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ABSTRACT

Plant parts (leaves and flowers) of Cassia siamea and Lantana camara were collected, shade dried and powdered.
Methanolic extract, free flavonoid and bound flavonoid extracts were prepared and screened for their antibacterial
activity. Two pathogenic bacteria selected for the study were Escherichia coli and Staphylococcus aureus. Well
established filter paper disc method was used for screening the extract for antibacterial activity. Free flavonoid of
Cassia siamea was the most effective inhibitor against S. aureus (Al = 2.67) and bound flavonoid of Lantana camara
also showed good efficacy against S. aureus where inhibition zone was of 22mm diameter.
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INTRODUCTION

Nature has been a source of medicinal agents for
thousands of years and an impressive humber of modern
drugs have been isolated from natural sources, many
based on their use in traditional medicine. Various
medicinal plants have been used for years in daily life to
treat disease all over the world. Millions of rural
households use medicinal plants in a self-help mode.
Over one and a half million practitioners of the Indian
system of medicine in the oral and codified streams use
medicinal plants in preventive, promotive and curative
applications. In recent years, the growing demand for
herbal product has led to a quantum jump in volume of
plant materials traded within and across the countries.
Though India has a rich biodiversity, the growing
demand is putting a heavy strain on the existing
resources. According to an all India ethnobiological
survey carried out by the Ministry of Environment &
Forests, Government of India, there are over 8000
species of plants being used by the people of India

Plants remained, however, great sources of therapeutic
agents until the beginning of the 20" century. With
development of chemistry in the last century, plants have
been looked upon as sources of new therapeutic agents
(Kaushik 1989, Farombi 2003, Uniyal et al., 2006). This
investigation still continues and newer drugs of plants
origin are being discarded every year. A large number of
plants have been screened in last three decades for their
chemical constituents as well as for pharmacologically
active principles (Fabry et al., 1998, Mahesh and Satish
2008). Flavonoids are used for their therapeutic
properties several plants have been screened for their
various antibacterial, antifungal, antiviral, and properties
(Shahidi et al 2004).Anti microbial activity of flavonoids

(Barnabas and Nagarajan, 1998) has also been worked
out from different plant species in vitro. Agrawal (1980)
screened flavonoids from in vitro tissue cultures of
Argemone mexicana and for antimicrobial activity
against some pathogenic bacteria. Similarly Noureddine
et al., (2005) also reported antimicrobial activity of
phenolic compounds of various onions (Allium cepa) and
garlic (Allium sativum) extracts.

MATERIALS AND METHODS

The present study deals with the extraction and screening
of different extracts from aerial plant parts (leaves,
flowers) of two medicinal plants namely Lantana camara
and Cassia siamea. Escherichia coli and Staphylococcus
aureus test bacteria were procured from Sawai Man
Singh Medical College, Jaipur and were maintained on
nutrient agar medium consisting of Agar- 15 gm, Beef
extract- 3 gm, Sodium chloride- 5 gm, Peptone- 5 gm in
1 liter distilled water. A fresh suspension of test micro-
organisms in saline solution was prepared from a freshly
grown agar slant (fungal culture) before every
antibacterial assay.

Extraction Procedure

Plants collected were washed in running tap water to
remove dust. Aerial parts of the plants were shade dried
and powdered separately for extraction. Each of the dried
and powdered samples were soxhlet extracted with water
and 80 percent methanol for 24 hours on water bath. For
the extraction of free and bound flavonoids, the filtrate of
80 percent methanol was subsequently extracted in
separating funnel with petroleum ether, ether and ethyl
acetate. Petroleum ether fraction was discarded
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Table 1. Antibacterial Activity of Cassia siamea and Lantana camara plant extracts*

Test Material

Escherichia coli

Test bacteria
Staphylococcus aureus

1.Z. (mm) A.l. (mm) 1.Z. (mm) A.l. (mm)

A. 80% Methanolic extracts

Lantana camara Leaves 7 0.28 35 2.33
Flower 8 0.32 8 0.53

Cassia siamea Leaves -ve -ve -ve 1
Flower 8 0.32 9 0.6

B. Free flavonoids

Lantana camara Leaves 20 0.8 -ve -ve
Flower 0.28 9 0.6

Cassia siamea Leaves 0.32 - ve -ve
Flower 9 0.36 40 2.67

C. Bound flavonoids

Lantana camara Leaves 22 0.88 22 1.46
Flower 9 0.36 8 0.53

Cassia siamea Leaves 10 0.4 -ve -ve
Flower 8 0.32 12 0.8

Abbrev. I.Z. - Inhibition Zone, A.l.-Activity Index

*Note-Inhibition Zone of standard (Streptomycin) against E. coli is 25mm. Inhibition Zone of standard (Streptomycin)
against S .aureus is NIL. Inhibition Zone of standard Gentamycin against S. aureus is 15mm. Diameter of filter paper

disc (6mm) included in inhibition Zone.

due to its being rich in fatty substance. Ether fraction was
used for free flavonoids and ethyl acetate fraction for
bound flavonoids. Ethyl acetate fraction of each of the
samples was hydrolysed further with 7 percent H,SO, for
two hours and was re-extracted with ethyl acetate. The
fraction was washed with distilled water to neutrality and
dried (Bhadauria 2001).

Antibacterial screening

The filter paper disc method (Gould and Bowie, 1952)
was used for screening the extracts for antimicrobial
activity. Standard size whatman filter paper discs (6mm
in diameter) were saturated with the extract (0.04ml) and
air dried at room temperature to remove any residual

solvent that might interfere with the determination. The
discs were then placed on the surface of sterilized
nutrient agar medium that had been inoculated with the
test bacteria (saline solution) and air dried to remove the
surface moisture. The thickness of the agar medium was
kept equal in all the petri-plates and the standard discs of
Streptomycin and Gentamycin were used in each plate as
control. Before incubation, the petri-plates were placed
for one hour in a cold room to allow the diffusion of the
compounds. They were incubated at 37° C for 20-24
hours after which the zone of inhibition or depressed
growth was measured. Each experiment was done in five
replicates and the activity index was calculated for all of
them.
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RESULTS AND DISCUSSION

Different (Methanolic, Free flavonoids and Bound
flavonoids) extracts screened showed growth inhibitory
activity against one or both of the test bacteria (Table
1). The inhibition zone of extracts was compared with
the inhibition zone produced by the standards
(Streptomycin and Gentamycin).

In case of Cassia siamea best results were shown by
the extracts of free flavonoids where the Activity index
(A.l) was found to be the maximum (2.67) against
Staphylococcus aureus. Methanolic extracts and free
flavonoids of Cassia siamea showed good results
against Staphylococcus aureus, where activity indices
were 1 and 0.60, respectively. Free flavonoids showed
good efficacy against the both test bacteria. The
activity indices of 2.6 and 0.36 were shown against S.
aureus and E. coli, where inhibition zone were 40 and
9 mm, respectivey. Bound Flavonoids showed good
response against both bacteria tested. Inhibition zones
were 10 and 12 mm for E. coli, S. aureus and. Activity
indices (0.4 and 0.8) respectively further proved good
activity of bound flavonoids as compared to
Streptomycin against E. coli.

In case of Lantana camara 80% Methanolic leaf
extract of was effective against E. coli (Al=0.32) and S.
aureus (Al=2.33) where inhibition zones were 8 and
35, respectively. Free flavonoids of L. camara showed
good efficacy against both test bacteria. Bound
flavonoids were the most effective inhibitors for both
pathogenic test bacteria. The best response (Al=1.46)
was shown against S. aureus where the inhibition zone
was 22 mm. Best results were shown against S.aureus
the inhibition zone and activity index were 35 mm and
2.33 respectively.

Earlier workers, Mishra et al (1983), Kambizi and
Afolayan (2008), Negi and Pahwa (2010) observed the
antibacterial activity of various medicinal plants from
different countries and explained the traditional
therapeutic uses of medicinal plants. Sharma et al.,
(1998) screened Cassia italica for antibacterial activity
against Staphylococcus aureus and Escherichia
coli.Work on Flavonoids has been done by previous
workers for antimicrobial activity. Harborne and
Mabry (1982), Ahmad and Mohammad (1998) tested
some flavonoids isolated from leaves and flowers of
Citrullus colocynthis and Lyceum barbarum for their
anti microbial activity against bacteria and fungi. In the
present study, good antibacterial activity was shown by
the extracts of Cassia siamea and Lantana camara,
where the extracts of bound flavonoids were found to

be the best inhibitors for the growth of Staphylococcus
aureus as compared to standards used. From the
present findings, previous reports that Lantana camara
has strong antibacterial property are further supported.
A review of literature indicates that various
investigators have studied antibacterial agents in the
recent past, yet the work is very fragmentary. The
present study is an extension of the similar type of
work done till now.

ACKNOWLEDGEMENT
The authors are grateful to Prof. C. K. Ojha (Director
Academics) for providing necessary facilities and
support for the project work.

REFERENCES

Agrawal R (1980). Production of primary and
secondary metabolites from in vivo and in vitro tissue
cultures. Ph.D. Thesis University of Rajasthan, Jaipur,
India.

Ahmad IM and Mohammad ZF (1998). Screening of
some Indian Medicinal plants for their antimicrobial
properties. Journal of Ethanopharmacy 62 183-193.
Barnabas CGG and Nagarajan S (1998).
Antimicrobial activity of flavonoids of some medicinal
plants. Fitoterapia 59 508-510.

Bhaduaria S (2001). “Treatment of Dermatophytic
fungi by compounds of plant origin”, Ph.D. Thesis,
University of Rajasthan, Jaipur, India.

Fabry W, Okemo PO and Ansorg, R (1998).
Antibacterial activity of East African medicinal plants .
Journal of Ethanopharmacy 9 25-28.

Farombi EO (2003). African indigenous plants with
chemotherapeutic  potential and biotechnological
approach to the production of bioactive prophylactic
agent . African Journal of Biotechnology 2 662-671.
Gould JC and Bowie JH (1952). The determination
of bacterial sensitivity of antibiotics.  Edinburgh
Medical Journal 59 178.

Harborne JB and Mabry TJ (Eds.) (1982). The
flavonoids, Advances in research 1975-81, Methuen
Inc. New york.

Kambizi L and AJ Afolayan (2008). Extracts from
Aloe ferox and Withania somnifera inhibit Candida
albicans and Neisseria gonorrhea. African Journal of
Biotechnology 7 12-15

Kaushik P (1989). Production of Secondary
Metabolites from plants parts of some medicinally

109



Indian Journal of Fundamental and Applied Life Sciences ISSN: 2231-6345 (Online)
An Online International Journal Available at http://www.cibtech.org/jls.htm

2011 Vol. 1 (2) April — June, pp. 107-110/Bhadauria and Singh

Research Article

important plants. PhD Thesis, University of Rajasthan,
Jaipur, India.

Mahesh B and Satish S (2008). Antimicrobial activity
of some medicinal plants against plant and human
pathogen. World Journal of Agricultural science 4
839-843.

Mishra M, Ulubeden A and Johanson C (1983).
Antibacterial activity studies of flavonoids from Cassia
sps. Journal of Natural products 46 874-875.

Negi RS and Pahwa P (2010). In Vitro Antibacterial
activity of plants available in semiarid region of
Rajasthan-1, Journal of Phytological Research 23
211-216.

Noureddine B, Dahmouni S, Onodera S and Shiomi
N (2005). Antimicrobial activity of Phenolic
compounds of various onions (Allium cepa) and garlic
(Allium sativum). Journal of Food Technology 3 35-40.
Shahidi BGH, Agighi S and Kamiri NA (2004).
Antimicrobial and antifungal survey in plant used in
endogenous herbal medicine of south east region of
Iran. Journal of Biological Sciences 4 405-412

Uniyal SK, Singh RN, Jamwal P and Lal B (2006).
Traditional use of medicinal plants among the tribal
communities of chhota Bangal, Western Himalayan.
Journal of Ethnobiology and Ethnomedicine 2 1-14.

110



