
Unit 4: Cellular Respiration notes 
 

Cellular respiration is the process by which food is broken down by the 
body's cells to produce energy in the form of ATP molecules.  

A. Cellular Respiration Overview:  

1. Cellular respiration is carried out by every cell in both plants and 
animals and is essential for daily living.  

2. It does not occur at any set time or at the same point in time.  In 
fact, neighboring cells are simultaneously involved in different 
stages of cellular respiration.  

3. Cellular respiration is an exergonic reaction, which means it 
produces energy. It is also a catabolic process - it breaks down 
polymers into smaller, more manageable pieces.  

4. The ultimate goal of cellular respiration is to take carbohydrates 
like starch, disassemble them into glucose molecules, and then use 
this glucose to produce energy-rich ATP molecules.  

 The general equation for cellular respiration is:  

 C6H12O6 + 6 O2 à  6 CO2 + 6 H2O + 36/38 ATP  
 

B. There are three main stages of cellular respiration:  

 1) Glycolysis  

 2) Krebs Cycle (Citric Acid Cycle) 

 3) Electron Transport Chain (ETC) 

1) Glycolysis:  

Glycolysis literally means "splitting sugars."  



a) It involves the breaking down of glucose molecules from 
carbohydrates into molecules of pyruvate (pyruvic acid), which will 
continue on to the Krebs Cycle.  

b) Glucose, a six carbon sugar, is split into two molecules of three 
carbon sugars.  

c) In the process, two molecules of ATP and two "high energy" 
electron carrying molecules are produced.  

d) Glycolysis is the first stage of cellular respiration.  
e) Glycolysis occurs in the cytosol of the cell and can proceed 

regardless of the presence of oxygen.  

*Cytosol = the semi-fluid component of a cell's cytoplasm. 

2) The Krebs Cycle:  

a) Krebs cycle begins after pyruvate is converted to a slightly 
different compound called Acetyl CoA (see overhead) 

b) Through a series of steps, several compounds capable of storing 
"high energy" electrons are produced along with two ATP 
molecules.  

c) These compounds are known as nicotinamide adenine dinucleotide 
(NAD) and flavin adenine dinucleotide (FAD). 

d) The Krebs cycle occurs only when oxygen is present but it doesn't 
use oxygen directly.  

e) Krebs cycle is an aerobic process, meaning it needs oxygen to 
function.  

f) Krebs cycle is the beginning of aerobic respiration.  

*So far, very little energy has been produced during Glycolysis and the 
 Krebs cycle. 

3) The Electron Transport Chain (ETC):  

a) The electron transport "chain" is a series of electron carriers in the 
membrane of the mitochondria.  

b) Through a series of reactions, "high energy" electrons are passed 
to oxygen. In the process, a gradient is formed, and ultimately ATP 
is produced.  



c) Therefore, the electron transport chain merely creates a gradient 
through which ATP can be made (this is known as chemiosmosis).  

d) The electron transport chain produces 32 ATP.  
e) Electron Transport requires oxygen directly (aerobic respiration). 

C. Fermentation (Anaerobic Respiration) –  
 An Alternative to the Krebs Cycle and the ETC 

1. While some steps do not require oxygen, cellular respiration, as a 
whole, can only take place when oxygen is present.  

2. For organisms living in anaerobic conditions, complete cellular 
respiration is not possible.  

3. For these organisms, glycolysis is the first and last step of the 
cellular respiration process.  

Here’s how it works… 

• Glycolysis proceeds normally, as in aerobic conditions, 
producing a net gain of 2 ATP and 2 pyruvate molecules.  

• When oxygen is not available, fermentation takes over… 
• In fermentation pyruvate molecules are turned into “waste” 

products, either ethanol or lactic acid is produced.  

Lactic acid fermentation 

a) Done by some fungi, some bacteria like the Lactobac i l lus  
ac idophi lus  in yogurt, and sometimes by our muscles.  

b) Normally our muscles do cellular respiration like the rest of our 
body, using O2 supplied by our lungs and blood.  

c) However, under great exertion when the oxygen supplied by the 
lungs and blood system can’t get there fast enough to keep up 
with the muscles’ needs, our muscles can switch over and do 
lactic acid fermentation.  

d) In the process of lactic acid fermentation, the 3-carbon pyruvic 
acid molecules are turned into lactic acid.  

e) It is the presence of lactic acid in yogurt that gives it its sour 
taste, and it is the presence of lactic acid in our muscles “the 
morning after” that makes them so sore.  



f) Once our muscles form lactic acid, they can’t do anything else 
with it, so until it is gradually washed away by the blood stream 
and carried to the liver (which is able to get rid of it), our over-
exerted muscles feel stiff and sore even if they haven’t been 
physically injured.  

    Alcoholic fermentation 

a) Done by yeast and some kinds of bacteria.  
b) The “waste” products of this process are ethanol (ethyl alcohol) and 

carbon dioxide (CO2).  
c) Humans have long taken advantage of this process in making 

bread, beer, and wine.  
d) In bread making, it is the CO2 which forms and is trapped between 

the gluten (a long protein in wheat) molecules that causes the bread 
to rise, and the ethanol evaporating that gives it its wonderful smell 
while baking.  

e) The effects of the ethanol are also seen in beer and wine. It is the 
CO2 produced by the process of fermentation that makes these 
beverages effervescent (bubbly).  

 
Summary: 
 
Cellular respiration is an almost universal process by which organisms 
utilize the sugars in their food to produce enough energy to perform all 
the necessary actions of living creatures.  
 


