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Example of industrial processes 

1. Glucose isomerase 

Glucose isomerase catalyzes the reversible isomerization of D-glucose and D-xylose to D-fructose and D-
xylulose, respectively. The enzyme has the largest market in the food industry because of its application in the 
production of high-fructose corn syrup (HFCS). HFCS, an equilibrium mixture of glucose and fructose, is 1.3 
times sweeter than sucrose and serves as a sweetener for use by diabetics. Interconversion of xylose to 
xylulose by GI serves a nutritional requirement in saprophytic bacteria and has a potential application in the 
bioconversion of hemicellulose to ethanol. 

Glucose is produced from starch using glucoamylase catalyst. The conversion of glucose to its sweeter form 
fructose is an important enzymatic process. This can be done using glucose isomerase catalysts.  



 

Commercial glucose isomerase catalysts are produced from: Actinoplanes missouriensis, Bacillus coagulans, 
Flavobacterium aborescens 

Commercial immobilized forms of these catalysts are relatively insensitive to temperature and are effective at 
high substrate concentration. They require Co2+, Mn2+ or Mg2+ cofactors and are inhibited by Ca2+, Cu2+, Zn2+, 
and Hg2+ as well as sugar alcohols such as sorbitol and xylitor. 

Reported immobilization methods include: 

1. Occlusion in gelatin followed by cross linking with glutaraldehyde  

2. Adsorption of purified enzyme on silica followed by cross linking with glutaraldehyde  

3. Binding with polystyrene or resin 

However the third method has been less successful as they are distorted during processing. Immobilized 
catalyst forms are granulated to particle size of 0.1 -1.5 mm. 

2. Penicillin acylase 

Penicillin G acylase (PGA; EC 3.5.1.11), discovered in 1960 and observed the most employed industrial 
biocatalysts. It is being used commercially for the hydrolysis of penicillin G (Pen G) and cephalosporin G (Cep 
G) to 6-aminopenicillanic acid (6-APA) and 7-amino-3- deacetoxycephalosporanic acid (7-ADCA), intermediates 
for the production of semisynthetic penicillins and cephalosporins (Figure 4). 6-APA and 7-ADCA are the 
building blocks of semi-synthetic penicillins (ampicillin, amoxicillin, cloxacillin, salbactum) and cephalosporins 
(cephadroxil, cefalexins, etc.) Cross-linked enzyme crystals (CLECs)  are prepared by crystallization of the 
enzyme followed by crosslinking with glutaraldehyde. 

           
Enzymatic conversion of penicillin G and cephalosporin G into 6-APA Penicillin G acylase catalyzed synthesis of some important β- 
and 7-ADCA leaving phenyl acetic acid as common side product  lactam antibiotics 
 


