
Lesson

Anaerobic Respiration / 
Fermentation (2 types)



Aerobic Cellular Respiration
OXYGEN is required!
Equation:

+  + + 

+ + +

• Yields a net gain of 36 ATP (38 made, 2 are 
used to start the reaction) for each glucose 
molecule broken down

Carbon 
dioxideOxygenGlucose Water ENERGY

CO2O2C6H12O6 H2O 36 ATP666



Anaerobic Respiration (Fermentation)
•NO oxygen required
•Produces only 2 ATP per glucose
•There are 2 different types

Why do it?
•When oxygen supply is low some use it as a last resort 

•Ex. human muscle cells
•Some organisms lack enzymes & organelles needed for 
aerobic respiration
•Ex. Many prokaryotes don’t have mitochondria



Strongest Student Contest!

Let’s see who can hold piles of textbooks for 
the longest period of time!

Amoeba Sisters Fermentation



1. Lactic Acid Fermentation

•Produces lactic acid and 2 ATP
•Performed by: 

•some bacteria
•animal cells as a last resort 
when lacking O2, associated 
with muscle fatigue 
(burning pain)

•Used in production of yogurt, 
sauerkraut & other 
fermented foods 



2. Alcoholic Fermentation
•Produces alcohol, CO2, and 2 ATP per glucose 
molecule

•Performed by yeast (fungi)
•Used for baking (ex. Bread rising) and for making 
wine and beer



Fermentation Equations

1) Alcoholic fermentation
Glucose  Alcohol  +   CO2 +   2 ATP

2)Lactic Acid fermentation
Glucose  Lactic acid   +   2 ATP
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Produce ATP for 
cell’s energy 

Require Glucose

Produce CO2

as byproduct

Needs Oxygen

Produces 36 ATP 

Produces CO2 
+ water 

No oxygen used

Produces 2 ATP

Produces  lactic 
acid or alcohol

Performed by all 
animals &

plants

Performed by 
yeast (alcoholic), 

bacteria, and 
muscle cells 

Enzymes 
required


