Biology  Chp 7 Notes

Cellular Respiration

I.  Glycolysis and Fermentation

A. Harvesting Chemical Energy

1. Cellular Respiration:  complex chemical process in which cells make ATP by breaking down  organic compounds.

a. cells use the energy from the ATP to do work

b. all auto and heterotorphs carry out respiration

2. Overview of Cellular Respiration

a. Go over diagram of Respiration/Photosynthesis

b. Cellular Respiration has 2 stages

1. Glycolysis:  Organic compounds are broken down into 3 carbon “Pyruvic Acid”

a. ATP and NADH are made

b.  It is anaerobic

2.  Aerobic Respiration:  oxygen is used to break down   pyruvic acid and make ATP

c. Fermentation:  glycolysis and anaerobic pathways occur when oxygen is not available

d. Many of the reactions are REDOX reactions (Oxidized loses electrons, Reduced gains electrons)

e. Many kinds of compounds can go through respiration, but Glucose is the most common fuel for cells

f. Chemical Equation for photosynthesis:

C6H12O6 + 6O2  ( 6CO2  +  6H2O  + ATP(Energy)

B. GLYCOLYSIS

1. Glycolysis:  Glucose is broken down into  2 molecules of Pyruvic Acid

2. All the reactions are controlled by enzymes

3. Takes place in the “Cytosol:

4. Occurs in 4 main steps:  Transparency B37

C. FERMENTATION

1. Lactic Acid Fermentation:  an enzyme converts the pyruvic acid into lactic acid

a. Many dairy products are produced from lactic acid fermentation

b. Also occurs in your muscle cells during strenuous exercise

1. when oxygen can’t be delivered fast enough, lactic acid fermentation occurs

2.  lactic acid builds up in muscle cells making them sore

3.  eventually it is removed by the blood

2. Alcoholic Fermentation

a. Yeast cells convert pyruvic acid into ethyl alcohol

b. requires 2 steps instead of one in lactic acid fermentation and CO2 is given off as waste

c. beer and wine are made this way

d. used in bread making, CO2 makes the bread rise, and the alcohol is lost during baking

D. EFFICIENCY OF GLYCOLYSIS

1. Only 2% of Glucoses energy is released during glycolysis

2. No additional ATP are made during anaerobic pathways (Fermentation)

3. Only unicellular organisms can sustain themselves with glycolysis and fermentation, multicellular organisms can’t get enough energy

II.  AEROBIC RESPIRATION

A. Overview of Aerobic Respiration

1.  In most cells, aerobic respiration follows gylcolysis, not fermentation

2. Oxygen is required

3. 2 major stages

a. Krebs Cycle:  the oxidation of glucose is completed

1. NAD+ is reduced to NADH

b. Electron Transport Chain (Chemiosmosis):  NADH is used to make ATP

4. Prokaryotes carry out the reactions in the Cytosol

5. Eukaryotes carry them out in the “Mitochondria”

a. The Pyruvic Acid diffuses into the mitochondrial matrix

b. Mitochondrial Matrix:  area inside the inner membrane of the mitochondria

c. Enzymes in the matrix help the reactions occur

d. Acetyl CoA production (page 138)

B. The Krebs Cycle

1.  Acetyl CoA enters the Krebs cycle

2. 5 Steps (Diagram)

3. Some ATP is produced, but mainly NADH is

4. The NADH moves to the 2nd step

C. Electron Transport Chain and Chemiosmosis

1.  Electron Transport Chain:  Electrons are transferred from one molecule to the next on the chain, losing energy as they go.

a.  the energy they lose is used to pump H+ across the membrane creating a higher concentration outside the membrane

b. Occurs inside the mitochondria, the protons are pumped out of the inner membrane called the christae

c. Oxygen is needed in the final step to accept the electrons and protons and form water

2.  Chemiosmosis:  the Protons H+ diffusing back into the christae produce energy used to make ATP

D. Efficiency of Respiration

1.  Each NADH produces 3 ATP

2. Each FADH produces 2 ATP

3. 38 ATP are produced from 1 Glucose in Aerobic Respiration

4. 39% of Glucoses energy is converted into ATP

5. Gasoline engine is only 25% efficient

E. Summary of Respiration

1.  Page 143

