
CELLULAR RESPIRATION NOTES 
 
- It is the process by which food molecules are broken down to release energy. 

(in the form of ATP)    Ex. aerobic and anaerobic (fermentation). 
 

- Anaerobic respiration is a process which allows cells to continue to release   
  energy in the absence of oxygen.  NAD+ is regenerated (from NADH) as an 
  electron carrier for glycolysis  (NADH passes the electrons to pyruvic acid). 
  It has two stages: Glycolysis and Fermentation.  
  It produces 2 ATP per glucose molecule.  Ex. Alcoholic fermentation  
  and Lactic Acid fermentation. 
 

- Alcoholic Fermentation – Breaks down pyruvic acid to produce  
ethanol and carbon dioxide.  It is used in the baking, beer, and 
wine industries. 
 
  NADH + Pyruvic Acid   →   Ethanol + CO2 + NAD+     

 
- Lactic Acid Fermentation – Breaks down pyruvic acid to produce  

lactic acid.  It is used in the cells of our muscles when oxygen is not available.  
It causes muscle soreness and fatigue. 
 
  NADH + Pyruvic Acid   →   Lactic Acid + NAD+    
  
 

 
 

 



 
- Aerobic respiration has three stages: Glycolysis, Krebs Cycle, and the  
   Electron Transport Chain.  It produces 36 ATP per glucose molecule. 
 
 C6H12O6 + 6O2   →  6CO2  + 6H2O + Energy (36 ATP) 
 
 
Glycolysis   
 
 - It occurs in the cytoplasm of the cell 
 
    - It is the process in which glucose is broken down to produce 
           2 molecules of pyruvic acid, 2 NADH, and 2 ATP (net gain). 
 
 - The 2 molecules of pyruvic acid still contain 90% of the chemical  
           energy that was in the glucose molecule. 
 
 - Glycolysis does not require the presence of oxygen 
 
 - Pyruvic acid will only move into the mitochondrion if oxygen is present. 
   If oxygen is not present, pyruvic acid will go through fermentation  
           (anaerobic respiration) 
 
 
 Krebs Cycle   (aka Citric Acid Cycle) 
 
 - It occurs in the matrix of the mitochondrion 
 
 - It is the process in which pyruvic acid is broken down in a series of  
           energy-extracting reactions. 
 
 - Coenzyme A (CoA) forms an unstable bond with acetic acid → 
           making a very reactive compound (Acetyl-CoA) that combines 
           with OAA to form Citric Acid. 
 
 - Carbon dioxide is produced from the break down of pyruvic acid  

  (which came from glucose) 
 
 - For each pyruvic acid that enters the Krebs Cycle you get 
   1 ATP,  4 NADH,  1 FADH2, and  3 CO2  
 
 - For each glucose that enters the Krebs Cycle you get 
   2 ATP,  8 NADH,  2 FADH2, and  6 CO2  
 



 
Electron Transport Chain   (ETC) 
 
 - It occurs in the cristae (inner membrane) of the mitochondrion 
 
 - Process where the high-energy electrons in NADH and FADH2 are used 
   to produce ATP (most of the energy released during the Krebs cycle is 
           held in NADH and FADH2) 
 
 - The ETC passes electrons from one protein carrier molecule to another 
 
 - Energy from the electrons (NADH and FADH2) is used to pump H+ ions 
         from the matrix to the intermembrane space (against the conc. gradient). 
 
 - H+ ions are allowed to diffuse back down the concentration gradient   
           through ATP synthase to produce ATP (chemiosmosis). 
 
 - Oxygen accepts hydrogen and electrons at the end of the ETC and water 
   is formed. 
 
 - 32 ATP are produced (from one glucose) 
 
 

 
PRODUCTS OF AEROBIC RESPIRATION 

(Per Glucose Molecule) 
 
 

Stage of 
Respiration 

# of 
ATP 

# of  
NADH 

# of 
CO2 

# of 
FADH2 

Glycolysis     

Krebs Cycle     

ETC     

Totals     

 
 


