
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 26, 2023

Enzyme Characterization in Microreactors by UV-Vis Spectroscopy

Ringborg, Rolf Hoffmeyer; Krühne, Ulrich; Woodley, John

Publication date:
2016

Document Version
Peer reviewed version

Link back to DTU Orbit

Citation (APA):
Ringborg, R. H., Krühne, U., & Woodley, J. (2016). Enzyme Characterization in Microreactors by UV-Vis
Spectroscopy. Abstract from 3rd International Conference Implementation Of Microreactor Technology In
Biotechnology, Opatija, Croatia.

https://orbit.dtu.dk/en/publications/249738ce-8b6f-4133-92c4-1c8f99ab50bf


Enzyme Characterization in Microreactors by UV-Vis Spectroscopy 
Rolf H. Ringborg*, Ulrich Krühne, John M. Woodley 

Chemical and Biochemical Engineering, Technical University of Denmark, Kgs. Lyngby, Denmark 

Rolri@kt.dtu.dk 

 

In protein engineering mutants are often selected solely on the basis of activity [1], simplifying the 

analysis and enabling high throughput screening. At a later stage of development, several mutants 

show comparable performance and this basis for selection becomes indistinct. The basis for selection 

can at this point be improved by characterization of the enzyme performance where also inhibition and 

toxicity effects are taken into account.  Enzyme characterization is here defined as the effect on initial 

rate of reaction with respect to pH, enzyme, substrate, co-substrate, product and co-product 

concentration [2]. From this investigation, it will be possible to determine whether the enzyme meets 

the criteria for process requirements or not. The development of the process will determine the 

requirements and this can also reach a state of maturity that resolves obstacles, lowers criteria and 

paves the way for implementation. As an example ω-transaminase is here investigated, which 

facilitates the exchange of an amine- and keto-group stereoselectively. The characterization will be 

carried out in a microreactor [3], this size is currently the only concept that can facilitate this thorough 

analysis, as the enzyme resource is scarce at this point of development. In the case where the reaction 

operates with UV active components, UV can be used to detect compounds with high sensitivity 

supplemented by multivariate data analysis. The spectra are here decorrelated and regressed to yield 

concentrations of individual compounds. HPLC systems are built for handling small quantities of 

liquids and the UV detectors for these proves to be fitting excellent. Enzyme characterization is 

therefore carried out by a combination of a microreactor with a diode array detector from an HPLC 

system. 
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