
Accepted Manuscript

Biosynthesis of poly-3-hydroxybutyrate from grass silage by a two-stage fer-
mentation process based on an integrated biorefinery concept

Dominik Schwarz, Amelie K.J. Schoenenwald, Jörg Dörrstein, Jan Sterba,
David Kahoun, Pavla Fojtíková, Josef Vilímek, Doris Schieder, Cordt Zollfrank,
Volker Sieber

PII: S0960-8524(18)31168-4
DOI: https://doi.org/10.1016/j.biortech.2018.08.064
Reference: BITE 20347

To appear in: Bioresource Technology

Received Date: 28 June 2018
Revised Date: 14 August 2018
Accepted Date: 16 August 2018

Please cite this article as: Schwarz, D., Schoenenwald, A.K.J., Dörrstein, J., Sterba, J., Kahoun, D., Fojtíková, P.,
Vilímek, J., Schieder, D., Zollfrank, C., Sieber, V., Biosynthesis of poly-3-hydroxybutyrate from grass silage by a
two-stage fermentation process based on an integrated biorefinery concept, Bioresource Technology (2018), doi:
https://doi.org/10.1016/j.biortech.2018.08.064

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.biortech.2018.08.064
https://doi.org/10.1016/j.biortech.2018.08.064


  

1

Biosynthesis of poly-3-hydroxybutyrate from grass silage by a two-stage fermentation 

process based on an integrated biorefinery concept

Dominik Schwarz a, Amelie K. J. Schoenenwald a, Jörg Dörrstein b, Jan Sterba c, David 

Kahoun c, Pavla Fojtíková c, Josef Vilímek c, Doris Schieder a,*, Cordt Zollfrank b, 

Volker Sieber a

aTechnical University of Munich, Chair of Chemistry of Biogenic Resources, Schulgasse 16, 94315 

Straubing, Germany 

bTechnical University of Munich, Biogenic Polymers, Schulgasse 16, 94315 Straubing, Germany 

cFaculty of Science, University of South Bohemia, Branišovská 1760, 37005 České Budějovice, Czech 

Republic

*Corresponding author at: TUM Campus Straubing for Biotechnology and 

Sustainability, Chair of Chemistry of Biogenic Resources, Technical University of 

Munich, Schulgasse 16, D-94315 Straubing. Tel.: +49 9421 187303 Fax: +49 9421 

187310

E-mail address: doris.schieder@tum.de (D. Schieder)

Abstract

Grass silage as a renewable feedstock for an integrated biorefinery includes nutrients 

and carbon sources directly available in the press juice (PJ) and lignocellulosic 

saccharides from the plant framework. Here, a novel two-stage fed-batch fermentation 

process for biosynthesis of poly-3-hydroxybutyrate (PHB) by Cupriavidus necator 

DSM 531 is presented. For bacterial growth, nutrient-rich PJ was employed as a 

fermentation medium, without any supplements. Saccharides derived from the 

mechano-enzymatic hydrolysis of the press cake (PC) were subjected to a lactic acid 

fermentation process, before the fermentation products were fed into the polymer 
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