British Microbiology Research Journal
10(1): 1-8, 2015, Article no.BMRJ.20002
ISSN: 2231-0886

SCIENCEDOMAIN international
www.sciencedomain.org

Antibacterial Activity of Flavonoids Extracted from
Seeds of Pongamia pinnata Linn on Methicillin
Resistant Staphylococcus aureus
Mary Shobha Rani Inala1, C. D. Dayanand2*, Nagarjuna Sivaraj1, P. M. Beena3
and A. V. M. Kutty3
1

Department of Cell Biology and Molecular Genetics, Sri Devaraj Urs Academy of Higher Education
and Research, Kolar, Karnataka, India.
2
Department of Biochemistry/Head Allied Health Sciences, Sri Devaraj Urs Medical College, Kolar,
Karnataka, India.
3
Department of Microbiology, Sri Devaraj Urs Medical College, Kolar, Karnataka, India.
Authors’ contributions

This work was carried out in collaboration between all authors. Authors CDD and PMB designed the
study. Author NS performed the statistical analysis. Authors CDD and AVMK wrote the protocol and
wrote the first draft of the manuscript and author MSRI managed literature searches. Authors MSRI
and NS managed the analyses of the study and literature searches. All authors read and approved
the final manuscript.
Article Information
DOI: 10.9734/BMRJ/2015/20002
Editor(s):
(1) Marcin Lukaszewicz, Department of Biotransformation, Faculty of Biotechnology, University of Wroclaw, Wroclaw, Poland
and Division of Chemistry and Technology Fuels, Wroclaw University of Technology, Wroclaw, Poland.
Reviewers:
(1) Anonymous, National University of San Luis, Argentina.
(2) Anonymous, Cumhuriyet University, Turkey.
Complete Peer review History: http://sciencedomain.org/review-history/10465

th

Original Research Article

Received 6 July 2015
Accepted 23rd July 2015
th
Published 9 August 2015

ABSTRACT
Aims: To assess the antibacterial property of seed crude extracts of Pongamia pinnata Linn and
isolated flavonoids component from crude extract against Methicillin resistant Staphylococcus
aureus obtained from clinical isolates.
Study Design: Observational study.
Place and Duration of the Study: Department of Allied health sciences, Department of
Biochemistry and Department of Microbiology in Sri Devaraj Urs Academy Of Higher Education and
Research ,Tamaka, Kolar, between February 2014 and march 2015.
_____________________________________________________________________________________________________
*Corresponding author: E-mail: cd8905@yahoo.co.in;
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Methodology: Confirmed clinical isolates for MRSA were collected from Microbiology department
to test the efficacy of crude extracts of seeds from Pongamia pinnata L. Methanolic crude extract
has been preferably used for isolation of flavonoid content using Dimethyl Sulfoxide [DMSO] and
methanol as ideal solvents during extraction process by column chromatography technique. Agar
well diffusion method was performed to determine the antibacterial activity of crude seed extracts
of Pongamia pinnata and isolated flavonoids by using quercitin as positive control for flavonoids.
Vancomycin a glycopeptide powder used as gold standard for comparing bactericidal activity of
quercitin, flavonoids and crude extracts of P. pinnata on MRSA.
Results: The highest antibacterial activity (75-89%) was observed in crude extract of Pongamia
pinnata in comparison to vancomycin considered as cent percent. Extracted flavonoids showed
activity (66-92%) with respect to crude extract and (50-84%) with vancomycin and the activity (7192%) with respect to quercitin when tested with concentration ranging from 25-400 µg/ml.
Conclusion: This study showed that seed extracts of Pongamia Pinnata L and its phytochemical
compound flavonoids showed potential antibacterial activity against MRSA using quercitin and
vancomycin.

Keywords: Agar well Diffusion; Pongamia pinnata Linn; flavonoid; vancomycin; quercitin; MRSA.
In the Indian Literature, various parts of this plant
have been suggested as medicine for various
ailments [8]. The seeds of this plant are used for
treating different inflammatory and infectious
diseases such as leprosy, lumbago, leucoderma,
muscular, and articular rheumatism [9-11].

1. INTRODUCTION
Methicillin Resistant Staphylococcus aureus
(MRSA) enhanced prevalence was reported in
recent years [1]. Although vancomycin a
glycopeptide antibiotic commonly used as drug of
choice for MRSA infections, emergence of
vancomycin resistant MRSA strain has become
more rampant that alarms as serious global
concern. This has made researchers to search
for suitable therapeutic active agents from plants
sources against various organisms [2,3] and also
on MRSA organism detected in hospital
environment [4].

However, there is very few information available
on phytochemical compounds isolated from
Pongamia pinnata seed extract showing
antibacterial activity against MRSA. Therefore
this study was undertaken to study flavonoid
component as potential antibacterial agent
against MRSA in comparison with known
flavonoid quercitin

In the present study, an attempt has been made
to evaluate antibacterial activity from Pongamia
pinnata L seed extract and its phytochemical
content such as flavonoids action to determine
the antibacterial effect on MRSA obtained from
clinical isolates which are confirmed by the
department of Microbiology.

2. MATERIALS AND METHODS
2.1 Collection of Pongamia pinnata Linn
Plant Seeds
Pongamia Pinnata Linn seeds were collected
and authenticated from the Horticulture College,
Tamaka, and Kolar. The collected seeds were
de-shelled and good quality seeds were dried
and used for our investigation.

The detection of MRSA infection is life
threatening and has very few therapeutic options.
This has led to screening of several medicinal
plants from numerous families to evaluate the
potential antimicrobial activity [5,6]. In our earlier
study, the bactericidal effect of Pongamia pinnata
Linn on various organisms isolated from the
clinical isolates showed the potential antibacterial
action on S. aureus [7]. This observation
generated an idea to design a study and find out
the similar effects on MRSA.

2.2 Preparation of P. pinnata Seed Extract
The extraction of Pongamia pinnata seed was
carried out by standard procedure [12]. The
seeds were dried in shade and powdered in a
mechanical grinder. Five grams of seed powder
was initially defatted with petroleum ether for
three–four times and further extracted with 50 ml
of absolute methanol and extract was subjected
for filtration by using whatman no1 filter paper.

Pongamia pinnata L is a medium sized glabrous
tree grows in South eastern Asia and Australia.
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The filtrate was concentrated in vacuum
evaporator under reduced pressure and air dried.
Thus obtained powder was stored in sterile
bottles at 4°C until further use.

2.6 Qualitative Detection of Flavonoids
[17]
Two ml of above extract was treated with few
drops of 20% sodium hydroxide which produced
intense yellow color, and on further addition of
dilute hydrochloric acid becomes colorless
confirming the presence of flavonoids.

2.3 Collection and Laboratory Detection
of MRSA from Clinical Sample by
Cefoxitin disk Diffusion Method [13]

2.7 Antibacterial Assay by Agar Well
Diffusion Method

MRSA contains mecA gene responsible for
resistance to betalactum antibiotics in addition to
molecular genetic analysis. Cefoxitin (mecA gene
inducer) disk diffusion test is the most accurate
test for detection of presence of mecA gene in S
aureus. The test procedure involves incubation of
lawn of test isolates on Mueller Hinton agar and
2% sodium chloride under standardized
conditions with a disc containing thirty microgram
of Cefoxitin which is according to the Clinical and
Laboratory Standards Institute (CLSI) that
indicated a zone of inhibition around the Cefoxitin
disk of ≥22 mm rules out MRSA. However, a
zone size equal or less than 22 mm indicates the
presence of mecA gene that confirms presence
of MRSA in clinical isolate

2.4 Phytochemical
Screening
Pongamia pinnata Seeds

MRSA isolates grown on nutrient agar plates,
was inoculated into nutrient broth and incubated
for 4-6 h at 37°C to obtain organisms in log
phase of growth. Broth turbidity was adjusted to
0.5 McFarland units to get 108 organisms /ml.
These standard inoculums were inoculated on to
Muller Hinton agar plates with a sterile glass
spreader to distribute the inoculums equally.
Wells were punched in the agar plate with help of
sterile cork-borer.
The different concentration of P.pinnata crude
extract and flavonoids, quercitin a commercially
obtained flavonoid and vancomycin a gold
standard was prepared using Dimethyl sulfoxide
solvent. 20 µl from five different concentrations
like 25 µg, 50 µg, 100 µg, 200 µg and 400 µg of
crude
extract,
flavonoid,
quercitin
and
vancomycin were added into respective agar
plates inoculated with MRSA using a sterile
pipette. Agar well with DMSO serves as internal
control where as quercitin and vancomycin
serves as positive controls. Then all the plates
were incubated at 37°C for 48 hours. The
antibacterial activity was assessed by measuring
the zone of inhibition around the well .The
experiments were performed in triplicates.

of

Phytochemicals from the seed extract of
Pongamia pinnata were qualitatively identified by
using standard procedures [14,15] such as
alkaloids,
flavonoids,
saponins,
steroids,
glycosides and tannins.

2.5 Isolation
and
Purification
of
Flavonoids from P. pinnata Seed
Extract by Using Adsorption Column
Chromatography

3. RESULTS

A glass column measuring 50 cm X 2 cms
dimension developed using methanol with silica
gel adsorbent on glass wool and allowed to settle
by gravity flow. Column was allowed to
equilibrate with suitable methanol as elution
solvent. The even surface of the silica gel in the
column protected by placing whatman filter paper
disc 1 gm/ml of processed crude extract was
applied for separation. All the eluted fractions
were tested for flavonoid content, the active
fractions were pooled and air dried under sterile
conditions. The concentrated dried powder
subjected for qualitative confirmation of
flavonoids using Dimethyl sulfoxide as a
dissolving solvent and quercitin as internal
standard [16].

The experimental results obtained from the
present study when tested using 25 to 400 µg/ml
crude extract, flavonoids, quercitin and
vancomycin indicated antimicrobial potential of
Pongamia pinnata seeds on MRSA organism
presented in Table 1.
Prominent antibacterial activity 89% observed in
crude extract with a diameter of inhibitory zone of
24 mm when compared to standard antibiotic
vancomycin powder (100%) that showed 27 mm
inhibitory zone. The structure of vancomycin and
quercitin is shown in Fig. 3.
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The isolated and partially purified flavonoid
content from the crude extract evinced 20 mm
diameter inhibitory zone that amounts to 84% of
inhibition with respect to vancomycin. However
the flavonoid component on comparison with a
known flavonoid
d member quercitin indicated 92%
of inhibition at 400 µg/ml respectively as shown
in Figs. 1&2.

exhibited by flavonoids of Pongamia pinnata
confers the chief component would be the
quercitin in flavonoid compounds isolated and
tested. Similarly, crude extract showed 54% of
inhibition with 15mm diameter of zone of
inhibition when compared to vancomycin. In the
same way 25 µg/ml flavonoids showed 66% of
inhibition with 10 mm of zone of inhibition
respectively.

The antimicrobial activity by flavonoids is similar
with the study of Rudi hendra et al. [18].

Thus, the sensitivity and specificity of crude
extract ranges from 25-400
400 µg/ml revealed
antibacterial activity of 75-89%
89% in comparison to
vancomycin.
Flavonoids
in
the
same
concentration range showed
owed activity of 66
6692%with respect to crude extract, 71
71-92% with
respect to quercitin and 50-84%
84% with vancomycin
is shown in the Graph 1.

The effect of flavonoid component on MRSA is
on agreement with few research report on
determination of antimicrobial activity by plants
[19-23].
23]. Generally quercitin is the widely
distributed flavonoid from the flavonoid group
and hence maximum antimicrobial activity

Fig. 1. Antibacterial activity of Pongamia pinnata crude extract and flavonoid against MRSA

Fig. 2. Antibacterial activity of vancomycin and quercitin against MRSA
4
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Quercitin
Fig. 3. Structure of querecitin and vancomycins
Table 1. Zone of inhibiton in mm at different concentrations against MRSA

Components
P. pinnata crude extract
Flavonoids
Quercitin
Vancomycin

25
15
10
14
20

Zone of inhibition (mm)
Concentrations (µg/ml)
50
100
200
17
19
20
14
16
18
17
18
20
20
21
22

400
24
20
22
27

30

zone of inhibition (mm)

25
20
Pongamia pinnata
15

Flavanoids
Vancomycin

10

Quercitin
5
0
25 µg

50 µg

100 µg

200 µg

400 µg

concentration
Graph 1. MRSA inhibiton by crude, flavanoids of P. pinnata l with quercetin and
vancomycin powder at diferent concentration
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out using other constituents to prove whether or
not other components have antimicrobial activity
on MRSA. Thereby any other compounds of
seed extract may accounts for inhibition on
MRSA. It is interesting to note that, isolated
flavonoids when compared with a known
flavonoid quercitin along with vancomycin
powder against MRSA showed arbitrarily
expected to nearest inhibitory effect indicates the
presence of quercitin in this isolated flavonoids.
Since, research work is ongoing in the institute
and hence evaluation of antimicrobial activity
with other bioactive compound(s) is to be tested,
and the isolation and purification of quercitin from
flavonoid extract and the mechanism of action of
quercitin to be explored.

4. DISCUSSION
In a report of our previous study, the crude
extract of Pongamia pinnata L seeds was tested
on the pathogenic organisms of clinical isolates
such as Klebsiella pneumonia, Proteus vulgaris,
Pseudomonas
aeruginosa,
Staphylococcus
aureus, Serratia marcescens, Micrococcus luteus
in comparison with antibiotic ceftizidime. The
results obtained facilitate to evaluate bactericidal
action of P. pinnata on MRSA organism in clinical
isolates. An evidence for antibacterial property of
flower extract of Pongamia pinnata against
pathogens causing serious infections reported
[24].
The phytochemical investigation of Pongamia
pinnata L indicated the presences of abundant
prenylated flavonoids such as furano flavoids,
chromeno flavones [25,26].

5. CONCLUSION
The study has proved that seed extracts of
Pongamia Pinnata L and its phytochemical
compound
flavonoids
showed
potential
antibacterial activity against MRSA using
quercitin and vancomycin. Therefore, flavonoids
have received much attention in the literature for
their potential beneficial effect in anti-infective
research.

Pongamia pinnata seed extract evidenced the
presence of phytochemical compounds such as
alkaloids, tannins, saponins, steroids, glycosides
and flavonoids by using qualitative tests.
However antibacterial activity was demonstrated
by isolation of flavonoid component in the
present study. There are studies which indicated
antimicrobial
activity
by
phytochemical
constituent from various medicinal plants for their
content namely phenolics, alkaloids, steroids,
tannins, saponins etc. The qualitative results
obtained are in agreement with other research
reports.
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