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8. ENZYMES IN THE FOOD 
INDUSTRY 
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INTRODUCTION 
Used in food processing since ancient times.  
Advantages: 
- Substrate specificity 
- High reaction rate under mild reaction conditions (temperature, pH). 
 

Origin: 
- Part of the food. 
- Originated from microorganisms. 
- Addition of purified enzyme preparations. 
The repeated use of enzymes fixed to a carrier → immobilized enzymes 
(more economical than a solution that could be used ones).  
The most advanced technique: enzymes as stationary phases in a reaction 
column.  Reaction control: flow rate adjustment. 
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The structure of the enzyme preparations 
 

Enzymes could be bound to the stationary phase: 
- Covalent linkages: prevents leaching or “bleeding”. 
- Others: H-bond formation, charge attraction, hydrophobic 
Interactions, adsorption. 
 

Matrix entrapped enzymes:  
- Entrapment of enzymes in the cavities of a polymer.  
- Encapsulation of enzymes in a semipermeable membrane 
(microencapsulation). 
 

Enzymes could be derivatized with bifunctional reagents → crosslinking of 
the enzymes → large insoluble complexes – catalytically active! (Often 
unstable.) 
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Differences between properties related to native enzymes 
 

- Concentrations required for saturation is higher, than in case of native 
enzymes. 
 

- pH optimum is affected by carrier matrix (Negatively charged groups → 
pH shift to the alkaline region.) 1-2 units difference. 
 

- The immobilized enzymes are more heat stable. 
 

- The properties of an immobilized enzyme depends on: 
 

 - initial enzyme 
 - matrix  
 - immobilization method. 
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HYDROLASES 
 

The most important group in food industry. 
 

Proteinases 
 

- In baking industry in order to modify the rheological 
properties of dough from wheat flour.  
Partially hydrolization of hard gluten → soft-type gluten.  
 

- In the dairy industry: the formation of casein curd (chymosin or rennin). 
Shortage → production with  genetically engineered microorganisms. 
 

- Meat industry: meat ripening and tenderizing (plant and microorganisms 
proteinases). Problem: uniform distribution could be achieved.  
 

- Beer production: hampers protein sedimentation (hydrolysis)  
→ cold turbidity in beer is eliminated. 
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Lipases 
 

- In bakery products → release of mono- and diacylglycerols → staling is 
retarded. 
 

- Partial hydrolysis of milk fat.  
The „milk character” of the flavour increase (cheese-making, chocolate 
milk production). 
 
Invertase (β-D-fructofuranosidase) 
 

In candy industry:  
saccharose (sucrose) → inversion  
→ invert sugar (glucose:fructose   1:1) 
 

- Increased solubility. 
- Sweeter than saccharose (free fructose). 
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β-D-Galactosidase (lactase) 
- Lactose hydrolysis in milk for people suffering from lactose 
malabsorption. 
 

- Lactose – low solubility – interference in skim milk concentrates and ice 
cream→ enzimatic hydrolysis of lactose. 
 

α- and β-Amylases 
 

- Corn starch hydrolysis:  high temperature-resistant bacterial amylases  
(Bacillus licheniformis). It can be used at the high temperature of  
gelatinization (100 ºC <). 
 

- In beer production: acceleration of starch degradation in wort. 
 

Lysozyme and nisin in combined preparations. 
Preservation of cheese preparations (against undesired puffing by 
Clostridia), salad dressings and meat preparations. 
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Cellulases, hemicellulases 
- Exo- and endo-cellulases, α- and β-mannosidases, pectolytic 
enzymes: maceration (solubilization of plant constituents by soaking in 
an enzyme preparation). E. g. fruit purées. 
 

- Pentosanase: rye bread production. 
Partial hydrolysis of rye pentosanes. 
→ the shelf life of rye bread improves (the baking quality of flour 
also). 
 

Pectolytic enzymes 
- Clarification of juices with partial pectinolysis (disintegration of 
negatively charged pectine molecules) → flocculation. 
 

- Pectin methylesterases (negative effect) → pectic acid is deliberated 
→ it flocculates (Ca2+): “cloud”. 
Thermal inactivation - disadvantegous for aroma.  
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Starch degradation resulting different end-products 
 

Start up with starch suspension. 
 

1. Starch swelling and liquefaction.  
- Purely enzymic process (heat stabile bacterial amylase). 
- Alternative process: acidic hydrolysis. 
 

2. Saccharification  
Depending on the aim: 
-  α-amylase (cleaves at random locations along the starch chain) and β-
amylase (deliberates maltose units) → starch syrup containing glucose, 
maltose and dextrines. 
 

- Glucoamylase (glucan-1,4-α-D-glucosidase) → D-glucose. 
 

- Glucoamylase and glucose isomerase → high fructose content starch 
syrup. 
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OXIDOREDUCTASES 
 

New applications are being developed in the area of flavour improvement. 
 

Glucose oxidase 
Elimination of either oxygen or glucose. 
 Side product: H2O2 
  - Used as an oxidation agent 
  - Decomposed by catalase. 
 

1. Glucose elimination. 
 

- Egg powder production – in the presence of glucose  
→ discoloration (Maillard reaction). 
Removal of glucose to prevent this phenomenon.  
 

- Potato chips or French fries: preservation the golden-yellow colour 
(instead of brown colour).  
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2. Oxigene removal from sealed package systems. 
 

- Lipid oxidation is diminished. 
 

- Degradation of natural pigments are reduced. 
 

- Aroma deterioration is prevented (fruit juices, wine, beer). 
 

Colour and fragrance stabilization → shelf life is prolonged. 
 
Enzymic prevention of aroma deffects 
 

Aldehyde dehydrogenase 
 

Soya processing → lipid oxidation → aldehydes (e. g. hexanal) → “bean-
like” off-aroma.  
 

Aroma improvement with the enzymic oxidation of the unwanted 
aldehydes to carboxylic acids. (Significantly higher flavour threshold!) 
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Butanediol dehydrogenase 
 

In beer production diacetyl can cause flavour deffect. 
Diacetyl → reduction → 2,3-butanediol (flavourless).  
  
Lipoxygenase 
 

White bread production. 
Oxidation of carotenoid pigments of wheat flour. 
Implementation: addition of enzyme active soy flour to the dough. 
 
Other observed effect: 
- Bread volume increment. 
- Better rheolological properties. 
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