Cellular Respiration

· Process that releases energy by breaking down food molecules in the presence of oxygen

· Glucose + oxygen ---------( carbon dioxide + water + energy

Enzymes

· C6H12O6  +  6O2  --------(  6CO6  + 6H2O  + 36ATP

· Occurs in cytoplasm and mitochondria of all cells

Glycolysis takes place in the cytoplasm

1. Process in which one molecule of glucose is broken in half, producing two molecules of pyruvic acid, a 3-carbon compound.

2. ATP is used and synthesized for a net gain of 2 molecules.

3. NAD+ acts as a carrier for high-energy electrons becoming NADH.

4. Glycolysis does not require the presence of oxygen and can supply ATP energy to cells when oxygen is not available.

5. Process is limited by the availability of NAD+.
Krebs Cycle takes place in the mitochondrion

1. Pyruvic acid enters the mitochondrion and a carbon is removed to form CO2.  Electrons are removed and form NADH.  Coenzyme A joins with the remaining 2 carbons to form acetyl CoA.  These two carbons are added to a four-carbon compound to produce citric acid.

2. Citric acid is broken down in a 5-carbon compound and then a 4-carbon compound.  Additional CO2 molecules are released and electrons are added to NAD+ and FAD to from NADH and FADH2.  One molecule of ATP is formed.

Electron Transport Chain takes place in the mitochondrion

1. Uses high-energy electrons from the Krebs Cycle to convert ADP to ATP.

2. High-energy electrons from NADH and FADH2 are passed along the electron transport chain.  At the end, the electrons are combined with hydrogen ions and oxygen to form water.

3. Every time 2 electrons are transported along the chain, their energy helps transport hydrogen ions across the membrane.

4. ATP synthase enzymes use the charge difference across the membrane to form ATP.

Fermentation

· Process in which energy is released from food molecules in the absence of oxygen

· Occurs in the cytoplasm of cells

· Alcoholic fermentation uses pyruvic acid from glycolysis and NADH to produce alcohol, carbon dioxide and NAD+
· Alcoholic fermentation makes bread dough rise

· Lactic Acid fermentation uses pyruvic acid from glycolysis and NADH to produce lactic acid and NAD+
· Lactic acid is produced in your muscles during rapid exercise when the body cannot supply enough oxygen to the tissues.

· The regeneration of NAD+ makes it possible for glycolysis to continue and some ATP to be produced.
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