
Production of Ethanol Using Parallel 
and Serial Methods of Hydrolysis and 
Fermentation of Sugar Beet Pulp
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Preliminary Fermentation Results

Project Objectives:

1. Determine if the use of two 
  microorganisms improves ethanol 
  titers and yields

2. Determine which method 
  (parallel or serial) produces 
  highest ethanol yield 
    (g ethanol/g SBP)

3. Increase solids loading rates for 
  fermentation to increase resulting 
  batch ethanol concentration
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Parallel Method Serial Method

Project Description:

The goal of this project is to use the strengths of two enzyme/microorganism 
pairs to maximize ethanol yields and titers by sequentially hydrolyzing and       
fermenting different components of structurally unique sugar beet pulp.  

Hydrolysis and fermentation of the pectin and hemicellulose fractions of beet  
pulp are carried out separately from cellulose hydrolysis and fermentation for  
both parallel and serial methods.  Pectinex fi rst is applied to yield galacturonic 
acid, arabinose and other hemicellulose sugars; this fraction subsequently is
fermented with E. coli KO11.  The remaining cellulose fraction either is:          
1) separated following initial hydrolysis and treated as a separate stream   
(parallel fermentation) or 2) hydrolyzed and fermented with S. cerevisiae in the 
same fl ask following the initial E. coli fermentation (serial fermentation).  

Fermentation of sugarbeet pulp for ethanol would diversify product options for 
sugar    processors and may be more economical than drying and pelleting for 
animal feed.
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