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Abstract: Endophytic fungi from medicinal plants provide a reservoir of a bioactive metabolites. The present study 

is an attempt to investigate the ability of endophytic fungi isolated from few medicinal plants procured from 

Muthathi Wild Life Sanctuary in Mandya District, Karnataka, India to produce secondary metabolites, which acts 

as antimicrobial agents and to check their potential antimicrobial activity. The bioactive compounds from the 

endophytic fungi have tremendous antibacterial activity against eight human bacterial pathogens such as S. 

aureus, E. coli, B. subtilis, P. aeruginosa, Shigella, K. pneumoneae, P. mirabilis and L. monocytogens by using 

standard protocol of agar well diffusion method. The present study has proven that some medicinal plants may be 

a rich source of endophytic fungi with antimicrobial prospective. The isolated endophytic fungi may prime to 

innovative natural product for practice in pharmaceutical industries. This study has demonstrated that the 

medicinal plants are very noble source of endophytic fungi with potential to produce bioactive compounds having 

antibacterial effect. 

Keywords: Endophytic fungi, Antibacterial activity, Human pathogens, Medicinal plants, Muthathi Wild Life 

Sanctuary.  

1.   INTRODUCTION 

Endophytes are microorganisms that are present in surviving tissue of different plants establishing mutual relationship 

without superficially any symptom of diseases (1, 2). These endophytes defend their hosts from infectious agents and 

adverse conditions by secreting bioactive secondary metabolites (3, 4).   

Endophytic fungi are the microorganisms that are present in living tissues of numerous plants, establishing mutual 

relationship without causing any symptom of diseases. Endophytes are rich sources of bioactive metabolites, which have 

important promises in medicine, agriculture and industries (5). The endophytic fungi play important physiological and 

ecological roles in their host life. They give protection and biotic condition to the host; as they produce additional amount 

of secondary metabolites. These metabolites, when isolated and characterized, have latent for use in industries, agriculture 

and in medicines (6). The relation between fungal endophyte and host plant is enormous and different, which is range 

from symbiotic relationship to antagonistic relationship (opportunistic pathogenic) (7, 8). They develop the resistance of 

host plants to adverse conditions by discharging bioactive metabolite. These metabolites belong to the category of 

secondary metabolites of plants which include alkaloids, benzopyranones, chinones, flavonoids, phenolic acids, quinones, 

steroids, terpenoids, tetralones and xanthones (5). 
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The innovation of novel anti-microbial, anti-cancerous, anti-oxidant, insecticidal and immune modulatory metabolites 

from fungal endophytes is a significant alternative to overcome the increasing levels of drug resistance by human 

pathogens (9, 10). The select of endophytic fungi is considered even beneficial for the protection of floral biodiversity 

which is being overcome for the purpose of drug manufacturing. In association to the plants, endophytic fungi can be 

cultured promptly and sufficient biomass can be accumulated by large scale fermentation. Production of bioactive 

compounds can be increased by genetic engineering of endophytic fungi in order to meet demands while keeping 

biodiversity and sustainable ecosystem (11).  

Medicinal plants play a vital role in providing crucial health care to human populations, since the emergence of 

civilization. The awareness of medicinal plants has been accrued from different medicinal systems such as Ayurveda, 

Unani, and Siddha. During the last few decades, there has been an increasing interest in the study of these medicinal 

plants has been viewed in different parts of the world mainly due to many harms supplementary with synthetic drugs and 

with the emergence of multi-drug resistant pathogens (12). Medicinal plants are known to harbour endophytic fungi that 

are assumed to be associated with the production of pharmaceutical products (13). Medicinal plants contain a wide variety 

of radical scavenging molecules such as phenolic compounds, quinones, coumarins, lignins, tannins, alkaloids, amines, 

vitamins, terpenoids communities produce related therapeutic products and other endogenous metabolites (14, 15, 16). 

Endophytes within their host plants have therapeutic values, and practice of ancient medicine must have come into 

existence according to the availability of medicinal plants within which presence of endophytic fungi as well (17). It was 

assumed that medicinal plants and their fungal endophytic organisms that occur in the tissues of living plants are potential 

resources of novel natural products for exploitation in pharmaceutical and agricultural industries (18). The present study 

was carried out to isolate and test antibacterial activity of endophytic fungi which are isolated from few medicinal plants 

against human pathogenic bacteria.  

2.   MATERIALS AND METHODOLOGY 

Sample Collection:  

For the isolation of endophytic fungi medicinal plant samples were collected from Muthathi Wild Life Sanctuary, Mandya 

District, Karnataka, India during in rainy season. Fresh and healthy leaves were collected in separate polythene bags, 

labelled, transported to the laboratory and stored at 10°C.  

Isolation of Endophytic fungi:  

The endophytic fungi were isolated by the following method observed by Vinu and Jayashankar 2017. The healthy plant 

leaves were surface sterilized as per the protocol described by (19). Samples were cut into 4×5mm long segments. To 

remove external micro-organisms and dust, samples were surface sterilized by dipping in ethanol (70%) for 1-2 min, 

followed by a sodium hypochlorite (NaOCl) solution (4% available chlorine) for 1min and then rinsed in ethanol (70%) 

for nearly 1-2min. After that, it was finally rinsed in distilled water. Sterilized samples were surface dried under sterile 

condition on placing over sterilized blotting paper.  

The surface sterilized leaves were inoculated on PDA (Potato Dextrose Agar) media supplemented with chloramphenicol 

as an antibiotic (50μg/ml) and incubated between 28±1ºC temperatures for 5-7days. Plates were observed periodically and 

when hyphae appeared out from plant segments they were sub cultured and brought to pure culture in PDA slants and 

stored at 4ºC. All isolated endophytic fungi are maintained in the refrigerator.  

Morphological Identification of Endophytic Fungi:  

Standard taxonomic key included colony, diameter, texture, color and the dimensions and morphology of hyphae and 

conidia (20, 21). 

Fermentation and Mass Production of Antibacterial Metabolites:  

For the production of secondary metabolite, endophytic fungal cultures were grown in Potato Dextrose Broth (PDB) by 

placing agar blocks of actively growing pure culture (8mm diameter discs) in 250ml Erlenmeyer flask containing 100ml 

of PDB and incubated at 28±1ºC.at 30C for 14days. The culture was centrifuged at 10,000rpm for 10 min to collect the 

cell free supernatant (CFS) and was filter sterilized which was then used for antimicrobial assay.  
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Selected Organisms to Evaluate The Antibacterial Activity:  

The pathogenic cultures Staphylococcus aureus, E. coli, Bacillus subtilis, Pseudomonas aeruginosa, Shigella sp., 

Klebsiella pneumonia, Proteus mirabilis and Listeria monocytogenes were grown in Brain Heart Infusion (BHI) media for 

24h at 37C under constant shaking (150rpm).  

Antibacterial Assay: 

The in vitro antibacterial assay was performed by Agar Well Diffusion method with some minor modifications (22). The 

bacterial human pathogens were Staphylococcus aureus, Bacillus subtilis, Listeria monocytogens, Escherichia coli, 

Klebsiella pneumoneae, Pseudomonas aeruginosa, Proteus mirabilis and Shigella. BHI agar plates were prepared by 

inoculating 1% of freshly grown pathogenic culture. Wells of 4mm in diameter was made in the plate by using sterile cork 

borer. Then, 70μl of given CFS was added in each well.  The sample was allowed to diffuse for 20min at 4C. Later, 

plates were incubated at 37C for 24-48h. After incubation, the zone of inhibition was measured in mm and recorded. 

Antibiotic chloramphenicol was used as positive control (23). The antibacterial activity of CFS was evaluated by 

formation of zone of inhibition, which was measured and expressed in mm.  

3.   RESULTS 

Table 1: List of Antibacterial Activity of Isolated Fungal Cultures 

Culture code 
Zone of inhibition(mm) 

S.aureus E.coli B.subtilus P.aeruginosa Shigella K.pneumoniae P.mirabilis L.monocytogens 

C-1 - - - - - - - - 

C-2 - - - - - - - - 

C-3 - - - - - - - - 

C-4 - - - - - - - - 

C-5 - - - - - - - - 

C-6 - - - - - - - - 

C-7 - - - - - - - - 

C-8 - - - - - - - - 

C-9 - - - - - - - - 

C-10 - - - - - - - - 

C-11 ++ ++ + - + - ++ + 

C-12 - - - - - - - - 

C-13 - - - - - ++ - - 

C-14 - - - - - - - - 

C-15 - - - - - - - - 

C-16 - - - - - - - - 

C-17 - - - - - - - - 

C-18 ++ ++ ++ ++ - + + + 

C-19 - - - - - - - - 

C-20 - - - - - - - - 

C-21 - - - - - - - - 

C-22 - - - - - - - - 

C-23 - ++ - - - - - - 

C-24 - - - - + - - - 

C-25 - - - - - - - - 

C-26 - - - - - - + - 

C-27 - - - - - - - - 

C-28 - - - - - - - - 

C-29 + + - + + ++ + + 

C-30 - - - - - - - - 

C-31 - - - - - - - - 

C-32 - - - - - - - - 

C-33 - + - - - - - - 

C-34 - - - - - +++ - - 

C-35 - - - - - - - - 

C-36 - - - - - - - - 
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C-37 + ++ ++ ++ ++ ++ ++ ++ 

C-38 - - - - - - - - 

C-39 - - - - - - - - 

C-40 - - - - - - - - 

C-41 +++ ++ + + + +++ + + 

C-42 - - - - - - - - 

C-43 - - - - - - - - 

C-44 - - - - - - - - 

C-45 - - - - - - - - 

C-46 - - - - + - - - 

C-47 + - - - - - - - 

C-48 - - - - - - - - 

C-49 + ++ + +++ + + ++ +++ 

C-50 - - - - - - - - 

C-51 - - - - - - - - 

C-52 - - - - - - - - 

C-53 + + - ++ - + - + 

C-54 - - - - - - - - 

C-55 - - - - - - - - 

C-56 - - - - - - - - 

C-57 - - - - - - - - 

C-58 - - - - - - - - 

C-59 - - - - - - - - 

C-60 - - - - - - - - 

C-61 + + + + ++ + + + 

C-62 - - - - - - - - 

C-63 - - - - - - - - 

C-64 - - - - - - - - 

C-65 - - - - - - - - 

C-66 - - - - - - - - 

C-67 - - - - - - - - 

C-68 - - - - - - - - 

C-69 + ++ + + - + + + 

C-70 - - - - - - - - 

C-71 - - - - - - - - 

C-72 - - - - - - - - 

C-73 - - - - - - - - 

C-74 - - - - - - - - 

C-75 - - - - - - - - 

C-76 - - - - - - - - 

C-77 - + ++ + - + + - 

C-78 - - - - - - - - 

C-79 - - - - - - - - 

C-80 - - - - - - - - 

C-81 - - - - - - - - 

C-82 - - - - - - - - 

C-83 + - + - + + - + 

C-84 - - - - - - - - 

C-85 - - - - - - - - 

C-86 - - - - - - - - 

C-87 - - - - - - - - 

C-88 ++ ++ ++ ++ - + + - 

C-89 - - - - - - - - 

C-90 - - - - - - - - 

Chloramphenicol 20 26 22 20 24 20 23 20 
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Table 2: List of Medicinal plants isolated the Endophytic fungi shows the Zone of inhibition against Bacterial Pathogens 

Plants  Name/ Family Local name Habitat Part used Endophytic fungi 

Withania Somnifera (L) Dunal 

 

Solanaceae 

Ashwagandha Shrub Leaves C-11 

Centella asiatica (L) Urban 

 

Apiaceae 

 

Ondelaga Herb Leaves C-18 

Cleome gynandra L. 

 

Cleomaceae 

Naribele Herb Leaves C-29 

Plectranthus amboinicus Spreng 

 

Lamiaceae 

Doddapatre Herb Leaves C-37 

Madhuca longifolia J.F.Macbr 

 

Sapotaceae 

Hippe Tree Leaves C-41 

Coccinia grandis (L.) VOIGT 

 

Cucurbitaceae 

Thonde Climber Leaves C-49 

Solanum nigrum L 

 

Solanaceae 

Ganike Herb Leaves C-53 

Vitex Negundo L 

 

Verbenaceae 

Lakki Shrub Leaves C-61 

 

Manihot esculenta Crantz 

 

Euphorbiaceae 

Maragenasu Shrub Leaves C-69 

Tridax procumbens L 

 

Asteraceae 

Addike soppu Herb Leaves C-77 

Ocimum sanctum L 

 

Lamiaceae 

Srirama tulsi Shrub Leaves C-83 

Cissus  quadrangularis L 

 

Vitaceae 

Narale kudi Shrub Leaves C-88 

Table 3: Broad Spectrum Activity of some Isolated Endophytic fungi 

Culture code 
Zone of inhibition(mm) 

S.aureus E.coli B.subtilus P.aeruginosa Shigella K.pneumoniae P.mirabilis L.monocytogens 

C-11 ++ ++ + - + - ++ + 

C-18 ++ ++ ++ ++ - + + + 

C-29 + + - + + ++ + + 

C-37 + ++ ++ ++ ++ ++ ++ ++ 

C-41 +++ ++ + + + +++ + + 

C-49 + ++ + +++ + + ++ +++ 

C-53 + + - ++ - + - + 

C-61 + + + + ++ + + + 

C-69 + ++ ++ + - + + + 

C-77 - + ++ + - + + - 

C-83 + - + - + + - + 

C-88 ++ ++ ++ ++ - + + - 

Inhibition Zone:  - : No activity, + : Weak activity indicates the clear zone 5~9mm, ++ : Moderate activity indicates the 

clear zone 10~ 12mm, +++ : High activity indicates the clear zone 13~16mm and indicates the clear zone >16mm.  

Note: C11 to C88 are the fungal cultures isolated from selecetd medicinal plants.   
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Antibacterial Activity of Endophytic fungi showing Zone of inhibition against Bacterial Human pathogens. 

 

 

 

 

 

 

Fig (a). Zone of inhibition against S.aureus strain 

 

 

 

 

 

 

Fig (b). Zone of inhibition against E.coli strain 

 

 

 

 

 

 

Fig (c). Zone of inhibition against B.subtilis strain 

 

 

 

 

 
 

Fig (d). Zone of inhibition against P.aeruginosa strain 

 

 

 

 

 

 

 

Fig (e). Zone of inhibition against Shigella strain 
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Fig (f). Zone of inhibition against K.pneumonia strain 

 

 

 

 

 

 

Fig (g). Zone of inhibition against P.mirabilis strain 

 

 

 

 

 

 

 

Fig (h). Zone of inhibition against L.monocytogen strain 

A total of 90 endophytic fungi were isolated from the 30 different medicinal plants of Muthathi Wild Life Sanctuary 

(MWLS), Mandya (Table 1). In the present research, results were based on the evaluation of secondary metabolite 

produced in stationary condition as well as directly diffused through agar wells. Screening of endophytic fungi was done 

on the basis of their antibacterial activity against clinically significant eight human bacterial pathogens such as S. aureus, 

E. coli, B. subtilis, P. aeruginosa, Shigella, K. pneumoneae, P. mirabilis and L. monocytogens by using standard protocol 

of agar well diffusion method. The range of antibacterial activity was expressed in diameter of inhibition zones (mm), 

shown in (Table 3). The endophytic fungi were followed by cultures like C11, C18, C29, C37, C41, C49, C53, C61, C69, 

C77, C83 and C88 showed good zone of inhibition against all eight bacterial strain but finest results were seen by culture 

C37, C41, C49 and C61 against all the clinical pathogens. Rest of culture C18, C29, C69 and C88 showed strong potential 

activity results against eight of seven or six pathogens shown in (Table 3). On the other hand C11, C53, C77 and C83 

exhibited slightly moderate activities. Rest of the other fungal strains showed very less or negligible activity against all 

eight pathogenic bacteria.              

4.   DISCUSSIONS 

Endophytes are microorganisms that are present in surviving tissue of different plants establishing mutual relationship 

without rapidly any symptom of diseases. Endophytic fungi are the microorganisms that are present in living tissues of 

numerous plants, establishing mutual relationship without causing any symptom of diseases. These ubiquitous fungi 

interact absolutely with their environment. In addition, they are the group of organism with very good potential for 

application in plant enhancement and disease control. Isolation of endophytic fungi from medicinal and other plant results 
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to produce bioactive compound which has greater activity against various pathogenic microbes. Hence, large scale 

production of these bioactive compounds must be crucial to accomplish the needs of agriculture and pharmaceutical 

industries. The colonization of fungi inside the living floral tissues without any important damage is endophytic fungi.  

In the current work 90 endophytic fungi were isolated from different plants found in Muthathi Wild Life Sanctuary, 

Mandya. 12 endophytic fungi from the plants Centella asiatica (L) Urban, Withania Somnifera (L) Dunal, Plectranthus 

amboinicus Spreng, Madhuca longifolia J.F.Macbr, Coccinia grandis (L.) VOIGT, Solanum nigrum L, Vitex Negundo L, 

Manihot esculenta Crantz, and Ocimum sanctum L were the main isolates (24). Similarly, isolation of endophytic fungi 

was done by (19). 

The antibacterial activity of endophytic fungi isolated from plants of Muthathi Wild Life Sanctuary, Mandya was done by 

Agar well diffusion assay, against eight clinically significant pathogenic bacteria S. aureus, E. coli, B. subtilis, P. 

aeruginosa, Shigella, K. pneumoneae, P. mirabilis and L. monocytogens. The metabolites show considerable zone of 

inhibitions (mm). The antimicrobial activity of A. niger and A. alternata showed significant effect on different gram 

positive and gram negative bacteria and also on different fungi was reported (25). Similarly, these endophytes reduce the 

growth of pathogenic bacteria by different mode of action in antimicrobial activity of crude extracts of endophytic fungi 

isolated from medicinal plant Trichilia elegans (26). The antimicrobial activity of fungal secondary metabolites produced 

by endophytes from Luehea divaricata against the human pathogenic bacteria Escherichia coli and Staphylococcus 

aureus. None extracts showed antagonistic activity against S. aureus, while some extracts inhibited the E. coli growth 

(27). The antimicrobial potential of endophytic fungi Phomopsis Alternaria, Colletotrichum, Nigrospora and sterile 

mycelia isolated from the leaf tissues of Tectona grandis and Samanea saman (28).  Antimicrobial activity in cultures of 

isolated endophytic fungi from five medicinal Garcinia plants and verified that the metabolites produced by 70 fungal 

isolates and extracted with ethyl acetate showed antimicrobial activity by agar well diffusion method against: 

Staphylococcus aureus, Candida albicans, Cryptococcus neoformans and Microsporum gypseu. (29), in other research 

work studied the antibacterial activity of endophytic fungi isolated from plant Calotropis procera Linn against six human 

pathogenic bacteria (1). 

5.   CONCLUSION 

The secondary metabolites present in endophytic fungi from different medicinal plants of Muthathi Wild Life Sanctuary 

may act as potential antimicrobial agents. These medicinal plants were harbours several endophytic fungi which produce 

biologically active antimicrobial substances with selective antimicrobial properties. A total of 90 endophytic fungi were 

isolated from 30 different medicinal plants (30). Therefore, there is a need of advance in depth studies of these isolated 

fungal endophytes. The natural bioactive compounds obtained exclusively from the endophytic fungi have been largely 

unexplored. Efforts must be made to confirm safe, effective and inexpensive treatments for wide range of diseases by 

traditional methods which use locally available medicinal plants. The systematic and trustworthy researches on these 

characteristics are to be done in order to achievement traditional knowledge of ethno medicinal plants.  
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