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Abstract 

Ficus fistulosa is a traditional medicine to use in the remedies of diarrhea, diabetics, malaria. 
However, the antioxidant activity and antimicrobial activity of leaves extract of Ficus fistulosa have not 
been previously studied. Therefore, the objective of this study is to find out whether the extracts of 
Ficus fistulosa plant has antioxidant and antimicrobial properties or not. These results could then be 
used to carry out further experiments to find out the active phytochemicals and work with them. 
Furthermore, it can be seen that the demand for both antimicrobials and antioxidants is increasing in 
recent years and to be able to find both these agents in one plant will definitely help us save time and 
cost. The standard procedures were followed for measuring the antioxidant activity and the ability of 
the plant extract to scavenge DPPH. As for the antimicrobial activity, disk diffusion method using 
cultures of Bacillus subtilis, Staphylococcus aureus, Pseudomonas aeruginosae, E. coli, E. coli mutant were 
carried out. The positive control ascorbic acid of which IC50 value is 11.93 μg/ml. On the other hand, the 
methanol extract showed promising DPPH free radical scavenging activity with IC50 value 16.66 μg/ml. 
As an antimicrobial agent, the water extract showed an effect at 0.4 mg/well concentration and the 
methanolic extract showed inhibitory activity at 0.4, 0.04 and 0.004 mg/well concentration. The Ficus 
fistulosa plant extract possessed antioxidant activity and also antimicrobial activity, where the potency 
depended on the type of extract. The methanolic extract showed better and wider inhibitory effect. 
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Introduction  

In today’s world, the number of people falling ill is 
increasing, due to non-communicable diseases or 
infections. Thus, it has become necessary for us to 
look for alternative solutions and what better way 
than to look for it in Mother Nature. The use of 
herbs as medicines has played an important role in 
nearly every culture on earth, including Asia, Africa, 
Europe and America [1-4]. The World Health 
Organization (WHO) estimates that eighty percent 
(80%) of the population of some Asian and African 
countries presently uses herbal medicine for some 
aspect of primary health care "Traditional medicine" 
and Bangladesh is an example of this [5]. Ficus 
fistulosa is a plant well known for its various uses. 
The root of the plant can be boiled and the infusion 
took for 3 days as a diaphoretic and it is used for 
post-natal treatments as well [6, 7]. The leaves 
when combined with opium, has a narcotic effect on 
the body. Other species of Ficus such as Ficus 
septica, Ficus sycomorus, Ficus benjamina, Ficus 
religiosa, Ficus racemosa, Ficus pumila, Ficus vasta, 
Ficus thonningii and Ficus capensis have shown 
antimicrobial activity and so an attempt has been 
made to evaluate the antimicrobial potency of Ficus 
fistulosa as well. At the same time, researchers have 
been testing out fruits, vegetables, herbs, leaves, 
and other foods to find out the nature of chemicals 
present in them and see their activities [8-15]. Many 
of these plant species contain antioxidants and they 
are capable of deactivating free radicals. These free 
radicals are very harmful and in recent studies, it has 
been found that free radicals are the main cause of 
aging and other degenerative diseases such as 
cancer, immune system decline, brain dysfunction, 
cataracts and heart diseases [16-21]. Therefore, 
antioxidants are essential for maximizing cellular 
and systemic health and overall functioning of an 
individual [22-25]. As a result, an experiment was 
also conducted to see the free radical scavenging 
activity of the phytochemicals obtained from Ficus 
fistulosa.  

Material and Method  

Plant material and extraction  

The leaves of the plant Ficus fistulosa were 
collected, dried and crushed into powder form. 
Then 30 mg of it was dissolved in 30 ml of distilled 

water with a few drops of dimethyl sulphoxide to 
help in dissolution. Furthermore, 5 mg was dissolved 
in 5 ml of ethanol as the alcoholic extract. 

Phytochemical investigation  

Ficus fistulosa was tested for different 
phytochemicals like Tannins, Alkaloids, Saponins, 
Flavonoids, Glycoside, Reducing Sugar and Gum 
using the standard procedures. 

Antibacterial activity  

For this study, disk diffusion method was 
conducted using the cultures of Bacillus subtilis, 
Staphylococcus aureus, Pseudomonas aeruginosae 
which were the Gram-positive bacterial species and 
E. coli, E. coli mutant, Klebsiella pneumonia which 
was the Gram-negative bacterial species. The disks 
were prepared by using roundly cut filter papers 
which were then impregnated with test samples of 
known concentrations using a micropipette. The 
dried disks were then placed on Petri dishes 
containing agar medium seeded with the 
microorganisms. These disks were left for 12 hours 
at 400C.  

DPPH free radical scavenging Assay   

The standard procedures were followed here and 
so, at first 10 mg extract of Ficus fistulosa was mixed 
with 10 ml of methanol (99-100%) to prepare 1000 
μg/ml solution of extract as a stock solution. Ten 
more were made with concentrations of 500 μg/ml, 
250 μg/ml, 125 μg/ml, 62.5 μg/ml, 31.25 μg/ml, 15.62 
μg/ml, 7.81 µg/ml, 3.90 µg/ml, 1.95 µg/ml, 0.97 µg/ml. 
In the same way, various concentrations (500 
µg/ml–0.97 µg/ml) of ascorbic acid solutions were 
prepared. 2 mg DPPH powder was measured by 
electronic balance and mixed with 100 ml of 
methanol (99-100%) to prepare 20 µg/ml DPPH 
solution. It should be kept in a cool, dry and dark 
place. 2.0 ml of a methanol solution of the sample 
(Control/extractives) at a different concentration 
from 500.0 to 0.977µg/ml were mixed with 3.0 ml of 
a DPPH methanol solution (20 µg/ ml). After 30 
minutes’ reaction period at room temperature in a 
dark place, the absorbance was measured at 517 nm 
against methanol as blank by UV 
spectrophotometer.  

Inhibition of free radical DPPH in percent (1%) was 
calculated as follows- 
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{(Ao –A1)/Ao} × 100 

Where, Ao is the absorbance of the control reaction 
(containing all reagents except the test material), 
and A1 is the absorbance of the extract/standard. 
Extract/standard concentration providing   50%   
inhibition (IC50)   was calculated from the graph 
plotted inhibition percentage against extract 
concentration. 

Result and Discussion  

Results of the phytochemical investigation  

After completing a wide range of chemical test 
for the identification of major classes of 
therapeutically important compounds, the 
followings were found. The table below will give us 
a broad idea about phytochemicals present in Ficus 
fistulosa. [Table-1]  

 

Antibacterial activity  

After 12 hours the agar nutrient dishes were taken 
out of the incubator and the zone of inhibition 
measured in millimeters. The table below shows the 
data.  

Ec – Escherichia coli, Ecm – E. coli mutants, Sa –
Staphylococcus aureus, Bs – Bacillus subtilis, Kp – 
Klebsiella pneumoniae, Pa – Pseudomonas 
aeruginosae.  

From the collected data, it can be seen that 
aqueous extract of the plant possesses inhibitory 
activity at 0.4 mg/well concentration tested against 
all bacterial strains. However, no inhibition was 
observed at lower concentrations. The methanolic 
extract possesses inhibitory activity at 0.4 mg/well 
and 0.004 mg/well concentration against all 
bacterial strains. At the least concentration used 
(0.004 mg/well), the extract shows activity against 
all except E. coli and Bacillus subtilis. [Table-2] 

DPPH Free Radical Scavenging Activity 

The DPPH test is based on the exchange of 
hydrogen atoms between the antioxidant and the 
stable DPPH free radical.  Practically, the reaction 
brings about the reduction of DPPH radicals to the 
corresponding hydrazine, which is manifested by a 
color change from violet to yellow, which is 

monitored spectrophotometrically.  It is evident 
from the table that the % scavenging of DPPH radical 
was found to rise with increasing concentration of 
the samples. The positive control ascorbic acid of 
which IC50 value is 11.93 μg/ml. On the other hand, 
the methanol extract showed promising DPPH free 
radical scavenging activity with IC50 value 16.66 
μg/ml. [Table-3], [Table-4], [Figure-1], [Figure-2]  

Conclusion  

Through this experiment, it was seen that there 
were many phytochemicals present in the extract of 
Ficus fistulosa sample and it is because of one or 
many of these compounds that the antioxidant 
properties of the plant could be seen. The IC50 
value for Ficus fistulosa was 16.66 µg /ml. If the 
compound responsible for the antioxidant activity 
would be specifically located, then it can be used 
instead of synthetic drugs. On the other hand, the 
research showed promising results for the 
antimicrobial activity of Ficus fistulosa and the 
antimicrobial agent s can be further modified as 
phytomedicine for infectious diseases. Furthermore, 
they gave result against both Gram-positive and 
negative bacteria and so the plant extract can be 
used on a wide variety of pathogens. It was also 
seen that the methanolic extract showed better 
potency. In conclusion, the plant extract showed 
the positive result as both an antioxidant and 
antimicrobial agent, therefore opening up an array 
of opportunities to work with this plant species. 
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Table-1: List of phytochemicals found in Ficus fistulosa 

Group Name Name of the Test Ficus fistulosa 

Tannins 5% Ferric Chloride + 

Alkaloids Mayer’s Test, Dragendroff’s Test ++, ++ 

Saponins Test for Saponins - 

Flavonoids Test for Flavonoids - 

Glycoside 
 

- 

Reducing Sugar Fehling Sugar( Standard) + 

Gum 
 

- 

Table-2: Comparative Zone of Inhibition of various extracts at various conc.  

 
 

Table-3: IC50 value of Ascorbic acid 

  

 

 

 

 

E.c. Ecm S.a Bs K.p. P.a.

Standard 0.4 34.33+ 0.56 37.5 +0.76 38.66+ 0.87 38.83+ 0.60 35.00 +0.58 38.83+ 0.83

0.4 7.16+0.26 7.27+0.01 7.82+0.03 7.62+0.01 6.7+0.09 6.65+0.05

0.04 -- -- -- -- -- --

0.004 -- -- -- -- -- --

0.4 10.35+0.15 11.38+0.1 3 10.26+0.18 9.43+0.11 8.3+0.11 11.7+0.13

0.04 8.61+0.10 8.86+0.09 7.93+ 0.09 7.73+ 0.08 6.55 +0.07 8.9 +0.08

0.004 -- 6.61+0.11 6.56+ 0.12 -- 6.65+ 0.11 6.65+ 0.13

Test 

Samples

Conc. 

(mg/well)

Zone of inhibition (mm)

Water 

extract

Methanol 

extract

Absorbance 

of control

Conc. 

(µg/ml)

Absorbance 

of Ascorbic 

Acid 

Inhibition 

(%)

IC50 

(µg/ml)

500 0.066 86.69

250 0.07 85.89

125 0.071 85.69

62.5 0.074 85.08

31.25 0.079 84.07

15.625 0.096 80.65

7.813 0.212 57.26

3.906 0.307 38.11

1.953 0.43 13.31

0.977 0.45 9.27

0.496 11.93
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Table-4: the IC50 value of leaves extract of Ficus fistulosa. 

  

 
Figure 1: DPPH free radical scavenging activity of Ascorbic acid (ASA) 

 
 

Absorbance 

of control
Conc. (µg/ml)

Absorbance of 

Ascorbic Acid 

Inhibition  

(%)
IC50 

(µg/ml)

500 0.026 94.76

250 0.039 92.14

125 0.067 86.49

62.5 0.098 80.24

31.25 0.122 75.4

15.625 0.274 44.76

7.813 0.329 33.67

3.906 0.396 20.16

1.953 0.441 11.09

0.977 0.474 4.36

0.496 16.66

y = 13.375ln(x) + 21.201 
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 Figure-2: DPPH free radical scavenging activity of leaves extract of Ficus fistulosa at different concentration. 
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