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Organic Monomers and Polymers

From: http://www.pbs.org/saf/1401/teaching/teachinghs.htm
Each of the major classes of organic compounds has recognizable “building block” molecules.  For carbohydrates, the building block is glucose.  
Construct a glucose molecule:


[image: image3.png]



The building block molecules can be combined to form macromolecules.  If the macromolecule forms a chain of the same basic type of building block, or monomer, the chain is called a polymer.  Typically the macromolecule is the form that represents the complete and useful structure.  Macromolecules are all formed by using the same process, dehydration synthesis.
Modeling Dehydration Synthesis 
To produce larger carbohydrate molecules, glucose is linked to other sugar molecules. During this bonding process, two atoms of hydrogen and one atom of oxygen are removed from the linking sugars. These atoms join together to produce a molecule of water. Hence, this type of sugar bonding is called dehydration synthesis. 
1. Work with another group. 
2. Place both models side-by-side in the same orientation (see below).  Remove the two hydrogen atoms and one oxygen atom that are associated with dehydration synthesis (identified by the dashed line). 
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3. Join the free bond of the ring oxygen atom from the left molecule to the free bond of the carbon atom on the right. Join the three removed atoms together to form a molecule of water. 
4. You have created a disaccharide, maltose.  Combine your disaccharide with another to begin creating a polysaccharide, the polymer form of carbohydrates.

5. Continue until all the glucose molecules have been joined.

Questions 
1. What type of molecule is removed during dehydration synthesis? 
2. What happens to the "open" bonds that are created as neighboring sugar molecules lose component atoms? 
3. What might happen if you added water to a starch molecule? 
Hydrolysis

To break a macromolecule into the component monomers, you must break the bond joining the monomers and add the hydrogens and oxygen from the water molecule that was removed when the dehydration synthesis occurred.  Do this!  Be careful about how you break the bond or you will not complete your monomers properly.
Questions – use Chapter 3 of your book to help with these!

4. Question 3 above asks what might happen if you added water to a starch molecule.  In fact, specialized proteins called enzymes are required before anything will happen.  Enzymes reduce the amount of energy required for a chemical reaction to take place.  What molecule serves as the “battery” or energy source for chemical reactions in cells?  The presence of what functional group adds energy to this molecule?

5. Dehydration synthesis (also known as a condensation reaction) always produces a molecule of water as a byproduct.  What atoms must always be removed from the participating molecules to do this?  

6. The organic molecules can all form macromolecules, but some of these macromolecules are classified as polymers.  Explain what is special about polymers.
7. You have modeled formation of a macromolecule from monosaccharides, the monomer of carbohydrates.  For each of the organic macromolecule types, list the elements used, state the name of the “building block” molecules that are combined to created the macromolecule, and tell whether or not the macromolecule formed when these are joined is a polymer.

	Macromolecule
	Elements
	Building Block(s)
	Polymer?

	     Carbohydrate
	
	
	

	Lipid - Triglyceride
	
	
	

	Protein
	
	
	

	Nucleic Acid
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