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Introduction. Due to environmental considerations 
concerning sustainable development, the production of 
renewable energy as bioethanol and high added-value 
chemicals from lignocellulosic materials require 
efficient technologies and processes. In the recent 
years, the concept or philosophy called biorefinery has 
drawn much attention. The term “biorefinery” of 
lignocellulosic materials from agricultural residues and 
industry is analogous to the classical petroleum refinery 
concept and refers to biomass conversion into biofuels 
and chemicals with high added value through the 
integration of clean processes and the biorefinery 
philosophy demands efficient utilization of the main 
components (cellulose, hemicellulose and lignin) of 
these raw materials. Hydrothermal processing is a 
potential clean technology to convert raw materials 
such as lignocellulosic materials into bioenergy and 
high added-value chemicals, which can also be applied 
to residues of Agave. In this technology, water at high 
temperatures and pressures is applied for hydrolysis, 
extraction and structural modification of materials. 
 
Methods. The methodologies are based on a series of 
studies performed on our authorship (1,3,4).  
The extraction and application of hemicellulose from 
agricultural residues indicate that it is a promising 
material for making new renewable polymer blend films. 
Moreover, the bioactive compounds production, as the 
xylooligosaccharides are applied as prebiotics in food 
industry, also the lignin extraction using a sequential 
hydrothermal process prove a material highly pure. 
Additionally, hydrothermal processing is an effective 
pretreatment that increased the cellulose content in this 
type of material, making it a good substrate for the 
bioethanol production of second generation 
 
Results and discussion. This work is focused on 
providing an updated overview on the application of 
biorefinery concept on the main components of 
agricultural residues into value-added products as 
polymeric blend films and xylooligosaccharides 
(prebiotics) from hemicellulose, lignin production with  
 
high purity and bioenergy as bioethanol from cellulose 
fraction using hydrothermal processing. The 

fundamentals, modeling and separation of 
hydrothermal are also studied. 
 
 
Conclusions. The hydrothermal processing can cause 
several effects including hemicellulose 
depolymerization (oligomers, monomers), 
alteration/degradation of lignin (phenolic compounds) 
and increased availability of cellulose. Due to these 
effects, the products obtained area valuable source of 
materials for the chemical, pharmaceutical, food and 
energy industries according to integrated biorefinery 
concept and therefore could be an alternative for 
processing residues of Agave.  
 
References.  
1. Ruiz, HA., Silva DP, Ruzene DS, Lima LF, Vicente AA, 
Teixeira JA. 2012. Bioethanol production from hydrothermal 
pretreated wheat straw by a flocculating Saccharomyces 
cerevisiae strain – Effect of process conditions. Fuel. 95:528-
536. 

 
2. Ruiz, HA., Cerqueira MA., Silva, HD., Rodríguez-Jasso, 
RM., Vicente AA, Teixeira JA. (2013). Biorefinery valorization 
of autohydrolysis wheat straw hemicellulose to be applied in 
a polymer-blend film. Carbohydr. Polym. 92:2154-2162.  
 

3.Romaní A, Ruiz, HA, Pereira FB, Domingues L, Teixeira JA. 
2014a. Effect of hemicellulose liquid phase on the enzymatic 
hydrolysis of autohydrolyzed Eucalyptus globulus wood. 
Biomass Conv. Bioref. 4:77-86. 

 
4. Romaní A, Ruiz, HA, Pereira FB, Teixeira JA, Domingues 
L. 2014b. Integrated approach for effective bioethanol 
production using whole slurry from autohydrolyzed 
Eucalyptus globulus wood at high-solid loadings. Fuel. 4:77-

86. 
 
 

 
 


