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The present study was conducted to evaluate the in vitro screening of antimicrobial activities of
some medicinal plants against the four bacterial (Bacillus subtilis, Staphyylococcus aureus,
Escherichia coli and Pseudomonas aeroginosa) and two fungal (Aspergillus nigar and Penicillium
chrysogenum) species. The solvent extracts like aqueous, acetone, methanol, hexane and
chloroform were tested for antimicrobial activities by disc diffusion method. The results showed
that, among the plant tested, four medicinal plants i.e. Adhatoda vasica, Alternanthera sessilis,
Plumbago zelanica and Tridex procumbense had strong inhibitory effect and inhibit the growth of
microbes. Other plants like Phyllanthus niruri and Withania somnifera could inhibit moderate
activity; whereas remaining plants had lowest activity. Further, among the extracts used, the
antimicrobial activities were found to be better in polar solvents like aqueous extract and least in
non-polar solvent extracts. Except Adhatoda vasica and Tridex procumbense, most of plants
revealed antibacterial activity than antifungal.
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INTRODUCTION

India is profusely rich in the history of medicinal plants and its 75 % folk population
is still using herbal preparations in the form of powder, extract and decoction, because
they are easily available in nature and native have stronger faith on traditional plants
(Rakesh er al., 2009; Patole & Mahajan, 2009). In Indian medicinal system like
ayurvedic, different parts of plants are employed as medicine to cure various diseases
(Kumar ef al., 2007; Sharma et al., 2009; Patil & Patole, 2010). These medicinal plants
produce a number of secondary metabolites viz. glycosides, alkaloids and flavonoids,
which are important for its medicinal values (Ravikumar et al., 2005). Presently, many
drugs from medicinal plants continue to occupy an important niche in modern medicine.
On a global basis more than hundred drugs, all single chemical entities extracted from
higher plants are currently in use , though some of these are now being made
synthetically for economic reason (Karuppusamy & Karegam, 2005; Kumar et al., 2007,
Gaherwal et al., 2010).

Khandesh region have a rich flora and broad tradition of medicinal plants (Patil,
2003; Mali et al., 2006). We have (Patole & Mahajan, 2009) reported better antimicrobial
potential of some medicinal plants from this region. In present investigation my aims is to
prepare the solvent extracts of locally available 10 plants, which have medicinal
properties and tested in vifro antimicrobial activities against two gram positive (Bacillus
subtilis and Staphyylococcus aureus), two gram negative (Escherichia coli  and
Pseudomonas aeroginosa) bacterial species and two fungal species (Aspergillus nigar
and Penicillium chrysogenum). Further, zone of inhibition of these plant extracts were
compared with standard antibiotics like Oxytetracycline and Gentamicin.
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MATERIALS AND METHODS

Collection of plant material : Aerial part of fresh plant material was collected from
near by places of Sakri (Dist- Dhule, M. S.). After confirmation of its identity and due
identification, collected material in bulk, cleaned thoroughly with water and subsequently
dried under shade. The dried materials were pulverized in a mechanical grinder to obtain
coarse powder.

Preparation of solvent extracts : Powdered plant material (100 g) was successively
extracted with 500 ml each of water, acetone, methanol, chloroform and hexane in a
soxhlet apparatus for 72 h. The liquid extracts were concentrated separately under
vacuum evaporator at 30 °C, the resulting dried extracts were preserved in a desiccator at
4 °C until further use. For antimicrobial screening, 1 % solvent extract was prepared
- freshly before use.

Standard antibiotics : The standard antibiotics such as Oxytetracycline
(antibacterial) and Gentamicin (antifungal) were purchased from chemist shop and used
to compare their zone of inhibition with various solvent extracts of experimental plants.

Microorganisms and screening : The microorganisms used include four bacterial
species (Bacillus subtilis, Staphyylococcus aureus, Escherichia coli and Pseudomonas
aeroginosa) and two fungal species (Aspergillus nigar and Penicillium chrysogenum).
Strains of the microorganisms were obtained from Department of microbiology, Mooljee
Jaitha College, Jalgaon (M.S.). The bacterial and fungal species were maintained on
Nutrient agar medium (Himedia, M 012) and Potato Dextrose agar media (Himedia, M
096) respectively. In vitro screening of antimicrobial activities of plant extracts against
bacterial and fungal species were employed by disc diffusion methad (Bauer et al., 1996).

RESULTS AND DISCUSSION

Table-1, depicts the in vitro screening of antimicrobial activities of medicinal plant
extracts. The result of screening of plant extracts against the tested strains of bacteria and
fungi revealed that, most of all solvent extracts of plants like Adhatoda vasica,
Alternanthera sessilis, Plumbago zelanica and Tridex procumbense were inhibited
higher zone of inhibition. Whereas, extracts of Phyllanthus niruri and Withania
somnifera showed moderate activity. The least zone of inhibition was reported in plants
viz. Butea monosperma, Celosia argentea, Euphorbia hirta and Sphaeranthus indicus.
Among the solvent used, aqueous extract was most active; the order of activity were
decreased from aqueous, methanolic, acetone, chloroform and hexane. This indicates that
the majority of secondary metabolites could be extracted more in polar solvents. It was
further reported that, the plants like Adhatoda and Tridex, showea both antibacterial and
antifungal activities while remaining plants showed only antibacterial activities. The
present finding is in agreement with earlier researchers (Aswal et al., 1996; Jeevan Ram
et al., 2004; Ignacimuthu ef al., 2006; Sharma et al., 2009; Hemashenpagam & Selvaraj,
2010). In comparison with standard antibiotics, they were showed 3 to 4 folds more zone
of inhibition than plant extracts.

In nutshell, the investigation clearly revealed that, different solvent extracts of plants
were tested against two gram positive and two gram negative species of bacteria and two
species of fungal pathogenic strains of human being. The plant extracts showed species
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Table I : In vitro antimicrobial screening some medicinal plants.

Antimicrobial activity

%o. Plant species = i I?acteria! species - Fungal species
¢ Gram positive Gram negative
EE B. S. E. P A P.
ﬁ subtilis | aureus coli aerogi. niger chrys.

Aq ++ ++ + + 4 +

Adhatoda vasica | Ac ++ ++ - + + -

0l Nees Met + + + + + -
Hex + + + + - =

Chl + + - + + +

Aq + ++ ++ + ++ +

02 Alternanthera Ac + + + + . <
sessilis Met - + T T N B

Linn Hex - + “ + % =

Chl + s - + = -

Aq - - - - ++ +

03 | Butea Ac - - - - + -
monosperma Met - - = +

Taub Hex + + - - x w

Chl - - - - . g

Ag + - ++ - + +

04 | Celosia Ac + - + = - %
Argentea Met - - + = > l

Linn Hex - - = & - -

Chl + - + . - -

Aq ++ + + o - R

05 | Euphorbia Ac - - - + “ -
Hirta Met - - - + = =

Linn Hex - - - = i &

Chl - - . - 3 P
Aq +++ ++ + ++ + ++

06 | Phyllanthus Ac +++ 2 - + - -
Niruri Met + 4 & - ++ +

Linn Hex = = B - - -

Chl - - - - i -

Aq ++ + ++ + + +

07 Plumbago Ac ++ ++ - - - -
Zelanica Met - ¥ T T+ £ N

Linn Hex - + - £ - »

Chl ++ +++ ++ + + o

Aq + o + = + N

08 Sphaeranthus Ac : g + : % -
Indicus Met - - ++ - - -

Linn Hex - - = s - -

Chl - - + g + -
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Aq +++ + ++ ++ ++ ++
Tridex Ac + - - ¥ N T
0S procumbenye Met + o + + T T
Linn. Hex s " " N m >
Chl - & = z + T
Aq ++ ++ ++ ++ . p
Withania Ac ++ +4++ +++ + + N
10. | Somnifera Met + - 4+ ¥ S -
Dunal Hex + - ++ + = -
Chl + + ++ + a »
11. | Oxytetracycline '
(antibacterial) - +++ +++ +++ +++ w -
12. Gentamicin
(antifungal) - - - “ - 44 o+
Control - - ” - . - . -

Antimicrobial activities (Zone of inhibition in mm, mean + SD (n = 3)

Nature of extracts : Aq : Aqueous; Ac : Acetone; Met : Methanol; Hex : Hexane; Chl :
Chloroform.

Activities :

Nil activity N

Activity between 6.0 to 9.0 mm i

Activity between 9.1 to 12.0 mm ++

Activity between 12.1mm onwards = +++

Bacterial species: Gram positive i) Bacillus subtilis and ii) Staphyylococcus aureus.
Gram negative i) Escherichia coli and ii) Pseudomonas aeroginosa

Fungal species: i) Aspergilius nigar and ii) Penicillium chrysogenum.

il

specific and solvent specific susceptibility. These tested extracts were most active and
their promising antimicrobial activities indicating the potential for discovery of
antimicrobial principles. Therefore, further phytochemical studies are required to
determine the types of compounds responsible for the antimicrobial effects of these
species. The results also indicate that, scientific studies carried out on medicinal plants
having traditional claims of effectiveness might warrant fruitful results. Several plant
species used by local tribe’s exhibit some degree of antimicrobial activity toward the
pathogens which causes skin diseases such as eczema, scabies, itches etc. These plants
could serve as useful sources for new antimicrobial agents.
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