
Both utilize fermentation to change plant energy into fuel – milk for the body or ethanol 
for vehicles. Both are limited by how well the system breaks down plant cell walls.

3 421
Feed
l	Forage 
l	Corn
l	Soy meal, etc.

Starch Based 
Feedstocks:
l	Corn grain
l	Other grain

Cellulose Based 
Feedstocks:
l	Perennial crops
l	Wood products
l	Corn stover, etc.

Pretreatment Fermentation Energy Out 
of the System

l	Chewing
l	Cud chewing 
l	Rumination

Anaerobic  
bacteria 
in the rumen

Milk	 Manure	 Methane
Meat	 Methane	 Manure

Yeast in  the  
fermentation  
vat

l	Grinding
l	Heating
l	Enzymes

l	Grinding
l	Chemicals (acid,  
alkali, or ammonia)
l	Enzymes

Produced in  
roughly equal  

amounts.

(Carbon dioxide 
sold to produce 

carbonated  
beverages and  
for other uses.) 

Yeast in the 
fermentation 
vat

Energy into 
the System

cow . . .

ethanol plant . . .

Ethanol	 CO2	 Lactic
			  acid

			  Fibrous	
			  residue

How is a cow like an ethanol plant?

Product 	 Byproduct 	 Waste

Ethanol	 Distillers	 Lactic
				  grains	 acid

		 CO2
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