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Today, scientists use a combination of biology and chemistry for their understanding of life and life processes.  Thus, and understanding of some chemistry of living things is necessary.  Carbohydrates, lipids and proteins make up a large group of chemical compounds found in cells.  Carbohydrates are an energy source and are used in making cell structures.  Lipids are often stored when present in excess and also serve as an energy source.  Proteins are found in your muscles, skin, hair, and inside your organs.  Proteins are essential for body growth and repair and they also make up enzymes which function in the chemical reactions of your body.  

In this investigation, you will

· learn how to recognize and write simple formulas for carbohydrates, lipids and proteins.

· learn how to write structural formulas for carbohydrates, lipids and proteins.

· use models to construct carbohydrates, lipids and proteins.

Analysis Questions:  Please answer all analysis questions together as a group.  You will be responsible for knowing information about all of the nutrients, not just the ones you build.

1.) Name the three categories of carbohydrates studied in this investigation

2.) Give two examples each of sugars that are:

a. Monosaccharides _________________________________________________________________

b. Disaccharides ____________________________________________________________________

c. Polysaccharides __________________________________________________________________

3.) What three elements are present in all carbohydrates? 

4.) What is the approximate ratio of carbon : hydrogen : oxygen in carbohydrates?

5.) “Mono” means one, “di” means two and “poly” means many.  Why are these terms used in describing the three types of sugars? 
6.) Name the types of molecules and the number of each type needed to form a fat. 

7.) Was the fat molecule you built saturated or unsaturated?  How can you tell?

8.) List two ways that a fatty acid molecule differs from glycerol.

9.) Complete the following chart by using “yes” or “no” answers.

	Summary of Glycerol, Fatty Acids, and Amino Acids

	
	Glycerol 
	Fatty Acids
	Amino Acids

	Carbon present
	
	
	

	Hydrogen present
	
	
	

	Oxygen present
	
	
	

	Nitrogen present
	
	
	

	Has a carboxyl group
	
	
	

	Has an amino group
	
	
	

	Part of fat molecule
	
	
	

	Loses (OH) ends
	
	
	


10.) We used only 4 amino acids in our lab.  How many amino acids are present in nature? 
11.) List several body parts that are protein. 

12.) Name the four chemical elements present in all amino acids. 

13.) Name the two special groups of atoms found in all amino acids. 

14.) Explain how a protein is formed in living organisms. 

15.) Explain how one protein differs from another protein. 


16.)  What kind of reaction was used to create the disaccharides, the fat and the protein chain?
Person 1: Carbohydrate Models

Part 1 -  Monosaccharides:  A single molecule of sugar is called a monosaccharide.  Each monosaccharide can have different shapes due to a different arrangement of atoms.  In this part of the lab you will be comparing the monosaccharides: glucose, fructose and galactose.

Examine the structural formula of glucose, fructose and galactose.  You will notice three chemical elements that are present: C – Carbon, H – Hydrogen and O – Oxygen.  
1.) How many atoms of carbon are present in a molecule of 
a. glucose? ____________________________

b. fructose? ___________________________

c. galactose? __________________________
2.) Add subscripts to the following to indicate the proper simple formula.  Fill in the blanks by counting the total number of carbon, hydrogen, and oxygen atoms.
a. Glucose C__H__O__
b. Fructose C__H__O__

c. Galactose C__H__O__
3.) Describe the ratio between the each atom in glucose as seen in question #2. ______________________

Part 2 - Disaccharides: Two monosaccharide sugar molecules can join chemically to form a larger carbohydrate called a double sugar or disaccharide.  The prefix “di” means two.  By chemically joining a glucose molecule with a fructose molecule, a double sugar called sucrose is produced.  
Use the paper models to complete the activities in this section.  Only cut on the dotted lines.  Then join the remaining larger compound using the tape or glue stick provided.  
4.) In order to join two simple sugars you must first remove one molecules (H) atom and other molecules (OH) atom.  Does removing the (H) and (OH) allow the glucose and fructose fit together easily to form a sucrose molecule? ____________________

5.) The (H) and (OH) ends that were removed can also fit together with each other to form a simple molecule.  This new molecule has a simple formula of ___________________________ and is called ______________________________.  To show that water is removed with the joining of 2 monosaccharides add a blue water molecule (teardrop) to your model. 
6.) Write the simple formula for sucrose by adding together the molecular formulas for glucose and fructose and then subtracting water, H2O.  (Hint: Look at question #2 for help.)

a. Sucrose C__H__O__

7.) Different disaccharide molecules can be made by joining other monosaccharides in different combinations.  By chemically joining a glucose molecule with another glucose molecule, a double sugar called maltose is formed.  
a. Join a glucose molecule to another glucose to make maltose.  What must be removed to successfully make the disaccharide maltose? _________________________________

b. Write the simple formula for maltose – C__H__O__

c. How does the formula for sucrose compare to maltose? _____________________________

Person 2 : Lipid Models

Part 1 – The parts – To better understand the chemistry of fats, it is helpful to study first the small molecules which join to make up fats.  Fat molecules are made up of two small “building blocks,” or chemical molecules.  These molecules are called glycerol and fatty acids.  For this part of the lab you will need paper models of glycerol, saturated fatty acids & unsaturated fatty acids.

Glycerol:
8.) What elements are present in glycerol?  ___________________________________________________

9.) Are there any elements in glycerol that are not present in carbohydrates?  ______________________

10) What is the simple formula for glycerol?  C___H___O___

Fatty Acids:  As you investigate the fatty acid chains, you will notice the special arrangement of Carbon, Hydrogen, and Oxygen atoms.  This special end arrangement is called a carboxyl group (COOH).  It is when carbon has one bond to an OH and a double bond to an oxygen.
12) Compare the saturated fatty acid chains to the unsaturated fatty acid chains; write the simple formula for each below.


a.  Saturated – C___H___O___


b.  Unsaturated – C___H___O___

13) List a similarity between glycerol and fatty acids. _____________________________________________

14) Do both fatty acids and glycerol contain a carboxyl group? _____________________________________

Part  2: Combining Glycerol & Fatty Acids to Form Fats – A fat molecule consists of one glycerol molecule and three fatty acid molecules joined by dehydration synthesis.  Cut out the glycerol & fatty acid molecules given to you.  Cut only along the dotted lines.  You may reduce some of the paper width around each individual fatty acid chain to allow for an easier fit of the fat.  You can choose to make a saturated or unsaturated fat.
15) What must be removed to join a glycerol molecule to three fatty acid chains? _____________________

16) What chemical substance is formed when the (H) and (OH) ends are removed and joined.  ___________

17) How many water molecules are formed when one fat molecule is produced? ______________________. To represent this in your models add one “blue” water (teardrop) for each water that would be removed. 

Person 3: Protein Models
Part  1 – Amino Acids – The monomers – Proteins are complex molecules made up of smaller molecules called amino acids.  There are about 20 different amino acids found in nature.  The element nitrogen (N) is present in all amino acids.  Examine the structural formula of the four amino acids models available to you.  
18) Name the four elements present in these amino acids. ________________________________________

19) What is the simple formula for the amino acid


a. Glycine ?  C___H___O___N___


b. Alanine?  C___H___O___N___


c. Valine?      C___H___O___N___


d. Threonine?  C___H___O___N___

20) How do the simple formulas for all of the amino acids differ? ___________________________________ _________________________________________________________________________________________

Amino acids have two groups of special molecules.  Notice all amino acids have a carboxyl group (COOH) and all amino acids also have a special group containing nitrogen (NH2).

21) Look back at the carbohydrates you worked with earlier. 


a.  Do carbohydrates have carboxyl groups? ______________________________________________


b.  Do carbohydrates have amino groups? ________________________________________________

22) How does the number of hydrogen atoms compare to the number of oxygen atoms in each amino acid? ____________________________________________________________________________________
Part 2 – Combining Amino Acids to form Proteins – Amino acids are not protein molecules.  They are only the “building blocks” of proteins.  Several amino acids must be chemically joined in a chain to form a protein molecule.  We can show how amino acids join by using models.  Use the four paper models available for you to make a protein chain four amino acids long.  You can arrange them in any order you choose.  Remember only cut along the dotted lines.  
23) What molecules must be removed in order to join to amino acids together? _______________________

24) Those two molecules can join to form the compound ___________ whose simple formula is _________.

25) How many molecules of water are formed when four amino acids are joined to form a protein? _______ In your model you can represent this by adding a water (teardrop) to each location of the peptide bond.

26)Describe the difference between an amino acid molecule and a protein molecule. __________________ _________________________________________________________________________________________
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