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STATE OF THE AR'T

Agronomic residues, such as corn stover, wheat or rice straw,
barley spent grains, forestry discards, collectively termed
“lignocellulosic biomass”, represent renewable supplies of
fermentable sugars for bioethanol production.

' IB!chmca
stituto roteine




Lignocellulosic biomasses
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<% to maximize the exploitation of all the biomass components;

s> to achieve high yields in each process step.
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2) Saccharification:
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3) Fermentation:

Yeast cells




micro-organisms living in
extreme habitats
degrading enzymes, because they allow to perform
biotransformation reactions at non-conventional conditions.
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THERMOPHILIC ENZYMES FROM
SULFOLOBUS SOLFEATARICUS

thermostable
thermophilic resistant to solvents and detergents

Thermostable cellulolytic and hemicellulolytic activities of potential
interest for lignocellulosic biomass conversion were isolated from the
hyperthermophilic aerobic archaeon
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Solfatara in Pozzuoli, Naples, Italy. Micrographs of S. solfataricus, strain Oa.

Enzymes from , previously isolated for its ability
to grow on xylan as unique carbon source, were used to degrade at high
temperature the polysaccharidic fractions contained in brewer’s spent
grains (BSG), the main by-product deriving from breweries after the

extraction of wort.
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The enzyme cocktail contains the main glycolytic activities
(namely cellulase, B-D-glucosidase, xylanase and B-D-xylosidase)
required to hydrolyze cellulose and hemicellulose into
fermentable sugars.

Table 1. Glycosyl-hydrolases from 5. solfataricus strain Oa
contained in the enzyme cocktail used for BSG saccharification.

Enzyme Activity Optimal temperatuare Optimal pH
({ mU/ml enzyme cocktail) (°C)

Cellulase 29 95 3.5

Xylanase 63 90 40

p-Glucosidase 158 >80 6.5

p-Xylosidase 609 85 6.0
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PRETREATMENT OF BREWER’S SPENT
GRAINS

heated at 60°C for 3 h;

biomass (1 or 5% w/v) was suspended in 0.45% sulphuric acid
at 121°C.
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ENZYMATIC SACCHARIFICATION OF BREWER’S
SPENT GRAINS AT HIGH TEMPERATURE

separated .
ml/min, and identified by the respective standards (glucose and
xylose).

(=




mg sugar/ml mix
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untreated H,O+microwave  H,SO4+60C

The highest amount of sugar release was obtained at pH 5.0 from BSG pretreated
with H,SO, at 60°C. However, glucose and xylose amounts were very far from the
theoretical full release (Theoretical content: glucose 39.8% and xylose 27.5 % of

the dry material, respectively).
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[ before enzyme hydolysis Sugars release from BSG
W after enzyme hycralysis at different concentrations

mg sugar/ml mix

The BSG concentration was increased with the aim of obtaining an hydrolysate with high
content of fermentable sugars. Glucose and xylose yields from 1 and 5% BSG were 3.4 and
18-folds higher than the previous trials. Moreover we have confirmed the importance of the

high temperature in destroying the compactness of the lignocellulosic biomass for an easier
action of the enzymes.
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To avoid any doubt regarding a possible thermal hydrolysis of the polysaccharides, a control
was incubated with the enzyme sample. After 24h, glucose in the enzyme sample was
almost doubled in comparison to the control at the same time. Smaller increase was
observed for xylose, but both sugars quantities represented 64% of their theoretical full
release.
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CONCLUSIONS
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