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Study Guide


The Basics (Lectures 1-2)

1) Rice Crispy Treats: Remember the analogy to tell your friends.

Monosaccharides (Lectures 2-4)

1) Can you tell the difference between a Fischer and a Haworth formula?

2) Pyranose and Furanose: what do these mean?

3) Can you mutarotate a sugar?  How many forms?  Which is the least stable?

4) Can you convert a Fischer formula to a Haworth formula or vice versa?

5) Do you know the differences between D & L sugars?  Do these forms convert to each other in solution?
6) Do you know what enantiomers, diasteromers, and anomers are?

7) Can you draw the Fischer formulas of all 5 big wood sugars?

8) Can you convert a 3D image of a sugar into a Fischer form of the sugar?
9) What can you tell me about the physical properties of sugars?

10) What is the difference between an  and  linkage?

11) If I gave you a variety of pentoses, hexoses, uronic acids, alditols, deoxy sugars, disaccharides, and ketoses, could you tell me which class they fit in?

12) Can you tell me the difference between a hemiacetal and an acetal?

13) What is a glycosidic bond?

14) How are sugars numbered?

15) What is a reducing sugar?

16) Can you draw the Haworth formula of cellobiose?

17) Can you draw the cellobiose in the chair formula?

Cellulose (Lectures 5-6) 

1) Can you draw a short segment of cellulose with the proper linkages and functional groups?  Can you do this in the chair form, the Haworth form, and the Mills form?

2) Do you know roughly what proportion of native cellulose is crystalline and which portion is amorphous?

3) Can you define DP, Mn, Mw, and polydispersity?  Do you know the equations?

4) If I gave you information about the Dp of a mixture of cellulose polymers, could you calculate Mn?  Mw?

5) Which is larger, Mw or Mn?

6) Could you show me the reducing end of a cellulose molecule?

7) What linkage is responsible for the linear nature of cellulose?

8) We spent a goodly amount of time discussing the orientation of cellulose molecules in microfibrils.  These are things I hope that you have learned from this:

a) Being able to draw the orientation in the a-c plane of both Cellulose I and Cellulose II and being able to draw the intra and inter molecular hydrogen bonding.

b) View of the orientation in the a-b plane for Cellulose I and Cellulose II and being able to show how cellulose is bonded in this view.

c) Cellulose II: what the debate involving the orientation of the cellulose molecules in this material.

9) Is cellulose hydrophobic or hydrophilic?

10) Why doesn’t cellulose dissolve in water?

a) How small does a fragment of cellulose need to be to have some water solubility?

Hemicelluloses (Lectures 7-8) 

1) Can you name the components that make up hemicelluloses?  Could you give me a rough idea of which sugars are more prevalent in hardwood than in softwood?

a) You will need to be able to recognize specific hemicelluloses by:

i) Structure in the chair form

ii) Structure in the abbreviated wood chemist form

(1) Could you match the abbreviated structures to the chair forms?

iii) Information on the individual components

(1) For example, a straight chained linear polysaccharide made up of glucose and mannose

iv) Which hemicellulose in hardwoods contains acetyl groups?  How about in softwoods?

2) What are uronic acids?
a) Can you turn them into lactones?

b) Where are they typically found in hemicelluloses?

3) Could you give me a rough idea of the amount of hemicelluloses in softwood versus hardwood? (Both in terms of total amounts and in terms of xylans versus mannans)
4) Could you discuss polymer properties of hemicelluloses?  DP? Branching?

a) Why are some hemicelluloses water soluble and others are not?

5) What other compounds are associated with hemicelluloses?  Acetyl groups?  Methyl groups?

6) Individual hemicellluloses:
a) Xylans 
i) What is the backbone made of?

ii) What is different about the reducing end of this molecule?
b) Glucomannans

i) What is different between hardwood and softwood glucomannans?

ii) Which has more glucomannans, hardwoods or softwoods?

iii) What causes some glucomannans to be water soluble while others require alkali?
c) Arabinogalactans

i) Why are arabinogalactans so water soluble?

ii) What tree species contains a large amount of this hemicellulose?

d) Pectins

i) Are pectins major or minor components of wood?

ii) What type of hemicelluloses fit under the pectins name?
iii) Why do some people refer to pectins as extractives and not as hemicelluloses?

e) Glucans

i) How are glucose units linked in callose?

ii) How are glucose units linked in amylose?

iii) How are glucose units linked in amylopectin?

iv) What is the structure in solution of amylase?

(1) Why doesn’t amylopectin have the same structure in solution?

f) Chitin

i) Can you draw the repeating unit of chitin?

ii) Where is chitin found and in what amounts?
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