
Energy in Food 



 Food is the main source of energy for 
cells in the body. 

 How is this energy  
   measured? 



 Energy in food molecules is measured in the form 
of calories.  

 Calorie = the amount of energy needed to raise the 
temperature of 1g of water by 1°C. 



 How does the energy in the food get 
broken down for cells to use? 

Cellular respiration is the process 
that   releases energy by breaking 
down glucose and other food 
molecules in the presence of oxygen. 



 Occurs in the mitochondria. 
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 The equation for cellular respiration is: 
 6O2 + C6H12O6 → 6CO2 + 6H2O + Energy (ATP) 

oxygen + glucose → carbon dioxide + water + Energy (ATP) 

  Before cellular respiration starts, glucose must 
be broken down (GLYCOLYSIS). 
  After glycolysis, the cell enters either cellular 
respiration OR fermentation. 



 One molecule of glucose is broken down into 
smaller molecules called pyruvic acid.   

 This releases energy and stores it in the form 
of ATP.   

 A net gain of 2 ATP molecules are produced.  

 Glycolysis occurs in the cytoplasm of the cell. 



 When OXYGEN IS PRESENT: the cell enters 
cellular respiration (aerobic process).   

 Pyruvic acid enters the mitochondria and 
undergoes cellular respiration.  

 Cell breaks down the pyruvic acid (from 
glucose) and release energy - an additional 34 
ATP molecules are released.  
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 Between glycolysis and cellular 
respiration, a total of 36 ATP are 
produced. 
◦ Glycolysis (cytoplasm): 2 ATP 
◦ Cellular Respiration (mitochondria): 34 ATP  



 When OXYGEN IS NOT PRESENT: the cell 
enters fermentation (anaerobic process).   

 Pyruvic acid is converted into another 
molecule.  

 Energy is released, but not nearly as much as 
during cellular respiration.  



 2 types of fermentation: 
◦ Alcoholic fermentation – produces ethanol and 

carbon dioxide 
◦  Lactic acid fermentation – produces lactic acid 

(the stuff that causes muscle cramps) 



 Yeast are unicellular fungi that are versatile 
laboratory microorganisms.  

 They grow really quickly. 
 They use BOTH cellular respiration & 

alcoholic fermentation to make ATP. 
 They use the process of glycolysis to produce 

energy in the form of ATP.  
 Alcoholic fermentation makes alcohol and 

CO2 – used to make breads, alcohol. 


