
2.8 – CELLULAR RESPIRATION 
 

MAKING ATP 

 Cellular respiration = The controlled release of energy from organic compounds (food) to make ATP 

 

 ATP = Adenosine Tri-Phosphate is the energy currency of a cell 

 An energy storing molecule that can give energy to power metabolic reactions 

 Breaks off one phosphate group (Pi) to power reactions, becoming ADP 

 

ADP + Pi (empty battery)     
cellular respiration

      ATP (full battery) 
. 

ATP (full battery)        
metabolism

               ADP + Pi 

 
. 

PROCESS OF RESPIRATION 

 Glucose will be broken down into two Pyruvate molecules, which can be further broken down by 

     either aerobic or anaerobic respiration. 
1. . 

1. Glycolysis 

o Happens in the cytoplasm 

o An anaerobic process / does not require oxygen 

o Glucose is broken down into two pyruvate molecules 

o Makes two ATP molecules (net)  
2. . 

2.    Anaerobic respiration ( = fermentation) 

o Happens in the cytoplasm 

o An anaerobic process / does not 

require oxygen 

o Pyruvate is further broken down: 

i. In humans = broken into 

lactic acid / lactate 

ii. In yeast = broken into 

carbon dioxide (CO2) and 

ethanol 

 

2. Aerobic respiration 

o Happens in the mitochondria 

o An aerobic process / requires 

oxygen 

o Pyruvate is further broken down 

into carbon dioxide (CO2) and 

water (H2O) 

o Makes a lot of ATP 

 

 

 

Summary overall ‘word’ equations 

 Humans Yeast 

Anaerobic respiration Glucose  Pyruvate  Lactic acid + ATP Glucose Pyruvate  CO2 + ethanol + ATP 

Aerobic respiration Glucose + O2    Pyruvate    CO2 +H2O + a lot of ATP 

 



 

 Yeast ‘alcoholic fermentation’ is very useful to humans:  

o CO2 is used for: 

 Baking 

 Carbonation in drinks 

o Ethanol is used for: 

 Alcohol production 

 

 Human ‘lactic acid fermentation’ is useful in certain situations… 

o Aerobic respiration makes more ATP per glucose than anaerobic respiration, so it is always used 

when oxygen is available 

o When oxygen is low (during exercise), muscle cells will begin using anaerobic respiration to 

continue making ATP 

 This maintains some ATP production to maximize muscle usage even when O2 is low 

 

 

COMPARING ANAEROBIC AND AEROBIC RESPIRATION 
. 

Anaerobic respiration Aerobic respiration 

Does not used O2 Uses O2 

In cytoplasm In mitochondria 

Makes little ATP Makes a lot of ATP 

Makes lactic acid in humans and 
CO2 + ethanol in yeast 

Makes CO2 + H2O 

Both make ATP, start with glucose, do glycolysis, make pyruvate 

 

 

  



RESPIROMETERS 

 Respirometer = An apparatus used to measure an organism’s rate of cellular respiration 

1. Put organism in sealed container 

o With a substance to absorb CO2 

o Thus only O2 usage will be measured 

2. Can measure change in pressure over time 

o As CO2 made by anaerobic respiration gets absorbed, drop in pressure must be 

because of O2 being used 
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