CHAPTER 9
I. Cellular respiration and fermentation are catabolic (energy-yielding) pathways

· Fermentation =

· Cellular respiration =

II. Cells must recycle the ATP they spend for work

*

*  ATP =

III. Redox reactions release energy when electrons move closer to electronegative atoms

A.  An Introduction to Redox Reactions



*  oxidation-reduction reactions =

· oxidation =

· reduction =

B. Generalized Redox Reaction

*

*

IV. Electrons “fall” from organic molecules to oxygen during cellular respiration

*

*

*

V. The “fall” of electrons during respiration is stepwise, via NAD+ and an electron transport chain

*

· coenzyme =

*

*

*

*

*

*

VI. Respiration is a cumulative function of glycolysis, the Krebs cycle and electron transport:  an overview

· 3 metabolic states of cellular respiration:

1. glycolysis

2. Krebs cycle

3. electron transport chain (ETC) & oxidative phosphorylation

*

*

VII. Glycolysis harvests chemical energy by oxidizing glucose to pyruvate:  a closer look

· glycolysis =

*

*

*  occurs in 2 phases:


-  energy-investments phase:


-  energy-yielding phase:


Summary equation for glycolysis:


*


*

VIII. The Krebs cycle completes the energy-yielding oxidation of organic molecules:  a closer look

*

A. Formation of Acetyl CoA

1.  

2.  catalyzed by multienzyme complex that:


a.


b.


c.

B. Krebs cycle:

*

*

*

*

· for every turn:

1.

2.

3.

4.

5.


*


*

IX. The inner mitochondrial membrane couples electron transport to ATP synthesis:  a closer look

*

*

*

A. The Pathway of Electron Transport

1. ETC made of electron carrier molecules embedded in the inner mitochondrial membrane

*

*

· cytochrome:

*



Sequence of electron transfers along the ETC:

· FADH2 also donates electrons to the ETC, but those electrons are added at a lower energy level than NADH

B. Chemiosmosis:  The Energy-Coupling Mechanism

· chemiosmosis:

*

· site =

· membrane structure allows chemiosmosis:

1.

2.

3.

· proton-motive force:

· chemiosmosis is used to drive cellular work such as:

1.

2.

3.

X. Cellular respiration generates many ATP molecules for each sugar molecule it oxidizes:  a review

· during cellular respiration most energy flows:

· net ATP yield from oxidation of one glucose to six carbon dioxide molecules can be estimated by adding:

1.

2.

· maximum yield:

· only estimate:  some variables:

1. 

2.

· cellular respiration is very efficient in the transfer of chemical energy from glucose to ATP

1.

2.

XI. Fermentation enables some cells to produce ATP without the help of oxygen 

*

*  aerobic:

*  anaerobic:

*  fermentation:

*



1.



2.

· 2 types of fermentation:

1. alcohol fermentation:

2. lactic acid fermentation:

A. Comparison of Fermentation and Respiration

· both:

1.

2.

· differ:

1.

2.

3.
