
Objectives 
!  Know the summary equation for cellular 

respiration. 

!  Explain why cellular respiration is important. 

!  Differentiate between glycolysis, fermentation, 
the Krebs Cycle. 

!  Describe the role of mitochondria in cellular 
respiration. 

!  Distinguish between aerobic and anaerobic 
respiration. 



Cellular Respiration 

!  Cellular respiration is the complex 
process in which cells make ATP by 
breaking down other organic 
compounds (like glucose.) 

!  The summary equation for cellular 
respiration is: 

C6H12O6 +     O2  
Glucose                  Oxygen 

CO2   +         H2O 

Carbon Dioxide    Water 



Glycolysis 
!  Glycolysis is a chemical 

process that occurs in the 
cytoplasm of a cell, in which 
glucose is broken down into 
organic pyruvic acid. 
!  Step 1: 2 Phosphate groups 

attach to a glucose molecule. 
(Uses 2 ATP molecules.) 

!  Step 2: The glucose/phosphate 
molecule splits in half. 
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Glycolysis (Cont...) 
!  Step 3: An additional 

phosphate group is added 
to each half of the molecule 
from step 2. 

!  Step 4: The 4 phosphates 
(2 per molecule) break off 
and attach to 4 different 
ADP molecules creating 4 
ATP molecules. 

!  NOTE: There was no O2 
used and only a net of 2 
ATP produced. 
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Fermentation 
!  Fermentation is a process that replaces the 

molecules used in glycolysis .   
!  Lactic Acid Fermentation converts pyruvic 

acid into lactic acid. 
!  Leads to soreness in muscles. 
!  Breaks down in the presence of O2. 

!  Alcohol Fermentation converts pyruvic into 
ethyl alcohol. 
!  Yeast undergoes fermentation and is Responsible 

for beer, wine, and other alcoholic products. 



Aerobic vs. Anaerobic 
!  Fermentation and glycolysis occur in 

the cytoplasm of a cell , and do not use 
oxygen, and are therefore anaerobic 
forms of respiration. 

!  Cellular respiration can continue in the 
mitochondrion and in the presence of 
oxygen to produce much more energy. 

!  Cellular respiration that uses oxygen is 
called Aerobic Respiration. 



Aerobic Respiration 
!  The Krebs Cycle is responsible for creating 

2 ATP molecules, CO2,and the energy 
required to produce more ATP. 

!  Electron Transport and Chemiomosis 
continue using oxygen to create ATP. 

!  At the end of aerobic and anaerobic 
respiration a cell can produce 38 ATP 
molecules from 1 molecule of glucose. 

!  2 ATP molecules are used to fuel this 
process (from glycolysis), which give a net 
production of 36 ATP. 



Efficiency of Cellular Resp. 
!  Cellular respiration is a fairly efficient process 

compared to other energy conversion 
processes. 

!  The conditions such as temp., pH, % of food 
and existing energy effect efficiency, but here 
are some estimates: 
!  Aerobic Respiration: Approx. 39% Eff. 
!  Anaerobic Resp. (Glycolysis): Approx. 2% eff. 
!  Automobile: Approx. 25% Eff. 
!  NOTE: This means that for every dollar you pay 

for gas, you are only getting about a quarter’s 
worth of energy, the rest is lost as heat. 
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