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ABSTRACT 
 

Introduction: Methicillin resistant Staphylococcus aureus (MRSA) is defined as the resistant to 
penicillinase-stable penicillin’s, thus the acronym MRSA is still under use even though methicillin is no 
longer the agent of choice for treatment. The use of vancomycin for MRSA remains as the treatment 
of choice but concerns with rising resistance to glycol peptides call for the restrictive use of these 
drugs. The resistance mechanism and the genes that mediate resistance have presumably evolved in 
organism that produce antibiotics such that the antibiotic produced is not effective against the 
producing organism. 
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. 
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 (71-
92%) 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. Flavonoids occupy the first grade antimicrobials in combating methicillin resistant 
staphylococcus aureus infections. These infections which are prominent in ICU units and HICU units 
can be drastically controlled without any side effects.  
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1. BACKGROUND  
 
Methicillin resistant Staphylococcus aureus (MRSA) is defined as the resistant to penicillinase-stable 
penicillin’s, thus the acronym MRSA is still under use even though methicillin is no longer the agent of 
choice for treatment [1,2]. Resistance to antimicrobial therapies has resulted in substantial increase in 
morbidity and mortality resulting in treatment failures leading to increased health care costs. Defining 
the precise health risk and estimation the increased cost is not a simple undertaking, which made the 
antibiotic resistance a global concern. Widespread use of antibiotics exerts pressure that acts as a 
driving force in the development of antibiotic resistance. The association between use of 
antimicrobials and the increased resistance has been well documented for nosocomial infections as 
well as community acquired infections [3]. 
 
The use of vancomycin for MRSA remains as the treatment of choice but concerns with rising 
resistance to glycol peptides call for the restrictive use of these drugs. The resistance mechanism and 
the genes that mediate resistance have presumably evolved in organism that produce antibiotics such 
that the antibiotic produced is not effective against the producing organism. The use of vancomycin is 
restricted by several issues that include low bactericidal activity and tissue penetration. The other 
commonly used antibiotics like ceftaroline and daptomycin are becoming resistant. There seems to be 
a need to identify alternate agents for MRSA treatment based on the site of infection [4,5]. 
 
India being the largest countries in population tops up in source of medicinal plants too that accounts 
for 120 families and 130000 plant species. Since, pre-historic times, variant parts of these plants were 
used in disease prevention and control. However, the bioactive compounds exhibiting antimicrobial 
properties are yet to be discovered. Studies focussed on plants contributing anti-MRSA activity were 
found to be Punica granatum, Plumbago zeylanica, Emblica officinalis, Camellia sinensis, Lawsonia 
inermis and Azardirachta indica. All these studies showed evidence of anti-MRSA activity but there is 
a lack of information on precise phyto constituents possessing anti MRSA activity. Most of these 
studies used crude formulations and could not conclude the exact phytochemical constituent 
pertaining to anti-MRSA activity. Hence, screening of exact phytochemical compound more relevant in 
treatment of MDR pathogens such as MRSA [6-13].  
 
The present study is aimed to screen the phytochemical compound flavonoid from seeds of Pongamia 
pinnata against MRSA. 
 
2. Pongamia pinnata Linn 
 
Pongamia pinnata is a medium sized tree belongs to family Leguminosae and sub family 
Papilionaceae. The tree grows in the regions of Asia and Australia. It is known as Karanaja in Hindi, 
Pungam in Sidha, Indian beech in English and Ponga, Pongam in Tamil. It is native to India, Nepal, 
Bangladesh, Myanmar and Thailand. Native to humid and sub-tropical environments and thrives in 
areas of annual rainfall. It grows to elevations of 1200 m but in Himalayan foot hills its height is not 
found above 600m. It does not grow on dry sands and is highly tolerant to salinity. Highest growth rate 
is observed on well drained soils with good moisture. It is also known as Pongamia glabra vent, Derris 
indica bennet, Pongam, Indian beech, Karum tree, Poonga oil tree. 
 
Pongamia Pinnata L: 
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Botanical description: 
 
The plant is medium sized evergreen deciduous tree with 35-40 feet height, fast growing. Leaves are 
alternate, pinnately compound, 2-4 inches in size. Flowers are Lavender, pink, 2-4 together and 15-18 
mm long. Pods are 3-6 cm long and 3 cm wide, thick walled, indehiscent 1-2 seeded. Seeds are ovoid 
or elliptical, been like, 10-15 cm long, dark brown and oily. Roots are tap root, thick and long, lateral 
roots are numerous and well developed. Bark is thin and greyish brown and yellow on the inside. 
 
The Phytochemical constituents of plant include alkaloids, glabrins, kaempferol, karangin, pinnatin, 
pongamol, quercetin and tannin. The seeds are reported to have 19% moisture, 17.4% protein, 6.6% 
starch, 27.5% fatty oil, 7.3% crude fibre and 2.4% ash. The nutritional value of leaves and twigs are 
nitrogen 1.16, 0.71; potash 0.49, 0.62; phosphorous 0.14, 0.11; and lime 1.54, 1.58% [14]. 
 
Collection of material: 
 
Pongamia pinnata L seeds were collected from campus of Sri Devaraj Urs Academy of Higher 
Education and Reseach, Tamaka, kolar. The seeds were de-shelled and good quality used for our 
investigation. All other chemicals used are of analytical grade. 
 
Preparation of fine seed powder: 
 
The seeds material was air dried and powdered.10 grams of fine seed powder was dissolved in 30 mL 
of methanol in a beaker. The mixture was placed in an orbital shaker for 72 hours, for maceration and 
then was filtered using whatman filter paper. The filtrate obtained is evaporated and resulted powder 
is stored in amber coloured air tight bottle and preserved until use. 
 
Phytochemical investigation: 
 
Phytochemical investigation of seeds of Pongamia pinnata were performed by adopting qualitative 
tests for the presence of various phytochemicals [15,16]. 
 
Isolation & purification of flavonoids from fine seed extract: 
 
The fine powdered filtrate of 100 mg/ml was solubilized in methanol and applied to glass column 
chromatography developed by Silica gel with a mesh size of 60-120 mm and equilibrated and eluted 
with methanol (2 mL/min). The active fractions were collected in a time interval of 1 min and 
qualitatively tested for flavonoid content and confirmed fractions were pooled. The pooled fractions 
were subjected for drying in air, thus obtained powder used for quantitative determination of 
flavonoids. 
 
Qualitative detection of flavonoid components: 
 
Each eluted fractions collected from column chromatography procedure were tested for flavonoid 
presence using few drops of 20% NaOH to the flavonoid fraction. The appearance of yellow colour 
which later on turns into colourless upon addition of concentrated hydrochloric acid indicates the 
presence of flavonoids [17]. 
 
Quantification of flavonoids: 
 
Quantification of flavonoids was performed by Aluminium chloride method [18]. Stock solution of 
quercetin (3 mg/ml) was aliquoted into different tubes to obtain the concentration in the range of 50 to 
500 µg/ml. Similarly, fine powder obtained from pooled fraction containing total flavonoids was also 
diluted to obtain the concentration range of 50 to 500 µg/ml. A volume of 0.5 ml of each fraction mixed 
with 1.5 ml of methanol, 0.1 ml of Aluminium chloride, 0.1 ml of 1M potassium acetate and 1.8 ml of 
distilled water to get the total volume of 4 ml. Contents were mixed and allowed for 30 minutes 
incubation in room temperature. The solution was centrifuged, clear supernatant used for 
measurement of absorbance. The obtained results were graphically represented in the Fig. 1. 
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Fig. 1. Showing the total flavonoid content of standard and sample
 

Preparation of inoculums: 
 

MRSA isolates were collected from department of microbiology, Sri Devaraj Urs Academy of Higher 
Education and Research, Tamaka, Kolar.
 

The cultures were grown in nutrient broth at 37°C, maintained in nutrient agar slants and stored at 
4°C for determining the antimicrobial activity of flavonoids isolated from seeds of 
Linn. 
 

Screening of bactericidal activity of flavonoids
 

Antibacterial activity of flavonoid components of 
Diffusion method. 100 μl of MRSA inoculum was spread on nutrient agar plate and different 
concentrations like 25 μg/ml, 50 μg/ml, 100 μg/ml, 200 μg/ml and 400 μg/ml of 
Pongamia pinnata as well as isolated flavon
Dimethyl sulphoxide. 20 µl of each prepared concentrate was added into respective wells inoculated 
with MRSA. DMSO was used as internal control. All the plates were incubated at 37°C for 24 hours. 
The zone of inhibition of each concentration was measured and the experiments were performed in 
triplicates to get good observation [19
 

3. RESULTS  
 

Since ancient times, plants are considered as richest bio
used in treating different types of infections. Therefore, modern medicine has evolved from traditional 
system by application of several chemical process for their phytochemical screening which are used 
in synthetic drugs [20,21]. The emergence of drug
an attempt was made in the current study to screen for the exact phytochemical compound 
possessing the antimicrobial activity. In this regard, flavonoids were isolated from seeds o
pinnata Linn and confirmed by qualitative and quantitative tests which showed that, the obtained 
flavonoid content is almost 25% in total phytochemical constituents.
 

The results of antibacterial activity revealed that the crude as well as flavo
significant antimicrobial activity in comparison with the standard antibiotic used vancomycin. About 
89% inhibition was noticed in crude and 84% inhibition was in flavonoid extract tested for antimicrobial 
activity in comparison with vancomycin taken as 100%. Whereas the standard flavonoid quercetin 
exhibited 92% inhibition compared with vancomycin. The results obtained from the study revealed that 
quercetin, the widely distributed flavonoid from flavonoid group had conferred maxi
activity hence it can be justified that the chief component quercetin might be the inhibiting factor / 
agent. 
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Education and Research, Tamaka, Kolar. 

The cultures were grown in nutrient broth at 37°C, maintained in nutrient agar slants and stored at 
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Screening of bactericidal activity of flavonoids: 

Antibacterial activity of flavonoid components of Pongamia pinnata Linn was performed by Agar well 
Diffusion method. 100 μl of MRSA inoculum was spread on nutrient agar plate and different 

μg/ml, 50 μg/ml, 100 μg/ml, 200 μg/ml and 400 μg/ml of crude 
as well as isolated flavonoid, quercetin and vancomycin were made by using 

Dimethyl sulphoxide. 20 µl of each prepared concentrate was added into respective wells inoculated 
with MRSA. DMSO was used as internal control. All the plates were incubated at 37°C for 24 hours. 
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Thus, the sensitivity and specificity of crude extract ranges from 25 to 400μg/ml that revealed 75-89% 
inhibition in comparison with vancomycin. Similarly, flavonoids exhibited 71-925 inhibition in the same 
concentration with vancomycin. The results were depicted in the below Table 1 and Figs. 2 and 3. 
 

Table 1. Antibacterial activity of flavonoids against MRSA with different concentrations 
 

 
 

 
 

Fig. 2. Antibacterial activity of crude extract and flavonoids extracted from Pongamia pinnata 
 

 
 

Fig. 3. Antibacterial activity of vancomycin and quercetin 
 

4. DISCUSSION 
 
Since, the modern medicine is in threat of losing its efficacy due to persistent resistant mechanism of 
microorganisms. It is essential to screen for novel drug resources from natural sources as 80% of 
World population are still dependent on Herbal medicine. Thereupon, an attempt towards identifying 
molecules having affluent biological properties has drawn assiduity towards the widely distributed 
secondary metabolites alike flavonoids. Flavonoids being as higher ranked polyphenolics contribute 
therapeutic benefits due to their molecular structure containing phenol ring. Phenols are the magical 
compounds with an ability to link with proteins and bacterial membranes to form complexes [22]. 
Thence, in our study, an attempt has been made to extract and purify the flavonoid from seeds of 
Pongamia pinnata Linn. 
 
Even though vancomycin is considered as the first line antibiotic used for MRSA treatment, it was 
found that it shows slow onset of bactericidal activity and poor penetration capacity. While many 
countries like Europe and United states recommend fixed dose with a goal to achieve minimum 
inhibitory concentration ratio ≥ 400 μg/ml which is in consistent with the current results that flavonoid 
exhibited good antimicrobial activity with the opted concentration [23]. Flavonoids have been reported 
widely in all plant species with less toxicity and hence considered in many therapeutic applications. 
Similarly, the present investigation on flavonoids proved to be an selective inhibitor of MRSA. There 
could also be an interesting fact that, isolated flavonoids when compared with vancomycin against 
MRSA showed arbitrarily nearest inhibitory effect which indicates the presence of quercetin in the 
isolated flavonoids. 
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Nitiema et al. [24] studied on antibacterial activity of quercetin on commonly encountered pathogens 
in Intensive care units and High dependency care units viz S. aureus, E. coli and Proteus vulagris with 
a concentration of 300-400 μg/ml. The desired concentration had showed significant inhibitory activity 
on S. aureus and E. coli which co-ordinates with current study on MRSA, hence can be confirmed that 
isolated flavonoid has potent amount of quercetin. Secondary metabolites particularily phenolics 
known to exert bactericidal action [25,26]. Thereupon, the secondary metabolites of plants are proved 
to contribute benefits in variant kinds to human in combating various diseases. 
 

5. CONCLUSION 
 
The conclusion from the present study is that, flavonoids occupy the first grade antimicrobials in 
combating methicillin resistant Staphylococcus aureus infections. These infections which are 
prominent in ICU units and HICU units can be drastically controlled without any side effects. 
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