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Starch is hydrolysed 
into glucose using 

amylases.

Glucose is fermented 
into ethanol typically 

using strains of 
S.cerevisiae or E.coli. 

The biomass is 
removed from the 

media and the 
ethanol is purified by 

destillation.

Main challenges of 
cellulosic ethanol

A pretreatment is 
used to expose the 
cellulosic fibers to 

increase the rate of 
hydrolysis.

Cellulosic fibers are 
difficult to hydrolyse 

and have lignin 
interlinked.

C5 carbohydrates 
cannot be consumed 

by regular yeast 
strains.

Use starch as  carbon 
source.

The pretreatment 
promotes the partial 
degradation of lignin 
creating a comlplex 
fermentation matrix 
with many chemical 

compounds and 
suspended solid 

particles.

Pretreated straw is 
hydrolysed using 

different cellulases 
into  glucose, xylose 

and arabinose.

The released sugars 
are fermented usually 

by GMO strains of 
S.cerevisiae or E.coli.  Use cellulosic material 

as carbon source.

GMO strains are 
needed to ferment the 

C5 fraction of the 
released sugars.

Several compounds 
generated during the 
pretreatment inhibit 
the fermentation.

Starch is a polymer of 
glucose found in 

abundance in grains.

Complex substrate 
containing cellulosic 

fibers and lignin. 

The biomass is 
removed from the 

media and the 
ethanol is purified by 

destillation.

The complex matrix 
resulting from the 
pretreatment step 

aggravates the 
downstream 
processing.

Some compounds 
generated during the 
pretreatment inhibit 

the enzymes used in 
the hydrolysis. 
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