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Abstract. Some important species of the genus Ficus (Ficus racemosa L.; Ficus auriculata Lour.; Ficus 

palmata Forssk. and Ficus religiosa L.) from district Bhimber Azad Kashmir were analyzed for 

examining their antimicrobial potential against different clinical human pathogens viz Bacteria like 

Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa and Fungi like Aspergillus flavus, 

Fusarium solani, and Candida albicans. Plant leaves were extracted in Petroleum ether (PE), Chloroform, 

Methanol and Water in sequential order and antimicrobial activity was tested by using Agar Well 

Diffusion method and Micro dilution method. The significant activity was shown by plant extracts of four 

species of genus Ficus against all disastrous pathogens. As methanolic extract of Ficus species showed 

maximum zone of inhibition (ZI)) 19.3mm with minimum inhibitory concentration (MIC) 42.7 (μg/ml) 

against S. aerus and ZI (21.9mm) with MIC (52.9 μg/ml) against A. flavus. Moderate activity was found 

in Chloroform and Petroleum ether extracts for Ficus species with ZI (47.3 mm) against S. aerus and ZI 

(57.6mm) against A. flavus. The least ZI (10.4mm) and MIC (43.4 μg/ml) against P. aeruginosa and 

(10.6mm) and MIC (48.4 μg/ml) against C. albicans were shown by aqueous extract against all 

experimental human pathogens. Minimum bactericidal concentration (MBC) and minimum fungicidal 

concentration (MFC) were also evaluated by a serial micro-dilution method. It was found that the MBC 

and MFC is normally two folds of the MIC. The present study depicted that P. aeruginosa and C. 

albicans were maximum resistant against controlled antibiotics and crude plant extracts of Ficus species 

while S. aerus and A. flavus showed maximum infection against plant extract of Ficus species. E. coli and 

F. solani showed moderate resistance to leaf extract of Ficus species. The current study results also 

revealed that F. racemosa and F. auriculata have more antimicrobial effect than F. palmata and F. 

religiosa. The conclusions of present study may be helpful in developing possible source of new and 

effective herbal medicines to treat such infectious diseases which are caused by disastrous human 

pathogens. These research findings can be better source of novel drug discovery and drug development. 

Keywords: methanol, agar well diffusion method, antimicrobial activity, drug development, minimum 

inhibitory concentration  

Introduction  

It has long history of many centuries that plant and plant parts have been used as folk 

and traditional medicines for the treatment of many disastrous diseases and minor 
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ailments. In current era of science and technology there is tremendous development in 

field of medicine which leads to discovery of potential natural and synthetic drugs. 

From many centuries different types of plants are used as source of potential and 

powerful drugs and millions of people has benefited from such natural blessing of 

Almighty Allah. The importance of traditional medicines like Ayurveda, Siddha, Unani 

and Homeopathy has pre-history in sub-continent of Indo-Pak. According to survey 

conducted by WHO, 80% of world population depends on folk and traditional 

medicines instead of allopathic, primarily due to commercially synthesized and cost 

effective medicines like antibiotics and secondly the antibiotic resistant clinical 

pathogens  due to misuse of antibiotics (WHO, 2001; Aibinu et al., 2003; Aibinu et al., 

2004). The depriveness of such expensive and low efficacy drugs have increased 

mortality rate particularly Morbidity rate (Williams, 2000). Due to frequent and excess 

use of commercially synthetic drugs like expensive and ineffective antibiotics make 

pathogens more resistant. So, efficacy of such drugs becomes very low and also has 

adverse side effects on the body. So for, safe, effective, cheaper and no side effect 

treatment of common infectious diseases with alternative source of medicines, including 

crude plant extracts with potential antimicrobial and other ethnopharmacological 

abilities, should be discovered. There is necessary to determine alternative substances 

from sources with proved antimicrobial activity (Pretorius et al., 2003; Moreillion et al., 

2005). Some important secondary metabolites of low molecular weights isolated from 

plant source by aqueous or organic solvents extraction method or steam distillation 

method. According to estimation, more than 110 such crude chemicals are commonly 

involved in drug synthesis throughout the world. As there are number of medicinal 

plants and plant parts are used as extensive source of novel medicines to treat numerous 

devastating diseases which are commonly caused by harmful human pathogens. 

Among medicinal plants, Ficus genus belongs to family Moraceae are re-known 

medicinally important group which has over 800 species with shrubs, vines and woody 

trees habits present in most sub-tropical and tropical zone in almost all parts of world 

(Hameed, 2006). The Ficus genus is collectively named as Fig tree or common Fig. 

There are more than 500 species of Ficus genus in Asia and 29 native species are 

reported in Pakistan. The most common species in Pakistan are F. carica L., F. 

benghalensis L., F. religiosa L., F. palmate Forsok, F. elestica Roxb. ex Hornem, and 

F. auriculata Lour. etc. Phytochemical screening of Ficus depicted number of useful 

chemical constituents with more important are phenolic (Abdel- Hameed, 2009; Veberic 

et al., 2008; Basudan et al., 2005; Lee et al., 2002). As Ficus species are potential source 

of different promising pharmacological activities like anti-histamine, anti-cancerous 

(Lansky et al., 2008; Kitajima et al., 1999) and antimicrobial like jaundice, epilepsy 

(Noumi and Fozi, 2003; Betti, 2004), toothache,  whooping cough, tonsillitis, bacillary 

dysentery, bronchitis, and influenza enteritis are reported to be treated by Ficus extracts. 

Antioxidant activities were also reported for Ficus extracts (Abdel-Hameed, 2009; 

C.aliskan and Polat, 2011). There was a dire need to make a comprehensive study of 

antimicrobial activity against different clinical human pathogens including Bacteria and 

Fungi.  

The antimicrobial activity of different plants have been explored various techniques 

such as by calculating diameter of zone of inhibition (ZI), minimum inhibitory 

concentration (MIC) against pathogens. The investigation of such bio-active compounds 

is done through phytochemical screening and pharmacological especially antimicrobial 

activity by using different methods like agar well diffusion and micro-dilution methods 
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for mycofloral analysis (Tanveer et al., 2014). These methods have been proved good 

for determining antimicrobial potential of some taxa of Ficus from Bhimber area of 

Azad Kashmir.  

The selected field area of the current study was district Bhimber Azad Kashmir, the 

gate way of entrance of Kashmir State by great Mughal emperors, 50 Km from Mirpur 

(Divisional Headquarter) and almost 60 km from Gujrat (district of Punjab Province) 

consist of mostly hilly areas of Peer panjal and Shiwalik ranges and part of sub tropical 

ecological zone (Ishtiaq et al., 2013). District Bhimber consists of three sub-divisions / 

Tehsils viz Smahni, Bhimber and Barnala. The samples of Ficus species were collected 

from different localities of all three Sub-divisions of District Bhimber Azad Kashmir. 

The need of present study is to determine significance of Ficus species in terms of 

antimicrobial activity by using crude leaf extract against disastrous human pathogens 

(Westh et al., 2004). No doubt, there were already different research projects on 

assessment of antimicrobial activity by different solvent extracts of medicinal plants 

against harmful microorganisms have been done but in current investigations, 

antimicrobial activity of organic and aqueous plant extracts of important Ficus species 

of selected area against clinical human pathogens (bacteria and fungi) and calculation of 

susceptibility of such microbes through MIC was done first time. 

The major objective of current study was to determine antibacterial and antifungal 

activity of plant extract of some important species of genus Ficus from district Bhimber 

Azad Kashmir against different human pathogens. The secondary objective of this 

research was to measure the MBC and MFC for comparison of different extracts 

utilized and different species used and recommend the best solvent for extraction. 

Materials and Methods 

 Collection of plant material 

Samples of Ficus species were collected from different localities of all the three 

Tehsils i. e. Samahni, Bhimber and Barnala of district Bhimber AJK. Plant samples 

were identified by and authenticated by renowned taxonomist (Dr M Ishtaiq) of Botany 

Department MUST, AJK and herbarium specimens were placed in Departmental 

herbarium.  

 

Culture and maintenance of microorganisms 

Pure stock cultures of all experimental bacteria and fungi were obtained from the 

Biotechnology Department, main campus MUST, Mirpur Azad Kashmir. The pure 

bacterial cultures were maintained on nutrient agar medium (NA) and fungal culture on 

potato dextrose agar medium (PDA). Each bacterial and fungal culture was further 

maintained by sub-culturing regularly on the above mentioned medium and stored at 4  

°C before use in experiments. Dilutions of the inoculums were cultured on solid 

medium to verify the absence of contamination and to check the validity of the 

inoculums.  

 

Preparation of the extract 

The leaves of selected Ficus species were cleaned, chopped into small pieces and 

shade dried in open air at room temperature for 8-10 days. The dried leaves were then 

powdered using electric grinder and stored in air tight polythen bags for further 
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antimicrobial investigations. Solvent like Petroleum Ether, Chloroform, Methanol and 

Water were used for leaf extraction of Ficus species. 

 

Maceration optimization 

Maceration is well-known extraction method. Plant material 10 gm is mixed in each 

solvent like petroleum ether, chloroform, methanol and aqueous (100 ml) and it is 

placed for few days (Handa et al., 2008). Components are taken into pre weighed empty 

boxes after filtering with Whaatman no.1 filter paper. The filtrate should be air dried 

completely then the components were weighed to know the crude extract content. All 

extracts were stored in sterile glass bottles at room temperature until further use.  

 

Microbiological screening 

Antimicrobial activities of different extracts were evaluated by agar well diffusion 

method (Murray et al., 1995)
 

modified by (Olurinola, 1996) and minimum inhibitory 

concentration (MIC) (Kelmanson et al., 2000). The minimum inhibitory concentration 

(MIC), the minimum bactericidal concentration (MBC) and minimum fungicidal 

concentration (MFC) values were determined by serial micro dilution assay. 

 

Agar well diffusion method  

For agar well diffusion method (Murray et al., 1995, later modified by Olurinola, 

1996) antimicrobial susceptibility was tested on solid (Agar-agar) media in Petri plates. 

For bacterial assay nutrient agar (NA) (40 gm/L) and for fungus PDA (39 gm/L) was 

used for developing surface colony growth. All the media prepared was then sterilized 

by autoclaving the media at 121°C for 20 min.  

Agar well-diffusion method was followed to determine the antimicrobial activity. 

Nutrient agar (NA) and Potato Dextrose Agar (PDA) plates were swabbed (sterile 

cotton swabs) with 8 hour old - broth culture of respective bacteria and fungi. Wells (10 

mm diameter and about 2-3 cm apart) were made in each of these plates using sterile 

corkborer. Stock solution of each plant extract was prepared at a concentration of 1 

mg/ml in different solvents viz. Petroleum Ether, Chloroform, Methanol, and Water. 

About 100 μl of different concentrations of plant solvent extracts were added through 

sterile syringe or micropipette into the wells and allowed to diffuse at room temperature 

for 2 hrs. Control experiments comprising inoculums without plant extract were set up. 

The plates were incubated at 37°C for 18-24 h for bacterial pathogens and 28°C for 48 

hours fungal pathogens. The diameter of the inhibition zone (mm) was measured and 

the activity index was also calculated. Triplicates were maintained and the experiment 

was repeated thrice, for each replicates the readings were taken in three different fixed 

directions and the average values were recorded.  

 

Micro dilution method  

The minimum inhibitory concentration (MIC) is the lowest concentration able to 

inhibit any visible bacterial growth on the culture plates. Serial dilutions of products are 

made in bacterial and fungal growth media. The test organisms are then added to the 

dilutions of products, incubated and stored for growth. This procedure is a standard 

assay for antimicrobials (WHO, 2006). 
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MIC is important in diagnostic laboratories to confirm resistance of microorganisms 

against antimicrobial agent and also to monitor the activity of new antimicrobial agents. 

MIC is used, clinically, not only to determine amount of antibiotic that patient will 

receive but also type of antibiotic used, which in turn lowers the opportunity for 

microbial resistance to a specific antimicrobial agents (Mitscher et al.,1972). 

The minimum inhibitory concentrations (MIC), MBC and MFCs were performed by 

a serial dilution technique using 96-well micro titer plates. The different plant extracts 

viz., Petroleum Ether, Chloroform, methanol and Aqueous were taken (1 mg/ml) and 

serial dilution of the extract with Luria broth for bacterial culture and for fungus, potato 

dextrose broth medium with respective inoculums were used. The micro plates were 

incubated for 72 hours at 28
 

°C, respectively. The lowest concentrations without visible 

growth (at the binocular microscope) were defined as MIC (Gautam et al., 2007).  

The MBCs were determined by serial sub-culturing of 2 μl into microtitre plates 

containing 100 μl of broth per well and further incubation for 72 hours. The lowest 

concentration with no visible growth was considered as MBC, indicating 99.5 % killing 

of original inoculum and compared with standards tetracycline for Bacteria control. The 

fungicidal concentrations (MFCs) were determined by serial sub-cultivation of 2 μl into 

microtitre plates containing 100 μl of broth per well and further incubation 72 hours at 

28
 

°C. The lowest concentration with no visible growth was defined as MFC indicating 

99.5 % killing of original inoculums. Penicillin was used as positive controls (1–3000 

μg/ml) for fungi. All experiments were performed in duplicate and repeated three times 

(Mitscher et al., 1972). 

Results 

The antimicrobial activity of leaf extract of some important species of Ficus genus 

(viz. F. racemosa, F. auriculata, F. palmata vaerigata and F. religiosa) of study area 

was determined by Agar well diffusion method and micro dilution method in different 

polar and non-solvents (Petroleum Ether, Chloroform, Methanol and distilled waters) 

against different clinical human pathogens of Bacteria and Fungi. Antimicrobial activity 

of some selected Ficus species against different microbial pathogens were evaluated by 

zone of inhibition (ZI) and Activity Index (AI) as shown in Tables 1a-4a. Minimum 

inhibitory concentration (MIC), Minimum Bactericidal Concentration (MBC) and 

Minimum fungicidal concentration (MFC) was also calculated (Tables 1b-4b). 

The result of potential antimicrobial activity of different species of Ficus genus in 

terms of zone of inhibition against clinical human pathogens were compared with ZI 

value of standard antibiotics i.e. penicillin (1 mg/disc) and tetracycline (1 mg/disc). The 

methanolic extract of F. racemosa showed maximum activity against S. aerus with ZI 

(19.3mm) and AI (0.97) and moderate activity against E. coli with ZI (14.1mm) and AI 

(0.94) but P. aeruginosa proved as most resistant strain among all experimental bacteria 

with ZI (17.1mm) and AI (0.80). After the methanol, chloroform has moderate 

antibacterial activity with diameter of ZI (12.3mm) and AI (1.11) and Petroleum ether 

has ZI (11.1mm) with AI (1.05) against E. coli. The most resistant bacterial pathogen 

were P. aeruginosa and S. aerus have ZI (12.9mm) with AI (0.60) and ZI (102.7mm) 

with AI (0.59), respectively. The aqueous extract of F. racemosa showed maximum ZI 

(8.9mm) with AI (0.70) against E. coli and S. aerus proved as most resistant among 

bacterial strains with 8.1mm ZI and 0.42 AI (Table 1a) 
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On the other end, methanol extract of F. racemosa considered as most valuable 

antifungal agent than all other solvent extracts with maximum ZI diameter (19.3mm) 

and AI (1.21) against C. albicans and least ZI (16.7mm)with AI(0.78) against F. solani 

considered as more resistant fungal stain. While A. flavus showed moderate resistance 

against methanol extract of F. racemosa has ZI (18.1mm) with AI (1.06). Chloroform 

and petroleum ether, next to methanol, proved as moderate antifungal agent with 

maximum control against C. albicans have ZI(16.5mm) with AI (1.03) and ZI (16.1 

mm) with AI (1.02), respectively. The F. solani again proved as most resistant fungal 

strain have ZI (15.1mm) with AI (0.70) and ZI (14.9 mm) with AI (0.70) against 

chloroform and petroleum ether solvent extract, respectively. Aqueous extract showed 

the least effect against C. albicans with ZI (10.6 mm)  and AI (0.68) and F. solani  

proved as most resistant with ZI (9.7 mm) and AI (0.45) (Table 1a and Fig. 2). 

By developing a sub-culture on fresh NA medium for bacteria and on PDA for fungi 

by diluting used extract for one day to determine MBC and MFC. The least Minimum 

Inhibitory Concentration against Bacteria strains was observed as 40.3 μg/ml in 

methanol extract of F. racemosa against P. aeruginosa with 82.3 μg / ml in methanol 

extract as MBC value and among experimental fungal strains 40.8 μg / ml MIC in 

methanol extract of F. racemosa against F. solani and 96.3 μg / ml in methanol extract 

as MFC (Table 1b).  

The methanol extract of F. auriculata showed maximum antimicrobial activity 

against bacteria and fungi. Maximum antibacterial activity was observed against S. 

aerus with ZI (18.3 mm) and AI (0.94) and minimum ZI (17.1 mm) and AI (0.90) 

against P. aeruginosa. In terms of antifungal activity F. solani again proved as most 

resistant fungal strain among all experimental fungi with ZI (16.9 mm) and AI (0.78) by 

aqueous extract of F. auriculata and maximum antifungal agent against C. albicans 

with ZI (19.8 mm) and AI (1.21). Similarly, aqueous solvent extract of F. auriculata 

showed least antimicrobial activity with maximum ZI (8.9 mm) and AI (0.70) against E. 

coli and maximum ZI (10.6 mm) with AI (0.68) against C. albicans. In the contrast, P. 

aeruginosa bacterium and F. solani fungus were proved most resistant strains than other 

against aqueous extract of F. auriculata with minimum ZI (10.4 mm) and AI (0.45) and 

ZI (10.2 mm) with AI (0.45), respectively (Table 2a and Fig. 2). 

While the methanol extract of F. auriculata showed 37.9 μg/ml least MIC value 

against E. coli among all experimental bacterial pathogens with 79.4 μg/ml in methanol 

extract as MBC value and among fungal pathogens the least MIC was observed against 

C. albicans 48.6 μg/ml in methanol extract and 97.1 μg/ml in methanol extract as MFC 

(Table 2b and Fig. 2).  

Similarly, the methanol extract of F. palmata vaerigata showed maximum 

antibacterial and antifungal activity than remaining other solvent extracts with 

maximum ZI (20.7mm) and AI (1.73) against E. coli and maximum antifungal ZI 

(18.1mm) with AI (1.21) against C. albicans, respectively. The least activity was shown 

by aqueous extract of F. palmata vaerigata as maximum antibacterial agent against E. 

coli with ZI (7.9 mm) and AI (0.70) and maximum antifungal agent against C. albicans 

with ZI (9.7 mm) and AI (0.68). P. aeruginosa proved more resistant bacterial strain 

with ZI (7.3 mm) and AI (0.33) and F. solani was more resistant fungus than other 

experimental fungi with ZI (10.4 mm) and AI (0.48) against aqueous extract of F. 

palmata virigata (Table 3a) 

Similarly, least MIC value as 38.6 μg/ml in methanol extract of F. palmata vaerigata 

was observed against E. coli among bacterial strains with 79.1 μg/ml in methanol 
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extract as MBC and among fungal pathogens the least MIC in methanol extract of F. 

palmata was observed against F. solani as 47.4 μg/ml with 97.3 μg/ml in methanol 

extract as MFC (Table 3b).  

The maximum ZI (16.3mm) with AI (1.73) of methanolic extract of F. religiosa 

against E. coli and maximum antifungal activity with ZI (18.4mm) and AI (1.21) against 

C. albicans fungal pathogen. The minimum antibacterial value of aqueous extract of F. 

religiosa was observed ZI (18.2mm) with AI (0.82) against S. aerus and most resistant 

fungal pathogen was F. solani with ZI (9.3 mm) and AI (0.45) against aqueous extract 

of F. religiosa. (Table 4a).  

In the same way, least MIC was observed as 40.5 μg / ml of methanol extract of F. 

religiosa against E. coli among bacterial strains and 83.6 μg / ml in methanol extract as 

MBC and 49.9 μg/ml in methanol extract as least MIC against F. solani and 97.6 μg/ml 

in methanol extract as MFC (Table 4b). 
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Table 1a. Antimicrobial activity (zone of inhibition in mm and activity index) of various extracts of Ficus racemosa against 

clinical pathogens along with controlled antibiotics 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IZ= Inhibition zone (in mm) includes the diameter of disc (6 mm);  Standards: Tetracycline (1.0 mg/disc), Penicillin (1.0 mg/disc); 

AI- activity index = IZ of test sample / IZ of standard; Values are mean of triplicate readings (mean ±0.05 S.D  
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Table 1b. MIC (μg / ml), MBC and MFC performance of different extracts of Ficus racemosa against pathogenic organisms 

Values are mean of triplicate readings (mean ±0.05 S.D). 

 

 
Table 2a. Antimicrobial activity (zone of inhibition in mm and activity index) of various extracts of Ficus auriculata against 

clinical pathogens along with controlled antibiotics 

Microorganism                                       Bacteria                                   Fungi 

Microbial Strains          S. aereus           E. coli  P. aeruginosa      A. flavus      F. solani     C. albicans 

Extract Solvent  MIC MBC  MIC MBC MIC  MBC MIC  MFC  MIC MFC MIC MFC 

Pet. Ether 47.2±0.50 94.1±0.30 45.5±0.10 94.8±400. 44.7±0.50 95.1±0.30 57.5±0.30 114.2±0.30 58.3±0.40 116.4±0.70 55.8±0.70 99.1±0.20 

Chloroform 46.9±0.40 91.7±0.50 45.1±0.70 93.1±0.70 43.8±0.30 88.7±0.50 56.7±2.05 113.9±0.50 57.7±0.60 115.8±0.70 55.1±1.20 101.2±0.90 

Methanol 42.1±0.80 85.6±0.30 41.5±0.30 78.2±0.70 40.3±0.40 82.3±0.50 52.2±0.50 103.1±1.60 48.7±0.50 96.3±0.60 49.1±0.70 98.3±0.80 

Aqueous 49.6±3.46 96.8±0.20 47.1±0.30 95.3±0.40 46.3±0.30 97.1±0.20 56.1±0.60 113.1±0.65 58.7±0.40 115.2±0.50 48.4±0.60 98.8±0.70 

Microorganism                                           

                                           Bacteria                                                                                                           

 

                                                  Fungi 

 

Extract Solvent 

          S. aereus            E. coli       P. aeruginosa           A. flavus           F. solani        C. albicans 

ZI 

mm 

AI St ZI 

mm 

ZI 

Mm 

AI St ZI 

Mm 

ZI 

Mm 

AI St ZI 

Mm 

ZI 

mm 

AI St ZI 

Mm 

ZI 

mm 

AI St ZI 

Mm 

ZI 

Mm 

AI St ZI 

mm 

Petroleum ether 14.3

±0.5

0 

0.72 19.6

±0.7

0 

13.3

±0.8

0 

0.85 14.1

±0.6

0 

12.9

±0.3

0 

0.60 21.5±

1.10 

15.1±0

.90 

0.97 17.06

±1.15 

14.7±1.

30 

0.70 21.1±1.

0 

16.6±

1.30 

1.02 15.7±

1.40 

Chloroform 14.9

±0.5

0 

0.76 19.5

±0.6 

12.9

±1.1

0 

0.83 14.2

±0.7

0 

13.1

±0.6

0 

0.61 21.3±

0.80 

15.9±1

.90 

0.98 17.07

±1.46 

15.0±0.

40 

0.70 21.3±1.

40 

17.6±

1.20 

1.03 15.9±

1.70 
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IZ= Inhibition zone (in mm) includes the diameter of disc (6 mm); Standards: Tetracycline (1.0 mg/disc), Penicillin (1.0 mg/disc); AI- activity 

index = IZ of test sample / IZ of standard; Values are mean of triplicate readings (mean ±0.05 S.D).  

 

 
Table 2b. MIC (μg / ml), MBC and MFC performance of different extracts of Ficus auriculata against pathogenic organisms 

 

 

 

 

 

 

 

 

 

 

 

 

Values are mean of triplicate readings (mean ±0.05 S.D) 

 

 

 

 

Methanol 18.3

±0.5

0 

0.94 19.3

±0.4 

13.9

±0.7

0 

0.92 14.9

±0.7

0 

18.1

±0.8

0 

0.90 21.9±

1.80 

17.1±0

.80 

1.06 17.05

±1.82 

16.9±1.

60 

0.78 21.2±0.

90 

19.8±

0.50 

1.21 15.6±

1.30 

Water 9.1±

1.30 

0.47 19.1

±1.0 

8.9±

0.40 

0.70 14.7

±0.5

0 

10.4

±1.2

0 

0.45 21.7±

1.10 

11.8±0

.90 

0.65 17.09

±0.88 

10.2±1.

10 

0.45 21.5±0.

80 

10.6±

1.10 

0.68 15.4±

1.10 

Microorganism                                        Bacteria                                    Fungi 

Microbial Strains          S. aereus           E. coli  P. aeruginosa      A. flavus      F. solani     C. albicans 

Extract Solvent  MIC MBC  MIC MBC MIC  MBC MIC  MFC  MIC MFC MIC MFC 

Pet. Ether 48.5±0.

40 

88.1±0.5

0 

46.4±0.7

0 

94.8±0.3

0 

45.1±0.4

0 

97.9±0.90 58.1±1.8

9 

115.8±1.5

0 

58.8±0.2

0 

117.2±0.6

0 

54.9±1.5

0 

99.7±.1.5

0 

Chloro- 

Form 

47.2±0.

30 

86.3±0.4

0 

45.7±0.6

0 

95.7±0.4

0 

43.3±0.8

0 

97.1±0.70 55.5±1.4

0 

113.6±1.2

0 

57.9±1.3

0 

114.8±1.4

0 

54.3±1.2

0 

98.9±1.4

0 

Metha- 

Nol 

42.4±0.

60 

85.8±1.7

0 

39.9±1.1

0 

79.4±0.5

0 

38.6±0.6

0 

94.5±1.20 53.8±1.5

0 

105.1±1.5

0 

48.4±1.0

0 

98.3±1.00 48.6±1.0

0 

97.1±0.9

0 

Aque- 

Ous 

50.1±0.

50 

97.8±0.3

0 

45.1±0.7

0 

96.2±1.5

0 

49.0±0.5

0 

100.3±1.0

0 

56.1±0.8

0 

116.2±1.3

0 

59.3±0.9

0 

116.1±0.7

0 

55.4±2.0

0 

99.2±1.0

5 
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Table 3a. Antimicrobial activity (zone of inhibition in mm and activity index) of various extracts of Ficus palmata against 

clinical pathogens along with controlled antibiotics 
 

 

 

 

 

 

 

IZ= Inhibition zone (in mm) includes the diameter of disc (6 mm); Standards: Tetracycline (1.0 mg/disc), Penicillin (1.0 mg/disc); AI- 

activity index = IZ of test sample / IZ of standard; Values are mean of triplicate readings (mean ±0.05 S.D  

 

 

                                                                                       

Microorganism 

                                              

                                              Bacteria 

 

Fungi 

 

Extract Solvent 

           S. aereus            E. coli         P. aeruginosa A. flavus F. solani C. albicans 

ZI 

mm 

AI St ZI 

mm 

ZI 

Mm 

AI St ZI 

mm 

ZI 

Mm 

AI St ZI 

mm 

ZI 

mm 

AI St ZI 

Mm 

ZI 

Mm 

AI St ZI 

Mm 

ZI 

Mm 

AI St ZI 

mm 

Petroleum ether 12.8

±0.7

0 

0.70 19.6

±0.7

0 

12.9

±0.4

0 

1.05 14.4

±0.5

0 

11.9

±0.7

0 

0.59 21.5

±0.7

0 

15.1

±0.4

6 

0.97 17.06

±0.28 

14.3±

0.60 

0.70 21.5±

0.70 

15.1

±0.4

0 

1.02 15.5

±0.6

0 

Chloroform 13.3

±0.9

0 

0.72 19.5

±0.6

0 

12.1

±0.8

0 

1.11 14.2

±0.7

0 

12.3

±0.8

0 

0.60 21.3

±0.4

0 

15.9

±0.9

0 

0.98 17.0±

0.19 

15.9±

1.66 

0.70 21.3±

0.40 

15.8

±0.6

0 

1.03 15.9

±1.7

0 

Methanol 17.8

±1.2

0 

0.84 19.3

±1.2

0 

16.7

±0.7

0 

1.73 14.9

±1.3

0 

15.6

±0.8

0 

0.90 21.9

±1.4

0 

18.1

±0.7

0 

1.06 17.05

±0.60 

17.3±

0.50 

0.78 21.9±

0.50 

18.1

±0.8

0 

1.21 15.3

±1.4

0 

Water 8.6±

0.80 

0.42 19.1

±0.5

5 

7.9±

0.60 

0.70 12.7

±0.6

0 

7.3±

0.40 

0.45 21.7

±1.4

0 

11.8

±0.4

0 

0.65 17.09

±0.88 

10.4±

1.20 

0.45 21.5±

0.70 

09.7

±0.9

0 

0.68 15.1

±0.7

0 
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Table 3b. MIC (μg / ml), MBC and MFC performance of different extracts of Ficus palmata against pathogenic organisms 

 

 

 

 

 

 

 

 

 

 

 

Values are mean of triplicate readings (mean ±0.05 S.D) 

 

 
Table 4a. Antimicrobial activity (zone of inhibition in mm and activity index) of various extracts of Ficus religiosa against 

clinical pathogens along with controlled antibiotics 

                                                                                    

Microorganism       

                                        Bacteria Fungi 

Microbial Strains          S. aereus           E. coli  P. aeruginosa      A. flavus      F. solani     C. albicans 

Extract Solvent  MIC MBC  MIC MBC MIC  MBC MIC  MFC  MIC MFC MIC MFC 

Pet. Ether 46.4±0.60 86.7±1.4 45.7±0.90 94.7±1.50 42.9±1.

20 

97.6±1.5

1 

57.3±0.

50 

115.1±0.

40 

57.1±0.

70 

116.9±1.

60 

55.2±0.5

0 

101.1±0.

30 

Chloroform 45.8±1.60 85.9±1.2 44.9±1.1 95.2±0.50 41.5±0.

70 

95.6±0.8

0 

55.7±0.

80 

114.4±0.

70 

56.3±0.

50 

116.1±0.

40 

54.5±0.6

0 

99.4±0.8

0 

Methanol 41.7±0.90 84.3±0.6

0 

38.6±1.62 79.1±0.30 40.8±1.

40 

92.9±1.2

0 

51.1±0.

40 

102.7±1.

40 

47.4±1.

20 

97.5±1.3

0 

50.3±1.4

0 

97.3±1.1

0 

Aqueous 48.9±1.30 95.2±0.4

0 

46.4±0.60 95.8±0.50 43.4±0.

80 

99.8±0.5

0 

58.0±0.

60 

116.9±1.

60 

58.7±0.

80 

117.1±0.

30 

58.3±0.7

0 

103.7±1.

40 

Microorganism                                       Bacteria                                  Fungi 

Extract Solvent           S. aereus           E. coli     P. aeruginosa          A. flavus             F. solani        C. albicans 
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Mm 
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mm 
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Mm 
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Mm 
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Mm 
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Mm 
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Petroleum ether 14.8

±0.9 

0.70 19.6

±1.4 

12.9

±1.7 

1.05 14.4

±0.6 

12.7

±0.7
0 

0.59 21.5

±1.2
0 

16.4

±0.6
0 

0.97 17.06±

0.12 

14.2±0

.50 

0.70 21.1±1

.20 

16.7

±1.3
2 

1.02 15.7

±1.5
0 

Chloroform 15.9

±1.7 

0.72 19.5

±0.8 

13.2

±0.7 

1.11 14.2

±0.6 

12.9

±0.7

0 

0.60 21.3

±0.5 

17.3

±0.4

0 

0.98 17.07±

0.13 

14.9±1

.70 

0.70 21.3±0

.60 

17.5

±0.7

0 

1.03 15.9

±1.2
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IZ= Inhibition zone (in mm) includes the diameter of disc (6 mm); Standards: Tetracycline (1.0 mg/disc), Penicillin (1.0 mg/disc); AI- activity 

index = IZ of test sample / IZ of standard; Values are mean of triplicate readings (mean ± 0.05S.D 

 

 
Table 4b. MIC (μg / ml), MBC and MFC performance of different extracts of Ficus religiosa against pathogenic organisms 

 

 

 

 

 

 

 

 

 

Values are mean of triplicate readings (mean ±0.05 S.D 

 

Methanol 17.2

±0.5 

0.84 19.3

±0.6 

16.3

±0.6 

1.73 14.9

±1.8 

15.3

±1.0
0 

0.90 21.2

±1.1
0 

18.7

±1.4
0 

1.06 17.05±

0.20 

16.5±0

.70 

0.78 21.2±0

.80 

18.4

±0.5
0 

1.21 15.6

±0.8
0 

Water 9.7±

1.4 

0.42 18.9

±0.7 

8.9±

0.4 

0.70 14.7

±0.5 

8.2±

0.70 

0.45 21.7

±0.6
0 

11.8

±1.6
0 

0.65 17.09±

0.46 

9.3±0.

50 

0.45 21.5±0

.70 

10.9

±0.4
0 

0.68 15.4

±1.2
0 

Microorganism                                   Bacteria                                 Fungi 

Microbial Strains          S. aereus           E. coli  P. aeruginosa      A. flavus      F. solani     C. albicans 

Extract Solvent  MIC MBC  MIC MBC MIC  MBC MIC  MFC  MIC MFC MIC MFC 

Pet. Ether 48.1±060. 87.5±1.10. 49.5±1.30 95.4±0.40 43.7±0.60 97.7±1.33 57.9±0.40 115.7±0.50 59.6±0.70 116.7±1.00 56.2±0.70 101.9±1.20 

Chloroform 47.6±0.90 85.7±1.10 48.2±1.10 94.9±120 42.9±0.60 96.2±0.40 57.3±1.20 114.3±0.60 58.3±0.50 114.9±1.50 55.8±1.70 100.8±0.60 

Methanol 42.7±0.80 85.1±0.40 40.5±0.70 83.6±0.70 41.8±0.1.30 94.3±0.50 52.9±1.40 104.6±0.80 49.9±1.80 97.6±0.70 50.3±80 99.3±0.40 

Aqueous 49.8±0.70 96.9±1.20 45.1±0.40 95.9±160 44.8±1.10 99.8±1.50 58.8±1.70 113.9±1.20 60.3±1.10 117.1±0.40 59.4±1.10 102.3±0.60 
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Figure 1. Showing antimicrobial activity of : i. Escherichia coli, ii. Staphylococcus aerus, iii. 

Aspergillus flavus, iv. Fusarium solani 
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Figure 2. Showing antimicrobial activity against selected fungi and bacteria with four different 

extracts 
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Discussion  

The treatment of common ailments and diseases caused by clinical human pathogens 

has become unaffordable for a common man due to high cost and low efficacy of 

allopathic drugs. So there was severe need of finding alternative source of drugs and 

bioactive chemical compounds from plant source which have not merely served as 

alternative cheaper, less toxic and high effected antimicrobial agent but also more 

effective against highly resistant clinically tested pathogens. Therefore, comprehensive 

study is made on pharmaceutical activity of different clinical human pathogens. A 

number of plants have been investigated, as alternative source of medicinal drug 

especially antimicrobial agent (Kelmanson et al., 2000; Ahmad and Beg, 2001; Guleria 

et al., 2006; Zakaria et al., 2007). 

The antimicrobial activity results depicted that all plant extracts have considerable 

activity against experimental human pathogens. Methanol extract has maximum 

antibacterial as well as antifungal activity against different experimental pathogens as 

the same results were also observed in different medicinal plants by different 

microbiologists (Ilango et al., 2009; Geethalakshmi et al., 2010; Rahman et al., 2011; 

Upadhyay et al., 2011). 

The methanol extracts have most significant effect, against drug resistant microbial 

strains. The action of bioactive compounds of plant extracts is not yet known fully, but 

organic plant extract proved as more antimicrobial agent as compared to aqueous which 

showed presence of non-polar residual in extract showed strong abilities of 

bacteriostatic. These results were concised with Cowan (1999) that most antibiotic 

compounds in plant extracts are usually saturated organic compounds which easily 

soluble in organic solvent. Similar results also found in previous research of Preethi et 

al. (2010) and Seyydnejad et al. (2010). Similarly, methanol extract of F. carica was 

proved maximum potent antimicrobial agent than chloroform, petroleum ether which 

showed moderate activity and aqueous extract of F. carica was least potent agent. Many 

researchers reported that methanol extract was observed as most effective antimicrobial 

agent than chloroform and petroleum ether as mentioned in Figure 1a and 1b (Sekar et 

al., 2012). 

The results of current research work indicated that P. aeruginosa, E. coli and C. 

albicans were most resistant pathogens against leaf extract of Ficus species as 

antimicrobial agent. The least effect of plant extracts of Ficus species as antimicrobial 

agent was observed by S. aerus and F. soleni. Chloroform and petroleum ether plant 

extracts proved as moderate antimicrobial agent than methanol and least effect was 

observed by aqueous extract of all selected species of Ficus. The same results were also 

reported by Murugesan et al., (2011) and several other studies that petroleum ether and 

aqueous extract also have considerable antimicrobial activity against many clinically 

isolated bacteria and fungi (Thatoi et al., 2008). 

The methods employed in current research for assessment of antimicrobial activity 

were agar well diffusion and MIC of extracts of Ficus species against pathogenic 

microbial organisms were determined by Micro-dilution method. The same methods 

were also used by many researchers to find antimicrobial activity of different crude 

plant extracts against many pathogens (Arora et al., 2007; Gurudeeban et al., 2010; 

Pavithra et al., 2010). The MIC is an important feature of laboratories to diagnose 

resistance of tested pathogens and to check application of alternative antimicrobial 

agent other than antibiotics. The MIC of Ficus species extracts was found less than 

MBC and MFC values which were almost two fold than MIC, revealing that plant 

http://www.sciencedirect.com/science/article/pii/S101836471400041X#b0155
http://www.sciencedirect.com/science/article/pii/S101836471400041X#b0155
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extracts of Ficus species were regarded as microbisidic at higher concentration and 

microbistatic with low concentration. Maji et al. (2010) were also analyzed similar 

findings in past. They explain that ficus species crude extracts showed high 

concentration as microbisidic and low concentration as microbistatic. 

Conclusion 

The conclusion of current research study is that analyzed selected species of Ficus 

possess bioactive chemical compounds which depict potential antimicrobial activity 

against different pathogens. The extract of leaf obtained from methanol; showed better 

results than other solvents. The maximum inhibitory activity was found against E. coli 

bacterium and C. albicans fungi. The F. racemosa and F. auriculata were found the 

best ficus with maximum antimicrobial potential.  These herbal recipes can serve as 

great antimicrobial potential drug in pharmaceutical industry to avoid and protect many 

harmful infectious. All used solvent extract of Ficus species have significant inhibitory 

role against tested pathogens as compared to standard antibiotics. The results of the 

current study also favor the folklore importance along with positive directives for 

synthesis of new antimicrobial medicine from different these Ficus species.  
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