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ABSTRACT
Objective: The aim of this study was to compare the antifungal activity of wild and cultivated Ficuscarica Linn leaves extract.

Material and Methods: A cross-sectional analytic study was conducted in the Department of Botany Islamia College Peshawar
from June 2016 to December 2016. After taking Permission from Botany department samples of two different species of wild
and cultivated Ficus Carina plant were taken and analyzed for antifungal activity.

Results: Comparison of Zone of Inhibition in both Aspergillus niger and Aspergillus fumigatus colonies revealed that culti-
vated species of Ficuscarica Linn had more antifungal property against both the fungal species (63% and higher compared
that to wild species having a maximum zone of inhibition of 54.54%), except for wild plant extract in the polar solvent such as
chloroform which had a high level of antifungal activity (61.53%) only against Aspergillus fumigatus. The experiment also re-
vealed that extracts from both wild and cultivated Ficuscarica Linn leaves in polar solvents such as methanol and chloroform
showed a higher level of antifungal activity against both the fungal species compared to extract taken in non-polar solvents.

Conclusion: Extract from cultivated species of Ficuscarica Linn had a higher level of activity against both the fungal species
i.e. Aspergillus niger and Aspergillus fumigatus, especially extract taken in polar solvents.
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INTRODUCTION ancient 3. These plant materials initially took the form of
crude drugs such as poultices, teas, powders, tinctures
and many other herbal formulations. Not so long ago, it was
discovered that the medicinal properties of plants are due to
their active chemical compounds which produce a definite
physiological action on the human body and the isolation
of active compounds such as morphine from opium in the
early 19th century made a revolutionary milestone in the
an underestimation due to lack of research and effort. history of medicine*. Since the earliest isolation of active
According to the drug bank statistics, there are a total of ingredients from different plants, many essential drugs
14,315 drugs while the FDA reports the total number of have been isolated such as aspirin from Salix alba, digoxin

prescription drugs to be over 20,000. About 85,000 valuable from Digitalis purpurea, quinine from Cinchona officinalis,
medicinal plant species are reported worldwide 2. Given atropine from Atropa belladonna and many other important
this information, one can infer that there is a lot more to drugs W'thOUt which modern .medllcme WOLf'd be obsolete.
plants to be used as medicines than human imagination. The most important of these bioactive constituents of plants

The history of plants to be utilized as medicines is rather are alkaloids, tannins, flavonoids and phenolic compounds.
In the modern world use of plants in allopathic and homoeo-

Pakistan’s wide and diverse geological and climatic
spectrum offers ecosystems to a very wide variety of plants.
Many of these species have a pivotal role in medicine. Ac-
cording to a general survey of Pakistan about 6000 species
of flowering plants exist in the country, out of which 600-700
are of medicinally important species'. Most local botanists
believe this number of medicinally important plants to be
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humankind of its utmost importance®. From being used as
an additive to foods meant for pregnant women and nursing
mothers for medicinal purposes to treat life-threatening
infections due to antibiotic properties, the utility of plants
in both traditional and modern medicine cannot be empha-
sized enough’. It has been observed through many studies
that in developing countries there has been an increased
shift towards the use of medicinal plants as therapeutic
agents in comparison with pharmaceutical drugs. Although
mass psychology and firm belief in the potential benefits
of medicinal plants and their by-products might be a con-
tributory factor in some developing communities which is
mainly passed down through generations, alternative and
complementary therapies based on plant remedies are
getting popular by the day and even allopathic healthcare
professionals in developed countries do not deny their role
in treatment and prevention®. Safety and drug interaction
regarding the usage of plants for medicinal purposes often
raise a concern in people who go by the book and are not
well versed in botany and biochemistry. Another group that
shares and supports the congruent belief due to monopoly
and monetary reasons are the pharmaceutical companies
that make branded biochemical drugs. But the modern
unbiased world is accepting the potential that plants of-
fer in terms of therapeutic use®. Many of the plant-based
medicines are now Food and Drug Administration (FDA)
approved ensuring their quality and safety along with men-
tioning possible drug interactions. One important property
of plants that have led to their use throughout history is
their ability to kill bacteria, protozoa, viruses, fungi, animals
and other unicellular and multicellular organisms. This
property is often used and manipulated in a dexterous way
by nature and by humans fit and beneficial to their needs.
Many researchers have examined long-established uses of
medicinal plants, but only a few studies have led to these
ethnobotanical findings with laboratory jobs to confirm the
real antimicrobial property of this plants'®. Our study is an
effort to contribute towards the authenticity of the activity
in a specific plant species.

The rationale behind conducting this study is to find
the antifungal activity of the fore mentioned plants. As
pharmaceutical drugs have a lot of side effects, therefore,
the need is to find benefits hidden in medicinal plants which
are natural and have negligible side effects.

MATERIALS AND METHODS

This cross-sectional analytic study was conducted in
the Department of Botany Islamia College Peshawar from
June 2018 to December 2019. One sample of each variety
of FICUS CARICA LINN wild and cultivated was taken and
analyzed its chemical components were against antifungal
properties. The agar tube dilution method was used as an
antifungal assay to demonstrate the antifungal activity of
the extract. The following fungal strains were used in this
study:

Aspergillusniger.
Aspergillus fumigatus

Each strain was maintained on a Sabouraud dextrose
agar (SDA) medium at room temperature.

The composition of Sabouraud dextrose agar medium
was: Peptone complex 10mg/ml

Glucose 40mg/ml
Agar 15mg/mi

The samples for antifungal assay were prepared from
an initial stock of 15mg of each plant extract sample per
10ml of Dimethyl Sulfoxide (DMSO). Slant cultures without
extract were used for negative control. Data were analyzed
using SPSS version 21.

LABORATORY PROCEDURE:

Media for fungus was prepared by dissolving 6.5 mg
of Sabouraud dextrose agar in 100mldistilled water with
the pH adjusted to 5.6. Test tubes were marked to 13cm
mark. Sabouraud dextrose agar (commercial MERCK) was
dispensed as 4ml volume into screw-capped tubes or cotton
plugged test tubes and the test tubes were autoclaved at
1210 C for 20 minutes. The only single concentration of
15mg/10ml was made. Tubes were allowed to cool at 500
C and non-solidified Sabouraud dextrose agar was loaded
with 100 ul of 15mg /ml plant extract which was inserted by
compound pipette from the stock solution. Tubes were then
allowed to solidify in a slant position at room temperature.

One slant of the extracted sample was prepared for
each fungal species. The tubes containing solidified media
and test compound were inoculated with a 4mm diameter
piece of inoculum, taken from the seven-day-old culture of
the fungi. Negative control test tubes without extract were
also inoculated. The test tubes were incubated for 7 days
at 280 C. Cultures were examined twice weekly during the
incubation. Reading was taken by measuring the linear
length of fungus in a slant position. Growth inhibition was
calculated with reference to the negative control. Percent-
age inhibition of fungus growth for each concentration of
compound was calculated by the following formula Per-
centage inhibition of fungal growth =100 — Linear growth
in test tube (mm) x 100 Liner growth in control (mm)

RESULTS

Antifungal activity of extracts from leaves of cultivated
and wild species of Ficuscarica Linn against Aspergillus
niger and Aspergillus fumigatus.

DISCUSSION

Our study was an attempt to demonstrate the me-
dicinal value of Ficuscarica Linn and to demonstrate its
antifungal activity. A local study conducted in 2013, which
contrasts with our study revealed that neither bark nor
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Table 1: Antifungal activity of extracts from leaves of cultivated and wild species of Ficuscarica Linn against Aspergillus niger and
Aspergillus fumigatus.

Organism Organism Plant Ficuscarica Linn Leaves Extract L.G.C(mm) L.G.T(mm) %Inhibition
Aspergillusniger Cultivated Species Methanol 110 70 63.63%
Chloroform 110 60 54.54%
n-hexane 110 45 40.90%
Ethyl acetate 110 50 45.45%
Aspergillus Cultivated Species Methanol 130 85 65.38%
fumigatus Chloroform 130 70 53.48%
n-hexane 130 30 23.07%
Ethyl acetate 130 25 19.23%
Aspergillus Wild species Methanol 110 60 54.54%
niger Chloroform 110 45 40.90%
n-hexane 110 30 27.27%
Ethyl acetate 110 20 18.18%
Aspergillus fumigatus Wild species Methanol 130 70 53.84%
Chloroform 130 80 61.53%
n-hexane 130 40 30.76%
Ethyl acetate 130 25 19.23%
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Fig 1: Comparison of Zone of Inhibition (%) of ex-
tracts from leaves of cultivated and wild species of
Ficuscarica Linn against Aspergillus Niger and Asper-
gillus fumigates in methanolic (alternatively known as
methanol), chloroform, n-hexane and ethyl acetate

leaves of Ficuscarica Linn had any antifungal potentials'.
One of the possible explanations could be that they used
a very potent antifungal drug (amphotericin B) as the
standard/control in agar culture which was able to mask
even the minute antifungal effect from fig extracts. Another
possibility could be the chemical nature of one of the two
solvents in which the extract from the plant was taken. The
extracts of the four Ficus species had significant antibac-
terial activity in a study in Egypt but no antifungal activity
was demonstrated in their study '2. In contrast to this study,
our study demonstrated antifungal activity. Although the
four Ficus species did not include the Ficuscarica Linn
species of the Ficus genus in the research, the antibacte-
rial property was demonstrated in other studies. Similarly,

a study in an Indian journal showed that Ficuscarica was
rich in phytochemicals such as flavonoids, alkaloids and
saponins'®. Most of the antimicrobial activity was attributed
to flavonoids. This study lacked any information regarding
antifungal property due to a lack of sufficient evidence as
fungal species were not used in the experiment. Likewise,
a study in Morocco reinforced the antimicrobial, antitumor,
antioxidant and antipyretic activity of Ficuscarica but the
antifungal property was not included in the experiment ™

A study conducted in Malaysia used the same
types of solvents for sample preparations as was used in
our study Ficuscarica had antifungal properties against
seven fungal strains using disc diffusion method '®. One
noteworthy finding in their study was that Ficuscarica had
wiped out one of the fungal population Candida albicans.
A similar study conducted in Baghdad showed antifungal
activity of Ficuscarica against three fungal strains and the
same measure of the zone of inhibition was used as ours
'6, Another study conducted on Ficuscarica leaves revealed
that the antifungal property of plants extracts from the Ficus
genus was mainly due to the chitinases and chitinase like
enzymes and antifungal activity was witnessed against
Saccharomyces cerevisiae in the experiment'”. There
was an attempt to isolate two proteins from Ficuscarica in
another study which proved that those two proteins had
potent antifungal activity against six fungal strains used in
the experiment and similar inhibitory zone measurements
were taken as our study 1.

CONCLUSION

It is concluded that fig exhibits antifungal activity
against a wide variety of fungal strains, signifying that fig
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may indeed be used as a naturally occurring broad-spec-
trum antifungal drug. Moreover, what has come to the
limelight in the study was that cultivated and domesticat-
ed fig has more to offer as an antifungal agent compared
to wild fig.

LIMITATIONS

The shortcoming of the research was that we
could not compare the findings with other studies showing
the antifungal potential of Ficuscarica due to experimental
differences. The differing nature of solvents, fungal strains,
temperatures, exposure times, concentrations, units of
measurements, parts of the Ficuscarica plant used limits
us to compare the exact antifungal potency. We are, how-
ever, confident through findings in our study that antifun-
gal property exists in Ficuscarica and the use of common
fig as an antifungal agent can be compared to synthetic
antifungal drugs, thus proving its health benefits scientifi-
cally and justifying the historical and ancestral use of this
plant and its fruit for medicinal purposes.
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