
Exploring Sucrose Fermentation: Microorganisms, Biochemical Pathways, and 
Applications

John Lee*

Department of Biochemistry, University of Arkansas, Fayetteville, United States of America

DESCRIPTION

Sucrose fermentation is a process that involves the conversion of 
sucrose into ethanol and carbon dioxide by certain types of 
microorganisms, such as yeasts and bacteria. This process has a 
variety of applications, ranging from the production of alcoholic 
beverages to the industrial production of biofuels and other 
chemicals. In this article, we will explore the science behind 
sucrose fermentation, including the microorganisms involved, 
the biochemical pathways, and the applications of this process. 
Sucrose fermentation is typically carried out by microorganisms 
such as yeasts and bacteria. Among the most common yeasts used 
in sucrose fermentation are Saccharomyces cerevisiae and 
Zygosaccharomyces rouxii, while bacteria such as Zymomonas mobilis 
and Acetobacter xylinum are also known to be capable of carrying 
out this process. Saccharomyces cerevisiae, also known as brewer's 
yeast, is a single-celled fungus that is commonly used in the 
production of beer, wine, and bread. It is able to ferment sucrose 
by breaking it down into glucose and fructose, which are then 
converted into ethanol and carbon dioxide. In the presence of 
oxygen, S. cerevisiae can also convert ethanol into acetaldehyde, 
which is further oxidized into acetic acid. Zygosaccharomyces rouxii 
is yeast that is capable of sucrose fermentation. Unlike S. 
cerevisiae, it is able to ferment sucrose directly without first 
breaking it down into glucose and fructose. Z. rouxii is commonly 
used in the production of sweet wines and fortified wines, as well 
as in the production of certain fermented foods such as soy sauce 
and miso. Zymomonas mobilis is a bacterium that is known for its 
ability to ferment sugars at a very high rate. It is able to ferment a 

variety of sugars, including sucrose, glucose, fructose, and 
maltose. Z. mobilis is commonly used in the production of 
biofuels such as ethanol, as well as in the production of other 
chemicals such as lactic acid and pyruvic acid. Acetobacter xylinum 
is a bacterium that is capable of producing a type of cellulose 
known as bacterial cellulose. This cellulose is produced by the 
fermentation of sucrose, which is broken down into glucose and 
fructose by the bacterium. The glucose and fructose are then 
converted into cellulose, which can be harvested and used for a 
variety of industrial applications such as the production of 
textiles and paper. Biochemical Pathways Involved in Sucrose 
Fermentation are Sucrose fermentation involves a series of 
biochemical pathways that convert sucrose into ethanol and 
carbon dioxide. The first step in this process is the breakdown of 
sucrose into glucose and fructose. This is carried out by the 
enzyme invertase, which is produced by the microorganisms 
involved in the fermentation process. Once glucose and fructose 
have been produced, they are then converted into pyruvate 
through a process known as glycolysis. This involves a series of 
enzymatic reactions that convert glucose and fructose into 
pyruvate, producing ATP (Adenosine Triphosphate) in the 
process. ATP is a molecule that serves as an energy source for 
cells, and is produced through the breakdown of glucose. After 
glycolysis, the pyruvate is then converted into ethanol and carbon 
dioxide through a process known as alcoholic fermentation. This 
involves the action of enzymes such as pyruvate decarboxylase 
and alcohol dehydrogenase, which convert pyruvate into 
acetaldehyde and then into ethanol. Carbon dioxide is produced 
as a byproduct of this reaction.
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