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ABSTRACT
Antibacterial activity of organic extracts (petrolium ether, chloroform and methanol) from stem
bark, leaves and leaf derived callus of Amoora rohituka, an Indian medicinal tree used as
treatment for cancer and liver disorders, were examined against 10 species of human
pathogenic microorganisms: Bacillus subtilis, Micrococcus luteus, Mycobacterium pheli,
Staphylococcus aureus and Staphylococcus epidemidis, E.coli, Klebsiella pneumonia,
Pseudomonas aeruginosa, Salmonella typhi and Shigella sp. using micro dilution method in
96 multiwell micro titer plates. All the extracts from the different parts of the plant showed
antimicrobial activity against most tested microorganisms. The most active extract against
both Gram-positive and Gram-negative bacteria was methanol extract from the stem bark with
a minimal inhibitory concentration (MIC) value of 0.15 mg/ml against B. subtilis,
Mycobacterium pheli, Staphylococcus aureus, Staphylococcus epidemidis, E.coli and
Pseudomonas aeruginosa. Methanol extract of leaves also showed significant antibacterial
activity against Klebsiella pneumonia and Salmonella typhi (MIC=0.15 mg/ml). In methanol
extract of callus MIC=0.31 mg/ml was the highest against Bacillus subtilis, Micrococcus luteus,
Staphylococcus epidemidis and Salmonella typhi. Results obtained in this study, shows that
Amoora rohituka extracts can be a potential source of natural antimicrobial agent.
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INTRODUCTION

Medicinal plants have been used for centuries
as remedies for human diseases because they contain
components of therapeutic value. (Jamine, et al.,
2007). About three quarter of the world’s population
relies on plants and plant extracts for their
healthcare. India represented by rich culture,
traditions and natural biodiversity, offers a unique
opportunity for drug discovery researchers (Jachak
and Saklani, 2007). The acceptance of traditional
medicine as an alternative form of health care and
the development of microbial resistance to the
available antibiotics has led to investigate the
antimicrobial activity of medicinal plants. The
increasing failure of chemotherapeutics and antibiotic
resistance exhibited by pathogenic microbial
infectious agents has lead to the screening of several
medicinal plants for their potential antimicrobial
activity (Elizabeth, 2005).

Antimicrobial resistance has become a global
problem. Strategies to improve the current situation

include research in finding innovative antimicrobials
(Freeman et al., 1997). Multiple drug resistance has
developed due to the indiscriminate use of
commercial antimicrobial drugs, commonly used in
the treatment of infectious disease (Davis, 1994;
Service, 1995). In addition to this problem, antibiotics
are sometimes associated with adverse effects on the
host including hypersensitivity, immune-suppression
and allergic reactions (Ahmad et al., 1998).
Antibiotics and the chemotherapeutic agents have
been of value in controlling many infections but they
depend on judicious use to minimize the incidence of
resistant forms (Danso and Sake, 2002). This
situation forced scientists to search for new
antimicrobial substances. Given the alarming
incidence of antibiotic resistance in bacteria of
medical importance (Monroe and Polk, 2000), there
is a constant need for new and effective therapeutic
agents (Bhavnani and Ballow, 2000). A considerable
percentage of the people in both developed and
developing nations use medicinal plant remedies.
Therefore, there is a need to develop alternative
antimicrobial drugs for the treatment of infectious
diseases from medicinal plants (Clark, 1996; Cordell,
2000).

The antimicrobial nature of the plants has
been attributed to the wide verity of compounds they
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synthesized. The screening of bioactive compounds
has always been great interest to scientist looking for
new source of drugs useful in the treatment of
infectious diseases. Many reports show the
effectiveness of traditional herbs against
microorganisms, as a result plants are one of the
bedrocks for modern medicine to attain new
principles. Therefore, the use of plant products,
especially neem based derivatives (Melia azadirachta
L.) possessing bactericidal properties is being
investigated to prevent bacterial diseases in many
agricultural crops (Ahuja, 1997; Bora and Samuel,
1998; Hulloli et al., 1998).

Amoora rohituka is distributed throughout
India in evergreen forests and is a member of the
family Meliaceae. The plant parts have been reported
to be useful in splenomegaly, liver disorders, tumors
and also reported to possess various pharmacological
properties for human disorders (Chowdhury and
Rashid, 2003). The stem bark has been found to be
useful in certain tumors including liver and spleen
(Rabi and Gupta, 1995). The alcoholic extracts of the
stem has been reported to show anticancer activity
against Leukemia and Ehrlich ascites carcinoma in
mice (Jagetia and Venkatesha 2005). Literature
survey on this plant revealed efforts have not been
made towards the study of antibacterial activity of in
vivo and especially in vitro derived callus extracts of
A. rohituka.  Thus the present investigation was
focused on evaluation of antibacterial activity of in
vivo and in vitro derived callus extracts of A. rohituka
plant and compared with their native plant part
extracts.

Materials and methods

Plant materials

Healthy, disease free, mature leaves and stem
bark of 5-6 years old A. rohituka tree were collected
from Mysore, Mysore district, Karnataka (India) in
the month of March were used for the preparation of
different solvent extracts.

Induction of callus

Young leaves of A. rohituka were collected and
washed with running tap water, treatment with
bavistin and antibiotic followed by surface sterilized
with 0.1% mercuric chloride. Finally, the explants
were washed with sterile distilled water successively
three to four times and were inoculated on Murashige
and Skoog (1962) medium supplemented with 2.0
mg/l NAA (1-napthaleneacetic acid), 0.5 mg/l BAP
(6-benzyladenine purine), 30 g/l sucrose, 9 g/l agar at
pH 5.8 in glass jars for the production of callus. The

cultures were incubated at 25 ± 20C, 3000 lux
intensity for 16h photoperiod. Callus was
sub-cultured onto fresh medium of the same
composition for a period of six weeks before being
analyzed.

Extraction of stem bark leaves and leaf
derived callus

Thoroughly washed leaves and stem bark of A.
rohituka and in vitro grown callus were dried under
shade, and coarsely powdered in a ball mill. 25 g
powder of stem bark, leaves and callus (10 g) were
filled in the separate thimbles and extracted
sequentially according to the polarity of the solvents
(petroleum ether, chloroform and methanol) using a
soxhlet extractor for continuously 20 h (Chhabra et
al., 1982). The solvent was removed using rotary
evaporator at 400C to give a concentrated extract.
The final dried samples were stored in sterile bottles
and kept at 40C before use.

Test microorganisms

Authentic pure cultures of human pathogenic
bacteria (5 Gram positive: Bacillus subtilis,
Micrococcus luteus, Mycobacterium pheli and
Staphylococcus aureus and 5 Gram Negative: E.coli,
Klebsiella pneumonia, Pseudomonas aeruginosa,
Salmonella typhi and Shigella sp.) were obtained
from JSS pharmacy collage, Ooty, India.

Inoculum preparation

Nutrient broth was used for growing and
diluting the microorganism suspensions. Bacterial
strains were grown to exponential phase in nutrient
broth at 37°C for 18 h and adjusted to a final density
of 106

 CFU/ml by diluting fresh cultures and
comparing with McFarland density.

Antibacterial assay

Extracts were tested against the strains for
their inhibitory activity, using a common broth micro
dilution method in 96 multiwell micro titer plates, in
duplicate, as reported by Koneman (1995) and
recommended by the National Committee for Clinical
Laboratory Standard (NCCLS, 2001). For
susceptibility testing, 50 µl of Nutrient broth was
distributed from the second to the twelfth test tubes.
Dry extracts from each plant part were initially
dissolved in 100 µl of dimethyl sulfoxide (DMSO) and
then in nutrient broth, to reach a final concentration
of 10 mg/ml; 100 µl of these suspensions were added
to the first test well of each micro titer line, and then
50 µl of scalar dilutions were transferred from the
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second to the ninth well. The 10th well was
considered as growth control, since no extracts
solutions were added. Then, 50 µl of the bacterial
suspensions were added to each well. The final
concentrations of the extracts adopted to evaluate the
antibacterial activity were 0.01 to 5.00 mg/ml. Plates
were incubated for 24 h at 37°C. Ampicillin at the
concentration range of 0.01~5.00 mg/ml was prepared
in Nutrient broth and used as standard drug for
positive control. As an indicator of bacterial growth,
40 µl p-iodonitrotetrazolium (INT) violet dissolved in
water was added to the wells and incubated at
37°C for 30 min (Buwa and Van Staden, 2006). The
lowest concentration of each extract showing no
growth was taken as its minimal inhibitory
concentration (MIC) and confirmed by plating 5 µl
samples from clear wells on Nutrient agar medium.
The colorless tetrazolium salt acts as an electron
acceptor and is reduced to a red-colored formazan
product by biologically active organisms (Eloff, 1998).
Where bacterial growth was inhibited, the solution in
the well remained clear after incubation with INT.

RESULTS

The present study was designed to obtain
preliminary information on the antibacterial effect of
extracts from A. rohituka tree on certain pathogenic

microorganisms. Three different extracts from stem
bark, leaves and callus of A. rohituka were tested at
various concentrations (0.01~5.00 mg/ml), and the
evaluated MIC values are reported in Table 1. All
the plant parts showed antibacterial activity against
most tested bacteria.

Methanol extract from A. rohituka stem bark
showed potent activity against the tested bacteria and
the highest activity was observed against Bacillus
subtilis, Mycobacterium pheli, Staphylococcus aureus,
Staphylococcus epidemidis, E.coli and  Pseudomonas
aeruginosa with MIC=0.15 mg/ml. Methanol extract
of leaves also showed significant antibacterial activity
against Klebsiella pneumonia and Salmonella typhi
(MIC=0.15 mg/ml). In methanol extract of callus
MIC=0.31 mg/ml was the highest against Bacillus
subtilis, Mycobacterium pheli, Staphylococcus
epidemidis and Salmonella typhi. Petroleum ether
and Chloroform extract of stem bark, leaves and
callus extracts showed good to moderate activity
against all tested bacteria with MIC values in
between 0.31 mg/ml to 5.00 mg/ml.

DISCUSSION & CONCLUSION

Antibiotics provide the main basis for the
therapy of bacterial infections. However, the high
genetic variability of bacteria enables them to rapidly

Table: 1 In vitro antibacterial activity of stem bark, leaves and leaf derived callus extracts of
Amoora rohituka

MIC (mg/ml)
Microorganisms Stem bark Leaves Callus Control

A B C A B C A B C AM

Gram positive

�������� ���	���� 2.50 1.25 0.15 5.00 0.62 0.31 5.00 0.62 0.31 0.07

����������� ��	
�� 5.00 0.62 0.62 > 5.00 1.25 1.25 > 5.00 1.25 1.25 0.01

������	
���� ��
�� 5.00 1.25 0.15 > 5.00 1.25 0.31 > 5.00 1.25 0.31 0.03

�	����������� ��
�� 1.25 0.31 0.15 2.50 2.50 0.62 > 5.00 2.50 0.62 0.62

�	����������� 
���
����� 2.50 0.31 0.15 5.00 1.25 0.62 5.00 0.62 0.31 0.15

Gram negative


����� 1.25 0.62 0.15 2.50 1.25 0.62 2.50 0.62 0.62 0.15

��
���
�� ��
����� > 5.00 2.50 1.25 > 5.00 1.25 0.15 > 5.00 1.25 0.62 2.50

��
������� 
������� 2.50 2.50 0.15 2.50 2.50 1.25 5.00 2.50 1.25 2.50

�����
�� 	���� 2.50 0.62 1.25 5.00 2.50 0.15 5.00 2.50 0.31 1.25

����
�� ��� 1.25 1.25 0.31 2.50 2.50 0.62 2.50 2.50 0.62 2.50

���
	���
�� 
	�
�� ������������� ���
	����� �������������
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evade the action of antibiotics by developing antibiotic
resistance. Thus there has been a continuing search
for new and more potent antibiotics (Heisig, 2001).
According to World Health Report on infectious
diseases, overcoming antibiotic resistance is the major
issue of the WHO for the next millennium
(Raghavendra, et al., 2006). Hence, the last decade
witnessed an increase in the investigations on plants
as a source of human disease management
(Aiyelagabe et al. 2000; Prashanth et al. 2001;
Woldemichael et al. 2003).

In our studies, all the extracts were able to
inhibit the growth of one or more of the tested
microorganisms. The Gram-positive bacteria B.
subtilis, Mycobacterium pheli, Staphylococcus aureus
and Staphylococcus epidemidis were the most
sensitive strains to the methanol extract of A.
rohituka stem bark (MIC=0.15 mg/ml), while the
strongest activity was demonstrated against the
Gram-negative bacterium E.coli and Pseudomonas
aeruginosa (MIC=0.15 mg/ml) using the same extract.
And also in methanol extract of A. rohituka leaves
showed better activity against Klebsiella pneumonia
and Salmonella typhi (MIC=0.15 mg/ml).

The activity of the plant against both
Gram-positive and Gram-negative bacteria may be
indicative to the presence of broad spectrum
antibiotic compounds or simply general metabolic
toxins in the plant (Kostova and Dinchev, 2005). The
chemical investigations of A. rohituka afforded three
flavonoids (Jain and Srivastava, 1985), an alkaloid
(Harmon et al., 1979) a number of limonoids
(Mulholland and Naidoo, 1999), and triterpenes
(Chatterjee et al., 1970). Flavonoids are phenolic
structures containing one carbonyl group. Since they
are known to be synthesized by plants in response
to microbial infection (Dixon et al., 1983), it should
not be surprising that they have been found in vitro
to be effective antimicrobial substances against a
wide array of microorganisms. Their activity is
probably due to their ability to complex with
extracellular and soluble proteins and to complex
with bacterial cell walls (Cowan, 1999). More
lipophilic flavonoids may also disrupt microbial
membranes (Tsuchiya et al., 1996).

Plant extracts have great prospective as
antimicrobial compounds against test bacteria. It also
signifies the possible utilization of plant biotechnology
towards the development of a useful in in vitro
derived callus, which produce potentially bioactive
compounds present in natural plants. In the current
study, the best MIC values against most bacteria
were seen in the methanol extract from the plant
stem bark followed by leaf and callus extracts.

Similar reports were observed from Baliospermum
axillare (Singh and Sudarshana, 2003) and
Cardiospermum halicacabum (Girish et al., 2008).

The results of present research highlights, the
fact that the organic solvent extracts exhibited
greater antimicrobial activity because the
antimicrobial principles were either polar or
non-polar and they were extracted only through the
organic solvent medium (Mohanasundari et al., 2007:
Britto, 2001 ). The present observation suggests that
the organic solvent extraction was suitable to verify
the antimicrobial properties of this medicinal plant
and they supported by many investigators (Krishna
et al., 1997: Natarajan et al., 2005). The present
study justifies the claimed uses of A. rohituka in the
traditional system of medicine to treat various
infectious diseases caused by the microbes. The
obtained results may provide a support to use of the
plant in traditional medicine. Based on this, further
chemical and pharmacological investigations to isolate
and identify minor chemical constituents in A.
rohituka  and to screen other potential bioactivities
may be recommended.
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