
 Open access  Journal Article  DOI:10.1007/S00449-015-1432-5

Enhancing enzyme stability and metabolic functional ability of β-galactosidase through
functionalized polymer nanofiber immobilization — Source link 

Mailin Misson, Mailin Misson, Bo Jin, Binghui Chen ...+1 more authors

Institutions: University of Adelaide, Universiti Malaysia Sabah, Xiamen University

Published on: 24 Jun 2015 - Bioprocess and Biosystems Engineering (Springer Berlin Heidelberg)

Topics: Enzyme binding and Functional ability

Related papers:

 
A rapid and sensitive method for the quantitation of microgram quantities of protein utilizing the principle of protein-dye
binding

 
Manipulation of nanofiber-based β-galactosidase nanoenvironment for enhancement of galacto-oligosaccharide
production.

 Galacto-oligosaccharides Synthesis from Lactose and Whey by β-Galactosidase Immobilized in PVA

 Interfacial biocatalytic performance of nanofiber-supported β-galactosidase for production of galacto-oligosaccharides

 
Development of a Hybrid Bioinorganic Nanobiocatalyst: Remarkable Impact of the Immobilization Conditions on
Activity and Stability of β-Galactosidase

Share this paper:    

View more about this paper here: https://typeset.io/papers/enhancing-enzyme-stability-and-metabolic-functional-ability-
3933lucro9

https://typeset.io/
https://www.doi.org/10.1007/S00449-015-1432-5
https://typeset.io/papers/enhancing-enzyme-stability-and-metabolic-functional-ability-3933lucro9
https://typeset.io/authors/mailin-misson-36xvobisid
https://typeset.io/authors/mailin-misson-36xvobisid
https://typeset.io/authors/bo-jin-2e69zb79yr
https://typeset.io/authors/binghui-chen-1a8rjg7nze
https://typeset.io/institutions/university-of-adelaide-3p19hv6c
https://typeset.io/institutions/universiti-malaysia-sabah-2x59qgwu
https://typeset.io/institutions/xiamen-university-qvrubli4
https://typeset.io/journals/bioprocess-and-biosystems-engineering-29tnvuxx
https://typeset.io/topics/enzyme-binding-3uzyqm42
https://typeset.io/topics/functional-ability-331j38nh
https://typeset.io/papers/a-rapid-and-sensitive-method-for-the-quantitation-of-4fns72e1ai
https://typeset.io/papers/manipulation-of-nanofiber-based-b-galactosidase-2vu4o56i3x
https://typeset.io/papers/galacto-oligosaccharides-synthesis-from-lactose-and-whey-by-52iwnhxlk0
https://typeset.io/papers/interfacial-biocatalytic-performance-of-nanofiber-supported-197vnv9ora
https://typeset.io/papers/development-of-a-hybrid-bioinorganic-nanobiocatalyst-2m3qikyd51
https://www.facebook.com/sharer/sharer.php?u=https://typeset.io/papers/enhancing-enzyme-stability-and-metabolic-functional-ability-3933lucro9
https://twitter.com/intent/tweet?text=Enhancing%20enzyme%20stability%20and%20metabolic%20functional%20ability%20of%20%CE%B2-galactosidase%20through%20functionalized%20polymer%20nanofiber%20immobilization&url=https://typeset.io/papers/enhancing-enzyme-stability-and-metabolic-functional-ability-3933lucro9
https://www.linkedin.com/sharing/share-offsite/?url=https://typeset.io/papers/enhancing-enzyme-stability-and-metabolic-functional-ability-3933lucro9
mailto:?subject=I%20wanted%20you%20to%20see%20this%20site&body=Check%20out%20this%20site%20https://typeset.io/papers/enhancing-enzyme-stability-and-metabolic-functional-ability-3933lucro9
https://typeset.io/papers/enhancing-enzyme-stability-and-metabolic-functional-ability-3933lucro9


Enhancing enzyme stability and metabolic functional ability of β-

galactosidase through functionalized polymer nanofiber immobilization 

Abstract 

A functionalized polystyrene nanofiber (PSNF) immobilized β-galactosidase assembly 

(PSNF-Gal) was synthesized as a nanobiocatalyst aiming to enhance the biocatalyst 

stability and functional ability. The PSNF fabricated by electrospinning was 

functionalized through a chemical oxidation method for enzyme binding. The 

bioengineering performance of the enzyme carriers was further evaluated for 

bioconversion of lactose to galacto-oligosaccharides (GOS). The modified PSNF-Gal 

demonstrated distinguished performances to preserve the same activity as the free β-

galactosidase at the optimum pH of 7.0, and to enhance the enzyme stability of PSNF-

Gal in an alkaline condition up to pH 10. The PSNF assembly demonstrated improved 

thermal stability from 37 to 60 °C. The nanobiocatalyst was able to retain 30 % of its 

initial activity after ninth operation cycles comparing to four cycles with the unmodified 

counterpart. In contrast with free β-galactosidase, the modified PSNF-Gal enhanced the 

GOS yield from 14 to 28 %. These findings show the chemically modified PSNF-based 

nanobiocatalyst may be pertinent for various enzyme-catalysed bioprocessing 

applications. 




