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Abstract

In recent years, there has been gradual revival of interest concerning the use of medicinal and aromatic plants in
developed as well as in developing countries, because plant derived drugs have been reported to be safe without
any side-effects. The Petroleum ether extract, chloroform extract, ethyl acetate extract and methanol extracts of
leaves of Pongamia pinnata Linn. were prepared and antifungal activity were studied by disc diffusion method
against certain pathogenic fungi such as Candida albicans, Aspergillus niger, Aspergillus fumigatus, Microsporum
gypseum and Trichophyton rubrum. The Methanol extracts had wide range of antifungal activity on Aspergillus
niger and Aspergillus fumigatus. Ethyl acetate extract has slightly higher antifungal activity than chloroform
extract. Antifungal activity of various extract of leaves of Pongamia pinnata was carried out in attempt to support
the use of these plants for developing plant-derived antimicrobial drugs.
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Introduction

The use of plants as medicines is as an old as human
civilization itself. Many of the existing medicinal systems
such as Ayurveda, Unani, Homeopathy, Naturopathy,
Siddha and other alternative medicinal systems have
been utilizing plants as effective medicines to cure many
harmful diseases. India has been using crude plants as
medicine since Vedic period [1, 2]. Biologically active
compounds present in the medicinal plants have always
been of great interest to scientists working in this field

[3]-

Pongamia pinnata (L.), locally known as Karanja, is a
mangrove plant belonging to the family Fabaceae. It is a
medium size glabrous tree with a short bole and attaining
an eight of round18 m and is habitat in the littoral regions
of South East Asia, Australia and Fiji [1, 4]. Traditionally, its
bark is used in pile; leaves are effective as medicated bath
and rheumatic pains; seeds are used in hypertension,
bronchitis, whooping cough, skin diseases and rheumatic
arthritis [5, 6, 7]. In primitive areas of Malaysia and India,
root extracts are applied to abscesses; other plant parts,
especially crushed seeds and leaves are regarded as
having antiseptic properties [8, 9].

In India, seeds were used for skin ailments. Today the
oil is used as a liniment for rheumatism; their juice is used
for colds, coughs, diarrhea, dyspepsia, flatulence,
gonorrhea, and leprosy. Roots are used for cleaning
gums, teeth, and ulcers also effective in fistulous sores
and gonorrhea [10, 11]. Ayurvedic medicine described the
root and bark as alexipharmic, anthelmintic, and useful in
abdominal enlargement, diseases of the eye, skin, and
vagina, itch, piles, splenomegaly, tumors, ulcers, and
wounds; the leaves, anthelmintic, digestive, and laxative,
for inflammations, piles and wounds; the fruit and seed
for keratitis, piles, urinary discharges, and diseases of the
brain, eye, head, and skin [3]. Unani use the ash to
strengthen the teeth, the seed, carminative and
depurative, for chest complaints, chronic fevers, earache,
hydrocele, and lumbago [12, 13].

Today there is wide spread interest in drugs derived
from plants for their potential antimicrobial activity.
Efforts are directed to identify plant product used in the
treatment of various disease, which have broad spectrum
antifungal properties [14, 15]. Therefore the study
revealed that the leaves of Pongamia pinnata (L.), were
used in various metabolic disorder, but far their
antifungal properties were not demonstrated. Hence
attempt was made to find out the antifungal properties
of leaves of Pongamia pinnata (L.), against some
pathogenic fungi.

Materials and Methods

Plant materials: Fresh plant or plant parts of Pongamia
pinnata were collected in September 2007 from local
region of Ahmednagar District in India. The leaves were
identified by Mr. P.S.N. Rao, Join Director, Botanical
survey of India, Koregaon road, Pune, by comparing
morphological features (leaf arrangement,
flowerfinflorescence arrangement, fruit and seed
morphology etc.). The herbarium of the plant specimen
has been deposited at B.S.l. Pune, the voucher specimen
number being BRD1. Fresh plant materials were washed
under running tap water, air dried for two week and then
homogenized to fine powder and stored in airtight
bottles.

Preparation of extracts: A 1.5 kg of the plant material
in each batch was exhaustively extracted by soxhlet
extraction method using petroleum ether, chloroform,
ethyl acetate and methanol and then labeled and stored
separately at 4°Cin amber colored airtight bottles.

Phytochemical screening of plant materials: The
presence of saponins, tannins, carbohydrates, alkaloids,
flavonoids glycosides, steroids, proteins and alkaloids,
were detected by simple qualitative methods [16].

Fungal cultures: The standard pathogenic fungal
cultures were procured from IMTECH, Chandigarh, India
and used in the present study (Table 1). The fungal culture
rejuvenated in Sabouraud dextrose media (Hi-media
laboratories, Mumbai, India) at 37°C for 18h and then
stocked at 4°C in SDA. Subcultures were prepared from
the stock for bioassay. A loopful of culture was
inoculated in 10 ml of sterile Potato Dextrose broth and
incubated at 37°C for 24h. Turbidity of the culture was
standardized to 10°> CFU with the help of SPC and
turbidometer.

Table 1: Fungal cultures used in study (IMTECH, Chandigarh, India).

Fungal Strain MTCC Number
Candida albicans 183

Aspergillus niger 478

Aspergillus fumigatus 870
Microsporum gypseum 7675
Trichophyton rubrum 296

Antifungal activity using disc diffusion method: The
modified paper disc diffusion [17] was employed to
determine the antifungal activity of solvent extract of
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leaves of Pongamia pinnata (L.). For antifungal
properties, 0.1 ml fungal suspension of 10° CFU ml" was
uniformly spread on PDA plate to form lawn cultures. The
petroleum ether, chloroform, ethyl acetate and methanol
extracts were prepared in their respective solvents in
such a manner that ultimate amount (in dry form) in each
disc came to 10mg, 8mg, 6mg, 4mg and 2mg. The blotting
paper discs (1omm diameter) were soaked in various
diluted extract, dried in oven at 60°C to remove excess of
solvent and tested for their antifungal activity against
fungal pathogens by disc diffusion technique. After
incubation of 24 h at 37°C, zone of inhibition of growth
was measured in mm. The antifungal activity was
classified according to the zone of inhibition such as
strong (19-22mm), moderate (15-18mm) and mild (11-
14mm). Griseofulvin 1omcg (Hi-Media disc) was used as
positive control while discs soaked in various organic
solvents and dried were placed on lawns as negative
control.

Results and discussion

Herbal medicine represents one of the most important
fields of traditional medicine all over the world. To
promote the proper use of herbal medicine and to
determine their potential as sources for new drugs, it is
essential to study the medicinal plants, which have
folklore reputation in a more intensified way.

The phytochemical investigation (Table 2) of the various
solvent extracts such as petroleum ether, chloroform and
ethyl acetate extracts of leaves of Pongamia pinnata
contained only alkaloids and steroids in higher
concentration, but did not contain any carbohydrates,
flavonoids, glycosides, saponins. Methanol extract of
leaves of Pongamia pinnata contained alkaloids, steroids,
flavonoids, glycosides, saponins and tannins, but did not
contain any proteins.

According to antifungal profile shown (Table 3),
the petroleum ether extract exhibited strong inhibitory
activity against Candida albicans and Aspergillus niger, but
had a moderate antifungal activity against Aspergillus
fumigatus, Microsporum gypseum and mild antifungal
activity against Trichophyton rubrum. Chloroform extract
showed moderate antifungal activity against Candida
albicans, Aspergillus fumigatus, and mild antifungal
activity against Aspergillus niger, Microsporum gypseum,
Trichophyton rubrum. Ethyl acetate extract showed
moderate antifungal activity against Candida albicans,
Aspergillus fumigatus, and mild antifungal activity against
Aspergillus niger, Microsporum gypseum and Trichophyton
rubrum. Methanol extract showed strong antifungal
activity against Candida albicans and Aspergillus niger but
had moderate antifungal activity against Aspergillus

fumigatus and mild antifungal activity against
Microsporum gypseum and Trichophyton rubrum.

CONCLUSION

The result of the antifungal assay showed promising
evidence for the antimicrobial effect of leaves of
Pongamia pinnata. From the above evidence; it is clear
that plant extracts of Pongamia pinnata have great
potential as antifungal compounds and that can be used
in the treatment of fungal infections. This plant can be
used to discover bioactive natural products that may be
serve as leads for the development of new
pharmaceuticals that address hither to unmet
therapeutic needs. It is hoped that this study would lead
to the establishment of some compounds that could be
used to formulate new and more potent antimicrobial
drugs of natural origin.
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Table 2: Phytochemical analysis of Pongamia pinnata leaves

Sr. | Phytochemical Solvent extract

No. | Constitutes Petroleum | Chloroform | Ethyl | Methanol

ether extract acetate | extract

extract extract

1 Alkaloid + + + +

2 Flavonoids - - - +

3 Carbohydrates | - - - +

4 Glycosides - - - +

5 Saponins - - - +

6 Proteins - - - -

7 Steroids + + + +

8 Tannins - - -

+ =the presence of constitute, — = the absence of constitutes

Table 3: Antifungal activity of Pongamia pinnata leaves extracts against fungal pathogens

(Zone of inhibition in mm, average of 3 readings)

~

Petrc;ls;n;wcfther Chloroform extract |Ethyl acetate extract| Methanol extract [Negative controls EE’D

Fungal o E
pathogens | 2| ¢ | % | ¥ | 9| 2|8| 2| 2|88 2lg|2| 2|2 2|22 |E|E|s|S
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C. albicans 21 (19 |17 |16 |15 |17 |16 |15 |14 |13 |18 |17 |15 [ 13 |12 |22 (2018 |17 [16 | - | - | - 30
A. niger 2219 (18 (16 |14 |14 |13 |12 |11 | - |14 |13 |12 | - | - |20|18 |17 |16 |15 ]| - | - | - | - |25
A.fumigatus|18 | 17 |16 |14 |12 |15 |14 |13 |12 | - |15 |14 [13 |12 |11 |18 |17 |15 |14 |12 | - | - | - | - |22
M.gypseum |15 |14 |13 |12 | 11 [13 |12 | - | - | - |14 |13 | 12| - 14 (13| 12| 11| - | - - |18
T.rubrum |14 |13 |12 | - | - |13 |12| - | - | - |13 |12|1| - |- |14|13]|122]-]|-|-]|-]-1]-1]20
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