C2, C3, C2.1, C3.1, C3.3, C3.4

Aerobic Cellular Respiration (Section 3.2)
Aerobic:  requiring oxygen

C6H12O6(s)  +   6 O2(g)  (  6 CO2(g)  +   6 H2O(l)  +  E (heat + ATP)







Since Products have greater stability





compared to Reactants ( EXERGONIC process


==>Remember:  equation above is a SHORT form of a series of reactions in a living cell.
Combustion of glucose in lab requires large EA  (i.e. must add energy of a flame).

In cell:  equation broken into very small steps, each catalyzed by and Ez, each decreasing EA at each step.

Goal of C.R.:

· Break C bonds in glucose so C can bind with O2 to form CO2
· Move H atom to O2 to form H2O

· Trap as much free E released in the form of ATP

Structure of Mitochondria:
Parts (Stages) of Aerobic C.R.

1. Glycolysis:  10 steps, in cytosol, does NOT require O2, break apart glucose (6C) into 2 (3C) pyruvate molecules
IF O2 is available:
2. Pyruvate Oxidation:  1 step, movement into mito. matrix to form Acetyl-CoA, occurs only if oxygen is available for step 4.
3. Krebs Cycle (Citric Acid Cycle, Tricarboxylic acid cycle, or TCA cycle):  8 steps, cyclical process, occurs in matrix.

4. Electron Transport Chain & Chemiosmosis (oxidative phosphroylation):  multisteps, in inner mito. membrane.

Total ATP:  36 ATP (eukaryotic cells), 38 ATP (prokaryotic cells)
P123 Fig. 3.9
Goal of C.R.:  extract E from nutrient molecules & store it for later use (in the form of ATP).

2 ways to accomplish this through 2 different energy-transfer mechanisms.

1)  Substrate Level Phosphorylation:  DIRECT ATP formation.


Phosphate-containing compound transfers phosphate group to ADP to form ATP.  



~31 KJ/mol of free energy is transferred

1 glucose molecule will yield 4 ATP this way (2 in glycolysis, 2 in Krebs)

p 95 Fig. 2.

2)  Oxidative Phosphorylation:  INDIRECT ATP formation.  


Uses redox reactions, with O2 as final electron acceptor.



-More complex, yields more ATP per glucose.


-Uses NAD+ & FAD

HMK:  Read Section 3.2
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