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Drink the best and drive the rest =

Brazil's sugar-cane ethanol industry is the world's best and able to get better, says Emma Marris.




e animg ugs BragiTsase ol sugarcane, herebeing washed for refining, significantly reduces OOy emissians.

BRAZIL

~24 billion L fuel ethanol
~1(?) billion L of Cachaca
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Main parameters:

[sugar]:

Final ethanol content:
Final yeast concentration:
Fermentation time:

180-200 g/L

9°GI (%vol)

13% (~10° cells/ml)
6-11 h

Fed-batch or continuous multistage with cell recycle

Total fermenter capacity:
Yield (stoichiometric):
Temperature:

(~March.......

3000 m3
91%
34-36°C

~QOctober)



Baker’'s Yeast

Molasses ‘ 1 - Cane juice
Lactobacillus

Acetobacter
Saccharomyces
Dekkera/Brettanomyces
Candida
Schizosaccharomyces
Pichia

Kloeckera
Kluyveromyces
Torulopsis

@@

Selected Yeasts

(Saccharomyces cerevisiae)
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Fermentec:
CAT-1; PE-2; VR-1
Copersucar: >10 billion L ethanol / year
) BG; SA
S288c Industrial Yeasts

UFPE-135; UFPE-379

UFMG (cachacga):
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SNZ1 ~80% SNZ2 | SNZ3

SNO1 ~72% SNO2 / SNO3

diauxic shift logarithmic (fermentative) phase
stationary phase repressed by thiamin !
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Specifc growth rate (h™)
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Direct competition
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Specifc growth rate (h™)
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Industrial fuel ethanol yeasts contain adaptive copy humber
changes in genes involved in vitamin B1 and B6 biosynthesis

Boris U. Stambuk, Barbara Dunn, Sergio L. Alves, Jr, et al.

Genome Res. 2009 19: 2271-2278 originally published online November 6, 2009
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Sugar cane:
Thiamin ?

Pyridoxine ?
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Summary and future developments.................

a-CGH genomic differences Fuel yeasts

selection and/or evolution ?

Pyridoxine / Thiamin yeast performance [sugar] 4
vitamin supplementation ?

improve YEAST and/or sugar-cane B1/ B6
production ?

Other industrial yeasts ?
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