Enzymes Break it Down
Lesson Plan, Student Handouts, Answer Keys/Samples, Supplemental Materials

Topic: 

· Genetics/DNA

Subject/Grade Level:

· 7th Grade Life Science

Project Duration:

· Day 1:  The activity will demonstrate enzyme activity, and how changes in the physical conditions affect their performance. Students will observe active enzymes on saliva. There is a whole class activity, which will take less than 10 minutes, followed by a 7 min demonstration with 2 students viewable by the whole class using the iPad/Apple TV as a document camera for observation. 
Materials (in groups of 4):

· 2-4 test tubes
· Test tube rack
· Small cups

· Saltine Crackers

· Water

· Droppers

· Pipette or teaspoon 

· Waxed paper

· Tincture of Iodine (50%)
Next Generation Science Standards:

· LS1.A: Structure and Function 

· Within cells, special structures are responsible for particular functions, and the cell membrane forms the boundary that controls what enters and leaves the cell. (MS-LS1-2) 

· PS1.B: Chemical Reactions 
· Substances react chemically in characteristic ways. In a chemical process, the atoms that make up the original substances are regrouped into different molecules, and these new substances have different properties from those of the reactants. (MS-PS1-3) (Note: This Disciplinary Core Idea is also addressed by MS-PS1-2 and MS-PS1-5.) 
· ETS1.B: Developing Possible Solutions 
· A solution needs to be tested, and then modified on the basis of the test results, in order to improve it. (secondary to MS-PS1-6) 
· ETS1.C: Optimizing the Design Solution 
· Although one design may not perform the best across all tests, identifying the characteristics of the design that performed the best in each test can provide useful information for the redesign process—that is, some of the characteristics may be incorporated into the new design. (secondary to MS-PS1-6) 
· The iterative process of testing the most promising solutions and modifying what is proposed on the basis of the test results leads to greater refinement and ultimately to an optimal solution. (secondary to MS-PS1-6) 
Common Core State Standards:

· Speaking & Listening
· Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher- led) with diverse partners on grade 7 topics, texts, and issues, building on others’ ideas and expressing their own clearly. 
Learning Objectives: 

· Students will be able to define enzyme.

· Students will observe enzyme activity.
· Students will explain how changing the physical conditions affects enzyme activity.

Background Information:

· DO NOT allow the students to ingest any of the iodine! 
· Enzymes are proteins that speed up or slow down a chemical reaction and are not consumed by the reaction. They play an important role in the living process. The most easily understood use of enzymes is in the digestive process. Digestion can include nutritious molecules or potentially harmful molecules like alcohol. Students will use active enzymes in their saliva to demonstrate how enzymes work on common food molecules. 
· Amylose, one of three forms of starch, is a long polymer of 200-2000 glucose subunits bonded together, and is found in crackers.

· Iodine molecules fit inside the starch helix and cause the starch to turn blue-black in color.

· Amylase is an enzyme found in saliva that breaks down amylose into its individual glucose subunits. At some point the amylase cannot accommodate the iodine molecules and the reaction does not occur resulting in a brownish color. 

· As the cracker is chewed, salivary amylase starts breaking down the amylase into shorter glucose polymers. Some will be converted and taste a little sweet. 

· [image: image1.png]Starch

(stored sugar in plants)

Amylose o Amylase

\ “starch clipper”




Because of the large amount of starch in the cracker, in the first trial you will run out of amylase in the saliva to break down all of the glucose. There is still plenty of starch left, resulting in a positive iodine reaction. 

· In the second trial, with a smaller piece of ground up cracker in a large volume of saliva, there will be enough amylase to digest all of the starch in a few minutes, resulting in a negative reaction in the starch test. 

Instructional Design:

· Anticipatory Set: 

1. Put a drop of iodine solution on one cracker. The cracker will turn blue-black. (Indicates no starch)

2. Give students saltine crackers. They are to chew for 5-10 minutes WITHOUT swallowing.

3. Observe and record taste every minute. (Should change from bland to sweet)

4. Have 1 student volunteer to spit out their cracker mush into a petri dish. Add iodine and observe. (Still blue-black because of the excessive amount of starch in a whole cracker compared with a little saliva.)

5. Have student’s record why they think there was very little change on their exit slip.

· Demonstration:

1. Ask for two student volunteers to spit at least 5mL of saliva into a cup.

2. For each student, break off two small pieces of cracker (the size of a pea). 

3. Place each cracker piece (keep separate) in between the waxed paper and crush. Place each set of crumbs into a separate test tube. 

4. In one tube add 5mL of water. In the second tube add 5mL of saliva. Mix each thoroughly and allow to sit at room temperature for at least 5 minutes. 

5. After 5 minutes, add 1 drop of iodine to each tube and mix. Record results.

6. Discuss reasons for the different results, focusing on the role of the enzyme in saliva.

* A variation would be to repeat the experiment at different temperatures (refrigerated, warm water bath) to test reaction rates. 

Assessment: Students will be assessed on the following pieces:

· Completed exit slip

