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Abstract

Antimicrobial potential of methanolic leaf extract of Pavonia procumbens was carried out. The antimicrobial activity was tested
against five bacterial strains. Among the five different strains used, in the case of Staphylococcus aureus the zone of inhibition is
higher (30.17 mm) in 60μg/ml concentration. In Staphylococcus epidermidis the zone of inhibition  is higher in 60μg/ml
concentration (26.44 mm) In Escherichia coli zone (34.17mm) was observed in 60μg/ml concentration followed by 40μg/ml
(26.42 mm). At 40μg/ml of concentration the zone of inhibition is higher (25.67 mm) in Klebsiella pneumoniae and in Proteus
mirabilis showed (31.19mm) zone of inhibition in 60mg /ml concentration. The methanolic extract was effective on all the five
bacteria tested and extract was subjected to phytochemical analysis to confirms the presence of various secondary metabolites
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Introduction

India is a treasure chest of biodiversity which hosts a
large variety of plants and has been identified as one
of the eight important 'Vavilorian' centres of origin
and crop diversity. Although its total land area is only
2.4% of the total geographical area of the world, the
country accounts for 8% of the total global
biodiversity with an estimated 49,000 species of plants
of which 4,900 are endemic (Kumar and Asija
2000). There is a continuous and urgent need to
discover new antimicrobial compounds with diverse
chemical structures and novel mechanisms of action
because there has been an alarming increase in the
incidence of new and re-emerging infectious diseases.
Another big concern is the development of resistance
to the antibiotics in current clinical use. Higher plants
produce hundreds to thousands of diverse chemical
compounds with different biological activities
(Hamburger and Hostettmann, 1991). It is believed

that these compounds have an important ecological
role. These antimicrobial compounds produced by
plants are active against plant and human pathogenic
microorganisms (Mitscher et al., 1987). There are
several reports in the literature regarding the
antimicrobial activity of plant crude extracts and the
bioassay-guided fractionation of them to yield active
principles (Rabe and van Staden, 2000; Zgoda-Pols et
al., 2002). From an estimated 250,000 higher plants in
the world, only 5–15% have been studied for a
potential therapeutic value (Balandrin et al., 1985;
Kinghorn, 1992). A large number remains to be
investigated.  Medicinal plants have long been the
subject of human curiosity and need. Plant-derived
products are present in 14 of the 15 therapeutic
categories of pharmaceutical preparations that are
currently recommended by medical practitioners and
they form an important part of the health-care system
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in the western world (Phillipson and Anderson, 1989).
It is estimated that there are about 2,500,000 species of
higher plants and the majority of these have not been
examined in detail for their pharmacological activities.
The antimicrobial properties of certain Indian
medicinal plants were reported based on folklore
information (Dayal and Purohit, 1971; Hook and
Thomas, 1995; Reddy, 1995), and a few attempts were
made on inhibitory activity against certain pathogenic
bacteria and fungi (Taylor et al., 1995).

Plant based antimicrobials represent a vast untapped
source. The use of plant extract for medicinal
treatment has become popular when people realized
that the effective life span of antibiotic is limited  and
over prescription and misuse of traditional antibiotics
are causing microbial resistance (Alam et al., 2009).
These bacteria are considered as a significant source of
bateremia in burn victims, urinary tract infections and
hospital acquired pneumonia patients. As a result of
indiscrimate use of antimicrobial drugs in the
treatment of infectious diseases, microorganisms have
developed resistance to many antibiotics. There is a
need to develop alternative antimicrobial drugs. One
of the best approach is to screening the local medicinal
plants which represent a rich source of novel
antimicrobial agents. The present study was carried
out to investigate the antibacterial potential of
methanolic leaf extract of Pavonia procumbens
belonging to families Malvaceae were tested against
medically important five bacteria.

Materials and Methods

Source of plant materials

Plant of Pavonia procumbens was collected from Kolli
hills, it is situated at an ever-so-pleasant altitude
ranging from 1000 to 1300 m above mean sea level in
the Namakkal district of Tamil Nadu state, South
india. Some part of the eastern portion of the hill lies
in the Perambalur district. Kolli hill (Kollimalai in
Tamil) has an area of 282.92 sq. km16. It stretches 29
km from north to south and 19 km from east to west.
Kolli hill is a part of the Talaghat stretch and eastward
of the hill lies in Pachamalai. Collected plant specimen
was identified by Dr. S. John Britto, Director, The
Rapinat Herbarium and Centre for Molecular
Sytematics, St’ Joseph’s College, Tiruchirapalli, Tamil
Nadu, India and The Voucher specimen (IPH-52) was
deposited in Entomology lab, Arignar Anna
Government Arts College, Musiri, Tamil Nadu, India.

Extraction method

The dried leaves (100g) were powdered mechanically
using commercial electrical stainless steel blender and
extracted sequentially with methanol (500ml,
Ranchem), in a soxhlet apparatus separately until
exhaustion. The extract was concentrated under
reduced pressure of 22-26mm hg at 45o C by
‘Rotavapour’ and the residue obtained was stored at
4ºC in an amber vial. Then the vials were named and
covered with silver foil and transported to the
laboratory. Until use those vials were kept in cool and
dark place at 4ºC.

Test Organisms

Five bacterial strains, two Gram-positive
(Staphylococcus aureus and Staphylococcus
epidermidis) and three Gram-negative (Escherichia
coli, Klebsiella pneumoniae, Proteus mirabilis) were
used for the present studies.

Results and Discussion

In the present study, the antimicrobial activity of
P. procumbens leaf methanolic extract against various
microbial strains with respect to various
concentrations (μg/ml) was presented in the Table 1.
The zone of inhibition of test concentrations was
compared with standard concentration of control
Gentamycine (30µg/ml; for E. coli, S. aureus; Hailu
Tadeg et. al., 2005) Ofloxacin (10µg/ml for
K. pneumoniae) and Chloremphenicol (30µg/ml for
P. mirabilis and S. epidermidis; Nancy et al., 2000)
were used as reference standards.

Among the five different  bacteria used, in the case of
Staphylococcus aureus the zone of inhibition is higher
(30.17mm) in 60μg/ml concentration against the
control (30mm), followed by (29.61mm) in 40μg/ml
concentration and (19.42mm) in 20 mg/ml. In the case
of Staphylococcus epidermids the zone of inhibition  is
higher in 60μg/ml concentration (26.44 mm) against
its control (25.18 mm) followed by (24.62) in 40μg/ml
and (21.11) in 20μg/ml. In the  stain Escherichia coli
the zone of inhibition is higher (34.17mm) in 60μg/ml
concentration against the control (25.10 mm),
followed by (26.42 mm) in 40μg/ml concentration and
(21.93mm) in 20 mg/ml. In the case of Klebsiella
pneumoniae the zone of inhibition  is higher in
40μg/ml concentration (25.67 mm) against its control
(20.62 mm) followed by (19.53) in 60μg/ml and
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(23.02) in 20μg/ml. In Proteus mirabilis the
maximum inhibition zone (31.19 mm) was observed in
60μg/ml concentration against the control (30.01,
followed by 40μg/ml (27.61 mm) and (23.02mm) in

20μg/ml. Preliminary phytochemical screening of
methanolic extracts showed the presence of alkaloids,
anthraquinones, flavonoids, phenols, saponins and
tannins.

Table 1.Antibacterial activity of methanolic extract of P. procumbens.

Microorganism tested Zone of inhibition (mm) with respect to concentration of methanolic extract
20 mg/ml 40 mg/ml 60 mg/ml Control ( 30mg/ml)

Staphylococcus aureus 19.42 29.61 30.17 30
Staphylococcus
epidermidis

21.11 24.62 26.44 25

Escherichia coli 21.93 26.42 34.17 25
Klebsiella pneumoniae 14.62 25.67 19.53 20
Proteus mirabilis 23.02 27.61 31.19 30

Gentamycine (30µg/ml; for E. coli, S. aureus (Hailu
Tadeg et. al., 2005), Ofloxacin (10µg/ml for
K.pneumoniae; Karman et al., 2002) and

Chloremphenicol (30µg/ml for P. mirabilis and
S. epidermidis; Nancy et al., 2000) were used as
reference standards.

Table 2. Preliminary phytochemical analysis Methanolic extract of P. procumbens

Phytochemicals Methanolic extract
Alkaloids +
Anthraquinones +
Flavonoids +
Phenolics +
Glycosides -
Saponins +
Phytosteroids -
Tannins +

(+): Presence of chemical compound, (-): Absence of chemical compound

Present studies indicates that the methanolic extracts
of P. procumbens have potential antibacterial activity.
Many of the researchers (Alam et al., 2009) have
reported that methanol is highly potent solvent for
extracting the phytochemicals from the plant material.
The significant activity of methanol extract, which is
equal or slightly lesser than the standard antibiotics,
tends toshow that the active compounds of the plants
are better extracted with methanol. Natural products
are known to play an important role in both drug
discovery and chemical biology. In fact, many of the
current drugs either mimic naturally occurring
molecules or have structures that are fully or in part
derived from natural motifs. India is also a home for
many languages, cultures and beliefs that have in turn
contributed to the high diversity of traditional
knowledge and practice of the people, which, among
others include the use of medicinal plants. More than

95% of traditional preparations in the country are
some of the common uses of the medicinal plants sold
in markets include fumigation, vermifuge, pain relief
and treating skin infections. From the obtained results
P. procumbens could serve as a source of plant
derived natural products with antimicrobial resistance
activity to be used against microbes.

In conclusion, the plant investigated possessed activity
against  strain of bacteria. The extensive use of this
herbal plant by the local people in treating various
types of skin disorders might therefore be justified by
their antimicrobial activities against different strains of
bacteria, which are known to be responsible for
causing various skin infections. The results also
indicate that scientific studies carried out on medicinal
plants having traditional claims of effectiveness might
warrant fruitful results.
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