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ABSTRACT: Introduction: Albizia odoratissima Benth., [Family: Mimosaceae] is commonly known as Black Siris. In
traditional Indian Medicine, bark of A. odoratissima is used in the treatment of leprosy, ulcers and cough. The
objective of this study was to screen methanolic extract of A. odoratissima bark for antimicrobial activity owing to its
ethnomedicinal use. Method: In agar well diffusion method, plate count agar (PCA) plates were inoculated with 100pl
of each pathogenic microorganism adjusted to standardized inoculum (1.5 x 108 CFU/ml) in triplicates and spread with
sterile swabs. After incubation for 24 hrs at 37 °C, the plates were observed. The zone of inhibition was measured and
expressed in millimeters. Result and Discussion: The extract showed good antibacterial activity only against Gram
positive bacteria with zone of inhibition ranging from 12 mm to 21 mm. Maximum zone of inhibition of 21 mm
at 80 pg/ml concentration was observed against S. mutans. The extract did not show any inhibitory activity
against Gram-negative bacterium (P auriginosa). The test antibiotic ciprofloxacin showed activity with zone
of inhibition ranging from 29 mm to 34 mm while ketoconazole showed zone of inhibition of 28 mm against C. albicans.
Phytochemical analysis of the extract showed the presence of steroids, tannins, phenolics, saponins. Conclusion:
From the study, it can be concluded that the methanolic extract of A. odoratissima bark possesses significant
antimicrobial activity against Gram positive bacteria (Staphylococcus aureus, Staphylococcus mutans) and yeast
(Candida albicans) which might be due to the presence of steroids, saponins and phenolics in the bark, with no effect

on Gram negative bacteria.
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INTRODUCTION

Medicinal plants represent a rich soutrce of antimicrobial
agents. Enteric bacteria are major causes of food-borne
illnesses and gastrointestinal problems in the developing
countries and human beings around the world.!" Clinically,
antibiotics produced by soil microorganisms and higher
plants have been known sources of antibiotics.” According
to Charles and Simmon (1992), the use of medicinal plants
also contributes significantly to primary health care in various
parts of the world.”! Numerous studies have reported that
medicinal plants produce a large number of secondary
metabolites with antimicrobial effects on pathogens.*’!
Therefore, medicinal plant extracts are emerging as
alternatives to conventional natural preservatives for the
control of the growth of food borne pathogens and food
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spoilage bacteria as they are generally safe to humans, and
environmentally friendly.

Albizia odoratissima Benth. (family: Mimosaceae) commonly
known as Black Siris (Hindi), Bhusirisah (Sanskrit) Karmaru
(Punjabi), Cinduga (Telgu), Karuvagai (Tamil) and Ceylon
rose-wood (Eng,), is a large erect tree distributed in the
sub-Himalayan tracts, slopes and valleys up to 1,500 m,
common in peninsular India, Assam, West Bengal and also
throughout the western ghats of South India.”™ It is a
large deciduous tree, 15-25 m tall with dark grey bark,
leaves bipinnate, leaflets 4-15 pairs, obliquely oblong
whereas flowers being pale yellowish white, fragrant in
terminal heads and fruits are oblong pod, redish brown
at maturity.” In traditional Indian Medicine, the batk of
A. odoratissima is used in the treatment of leprosy, ulcers
and cough.""! The bark is astrigent, acrid, cooling, depurative,
expectorant and useful in skin diseases, rheumatism,
erysipelas cough, bronchitis, diabetes and burning sensation.
The bark contains condensed tannins such as D-catechin,
isomers of leucocyanidin, melacidin and melanoxitin.!"!
In the current wave of antimicrobial resistance against
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chemotherapeutic drugs, there is need to search for
plants that could be resistance-free and affordable. The
objective of this study was to screen methanolic extract
of A. odoratissima bark for antimicrobial activity owing to
its ethnomedicinal use.

MATERIALS AND METHODS

Procurement and identification of Plant Material

The bark of plant was collected from the Herbal Nature
Park, Yamuna Nagar, during November 2009 and identified
as Albizia odoratissima (Family: Mimosae) by Dr. H.B. Singh,
Scientist In charge, Raw Materials and Museum, National
Institute of Science Communication And Information

Resources, New Delhi where a voucher specimen (No.:
NISCAIR/RHM 1382/184) has been deposited.

Preparation of Extracts

Shade dried plant bark was powdered, sieved (#40) and
stored in an air tight container at room temperature. Dried
powder was then extracted sequentially with petroleum
ether, chloroform, and methanol using soxhlation method.
The extract was concentrated to dryness using Rotary
evaporator (Heidolph, model-4011, USA). The yield of
the extract was found to be 20.34% w/w. The extract was
preserved in a refrigerator at 4 °C.

Phytochemical study
Methanolic bark extract of the plant was screening for the
presence of active constituents as per teported methods.'?

Test microorganisms

A total of four test bacteria namely Staphylococcus
anreus MTCC-T443, Streptococcus mutans MTCC-570 (Gram-
positive bacteria) and Pseudomonas aeruginosa MTCC-
2295 (Gram-negative bacterium) and one yeast Candida
albicans MTCC-227 were obtained from MTCC, IMTECH,
Chandigarh.

Agar well diffusion method for antimicrobial
activity

In agar well diffusion method, plate count agar (PCA)
plates were inoculated with 100ul of each pathogenic
microorganism adjusted to standardized inoculum (1.5 X
10% CFU/ml) in triplicates and spread with sterile swabs.
Wells or cups of 8 mm size were made with sterile cork
borer into agar plates containing the microbial (bacterial
and yeast) inoculum and the lower portion was sealed
with a little molten agar medium. 100ul volume of the
four different concentrations (80ug/ml to 20ug/ml) of
methanolic extract of .A/bizia odoratissima was poured into
a well of inoculated plates. Ciprofloxaxin (antibacterial)
and ketoconazole (antifungal drug) were used as positive
control which was introduced into a well instead of a extract.
The plates thus prepared were left at room temperature
for ten minutes allowing the diffusion of the extract into
the agar. After incubation for 24 hrs at 37 °C, the plates
were observed. Antimicrobial activity was indicated by an
inhibition zone surrounding the well containing the extract.
The zone of inhibition was measured and expressed in
millimeters. Antimicrobial activity was recorded if the zone
of inhibition was greater than 8 mm.[">!l

RESULTS AND DISCUSSION

The methanolic extract of A/bizia odoratissimawas evaluated
against three human pathogenic bacteria and one yeast
by agar well diffusion method as depicted in Table 1. The
extract showed antibacterial activity only against Gram-
positive bacteria, with zone of inhibition ranging from
12 mm to 21 mm. A maximum zone of inhibition of
21 mm at 80 pg/ml concentration was observed against
S. mutans. The extract did not show any inhibitory activity
against Gram-negative bacterium (P. auriginosa). The extract
was found to be effective at the three concentrations
(80 ug/ml, 60 ng/ml and 40 pug/ml) against yeast, C. albicans

Table 1: Antimicrobial activity of methanolic extract of Albizia odoratissima against human pathogenic

microorganisms

Chemical compound Concentrations

Diameter of zone of growth inhibition (mm)

Gram-positive bacteria Gram- Yeast
negative
bacteria
Staphylococcus Streptococcus Pseudomonas Candida
aureus mutans aeruginosa albicans
(MTCC-74430 (MTCC-5700 (MTCC-2295) (MTCC-227)
Methanolic bark extract of Albizia 80 pg /ml 14 mm 21 mm NA 18 mm
odoratissima 60 pg /ml 13 mm 20 mm NA 17 mm
40 pg /ml 13 mm 17 mm NA 11 mm
20 pg /ml 12 mm 17 mm NA NA
Ciprofloxacin disc (Positive control) 5.0 yg 29 mm 29 mm 34 mm NA
Ketoconazole disc (Positive control) 10.0ug NA NA NA 28 mm

NA- No activity
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with diameter of zone of growth inhibition ranging
between 11 mm and 18 mm. This extract may be used
to control the growth of Gram-positive bacteria and yeast.
The test antibiotic ciprofloxacin showed antimicrobial
activity with zones of inhibition ranging from 29 mm to
34 mm while ketoconazole showed zone of inhibition
of 28 mm against C. albicans. The methanolic extract
showed good activity against Gram-positive bacteria and
yeast. Zaika also reported that Gram-negative bacteria
were less susceptible to the antimicrobial agents than
Gram-positive bactetia.”! This may possibly be due to
the presence of high lipid content in the cell walls of
Gram-negative bacteria. Furthermore, the outer membrane
of Gram-negative bacteria is known to present a barrier
to penetration of numerous antibiotic molecules, and
the periplasmic space contains enzymes which are capable
of breaking down foreign molecules introduced from
outside.!'” Phytochemical analysis of the extract showed
the presence of steroids, tannins, phenolics, saponins in
the bark. Earlier, phenolic compounds from Olea europaea
L., saponins from Sorghum bicolor L' and steroids from
Jatropha padagrica were reported for antimicrobial activity.
Therefore, the antimicrobial effect shown by methanolic
extract of the plant might be due to the presence of these
constituents. It can also be concluded from the present
study that the antimicrobial activity of the extract is directly
proportional to the concentration used and is thus
concentration-dependent and hence, extract Albigia
odoratissima might be used as an alternative to the antibiotic
used in pharmaceuticals on the basis of inhibition
exhibited by the methanolic extract against the pathogenic
microorganisms.

CONCLUSION

From the study, it can be concluded that the methanolic
extract of _A. odoratissima bark possesses significant
antimicrobial activity against Gram positive bacteria

(Staphylococcus aurens, Staphylococcus mutans) and yeast (Candida
albicans) with no effect on Gram negative bacteria.
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