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Lignin: 15-25%

e Complex network of
aromatic compounds
e High energy content

e Treasure trove of novel
chemistry

Hemicellulose: 23-32%

e A collection of 5- and 6-carbon
sugars linked together in long,
substituted chains- branched

e Xylose, arabinose, glucose,
mannose and galactose

Cellulose: 38-50%

e Long chains of beta-linked glucose
e Semicrystalline structure
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NCMicCa
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4.6
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composition of biomass
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Sources: DOE Biomass Database & Dien
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72% Starch

10% Cellulose/Hemicellulose

9% Protein
4% Oil
4% Other

Corn stover

Bk 20T 38% Cellulose

_.'32% Hemicellulose
" 17% Lignin
13% Other

Yield = 114 gallons ethanol/dry ton
= 18 Ibs. corn grain/gallon
Enzyme usage ~ 1 g protein/gallon

C5 sugars
Yield = 72 gallons ethanol/dry ton
= 30 lbs. corn stover/gallon

Enzyme usage ~100 g protein/gallon
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Company (and partners) Amount of grant Project
Genencor $17 million Biomass conversion to
ethanol
Novozymes $14.8 million High-efficiency enzyme
systems

Genencor& Novozyme Price goal: 10-15¢/gal
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g Bacillus subtilis
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EOw BHERR Bacillus spp. Keay {1971)
Si}e_pmcraecus Spp. Aunstrup (1974)
Streptomyces spp.
Aspergillfus spp,
M ucor spp,
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