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Unit 1
Scope of microbes in industry and environment

What are microbes?

• Any organism that measures less than 0.1 
mm in size.

• Cannot be seen by the naked eye.

• Unicellular.

• Include: 
• Bacteria
• Fungi
• Protists
• Viruses
• Archaea
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Why are microbes industrially 
important?

• Very high metabolic rate.

• Huge variety of enzymes to make different chemical conversions 
possible.

• Large surface area for quick absorption of nutrients and release 
of end products.

• Very high rate of multiplication; quick cell turnover.

• Efficient chemical factories, producing a variety of useful 
products.
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Stages in the evolution of microbial use in 
industries
Stage 1: The early 1900s: The era of 
fermentation.

Fermentation: Chemical breakdown of a 
substrate into simpler molecules 
anaerobically with the release of heat, by 
the action of microbes.

Metabolic process that produces 
chemical changes in organic substrates 
through the action of cellular enzymes.
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Applications of microbial fermentation

1. Alcoholic beverages.

2. Bread.

3. Soya sauce.

4. Dairy products.

5. Vinegar.

6. Vegetable products.

7. Meat products.
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Stage 2: 1900-1940: The era of antibiotics.

First antibiotic to be discovered: 
“Wonder drug” Penicillin from 
Penicillium notatum.

Sir Alexander Fleming + Howard 
Florey + Ernst Chain won the 
Nobel Prize in Medicine (1945) for 
their joint effort in mass production 
of penicillin.
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Stage 3: 1940-1964: The era of Single Cell 
Protein

What are SCPs? 

Crude or refined edible 
proteins.

Extracted from pure 
microbial cultures, dead 
or dried cell biomass.

Can prove to be a 
reliable, plausible 
alternative source of 
protein to mankind.
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Stage 4: 1964-1979: The era of secondary 
metabolites.

What are secondary 
metabolites?

Compounds 
synthesized by 
microbial cell.

Low molecular mass 
products.

Not required directly for 
the survival of the 
microbe.

Can be used for human 
welfare.
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Stage 5: 1979 onwards: The era of 
biotechnology.

• Biogas- 
Produced by 
methanogenic 
bacteria from 
sewage 
treatment.
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• Biocontrol of 
pests and 
diseases-

Largest group of 
broad-spectrum 
pesticides.
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• Biofertilizers- 
Symbiotic and 
non-symbiotic 
association 
between microbes 
and plants.

• Improve soil 
quality and 
provide optimum 
nutrient 
conditions for 
plant growth.
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