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always right
The microorganism is your friend

a sensitive partner

There are no stupid microorganisms

Microorganisms     can do anything
will do anything

smarter
Microorganisms are wiser than chemists, engineers, etc.

more energetic
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Culture Collections which Supply Cultures ofCulture Collections which Supply Cultures of
Industrial MicroorganismsIndustrial Microorganisms

Listed here are just a few of the general culture collections. Many universities and
research laboratories maintain collections of specific microbial groups.

Contrast  Between Primary andContrast  Between Primary and
Secondary MetabolitesSecondary Metabolites
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Major Products Dependent on MicrobialMajor Products Dependent on Microbial
Biotechnology and Their Primary End UsesBiotechnology and Their Primary End Uses

Before the Advent of Genetic EngineeringBefore the Advent of Genetic Engineering

Examples of Human Proteins Cloned in E. Coli :Examples of Human Proteins Cloned in E. Coli :
Their Biological Functions and Current orTheir Biological Functions and Current or

Envisaged Therapeutic UseEnvisaged Therapeutic Use
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Stages in Commercial Yeast ProductionStages in Commercial Yeast Production

Microbial Enzymes with IndustrialMicrobial Enzymes with Industrial--ScaleScale
Applications and Some of Their SourcesApplications and Some of Their Sources
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FlowsheetFlowsheet for Solvent Precipitation forfor Solvent Precipitation for
Production of Microbial EnzymesProduction of Microbial Enzymes

FlowsheetFlowsheet for Submergedfor Submerged--Culture Process forCulture Process for
CellulaseCellulase Production using Production using TrichodermaTrichoderma virideviride
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FlowsheetFlowsheet for for CellulaseCellulase Production byProduction by
TrichodermaTrichoderma virideviride using the Koji Techniqueusing the Koji Technique

FlowsheetFlowsheet for Production of Ethanol from cassava rootfor Production of Ethanol from cassava root



7

Some Antibiotics Produced CommerciallySome Antibiotics Produced Commercially

Classification of Antibiotics according toClassification of Antibiotics according to
Their Chemical Structure.Their Chemical Structure.

An Example of Each is Given in Parentheses.An Example of Each is Given in Parentheses.
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Generalized Generalized FlowsheetFlowsheet for the Commercial Recoveryfor the Commercial Recovery
and Purification of Antibioticsand Purification of Antibiotics

FlowsheetFlowsheet for Production of for Production of BacitracinBacitracin
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FlowsheetFlowsheet Diagram for Penicillin ProductionDiagram for Penicillin Production

BiotransformationBiotransformation

The transformation can be performed by the 
folowing preparations

1) Growing cells

2) Resting cells

3) Cell-free extracts

4) Immobilized whole cell

5) Immobilized cell-free extracts

6) Spore suspension
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Types of Reactions in the BiotransformationTypes of Reactions in the Biotransformation
of Antibiotics with Examplesof Antibiotics with Examples

Media and Fermentation Conditions Used inMedia and Fermentation Conditions Used in
Microbial Transformations of SteroidsMicrobial Transformations of Steroids
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Some Steroid Transformations ofSome Steroid Transformations of
Commercial ImportanceCommercial Importance


