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Project aim
The general aim of the project is the development of a process 
for the material utilization of both the carbohydrate and the 
lignin content from lignocellulosic materials of annual plants, 
particularly wheat or maize straw. 

General project approach
The investigations basically concern 
(i) the development of a pre-treatment process, which allows the 

separation of both the lignin and the carbohydrate content of 
lignocellulosic raw materials, 

(ii) the development of a Penicillium verruculosum enzyme complex 
optimized for the saccharification of the carbohydrate content of 
lignocellulose in a simultaneous saccharification and fermentation 
(SSF) process, 

(iii)investigations on the SSF-process, using model microorganism-
strains for the production of platform chemicals, like fermentation 
alcohols, and 

(iv)the modification of the separated lignin for the production of 
fibre-reinforced biopolymers as well as for the production
of fine chemicals.



Partner 1, coordinator

Prof. Dr. Christian Wilhelm / Dr. Gerhard Kerns
Saxon Institute for Applied Biotechnology 
(SIAB) 
Leipzig, Germany 
E-mail: cwilhelm@rz.uni-leipzig.de 

Activity in the project

• Optimization of the fermentation process for the production 
of the P. verruculosum cellulase complex related to its 
application in the SSF-process up to pilot scale

• Production of lignin-modifying enzymes for the modification 
of straw-lignin

• Investigations on straw pre-treatment according the Natural 
Pulping-process to supply pulp and lignin 



Partner 2 a

Dr. Martina Bremer 
Dresden University of Technology,
Institute of Plant and Wood Chemistry 
Tharandt, Germany
E-mail: martina.bremer@forst.tu-dresden.de 

Activity in the project

Chemical and structural characterization of the wheat straw lignin 
in comparison between modified and unmodified lignin (functional
groups, spectroscopic methods)

Determination of VOCs of the starting and modified lignin as well 
as the processed materials

Investigations on formation of basic chemicals 
from lignin



Partner 2 b

Dr. Martina Bremer / Dipl.-Ing. Holger Unbehaun  
Dresden University of Technology,
Institute of Wood and Paper Technology 
Dresden, Germany
E-mail: holger.unbehaun@tu-dresden.de 

Activity in the project

Modification of wheat straw lignin and NP-cellulose as well as 
other reference fibers for the production and characterization 
of composites 

Production of polymer test samples for injection moulding 
and quality tests (in cooperation with TUC as subcontractor) 



Partner 3

Prof. M. Bertau / Dr. M. Katzberg
Technische Universität Bergakademie Freiberg
Institute of Technical Chemistry
Freiberg, Germany
E-mail: martin.bertau@chemie.tu-freiberg.de

michael.katzberg@chemie.tu-freiberg.de

Activity in the project

Investigation and optimisation of the SSF process employing the 
SIAB enzyme complex and development of a process converting 
the primary product ethanol further.



Partner 4

Dr. Tarja Tamminen  
VTT, Technical Research Centre of Finland
02044 VTT Espoo, Finland
E-mail: tarja.tamminen@vtt.fi 

Activity in the project

Develop optimized enzyme mixtures for the pretreated
biomasses via comparison of Penicillium verruculosum and 
Trichoderma reesei (hemi)cellulases

Develop chemo-enzymatic treatments of lignin, aiming at 
laccase-induced activation followed by functionalization to 
improve lignin’s material properties for composite 
applications.



Partner 5

Dr. Carmen Boeriu 
WUR-Food and Biobased Research
6708WG Wageningen, Netherlands
E-mail: carmen.boeriu@wur.nl 

Activity in the project

• Exploring the enzymatic modification of lignin in non-
conventional media,

• Enzymatic coupling of lignin to hydrophilic oligomers
like functionalized carbohydrates and peptides for 
application in bio-plastics



Partner 6

Prof. Dr. Mircea Popescu
Applied Biochemistry and 
Biotechnology Center- BIOTEHNOL
Bucharest, Romania 
E-mail: mircea.ioanpopescu@gmail.com  

Activity in the project

• Pre-treatment of lignocellulose: Separation of lignin in 
annual plants using supercritical conditions with a capacity 
from 100 ml up to 5 l for supercritical fluids.

• Economical evaluation for the utilization of straw for 
valuable products in Romania

http://www.google.nl/imgres?imgurl=http://unimaps.com/flags-europe/romania-flag.gif&imgrefurl=http://unimaps.com/flags-europe/romania-print2.html&usg=__va7GSj_b_B34CPPnkeJXVIWngfM=&h=600&w=900&sz=19&hl=nl&start=1&zoom=1&um=1&itbs=1&tbnid=oWtIQ-rB1VDXuM:&tbnh=97&tbnw=146&prev=/images%3Fq%3Dflags%2Bromania%26um%3D1%26hl%3Dnl%26tbs%3Disch:1&ei=r-1LTdKmK4KSOoXW3eEP


Partner 7 

Dr. Florbela Carvalheiro 
LNEG - Laboratório Nacional de Energia e Geologia
Lisbon, Portugal 
E-mail: florbela.carvalheiro@LNEG.pt 

Activity in the project

Delignification pre-treatments using e.g. formic acid (and 
hydrogen peroxide) and acetosolv processes in combination with 
hydrothermal processes (autohydrolysis) for the hydrolysis of 
hemicelluloses and xylo-oligosaccharides (XOS) production.

Delivery of XOS-rich liquors as well as the expected delignified
solids for investigation on induction of enzymes





Bioreactor with 400-Liter 
working volume for 
enzyme production and 
SSF-process in pilot scale

Bioreactor with 25-Liter
working volume, 
sampling



Miniplant
(system for lignocellulosic
pre-treatment)

Separated pulp after 
pre-treatment

Lignin after extraction
from wheat straw



Haake Minijet
(injection moulding machine)

Tensile test bars 
containing 35% lignin; 
produced by injection 
moulding.

Fibre-reinforced biopolymers  


