
20

25

30

E
th

a
n
o
l c

o
n
c
e
n
tr

a
ti
o
n
 (

g
/L

)
A. Batch

B. Fed-batch with all enzymes in the batch

C. Fed-batch with enzymes divided over the batch and substrate feed, enzymes mixed with the substrate

D. Fed-batch with enzymes divided over the batch and substrate feed, enzymes added separately from 
substrate
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