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The project aims at the fractioning of sugarcane
bagasse in its main components (cellulose, hemicellulose
and lignin) for their use in the production of ethanol.
The acid hydrolysis will be used to remove the
hemicellulosic fraction followed by alkaline hydrolysis.
The enzymatic hydrolysis of the cellulose fraction will
be performed.The hydrolysates will be characterized by
advanced spectroscopic techniques as Raman scattering,
infrared absorption with Fourier transformation (FTIR),
absorption in the near infra-red ray (NIR), thermal lens
and photo-acoustic.The use of these techniques is
interesting due to their nondestructive character,
possibility of in situ measurements and further
development of compact prototypes. In the further
stage, the xylose and glucose rich hydrolysates will be
properly treated by detoxification methods and used
as fermentation media for the production of ethanol by
xylose-fermenting yeasts and S. cerevisiae, respectively.
Xylose-arabinose fermenting species isolated from
the Atlantic Rain Forest, Amazon Forest and Brazilian
Cerrado ecosystems will be tested. Yeasts inhabiting
rotting-wood substrates will be collected and tested
for xylose-arabinose fermentation. This project aims at

finding new species from these Brazilian ecosystems
Figure 1. Growth of xylose-fermenting yeasts in bagasse fiber

and fermentation of sugarcane bagasse hydrolysate in a batch capable to be used in industrial processes.
bioreactor aiming bioethanol production In all the involved unitary operations in this study,

conditions will be optimized by experimental design
and data analysis by means of appropriate statistical
methodologies. Obtained results will allow establishing
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SUMMARY OF RESULTS
TO DATE AND PERSPECTIVES

« Generate scientific knowledge with approaches related
to the integrated use of sugarcane bagasse for
bioethanol obtainment;

« Fractionation of sugarcane bagasse in a lab scale
reactor under controlled acid hydrolysis;

* Screening of new microorganisms able for utilization
of xylose-arabinose as carbon sources in bioprocesses
aiming ethanol production and identification of new
selected yeasts by physiological and molecular methods
(PCR);

« Isolation of yeasts with cellulolitic activity and
preservation;

+ Comparison of different strategies for sugarcane
bagasse hydrolysate detoxification;

« Fermentation of sugarcane bagasse hemicellulosic
hydrolysate by the new xylose-fermenting selected
strains.

+ Development of new analytical methods based on
spectroscopic principles for characterization of
sugarcane bagasse, hydrolysates and ethanol produced
by fermentation process.|t is expected the
characterization measurements of these materials
by Fourier Transform Infrared Spectrometry (FTIR),
Near infrared spectroscopy (NIR), Raman spectroscopy,
thermal lens and photo-acoustic.

+ Development of a spectroscopic data processing
software using the Principal Component Regression
(PCR) and Partial Least Square (PLS) methods to be
inserted in programmable microcontrollers
(PIC-Programmable).

Figure 2. Screening of new xylose-arabinose fermenting yeasts
from Amazon, Atlantic Rain Forest and Brazilian Cerrado
ecosystems and cellulolytic activity of selected isolated strains

BI'E}

MAIN PUBLICATIONS

Hou-Rui Z, Xiang-Xiang Q, Silva SS, Sarrouh BF,
Ai-Hua, Cai, Yu-Heng, Z, Ke J, Qiu X.2009. Novel
isolates for biological detoxification of lignocellulosic
hydrolysate. App. Biochem. Biotechnol.152:199-212.

Cadete RM, Santos RO, Melo MA, Mouro A, Gongalves
DL, Stambuk BU, Gomes FCO, Lachance MA, Rosa CA.
2009. Spathaspora arborariae sp. nov.a D-xylose-
fermenting yeast species isolated from rotting wood
in Brazil. FEMS Yeast Research.9:1338-1342.

Branco RF, Santos JC, Sarrouh BF, Rivaldi JD, Pessoa Jr.
A, Silva SS.2009. Profiles of xylose reductase, xylitol
dehydrogenase and xylitol production under
different oxygen transfer volumetric coefficient values.
J.Chem. Technol. Biotechnol. 84:326-330.

Santos DT, Sarrouh BF, Chavez JD R, Converti A, Silva
SS.2008. Use of sugarcane bagasse as biomaterial
for cells immobilization for xylitol production. J. Food
Eng.86:542-548.

Rivaldi JD, Sarrouh BF, Silva SS.2008. An evaluation
of different bioreactor configurations with
immobilized yeast for bioethanol production. Inter.
J.Chem. Reactor Eng.6:1-10.

Sarrouh BF, Silva SS, Santos DT, Converti A.2007.
Technical-economical evaluation of sugarcane
bagasse hydrolysis for bioethanol production. Chem.
Eng.Technol.30:270-275.

Han B, Carvalho W, Canilha L, Silva SS, Silva JBA, MC
Millan JD, Wickramasinghe SR.2006. Adsorptive
membranes vs. resins for acetic acid removal from
biomass hydrolysates. Desalination. 193:361-366.

Silva SS, Matos ZR, Carvalho W.2005. Effects of
sulfuric acid loading and residence time on the
composition of sugarcane bagasse hydrolysate and
its use as a source of xylose for xylitol bioproduction.
Biotechnol. Progress. 21:1449-1452.

Carvalho W, Silva SS, Converti A, Vitolo M. 2002.
Metabolic behavior of immobilized Candida
guilliermondii cells during batch xylitol production
from sugarcane bagasse acid hydrolyzate. Biotechnol.
Bioeng.79:165-169.

Silvio Silvério da SILVA

Escola de Engenharia de Lorena (EEL)
Universidade de Sao Paulo (USP)

Departamento de Biotecnologia

Estrada Municipal do Campinho - Caixa Postal 116
CEP 12602-810 - Lorena, SP — Brasil

+55-12-3159-5146
silvio@debiqg.eel.usp.br / silviosilverio@usp.br



