
Enzyme immobilization



Methods of enzyme immobilization



Matrix entrapment of enzymes



Membrane entrapment



Surface immobilization : adsorption



Surface immobilization : covalent bonding

Thiol



Surface immobilization : support bonding



Surface immobilization : support bonding



Diffusional limitations :
immobilized enzyme systems

KL = mass transfer coeff.

..



Diffusional effects on surface-bound enzymes 
on  non-porous supports

Diffusion rate    =    reaction rate

Ss = ?

at steady state

Diffusion rate    =    reaction rate



Diffusional effects on surface-bound enzymes 
on  non-porous supports



Diffusional effects on enzymes 
immobilized in a porous matrix

Diffusion rate          =       reaction rate

[S] = f(r) = ?



Dimensionless

Diffusional effects on enzymes 
immobilized in a porous matrix

= Max. rxn rate
Diffusion rate

rxn rate 
at surface

Large Ф → Diffusional limitation



Effectiveness of immobilized enzymes

At steady state,

;  diffusion rate

Sphere surface area

;  reaction rate

Sphere surface area

No diffusional limitation



Effectiveness factor versus Thiele modulus



Effectiveness factor versus 
particle radius / enzyme loading

Vm per unit vol. 
of matrix



Production of industrial (extracellular) enzymes



Major industrial enzymes



Amylase

Used for starch (amylose + amylopectin) hydrolysis and glucose production



Medical use of enzymes



Enzyme and biosensor



Bioluminescence of Firefly

n Conversion of chemical energy to light energy using 
ATP

Chemical 
energy

firefly



Recombinant luciferase


