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ABSTRACT 
 

The phytochemical screening of the ethanolic extracts of leaf and stem bark of Ficus sycomorus and 
Ficus platyphylla was carried out using standard biochemical methods. The antimicrobial activities (i.e. zones 
of inhibition) of the ethanolic extracts of leaf and stem bark of Ficus sycomorus and Ficus platyphylla against 
Trichophyton mentagrophytes, ciprofloxacin-resistant Salmonella typhi and Staphylococcus aureus were 
investigated under varying temperature, pH and storage duration of nine months. The zones of inhibition of the 
test plants extracts were evaluated using agar diffusion methods. Phytochemical analysis revealed the presence 
of tannins, saponins, anthraquinone, glycoside, alkaloids, flavonoids, steroids and reducing sugars. The effects 
of temperature and pH on the antimicrobial activity of the extracts of the plants remained relatively unaffected 
at P>0.05. There were no significant (P>0.05) changes in the antimicrobial activities of the extracts against the 
test organisms throughout the nine months period of investigation. The implications of these findings in the use 
of these plants are discussed.  
© 2009 International Formulae Group. All rights reserved 
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INTRODUCTION 

Medicinal plants represent a rich source 
from which antimicrobial agents can be 
obtained (Kubmarawa et al., 2007). Nearly 
70% of human population is reported to be 
dependent on plant-based medicines (Pravin, 
2006). 

Infections due to pathogenic bacteria 
and fungi represent a critical problem to 
human health and are one of the main causes 
of morbidity and mortality worldwide 
(Willey, 2008). 

The Ficus species belong to the 
mulberry family, Moraceae which occurs 
primarily in tropical and semi-tropical 
regions, and includes a wide variety of herbs, 
shrubs, and trees, characterized by a milky sap 
and reduced, unisexual flowers. This family 

includes 40 genera and 1,000 species, of 
which 500 species are members of the fig 
genus, Ficus (Zerega et al, 2005). They are 
usually found near streams in the savannah 
area. Ficus sycomorus have been reported to 
possess antifungal (Hassan, 2006) and anti 
diarrhoea activities (Ahmadu et al., 2007). 
The sedative and anticonvulsant properties of 
this plant have also been reported (Sandabe et 
al., 2003). The extracts of Ficus platyphylla 
have been reported to inhibit gastro-intestinal 
motility (Amos et al., 2001). It has been 
reported to possess analgesic (Wakeel et al., 
2004), anti-inflammatory and anti-
contraceptive (Amos et al., 2002) activities. 
Kubmarawa et al. (2007) reported the use of 
the stem bark in the treatment of tuberculosis. 
The extracts of these plants are used in Hausa 
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ethno medicine of Northern Nigeria for the 
treatment of various ailments such as mental 
illness, dysentery, cough, diarrhoea, chest 
condition, tuberculosis, convulsive disorder 
and pain relief (Wakeel et al., 2004; 
Kubmarawa et al., 2009). 

Various secondary metabolites which 
constitute an important source of the 
pharmaceutical drugs have been isolated from 
different parts of plants. Some of these 
compounds have been reported to be present 
in the Ficus species such as tannins, saponins, 
flavonoids, steroids, anthraquinone glycosides 
and reducing sugars (Hassan, 2005; Sandabe 
et al., 2006).  

The capability of an active substance in 
a specific container/closure system to remain 
within its physical, chemical, microbiological 
and toxicological specification is referred to 
as stability of the substance (Webster, 2008). 
The antimicrobial activities of some plant 
metabolites have been reported to be unstable 
due to some factors. These factors which 
include enzymatic degradation, environmental 
conditions, air (O2, CO2), light, heat, water 
(hydrolysis) and duration of time between 
storage and usage can lead to instability of the 
active substances (Oyi et al., 2007). 
Temperature, pH and the presence of water 
are the major factors that influence drug 
decomposition. Hydrolytic reaction and 
oxidative reactions are strongly influenced by 
environmental factors such as light, oxygen, 
metal ions and metals in trace quantities 
which trigger off these reactions (Aulton, 
2000). Hydrolysis always occurs in active 
products containing an ester or amide linkage. 
The rate of hydrolysis depends on the quantity 
of water present, temperature and pH 
(Dumitinu, 2005). Increase in temperature 
increases the rate of chemical reactions in all 
active products (Webster, 2008).  
Deterioration of some thermolabile products 
usually occurs as a result of rapid rate of 
chemical reaction when normal range of 
temperature is exceeded (Aulton, 2000). 
Webster (2008) postulated that for every ten 
degree rise in temperature, the rate of 
chemical reactions doubles or triples. 

 The antimicrobial activities of plant 
extracts can be affected by the above 

mentioned factors, therefore this study was 
designed to document the phytochemical 
constituents of the test plants and their 
antimicrobial activities in relation to factors 
such as pH, temperature and storage duration. 
 
MATERIALS AND METHODS 
Collection and preparation of plants 
materials 

The leaves and stem bark of the two 
plants were collected in Samaru, Zaria, 
Nigeria, in July 2006. The plants were 
authenticated at the herbarium unit of the 
Department of Biological Sciences,  Ahmadu 
Bello University, Zaria, Nigeria, where 
voucher specimens (1446) for Ficus 
sycomorus and (7230) for Ficus platyyphylla 
were deposited. 

The air-dried powered plants parts 
(500mg each) were extracted with 70% 
aqueous ethanol at room temperature. The 
extracts were concentrated, dried and weighed 
(Brain and Tumer, 1975; Sofowora, 1993). 
 
Phytochemical analysis 

The extracts were subjected to phyto-
chemical analysis to detect the presence of the 
chemical constituents using standard protocol 
(Trease and Evans, 1996; Sofowora, 1982). 
 
Determination of effects of varying pH 
values on the antimicrobial activity of Ficus 
sycomorus leaf extract 

Three different pH values (pH 4, 7, and 
9) were employed. These were obtained and 
maintained using pH buffers. The various 
buffers were prepared according to the 
manufacturer’s prescriptions and measured 
using pH meter.  The extract (2.5 g) was 
added to 0.1 g of the buffer powder and the 
volume made up to 10mls with sterile distilled 
water. This gave a concentration of 250 
mg/ml. The whole content was allowed to 
stand for 30 minutes. 

The test bacteria and fungus were 
clinical isolates obtained from the Department 
of Pharmaceutics and Pharmaceutical 
Microbiology, Ahmadu Bello University, 
Zaria-Nigeria. Eighteen (18) hours bacteria 
broth cultures were standardized appropriately 
to about 106 cfu/ml. Similarly, the test fungi 
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spores suspension were standardized 
according to Ehinmidu (2005) to 106 sfu/ml. 
Agar well diffusion method was carried out by 
flooding the sterile Mueller–Hinton agar 
(bacteria) and Sabouraud’s dextrose agar 
(fungi) already poured and cooled in sterile 
petri-dishes with 2.0 ml each of the 
standardized cultures (106 cfu/ml) of the test 
organisms. The plates were allowed to dry at 
room temperature. A sterile cork borer no. 4 
(8 mm diameter) was used to bore hole in the 
agar plates. The bottom of the bored hole was 
sealed with one drop of molten sterile agar to 
prevent the extract from sipping beneath the 
agar. Using a micropipette, 0.1 ml of the 
admixture was dispensed into the holes in 
duplicates. Sterile distilled water was also 
dispensed into one of the bored holes, which 
served as control. These were allowed to 
diffuse into the agar at room temperature for 1 
hour before incubation at 37 oC for 18 hours 
(bacteria) and 30 oC for 48 hours (fungi). The 
zones of inhibition of microbial growth were 
thereafter measured to the nearest millimeter.   
 
Determination of the effects of varying 
temperature on the antimicrobial activity 
of Ficus sycomorus leaf extract 

The extract (2.5 g) was dissolved in 
10mls of sterile distilled water. This gave a 
concentration of 250 mg/ml. The set up was 
maintained at different temperatures (37 oC, 
45 oC, 70 oC and 100 oC) in the water bath for 
thirty (30) minutes. Standard cultures were 
prepared as described earlier and used as 
described above. The zones of inhibition of 
microbial growth were thereafter measured to 
the nearest millimeter.  
 
Determination of the effect of storage 
duration on the antimicrobial activity of 
the Ficus sycomorus and Ficus platyphylla 

Ten (10) milliliters of 250 mg/ml of the 
dried ethanolic extracts stored at room 
temperature were prepared at 3 months 
intervals and assessed for antimicrobial 
activity using the agar well diffusion method 
as described above in the pH study. The zones 
of inhibition of microbial growth were 
thereafter measured the nearest millimeter and 
recorded. 

Determination of Minimum Inhibitory 
Concentration (MIC) 

Graded concentration of the ethanolic 
extracts 5 ml each were mixed with melted 
(45 oC) 5 ml of double strength Mueller-
Hilton agar and poured aseptically into sterile 
plates. The plates were allowed to set. Sterile 
paper discs in duplicates were aseptically 
placed equidistantly on the set agar. 
Thereafter, 10 µl of the standardized bacterial 
cultures were inoculated on the sterile paper 
discs aseptically. The plates were allowed to 
stand for 1 hour and then incubated at 37 oC 
for 18 hours. Ciprofloxacin was used as 
standard antibiotics. 

The same procedure was carried out for 
fungal culture using Sabouraud Dextrose Agar 
and incubated at 30 oC for 48hours. 
Terbinafine HCl was used as the standard 
antimicrobial agent.. 
 
Statistical analysis 

Results were expressed as mean ± 
standard deviation. The data was analysed 
using Student’s t-test. P< 0.05 was considered 
significant and P> 0.05 not significant.   
    
RESULTS 

The results of phytochemical analysis 
of the extracts of the plants revealed the 
presence of steroids, alkaloids, flavonoids, 
anthraquinones, tannins, saponins and 
reducing sugars (Table 1). 

The effect of temperature on the plant 
extract showed that at various temperatures of 
37 oC, 45 oC, 70 oC and 100 oC, the 
antimicrobial activity remained relatively 
unaffected (Table 2). The antimicrobial 
activity of the extract maintained at pH 7 and 
9 is almost the same with that of the extract 
without pH buffer (Table 3). The stored 
extracts had almost the same effect on the test 
organisms as the fresh extracts. Thus, there 
were no significant changes in the 
antimicrobial activity of the extracts of the 
plants against the test organisms at P>0.05 
throughout the nine months period of 
investigation (Tables 4 – 7). 

The MIC values of the test extracts 
were higher than those of the standard 
antibiotics (Table 8). 
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Table1: Phytochemical constituents of Ficus sycomorus and Ficus platyphylla leaves and stem 
barks. 
 

               
              F. sycomorus 

                
              F. platyphylla 

 
Chemical constituents 

 
      Leaves 

 
 Stem barks 

 
      Leaves 

 
  Stem 
barks 

Steroids/Terpenes           +         +            -           - 
Alkaloids           +         +            -          + 
Flavonoids           +         +           +          + 
Anthraquinones           -         +           -          + 
Tannins           +         +           -          + 
Saponins           +         +           -          + 
Carbohydrates/sugars           +         +           -          - 
Key: 
+ Present 
- Absent 

 
 
Table 2: Effect of temperature on the antimicrobial activity of Ficus sycomorus leaf extract (250 
mg/ml) test organisms.  
 

                                  
                               Zones of inhibition (mm) 

 
Temperature (oC) 

         CRSA            CRST T. mentagrophytes 
100 (E)       16.5 ± 0.5        12.5 ± 1.1               NA 
70 (E)       15.5 ± 0.5        12.5 ± 0.5               NA 
45 (E)       16.0 ± 0.0        12.5 ± 0.5               NA 
45 (W)             NA               NA               NA 
37(W)             NA               NA               NA 
Key : CRSA = Ciprofloxacin-Resistant Staphylococcus aureus, CRST = Ciprofloxacin-Resistant Salmonella typhi, * Extract 
maintained at room temperature, E = Extracts,     W = Water, NA = No activity, The results are expressed as mean ± standard 
deviation, No significant changes in the antimicrobial activities of the extracts at P>0.05 at the different temperatures. 
Diameter of well = 8 mm. 
 
        
Table 3: Effect of varying pH values on the antimicrobial activity of Ficus sycomorus leaf extract 
(250 mg/ml) against test organisms 
 

                                 Zones of inhibition (mm)             
             pH         CRSA          CRST T. mentagrophytes 
* 6.7(E)                  16.0 ± 0.0          11.0 ± 0.0               NA 
4(E)  17.0 ± 0.0           10. 5 ± 0.5              NA  
7(E)  16.5 ± 0.5          11.0 ± 1.0               NA  
9(E)  16.5 ± 0.5         11. 0 ± 0.0              NA 
4 (B)       NA              NA              NA 
7(B)       NA               NA              NA 
9(B)      NA 

 
             NA              NA 

Key: CRSA = Ciprofloxacin-Resistant Staphylococcus aureus, CRST = Ciprofloxacin-Resistant Salmonella typhi, * original 
pH of extract, E = Extracts, B = Buffer alone,        NA = No activity, The results are expressed as mean ± standard deviation, 
No significant changes in the antimicrobial activities of the extracts at P>0.05 at the different pH. Diameter of well = 8  mm. 
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Table 4: Effect of storage on antimicrobial activity of Ficus sycomorus leaf extracts (250 mg/ml) 
against test organisms. 
  

                                 Zones of inhibition (mm)  
Storage duration          CRSA          CRST T. mentagrophytes 
Fresh Extract         16.0 ± 0.0          11.0 ± 0.0              NA   
1 month         16.0 ± 0.0          11.0 ± 0.0              NA 
3 months         16.0 ± 0.0          11.0 ± 0.0              NA 
6 months         16.0 ± 0.0          11.0 ± 0.0              NA 
9 months         16.0 ± 0.0          11.0 ± 0.0              NA   
Key: CRSA = Ciprofloxacin-Resistant Staphylococcus aureus, CRST = Ciprofloxacin-Resistant Salmonella typhi, NA = No 
activity, The results are expressed as mean ± standard deviation, No significant changes in the antimicrobial activities of the 
extracts at P>0.05 during the nine months duration. Diameter of well = 8 mm. 
 
Table 5: Effect of storage on antimicrobial activity of Ficus sycomorus stem bark extracts (250 
mg/ml) against test organisms. 
 

                                 Zones of inhibition (mm)  
Storage duration       CRSA         CRST T. mentagrophytes 
Fresh extract       16.5 ± 0.5         18.0 ± 1.0               NA 
1 month       16.5 ± 0.5         18.0 ± 1.0               NA 
3 months       16.5 ± 0.5         18.0 ± 1.0               NA 
6 months       16.0 ± 0.0         18.0 ± 0.0               NA   
9 months       16.0 ± 0.0         18.5 ± 0.5               NA 

Key: CRSA = Ciprofloxacin-Resistant Staphylococcus aureus, CRST = Ciprofloxacin-Resistant Salmonella typhi, NA = No 
activity, The results are expressed as mean ± standard deviation, No significant changes in the antimicrobial activities of the 
extracts at P>0.05 during the nine months duration. Diameter of well = 8 mm. 

 
Table 6: Effect of storage on antimicrobial activity of Ficus platyphylla leaf extracts (250 mg/ml) 
against test organisms. 
 

                                 Zones of inhibition (mm)  
Storage duration         CRSA      CRST T. mentagrophytes 
Fresh extract         20.0 ± 0.5       25.5 ± 0.5                    NA   
1 month         20.5 ± 0.5       25.0 ± 0.0              NA 
3 months         20.5 ± 0.5        25.5 ± 0.5            NA 
6 months         21.0 ± 0.0       24.5 ± 0.5            NA 
9 months         20.5 ± 0.5        25.0 ± 0.0              NA  
Key: CRSA = Ciprofloxacin-Resistant Staphylococcus aureus, CRST = Ciprofloxacin-Resistant Salmonella typhi, NA = No 
activity, The results are expressed as mean ± standard deviation, No significant changes in the antimicrobial activities of the 
extracts at P>0.05 during the nine months duration. Diameter of well = 8 mm. 

 
Table 7: Effect of storage on antimicrobial activity of Ficus platyphylla stem bark extracts (250 
mg/ml) against test organisms. 
 

                                 Zones of inhibition (mm)  
Storage duration          CRSA       CRST T. mentagrophytes 
Fresh extract         18.0 ± 0.5       21.0 ± 0.0                    NA   
1 month         17.5 ± 0.5       20.0 ± 0.0              NA 
3 months         17.5 ± 0.5        20.0 ± 1.0            NA 
6 months         17.5 ± 0.5       20.5 ± 0.5            NA 
9 months         16.5 ± 0.5        20.0 ± 0.0              NA  
Key: CRSA = Ciprofloxacin-Resistant Staphylococcus aureus, CRST = Ciprofloxacin-Resistant Salmonella typhi, NA = No 
activity, The results are expressed as mean ± standard deviation, No significant changes in the antimicrobial activities of the 
extracts at P>0.05 during the nine months duration. Diameter of well = 8 mm. 
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Table 8: Minimum Inhibitory Concentration (MIC) of the test plants leaves extracts and standard 
antibiotics against the test organisms. 
 

                                            MIC  (µg/ml)  
Test organism F. sycomorous F. platyphylla Ciprofloxacin Terbinafine HCl 
CRSA 3.13x104 7.8x103 7.5x100 ND 
CRST 1.56x104 1.95x103 1.0x101 ND 
TM 5.00x104 1.00x105 ND 1.28x102 

 Key: CRSA = Ciprofloxacin-Resistant Staphylococcus aureus; CRST = Ciprofloxacin-Resistant Salmonella typhi;  
TM = Trichophyton mentagrophytes. The peak plasma concentration of ciprofloxacin is 2.5 µg/ml and the peak plasma 
concentration of terbinafine HCl is 0.97 µg/ml. 

 
 
DISCUSSION 

Phytochemical investigation of 
ethanolic extracts of leaves and stem barks of 
Ficus sycomorus and Ficus platyphylla 
obtained in Zaria, Nigeria revealed the 
presence of chemical constituents, such as 
saponins, alkaloids, flavonoids, 
anthraquinones, tannins, steroids and reducing 
sugars. The presence of these constituents has 
been reported in Ficus sycomorus stem bark in 
Sokoto and Maiduguri, Nigeria (Hassan, 
2005; Sandabe et al., 2006). Similarly, the 
absence of anthraquinone in Ficus sycomorus 
leaf and the presence of alkaloids and 
flavonoids in the stem bark of Ficus 
platyphylla have also been documented in  
Jos, Zaria and Abuja, Nigeria (Kubmarawa et 
al., 2007; Ahmadu et al., 2007; Amos et al., 
2001). These chemical constituents are 
secondary metabolites of plant that have been 
reported to serve as defense mechanisms 
against predation by many microorganisms, 
insects and herbivores (Karlovsky, 2008). The 
presence of these secondary metabolites may 
therefore explain the demonstration of 
antimicrobial activity observed from these 
extracts. 

The presence of tannins in the Ficus 
sycomorus plants extracts may account for its 
effectiveness in wound healing. According to 
Sandabe et al. (2006), the extract contains a 
high amount of gallic tannins. Tannins 
precipitate proteins covering the surface of the 
cell or tissue, which acts as a barrier between 
tissue and irritants, and the underlying tissue 
is therefore soothed and protected from 
further damage, so that healing can take place 
(Shivananda et al., 2007).  

The present study showed that at 
various temperature and pH ranges examined, 
the antimicrobial activities of the extracts 
remained relatively unaffected. This result 

suggests that the antimicrobial active chemical 
constituents of these plants extracts are heat 
stable. This finding also indicates that the 
plant extracts could still be effective after 
boiling. Doughari (2007) also reported that at 
various temperature ranges, the antibacterial 
activities of ethanol extracts of Balanites 
aegiptica and Moringa oleifera remained 
relatively unaffected but reduced when the pH 
was adjusted from acidic towards alkalinity 
(pH 8 – 10). These results are comparable to 
those of Mahfuzul et al. (2007) who 
demonstrated that pH and temperature have 
no significant effect on the antimicrobial 
activities of Guava and Neem extracts, against 
Staphylococcus aureus and L. monocytogenes.   

The local application of most of the 
plants used by the herbalist involves the 
addition of high doses of potash (a strong 
basic salt) and lime, which is acidic (Okeke, 
2008). The stability of these extracts in the 
investigated pH may explain why the plant 
concoction remains effective even when 
boiled with acid and alkali. Acid stability is an 
important property of drugs, because it means 
that the plant components can be formulated 
to be taken orally and will not be inactivated 
under the acidic conditions of the stomach and 
the gastrointestinal tract (El-Mahmood, 2009).  

These plants extracts were also found 
to retain their antimicrobial activity after nine 
months storage duration. This is an indication 
that these plants extracts have stable 
antimicrobial activities over a period of time. 

The MIC values of the crude ethanolic 
extracts of the test plants were observed to be 
significant compared to the test standard 
refined antimicrobial agents. These observed 
activities could be enhanced when the active 
components of the plants are isolated and 
examined. 
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 These findings will be of immense 
advantage in limiting the emergence of 
antibiotic-resistant pathogens that are so 
prevalent worldwide.   
                 
Conclusion 

The ethanolic extracts of F. 
sycomorus and F. platyphylla leaves and stem 
bark contain chemical constituents which 
showed marked antimicrobial activities. The 
antimicrobial activity of the ethanolic extract 
of Ficus sycomorus leaf was found to be 
stable at varying temperatures up to 100 oC 
and also at different pH values (acidic, neutral 
and basic). Storage duration of nine months 
did not affect the antimicrobial activity of 
ethanolic extracts of F. sycomorus and F. 
platyphylla leaves and stem bark. These 
findings authenticate the claims of these 
plants in traditional medicine 
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