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Chapter 7 Objectives

1. Be able to define:  carbohydrate, monosaccharide, disaccharide, oligosaccharide, polysaccharide, aldose, ketose, epimers, pyranose, furanose, mutarotation, anomers, anomeric carbon, hemiacetals, hemiketals, acetals, ketals, aldonic acids, uronic acids, reducing sugar, O-glycosidic bond, homopolysaccharide, heteropolysaccharide, amylopectin, amylose, glycogen, cellulose, chitin, and hyaluronate.

2. Be able to explain (using words and balanced equations) the connection (cyclic nature) between photosynthesis and metabolism. 

3. Be able to draw (and recognize) the structures of the following monosaccharides: D-glucose, D-glyceraldehyde, dihydroxyacetone, D-erythose, D-threose, D-ribose, D-fructose, D-galactose, D-mannose, (-D-glucose, (-D-glucose, (-D-fructose, (-D-fructose, (-D-glucosamine, N-acetyl-(-D-glucosamine, (-D-glucose-6-phosphate, (-D-glucuronate, and D-gluconate.

4. Be able to describe the structures of lactose, maltose, and sucrose.  Know the identity of the monosaccarides used to form each and the type of linkage between the monosaccharide units.  Know where these disaccharides are found in nature.

5. Explain the chemical process of milk spoiling.

6. Be able to determine whether a sugar is a reducing sugar or a nonreducing sugar based on the sugar’s structure.  Explain the expected visual observation if a sugar is reacted with Tollen’s Reagent or Benedict’s Reagent.

7. Be able to determine the reducing end of a disaccharide or a polysaccharide.

8. Be able to describe the two polysaccharides that make-up starch and draw a representative portion of there structures.

9. Discuss the number of reducing ends versus the number of nonreducing ends in a amylopectin molecule.  Which end are glucose units cleaved from in the metabolism of amylopectin?

10. Be able to describe glycogen, draw a representative portion of its structure, and explain the advantage of a cell storing carbohydrates in the form of glycogen instead of D-glucose.  Discuss the number of reducing ends versus the number of nonreducing ends in a glycogen molecule.  Which end are glucose units cleaved from when the blood glucose level needs elevating?

11. Be able to describe cellulose, draw a representative portion of its structure, and explain why it is not soluble in water like amylose. 

12. Be able to explain why most mammals cannot access the energy stored in cellulose via their metabolic pathways.  What is special about the mammals that can metabolize cellulose?

13. Be able to describe chitin and draw a representative portion of its structure.

14. Be able to describe hyaluronate and draw a representative portion of its structure.

15. Be able to explain nature’s purpose in producing each of the polysaccharides covered in lecture.

