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ABSTRACT 

Since actinomycetes have the potential to produce antibiotics, anticancer agents, 

immunosuppressive agents, and enzymes, they are an economically and biotechnologically 

valuable group of prokaryotes. Most antibiotics (about 80%) come from two Actinomycetes 

species, Streptomyces and Micromonospora. Over the course of the last century, scientists have 

created close to a hundred unique antibiotics for use across multiple species. Streptomyces 

bacteria account for almost 60% of all antibiotic production. Researchers have examined the 

antimicrobial efficacy of actinomycetes isolated from the ecosystems of Jeddah and Al-Madinah 

Al-Munawwrah. Growth and antibiotic production by the selected Actinomycetes isolates were 

studied, as well as the effects of the culture filtrate on cell shape, cell growth, and cell wall 

composition of the microorganisms used in the experiment. The Madinah isolate D8 was shown to 

be the most potent antibacterial agent. This sample was identified as a Streptomyces flavogriseus 

strain using 16s rRNA. Since actinomycetes have the potential to produce antibiotics, anticancer 

agents, immunosuppressive agents, and enzymes, they are an economically and biotechnologically 

valuable group of prokaryotes. Most antibiotics (about 80%) come from two Actinomycetes 

species, Streptomyces and Micromonospora. Over the course of the last century, scientists have 

created close to a hundred unique antibiotics for use across multiple species. About 60 percent of 

all antibiotics are made by the bacterium Streptomyces. 
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Gram-positive, prokaryotic bacteria are known as actinomycetes. Most are classified as members 

of the order Actinomycetes and the subclass Actinobacteria. A high percentage of G+C (>55 

mol%) may be found in the DNA of all members of this group. Akitino means "ray" and "mykes" 

is the Greek word for "fungus," hence these bacteria are classified as fungi despite their bacterial 

origins. In actinomycetes taxonomy, the shape and arrangement of spores and cell chemistry (cell 

wall and total cell composition, type of lipid, isoprenoid Quinone's) play crucial roles in 

classifying these bacteria. The Actinomycetes are divided into seven groups in Bergey's Manual 

of Systematic Bacteriology, 1st edition, mostly based on cell wall type, conidia arrangement, and 

sporangium presence or absence. The use of 16S rRNA sequences to consolidate the phylum 

Actinobacteria into a single super phylum was included in the second edition. There was a single 

class, five subclasses, six orders, fourteen suborders, and forty families in this phylum. 

Low-molecular-weight molecules that aren't the end result of an organism's core metabolic 

pathway are considered secondary metabolites. It was previously believed that these products had 

no part in the fundamental cellular processes that sustain microbial life. Therefore, it was assumed 

that the host microbe gained nothing from the production of secondary metabolites. Secondary 

metabolites come in a wide range of structural complexity, some of which include enzyme 

inhibitors, anticancer drugs, immunosuppressants, and anti-parasitic medicines. These chemicals 

have extensive industrial, agricultural, and forestry uses in addition to their medicinal 

significance. The actinomycetes, and particularly the genus Streptomyces, are a significant 

resource for the production of physiologically active chemicals that have significant economic 

value and widespread medical and agricultural uses. A wide variety of antibiotics, 

immunosuppressant’s, extracellular hydrolytic enzymes, plant growth stimulants, and 

siderophores are generated by Actinomycetes. Although over 5,000 antibiotics have been 

discovered through the cultivation of Gram-positive and Gram-negative bacteria and filamentous 

fungi, only about 100 have been successfully introduced into clinical practice for the treatment of 

human, animal, and plant diseases. 

II. ISOLATION OF ACTINOMYCETES 

For a week, the samples were allowed to air dry at room temperature. Serial dilution and spread 

plate counting was used to isolate the Actinomycetes [8]. One gram of soil was diluted in nine 

milliliters of double-distilled sterile water. Aliquots (0.1 ml) of 10-2, 10-3, 10-4, and 10-5 Gram 

staining and lacto phenol blue staining were spread over the agar used to isolate actinomycetes, 

and the cellular and spore chain morphology was evaluated using a coverslip culture technique 

and a light microscope. A combination of nalidixic acid (100 mg/l) and actidione (20 mg/l) was 

effective in inhibiting bacterial and fungal growth. Ten days later, the plates were still at 30 

degrees Celsius. The plates were periodically inspected throughout incubation to ensure the 

actinomycetes were expanding. After incubation, colonies with distinct morphologies on 

actinomycetes isolation agar plates were selected for further purification by the repeated streak 

plate method. After isolating pure colonies, scientists analyzed them to identify which species 



 

© Association of Academic Researchers and Faculties (AARF) 
A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories. 

 

Page | 710 

they belonged to by smelling them (for earthiness or sweetness), seeing their colony shape and 

color, and checking for signs of aerial and substrate mycelium. Actinomycetes colonies were 

isolated, identified, and then cultured on starch casein agar slants at 27 degrees Celsius. After 

incubation, the pure actinomycetes isolates were stored on slants in the refrigerator at 4 degrees 

Celsius. 

III. MATERIALS AND METHODS 

Chemicals and media 

Starch Casein agar (SCA), Actinomycetes isolation agar (AIA), Mueller Hilton agar, nutrient 

broth, starch casein broth, glucose phosphate broth, peptone water, Simmons citrate agar, triple 

sugar iron agar, dimethyl sulfoxide, nalidixic acid, actidione, and ciprofloxacin were all used as 

culture media and chemicals in this investigation. 

Sample collection 

Soil samples were collected at 19 sites around Ad-Dawadmi, Saudi Arabia, including the Applied 

Medical Science College campus, AdDawadmi Park, and the Ad-Dawadmi old market. At the 

Applied Medical Science College in Ad-Dawadmi, a sample of soil was taken from a depth of 5 to 

25 centimeters, sealed in sterile plastic, and delivered to the Microbiology lab. When soil samples 

are tagged, they are immediately placed into polypropylene bags to prevent significant moisture 

loss. We collected clinical strains of bacteria such Escherichia coli, Pseudomonas aeruginosa, 

Staphylococcus aureus, and Enterococcus from the Ad-Dawadmi General Hospital in Saudi 

Arabia. 

Statistical analysis 

The experiment has been conducted three times. The mean and standard deviation were 

calculated. The mean values of inhibitory zones formed by crude extracts and the control 

antibiotic tested against test organisms were compared, and the statistical significance of the 

differences between the two groups was determined using a Students t-test (based on Primer of 

statistics). 

IV. RESULTS AND DISCUSSION 

Isolation of actinomycetes 

From 19 soil samples tested at the Applied Medical Science College Microbiology lab in Ad-

Dawadmi, Saudi Arabia, 9 actinomycetes isolates were found. Table 1 demonstrates that four 

(44%) of the nine isolates were discovered in Ad-Dawadmi Park, three (33%) in the Ad-Dawadmi 

old market, and two (22%) on the Applied Medical Science College campus. Actinomycetes were 

isolated and counted using an agar medium for isolating the organisms, followed by a serial 
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dilution and spread plate technique. All nine isolates displayed typical actinomycetes morphology 

when cultured on actinomycetes isolation agar. Colonies grew slowly; oxygen was present; 

mycelia in the air and on the substrate were different colors; and the colonies were aerobic. 

Table 1: Actinomycetes isolates from soil samples collected from different sites of Dawadmi 

 

Characterization and identification of actinomycetes 

The actinomycetes with the highest antibacterial activity were determined by their morphological 

and biochemical characteristics (tables 2 and 3). Bergey”s manual of determinative bacteriology 

[23] was used in order to cross-reference the observed structure. With the exception of DP3, none 

of the isolates were able to generate indole, however they all passed the methyl red and vogus-

proskauer tests and generated citrate. Although none of the isolates passed the TSI test, they all 

reduced nitrate, hydrolyzed starch, and produced catalase (with the exception of DOM3). 

Mannitol was used successfully by both DP3 and DP4. Every isolate tested positive for sucrose 

intake except DP3. Culture, morphology, physiology, and biochemistry data were used to 

determine that these isolates belonged to the genus Streptomyces. Antibacterial effects with a 

broad spectrum of activities have been shown for Streptomyces sp., which produces a favorable 

bioactive metabolite [13, 17-22]. 

Table 2: Morphological characteristics of potential isolate 

 

Table 3: Biochemical characteristics of potential isolates of actinomycetes 
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V. CONCLUSION 

Based on these findings, actinomycetes present in soil samples from Ad-Dawadmi are capable of 

inhibiting bacterial pathogens via the use of metabolites. We showed that the crude metabolites 

from four different Streptomyces isolates had significant antibacterial action against four different 

clinical infections. Purifying bioactive metabolites from these Streptomyces sp. and carrying out 

molecular characterization of the isolates is crucial for discovering novel compounds with 

commercial importance. This topic is still being investigated. Actinomycetes were tested against 

harmful bacteria and fungi isolated from diverse sites in Jeddah and Al-Madinah Al-Munawwrah. 

According to the findings, the Madinah isolate D8 is the most potent antibacterial agent. Using 

16s rDNA, this isolate was later determined to be Streptomyces flavogriseus (KF235416). 
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