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ANTIBACTERIAL ACTIVITY OF ALSTONIA SCHOLARIS: AN IN VITRO STUDY
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ABSTRACT
Alstonia scholaris a potent therapeutic plant was used in the present study to evaluate the antibacterial activity against Grampositive bacteria i.e. Bacillus coagulans and gram negative bacteria i.e. Escherichia coli. Ciprofloxacin was used as standard drug, and
methanol extract of Alstonia scholaris bark at different concentrations were used for the experimental evaluations, where inhibition
zones were calculated after disc diffusion assay for their antibacterial activity. Calculations of inhibition zones proved that Alstonia
scholaris is a persuasive inhibitor against both the bacteria.
Keywords: Alstonia scholaris, ciprofloxacin, methanol extract, Bacillus coagulans, Escherichia coli.

INTRODUCTION
Finding healing powers in plant is an ancient idea. The
increasing interest on the traditional ethno medicine may
lead to the discovery of novel therapeutic agents. Many
of the plant species have been documented
pharmacologically and clinically in the world which are
endowed with phytochemicals with marked activity on
human pathogenic bacteria. The present study was
carried out on the phytochemical and antibacterial
activity of bark of Alstonia scholaris.

the alkaloids in the leaves of A. scholaris. A new indole
alkaloid, alstonamine and a sitsirikine type indole alkaloid,
rhazimanine, also have been isolated from the leaves of
A. scholaris.7 Qualitative tests of Alstonia scholaris
methanol extract done by Khyade and Vaikos suggested
that plant is rich in iridoids, alkaloids, coumarins,
flavonoids, phlobatannin, reducing sugars, simple
phenolics, saponins and tannins.8 Banerji and Banerji
reported that a large number of alkaloids, steroids and
triternoids are present in A. scholaris.9
Preparation of plant extracts

MATERIALS AND METHODS
Plant materials
Alstonia scholaris is belonging to family Apocynaceae,
commonly known as Blackboard tree, Indian devil tree
and White cheesewood in English; Saptparna in Hindi and
Vishamachhada in Sanskrit. It is an evergreen, tropical
tree native to the Indian subcontinent. It is a well known
remedy for the treatment of various types of disorders in
the ayurvedic, homoeopathic and folklore system of
1,2
medicine in India.
Different parts of this plant are used in traditional
medicines.3 The bark is used for its tonic bitter and
astringent properties; it is particularly useful for chronic
diarrhoea and dysentery, indigestion and typhoid. It acts
as galactogogue, stomachic, laxative and liver tonic. Jahan
et al demonstrates the chemopreventive potential of
Alstonia scholaris bark extract in DMBA-induced skin
4
tumorigenesis in Swiss albino mice. Hadi and Bremner
tested A. scholaris for antimalarial properties. A. scholaris
showed significant luteolytic and anti-implantational
5
effect in rats. A. scholaris showed molluscidical and anticholinestarse activity against freshwater snail Lymnaea
6
acuminate.
Moreover, a lot of work has been done on its
phytochemical investigations. Chatterjee et al. studied

Bark of A. scholaris were collected from the campus of
University of Rajasthan, Jaipur and a specimen sample
was identified and submitted to the Department of
Botany, University of Rajasthan, Jaipur. Barks of the plant
were washed with tap water and shade dried for about 15
days. These dried barks were then powdered and
extracted with 100% methanol solvent. The filtrates were
evaporated under reduced pressure to get a thick residue.
This residue treated as experimental drug for the present
study.
Test microorganism
The antimicrobial activity was individually tested against
Gram-positive bacteria i.e. Bacillus coagulans and Gramnegative bacteria i.e. Escherichia coli. Both test strains
were maintained on nutrient agar (Hi-media Laboratory
Pvt. Ltd., Mumbai, India) and were sub-cultured every
two weeks. The bacteria B. coagulans was obtained from
Sporlac tablets and E. coli was procured from Institute of
Microbial Technology, Chandigarh, India.
Antibacterial activity assay
The disc diffusion method was adopted to test the
antibacterial activity where Ciprofloxacin was used as a
standard drug to compare the results of experimental
plant.
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Paper disc diffusion method
The disc diffusion method was used to determine the
growth inhibition of bacteria by the plant extracts. Discs
containing different concentration (200, 100, 50 and 25
mg/ml) of dissolved plant extract and prepared by using
sterile Whatman filter paper No. 1 (6 mm in diameter).
The discs were dried at 50ᵒC. Overnight cultures of each
of bacterial isolates was diluted with sterile normal saline
to give inoculum size of 106 cfu/ml. Nutrient agar medium
was prepared, sterilized, cooled and poured in to sterile
petri dishes to a depth of 4 mm about 25 ml/plate to
solidify. Pure cultures of the test organism were used to
inoculate the petri dishes. This was done by spreading the
inoculum on the surface of the prepared nutrient agar
plate using sterile cotton swabs which have been dipped
in the diluted suspension of the organism. The discs were
then aseptically placed evenly on the surface of the
inoculation and gently pressed down to ensure contact
using a pair of forceps. The plates were finally incubated
at 37ºC for 18-24hrs. The plates were examined after 24
hrs for clear zone of inhibition. All measurements were
taken in mm.
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tested methanol extract showed broader spectrum of
antibacterial activity being active to both gram positive
and gram negative organisms. 100mg/ml concentration
showed maximum antibacterial activity against Bacillus
coagulans and Escherichia coli with MIC of 8mm. 25mg
and 50mg concentration also showed antibacterial
activity against the test bacteria with a MIC of 7mm.
DISCUSSION
A Lot of work had been done by various scientist on the
7,10
phytochemical properties of A. scholaris
Banerji and
Banerji9 have reported that various alkaloids, flavanoids,
tannins and saponins are present in the leaves of Alstonia
scholaris, which could be responsible for its bactericidal
effects. The difference in the observed activity of various
concentration of extract (25mg, 50mg, 100mg) may be
due to varying degree of activity of compounds found in
the bark of the experimental plant.
CONCLUSION
In the current investigation the methanol extract of the A.
scholaris bark was found to be active on test bacteria.
Demonstration of antibacterial activity of A. scholaris
against the test bacteria is a possible indication of newer
antibacterial agents.
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Figure 1: Antibacterial activity of different concentrations of
methanol extract of Alstonia scholaris against B. coagulans
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Figure 2: Antibacterial activity of different concentrations of
methanol extract of Alstonia scholaris against Escherichia coli

RESULTS
Results obtained for the antibacterial test performed on
different solvent extract of Alstonia scholaris are
presented in Figure 1 and 2. Among the various extracts
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