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Chemistry of Carbohydrates

Introduction:

Biologists today depend on chemists for much of the understanding of life and life processes.  Thus, an understanding of some chemistry of living things is necessary.  Carbohydrates make up a large group of chemical compounds found in cells.  Carbohydrates are an energy source or are used in making cell structures.

Standard:

H.1L.1 Compare and contrast the four types of organic macromolecules.  Explain how they compose the cellular structures of organisms and are involved in critical cellular processes.

Objectives:


1.  Identify the structure of monosaccharides, disaccharides and polysaccharides.


2.  Demonstrate how monosaccharide molecules are joined through condensation.


3.  Use the ratio of hydrogen to oxygen to identify carbohydrates.

Materials:

(  Scissors

(  Glue stick or tape
(  Cutout sheet with monosaccharides

Lab procedure:

Carbohydrates contain three different elements – carbon (C), hydrogen (H) ,and oxygen (O).  All carbohydrates have been placed into three groups – monosaccharides, disaccharides, and polysaccharides.  We will now examine each type of carbohydrate.

Group 1.  Monosaccharides (single molecule sugars)

Lets look at the structures of three monosaccharides



1.  What elements are present in monosaccharides?_________________________________________________________

2.  What is the formula for each monosaccharide?


Glucose:  C___H___O___

Galactose:  C___H___O___

Fructose:  C___H___O___


Are the formulas the same?_____________

3.  What is the ratio of hydrogen to oxygen in monosaccharides?________________________________________

4.  How does the ratio of hydrogen to oxygen in monosaccharides compare to that ratio in water?

     ____________________________________________________________________________________________________

Group 2.  Disaccharides (double molecule sugars)

Disaccharides are created when two monosaccharides bond together chemically.  Lets look at the structure of sucrose, a common disaccharide formed when glucose and fructose bond together.






1.  What is the chemical formula for sucrose?



C___H___O___

2.  What is the ratio of hydrogen to oxygen in disaccharides?_____________________________________________

3.  Is the ratio of hydrogen to oxygen in sucrose the same as in monosaccharides?________________________

(  Use a pair of scissors to cut out a glucose molecule and a fructose molecule from the page of carbohydrate cutouts provided in this lab.  Make sure that you only cut along the SOLID lines.

(  Attempt to connect the glucose and fructose molecule together.  They should fit like an interlocking puzzle piece.

4.  What must be done to glucose and fructose in order to make them fit together as sucrose?

     _____________________________________________________________________________________________________

(  Now carefully cut along the dotted lines and remove the OH end from glucose and the H end from fructose.

5.  When fit together, the OH and the H ends that were removed from the cutouts have what formula?




H___O___

6.  What molecule is this commonly known as?___________________________________________________________

Group 3.  Polysaccharides (multiple molecule sugars)

Polysaccharides are formed when many monosaccharides are bonded together chemically to form large sugars.  Polysaccharides have many jobs in the bodies of plants and animals such as energy storage and structural support.  One common polysaccharide is starch, found in many plants as a form of energy storage.  You will create a starch molecule now.

(  Cut out the remaining glucose molecules from the page of carbohydrate cutouts.  Again, make sure that you only cut along the SOLID lines. 

7.  What must be done in order to make the glucose molecules fit together like interlocking puzzle pieces?

     _____________________________________________________________________________________________________

(  Cut out the OH end from one glucose and the H end from another and fit them together.  Continue until all of the remaining glucoses are added to the molecule.

8.  How many water molecules must be removed to form the starch molecule?_____________________________

9.  Using your knowledge of the formula for glucose, and the fact that each two glucoses loses one water when they join, calculate the formula for starch.




C___H___O___

10.  What is the ratio of hydrogen to oxygen in starch?____________________________________________________

Post-Lab Analysis:

1.  The reaction that forms carbohydrates is called dehydration synthesis.  Explain how the events in this lab prove that the term dehydration is correct.


____________________________________________________________________________________________________

____________________________________________________________________________________________________
2.  The job of starch in plants is energy storage.  Explain how the structure of starch makes it effective at doing this job in plants.


____________________________________________________________________________________________________


____________________________________________________________________________________________________

3.  Glucose is called blood sugar.  If this is true, what type of carbohydrate (monosaccharide, disaccharide, polysaccharide) is used in the body for immediate energy?


________________________________________________

4.  What must be done to polysaccharides in order for the energy they store to be ready for the body to use immediately?


____________________________________________________________________________________________________


____________________________________________________________________________________________________

5.  Use your knowledge of how polysaccharides form to explain what must occur to break them into simple sugars again.


____________________________________________________________________________________________________


____________________________________________________________________________________________________

