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Standard Manufacturing Process for Fermentation-based Enzymes Used in Food 

The manufacturing process for fermentation-based food enzymes follows generally available and accepted standard 
industry practice.1,2,3,4 Enzymes are produced in accordance with Good Manufacturing Practices (cGMP) in a 3-stage 
process that includes pure culture fermentation, recovery, and formulation (see Figure A).  

Fermentation 
A pure culture of the production microorganism is aseptically introduced to the fermentation media. The fermentation 
media includes raw materials (carbohydrates, proteins, vitamins, salts) that are safe and suitable for their intended use. 
Fermentation parameters such as temperature, pressure, oxygen feed, pH, and the concentration of nutrients are 
carefully managed to maximize enzyme protein production. The nutrients needed for enzyme production are consumed 
by the production microorganism during fermentation. After fermentation, the downstream process operations (recovery 
and formulation) are performed. 

Recovery 
Enzymes are recovered from the fermentation media by engineering operations widely used in enzyme production.1,2,3,4 
After fermentation, standard unit operations such as centrifugation and multiple types of filtration (i.e., microfiltration, 
diafiltration, rotary drum vacuum filtration, ultrafiltration, polish) are used to remove the production microorganism and 
other particulate matter including cell debris and fermentation raw materials, and to concentrate the enzyme resulting in 
a filtered enzyme concentrate. The objective is that the enzyme is separated from the production microorganism, and any 
remaining insignificant residues of the fermentation raw materials have no technical or functional effect in the final 
enzyme preparation.5   

Formulation 
The filtered concentrate is then finished with formulation ingredients acceptable for their intended use to stabilize and 
standardize the enzyme. Upon completion of the manufacturing process, the final formulated enzyme preparation is 
tested to verify compliance with quality specifications established for enzyme preparations, including those in the Food 
Chemicals Codex6 and JECFA.7  
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Figure A: Standard Manufacturing Process for Fermentation-based Enzymes Used in Food 
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