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ABSTRACT 
 
The study investigated the antimicrobial potencies of the aqueous and ethanolic leaves extracts of Ficus platyphylla 
D. on some selected microorganisms namely Escherichia coli, Salmonella typhi, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Staphylococcus aureus, Streptococcus pyogenes, Bacillus subtilis and Candida albican. 
The methods used were paper disc and agar well diffusion. In both methods the aqueous leaves extracts did not 
show any antimicrobial activity against the tested organisms but the ethanolic extract markedly inhibited the growth 
of K. pneumoniae, P. aeruginosa and B. subtilis at the concentrations used (100, 200 and 400mg/ml).The minimum 
inhibitory concentration (MIC) of the ethanolic extract was 12.5mg/ml, 25mg/ml and 100mg/ml for P. aeruginosa, 
B. subtilis and K. pneumoniae respectively in paper disc method. In Agar well diffusion method, the MIC was   
6.25mg/ml, 12.5mg/ml and 50mg/ml against P. aeruginosa, B. subtilis and K. pneumoniae. The minimum 
bactericidal concentration (MBC) of the extract was 12.5mg/ml 50mg/ml and 100mg/ml in paper disc method and 
12.5mg/ml, 25 mg/ml and 100mg/ml in Agar well method against P. aeruginosa, B. subtilis and K. pneumoniae 
respectively. The result of this study showed that ethanol was a better extractive solvent for the antimicrobial active 
component(s) of the leaves of the plant and may be a good candidate for drug development which could be a cure 
for some ailments. 
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INTRODUCTION 
 

Plants are used medically in different countries and are sources of many potent and powerful drugs [1]. Most of the 
developing countries have adopted traditional medical practice as an integral part of their culture [2]. Plants remain 
the primary source of many important drugs in orthodox medicine today. A Phytopharmaceutical preparation or 
herbal medicine is any manufactured medicine obtained exclusively from plant (aerial and non-aerial plant juice, 
resin and oil) either in crude state or as a phytopharmaceutical formulation [3]. The plants that possess therapeutic 
properties or extract with beneficial pharmacological effects on animal body are generally designated as “medicinal 
plants”. Although, there are no apparent morphological characteristics in medicinal plant growing with them, yet 
they possess some special qualities or virtues that make them medicinally important. Herbs and herbal formulations 
for the treatment of ailments have continued to receive increased attention because of the strong belief that these 
products are safe since they belong to natural source [4]. New therapeutic agents are of great demand. Many 
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infectious diseases are known to be treated with herbal medicines throughout the human civilization. Today, plant 
materials continue to play roles in primary healthcare and higher plants have been shown to be potential source for 
the new antimicrobial agents [5]. Indigenous plants are reservoirs of various metabolites and provide a limitless 
source of important chemicals that have diverse biological properties [6]. Many therapeutic attributes of medicinal 
plants are traced to plant constituents and the medicinal actions of these constituents are unique to particular plant 
species or family. In particular, the antimicrobial activity of plant extracts has formed the basis of many applications 
including traditional medicine. 
 
The use of medicinal plants in preventive (prophylactic) or curative (therapeutic) disease condition is not new. In 
view of this, more plants are being searched for their possible beneficial effects with the aim of bringing hope of 
adequate and affordable delivery to mankind [7]. It is in line with this that the present study was designed to 
investigate the potency of Ficus platyphylla D. leaves extracts against some selected microorganisms.  
 

MATERIALS AND METHODS 
 

All chemicals and reagents used were of analytical grades. 
 
Plant material and extraction 
The leaves of matured Ficus platyphylla D. were collected on the campus of the University of Maiduguri, Borno, 
Nigeria, and were identified by a plant taxonomist of the Department of Biological Sciences, University of 
Maiduguri. The leaves of the plant were washed with distilled water and thoroughly shade-dried for a week. The 
dried leaves were then pounded to fine powder using pestle and mortar. The powder weighed 200g, was stored in a 
clean dry container. 
 
Aqueous extraction 
One hundred (100) gram of the powdered leaves stored was dissolved in 500ml of water. The suspended solution 
was left to stand at room temperature for 5hours. The solution therefore, was filtered using Whatman #1 filter paper 
and the residue discarded. The dark-green extract yielded was measured [8,9] and stored in an air-tight container for 
further analysis. 
 
Ethanolic extraction 
Ethanolic extraction was carried out by dissolving 100g of the powdered leaves in 500ml of ethanol. The suspended 
solution was left to stand at room temperature for 5hours. The solution therefore was filtered using Whatman filter 
paper and the residue discarded. The filtrate was concentrated by direct exposure to air. The dark green extract 
yielded was weighed [8,9] and stored in an air-tight container for further analysis. 
 
ANTIMICROBIAL SENSITIVITY TESTS 
Preparation of inocula 
Clinical pure isolates of Klebsiella pneumoniae, Escherichia coli, Salmonella typhy, Bacillus subtilis, 
Staphylococcus aureus, Streptococcus pyogenes, Pseudomonas aeruginosa and Candida albican were obtained from 
the Department of Veterinary Medicine Research Laboratory, University of Maiduguri, Borno State. Each inocula 
was prepared by inoculating the stock culture that has been suspended in saline solution (0.9%) into a freshly 
prepared nutrient agar at 37°C for 24hours. 
 
Preparations of discs 
Three concentrations of the plant extract (400mg/ml, 200mg/ml, and 100mg/ml) were used. Discs of Whatman filter 
paper with a diameter of 6.00mm were impregnated with the different concentrations of the extracts. Commercially 
available antibiotic discs were used as control for comparison. 
 
Disc diffusion 
Disc diffusion was determined using the method of [10]. The disc of Whatman #1 filter paper impregnated with 
known volume and appropriate concentration of the extract were placed on plates of sensitivity test agar uniformly 
inoculated with the test organisms. Tetracycline was used as standard antibiotic. The media were incubated at 37°C 
for 24hours and the zones of inhibition were measured. 
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Agar well diffusion 
The antimicrobial sensitivity test was carried out using the method described by [11]. The culture plates with the test 
organisms were allowed to solidify and punched with a sterile cork borer (6mm diameter) to make open wells. The 
open wells were filled with 0.05ml of the three different concentrations of the plant extract. The preparations were 
incubated for 37°C for 24hours. Subsequently, the plates were appropriately measured for zones of inhibition. 
 
Determination of minimum inhibitory concentration (MIC) 
The MIC was determined by the method of Ellof [12] as modified by [13]. For each bacterium, five test tubes were 
used each containing the culture medium, inoculum and extract. The concentrations were 100 mg/ml, 50 mg/ml, 25 
mg/ml, 12.3 mg/ml, and 6.2mg/ml. The test tubes were covered and incubated overnight at 37°C for 24hours. 
Inhibition of bacterial growth was adjusted by turbidity of the medium. The MIC was defined as the lowest 
concentration at which no visible turbidity was observed. 
 
Determination of minimum bactericidal concentration (MBC) 
Determination of the MBC was done as described by [11]. The MBC was defined as the lowest concentration of the 
lowest of the extract at which 99.9% of the bacterial populations were killed after 24hours of incubation at 37°C. 
MBC was carried out by sub-culturing the growth in the test tube into another plate and incubated at 37°C for 
24hours. From the tube showing no visible sign of growth in MIC determination, 0.1ml was inoculated into a sterile 
nutrient agar and then incubated at37°C for 24hours. The least concentration that did not show growth of test 
organism was considered as the MBC. 
 

RESULTS 
  
Table 1 is the result for sensitivity of test organisms to the aqueous leaves extract at different concentrations. From 
the table all the organisms were resistant to the aqueous leaves extract, using both the paper disc and agar well 
diffusion methods. 
 
Table 2 and 3 are the results of the antimicrobial sensitivity test of the ethanolic leaves extract of F. platyphylla on 
the test organisms using disc method (table 2) and agar well method (table 3) respectively, which had varying 
degrees of antimicrobial activity against three organisms: Klebsiella pneumoniae, Pseudomonas aeruginosa and 
Bacillus  subtilis, while E. coli, Salmonella typhy, Staphylococcus aureus, Streptococcus pyogenes, and Candida 
albican were  resistant to the plant extract at all concentrations used. The highest antimicrobial sensitivity was 
observed against P. aeruginosa with diameter zone of inhibition of 25mm and 30mm at 100mg/ml concentration in 
table 2 and table 3 respectively. The lowest activity was observed in K. pneumoniae with the diameter zone of 
inhibition 8mm and 11mm at 100mg/ml in table 2 and table 3 respectively. 
 
From table 4, the minimum inhibitory concentrations (MIC) in disc diffusion method showed that at concentrations 
of 12.5mg/ml, 25mg/ml and 100mg/ml can inhibit P. aeruginosa, B. subtilis, and K. pneumoniae respectively, while 
the MIC in well diffusion method, it showed that at concentrations of 12.5mg/ml, 50mg/ml, and ≤6.3mg/ml the 
extract can inhibit the growth of B. subtilis, K. pneumoniae, and P. aeruginosa respectively. 
 
From table 5, the minimum bactericidal concentrations (MBC) of 12.5mg/ml, 50mg/ml, and 100mg/ml of the plant 
extract is bactericidal to P. aeruginosa, B. subtilis, and K. pneumoniae respectively in disc method. While the MBC 
of concentrations 12.5mg/ml, 50mg/ml and 100mg/ml of the ethanolic leaves extract showed that the extract was 
bactericidal to B. subtilis, P. aeruginosa, and K. pneumoniae respectively in well diffusion method. 
 

TABLE 1. Sensitivity of test organisms to the aqueous leaves extract at different concentrations using disc and agar well method 
 

PLANT EXTRACT  
CONCENTRATION (mg/ml) 

DIAMETER ZONES OF INHIBITION (mm) 
ECO SAT KLP PSD STP STR BAS CAN 

400 R R R R R R R R 
200 R R R R R R R R 
100 R R R R R R R R 

Tetracycline (control) 21 23 19 22 18 20 26 20 
KEY: R=resistant, ECO= Escherichia coli, SAT= Salmonella typhi, KLP= Klebsiella pneumoniae, PSD= Pseudomonas aeruginosa, STP= 

Staphylococcus aureus, STR= Streptococcus pyogenes, BAS= Bacillus subtilis, CAN= Candida albican 
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TABLE 2. Sensitivity of test organisms to the aqueous leaves extract at different concentrations using disc diffusion method 
 

PLANT EXTRACT 
CONCENTRATION 

(mg/ml) 

DIAMETER ZONES OF INHIBITION (mm) 

ECO SAT KLP PSD STP STR BAS CAN 

400 R R 13 35 R R 14 R 
200 R R 11 29 R R 12 R 
100 R R 8 25 R R 10 R 

Tetracycline (control) 21 23 19 22 18 20 26 20 
Key: R= resistant, ECO= Escherichia coli, SAT= Salmonella typhi, KLP= Klebsiella pneumoniae, PSD= Pseudomonas aeruginosa, STP= 

Staphylococcus aureus, STR= Streptococcus pyogenes, BAS= Bacillus subtilis, CAN= Candida albican 
 

Table 3. Sensitivity of test organisms to the ethanolic leaves extract at different concentrations using agar well method 
 

PLANT EXTRACT 
CONCENTRATION (mg/ml) 

DIAMETER ZONES OF INHIBITION (mm) 
ECO SAT KLP PSD STP STR BAS CAN 

400 R R 17 40 R R 18 R 
200 R R 14 35 R R 15 R 
100 R R 11 30 R R 13 R 

Key: R= resistant, ECO= Escherichia coli, SAT= Salmonella typhi, KLP= Klebsiella pneumoniae, PSD= Pseudomonas aeruginosa, STP= 
Staphylococcus aureus, STR= Streptococcus pyogenes, BAS= Bacillus subtilis, CAN= Candida albican 

 
Table 4. Minimum inhibitory concentrations (MIC) for the test organisms which were sensitive to the plant extract 

 
PLANT EXTRACT 
CONCENTRATION 

(mg/ml) 

TEST ORGANISMS 
DISC DIFFUSION AGAR WELL DIFFUSION 
KLP PSD BAS KLP PSD BAS 

100 * - - - - - 
50 + - - * - - 
25 + - * + - - 

12.5 + * + + - * 
6.25 + + + + - + 

Key: += turbid, -= no turbidity, *= MIC, KLP= Klebsiella pneumoniae, PSD= Pseudomonas aeruginosa, , BAS= Bacillus subtilis. 
 

Table 5. Minimum bactericidal concentration (MBC) for the test organisms which were sensitive to the plant extract. 
 

PLANT EXTRACT 
CONCENTRATION 

(mg/ml) 

TEST ORGANISMS 
DISC DIFFUSION AGAR WELL DIFFUSION 
KLP PSD BAS KLP PSD BAS 

100 * - - - - - 
50 + - *  *  - - 
25 + - + + *  - 

12.5 + * + + + * 
6.25 + + + + + + 

Key: += growth, -= no growth, *= MBC, Klebsiella pneumoniae, PSD= Pseudomonas aeruginosa, BAS= Bacillus subtilis. 
 

DISCUSSION 
 

In this study, the antimicrobial activities of the aqueous and ethanolic leaves extract of ficus platyphylla, the results 
obtained from the aqueous extract sensitivity test (table 1) showed that all the organisms were resistant. Tables 2 and 
3 showed that some of the test organisms: Klebsiella pneumoniae, Bacillus subtilis, and Pseudomonas aeruginosa 
were sensitive to the extract, but the rest of the organisms were resistant. This shows that ethanol was a better 
solvent for extracting antimicrobial substance(s) from the leaves of F. platyphylla. The result obtained in this study 
partially agrees with the results obtained by [14], who reported that the tested organisms developed resistance 
against aqueous extract of F. platyphylla leaves. According to [15], there is need to employ a broad range of 
extractive solvents in the extraction of possible phytochemicals of medicinal plants. 
 
Tables 2 and 3 showed that the sensitivity of microorganisms increases with increase in concentration of the plant 
extract. Using the paper disc method, the sensitivity of the plant extract against Klebsiella pneumonia at 
concentrations of 100mg/ml, 200mg/ml, and 400mg/ml produced 8mm, 11mm, and 13mm diameter zones of 
inhibition respectively. The same thing applied to Pseudomonas aeruginosa and Bacillus subtilis in both the disc 
and agar well diffusion methods. 
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At concentration of 100mg/ml, the zone of inhibition was 11mm, 30mm and 13mm of the ethanolic leaves extract, 
in well diffusion method, against K.  pneumoniae, P. aeruginosa and B. subtilis respectively, as against 8mm, 
25mm, and 10mm for the paper disc diffusion method against the respective organisms. According to [16], agar well 
diffusion method allows better diffusion of the extracts into the medium thus enhancing contact with the organisms. 
Paper disc may act as a barrier between the extract and the organisms thus; preventing total diffusion of active 
compounds absorbed by the discs into the medium and may be responsible for the observed differences. 
 
In paper disc method of sensitivity test (table 2), the lowest concentration of the plant extract (100mg/ml) was 
observed to have higher zone of inhibition (25mm) then the standard control (22mm). The result showed that the 
plant extract had more antimicrobial sensitivity against P. aeruginosa than the control used. However, certain 
studies have indicated that certain bioflavonoids have inhibitory activities against human pathogens [17] and other 
components that act in similar way as control. This may be the reason for some fractions having more inhibitory 
effect than the control. [14] reported the presence of saponins, tannins, volatile oils and phenols in phytochemical 
screening of aqueous and ethanolic leaves extract of F. platyphylla. The phytochemical analysis of F. platyphylla 
leaves revealed the presence of secondary metabolites such as tannins, anthraquinones, flavonoids, saponins, and 
alkaloids [18], which have been previously reported for their antimicrobial activities [19]. Mixtures of such 
chemicals show a broad spectrum of biological effects and pharmacological properties. To a large extent, the 
morphological age of the plant, percentage humidity of the harvested material, situation and time of harvest, and 
method of extraction are possible sources of variation of chemical composition, toxicity and bioactivity of the 
extract [20]. 
 
The minimum inhibitory concentration (MIC) showed that low concentrations of 12.5mg/ml and 25mg/mll of the 
plant extract, in disc method, can inhibit the growth of P. aeruginosa and  B. subtilis respectively as described by 
Ellof, (1998) and (NCCLS, 2001), and at as high concentration as 100mg/ml, K. pneumoniae can be inhibited by the 
plant extract. The MIC showed that the concentration of ≤6.3mg/ml and 12.5mg/ml of the extract, in well diffusion 
method, can inhibit the growth of P. aeruginosa and B. subtilis respectively, but K.  pneomoniae can be inhibited at 
concentrations of 50mg/ml. 
 
The minimum bactericidal concentration (MBC) of concentrations of 12.5 mg/ml, 50 mg/ml, and 100mg/ml of the 
plant extract showed that the plant extract, in disc method, can destroy (is bactericidal to) K. pneumoniae, P. 
aeruginosa, and B. subtilis at the respective concentrations, while the MBC of 12.5, 25, and 50mg/ml of the plant 
extract, in well diffusion method, can destroy B. subtilis, P. aeruginosa, and K. pneumoniae at the respective 
concentrations.  
 

CONCLUSION 
 

As the current study revealed that all the tested organisms were resistant to the aqueous leaves extract, while some 
organisms were sensitive to the ethanolic leaves extract. Therefore, ethanolic leaves extract of Ficus platyphylla may 
contain certain antimicrobial agent(s) and could be a candidate for drugs development and validate the folkloric 
claim, as a cure for some of human ailments. 
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