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What is Fermentation?

The term “fermentation” is derived from the Latin verb fervere, to boil, thus 
describing the appearance of the action of yeast on the extracts of fruit or malted 
grain. 

The boiling appearance is due to the production of carbon dioxide bubbles caused 
by the anaerobic catabolism of the sugar present in the extract.

Fermentation is an ancient process and occurs normally in microorganisms that 
live in the absence of oxygen.



Fermentation meaning….

● Biochemical fermentation is generation of energy by the catabolism of 
organic compounds. 

● Industrial fermentation is a chemical engineering term used to describe the 
processes that utilize a chemical change induced by a living organism or 
enzyme, in particular bacteria, yeasts, molds, or fungi, that produces a 
specific product
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Fermentation includes the 
metabolic pathway glycolysis 
(where a single molecule of 
glucose is broken down into 2 
molecules of pyruvate), as well 
as additional fermentation 
reactions that produce a variety 
of end products (acids, 
alcohols, gases). 



https://bio.libretexts.org/Courses/West_Hills_College_-_Lemoore/Microbiology_Laboratory_Manual/22%3A_Fermentation

The end products are characteristic of 
individual bacterial species



Fermentation is also possible from non-sugar molecules. Even unusual 
compounds like aromatics (benzoate), glycerol (sugar-alcohol), and acetylene 
(hydrocarbons) may be fermented by some bacterial species



THE RANGE OF FERMENTATION PROCESSES

There are five major groups of commercially important fermentations: 

1. Those that produce microbial cells (or biomass) as the product. 

2. Those that produce microbial enzymes. 

3. Those that produce microbial metabolites. 

4. Those that produce recombinant products. 

5. Those that modify a compound that is added to the fermentation—the 
transformation process. 



Microbial Biomass

The commercial production of microbial biomass may be divided into two major 
processes: 

- the production of yeast to be used in the baking industry (since 1900)
- the production of microbial cells to be used as human food or animal feed 

(single-cell protein) (since 1970). 



MICROBIAL ENZYMES 

Enzymes have been produced commercially from plant, animal, and microbial 
sources. 

Microbial enzymes have the enormous advantage of being able to be produced in 
large quantities by established fermentation techniques. 

Enzyme production is closely controlled in microorganisms and in order to improve 
productivity these controls may have to be exploited or modified.  







Cont…



MICROBIAL METABOLITES 

Many products of primary metabolism are of considerable economic importance 
and are being produced by fermentation. 

The synthesis of anabolic primary metabolites by wild-type microorganisms is 
such that their production is sufficient to meet the requirements of the organism. 

The industrial microbiologist to modify the wild-type organism and to provide 
cultural conditions to improve the productivity of these compounds. 





The Interrelationships Between Primary and Secondary Metabolism




