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FOOD SCIENCE: Fermentation 
 

1.  DESCRIPTION: Teams will tested on their knowledge and skills of fermentation processes related to food with an 
emphasis on microbiology and biochemistry content. 
 
A TEAM OF UP TO: 2   EYE PROTECTION: A  IMPOUND: No  APPROXIMATE TIME: 50 minutes 
 
2. EVENT PARAMETERS:    
Students: Each team may bring one 8.5” x 11” sheet of paper (sheet protector is allowed) that may contain information on 
both sides in any form from any source and may bring up to two stand-alone non-programmable, non-graphing 
calculators.  
 

Supervisors: Will provide any necessary laboratory activity equipment and supplies. 
 
3. THE COMPETITION: The competition will consist of a written exam which may also include laboratory activities. 
These activities could include hands-on activities, interpretation of experimental data (graphs, diagrams, etc.), 
microscopes, and/or observation of a running experimental setup. Topics for written and laboratory activities may include 
but are not limited to: types of fermented foods, food preservation processes, types of fermentation processes (aerobic 
respiration, homolactic fermentation, heterolactic fermentation, ethanol fermentation), biochemical pathways of 
fermentation (including molecular and macro-molecular structures), types of sugars, enzymes, Crabtree effect, electron 
transport chain, citric acid cycle, oxidative phosphorylation, zymology, production of chemical feedstocks and yeast and 
bacteria identification and behaviors. Teams may be asked to write and/or interpret organic/biochemical mechanistic 
pathways related to fermentation.  
 
4.  SAMPLE  QUESTIONS: 
a. What bacteria are typically used to prepare kombucha? 
b. How does maltose differ from other sugars during a fermentation process? 
c. Describe the biological and biochemical components of a starter for sourdough. 
d. Of the following experimental setups of fermentation with balloons indicating carbon dioxide production, which flask 

has fructose? Which flask contains baker’s yeast? Which flask has a pH close to 7? 
e. Draw the biochemical pathway for conversion of lactose to lactic acid. 
f. Which of the following microscopic images contain Lactobacillus? 
g. What is the purpose of fermentation in the production of chocolate? 
h. What are common chemical feedstocks which can be produced by fermentation to replace petroleum based feedstocks? 
 
5.  SCORING:    
Points will be awarded for the quality and accuracy of responses. Ties will be broken by the accuracy and/or quality of 
answers to pre-selected questions. 
 
Recommended Resources: 
http://www.ift.org/knowledge-center/learn-about-food-science/k12-outreach/food-science-experiments/microbiology-in-
food-systems.aspx 
 
https://en.wikipedia.org/wiki/Fermentation_in_food_processing 
 
https://en.wikipedia.org/wiki/Fermentation 
 
https://en.wikipedia.org/wiki/Food_microbiology 
 


