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Abstract
Long considered nanostructures par-excellence, metal-organic frameworks (MOFs) have garnered worldwide research orientation in storage, sensing, separation and opto-electronics owing to their tunable porosity, ease of functionality, high surface area and chemical/thermal stability. Recently, these robust materials have been exploited as interesting platform for immobilization of enzyme for enhanced stability, activity and reusability. Enzymes are natural catalysts that accelerate biochemical reaction without actually being consumed. Analytically purified enzymes have replaced chemical catalysts in heath care, chemical and food industry due to high specificity and green chemistry. However, the widespread applicability of enzyme is thwarted by denaturation, wash out and non-reusability in solution form. Therefore, MOF-enzyme biocalaytic supports offers improved stability, enhanced biocalaytic efficiency, high loading capacity and better recyclability. Here, we report immobilization of horse radish peroxidise (HRP) enzyme on MOF using two different strategies namely- surface immobilization and in-situ encapsulation along with their comparative analysis. In the former approach, Tb-TATB MOF was activated using dicyclohexyl carbodiimide (DCC) followed by covalent linking of HRP to MOF surface. For in-situ encapsulation, HRP enzyme was incorporated within the structure of MOF during the synthesis of Tb-BTC MOF itself. Both the approaches were compared on the basis of enzyme loading, resulting enzymatic activity and reusability. It was found that even though higher loading capacity was achieved in case of surface immobilization of enzyme, the catalytic activity of in-situ encapsulated enzyme was superior due to micro-environment provided by the surrounding MOF structure protecting the enzyme against denaturation. Also, both platforms exhibit reusability as MOF-enzyme composites are easy to recover after use by centrifugation. Thus, the proposed MOF based biocatalytic platforms are anticipated to find wide variety of commercial applications in industrial catalysis, biosensing and removal of organic pollutants in more stable, recyclable and economical manner. 
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Figure 1: (a) Enzyme immobilization on activated MOF surface
through covalent bonding; (b) Insity encapsulation of enzyme
within MOF structure during the synthesis of MOF itself.




