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Biotechnological potential of Actinobacteria 
isolated from deserts of Iran  



Some definitions
Science

Technology

Industry

EconomyBiotechnology 



Era of microbial biotechnology 

• First era: Using without knowledge (~10,000 years 
ago)

• Second era: Mixed culture (1884)

• Third era: Pure culture (1945)

• Fourth era: Genetic engineering (1982)

• Fifth era: (2000) 

– Diversification 

– Metabolic engineering

– Synthetic biology



Maranjab Desert

• North of Aran & Bidgol, Isfahan Province



Parishan salt lake

• Shiraz province  



Hormoz island

• Persian Gulf, Hormozgan Province 



Namak Desert 

• Qom-Semnan 



Sampling 

• Soil

• Water

• Rhizosphere 



Pretreatments 

• Air drying

• Air dring + CaCO3

• Centrifugation

• Radio magnetic waves 

• Dry heating (120 oC, 30-60 min)



Actinobacterial media

• ISP2 (Malt + yeast extract glucose agar)

• Soil extract agar

• Water agar

• Starch casein nitrate agar



Screening of activity 
• Antimicrobial (Klebsiella penumoniae, Acinetobacter baumannii, 

MRSA, E. coli, Candida albicans)
• Antioxidants activity
• Pigment production (dyeing)
• Plant growth promoting activity
• Anticancer activity
• Hydrolytic enzymes activity (amylase, protease, lipase, esterase, 

DNase)
• Exopolysaccharide production 
• Antidiabetic activity
• Antivascular calcification activity 
• Anti-acetylcholinesterase activity 
• Anticoagulant activity
• Proangiogenic activity
• Antiagiogenic activity  















Screening of pigment producing activity 
and using in dyeing of wool, cotton and silk

• Isolation of 103 actinobacteria isolates from 
Maranjab Desert (Faezeh Ramezani, 1397)

• Pigment extraction by acetone and hexan

wool
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Wool dyeing by the pigments of 
actinobacteria 



cotton dyeing by the pigments of 
actinobacteria 
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