
Tables of contents 

Introduction 

Chapter I: Energy metabolism of microorganisms 

1 Energy sources and trophic types 

1-1 Phototrophs 

1-2 Chemotrophs 

1-3 Autotrophs 

1-4 Heterotrophs 

1-5 Mixotrophs 

2 Final electron acceptor and types of respiration 

2-1 Aerobic respiration 

2-2 Anaerobic respiration 

2-3 Fermentation 

3 Enzymes and chemical reactions 

3-1 Enzyme families 

a Oxidoreductases 

b Lyases 

c Isomerases 

d Ligases 

3-2 Kinetics of substrate degradation 

3-3 Influence of concentration 

3-4 Enzymatic inhibition 

a Competitive inhibition 

b Non-competitive inhibition 

c Uncompetitive inhibition 

d Inactivation: irreversible inhibition 

e Substrate inhibition 

Chapter II: Exchange with the environment 

1 General characteristics 

2 Transport mechanisms 

2-1 Simple diffusion (passive transport) 

2-2 Facilitated diffusion (passive transport) 



a Diffusion through pores 

b Diffusion via permeases or transporters 

2-3 Active transport 

a Primary active transport 

b Secondary active transport 

2-4 Group translocation 

2-5 Endocytosis 

2-6 Exocytosis 

Chapter III: Carbohydrate catabolism 

1 Generalities 

2 Energetic metabolism and consequences 

3 Energy production mechanism 

3-1 Phototrophy 

4 Respiration types 

4-1 Respiration 

a Glycolysis 

b Krebs cycle (Tricarboxylic acid cycle / Citric acid cycle) 

c Electron transport chain (Respiratory chain) 

d Oxidative phosphorylation 

4-2 Fermentation 

a Glucose fermentation 

b Alcoholic fermentation 

c Lactic fermentation 

d Mixed acid and butylene-glycol fermentation 

e Butyric fermentation 

f Propionic fermentation 

g Oxidative fermentation 

4-3 Alternative glycolysis pathways 

a Entner–Doudoroff (ED) pathway 

b Pentose phosphate pathway 

c Phosphoketolase pathway (heterolactic fermentation) 

4-4 Fate of pyruvate 

a Aerobic respiration 



b Anaerobic fermentation 

4-5 Study and significance of selected metabolic types 

a Aerobic lithotrophs 

b Anaerobic lithotrophs 

c Aerobic and anaerobic organotrophs 

Chapter IV: Catabolism of other organic compounds 

1 Lipid catabolism 

1-1 Hydrolysis of lipids 

1-2 Metabolism of glycerol 

1-3 β-oxidation of fatty acids 

1-4 Entry into central metabolism 

1-5 Energy yield 

1-6 Special considerations 

2 Protein catabolism 

2-1 Proteolysis 

2-2 Catabolism of free amino acids 

a Deamination 

b Decarboxylation 

3 Urea catabolism 

4 Ethanol catabolism 

5 Catabolism of other alcohols 

6 Specificity according to sugar types 

6-1 Galactose metabolism 

6-2 Citrate metabolism 

Chapter V: Anabolism and biomass production 

1 Amino acids production 

1-1 Microorganisms used 

1-2 Metabolic pathways for production 

1-3 Fermentation conditions 

1-4 Extraction and purification 

1-5 Key biochemical insights 



2 Lipid production 

2-1 Types of microbial lipids 

2-2 Oleaginous microorganisms 

2-3 Metabolic pathway of lipid synthesis 

2-4 Conditions affecting lipid accumulation 

2-5 Applications of microbial lipids 

3 Nucleotides production 

3-1 Used microorganisms 

3-2 Biosynthetic pathways 

3-3 Industrial production process 

4 Antibiotics production 

4-1 Microorganisms producing antibiotics 

4-2 Types of antibiotics 

4-3 Biosynthesis of antibiotics 

4-4 Regulation of antibiotic production 

4-5 Applications 

5 Hormones production 

5-1 Microorganisms used 

5-2 Biochemical basis of hormone production 

5-3 Applications 

6 Toxins production 

6-1 Biological roles and ecological context 

6-2 Biochemical basis 

6-3 Beneficial uses and biotechnology 

6-4 Safety and ethical considerations 

7 Exopolysaccharides production 

7-1 Types of EPS in LAB 

7-2 Biosynthesis of EPS 

7-3 Functions and applications 

8 Enzymes production 

8-1 Types of microbial enzymes 



8-2 Microbial sources 

8-3 Enzyme production pathways 

8-4 Fermentation strategies 

8-5 Applications 

References 

 


