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Lecture #5 Workbook

1. Define Key Terms and Concepts

2. Adenosine triphosphatase

3. Aerobic 

4. Amino acid

5. Anaerobic 

6. Coupled reactions

7. Enzymes

8. Free fatty acids

9. Glycerol

10. Glycolysis

11. High-energy phosphate

12. Krebs Cycle

13. Lactate

14. Metabolic mill

15. Muscle glycogen

16. PCr

17. Pyruvate

18. The metabolic mill

Study Questions

ATP and Phosphate Bond Energy

ATP – The Energy Currency

Complete the reaction:


ATP + H2O  –––––––––>

ATP: A Limited Currency

Complete the following two equations.


ATP + H2O ––––––––> 

PCr + H2O ––––––––> 
Phosphocreatine (PCr): The Energy Reservoir

What main function does PCr play in energy metabolism?
Cellular Oxidation

“For every reaction involving cellular oxidation, there is a reaction involving __________________”.

Electron Transport

Briefly describe the main purpose of electron transport.

Oxidative Phosphorylation

Complete the following chemical equation:

NADH + H+ + 3ADP + 3 P + 1/2 O2 –––––––>
Role of Oxygen in Energy Metabolism

 “The main role of oxygen in energy metabolism is to _______________________________________”.
Energy Release from Carbohydrate

Write the equation for the complete breakdown (hydrolysis) of one mole of glucose.

Anaerobic versus Aerobic

The two stages of carbohydrate breakdown are called ________________________ and _________________________.
Anaerobic Energy from Glucose: Glycolysis (Glucose Splitting)

Glycolysis occurs in what part of the cell?
Formation of Lactic Acid

Write the chemical formula for lactic acid.

Aerobic Energy From Glucose: The Krebs cycle

Give the most important function of the Krebs cycle.

Net Energy Transfer From Glucose Catabolism

Give the total ATP from glucose catabolism.

Energy Release From Fat

Complete the following equation:


Triglyceride + 3H2O –––––––––>
Breakdown of Glycerol and Fatty Acids

Which substance, glycerol or fatty acid, undergoes beta oxidation?

Glycerol

How many molecules of ATP synthesize when one glycerol molecule breaks down?

Fatty Acids

Of what importance is oxygen in fatty acids catabolism?
Total Energy Transfer From Fat Catabolism

How many molecules of ATP become synthesized in the complete combustion of a neutral fat molecule?

Energy Release From Protein

After nitrogen removal from an amino acid, what happens to the remaining “carbon skeleton” in energy metabolism?

The Metabolic Mill

Why is the Krebs cycle so important?

Fats Burn in a Carbohydrate Flame

Explain why “fats burn in a carbohydrate flame.”

Excess Macronutrients Convert To Fat

Can protein consumed in excess of the body’s energy requirement end up as stored fat? Explain.
