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Fermentation 

 An important way of making ATP 

without oxygen is called fermentation. 

 it involves glycolysis but not the other 

two stage of aerobic respiration. 

 Many bacteria and yeasts carry out 

fermentation.   

 People use these organisms to make 

yogurt, bread, wine and biofuels.   

 Human muscles also use fermentation.   

 This occurs when muscle cells cannot get 

oxygen fast enough to meet their energy 

needs through aerobic respiration.   



Fermentation 

 When oxygen is NOT present, glycolysis is 

followed by a different pathway called 

fermentation 

 Fermentation releases energy from food 

molecules in the absence of oxygen 

 Because fermentation does not require 

oxygen, it is said to be anaerobic 

 The 2 main types of fermentation are 

alcoholic fermentation and lactic acid 

fermentation 

 Takes place in the cytoplasm 



No Oxygen 

 Fermentation – aside from the original 2 

ATP’s made during glycolysis, the only 

energy produced is that which is in the bonds 

of  

 ethyl alcohol  -- C2H6O  

 lactic acid – C3H5O3 



Lactic Acid Fermentation 

 In lactic acid fermentation, pyruvic acid 

from glycolysis changes to lactic acid.   

 In the process, NAD+ forms from NADH.   

 NAD+ lets glycolysis continue. 

 This results in additional molecules of ATP 

 This type of fermentation is carried out by the 

bacteria in yogurt.   

 It is also used by your own muscle cells when 

you work them hard and fast.   



Lactic Acid Fermentation 



Alcoholic Fermentation 

 In alcoholic fermentation, pyruvic acid 

changes to a type of alcohol called ethanol 

and carbon dioxide.  

 In the process, NAD+ forms from NADH.   

 NAD+ lets glycolysis continue. 

 This results in additional molecules of ATP 

 This type of fermentation is carried out by 

yeasts and some bacteria 

 It is used to make bread, wine, and biofuels 



Alcoholic Fermentation 



Alcoholic Fermentation 

 This type of fermentation explains why bread 

dough rises.   

 Yeasts in bread dough use alcoholic fermentation 

and produce CO2 gas.   

 The gas forms bubbles in the dough, which cause 

the dough to expand.   

 The bubbles also leave small holes in the bread after 

it bakes, making the bread light and fluffy.   

 



Fermentation Products 



Figure 9.17a  Fermentation 



Glycolysis (2 ATP) 

  
No oxygen present 

(Anaerobic respiration/Fermentation) 

Oxygen present 

(Aerobic respiration/Oxidative Respiration) 

Fermentation pathways 

2 types: 

1. Alcoholic fermentation* 

2. Lactic Acid fermentation 

*found in plants, yeasts and a 

few other microorganisms 

Krebs Cycle 

(2 ATP) 

(Citric Acid Cycle) 

Electron Transport 

Chain (34 ATP) 

*found in most heterotrophs 

*involves 2 more “shopping 

cart” molecules – NADH and 

FADH2 (carriers/electron acceptors) 


