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Conventional bi hnical conversion of

ignocellulose biomass to fe
sugars is usually based on mesophitic enzyr at about 45°C in sepa
sis and 35°C in simulitaneous s fermentation. in order to
the technological minimum of nol concentration in the broth re-
Guired for an economically feasible distillation increased initial biomass content
is needed. In conventional pr »s this could,
conversion due to e.g. usion limitat|
lem is to liquefy the feedstock first -
viscosities a erently lower - to
ate and thus guarantee improve

about 4¢

ve better flowability
mass transfer conditions for the
ic hydrolysis. After a high-temperature liquefaction using therme
the hydrolysis can be continued at conventional temperatures using rmesop
enzymes. This two-step process ¢ ncept has been in t

facus of the pr

using novel thermostable enzymes in the pre-f 1ysis (55°C) and a commercial
ulase mixture in secondary hydrolysis (35°C, 45°C) othermally pre-

srmostable enz

ed wheat st mixture, tailored to efficiently reduce
the viscosity of the high-solids substrate, was used for the liquefaction. Various
pre-hydrolysis times, temperature profi es, and enzyme |

oadings in the two-step
: sions were evaluated in
comparison with commercial preparations. The use of therm enzymes for
liquefaction combined with traditional saccharification or § ers several ad-
vantages and allows more flexible process de
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The cost of cellulase enzymes is one of the major bort
ics of cellulosic pthanol, Enzyme i
{SmF) or solid-state fermentati
and disadvantages. In this studly,
bined fermentation process, which aggregates the adv,
in one equipment, a pneumatic biore tor. Due to the difficulties in measuring
cellular biomass in the p s, we developed a methodology for in-
direct quantification of this biomass. The cuitivation of Aspergilius niger was ini-
tiated as SSF using sugar cane bagasse as solid sub e and a liquid medium
_sontaining giucose was added after 24h of growth. Samples were collected during
72h and the glucose consumed was quantified. Experiments in liquid medium in
the absence of bagasse were conducted in parallel for the determination of the
growth kinetic parameters by measuring both variations on glucose and biomass
during the cultivation, The software Anabio 1.2 was used to simulate a simple un-
structured model. The simulations showed that the growth followed the Contois
model, with umax of 0,034h ', ¥i/s of 0,297g/g and death constant of 0,005k . The
model parameters were used to simulate the profile of glucose consumption and
generate the simulated profile of cellular growth in the medium containing solids.
The developed methodology for indirect quantification of biomass showed to be
reliable, since the proposed model firted very well to experimental data and only
one parameter needed 1o be adjusted.
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Using Amazon forest fungi and agricultural residues as a strategy to
improve cellulase production efficiency
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rccessful strategy to reduce cellulase enzymes costs includes both micro-
tism selection and improved fermentation process conditions. The Amazon
biome is the world's largest reserve of biological diversity, presenting special soil

imate characteristics ideal for microorganism growth, Enzymes produc-
using low cost and easily available agricultural residues as substrates can
bute to cost reduction. This work addresses both cellulase cost reduction
approaches {microorganism selection and improvement of fermentation process)
by describing the isolation, screening and selection of biomass-degrading fungi
species from the Amazon forest and analyzing the enzymatic complex produced
y a selected strain of Aspergillus fumigatus cultivated u ng different agro-indus-
2sidues (wheat bran, sugar cane bagasse, soybean bran, and crange peel) as
trate in solid state fermentation (SSF). The highest levels of endoglucanase
1 and it was obtained using soybean bran as
35°C. This enzymatic extract was used
to run a zy| Is of endoglucanase activity, The
M ctivity was higher at 65°C and pH 3-3.5, indicating that this microorgan-
ism produces a the| lucanase. The fungal isolates from the
Amazon forest were highly efficient producers of cellulases and xylanases as well.
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Effect of cellulolytic fignins on enzyme adsorption and hydrolysis in
filter paper test systems
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In an environmentally be

g1 process biomass can be used as source of fuel etha-
nol This is produced by enzymatic hydrolysis of the cellulose and hemicelluloses
o monomeric sugars, which are then fermented to et 1anol. The biomass is usually
ted under high temperature and pressure in aqueous solution to improve
yme accessibility and enhance the hydrolysis. The residual hydrolysis resis-
i ieved to be driven by the adsorption of enzymes to lignin and/or the
formation of a physicat barrier by lignin in respect to ac ssibility to cellulose.
in the present work the influence of the adsorption of enzymes to lignin is
examined in model systems containing filter paper. Lignin from pretreated materi-
als was isolated by extensive enzymatic hydrolysis, which removes practically alt
bohydrates producing a celolytic lignin (CL). Four €L samples were produced
wheat straw and corn stover, where two different pretreatment processes
pptied. CL samples do adsorb enzymes but the impact of this on initial hy-
: systems is small, Presently little attention is aiven
d chemical composition of CL which is discussed in relation to en-
zyme adsorption and overall hydrolysis vield.




