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Introduction 

Ethanol production from maize is a 

well-established and widely practiced process. 

Maize is one of the primary feedstocks used 

for the production of ethanol, a biofuel that can 

be used as an alternative to gasoline in 

transportation and as an additive to gasoline. 

The starch content of maize is directly related 

to ethanol production, as starch is the primary 

carbohydrate that is converted into sugars and 

subsequently fermented into ethanol during the 

ethanol production process. The higher the 

starch content in maize, the more potential 

ethanol can be produced from a given amount 

of corn. The starch content of maize can vary 

depending on factors such as the maize 

variety, growing conditions, and maturity at 

harvest. On average, the starch content of 

maize typically falls within the range of 60% 

to 72% of the dry weight of the kernel. This 

means that the majority of the kernel's dry 

weight is made up of starch. It's important to 

note that the starch content can differ between 

different types of corn, such as dent corn (used 

for animal feed and industrial purposes), sweet 

corn (consumed as a vegetable), and flint corn  

 

 

 

 

 

(used for specialty products). Additionally, 

advancements in plant breeding and genetics 

have led to the development of maize varieties 

with varying starch content to suit different 

purposes, including ethanol production. For 

maize specifically cultivated for ethanol 

production, breeders have selected and 

developed cultivars with higher starch content 

to maximize ethanol yield. These cultivars 

may have starch contents at the higher end of 

the typical range, but specific numbers can 

vary widely depending on various factors. 

In the ethanol production process, 

maize is typically processed to release the 

starch present in the kernels. Starch is 

composed of glucose molecules linked 

together, and it serves as the main energy 

storage molecule in the plant. Enzymes are 

used to break down the starch into simpler 

sugars, primarily glucose. Once the starch is 

converted into sugars, yeast is added to the 

mixture. Yeast ferments the sugars, converting 

them into ethanol and carbon dioxide through 

a process known as alcoholic fermentation. 

The more starch there is to start with, the more 

sugars will be available for fermentation, 

leading to a higher ethanol yield. The amount 

of ethanol that can be produced from a given 
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quantity of maize is directly proportional to the 

amount of starch present. More starch means 

more sugars, and subsequently, more ethanol 

can be produced. This is why selecting maize 

cultivars with high starch content is important 

for maximizing ethanol yield. It's worth noting 

that while starch content is a crucial factor, 

other aspects also play a role in ethanol 

production efficiency, including the efficiency 

of the enzymatic conversion process, the 

fermentation conditions, and the overall 

process optimization. Additionally, the co-

products of ethanol production, such as 

distillers' grains (a high-protein livestock 

feed), can also be influenced by the starch 

content of the maize. Higher starch content 

often results in higher concentrations of 

proteins and other nutrients in the distillers' 

grains.  

The process of ethanol production from 

maize involves several steps: 

1. Milling: The maize kernels are cleaned 

and milled to create a fine powder or meal. 

This increases the surface area of the maize, 

making it easier for enzymes to break down 

the starch into sugars. 

2. Cooking: The milled maize is mixed 

with water and cooked to gelatinize the 

starches. This helps to make the starch more 

accessible for enzymatic conversion. 

3. Enzymatic Saccharification: Enzymes 

(usually amylase) are added to the cooked 

maize mixture to break down the starches into 

simpler sugars, primarily glucose. 

4. Fermentation: The sugar-rich mixture 

is cooled and yeast is added. Yeast ferments 

the sugars in the mixture, converting them into 

ethanol and carbon dioxide. The fermentation 

process typically takes several days. 

5. Distillation: After fermentation is 

complete, the mixture (now called "mash") is 

distilled to separate the ethanol from the other 

components. Distillation involves heating the 

mash to vaporize the ethanol, then cooling the 

vapor to condense it back into a liquid. 

6. Dehydration: The ethanol obtained 

from distillation still contains a significant 

amount of water. Dehydration processes, such 

as molecular sieves or azeotropic distillation, 

are used to remove the remaining water from 

the ethanol. 

7. Denaturing: If the ethanol is intended 

for use as fuel, it may be denatured to make it 

unsuitable for human consumption. Common 

denaturing agents include gasoline or other 

chemicals. 

8. Blending: The ethanol can be blended 

with gasoline to create ethanol-gasoline 

blends, such as E10 (10% ethanol, 90% 

gasoline) or E85 (85% ethanol, 15% gasoline), 

depending on the intended use. 

It's important to note that maize is not 

the only feedstock used for ethanol production. 

Other crops, such as sugarcane, wheat, and 
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sorghum, can also be used, and there's ongoing 

research into using non-food feedstocks like 

cellulosic biomass (agricultural residues, 

wood, etc.) for more sustainable ethanol 

production. The use of maize for ethanol 

production has both benefits and challenges. 

On the positive side, maize is a widely grown 

and abundant crop in many parts of the world, 

which can help reduce dependence on fossil 

fuels and lower greenhouse gas emissions. 

However, there are concerns about using food 

crops for fuel production, as it can impact food 

prices and availability. Therefore, sustainable 

and responsible management of feedstock 

resources is crucial in the ethanol production 

process. 
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