
Ch 9.1 Cellular Respiration:       Name ___________________ 
 

1.  Chemical Energy and Food  Where do organisms get energy? 

a. Organisms get the energy they need from food. 
b. Food provides living things with the chemical building blocks they need to grow and reproduce.  
c. Food molecules contain chemical energy that is released when its chemical bonds are broken. 
d. Cells break down food molecules gradually and use the energy stored in the chemical bonds to 

produce compounds such as ATP that power the activities of the cell. 
 

2.  Overview of Cellular Respiration What is cellular respiration? 

 a.  Cellular respiration is the process that releases energy from food in the presence of oxygen. 

b.   If oxygen is available, organisms can obtain energy from food by a process called cellular 

respiration. The summary of cellular respiration is presented below: 
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d.  In words:  Oxygen + Glucose  Carbon dioxide + Water + Energy 
 
e..  The cell has to release the chemical energy in food molecules (like glucose) gradually, otherwise 
most of the energy would be lost in the form of heat and light. 
 

A.  Stages of Cellular Respiration 

1.  The three main stages of cellular respiration are :  
 a.  glycolysis,  
 b.  the Krebs cycle, and  
 c.  the electron transport chain. 
1.  Glycolysis 
a.  Glycolysis is the first stage of cellular respiration. 
b.  During glycolysis, glucose is broken down into 2 molecules of 
the 3-carbon molecule pyruvic acid. 
c.  Pyruvic acid is a reactant in the Krebs cycle. 
d.  ATP and NADH are produced as part of the process.  
 
2.  The Krebs Cycle 
a.  During the Krebs cycle, the second stage of cellular respiration, pyruvic acid produced in glycolysis is 
broken down into carbon dioxide in a series of energy-extracting reactions.   
b.  The Krebs cycle is also known as the citric acid cycle because citric acid is the first compound formed 
in this series of reactions.  
 
3.  The Electron Transport Chain 
a.  The electron transport chain produces the bulk of the energy in cellular respiration by using oxygen, 
a powerful electron acceptor.  
b.  The electron transport chain uses the high-energy electrons from glycolysis and the Krebs cycle to 
convert ADP into ATP. 
 
 



4.  Energy Totals 
a.  In the presence of oxygen, the complete breakdown of glucose through cellular respiration results 
in the production of 36 ATP molecules.   
b.  This represents about 36 percent of the total energy of glucose.  The remaining 64 percent is 
released as heat. 
 

B.  Oxygen and Energy 
1.  Pathways of cellular respiration that require oxygen are called aerobic. 
2.  The Krebs cycle and electron transport chain are both aerobic processes. 
3.  Both processes take place inside the mitochondria. 
4. Gylcolysis is an anaerobic process. It does not directly require oxygen 
5. Glycolysis takes place in the cytoplasm of a cell.  
 

C.  Comparing Photosynthesis and Cellular Respiration 

1.  Photosynthesis and cellular respiration are opposite processes.  
2.  The energy flows in opposite directions. Photosynthesis “deposits” energy, and cellular respiration 
“withdraws” energy. 
3.  The reactants of cellular respiration are the products of photosynthesis and vice versa. 
4.  The release of energy by cellular respiration takes place in plants, animals, fungi, protists, and most 
bacteria. 
5.  Energy capture by photosynthesis occurs only in plants, algae, and some bacteria. 
 

D.  Fermentation  -  How do organisms generate energy when oxygen is not available? 

a.  In the absence of oxygen, fermentation releases energy from food molecules by producing ATP. 
 b.  Fermentation is a process by which energy can be released from food molecules in the absence of 
oxygen.  
 c.  Fermentation occurs in the cytoplasm of cells. 
 d.  There are two types of fermentation.  

1.  Alcoholic Fermentation 
 a.  Yeast and a few other microorganisms use alcoholic fermentation that produces ethyl 
alcohol and carbon dioxide.   
 b.  This process is used to produce alcoholic beverages and causes bread dough to rise. 
 c.  Chemical equation: 
 Pyruvic acid + NADH  Alcohol + CO2 + NAD+ 
2.  Lactic Acid Fermentation 
 a.  Most organisms, including humans, carry out fermentation using a chemical reaction that 
converts pyruvic acid to lactic acid.  
 b.  Chemical equation:  
  Pyruvic acid + NADH  Lactic acid + NAD+  
E.  Energy and Exercise 

1.  How does the body produce ATP during different stages of exercise?  
2.  For short, quick bursts of energy, the body uses ATP already in muscles as  well as ATP made 
by lactic acid fermentation.  
3. For exercise longer than about 90 seconds, cellular respiration is the only way to continue 
generating a supply of ATP. 

 


