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Abstract: Pongamia pinnata (Linn.) popularly known as “Karanj” has been a part of traditional
medicine and principally used for the control of microbial infections. As the seed of the plant is
presumed to possess antimicrobial property, the present study involved the evaluation of antifungal
activity of seed extracts and their phytochemical constituents of P. pinnata against standard strains
and clinical isolates of Candida albicans. The partially purified phytoconstituents were obtained by
column chromatography. Inoculum was prepared according to Clinical and Laboratory Standards
Institute (CLSI) method (M27-A). The in vitro antifungal assay was performed by broth microdilution
method (M38-P). Drugs (standard/test) were serially diluted by two-fold microdilution technique.
The Minimum Fungicidal Concentration (MFC) of the drugs was determined by the sub-culture recovery
technique. The results portrayed that the isolated chemical component ‘C’ exhibit the MFC of 12.5g/ml
for both standard strain and clinical isolate of C. albicans. Besides, the seitz filtered and lyophilized

*Author for Correspondence. E-mail: dresteaar@gmail.com



INDIAN JOURNAL OF APPLIED MICROBIOLOGY  Vol. 15 No. 1 Jan.-Jun. 2012

2 SRIDHAR ET AL

aqueous extracts of the seed demonstrated anti-candidal activity with the MFC of 25g/ml. The MFC
values of standard antifungal drugs were also recorded. Overall, the study revealed that the seed
extracts and their purified components of Pongamia pinnata (Linn.) possess potential anti-candidal
property.
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Introduction
The seeds of Pongamia pinnata (Beech, Pongam, Honge, Ponge, and Karanj) have been known to
contain a bitter and highly viscous oil known as Pongamia oil which comprises 27-37% of the total
weight of the seed. It has been deciphered to contain furanoflavone, karanjin, pongamol, kanugin and
demethoxy kanugin - all having antimicrobial properties. Few studies had reported the antimicrobial
properties of the seeds of P. pinnata. Elanchaezhiyan et al. [1] had conducted in vitro studies to
demonstrate the antiviral potential of these seeds against Herpes simplex viruses. Pritee Wagh et al.
[2] had tested different concentrations of seed oil of P. pinnata in order to evaluate their antifungal
activity against Aspergillus niger and A. fumigatus.

The Clinical and Laboratory Standards Institute (CLSI) protocols are adopted for precise
susceptibility testing of the microorganisms against antibiotics and natural drugs. The present study
was carried out with a view to follow this modern pharmaceutical assay to evaluate the anti-candidal
properties of whole extract and the partially purified phytochemicals of seeds of P. pinnata. The results
were expressed as Minimum Fungicidal Concentration (MFC) against the test organism, Candida albicans.

Materials and Methods
Test Organisms used

For the purpose of demonstrating anti-candidal activities of seed extracts of P. pinnata, the standard
strain obtained from American Type Culture Collection (No. 90029) and a clinical isolate of C. albicans
were used for the study. The identities of the cultures were confirmed by lactophenol cotton blue
stain, potassium hydroxide mount, Gram’s stain and germ tube test.

Standard Antifungal drugs used

In order to compare and assess the results, standard antifungal drugs such as Amphotercin B,
Fluconazole and Itraconazole were used as quality controls.

Preparation of Seed extracts and their Chemical constituents

The fruit of P. pinnata (Linn.) were collected from the tree and its seeds were separated from the pulp.
The seeds were shade dried for ten days and ground using blender at high speed. The powder of the
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seeds was subjected to standard procedures [3, 4] to prepare the whole aqueous and ethanolic
extracts. These extracts were seitz filtered & lyophilized for use to demonstrate their anticandidal
activity. The chemical constituents of the seed kernel were extracted and partially purified by column
chromatography as per the method described by Aneja et al. [5].

Assay of Anti-candidal Activity

The anticandidal assay of the powdered extracts and partially purified extracts of seeds of P. pinnata
(Linn.) was performed following the Broth Micro-dilution method of CLSI (M-38P) [6] using a 96 well
microtitre plate. Serial two fold dilution of both test and standard drugs were prepared for this purpose.
The Candida inoculum was prepared according to NCCLS method (M27-A) [7]. Seven rows of wells
of microtitration plate were used each of them assigned for seitz-filtered-lyophilized aqueous and
ethanolic extracts (2), phytoconstituents (2) and standard antifungal drugs (3). In each row three
controls were maintained including the positive control containing dry free medium (200µl) with 100µl
of fungal inoculums (control 1); Blank which consisted of dry free medium (200µl) without fungal
inoculum (control 2) and a drug control prepared by taking 200µl of medium and 100µl of DMSO in well
added with 100µl of fungal inoculum (control 3). All the other wells of microtitre plate were taken 200µl
each of sterile RPMI-1640 medium. To each well 100µl of two-fold diluted drugs (test / standard) were
taken followed by the addition of 100µl of fungal inoculums except in blank control. Separate microtitre
plates were maintained for testing ATCC and clinical isolates of C. albicans. The microtitre plates were
maintained at 37oC and examined regularly at 12, 24, 36 and 48 hours of incubation. The inhibition of
fungal growth was observed by visual examination with the aid of a reading mirror.

The MFC values were determined by the sub-culture recovery technique [8]. This technique was
followed to confirm the complete inhibition (appearance of visible clear medium) in terms of percentage
of inhibition and MFC. It was performed by taking 20µl of suspension from each test well of microtitre
plate and spread-inoculating it on Saborauds Dextrose Agar plate. All the plates were incubated at 37C
for 48 hours. After the incubation period the plates were examined for the growth / absence of growth
of C. albicans.

Results
Results of antifungal studies indicated that the drug Amphotericin B was effective in inhibiting both
clinical and standard strains of C. albicans with an MFC of 12.5g/ml. The Itraconazole, commonly
used drug for Candidal infection showed no effect on the test organisms. But, Fluconazole, a drug of
choice for emerging resistant strains suppressed the growth of both strains of C. albicans at
concentrations starting with12.5g/ml (Table 1 & 2; Fig. 1).
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Table 1. Anti-Candidal Activity of the standard commercial antifungal agents against
Candida albicans ATCC 90029

Concentration  (g/ml) of drug and action on the test organism 
S. No. Antifungal Drug 

12.5 6.25 3.125 1.56 0.78 0.39 0.195 0.097 

1. Amphotercin B + _ _ _ _ _ _ _ 

2. Fluconazole + _ _ _ _ _ _ _ 

3. Itraconazole _ _ _ _ _ _ _ _ 

 (+) Inhibition; (-) No inhibition

Table 2. Anti-Candidal Activity of the standard commercial antifungal agents against
Candida albicans (Clinical isolate)

Concentration  (g/ml) of drug and action on the test organism 
S. No. Antifungal Drug 

12.5 6.25 3.125 1.56 0.78 0.39 0.195 0.097 

1. Amphotercin B + _ _ _ _ _ _ _ 

2. Fluconazole + _ _ _ _ _ _ _ 

3. Itraconazole _ _ _ _ _ _ _ _ 

 (+) Inhibition; (-) No inhibition

The seitz filtered-lyophilized
aqueous extract of the seed of P. pinnata
(Linn.) showed considerable inhibitory
activity on the test organisms with a
MFC of 25g/ml and no significant result
was observed in case of ethanolic seitz
filtered-lyophilized seed extract
(Table 3 & 4). Moreover, the ethanol even
at the concentration of 70% did not
show any lethal effect on the strains
tested.

The column chromatography
of the poten t ia l  aqueous seed

Fig. 1. Anticandidal Assay by Broth Microdilution method
against Candida albicans ATCC 90029
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extract of P. pinnata (Linn.) yielded four partially purified chemical components which were named ‘A’
to ‘D’. Among these components only ‘C’ and ‘D’ have been proved to be structurally stable and
hence considered for antifungal assay in the present study. The component ‘C’ displayed complete
inhibitory (MFC) effect on the test organisms at a concentration of 12.5g/ml (Table 5). However no
significant result was detected with the component ‘D’.

Table 3. Anti-Candidal Activity of the Whole Aqueous seed extract of P. pinnata (Linn.)

Concentration (g/ml) and action on the test organism  
S. No. 
 

Organisms 
25 12.5 6.25 3.125 1.56 0.78 0.39 0.195 0.097 

1. 
Candida albicans 
ATCC 90029  

+ _ _ _ _ _ _ _ _ 

2. 
Candida albicans 
Clinical isolate 

+ _ _ _ _ _ _ _ _ 

 (+) Inhibition; (-) No inhibition

Table 4. Anti-Candidal Activity of the Whole Ethanolic seed extract of P. pinnata (Linn.)

Concentration (g/ml) and action on the test organism 
S. No. Organisms 

12.5 6.25 3.125 1.56 0.78 0.39 0.195 0.097 

1. 
Candida albicans 
ATCC 90029  

_ _ _ _ _ _ _ _ 

2. 
Candida albicans 
Clinical isolate 

_ _ _ _ _ _ _ _ 

 (+) Inhibition; (-) No inhibition

Table 5. Anti-Candidal Activity of the Partially purified chemical Component ‘C’

Concentration (g/ml) and action on the test organism 
S. No. Organisms 

12.5 6.25 3.125 1.56 0.78 0.39 0.195 0.097 

1. 
Candida albicans 
ATCC 90029  

+ _ _ _ _ _ _ _ 

2. 
Candida albicans 
Clinical isolate 

+ _ _ _ _ _ _ _ 

 (+) Inhibition; (-) No inhibition
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Discussion
The yeast Candida albicans has been emerging as a precarious opportunistic pathogen, especially in
the case of immunocompromised individuals [9]. Besides, infections by this agent have been reported
to be more common among old aged, diabetic [10] and organ recipients [11]. In recent years there are
many reports of development of resistance among C. albicans to the commonly preferred antifungal
drugs Fluconazole, Itraconazole etc. The first case of vulvovaginal candidiasis caused by an azole
resistant C. albicans strain was reported by Sobel and Vazquez in 1997 [12]. Since then there has been
several reports on the occurrence of drug resisting strains of C. albicans [13]. Casalinuovo et al. [14]
had reviewed the emergence of Fluconazole resistance among clinical isolates of C. albicans and
attributed the development specific molecular pathways limiting the treatment of candidal infections.
Thus, these drug resistant organisms challenge the attempts of treating the patients with commonly
available drugs. In order to circumvent this and to ensure proper medical care there occurs a need for
switching over to alternate drugs which can combat these strains. The drugs of herbal origin play a
critical role for salvage of such cases where the routine antibiotics fail in their action.

The results of the present study depicted that Amphotericin B has been effective in controlling
both clinical and standard strains of C. albicans even at lower concentrations. As this drug is available
mainly for intravenous injection, the superficial infections caused by C. albicans respond poorly to
this when compared to other topical agents.

The present study witnessed Fluconazole as the standard antifungal drug since it exhibited
highest MFC values (12.5g/ml) against both the clinical and standard strains of C. albicans. But
review of literature illustrated that there has been substantial emergence of fluconazole resistant
strains in immunocompromised patients [15, 16]. Several works that had been carried out in the line of
in vitro susceptibility studies of Candidal infection to antifungal drugs lucidly portray the display of
variations among fungal strains due to the development of drug resistance.

In recent years researchers have been showing considerable interest in demonstrating the antifungal
properties of P. pinnata. Benito Johnson et al. [17] had screened the alcoholic and aqueous leaf extracts
of P. pinnata for their antifungal activity against Aspergillus species. Kanatiwela et al. [18] had explored
the inhibitory effects of root extract of P. pinnata against several strains of Candida sp.

Several methods are available for demonstrating the antifungal activities of various parts of P.
pinnata. The plate assay method adopted by Chandrashekar and Prasanna [19] had been found
useful to investigate the anticandidal activity of leaf extracts (petroleum ether, chloroform and acetone)
of P. pinnata. But, the broth microdilution method (M38-P) employed for accomplishing in vitro
antifungal assay, for testing the susceptibility pattern of fungi to antifungal agents using a 96-well
microtitre plate, is the most sought-after technique in recent times [20, 21]. But, the research works
which utilized this technique are scanty in India [22].

No in vitro studies have been conducted using seitz filtered-lyophilized whole seed extracts and
purified chemical components of P. pinnata (Linn,) to demonstrate anticandidal properties. But
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lyophilized fruit extract of Citrullus colocynthis plant had been used for assay of anticandidal activity
against various species of Candida including Candida albicans [4].

The seitz filtered and lyophilized whole seed aqueous extract of P. pinnata (Linn.) investigated in
the present study exhibited a potential anticandidal property. The review of literature indicated that
there are no earlier studies demonstrating the anticandidal activity of seitz-filtered-lyophilized seed
extract of P. pinnata (Linn.). Thus this study could be considered as the first of its kind attempt.

From the results of the present study it has been learnt that seitz filtered-lyophilized whole
aqueous seed extract and its partially purified component ‘C’ show promising fungicidal activities
against C. albicans strains. Hence the present study suggests that the component ‘C’ could possess
essential active principal for attributing antifungal activity. Therefore further insight studies have
been designed to carry out evaluate their action on other drug resistant strains and to further elucidate
the structural and functional properties of this chemical components by purifying it using advance
techniques.

Overall, the present study is a pilot attempt to explore the anti-candidal potential of the seed of an
Indian medicinal plant, P. pinnata (Linn.) which could be used as a source of many promising drugs for
combating challenging fungal infections.
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