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Abstract 

  

The in vitro antifungal activity of endophytic actinomycetes viz. Streptomyces has been investigated against Candida 

albicans and Candida parapsilosis. About 9 Genera of endophytic actinomycetes (Streptomyces) were isolated from 

various parts (leaf, seed, root) of Coelogynae ovalis Lindl on different media and were performed by different methods, 

as preliminary screening of Streptomyces, secondary screening by fermentation in shake flask and assay of antifungal 

activity from fermented broth filterate. Streptomyces showed significant antifungal activity against Candida albicans 

when performed by fermented broth filterate method. Also, GS broth supported the greatest antifungal activity. 

 

Keywords: Coelogynae ovalis, antifungal activity, Streptomyces, fermented broth, cultural filterate, Candida albicans,  

Candida parapsilosis. 

 

 

1. Introduction 

 

Coelogynae ovalis Lindl is a spp. of Coelogynae found in 

East Asia. It belongs to the family Orchidaceae.The 

scientific name is derived from the Greek word koilos 

(hollow) and gynae (woman) referring to the concave 

stigma.  Endophytic actinomycetes are the new entity for 

the screening of novel bioactive compounds (Igarashi, 

2004) and are also known as the microbial chemical 

factories inside plants. They are found inside the tissues of 

nearly all healthy plants and are the free living, 

saprophytic bacteria found widely distributed in soil, water 

and colonizing plants. They are the Gram positive bacteria 

having high G+C (55%) content in their DNA. The name 

actinomycetes was derived from Greek word actins (a ray) 

and mykes (fungus) and given to these organisms from 

initial observation of their morphology (Pandey et al., 

2004). Actinomycetes are valued for their property of 

producing antibiotics, with the most productive genus in 

this group being Streptomyces. It also represents a rich 

source of agrochemicals, enzymes, immunosupressants, 

antiparasitic and anticancer agents (Bredy, 2005). 

    Approaches to the search for and discovery of new 

antibiotics are generally based on screening of naturally 

occurring actinomycetes. Emergence of drug resistant 

pathogens especially in immunodeficient patients revealed 

the need for new and novel antibiotics (Jain and Jain, 

2005). Majority of the antibiotics so far reported are 

obtained from Streptomyces which are more common 

inhabitants of soil. Numerically, they convert about 80% 

of total antibiotic products as compared to other genera. 

(Ravel, 2002). 

    Although antifungal agents are produced by several 

different groups of microorganisms, it is endophytic 

actinomycetes which may offer the greatest promise from 

chemotherapeutic point of view as well as novel source of 

antifungal agents. As the endophytic actinomycetes are 

producing a number of antifungal antibiotics, they may be 

the treasure troves for pharmaceutical agents and 

agrochemical compounds. 

 

2. Materials and methods 

 

2.1 Isolates of endophytic actinomycetes 

 

Isolates of endophytic actinomycetes were isolated from 

different parts of plants. C. ovalis was collected from 

herbal garden of Dehradun campus of Sardar Bhagwan 

Singh Post Graduate Institute of Biomedical Sciences and 

Research, Balawala, Dehradun and identified at Botanical 

Survey of India, Dehradun, Uttarakhand. 

    Fresh plant materials were washed with running water 

and alcohol. Further they were transferred into sample bag 

and stored at 4 
o
C for further investigation. Samples were 

sterilized using different methods and various techniques 

for isolating endophytic actinomycetes were used (Shweta, 

2009). Isolated colonies were picked and revived on Yeast 

Extract Malt Extract (YEME) agar slants for proper 

growth and maintenance. The agar slants were incubated 

at 28 
o
C for 7 days (Table 1). 
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2.2 Test organisms  

 

Standard fungal cultures of Candida albicans MTCC 1673 

and Candida parapsilosis MTCC 1744 were used as test 

organisms. These cultures were revived on suitable media 

that is Potato Dextrose Agar (PDA) and Saboraud’s 

Dextrose Agar (SDA) slants and incubated at 28 
o
C for 2-7 

days and then stored at 4 
o
C as stock culture for further 

experimentation. These designated strains of fungal 

cultures were obtained from the Department of 

Microbiology Sardar Bhagwan Singh Post Graduate 

Institute of Biomedical Sciences and Research, Balawala, 

Dehradun. These strains were identified according to the 

published guidelines. (Burnetii et al., 1994). 

 

2.3 Preliminary antagonistic activity against Candida spp. 

 

For preliminary test, the fungal cultures which were 

maintained on PDA slants were spreaded on the SDA 

plates (HI MEDIA). Then agar discs of actinomycetes 

growth which were incubated for 7 days at 28 
o
C were 

made with a sterile cork borer (6mm) and placed on SDA 

plates seeded with the fungal culture. The plates were then 

incubated at 28 
o
C and observed for antibiosis after 24 h. 

 

2.4 Secondary screening by fermentation in shake flask 

 

2.4.1 Inoculum builds up in mother flask 

 

For secondary screening well sporulated slant culture of 

endophytic actinomycetes were inoculated into shake 

flask. Scrapped off about 1cm² area of the growth of 

actinomycetes from slants and inoculated into 40ml of 

mother flask medium (Nutrient broth) contained in 250 ml 

Erlenmeyer flask.  The inoculated flasks were run on a 

rotator shaker for 3 days at 28 
o
C (180 rpm). 

 

2.4.2 Production of antifungal substance in shake flask 

 

Five millilitre (10%) aliquot of inoculum from vegetative 

mother flask was transferred to 50 ml of AGB (Arginine 

Glycerol Salt Broth), SCN (Starch Casein Nutrient) and 

GS (Glycerol salt) broth contained in 250 ml Erlenmeyer 

flask each. These flasks were incubated for 96 h on a 

rotator shaker 200 rpm at 28 
o
C for the production of 

antifungal substance. The cultural filterate was collected 

by filtering the broth by using the Whatmann filter paper 

No.1. The cell biomass was separated from the broth 

culture, supernatant was used as a source of antifungal 

metabolite. 

 

2.5 Assay for antifungal activity  

 

Antifungal activity was performed by agar well diffusion 

method. (Perez et al., 1990). Diffusion method of quantitative 

determination of antifungal substance are based on the 

diffusion zone depends only on the nature of chemical 

substance diffused and on its concentration. The spore 

suspension (10
6
 spores/ml) of fungal culture was made in 

distilled water and then spreaded over the presterilized SDA 

medium plates. Petriplates were allowed to dry at room 

temperature for 15 minutes. With the help of sterilized cork 

borer (6mm) wells were punched at equidistance. Nearly, 6 

wells were made on each plate. About 100µL of aliquot 

(filterate) was introduced in separate well. These plates were 

incubated at 28
 o

C ± for 96 h. The results were obtained by 

measuring the diameter of zone of inhibition (mm). 

 

3. Results and discussion  

 

The use of antagonistic microorganisms such as 

endophytic Streptomyces is an ideal method of controlling 

plant diseases. (EL-shanshoury et al.,  1996; Trejo-Estrada 

Sepulveda and Crawford 1998; Yuan and Crawford, 

1955). The endophytic actinomycetes on various parts of 

host plants were examined by isolation on agar plates. 

Streptomyces exhibited good growth on YEME agar and 

AGB agar. The large number of Streptomyces isolated 

from healthy plants show that there in a close relationship 

between these microorganism and tissues in which 

actinomycetes hyphal growth could have a favourable 

effect (Taechowisan and Lumyong, 2003). The objective 

of the present study was to isolate naturally occurring 

actinomycetes with an ability to produce metabolites 

having actinomycotic property. As the cultural filterate 

show strong antagonistic activity it means that the 

antifungal metabolites are extracellular. In the preliminary 

screening, Streptomyces (Strep-1) and (Strep-8) isolated 

from the different tissues of C. ovalis showed a zone of 

inhibition of 15 mm and 13 mm, respectively against C. 

albicans but no activity was showed against C. 

parapsilosis   and (Strep-2) showed the zone of inhibition 

against both the Candida albicans and Candida 

parapsilosis as 13mm and 11mm,  respectively.About 59 

endophytic actinomycetes were isolated from root tissues 

of Zingiber officinale and Alpinia.  

 

Table 1: List of Endophytic Actinomycete isolates 

 

Isolate 

(s) 

Identified 

Genera 

Plant 

Name(s) 

Plant 

part 

Act-1 Strep-1 
Coelogynae 

ovalis 
Leaf 

Act-2 Strep-2 C. ovalis Leaf 

Act-3 Strep-3 C. ovalis Root 

Act-4 Strep-4 C. ovalis Leaf 

Act-5 Strep-5 C. ovalis Seed 

Act-6 Strep-6 C. ovalis Leaf 

Act-7 Strep-7 C. ovalis Seed 

Act-8 Strep-8 C. ovalis Seed 

Act-9 Strep-9 C. ovalis Leaf 
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Table 2: Showing Zone of inhibition from preliminary and secondary screening of Endophytic  actinomycetes against 

Candida spp. 

Actinomycetes 

isolates  

Identified 

Genera 

Zone of Inhibition (mm) 

Preliminary screening Secondary screening 

Candida 

albicans 

Candida 

parapsilosis 

Candida albicans 
Candida 

parapsilosis 

GS SCN AGB GS SCN AGB 

Act-1 Strep-1 15 - - - - - - - 

Act-2 Strep-2 13 11 - - - - - - 

Act-3 Strep-3 - - 20 - - - - - 

Act-4 Strep-4 - - - 15 - - - - 

Act-5 Strep-5 - - 19 14 - - - - 

Act-6 Strep-6 - - - - - - - - 

Act-7 Strep-7 - - - - - - - - 

Act-8 Strep-8 13 - - - - - - - 

Act-9 Strep-9 - - - - - 21 - - 

Act = Actinomycetes  ;  GS= Glycerol Salt Broth  ;  Strep =Streptomyces  ; SCN= Starch Casein Nutrient Broth - = no inhibition;                            

AGB = Arginine Glycerol Broth 

 
 

Plate 1: Showing Zone of inhibition from preliminary and 

secondary screening of Endophytic Actinomycetes against 

Candida albicans in case of GS broth. 

 

fungi. Among them 10 isolates could produce the 

substance antagonistic against Colleotrichum musae and 

Fusarium oxysporum and 9 isolates against C. albicans, 

the width of growth inhibition zone 35.7, 28.4  and 21.5,  

respectively (Taechowisan and Lumyong, 2003). 

In Glycerol salt broth (GS) filterate 2 (Strep-3) and (Strep-

5) out of 9 Streptomyces showed activity against C. 

albicans with a zone of inhibition 20 mm and 19 mm 

(Plate 1), respectively and 1 (Strep-9) out of 9 showed 

activity against C. parapsilosis with a zone of inhibition 

21mm. In Starch casein nutrient media (SCN), 2 (Strep-4 

and Strep-5) out of 9 showed activity against C. albicans 

with a zone of inhibition of 15 mm  and 14 mm, 

respectively, but no activity against C. parapsilosis. In 

Arginine glycerol broth Streptomyces showed no activity 

against Candida spp. The present results indicate that the 

metabolites of endophytic actinomycetes from various 

parts of C. ovalis have extensive inhibition to the growth 

of Candida spp. (Table 2) 
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