Cellular Respiration

· The breakdown of organic compounds within the cell for energy.

· Glucose will be our organic compound.

· The bonds of glucose are broken to release energy.

Two types of cellular respiration

· Aerobic respiration

· Complete breakdown of glucose to carbon dioxide and water

· Oxygen is required for this to occur

· Anaerobic respiration

· Incomplete breakdown of glucose

Aerobic respiration

· Glucose + oxygen--} carbon dioxide + water  +36 ATP

· This equation is the reverse of photosynthesis

4 phases of aerobic respiration

· 1) glycolysis

· 2) Transition reaction

· 3) Citric Acid Cycle

· 4) electron transport system

glycolysis

· Occurs in cytoplasm of cell

· This phase is considered anaerobic- it does not require oxygen.

· Summary

· Glucose, which is a 6 carbon compound, gets broken into 2 pieces, then changed to the product pyruvate.

· Steps

· 2 ATP are needed to break apart and change glucose to PGAL.

· Where have we seen PGAL before?

· photosynthesis

· 4 ATP are produced from the changes of PGAL to pyruvate.

· What is the NET production of ATP in glycolysis?

· two

· Two H atoms are also released in the changes of PGAL to pyruvate.

· These two H atoms are picked up by NAD and taken to phase 4, the ETS.

· (NAD and his Honeys.)

Transition reaction

· This phase is not offered in all texts.

· Occurs in mitochondria.

· Begin second phase with pyruvate.

· Remove a CO2 molecule,

· then add coenzyme A

· To produce acetyl coenzyme A 

Also:
· Two hydrogen atoms are released

· H atoms are picked up by NAD and taken to the ETS.

· No ATP are generated in this phase.

Citric Acid Cycle

· Also called the Kreb’s cycle

· Acetyl coenzyme A enters the cycle 

· It joins oxaloacetate to form citrate.

· Citrate loses C atoms in the form of CO2.

· ATP and H atoms are also released.

· 2 ATP are generated.

· 8 H atoms are released.

· 6 atoms are carried by NAD

· 2 atoms are carried by FADH

· All H atoms are carried to the ETS.

Summary of Phases 1-3

· Glycolysis 

· 2 ATP

· 2 H atoms carried by NAD

· Transition reaction

· 2 H atoms carried by NAD



· Citric Acid Cycle

· 2 ATP

· 8 H atoms           2 FADH          6 NAD

Electron Transport System

· How many H atoms are coming to the ETS?

· 2 H from glycolysis

· 2H from transition reaction

· 8 H from CAC

Electron transport system

· First step

· Split H atoms into electrons and protons


· Electron pathway

· Electrons enter a electron transport system

· They are passed down to Oxygen

· The final electron acceptor

· Oxygen then joins with H to form water

· Proton pathway

· Many H ions are pumped into the intermembrane space

· When possible, the H ions pass through ATP synthetase protein

· Their energy makes ATP

Summary of ETS

· Electrons and protons both help produce ATP

· 32 molecules of ATP are made in this 4th stage.

Summary of all phases

· Glycolysis

· What compound goes in?

· What compound comes out?

· How many ATP and H atoms are net produced?

· What carries the H atoms? Where?

· Transition reaction

· What compound goes in?

· What compound comes out?

· How many ATP and H atoms are made?

· What carries the H atoms?

· Citric Acid Cycle

· What compound goes in?

· How many ATP and H atoms are made?

· What carries the H atoms?

· ETS

· How many ATP are made?

· What was the final electron acceptor?

Anaerobic respiration

· Incomplete breakdown of glucose

· No oxygen is used

· Glycolysis

· Glucose-----------------} pyruvate

· How many ATP are net produced?

Two types of anaerobic respiration

· Lactate formation

· Electrons and Hydrogen from NADH change pyruvate to lactate

· Alcohol fermentation

· In the presence of yeast,

· CO2 molecules are removed

· Electrons and H from NADH are added

· Ethanol is the result 

Aerobic vs. anaerobic respiration

· Aerobic respiration

· Complete breakdown of glucose

· Oxygen required

· 36 ATP produced

· Anaerobic respiration

· Incomplete breakdown of glucose

· No oxygen required

· 2 ATP produced

