
Cellular Respiration
Essential Question: Explain the 

products of the 3 steps of cellular 
respiration



Why do we need to eat?

Our bodies need energy! Our bodies take 
food and turn it into chemical energy.



When we eat and turn food 
(glucose) into energy, this process 

is called cellular respiration. 
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The goal is to turn glucose into energy. 
How does glucose enter our cells?

Through proteins in the cell membrane



What molecule does our body use for 
energy?

ATP is a molecule that is used for energy. It has 3 (tri-) 
phosphates. When the third phosphate is broken off, energy is 

released and ATP turns into ADP (di-). ADP is like a rechargeable 
battery, add another phosphate and you are back to useable ATP!

ATP ADP



Do only animals do cellular respiration or 
do plants carry out this process too?

Plants make glucose, but they need to use that 
glucose for energy to grow.

Plants do both photosynthesis AND 
cellular respiration





What organelle does cellular 
respiration take place in?

MITOCHONDRIA



The mitochondria is full of layers of 
membranes. 

Why extra membranes? 
(Hint: surface area to volume)

More membranes = more surface area for chemical 
reactions to occur on



Cellular Respiration has 3 steps:

1. Glycolysis
2. Krebs Cycle

3. Electron Transport Chain

1. Glycolysis 2. Krebs Cycle 3. Electron 
Transport Chain



Step 1. Glycolysis
• One molecule of glucose is broken in half into 

two 3-carbon molecules called pyruvate

• 2 ATP molecules are produced

• Occurs in the cytoplasm

• This process can occur without oxygen

CC image courtesy OpenStax on wikimedia commons



Step 2. The Krebs Cycle
• Can only occur in the presence of oxygen 
 (aerobic) 

• 2 pyruvate molecules are broken down into 
CO2, which the body eventually exhales

• Makes 2 ATP 

• Produces molecules that carry high energy 
electrons

CC image courtesy OpenStax on wikimedia commons



CC image courtesy TotoBaggins on Wikimedia Commons



Step 3. Electron Transport Chain

• High energy electrons from the Krebs cycle  get 
passed down an electron transport chain.

• Each time the electrons get passed, they release 
energy that pumps Hydrogen ions across the 
membrane. 

• Hydrogen ions build up, and diffuse through a 
protein called ATP synthase. 

• Oxygen accepts the hydrogen ions at the end of 
the chain, and produces water.

• ATP synthase makes a total of 32 ATP!



CC image courtesy OpenStax on Wikimedia Commons



We now have a total of        ATP made

1. Glycolysis 2. Krebs Cycle 3. Electron 
Transport Chain

2 2 32

36



What happens if there is no oxygen?

After glycolysis, if there is no oxygen 
your body cannot do the Krebs cycle. 

Instead, it does a process called 
 fermentation. 

This process is anaerobic (no oxygen) 



Fermentation produces 
 lactic acid. Lactic acid 

is produced in your 
muscles during exercise 
when your body cannot 

supply enough oxygen to 
the tissues. That is why 
your muscles get sore!



Glycolysis

Krebs Cycle

Electron 

Transport Chain

Fermentation

N
o 

O
2

O
2  P

resent
Cellu

lar R
espira

tio
n 

OVERVIE
W

:



OVERVIEW IN OUT
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http://www.phschool.com/atschool/phbio/active_art/cellular_respiration/

http://www.sumanasinc.com/webcontent/animations/content/cellularrespir
ation.html

WEB ANIMATIONS:

VIDEOS:
https://www.youtube.com/watch?v=7J4LXs-oDCU

https://www.youtube.com/watch?v=4Eo7JtRA7lg

http://www.phschool.com/atschool/phbio/active_art/cellular_respiration/
http://www.sumanasinc.com/webcontent/animations/content/cellularrespiration.html
https://www.youtube.com/watch?v=7J4LXs-oDCU
https://www.youtube.com/watch?v=4Eo7JtRA7lg


Virtual Lab:

https://my.hrw.com/sh2/sh07_10/student/flash/virtual_investigations/hst/act/hst_act_vi.html
(Covers both photosynthesis and respiration in plants)

https://my.hrw.com/sh2/sh07_10/student/flash/virtual_investigations/hst/act/hst_act_vi.html



