Name______________________________________ Date__________________ Period_______

Introduction to Metabolism

Background:

Metabolism refers to the total set chemical processes that take place within an organism.  It looks at what compounds are formed and which are degraded, or what is made and what is broken.  You learned in the last unit that some chemicals are used to store or release energy.  Now you need to discover how that energy is stored and released.  Every time a chemical reaction takes place, bonds are formed and broken.  In this activity you will create, breakdown and recreate chemicals you have seen in biologically important chemical reactions.  We will look specifically at the reactions from photosynthesis and its opposite, cellular respiration. 
Photosynthesis

6 CO2       +      6 H2O   (      C6H12O6       +      6 O2
Cellular Respiration

C6H12O6     +      6 O2     (         6 CO2       +      6 H2O   

Materials:

Marshmallows



Toothpicks


Markers

Procedures:

1. Use the markers to label the marshmallows.  Choose a color to represent Carbon, Oxygen, and Hydrogen.  Mark the marshmallows in the correct colors to create the reactants in the photosynthesis reaction using the toothpicks to represent the bonds.
2. Create all of the reactants for photosynthesis and use the table to determine the amount of energy held in each of the molecules.

3. Rearrange the atoms to form the products of photosynthesis.  Again, use the table to determine the amount of energy held in the bonds of the glucose molecule.

Table 1: Reactants of Photosynthesis

	Bond
	Average Bond Energy (kJ/mol)
	Number of bonds in Water
	Number of bonds in Carbon Dioxide
	Total Bond Energy (kJ/mol)

	C-H
	98
	
	
	

	O-H
	110
	
	
	

	C-C
	80
	
	
	

	C-O
	78
	
	
	

	C=O
	187
	
	
	

	O=O
	116
	
	
	


Total Bond Energy of Reactants: ______________________________

Table 2: Products of Photosynthesis

	Bond
	Average Bond Energy (kJ/mol)
	Number of bonds in Glucose
	Number of bonds in Oxygen
	Total Bond Energy (kJ/mol)

	C-H
	98
	
	
	

	O-H
	110
	
	
	

	C-C
	80
	
	
	

	C-O
	78
	
	
	

	C=O
	187
	
	
	

	O=O
	116
	
	
	


Total Bond Energy of Products: ______________________________

1. How do the total bond energies of the reactants and photosynthesis compare?  Which has more energy in the bonds?  Why is this important?

2. Part of the each equation is missing.  What is the missing component?

3. Where does the extra energy for the photosynthesis reaction come from?  Where does it go after cellular respiration?

4. What do you notice about the energy level of double bonds?

5. Based on this exercise, why would you say metabolism is important for all living things?

