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Introduction

2nd generation feedstocks
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Acetaldehyde to 2,3-butanediol in TEA buffer

Acetoin 2,3-Butanediol

ORGANICAQUEOUS

0

10

20

30

40

50

60

70

80

90

100

0 50 100 150 200 250 300 350 400

C
 [

m
M

]

t [min]

Acetaldehyde to 2,3-butanediol in CPME
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Propanal to 3,4-hexanediol in 50 mM TEA buffer

Propioin
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Propanal to 3,4-hexanediol in CPME

Propioin 3,4-Hexanediol
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Butanal to 4,5-octanediol in CPME

Butyroin 4,5-Octanediol
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 Aldehydes and alcohols produced by microbes from cheap and 

abundant carbon sources are transformed to vicinal diols using 

synthetic enzyme cascades in pure organic or aqueous media and 

their efficiencies are compared 

 Biocatalysis is used as a bridge between biotransformation with 

microorganisms and CO2 – utilising chemocatalysis yielding biohybrid

processes. The product can be used as biohybrid fuels, precursors of 

high value polymers or key components of chemocatalysts

 Diols were produced in high concentrations in a two-step cascade in both aqueous and organic media by cheap, stable biocatalysts

 MARS is beneficial especially for hydrophobic substrates and when DSP is considered

 High stereoselectivities are possible (data not shown) and MARS does not negatively affect the stereoselectivity

 Enzyme membrane reactors are tested for a continuous production and extraction of diols from CPME  

The enzymatic cascades are tested in two reaction systems, 
which are compared for their performance including DSP

Micro-Aqueous Reaction System (MARS)

Conclusion

Downstream processing:  aqueous vs. organic 
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With increasing chain length, MARS gets more beneficial!

Caq= 49 mM Corg= 33 mM

Caq= 44 mM Corg= 50 mM

Caq= 14 mM Corg= 28 mM

LbADH – Alcohol dehydrogenase from Lactobacillus brevis; PfBAL – benzaldehyde lyase from Pseudomonas fluorescens; 
BlBDH – butanediol dehydrogenase from Bacillus licheniformis

(Mostly)


