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Energy in Ecosystems Part 2 :  Cell Respiration 
 

What other processes power life? 

What happens to the food I eat? 

How are photosynthesis and                                          
cellular respiration part of the circle of life? 
 

ATP 

I. 

ATP 

Notice anything about the photosynthesis 
and respiration equations? 

6CO2   + 6H2O + C6H12O6 + 

C6H12O6    + 6O2 6CO2 + 6H2O + 
ATP 

ENERGY 

6O2  

Light  Energy 

chlorophyll 
 

THEY’RE OPPOSITES! 

 

But wait a minute… 

H2O 

Energy Cycle 

Photosynthesis 

Cellular Respiration 

sun 

glucose O2 CO2 

plants 

animals & plants 

ATP 

CO2 H2O C6H12O6 O2 
light 
energy  + + + 

CO2 H2O C6H12O6 O2 
ATP 
energy  + + + 

STOP HERE 
Do Activity 

Where does 
photosynthesis                         
take place? 
 
Where does cell 
respiration                     
take place? 
 
 

II. Overview of Aerobic Cellular Respiration 

A. The process by which mitochondria 
break down the chemical bonds in 
GLUCOSE (food) to produce ATP  

B. ALL living organisms use cellular 
respiration to make energy. 

C. Begins with GLUCOSE. 
a. Autotrophs make glucose. 
b. Heterotrophs have to “eat” 

glucose. 
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D. Chemical energy from food 
must be converted into a usable 
form of energy. 

a. Organic molecules are 
digested into smaller 
molecules that can be 
absorbed by the intestines. 

b. These smaller molecules 
travel in the blood and 
enter cells. 

c. Cellular respiration takes 
place within the cell  
transforming  the energy   
in food molecules into ATP. 

Just Remember… 

STEP 1 

Cytoplasm 

III. Glycolysis: First Stage of Cell Respiration 
  A. Splits one molecule of glucose into two                    
 molecules  of pyruvate (aka pyruvic acid). 

 

 

 

 

 

 
B. Glycolysis is an anaerobic (without oxygen) process. 
 
C. Occurs in the cytoplasm of the cell. 

6 C’s 

Two 
3 C’s 

E.  Two pyruvic 
molecules then move 
to the mitochondria to 
produce additional ATP 
molecules. 

 

Highlight  glucose, pyruvic acid, and all ATP’s in your note diagram 

D.  Takes ENERGY to make ENERGY! 
a. 2 ATP needed to break 

down glucose 
b. 4 ATP made; NET gain of     

2 ATP to do cell work  
c. NADH , energy carrier 

molecule, also made 
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Need a mental break? 

 

In other words… 

 

IV. Second Stage of Cell Respiration  
A. What happens after glycolysis depends on 

cell conditions. 
a. Aerobic environment  (oxygen present) 

 

 

 

 

b. Anaerobic environment (oxygen absent) 

 

B.  Two pathways are possible ….. 

Anaerobic 
Fermentation 

•1 % of ATP 
Production 

without  

OXYGEN 

Aerobic  

Respiration 

• 99% of all ATP 
Production 

with 

OXYGEN 

or 

STOP Here 

• Do cell respiration cut out!!!! 

REMEMBER…. 

What happens after glycolysis 
depends on cell conditions. 
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I.  Anaerobic Respiration – Fermentation 

A. When oxygen is absent, organisms 
(plants, fungi, bacteria, our muscle cells) 
make small amounts of ATP (low 
production) 

B. Glycolysis is followed by 
fermentation. 

C. Two types of anaerobic 
 fermentation are: 

a. Alcoholic Fermentation 
b. Lactic Acid Fermentation  

 
 

What happens after glycolysis when oxygen is NOT available? 

Fill in note sheet. 
Cytoplasm Cytoplasm 

II. Alcoholic Fermentation   

A. The two molecules of pyruvate made in glycolysis 
are converted into 2 ethanol (alcohol) 
molecules  and 2 carbon dioxide molecules. 

B. 2 NADH (energy carrier molecules) are converted 
into 2 NAD+. This allows glycolysis to continue so 
additional ATP can be made. 

 
 

C. Fermentation is used by yeast and 
certain bacteria  that live in anaerobic 
environments to make ATP by glycolysis. 

D. Used to make beer, wine, bread and      
biofuels. 

 

• Yeast give off CO2 when they ferment 
which creates holey, fluffy bread. 

• In biofuels ethanol is produced by 
alcoholic fermentation from the glucose 
in corn or other plants 

III. Lactic Acid Fermentation 
A. The two molecules of pyruvate from 

glycolysis are converted into two lactic 
acid molecules. 

B. 2 NADH (energy carrier molecules) are 

converted into 2 NAD+. This allows glycolysis to 

continue so additional ATP can be made. 
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C. Lactic acid can accumulate in muscle cells 
causing muscle fatigue and the “burn” you feel 
during workouts. 

D. Used by bacteria to make                                                   
yogurt, cheese, and pickles. 

Products Produced by Fermentation 

IV. Fermentation Summary 
A. Lactic Acid Fermentation: 

B. Alcoholic Fermentation: 

C. The NAD + produced 
allows glycolysis to 
continue generating small 
amounts of ATP. 

2 pyruvic acid + 2 NADH            2 lactic acids + 2 NAD+   

2 pyruvic acid + 2 NADH          2 ethanol + 2CO2 + 2 NAD+   

 

What type of                   
fermentation                                                         
do yeast do? 
What makes the dough rise? 

Dough Lab 

+ flour  &             

 water 

Glycolysis and Fermentation with Yeast 
• Test carbon dioxide production by yeast at 4 

temperatures: 0*C, 25*C, 37*C, 60*C. 

• Flatten surface of dough. Mark starting level. T= 0 

• Measure height every 5 min. 

 

• What is the experimental question?  

What is the affect of temperature on the rate of 
glycolysis and fermentation as yeast break down 
sugar? 

• State your claim. 

I claim that the _____________________ will 
______________. 

IN: . Fermentation Summary  
(Use your notes from last class to fill in the table.)  

Alcoholic 

Reactants (Inputs) 

 

Products (Outputs) 

Alcoholic 

Lactic 

Acid 
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Inputs Outputs 

Alcoholic 
2 pyruvic acid 

2 NADH 

2 ethanol 

2 CO2 

2 NAD+ 

Lactic Acid 
2 pyruvic acid 

2 NADH 

2 lactic acid 

2 NAD+ 

Without oxygen, fermentation takes   
 place. 

 

STEP 2 You are here now. 
I. Aerobic Respiration (Oxidative)  
 A. When oxygen is present,         

pyruvate created in glycolysis       
enters the mitochondria. 

B. Aerobic Respiration occurs in        in 
   Two Stages: 

a. Kreb’s Cycle (Citric Acid Cycle) 

b. Electron Transport Chain (ETC) 

C. More efficient than anaerobic 
respiration; can yield (34–38 ATP’s) 

What happens after glycolysis 
when oxygen IS available? 

ELECTRON 
TRANSPORT 
CHAIN 

II. KREB’S CYCLE (Citric Acid Cycle) 
A. This second stage takes place 

within the mitochondrial 
matrix. 

B. Two pyruvate molecules from 
glycolysis are converted into 2 
ATP and several energy carrier 
molecules (NADH and FADH2), 

and carbon dioxide (waste). 

C. The Kreb’s Cycle passes 
energized electrons to the 
inner membrane of the 
mitochondria to continue 
aerobic respiration process. 

STEP 3 You are here now in the ETC 

https://youtu.be/2wQUW7Jsxs0
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III. Electron Transport Chain 
A. This is the third stage of aerobic respiration (also called the 

ETC) which takes place within the inner mitochondrial 
membrane. 

B.  Energized electrons in the carrier molecules are passed 
from protein to protein (along a chain) to produce 32 
molecules of ATP. 

C. H2O is created by combining O2 molecules with “empty” 
electrons at the end of the chain. 

 

Yellow represents electron flow 

Electron Transport Chain 

 

What’s happening 
to electrons in 
mitochondrial 
membrane? 

IV. Cellular Respiration Summary 

C6H12O6 + 6O2 6CO2 + 6H2O + ATP   
 

A. In the anaerobic process of glycolysis, 
organic compounds are converted into 
pyruvic acid, producing a small 
amount of ATP and e-carriers. 

B. In aerobic respiration, pyruvic acid is 
broken down using oxygen to produce 
CO2 and water, which produces a large 
amount of ATP. 
 

 

ATP and Cellular Respiration and the Mighty 
Mitochondria 

 

 

OUT: (Homework) 

List the three steps of aerobic 
respiration. Explain what happens in 
each step. 

What step of aerobic respiration 
does cyanide interfere with? 
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Homework:  
Chart (see hint), OUT, and Finish Lab 
• Conduct Cell Respiration Lab: Boys vs Girls 

Aerobic Respiration Summary 
Reactants  Products  

Glycolysis 
1. 
2. 
3. 
4. HINT:  P125 
5. 

Krebs Cycle 

ETC 

Aerobic Respiration Summary 
Reactants  Products  

Glycolysis 
• 2 ATP 
• Glucose 
• NAD+ 
• 4 ADP 
• P 

• 4 ATP               
(net of 2 ATP) 

• 2 Pyruvate 
•  2 NADH 

Krebs Cycle 
• 2 Pyruvate 
• e- carriers 

• 6 CO2 
• 2 ATP 

• e- carriers 

ETC 
• e- carriers 
• Oxygen 

• Water 
• 32 ATP 


