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 Abstract 
Research groups from Portugal and Hungary have undertaken a collaborative R&D effort  

with the long term aim of developing a sustainable technology for the production of 

second generation bioethanol using non-food native reeds as feedstock. These biomass 

substrates are particularly amenable to  growth in the respective countries. 

The work carried out in Portugal has dealt with the giant reed Arundo donax, which is  well 

adapted to growing in Mediterranean countries whereas work carried out in  Hungary was 

done on the reed Phragmites australis, available in large quantities in Central Europe. 

In both cases chemical and enzymatic preparation of the reed was optimised in order to 

use the reed as substrate in either separate or simultaneous saccharification and 

fermentation (SSF) processes for ethanol production.  

 

 

Strategy context 
The cost of bioethanol production is essentially dictated by the feedstock used. Whereas 

sugar cane and corn are the well established substrates of choice in Brazil and USA, 

respectively, the choice for Europe is still an open question. 
The overall objective of the work carried out within the scope of an Intergovernmental 

Cooperative project between Portugal and Hungary  is to contribute to the EU Strategy for 
Biofuels which builds on the Biomass Action Plan. It aims to prepare Europe for large-



scale use of biofuels by increasing research into “second generation” fuels. The 

knowledge base for the production of bioethanol and value-added co-products from novel 

non-food feedstocks will be enhanced by pooling resources from the two countries. To this 

end, information will be collected about present and future biofuel production strategies in 

each of the participating countries with a view to harmonize the outlook within the context 

of the EU mandates.   

 

Technical description 
The experimental is designed to develop a strategy for the development of a sustainable 

biotechnology for the production of biofuels and co-products derived from lignocellulosic 

feedstocks of non-food origin.  

Biomass Feedstock: Arundo donax will be will be obtained from Portugal whereas  

Phragmites australis will be from Hungary.  

Biocatalysts: Biocatalysts with novel properties are exchanged between the partners. 

Enzymes are either purchased (eg. celluclast and Novozyme 188) or produced using 

appropriate fermentation protocols. The extent to which the enzymes will be purified will 

clearly depend on the target application. Should homogeneous enzyme preparations be 

required, these will be purified using established chromatographic methods and the 

homogeneity validated using gel electrophoresis. 

Product Analysis: All of the analytical equipment is available to carry out the analysis of the 

transformed substrates during the appropriate reaction. Relevant bioethanol properties   

are determined using European standards. 

 

Ethanol fermentation experiments were carried out in laboratory scale using online 

fermentation monitoring system, recently developed by Budapest University of Technology 

and Economics, Department of Applied Biotechnology and Food Science (Nonfood Group) 

and by Stereo Vision Ltd. This instrument makes it possible to monitor eight fermentation 

channels online at the same time.  

 

Innovation relevance &  Current results 
The collaborative project within the framework of Intergovernmental S& T programme 

sought to optimise the use of little studied native lignocellulosic reeds from Portugal and 

Hungary for bioethanol production.  Synchronization of research efforts will contribute to 

the development of a sustainable and competitive process that uses not just the 



carbohydrates but  all of the different components of the native reeds. The pooling of 

know-how and resources has proved to be important  for technology development and its 

eventual transfer into the industrial realm. 

 

Future perspectives 
In terms of biofuel production process per se, the main challenge for commercialization is 

to reduce the major operating costs, primarily pretreatment and enzymes. Also, a broader 

perspective in which hemicelluloses as well as lignin are converted into value-added 

intermediates, within the context of the biorefinery concept, would increase the 

competitiveness of the process. 

 

Conclusions 
The very high biomass yield of the reeds makes them candidates for potentially replacing 

currently used cash crops for commercial bioethanol and other value-added co-product 

production. Our current results suggest that the conversion process to bioethanol per se 

does not present any major obstacles. However, in order for the European reeds to 

become an economically viable option, all of the stakeholders including rural developers, 

ecologists, the farming community and relevant associations must necessarily be involved 

so as to provide much needed information on crop cultivation, harvesting and other 

logistical aspects.   
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