PSE 406, Autumn 2005


Homework #4

Due Friday December 9, 2005

1. Beta carotene was described in class as one type of plant extract.  How many isoprene monomer units are contained in one molecule of this material?

2. Please draw the structures of the following categories of materials:

a. Ester formed by reaction of stearic acid and ethyl alcohol

b. Ester formed by reaction of gluconic acid and vanillin

c. Ester formed between a glucomannan and one molecule of acetic acid

3. a. Please name the inorganic cation that will produce insoluble reaction product with mannose or with mannose containing polymers.

b. Briefly explain why this cation will not produce an insoluble glucose reaction product.
4. What pH range must you use to hydrolyze cellulose or hemicelluloses and form only free sugar monomers?

5. What is the name of the primary type of bond occurring between sugar units in carbohydrates?

6. a. Why must you form a chemical derivative of monomers sugar units before analyzing a sugar mixture by gas chromatography?

b. Name two different types of derivatives that could be used for this purpose.

7. a. Define the terms: furanose and pyranose.

b. How can you determine if sugar units in a solution are present in furanose or in pyranose form?

8. Describe the steps required to determine Klason lignin.

9. Describe two different chemical methods to produce monomer sugar units from hemicelluloses.

10. Sulfuric acid provides the acidity for nitration of cellulose.  What is the other acid present during nitration?
