 Biochemistry Problem Set III
Due Friday June 6
Cooperation and discussion are encouraged on this assignment, but work submitted should represent your own thoughts and understanding.

1. a. One way of estimating energy consumption by an organism is called indirect calorimetry. Rather than measuring the heat and work output, oxygen consumption is measured. Assuming aerobic respiration is the sole energy source being used, estimate how many ATP molecules are produced for each dioxygen molecule used.

b. If an organism is generating all of its energy by oxidizing fat, how much energy (in joules or calories) is released per liter of oxygen consumed?*
c. Repeat this calculation assuming the organism is obtaining all of its energy by the oxidation of carbohydrate. *For the energy content of the various fuels, use the values of 4 kcal/g for carbohydrate and 9 kcal/g for fats.
d. Can you estimate how many food calories are being consumed per oxygen molecule by measuring O2 consumption alone? Does oxygen consumption plus respiratory quotient allow you to make a better estimate? Explain

2. Give the balanced equation for the biosynthesis of a molecule of palmitic acid. Be sure to include raw materials, high-energy bond costs, and reducing power needed.
3. How many glucose molecules does it take to synthesize one molecule of palmitic acid? Use you balanced equation from problem 2. Your glucose value should provide the raw materials needed, any ATP and any reducing power needed. Try to find the minimum, most efficient value. Assume that all enzymes and cofactors are in place, and you can ignore any cost of moving ATP from the mitochondrion.

4. Building on problems 2, and 3, what is the minimum number of photons needed for a plant to synthesize palmitic acid starting from carbon dioxide?

5. Outline the shortest path a labeled carbon from carbon dioxide would take in the process of being stored as oleic acid. Be sure to indicate which cellular compartments the steps would take place in. (Assume the plant uses the C3 pathway.)
6. a. Outline a reasonable path for the complete metabolic oxidation of ethanol. 
b. How many ATP equivalents can be generated by one molecule of ethanol using your pathway?

c. Heavy consumption of ethanol can cause hypoglycemia and ketosis. Provide a reasonable explanation for these symptoms.
7.  Two options: answer one of the following:

A. Describe how you have seen an application of material covered in spring biology in a non-class situation.

B. Write and answer a question that you wish would have been on this problem set. Try to make this question at a high level of Bloom’s taxonomy.
