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Overview 

Introduction and Definition 

Microbial biotransformation 

Applications 



 Biotransformations are structural modifications in a chemical  compound by 

organisms /enzyme systems that lead to the formation of molecules with 

relatively greater polarity. 

 This  mechanism has been developed by microbes to acclimatize to  

environmental changes and it is useful in a wide range of  biotechnological 

processess.  

 The most significant aspect of  biotransformation is that it maintains the 

original carbon  skeleton after obtaining the products. 

BIOTRANSFORMATION  



Biotransformation is of two types: 

1. Enzymatic: Microsomal biotransformation is caused  by enzymes 

 present within the lipophilic membranes of smooth 

 endoplasmic reticulum . 

2. Nonenzymatic: Non-Microsomal Biotransformation  involves the 

  enzymes which are present within the  mitochondria. 

TYPES OF BIOTRANSFORMATION  



TYPES OF BIOTRANSFORMATION  



Any structural change in a molecule 

 Phase I - creates site for phase II reaction   

o Oxidation (adds O) e.g. microsomes   

o Reduction 

o Hydrolysis (e.g. by plasma esterases) 

o Others 

 Phase II - couples group to existing (or phase I formed)
  conjugation site 

o Glucuronide (with glucuronic acid) 

o Sulphate   

o Others 

BIOTRANSFORMATION REACTION 



Microbial cells are ideal choice for biotransformation due to certain reasons 
like: 

I. Surface-volume ratio: Microbial biotransformation has high  surface-volume 
ratio. 

II. Growth Rate: Higher growth rate of microbial cells reduces the  time of biomass 
transformation. 

III. Metabolism Rate: Higher rate of the metabolism in microbes leads  to efficient 
transformation of substrate. 

IV. Sterility: It is easier to maintain sterile conditions when microbes  are used 

Microbial cells are  ideal choice for biotransformation  



 Transformation of steroids and sterols. 

 Transformation of Pollutants. 

 Transformation of Non-Steroid Compounds. 

 Transformation of Antibiotics. 

 Transformation of Pesticides. 

 Petroleum Biotransformation. 

APPLICATIONS OF MICROBIAL BIOTRANSFORMATION 



GENETIC ORGANIZATION  OF 
EUKARYOTES AND PROKAROYOTES 



EUKARYOTES AND  PROKAROYOTES 

 Prokaryotes are organisms made up of  cells that 

lack a cell nucleus or any membrane-encased 

organelles. 

 Eukaryotes are organisms made up of  cells that 

possess a membrane-bound nucleus that holds genetic 

material as well  as membrane-bound organelles. 



DIFFERENCE BETWEEN  
EUKARYOTES  AND PROKAROYOTES 
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