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ABSTRACT 

Introduction and aim:  Actinomycetes are widely recognized for their remarkable ability to produce a 

wide array of secondary metabolites, including antibiotics, antitumor agents, and other biologically active 

compounds. The document emphasizes the ubiquity of these filamentous microorganisms in soil and 

highlights the screening of actinomycetes for antimicrobial activity, involving primary and secondary 

screening methods. It details the steps involved in primary screening, such as the cross-streak assay 

method, and the subsequent secondary screening for antibiotic production. The selection of actinomycete 

strains for mass cultivation and the extraction of antimicrobial metabolites is also outlined. The aim of the 

study is to shed light on the multifaceted role of actinomycetes, encompassing their antimicrobial 

properties, through a comprehensive exploration of the isolation, purification, and characterization of 

actinomycetes, the document aims to provide valuable insights into their potential as sources of bioactive 

compounds and their significance in addressing challenges such as antimicrobial resistance and the need 

for new therapeutic agents. 

Materials and Methods: The study addresses the antagonistic activity of actinomycetes against various 

pathogenic bacteria, emphasizing their potential in combating drug-resistant pathogens and also provides 

a detailed account of the methods used to assess antagonistic activity, including agar diffusion methods. 

Results: The results highlights the significant findings of the study, including the isolation, purification, 

and characterization of actinomycetes from soil samples, emphasizing their antimicrobial activity against 

pathogenic strains.  

Conclusion: The study concludes that actinomycetes exhibit significant biodiversity and possess strong 

antibacterial properties, particularly against drug-resistant bacteria. The isolation and characterization of 

these microorganisms highlight their potential as sources of new antibacterial compounds and their role in 

addressing antibacterial resistance. 

Keywords: Actinomycetes, Antimicrobial activity, Secondary metabolites, Antibiotics, Agar diffusion 

method.

1. INTRODUCTION 

Actinomycetes, a diverse group of gram-

positive bacteria, have long been recognized for 

their remarkable ability to produce a wide array 

of secondary metabolites, including antibiotics, 

antitumor agents, and other biologically active 

compounds [1]. These filamentous 

microorganisms are ubiquitous in the soil and 

play a crucial role in the recycling of organic 

matter, making them an essential component of 

terrestrial ecosystems. One of the most 

significant aspects of actinomycetes is their 

potential as plant growth-promoting microbes. 

Certain strains of actinomycetes can directly 

stimulate plant growth through the production of 

phytohormones, such as auxins and cytokines, as 

well as by enhancing nutrient availability [2]. 

Additionally, actinomycetes have been found to 

exhibit antifungal and antibacterial properties, 
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making them effective biocontrol agents against 

plant pathogens [3]. The versatility of 

actinomycetes extends beyond their agricultural 

applications, as they have also been widely 

explored for their potential in the medical field. 

Actinobacteria, particularly the genus 

Streptomyces, are known to be prolific producers 

of bioactive compounds with antimicrobial, 

antitumor, and anti-inflammatory properties. As 

a result, actinomycetes have been the focus of 

extensive research, with the aim of discovering 

new therapeutic agents to address the growing 

challenges posed by drug-resistant pathogens and 

the increasing incidence of cancer [4]. The ability 

of actinomycetes to produce an extensive variety 

of secondary metabolites, many of which have 

antibacterial or antifungal properties, and the 

formation of mycelia during sporulation are two 

of their unique biological traits. Some 

Streptomyces both sporulate cells and produce 

antibiotics. In general, Streptomyces sp. grows 

best in media that contain carbon and nitrogen 

sources such as nitrate, chitin, starch, glycerol, 

arginine, asparagine, and casein [5]. 

Streptomyces are especially prevalent and can 

produce a variety of antibiotics and other 

physiologically active types of secondary 

metabolites. Many harmful fungus and bacteria 

have developed resistance to widely used 

antibiotics. Research on this antibacterial and 

antifungal resistance is currently urgently 

needed, as new medications are required to 

combat these infections. The ability of 

actinomycetes filamentous soil bacteria to 

generate a large variety of secondary metabolites 

with varied chemical structures and biological 

activity, including antibiotics, has led to their 

widespread recognition as significant 

microorganisms [6]. The 1970s saw a boom in 

the discovery of new antibiotics, which declined 

in the late 1980s and early 1990s primarily 

because compounds ran out but rather because of 

a reduction in screening efforts. This study 

looked into isolating soil actinomycetes with 

antibacterial (for Gram negative and Gram-

positive bacteria) or antifungal (for mold and 

yeast) properties from understudied regions. 

 

2. MATERIALS AND METHODS 

2.1 Collection of soil samples: Samples of soil 

are being collected from many Bellary mines 

areas in the Chitradurga district. To isolate 

actinomycetes, the obtained soil samples were 

placed in sterile plastic bags. 

2.2 Pre-treatment of soil samples: Pre-

treatment was applied to the soil sample to lower 

the percentage of microorganisms other than 

actinomycetes. The samples of dirt were dried for 

around 5-10 minutes at 50–600C [7] [8]. 

2.3 Isolation and Identification of 

actinomycetes: Benedict’s agar medium, Starch 

Casein nitrate agar medium, Actinomycetes 

isolation agar medium was used for the isolation 

of actinomycetes. 100ml of sterile distilled water 

was used to suspend 1g of each soil sample, 

homogenize it by vortex mixing, allow the 

compositions settle, and then develop serial 

tenfold dilutions up to 10-4 using sterile distilled 

water [9]. On actinomycetes isolation agar plates, 

isolation was accomplished via spreading. For 

ten days, the plates were incubated at 25°C. Once 

the colonies reached a powdery development 

stage, they were observed. To obtain an axenic 

culture, colonies were chosen and re-spread on 

an actinomycetes isolation agar medium based 

on morphological variations and colour. The 

spore stocks were taken from the culture grown 

on actinomycetes isolation media and stored in 

the refrigerator in anticipating of further 

antagonistic studies [10] [11]. Macroscopic and 

microscopic characteristics of actinomycetes was 

observed under microscope. Identification of 

actinomycetes was carried out by biochemical 

tests [12]. 

2.4 Actinomycetes screening for antimicrobial 

activity: Primary and secondary screening are 

the two main stages in the process of evaluating 

actinomycetes for antibacterial activity. 

2.4.1 Primary Screening of actinomycetes: The 

antagonistic activity was assessed using the 

cross-streak assay technique. On the modified 

nutrient agar plates, a single, 4-6 mm-diameter 

stripe of the isolated actinomycetes was 

cultivated for five to seven days at room 

temperature (28 ± 20°C). A variety of bacteria 

were streaked perpendicular to the actinomycetes 
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initial streak and grown for a full day at 28±20°C 

after a ribbon-like growth was noticed. The 

growth of every organism was found to be 

impeded. In order to assess the normal growth of 

bacteria and fungi, a control plate devoid of 

actinomycetes was also maintained. The 

antagonistic activity of each actinomycetes 

isolated from the different soil samples was 

examined [13]. 

2.4.2 Secondary screening for antibiotic 

production: Five actinomycetes strains 

RLNBT1, RLNBT2, RLNBT3, RLNBT4, and 

RLNBT5 were selected for mass cultivation and 

the extraction of the required quantity of 

antimicrobial metabolites because of their more 

promising antagonistic activity. A loopful of 

selected actinomycete strains was inoculated into 

a 250 ml conical flask that was filled with 100 ml 

of glucose soybean medium. After that, the flask 

was continuously shaken and kept at 28°C for 72 

hours. Then, in a 500 ml conical flask, 20 ml of 

each broth culture were transformed into 200 ml 

of soybean mean broth, which was shaken 

constantly for seven days [14].  

2.5 Antibacterial metabolites isolation: Using 

the solvent extraction procedure, the antibacterial 

component was extracted from the filtrate and 

recovered in the manner outlined. For full 

extraction, ethyl acetate was added to the filtrate 

in a 1:1 ratio and agitated vigorously for one 

hour. The antibiotic-containing ethyl acetate 

phase was isolated from the aqueous phase. It 

was dried in a water bath at 800-900 degrees 

Celsius, and the resulting residue was weighed. 

The resulting chemical was utilized for bio 

assignment, determining minimal inhibitory 

concentration, and assessing antibacterial 

efficacy [15]. 

2.6 Determination of antimicrobial activity: 

Staphylococcus aureus, Pseudomonas sp., 

Klebsiella, E. coli, Bacillus sp., and 

Streptocococcus species were used to detect the 

antibacterial activity using the agar well method. 

The partially purified extract that resulted from 

the evaporation of the ethyl acetate extract was 

dissolved in phosphate buffer. The sample was 

subsequently placed into wells on swabbed 

Muller Hinton agar plates that contained test 

organisms. The plates were examined and the 

diameter of the zones of total inhibition was 

evaluated following 18 to 24 hours of incubation 

at 37°C [16]. 

2.7 Effect of Different Nitrogen, Carbon 

Sources: Other nitrogen sources, such as peptone 

and potassium nitrate and carbon sources such as 

Fructose, Sucrose and mannitol were added to 

the specified culture broth in place of the original 

nitrogen source. The inoculated medium was 

incubated at room temperature for five days and 

the culture filtrates were then analyzed [17].  

2.8 Impact of pH on Actinomycetes 

Production of Antibiotics: In order to examine 

the impact of pH on antibiotic production, the pH 

values of the chosen medium were altered using 

hydrochloric acid prior to sterilization, and they 

ranged from 5 to 9. It was assessed after five days 

of incubation at room temperature [17]. 

3. RESULTS 

 Benedict’s agar medium, Starch Casein nitrate 

agar medium, Actinomycetes isolation agar 

medium was used for isolation of actinomycetes 

from various soil samples. During isolation 

among different media, Starch casein nitrate agar 

medium showed confluent growth of powdery 

colonies after 6 to 7 days of incubation period. 

The morphological characteristics of 

actinomycetes was observed (Table.1). 

Table.1. Cultural characteristics of actinomycetes 

strains on different isolation media. 

  

Strai

n 

Starch Casein 

agar 

 Benedict’s 

agar 

Actinomycetes 

isolation agar 

Gro

wth 

Mycel

ium  
 

Gro

wth 

Mycel

ium  Gro

wtrh 

Mycel

ium  

colour colour 
Colou

r 

RLN

BT1 
 +++ White    ++ Grey  ++  Grey 

RLN

BT2 
 +++ White    ++ Grey  ++   White  

RLN

BT3 
 ++ White    ++ 

Greyis
h 

white 

 +++  White 

RLN

BT4  
 ++ Grey     + White   ++  Grey 

RLN
BT5 

 +++ Grey 
    
++ 

Grey  ++  White 

Only five of the thirty-two isolates shown action 

against the test organisms. The impact of the 

incubation duration on the biosynthesis of 

antibiotics by a selection of five actinomycetes 

was shown in Table 2. Beginning on the second 
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day of incubation, antibacterial activity was seen, 

attaining its peak on the sixth day of incubation.  

Table: 2. Effect of incubation period on antibiotic 

biosynthesis by actinomycetes strains. 
Strain Incubati

on time 

Test organisms 

E.co

li 

Pseudomo

nas sp 

Bacill

us sp 

S.aure

us 

Zone of Inhibition in mm 

 

 

RLNB

T1 

2 - - - - 

3 5 - - 9 

4 11 1 - 15 

5 19 3 - 23 

6 21 5 5 25 

7 25 6 9 31 

 

 

RLNB

T2 

2 - - - - 

3 6 - - 5 

4 10 - - 6 

5 18 - 6 9 

6 20 - 9 12 

7 23 - 11 19 

 

 

 

RLNB

T3 

2 - - - - 

3 7 - 5 5 

4 9 - 7 9 

5 12 3 9 13 

6 15 4 11 17 

7 19 5 15 23 

 

 

 

RLNB

T4 

2 - - - - 

3 - - 4 5 

4 3 - 8 10 

5 6 - 12 15 

6 11 3 19 21 

7 15 5 21 29 

 

 

 

RLNB

T5 

2 - - - - 

3 3 - 6 7 

4 6 - 12 11 

5 9 5 18 15 

6 12 9 25 19 

7 15 15 31 21 

 

Five actinomycetes strains showed highest 

activity against E.coli, Bacillus sp, S.aureus but 

less activity shown by Pseudomonas sp. The 

synthesis of antibiotics depends on the medium's 

pH. When comparing pH5, pH7, and pH9, Figure 

1, 2, and 3 demonstrated that the isolated 

actinomycetes strains produced antibiotics after 

72 hours of fermenting broth. pH 5, pH 7 and pH 

9  showed maximum antibiotic effect by Bacillus 

sp. followed by Staphylococcus aureus, E.coli 

and less activity by Pseudomonas sp. pH 9 

showed maximum activity compared to pH5 and 

pH7. 

 
Figure: 1. Effect of pH 5 on antibiotic production 

by actinomycetes strains. 

 

 
Figure: 2. Effect of pH 7 on antibiotic production 

by actinomycetes strains. 

 
Figure: 3. Effect of pH 9 on antibiotic production 

by actinomycetes strains. 

As seen in Figure 4 to Figure 8, medium supplied 

with sucrose and fructose showed higher levels 

of antibacterial biosynthesis, while medium 

supplemented with mannitol showed lower 

levels.  The actinomycetes strains RLNBT1, 

RLNBT2, RLNBT3, RLNBT4, and RLNBT5 

had the strongest antibacterial activity against E. 

coli, Bacillus species, and S. aureus, whereas 

Pseudomonas species exhibited the least 

effective antibacterial activity. 

 
Figure: 4. Effect of Mannitol on antibiotic 

production by actinomycetes strains. 
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Figure: 5. Effect of Sucrose on antibiotic 

production by actinomycetes strains. 

 
Figure: 6. Effect of Fructose on antibiotic 

production by actinomycetes strains. 

 
Figure: 7. Effect of Potassium nitrate on 

antibiotic production by actinomycetes strains. 

 
Figure: 8. Effect of Peptone on antibiotic 

production by actinomycetes strains. 

4. DISCUSSION 

Selvamohan et al., [17] investigates the isolation 

of actinomycetes from soil samples to analyse 

their antagonistic activity against various 

pathogens and explained the collection and pre-

treatment of soil samples, and pre-treated to 

reduce other microorganisms, followed by 

suspension in sterile distilled water and vortex 

mixing. Serial tenfold dilutions were prepared, 

and the samples were plated on actinomycetes 

isolation agar, which promoted rapid growth of 

powdery colonies. Antagonistic activity was 

assessed using cross-streak assays on modified 

nutrient agar plates, followed by agar diffusion 

methods to evaluate the effectiveness of the 

isolated actinomycetes against various 

pathogenic bacteria. Sowmya and Ramalingappa 

[9], focused on isolating actinomycetes from 

different soil samples in Davangere City, 

resulting in the collection of 65 isolates. The 

highest number of isolates was obtained from 

Starch Casein Nitrate Agar Medium (SCNAM), 

with 20 strains, while varying colony 

morphologies, including white, buff, and 

brownish colonies, were observed. The research 

demonstrated the effectiveness of the serial 

dilution method for isolating actinomycetes, 

reinforcing their significance in producing 

antibiotics and other bioactive compounds. 

Chaudhar et al., [18] discusses the isolation, 

purification, and characterization of 

actinomycetes from soil samples in Sheopur, 

Madhya Pradesh, India, focusing on their 

antimicrobial activity against 12 pathogenic 

strains. Morphological characterization of 

actinomycete isolates was performed by 

inoculating them on seven different ISP media 

(ISP1-ISP7) and incubating for 5 days at 30°C. 

The colonies were then observed under a high-

power magnifying lens, noting characteristics 

such as colour, aerial and substrate mycelium, 

branching patterns, and overall colony 

morphology. This assessment provided insights 

into the diversity and classification of the 

actinomycete isolates based on their physical 

appearance. A total of 31 actinomycete isolates 

were identified, with several demonstrating 

significant antibacterial properties, particularly 
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against drug-resistant bacteria and their study 

highlights the potential of these isolates as 

sources of new antibacterial compounds, 

emphasizing the biodiversity of the Sheopur 

region. Actinomycetes were isolated by 

suspending dried soil in sterile water, serially 

diluting, and plating on actinomycete isolation 

agar, followed by incubation. Antibacterial 

activity was assessed using the agar well 

diffusion method, and minimum inhibitory 

concentration (MIC) was determined through 

serial dilution in microtiter plates. Sowmya and 

Ramalingappa [12], discussed the biodiversity of 

actinomycetes in various environments and their 

potential applications and explained about the 

isolation and identification of actinomycetes 

from different soil samples, as well as the 

characterization of these microorganisms 

through various tests such as gram staining, 

motility, and biochemical tests and also delves 

into the production of enzymes by actinomycetes 

and their potential industrial applications. It 

covers the development of an environmentally 

friendly bio fertilizer using actinomycetes and 

provides valuable insights into the diversity, 

characteristics, and potential uses of 

actinomycetes. 

5. CONCLUSION 

The conclusion of the manuscript emphasizes the 

significant biodiversity and strong antimicrobial 

properties of actinomycetes, particularly in 

combating drug-resistant bacteria. It underscores 

the potential of actinomycetes as sources of new 

antibacterial compounds and their role in 

addressing challenges such as antimicrobial 

resistance. The document also highlights the 

multifaceted role of actinomycetes, 

encompassing their antimicrobial properties and 

their potential as sources of bioactive 

compounds. Overall, the conclusion underscores 

the importance of actinomycetes in the field of 

microbiology and their potential applications in 

agriculture and the medical field, particularly in 

the production of antibiotics and other bioactive 

compounds. 
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