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LENTIKATS BIOCATALYST WITH IMMOBILIZED ALCOHOL DEHYDROGENASE  

AS AN EFFECTIVE SOLUTION FOR CONVERSION OF KETONE SUBSTRATE TO THE ALCOHOL PRODUCT 

 

INTRODUCTION 

Immobilization of alcohol dehydrogenase (ADH) into polyvinyl alcohol (PVA) matrix, in the form of 

Lentikats Biocatalyst, is effective tool for usage, resp. repeated usage of ADH in industrial scale for 

production of different alcohols by enzymatic route. Final production process with immobilized 

enzyme is characterized by lower OPEX and CAPEX. Lentikats Biocatalyst productivity is another 

important process parameter, which can be different case by case and depends on the nature of the 

substrate. This parameter must be determined for each process separately. In case of immobilized 

ADH enzymes or cell-free extracts production process does not require complicated down-stream 

processes. This knowledge was obtained from the EU-funded research project ROBOX and know-how 

is successfully applied to conversion of ketone substrate to the alcohol product using Lentikats 

Biocatalyst with immobilized alcohol dehydrogenases [enzyme powder ADH-I, provided by c-LEcta 

GmbH (Germany) or cell-free extract ADH-II, provided by DSM Innovative Synthesis (The 

Netherlands)]. 

MODEL REACTION 

As the model reaction for the activity determination was used reversible oxidation of acetone 

(ketone substrate) to isopropanol (alcohol product) with dependency on cofactor (NADPH) 

consumption. Activity determination of ADH in free and immobilized form was performed in volumes 

1-10 mL at laboratory temperature in phosphate buffer (pH 6.0). The reaction mixtures contained 5% 

(w/v) loading of Lentikats Biocatalyst with immobilized ADH, which corresponds to the final 

concentration of the catalyst in the reaction (0.2 mg/mL). The consumption of the cofactor (NADPH) 

was measured spectrophotometrically at 340 nm.  

 

 Reaction scheme: conversion of ketone substrate (acetone) to alcohol product (isopropanol) 

with dependency on cofactor (NADPH) consumption 
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 Results of the activity determination of two immobilized alcohol dehydrogenases  

Alcohol dehydrogenase (ADH) ADH-I ADH-II 

Free Immobilized Free Immobilized 

Reaction volume (ml) 1 10 1 5 

Lentikats Biocatalyst (LB) (g) - 0.50 - 0.25 

LB filling in reaction (% w/v) - 5 - 5 

Concentration of protein in LB (mgprotein/gLB) - 4.00 - 3.96 

Concentration of protein in reaction (mgprotein/mL) 0.2 0.2 0.2 0.2 

Activity (U/mgprotein) 0.2120 0.0149 0.0086 0.0051 

Activity (U/gLB) - 0.0594 - 0.0195 

Activity yield (%) - 69.9 - 57.0 

 

MAIN ADVANTAGES OF LENTIKATS BIOCATALYST 
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OPERATIONAL BENEFITS 

 Repeated usage of the immobilized 

enzyme or cell-free extract, 

 Easy separation from the reaction 

media,  

 Higher stability in organic solvents, 

 Higher process stability and easy 

control , 

 Reducing of environmental wastes. 

ECONOMICAL BENEFITS 

 Substantial savings in production costs due to its 

ability to continually re-use of immobilized material, 

 Reduction of investment costs due to the substantial 

reduction of reaction volumes and reduced 

requirements for down-stream processes, 

 Lower energy consumption due to the reduced 

volume (cooling, mixing, pumping, etc.), 

 Reduced costs for waste by products treatment and 

disposal, etc. 
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LENTIKATS BIOCATALYST WITH IMMOBILIZED GLUCOSE OXIDASE  

AS AN EFFECTIVE SOLUTION FOR CONVERSION OF Β-D-GLUCOSE TO D-GLUCONO-1,5-LACTONE 

 

INTRODUCTION 

Immobilization of glucose oxidase (GOX) 

into polyvinyl alcohol (PVA) matrix, in the 

form of Lentikats Biocatalyst, is effective tool 

for usage, resp. repeated usage of GOX in 

industrial scale for production of D-glucono-

1,5-lactone. Final production process with 

immobilized enzyme is characterized by 

lower OPEX and CAPEX. In case of 

immobilized GOX enzyme or cell-free 

extracts final production process does not 

require complicated down-stream 

processes. This knowledge was obtained from the EU-funded research project ROBOX and know-how 

is successfully applied to conversion of β-D-glucose substrate to the D-glucono-1,5-lactone product 

using Lentikats Biocatalyst with immobilized glucose dehydrogenase [cell-free extract GOX-I and 

GOX-II, provided by DuPont BV (The Netherlands)]. 

MODEL REACTION 

As the reaction model for the activity determination was used reversible oxidation of β-D-glucose to 

D-glucono-1,5-lactone with the concurrent release of hydrogen peroxide (H2O2), which in the 

presence of Horseradish peroxidase (HRP) enters into a second reaction with the quantitative 

formation of a dye (pink) complex. Activity determination of free and immobilized GOXs was 

performed in volumes 1-10 mL at laboratory temperature in phosphate buffer (pH 7.5). The reaction 

mixtures contained 2-10% (w/v) loading of Lentikats Biocatalyst with immobilized GOX, which 

corresponds to the final concentration of the catalyst in the reaction (2.8·10-4 for GOX-I and 4.8·10-4 

for GOX-II mg/mL). The quantitative formation of a pink complex was measured 

spectrophotometrically at 515 nm.  

 Reaction scheme: conversion of β-D-glucose to D-glucono-1,5-lactone  

 



 

 
 

LentiKat´s a.s.  |  Pod Vinicí 83  |  471 27 Stráž pod Ralskem  |  Czech Republic  |  Tel.: +420 255 710 680 

E-mail: info@lentikats.eu  |  Web: www.lentikats.eu 

 

 Results of the activity determination of two immobilized glucose oxidases 

Glucose oxidase (GOX) 
Enzyme Free 

Immobilized 

(as Lentikats Biocatalyst, LB) 

Reaction volume (mL) GOX-I/-II 1 10 

LB filling in reaction (%) GOX-I/-II - 2 5 10 

Concentration of protein in LB 
(mgprotein/gLB) 

GOX-I - 1.4·10
-2

 5.6·10
-3

 2.8·10
-3

 

GOX-II - 2.4·10
-2

 9.6·10
-3

 4.8·10
-3

 

Concentration of protein in reaction 
(mgprotein/mL) 

GOX-I 2.8·10
-4

 

GOX-II 4.8·10
-4

 

Activity (U/mgprotein) 
GOX-I 38.72 22.86 30.00 31.58 

GOX-II 24.17 15.88 20.38 19.51 

Activity (U/gLB) 
GOX-I - 0.320 0.168 0.088 

GOX-II - 0.381 0.196 0.094 

Activity yield (%) 
GOX-I - 59.0 77.5 81.5 

GOX-II - 67.1 86.1 82.4 

Repeated batch conversions (for 

decline in activity 20%) 

GOX-I - 10 

GOX-II - 20 

Storage stability (weeks) GOX-I/-II - Min. 10 

 

MAIN ADVANTAGES OF LENTIKATS BIOCATALYST 
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OPERATIONAL BENEFITS 

 Repeated usage of the immobilized 

enzyme or cell-free extract, 

 Easy separation from the reaction 

media,  

 Higher stability in organic solvents, 

 Higher process stability and easy 

control , 

 Reducing of environmental wastes. 

ECONOMICAL BENEFITS 

 Substantial savings in production costs due to its 

ability to continually re-use of immobilized material, 

 Reduction of investment costs due to the substantial 

reduction of reaction volumes and reduced 

requirements for down-stream processes, 

 Lower energy consumption due to the reduced 

volume (cooling, mixing, pumping, etc.), 

 Reduced costs for waste by products treatment and 

disposal, etc. 


