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Figure 1. FTIR-ATR spectra of bagasse under ozone, microwave and 
ultrasound treatments and their respective reducing sugars released. 
(Perrone, 2015)

This project focuses on the bioenergy production 

from renewable raw materials. In Brazil, the hydrolysis 

of bagasse and straw from sugarcane, has been 

widely investigated by biochemical pathway toward 

bioethanol production. The goal of the research 

project is fully evaluate a second-generation ethanol 

production process, since the sugarcane bagasse until 

the ethanol obtained. To accomplish this the following 

steps are been taken: (1) pretreatment of bagasse using 

ozone for the delignification and increased permeability 

in the cellulose fiber; (2) enzymatic saccharification of 

biomass using commercial (or house made) enzymatic 

formulations; (3) fermentation using different industrial 

strains of the Saccharomyces cerevisiae (Cat1, Pedra2, 

JP1). After the execution of the fermentation step, it will 

be possible to close the whole process circle to the final 

product and, thus, information in integrated way of the 

three major steps required for the production of second 

generation ethanol.
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This project is a continuation of pretreatment and 
enzymatic hydrolysis studies that have been developed 
by our group. In previous work, it was developed a 
reactor for pretreatment with ozone (Travaini et al. 2013) 
it was found that this pretreatment generates minimal 
amounts of inhibitors that do not significantly interfere 
with the enzymatic saccharification. In this project, other 
pre-treatments such as acid, alkali, glycerol, microwave, 
ultrasound, associated or not with ozone, will also be 
evaluated (Perrone, 2015). Until now it was possible to 
isolate microorganisms producing cellulases with adequate 
characteristics for saccharification of biomass (De Cassia 
Pereira et al, 2014, 2015; Egea et al 2014; Moretti et al 2014). 
Also, we found that pretreatment using microwave shown 
significant effects for delignification of biomass (Moretti et 
al 2014; Diaz, et al 2015). In addition, further analysis will be 
made of the amount and types of inhibitors present after 
pretreatment. Also we will perform fermentation studies in 
the pretreated and saccharified material using commercial 
yeast strains used in ethanol plants, seeking to evaluate the 
whole process in an overview.
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