation Result

metabolite test

Reducing sugar Benedict’s test Red precipitate —

Alkaloids Mayer’s test Yellow color precipitate +r
Hager’s test ~ Orange brown precipitate +r

Flavonoids General test No red coloration -

Tannins FeCl, test No brownish green color -

Saponins Frothing test Change was observed +r

No red—violet layer at the
Gums & . interface between the acid
Carbohydrates Molisch Test (bottom) and aqueous (upper)
layers
Steroids Sulphuric acid Red color was observed +r

test

u

++" stands for the presence and “——
secondary metabolites.

”

indicates the absence of

From the results it was observed that reducing sugar,
saponins, steroids and alkaloids were detected in the
ethanolic extract of S. cordifolia roots and other experimental
chemicals are absent.

3.2. Antioxidant potential

The ethanolic extract of S. cordifolia roots was tested for
DPPH radical scavenging activity. The results of DPPH free
radical scavenging activity on the ethanolic extracts and of
ascorbic acid (standard) is shown in Figure 1, whereas the
concentration of the extract increased, activity was found to
increase. The IC, value for the extract was 50 pg/mL and for
ascorbic acid standard was 1.16 pg/mL.

w—g=S. cordifolia = Ascorbic acid
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Figure 1. DPPH radical scavenging activity of ethanolic extract of S. cordifolia.

3.3. Antimicrobial potential

Antimicrobial activities of the extract were tested against
five pathogenic bacteria and compared with the standard
antibiotic kanamycin by measuring the zone of inhibition
diameter and expressed in mm. The results are shown in
Table 2.

Table 2

Antimicrobial activity of ethanolic extract of S. cordifolia roots.

Diameter of zone of inhibition (mm)

Microorganisms Kanamycin Ethanol extract
(30 pg/disc) (500 pg/disc)
Pseodomonas aueriginosa 18 0
Salmonila typht 18 0
Salmenella lurea 18 0
Staphylococcus auerius 18 0
Micrococcus lutea 18 0

The results showed the antimicrobial activity of the
extracts, and it was observed that all the organisms were
resistant to the extracts at 500 ug/disc concentrations. The
results of antibacterial screening do not support the basis
of traditional use. The experiment was conducted only with
five species of bacteria, which do not at all indicate the
total inactivity against micro—organisms. Therefore further
researches are essential with other species of bacteria,
viruses or other microorganisms.

3.4. Analgesic activity

Table 3 shows the result of statistical evaluation of the
effect of ethanolic extract of S. cordifolia roots on acetic acid
induced writhing in mice.

The results of the test showed that S. cordifolia ethanol
extract at a dose of 500 mg/kg exhibited highly significant
(P<0.001) inhibition of writhing reflex by 44.30% while the
standard drug diclofenac inhibition was found to be 45.22%
at a dose of 25 mg/kg body weight. The analgesic activity
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Table 3
Statistical evaluation of acetic acid induced writhing effect in mice.

Animal group No. of mice Total writhing Mean writhing % Writhing ¢ Inhibition of writhing ~ SD SEM  i—test (P values)
Control 5 115 23.00 100.00 = 1.40 1.01 -
Diclofenac (25 mg /kg) 5 63 12.60 54.78 45.22 3.73 .68 5.39 (P<0.001)
Extract (500 mg/kg) 5 64 12.80 55.70 44.30 0.94 047 9.20 (P<0.001)

SD: Standard deviation; SEM: Standard error of mean.

of the extract was significant in comparison with control
animals. The extract, at dose of 500 mg/kg showed significant
decrease in acetic acid induced writhing reflex of mice.

4. Discussion

A small portion of the extract was used for the phytochemical
tests for compounds including reducing sugar, tannins,
flavonoids, alkaloids, saponins, gums and steroids by standard
method. The phytochemical analysis revealed the presence of
reducing sugar, saponins, steroids and alkaloids. Tt has been
reported that there is a linear correlation between antioxidant
capacities and reducing power of plant extracts[37l. The
reducing properties are generally related to the presence of
reductones[38], which have been shown to exert antioxidant
action by breaking the free radical chain through donating a
hydrogen atom and may have great relevance in the prevention
and treatment of diseases associated with oxidants or free
radicals39]. It is known that saponins produce inhibitory effect
on inflammation and are the major ingredients in traditional
medicine and thus responsible for most of the observed
biological effectsl40.41], and this tend to justify the use of the
plant in traditional medicine. The plant extract was revealed
to contain saponins, so it is the justification of its traditional
use. The plant extract was also positive for steroids which
are very important compounds because it has a relationship
with compounds such as sex hormonel42], and it has also been
reported that steroids have antibacterial propertiesl43]. The
presence of these phenolic compounds in the plant justifies
the usefulness of these plants in herbal medicament and also
contributed to their anti oxidative properties. Cytotoxicity is
the common biological property of alkaloids and it has been
associated with medicinal uses for centuries[44], and their
presence in this plant tends to have the risk of poisoning by the
plant. The analgesic, antispasmodic and antibacterial properties
of alkaloids have also been reported by several workers(45-48].
The result of DPPH scavenging activity suggests that the plant
extract contains compounds that are capable of donating
hydrogen to a free radical in order to remove odd electron which
is responsible for radical’s reactivity[49]. The DPPH scavenging
ability of this plant extract could also reflect its ability to inhibit
the formation of ABTS+. The scavenging activity of ABTS+ radical
by the extract was found to be appreciable; this implies that
especially at higher concentration the plant extract may be
useful for treating radical—-related pathological damagel501. Tt
has been reported that acetic acid induced writhing method
is a useful techniques for the evaluation of peripherally acting

analgesic drugsl50-551. So, the observed analgesic activity of
the crude extract of the plant might be due to its possible
interference in the biosynthesis of prostaglandins and some
other autacoids. Recently many scientists have paid attention to
extracts and plant origin biologically active compounds due to
the side effects and resistance of the pathogenic microorganisms
against antibiotics(56]. Antimicrobial activity of the plant extract
was conducted against five Gram positive and Gram negative
bacteria.

In conclusion, it was observed from the present study that
reducing sugar, saponins, steroids and alkaloids are present
in the ethanolic extract of S. cordifolia roots. These presences
assume the potentiality of the antioxidant, anti—inflammatory,
antibacterial and cytotoxicity activity of the plants. In DPPH
scavenging test it ensured the potential antioxidant activity
of the extracts which was shown by the phytochemical
screening. The root extract also has the analgesic activity. The
antimicrobial activity of the extract shows that all the organisms
were resistant at 500 pg/disc concentrations. The experiment
was conducted only with five species of bacteria as test species
which do not at all indicate the total inactivity against micro—
organisms. Finally it can be concluded that, further works
on identification and isolation of active constituents in the
extracts may be exploited by in vivo study to determine the
underlying mechanism of the overall antioxidant activity. On
the basis of the obtained results of antimicrobial potentials it
can be suggested that, further evaluation of the antibacterial
and antifungal properties of the plant extracts against a more
extensive panel of microbial agents is reasonable.
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Comments

Background

Plant derived medicines attracted an increasing interest
since last couple of decades because of their potent
pharmacological activities, convenience to users, economic
viability and low toxicity. Multi—drug resistance of human
pathogenic organisms to synthetic medicines enforced us to
use phytomedicinal sources. This situation forced scientists
to search for new antimicrobial agents from various
medicinal plants like S. cordifolia. Despite the progress that
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has occurred in recent years in the development of therapy,
there is still a need for effective and potent analgesics,
especially for the treatment of chronic pain. In that sense S.
cordifolia could be a good pain killer.

Research frontiers

Phytochemical analysis of the ethanol extract of the
roots of S. cordifolia indicates the presence of important
secondary metabolites. In vitro antioxidant (DPPH scavenging
assay) the IC,, value was found 50 pg/mL which was not
comparable to the standard ascorbic acid. The crude extract
produced 44.30% inhibition of writhing at the dose of 500 mg/
kg body weight which is statistically significant (>0.001). In
vitro antimicrobial activity of the ethanol extract of the roots
of S. cordifolia showed no antimicrobial activity against
Pseodomonas aueriginosa, Salmonila typhi, Salmenella
lurea, Staphylococcus auerius and Micrococcus lutea.

Related reports

This study is quite different from the similar investigation
reported by Franzotti et al., (2004) who searched on the
anti—inflammatory, analgesic activity and acute toxicity
of S. cordifolia. Islam et al., (2003) also worked on the
same species of plant and the title was “Cytotoxicity and
antibacterial activity of Sida rhombifolia (Malvaceae) grown
in Bangladesh”. But this work is quite different from that
work.

Innovations and breakthroughs

This study has explored the possibility for the use of S.
cordifolia as pharmaceutical formulation without toxic effect.
Use of this material against some bacterial strains which
were not previously studied has been shown.

Applications

It is very significant to use this plant extract as natural
medicine in bacterial infections and analgesic with
appropriate doses and administration which could be
studied further. This study can lead to investigating other
pharmacological application of this plant.

Peer review

This is an interesting study in which the authors evaluated
the analgesic, anti—inflammatory and antibacterial
effects of S. cordifolia extract. Materials and methods are
well designed. Findings are interesting and interpreted
scientifically in discussion section.
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