Challenge Problem Set #1
1. Only amylase is composed entirely of α-D-glucose.  Cellulose is composed of β-D-glucose.  Both amylase and cellulose are made up of glucose.  They are hexoses or have 6 carbon atoms.  They contain carbon, oxygen, and hydrogen atoms.  Amylase is made up of α-D-glucose.  This means that the hydroxyl group of one glucose on carbon 1 is attached to another hydroxyl group of another glucose on carbon 4.  This means that the chains of glucose on amylase are aligned as they are shown:
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The CH2OH weigh the same side of the chain and cause the chain to form helical shapes.  Helix shapes take up less room.  By forming these helixes, amylase is ideal for storing sugar, as it does in plants.  On the other hand, cellulose chains are different.  The hydroxyl group of one glucose on carbon 1 is attached to another hydroxyl group of another glucose on carbon 1.  Or the hydroxyl group of one glucose on carbon 4 is attached to another hydroxyl group of another glucose on carbon 4.  This means that the each molecule of glucose is upside down relative to its neighbors.  They are aligned so that one glucose molecule has its CH2OH group on one side while its neighbors have it on the opposite side.  This balances out the weight and, thus, cellulose does not form helical shapes.  It stays in straight rows.  Also, its hydroxyl groups form hydrogen bonds between each chain of cellulose.  This makes the cellulose structure stronger.  Cellulose is part of the cell wall so the stronger it is the better.
2.  Amphipathic means that a molecule is both hydrophobic and hydrophilic.  It has regions for both traits.  Most lipids are hydrophobic and not amphipathic.  The only exception is phospholipids.  They are amphipathic.  Phospholipids have a polar end at the glycerol region.  The phosphate group is polar because the electronegative values between oxygen and phosphate are large.  Usually the functional group on the phosphate group is also polar.  The fatty acid tails are non-polar.  They are made up of hydro-carbon chains.  Due to the very little electronegative difference between the hydrogen atoms and the carbon atoms, the chains are non-polar. Thus, phospholipids are amphipathic.  This trait is good because phospholipids form cell membranes.  In any aqueous solution, phospholipids form bilayers.  Two layers of phospholipids come together.  On the inside of the layers are the fatty acids.  They are hydrophobic so they stay away from the external water.  On top and below the fatty acids are the hydrophilic heads.  The phospholipids form a decent border between the outside and the inside of the cell.  They allow certain molecules to pass through them and can act like filters. They can protect the cell organelles. Their structure of a bilayer looks something like this:
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