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ENZYME VIRTUAL LAB

http://www.mhhe.com/biosci/genbio/virtual_labs/
Choose:  Enzyme-Controlled Reactions
Purpose:  In this investigation you will determine the effects of substrate/reactant concentration and pH on the (initial) rate of an enzyme-catalyzed reation.

Objectives:  1. Determine the effect of substrate concentration on the initial rate of an enzyme-catalyzed reaction.

2. Determine the effect of pH on the rate of an enzyme-catalyzed reaction.

Procedure:  

· Click the TV.  Then click the play button on the video controller.  Watch the animation about enzyme action.

· Click more information to read about enzymes and substrates.

· To conduct the virtual experiment, adjust the pH on all the test tubes to “3” by clicking the down arrow.  Drag the piece of weighing paper with the powdered substrate into the test tube directly behind it (they are all varying amounts).  Note that the enzyme concentration of the test tube is constant.

· Click on the monitor to see the results.  It will show the amount of product produced from the substrate and enzyme reaction.  

· Record your data.

· Click reset and repeat the process with pH5.

· Click reset and repeat the process with pH 7

· Click reset and repeat the process with pH9.

· Click reset and repeat the process with pH11.

The amount of substrate is the independent variable.  Complete the data table.

Rubric:
Data Table/Procedure

Title









__________/3pts.

Labeling the IV column accurately





__________/3pts.

Labeling the DV columns accurately





__________/2pts.

Data Entry








__________/5pts.

Questions

(10 from experiment/4 from textbook on enzymes/5  textbook review)
_________/19pts.

Total 









_________/32pts
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Make the amount of substrate the independent variable.

       From the data table:

1. What amount of substrate produces the most product for pH 3?
2. What amount of substrate produces the most product for pH7?

3. What amount of substrate produces the most product for pH11?

4. What is the optimal pH level that lead to the most chemical reaction?

From the information section:

5. What macromolecule are enzymes?

6. How do enzymes help in chemical reactions?

7. What 3 main nutrients are involved in the chemical enzyme reaction in the digestive system?

8. Are enzymes able to catalyze more than once?

9. Enzymes help molecules to chemically change.  The new substance is called ________________.

10. Substrates and enzymes join at the active site.  This fitting is often compared to a _____________  _______  _____________ mechanism.

From the textbook:
11. Chemical reactions always involve changes in chemical _____________. (p.49)
12. What is released or absorbed whenever chemical bonds form or are broken? (p.50)

13. Chemists call energy needed to get a reaction started the ________________energy (p.5)

14. Proteins that act as biological catalysts are called ________________ .(p. 51-52)

15. When monomers join together, what do they form? (p.45)

16. What are the four organic compounds found in living things? (p.45)

17. Starches and sugars are both _________________.  (p. 45)

18. What is the monomer of Nucleic acids? (p. 47)

19. What is the monomer of proteins? (p. 47)
