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ABSTRACT

The present study was carried out to investigate the methanolic extract of Ficus hispida (Bengali name- Kakdumur
Family-Moraceae) fruits and it’s fractions (chloroform, ethyl acetate and aqueous fractions) for their in vitro antimicrobial
activities. The test was carried out against six pathogenic bacteria using agar disc diffusion method. The extract and it’s
fractions exhibited reasonable antibacterial activities against three gram positive (Bacillus cereus, Staphylococcus aureus,
Agrobacterium species) and three gram negative (Escherichia coli, Shigella dysenteriae, Shigella sonnei) pathogenic
bacteria. Ethyl acetate fraction (EAF) showed highest zone of inhibition (20.5 and 28 mm in diameter) against E. coli at a
concentration of 200 and 400 pg/disc, respectively. The activity of crude methanolic extract (CME) was higher (20 nm in
diameter) than EAF against gram positive bacteria. The chloroform fraction (CHF) did not show any activity against both
gram positive and gram negative bacteria. Our present study suggests that active antimicrobial agents present in the extract of

Ficus hispida fruits may have potential for the treatment of bacterial infection.
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INTRODUCTION

The problems of drug resistance, patient’s
sensitivity and inability to control certain infectious
diseases have given an impetus for continuous search of
new antibiotic all over the world and the treatment of
infections is becoming difficult day by day. To combat
the multi-drug resistant organisms, the screening of new
antimicrobial compounds or antibiotics from new source
is essential today (Aibinu et al., 2004; Aibinu et al.,
2003a; Aibinu et al., 2003b). A number of phytochemical
found in higher and lower plants have been known to
have antimicrobial effect. In recent years, there has been a
global trend towards the use of natural phytochemicals
present in natural products such as fruits, vegetables, and
their extracts (Ghadam AK et al., 2011).
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The World Health Organization (WHO, 2001)
has estimated that between 80% of the populations of
developing countries use traditional medicines-mostly
plant drugs- almost consider them for primary healthcare
needs. The major reason for this may be the high cost and
unavailability of synthetic medicine. On the other hand
the side effects of the synthetic agents may contribute to
this.

Ficus hispida which is locally called as
Kakdumur in Bangladesh belongs to the family Moraceae
is a plant commonly grown in Australia, Malyasia and
South East Asia including Bangladesh. The local people
have been used the plant to treat some common infections
such as ulcers, psoriasis, anemia, piles, jaundice, vitiligo,
hemorrhage, diabetes, convulsion, hepatitis, dysentery,
biliousness, and as lactagogue and purgative (Mohammad
Ali et al., 2011) for thousands of years in Bangladesh
specially the fruit. Literature survey revealed that
alkaloids, carbohydrates, proteins and amino acids,
sterols, phenols, flavonoids, gums and mucilage,


http://www.onlineijp.com/

391

Sanowar Hossain et al. / International Journal of Phytopharmacology. 5(5), 2014, 390-393.

glycosides, saponins, and terpenes are major constituents
in Ficus hispida. Successive extraction of methanolic
extract of Ficus hispida fruits provided ethyl acetate,
chloroform and Aqueous extracts.

Various scientific works like antineoplastic,
cardioprotective, neuroprotective and anti-inflammatory
effects (Pratumvinit et al., 2009; Yokota et al., 2006;
Acharya et al., 1984; Vishnoi et al., 2004) have been
published to establish the scientific basis of traditional
medicinal values attributed to Ficus hispida. On the other
hand, the n-hexane soluble fraction and methanol soluble
fraction of ethanol extract of Ficus hispida revealed
moderate  antibacterial ~ activity  against  some
microorganisms (Shahriar et al., 2013). Till now, no
another work has been published to elaborate the
antimicrobial activities of the fruits of Ficus hispida Linn.
This study is part of an ongoing project to search for
novel drugs from a vast array of medicinal plants from the
Northern part of Bangladesh. As part of our continuing
studies of medicinal plants in Bangladesh the present
study was, therefore, an effort to give a detailed account
on its antimicrobial activities of the methanolic extract
and the different fractions of Ficus hispida fruits.

MATERIALS AND METHODS
Collection and identification of the plant

The fruits of Ficus hispida were collected from
Dinajpur, Bangladesh, in September July 2013. The plant
was identified by the taxonomist of Bangladesh National
Herbarium, Mirpur, Dhaka, Bangladesh and a voucher
specimen was deposited in the herbarium unit.

Preparation, extraction and fractionation of plant
material

The fruits were then sliced and air dried and
powdered. The sun dried powdered fruits (500 gm) of
Ficus hispida was macerated in 2.5 | of 99.8% methanol.
After 15 days the solution was filtered using filter cloth
and Whatman® filter paper No. 1. The resulting filtrates
were then evaporated in a rotary evaporator at 40 °C and a
brown semisolid mass (42 gm) of the extract was
obtained. The concentrated methanolic extract was
partitioned by modified Kupchan method and the
resulting partitionates were ethyl acetate (2.5 gm),
chloroform (4.5 gm) and aqueous fraction (1.8 gm) were
used for antibacterial activities.

In Vitro Antimicrobial Screening
Disc Diffusion Method

Disc diffusion method was used to determine the
antimicrobial activity of the crude extracts and it’s
fractions (Bauer et al., 1966) against the microbial strains
gram  positive  bacteria then gram  negative
bacteria.Investigation of the antimicrobial activity of
Ficus hispida has been investigated previously by

listed in Table 1. These were collected as pure cultures
from the Microbiology Laboratory of Rajshahi
University, Bangladesh. Experimental sample was
dissolved in methanol. Here, Standard disc of Kanamycin
(30 pg/disc) and blank discs (immersed only in solvent)
were used as positive and negative control, respectively.
The sample disc was prepared by applying the desired
concentration of extract on the sterilized filter paper disc
in aseptic condition with a micropipette. The discs were
then allowed to dry for few minutes to evaporate the
solvent. Then, for 24 hours, these plates were kept at low
temperature (4°C) to allow maximum diffusion of the test
materials and Kanamycin. To allow maximum growth of
the organisms, these plates were then incubated for 24
hours, at 37.4°C. The test materials, which possess
antimicrobial activity, suppressed the growth of the
microorganisms and a clear, distinct zone of inhibition
was seen surrounding the discs. The antimicrobial activity
of the test agents was determined by measuring the
diameter of zone of inhibition, expressed in mm.

Test microorganisms

Antibacterial activity was determined against
three gram positive bacteria (Staphylococcus aureus,
Bacillus cereus, Agrobacterium species) and three gram
negative (Escherichia coli, Shigella dysenteriae and
Shigella sonnei). All these organisms were collected from
the Microbiology Research Laboratory of Pharmacy
Department,  University of Rajshahi, Rajshahi,
Bangladesh.

RESULTS AND DISCUSSION

As a part of screening of the antimicrobial
activities of F. hispida fruits, several fractions of extract
were evaluated by zone of inhibition. After performing
the zone of inhibition test, three different fractions (EAF,
CHF and AQF) were found to have antimicrobial activity.
The crude extract and its different partitionates when
subjected to antimicrobial screening at 400 pg/disc and at
200 pg/disc, the CME and it’s fractions CHF, EAF and
AQF revealed antimicrobial activity against the tested
microorganisms having the zone of inhibition ranging
from 9 (Agrobacterium species) to 30mm (Bacillus
cereus). Among them CME was found to have the highest
inhibitory effect against the gram positive bacteria while
AQF is most effective against gram negative bacteria. The
CHF does not show any activity against both gram
positive and gram negative bacteria at both
concentrations. A considerable increase in inhibitory
effect was found for increased concentration of sample.
All the fractions show increase in activity at 400ug than
at 200ug. Again the samples have higher activity against
(Shahriar et al., 2013) and n-hexane soluble fraction and
methanol soluble fraction of ethanol extract of Ficus
hispida revealed moderate antibacterial activity against
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some microorganisms (Shahriar et al., 2013). Shigella
dysenteniae was the most susceptible isolate tested while
Agnobacterium species was the least susceptible isolate.
In this study it is observed that the potency of fruit is

are some active ingredients in fruits of Ficus hispida
which have potent antimicrobial effect but which would
not be released except when fruit is used in conjunction
with a particular solvent.

enhanced by the type of solvent used indicating that there

Table 1. Zone of inhibition of the different fractions of F. hispida fruits against gram positive and gram negative
bacteria

Types of Name of Zone of inhibition in mm at 200 pg/disc Zone of inhibition in mm at 400 pg/disc
organism organisms CME CHF EAF | AQF KAN CME | CHF | EAF | AQF KAN
Bacillus cereus 20 NA 19 16.5 38 275 NA 30 25 38
Gram | Staphylococcus | 4q NA 165 | 14 | 365 26 NA | 24 | 22 36
& aureus
positive Agrobacterium
g . 8.5 NA 9 115 38 14 NA 17 18 38
species
Esherichia coli 16.5 NA 20.5 18 39 18 NA 28 25 39
Gram Shigella 14 NA | 155 | 19 34 18 | NA | 235 | 29 34
negative dysenteniae
Shigella soneii 115 NA 10 12 41 15.5 NA 13.5 17 41

CME = Crude methanolic extract, CHF = Chloroform fraction, EAF = Ethyl acetate fraction, AQF = Aqueous fraction, KAN

= Kanamycin, NA = No activity.

CONCLUSION

It can be concluded that in this era of rapid
antimicrobial drug resistance, the extracts of the F.
hispida fruits can be used to design different new
antimicrobial agents due to its high antimicrobial
activities. F. hispida possesses various important
pharmacological activities as discussed in the present
review (Pratumvinit et al., 2009; Yokota et al., 2006,
Acharya et al., 1984; Vishnoi et al., 2004). Further work
is needed to isolate the secondary metabolites and the
isolation of such bioactive components could perhaps
clarify the pharmacological properties of F. hispida fruits
and be further exploited for pharmaceutical use.

Additionally it is imperative that more pre-
clinical and clinical studies along with establishment of
better quality control methods should be conducted to
elucidate the unexplored potential of fruits of this plant.
Hence, there is a need to isolate possibly by purification
of the various phytochemical groups in the extracts and
it’s fractions.
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