
Bioethanol Research at the 
Eastern Regional Research Center, Wyndmoor, Pennsylvania

Food AND Fuels from Corn
Winter Barley – A Non-Food Crop for  

Ethanol Production that can Help Save the Bay!

NEW PROCESSES

COPRODUCTS

Using Enzymes to Optimize Ethanol Production and Maximize 
Coproduct Value

Why Winter Barley for Fuel Ethanol?

l	 Can grow in non-corn growing areas offering additional farm income 
where it is needed most to preserve farms and farmers.

l	 Provides feedstock for ethanol plants outside the Corn Belt
l	 Farmers on the East Coast and other areas with mild winters can grow 

barley as a winter crop, allowing double cropping with soy!  This  
provides 3 crops (corn, winter barley and soy) in 2 years

l	 Winter barley acts as a cover crop, preventing soil and nutrient losses 
to the environment- this is critical for sustainability of soil and water.  
Especially important for the Delaware and Chesapeake Bays.

l	 Winter barley is grown on “fallow” land and does not compete with food 
crops.

l	 Barley DDGS have high protein and digestible amino acids
l	 Bottom Line:  ~1-2 billion gallons of additional fuel ethanol could be  

produced from barley in the US while improving farm income and the 
environment.

ERRC/ARS Created Partnerships to Help 
Launch a Barley Ethanol Industry

l	 ERRC is working with breeders at Virginia Tech to develop better hull-
less and hulled barley with high starch content for fuel ethanol produc-
tion

l	 ERRC is developing dry fractionation and other processes to separate 
barley grain into fermentable and non-fermentable fractions and co-
products

l	 ERRC is working with Genencor, A Danisco Division to use new en-
zymes to reduce viscosity, increase ethanol yield, and develop energy 
saving fuel ethanol processes 

l	 ERRC is working with Osage Bioenergy who has plans to build 4 barley 
ethanol plants on the East Coast using the ERRC EDGE Process tech-
nology.

Barley Contact:
Kevin Hicks, Research Leader
Crop Conversion Science and
   Engineering Research Unit
Eastern Regional Research Center
600 East Mermaid Lane
Wyndmoor, Pennsylvania 19038
Phone:  215-233-6579
e-mail:  kevin.hicks@ars.usda.gov

Corn Oil Contact:
Robert Moreau, Research Chemist
Crop Conversion Science and
   Engineering Research Unit
Eastern Regional Research Center
600 East Mermaid Lane
Wyndmoor, Pennsylvania 19038
Phone:  215-233-6428
e-mail:  robert.moreau@ars.usda.gov

Corn Fiber Gum Contact:
Madhav Yadav, Research Chemist
Crop Conversion Science and
   Engineering Research Unit
Eastern Regional Research Center
600 East Mermaid Lane
Wyndmoor, Pennsylvania 19038
Phone:  215-836-3783
e-mail:  madhav.yadav@ars.usda.gov

Ethanol Contact:
David Johnston, Research Food Tech.
Crop Conversion Science and
   Engineering Research Unit
Eastern Regional Research Center
600 East Mermaid Lane
Wyndmoor, Pennsylvania 19038
Phone:  215-836-3756
e-mail:  david.johnston@ars.usda.gov

Preprocessing Milling/Fermentation

Johnston, et al., U.S. Pat. 6,899,910, May 31 2005

Germ/Fiber

Using Enzymes to Produce Corn Oil, 
via a New Environmentally-Friendly 

“Green” Process

It’s Made
From Corn!

“Amaizing Oil” - A Healthy Edible Oil “Corn Fiber Gum” - A Potential Substitute
for Imported Gum Arabic


