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Bio 5.3B Introduction Cellular Respiration: Notesheet


The Energy that Powers our Cells:
· Our cells in our bodies get their energy from the food we eat. These high energy foods are

· Proteins

· Carbohydrates

· Fats

· Our cells break these foods down into energy and store the energy in ATP within the cell to use when needed at a later time.

· Cellular respiration is the process in which our cells break down food, turn it into energy, and store it inside ATP.

· A chemical reaction such as cellular respiration can be made up of many smaller metabolic processes which combine to create ATP.

· A process that needs oxygen to occur is called an aerobic process. Aerobic processes need air!

· Anaerobic processes can also make ATP. Anaerobic processes do NOT need any oxygen to occur.

· Aerobic = needs oxygen  / Anaerobic does NOT need oxygen
· Respiration is the process by which food is turned into energy for living organisms.
· Respiration is a cellular process that helps cells to release energy from foods by combining oxygen with incoming food (glucose sugars).

· Oxygen and digested food (glucose sugars) are the main ingredients going into the process of respiration. 

· What comes out (the byproducts) are carbon dioxide and water. These are the products of the process of respiration.

A simple formula to demonstrate the process of respiration might look like this:            Glucose + oxygen  -> carbon dioxide (co2) + water (h2o)

· There are three major stages to cellular respiration. Each major stage has many smaller steps included in it.

· Stage 1: Glycolysis: During glycolysis, glucose sugars are turned into pyruvate. Glucose comes in, pyruvate goes out. The amount of ATP present is doubled in this stage; two molecules ATP created for each 1 molecule used.

· Stage 2: Krebs Cycle: A process called the Krebs cycle than takes place. 

· During the Krebs cycle, the energy originally from the glucose, now enters into the cycle in the form of pyruvate. 

· During the Krebs cycle, the energy is than transferred to two new compound forms: NADH and FADH2 compounds.
· Pyruvate comes in, NADH and FADH2 come out. The energy has again moved from one form to another.

· Stage 3: Aerobic Respiration:  In stage three, aerobic respiration occurs. Aerobic respiration needs oxygen for the process. 
· In aerobic respiration, the incoming NADH and FADH2 loose some of their electrons to an electron transfer chain.  While passing through the electron transfer chain, these escaped electrons create hydrogen ions.

· At the end of the transfer chain, these electrons are used up. They recombine with the some of the hydrogen ions and oxygen to form water molecules (h2o). 
· The rest of the hydrogen ions diffuse back into the inner compartment aided by a carrier protein. 
· This carrier protein adds a phosphate group to ADP that is already in the cell. When these two substances are combined, LARGE amounts of ATP are made by the process. 
· From one glucose molecule that came into the process in stage 1,  34 more molecules of ATP are now made at this point. From one molecule starting, 35 ATP molecules now come out of the process.
· The amount of oxygen present is what determines how much energy, in the form of ATP, a cell can extract from one glucose molecule coming in.

·  A shortage of oxygen in the process means less ATP created. .
· In the first stage of the process, glycolysis is an anaerobic process. Anaerobic processes do not use oxygen. At this point it doubles the amount of ATP from 1 ATP molecule to 2 ATP molecules.

· In stage 3 however, aerobic respiration does use oxygen. Oxygen enhances the process, making it more efficient. The increase in efficiency causes 34 more ATP to be created at this point. 

· The aerobic process produces far more ATP than the anaerobic process at this point because the oxygen acts as a catalyst lowering the amount of activation energy needed.
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