Chapter 9: Cellular Respiration: Harvesting Chemical Energy
Fermentation: This anaerobic process is the partial degradation of sugars to generate ATP.

Cellular respiration: Oxygen is consumed as a reactant with organic compounds to release carbon dioxide, water, and energy. Up to 38 molecules of ATP can be formed from a single molecule of glucose. C6H12O6 + 6O2 ( 6CO2 + 6H2O + energy
Redox reactions: The loss of electrons from one substance (oxidation) results in the addition of electrons in another substance (reduction). The substance that oxidizes is the reducing agent, and the substance that reduces is the oxidizing agent. 
NAD+: This oxidizing agent becomes NADH in cellular respiration.

Glycolysis: The first step of respiration begins in the cytosol where glucose is broken down into two molecules of pyruvate. During this cycle, 2 ATP are used while 4 ATP and 2 NADH are produced. This cycle does not require oxygen, suggesting that ancient prokayotes probably used this process to make ATP since there was no oxygen present. Later, some organisms produced oxygen as a by-product. Glycolysis’s presence in many modes of ATP generation suggests that it evolved very early in the history of life.
Krebs Cycle: The second step of respiration, this cycle takes place in the mitochondrial matrix where a derivative of pyruvate is decomposed into carbon dioxide. As the pyruvate molecules enter the mitochondrion, pyruvate is converted into acetyl CoA (acetyl coenzyme A). To accomplish this task, the pyruvate’s carboxyl group is removed and given off as a molecule of CO2. Next, the remaining two-carbon fragment is oxidized to form acetate while transferring the extracted electrons to NAD+, forming NADH. Finally, coenzyme A bonds to the acetate by an unstable bond making the group very reactive. For a single glucose, there are 2 ATP, 2 FADH2, and 6NADH produced in the Krebs cycle. There are 4CO2 used in the Krebs cycle and 2CO2 released in preparation for this cycle. 
Oxidative phosphorylation: This type of ATP synthesis is powered by redox reactions transferring electrons from food to oxygen.

Substrate-level phosphorylation: This type of ATP synthesis occurs when an enzyme transfers a phosphate group from a substrate molecule to ADP. The substrate molecule in this situation is the organic molecule generated during the catabolism of glucose. 

Electron Transport Chain: This step of respiration breaks the fall of electrons to oxygen into several energy-releasing steps instead of releasing all the energy at once. FMN receives the NADH from the Krebs cycle. It passes the NADH on to the FeS. This protein passes the electrons to ubiquinone (lipid), which is the only member of the ETC that is not a protein. The cytochromes that make up the rest of the ETC are proteins that pass on electrons in the form of iron. The cytochromes each have a different heme group. AT the last cytochrome (cyt a3), the electrons are passed on to oxygen, which also picks up a pair of hydrogen ions to form water. Another source of electrons is FADH2, which adds electrons through FeS then ubiquinone.
ATP Synthase: On the inner membrane of the mitochondrion are many copies of this protein complex. This enzyme makes ATP from ADP and inorganic phosphate. The power source for ATP synthase is the concentration gradient of H+ on opposite sides of the inner mitochondrial membrane. ATP synthase is like a windmill that is powered as the H+ ions flow through itAs H+ ions move into the mitochondrial matrix through ATP synthase, the NADH’s oxidation, combined with the formation of water at the end of the ETC helps power the electron carriers that pump H+ back out into the intermembrane space.
Chemiosmosis: This process occurs when there is a chemical gradient that allows chemicals to diffuse through a membrane.

Proton-motive force: This H+ gradient drives H+ into the inner membrane

Aerobic: These processes require oxygen.

Anaerobic: These processes do not require oxygen.

Alcohol Fermentation: Pyruvate is converted to ethanol in two steps. After glycolysis, the CO2 is released from the pyruvate to form acetaldehyde. Next, NADH reduces that compound into ethanol but also results in the regeneration of the NAD+ which is needed for glycolysis.

Lactic Acid Fermentation: Pyruvate is directly reduced by NADH after glycolysis to form lactate as a waste product without any CO2.
Facultative anaerobes: These species can survive using either fermentation or respiration. 
Beta oxidation: This metabolic sequence breaks down fatty acids to two-carbon fragments which enter the Krebs cycle as acetyl CoA.

Feedback Mechanisms: A cell that is working hard and losing ATP will speed up its respiration. On the other hand, a cell that has plenty of ATP will slow down respiration to spare valuable organic molecules for other functions.
