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Introduction 
Enzymes are biocatalysts that provide a great 
efficiency by hiding chemical reactions in living 
organisms. Enzymes are biochemical catalysts that 
perform the transformation of chemical reactions in 
living organisms (1). Immobilized enzymes are made 
water insoluble by the help of insoluble support 
materials. The first industrial use of immobilized 
enzymes has reported by Chibata and co-workers in 
1967 (2). Immobilized enzymes are not only used for 
enzymes, but can also be used in cells such as 
microbial cells, plant and animal cells. In studies 
conducted, enzyme immobilization is frequently used 
in diagnostic, bioaffinity chromatography and 
biosensor procedures (3,4).  

Many methods are  available for enzyme 
immobilization. Immobilization enzyme has useful 
applications in various industrial fields (5).  Pectin 
degrading enzymes are used in the food industry to 
clarify fruit juices, to facilitate filtration in fruit juice 
production, in the presence of galacturonic acid, the 
starting material for the synthesis of vitamin C, in the 
wine industry, in the extraction of oils, in pigments 
and in cellulose fibers as functional food ingredients 
in coffee and tea fermentation that are used for new 
applications in the production of oligosaccharides  
(6,7,8,9). 

In this study, we aimed to explain the importance in 
health of immobilized enzymes 

 

 

Conclusion  
Immobilized enzymes refers to enzymes physically 
confined or localized in a certain defined region of 
space with retention of their catalytic activities, and 
which can be used repeatedly and continuously  
(10,11). 

Immobilized enzymes can be used in process the 
various such as, medicine, microbial resistance, low 
cost, chemical durability,thermostability,high  
capacity of enzyme (12,13). Immobilized enzymes are 
still most commonly used because it is the easiest to 
perform and the least expensive. Both organic and 
inorganic materials such as porous glass, cellulose, 
silica gels and hydro gels are used for preparation of 
immobilized enzymes  (5,14,15). 

The main advantages of immobilization are the 
separation of the enzyme from the reaction solution 
easily in order to stop the reaction. Thus, it’s crucial to 
utilize effort and material sources for each operation 
in each processing cycle and for stopping the enzyme 
activity; sudden heating, the addition of inhibitor or 
other processes are not required.  

It is highly beneficial to reduce the catalyst input cost 
in large amounts in order to supply the utility of 
immobilization process which can be used for a long 
time. Immobilized enzymes are more stable and 
longer half-life than the free enzymes. The advantage 
of separating enzyme from the product; is to re-use the 
enzyme repeatedly and particularly to avoid the  

 

Abstract 
In this review, we aimed to emphasize the importance of immobilized enzymes for human health in shed light 
on recent literature. In addition to our clinical experiences, some literature studies on immobilized enzymes 
were evaluated. Shortly, The immobilized enzymes bind to a specific region physically by using mediator 
enzymes, and shows catalytic activities repeatedly and continuously without losing their catalytic activities. In 
other words, enzyme immobilization is the trapping or binding of the insoluble form of the enzyme or the 
carrier agent to itself. Compared to free enzymes in solution, immobilized enzymes are tougher and more 
resistant to environmental changes. Some immobilized enzymes are also used in various industries. 
Immobilization techniques are generally used in industrial processes, diagnostics, bio-affinity chromatography 
and biosensors applications. As recently, immobilized enzymes have begun to be used in dissolving blood clots 
and clearing wounds.  

Key words:  Enzymes, immobilized, health, chemical reaction 
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enzyme from toxicity, antigenic or to prevent the 
product from contaminations of medical 
circumstances by removing time, effort, cost, labor 
and material requirements and enabling the enzymes 
to be used in the same process  together without 
focusing on their different optimum conditions; 
advantages of continuous operation, high and always 
the same quality of production, operation facilities, 
low labor costs, easily controllable conversion rates 
during retention are also advantages of enzyme 
separation from the product. Also, recent studies 
indicate that it’s not necessary to prepare reagent since 
according to the conditions in which immobilized 
enzymes last longer, and as predicted for decay rates 
particularly for analytical purposes.  

Immobilization disadvantages are the cost of 
immobilization and immobilization process 
equipment, also cost of materials that used in 
immobilization should be compared to the existing 
process. The availability and utility of immobilized 
enzyme in the process of performance in which the 
reduction of the complete disappearance of the 
enzyme activity enterprises the immobilization, also 
steric effects and diffusion restrictions especially the 
substrate and macromolecules of the product or when 
the insoluble form in some conditions exists.  

Studies carried out by several authors using different 
methods have demonstrated that there is a correlation 
between stabilization and the number of covalent 
bonds to the matrix (16,17,18).  In another study, 
widely used application of the immobilization 
approach together with enzymes has been the 
enzymatic reactions on immobilized substrates. This 
approach facilitates the analysis of enzyme activities 
and mimics the performance of enzymes on e.g. cell 
walls (19). In the literature, Immobilization technique 
has applied on DEAE-cellulose by ionic bonding (20). 
In other study, A β-galactosidase enzyme has 
immobilized onto a gelatinized 
carboxymethylcellulose carrier using crosslinking 
chromium acetate (21). In addition, in the literature, 
Candida tropical xylose reductase enzyme has 
immobilized on chitosan beads by Ni+2 transition 
metal chelate binding method (22). 

In recent years, the importance in health of 
immobilized enzymes increases day by day, especially 
in the food, nutrition and pharmaceutical sectors. 
Also, availability of immobilized enzymes in 
medicine become widespread and becomes popular 
for the diagnosis and treatment of some diseases.  

In study one done immobilized PAL enzyme has been 
developed to reduce phenylalanine in phenylketonuric 
mice (23).  Immobilized PAL is used both for the 
treatment of phenylketonuria disease and for the 
diagnosis of phenylalanine in urine (24). In literature 
study, a new method of immobilized PAL enzyme has 
developed for the diagnosis of phenylketonuria in 
urine (25). 

This study provided some important information on 
some properties of immobilized enzymes and on their 
utility in health.  

As a result; Immobilized enzymes have become 
especially increasingly important, in the food, 
nutrition and pharmaceutical sectors in recent years. 
The availability of immobilized enzymes has recently 
increased in world. In addition, immobilized enzymes 
should be widely used in the diagnosis and treatment 
of some diseases. 

The more research should be done by using different 
methods in diagnosis and treatment on immobilized 
enzymes. 
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