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Lab: Digestion and Enzymes

Digestion in the human body is both a mechanical and a chemical process. Mechanical chewing with the teeth and the churning of the stomach physically break down large food items. Chemical digestion occurs with acids and enzymes. Acids are non-specific in that they break up any molecule they encounter. Enzymes act on specific macromolecules such as proteins, carbohydrates, or fats, breaking them into their smaller pieces (monomers).    

Once food is broken down into its smallest components (monomers) it can then be passed directly into the blood stream in a liquid solution. From the blood stream, these small molecules can be passed to all the cells of your body, providing energy and building blocks for the body.

Your job today is to determine how saliva aids in the digestion of starch.  When you eat starchy food like crackers or rice or pasta, the amylase enzyme in your spit breaks up long chains of the macromolecule starch into individual glucose (sugar) monomers. If you chew a cracker long enough, it will start to taste sweet. This is from the sugar monomers produced from the break down of starch.
STARCH

Starch is a kind of carbohydrate called a polysaccharide.  Polysaccharides means “many sugars”.  Starch is made up of many glucose molecules stuck together.
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In order to determine how saliva aids in the digestion of starch, you will test whether or not the amylase enzyme in your spit breaks starch (a carbohydrate) into glucose monomers. You will also test how enzyme activity is affected by conditions in the human body.   

Amylase breaks down carbohydrate. Starch: this carbohydrate is found in breads, rice, potatoes, and corn and it provides the human body with energy.  Starch is made up of chains of glucose monomers. 
Class supplies - Ice bath, 4 hot baths, Deionized water.

Group Supplies (set up at each table, work in groups of 4)

· Mortar and pestle  





· 2 crackers 

· Small scoop

· 7 toothpicks

· 50-ml beaker with DI water

· 1 pipette

· 5 glucose test strips
· Dropper bottle of iodine
· 7  2-ml micro centrifuge tubes

· Tube rack

· Permanent marker
Part 1: Testing for presence of starch

1. Assign one person in the group to be each of the roles below:

a. Spitter/chewer:  This person needs to properly clean out their mouth. Rinse your mouth 5 times in the drinking fountain by swishing clean water through your mouth. 

b. Scientist/instructor: This person reads the instructions to the group and checks off each step as the group finishes that step.

c. Time Keeper:  This person will time every step of the lab.

d. Organizer: This person makes sure all the tubes are labeled and that the data are recorded.

Set up



2. Gather two micro tubes and label one cracker and the other spit.
3. Grind up 1 cracker in the mortar to make crumbs.

4. Fill the cracker micro tube up half way with cracker crumbs. 

5. Add 1ml of water to the cracker micro tube
6. Have the spitter person rinse their mouth out with water and fill the spit tube with spit only.
7. Add 2 drops of iodine to each micro tube. Stir with a toothpick.

8. Iodine is an indicator:  When it touches starch it changes from a pale brown to a black/dark purple

9. Write in your results on the data sheet.

10. Throw away these two tubes.
Part 2: Testing if starch is broken down into sugar by amylase, the enzyme

Set up


1. Gather two new test tubes and label one cracker/water and the other cracker/spit
2. Fill the cracker/water micro tube up half way with cracker crumbs. 

3. Add 1 ml of water to this micro tube.

4. Have the person with the clean mouth chew half a cracker for at least 30 seconds.

5. Fill the cracker/spit micro tube up half way with cracker goo-spit from your mouth. 

6. Mix with a toothpick.

7. Let both tubes sit for 5 minutes.

8. Put a glucose test strip into each tube for 5 seconds.  

9. Record the color of the strip EXACTLY 15 SECONDS after you pull it out of the tube.

10. Refer to the color chart on the side of the glucose strip bottle.

11. Record the results on the data sheet

Part 3: How does temperature affect enzymes?

Set up


1. Gather two micro tubes

2. Put only spit into two tubes. Fill half way up. NO CRACKER.

3. Label each micro tube 

a. Hot: Boiling ___________degrees

b. Cold: Cold ____________degrees

4. Put the tubes in the ice bath or hot bath for 15 minutes.



5. After 15 minutes, remove the tubes from the hot/cold bath

6. Add three scoops of cracker crumbs to each tubes and MIX well.
7. Return to the hot/cold bath and wait 5 more minutes. 
8. Label 2 new test strips: hot, cold

9. Remember to take the temperature of the boiling water bath, ice bath, and the room and record the data in the blank spaces above.

10. Read the color chart to figure out the amount of glucose present in your tube.

11. Record your results on the data sheet 

Data Sheet:  




Name:





Part 1: Testing for presence of starch

	Cracker/water + Iodine
	Spit + Iodine

	What color is the mixture? ___________________
	What color is the mixture? ___________________

	Is there starch? _________________
	Is there starch? ______________________


1. What would you conclude if the cracker/water tube did not turn dark purple?

Part 2: Testing if starch is broken down into sugar by amylase, the enzyme

	Cracker/water + glucose test strip
	Cracker/spit + glucose test strip

	What color is the test strip?  ____________
	What color is the test strip?  _____________

	Was there sugar produced? ___________________

How much? ________________________________
	Was there sugar produced? _____________

How much? __________________________


2. What did the spit do to the cracker solution?

3. Where did the sugar come from?

4. Explain in 2-3 sentences what happened in the cracker/spit tube.  Include the terms in your answer: enzyme, amylase, substrate, macromolecule, monomer, cracker/starch, product, glucose/sugar.

Part 3: How does temperature affect enzymes?

	Hot bath
	Ice bath 

	What color was the test strip?  ____________
	What color was the test strip?  ____________

	Was there sugar produced? ____________
	Was there sugar produced? ____________

	How much sugar was produced? ____________
	How much sugar was produced? ____________


5. What is the effect of temperature on your enzyme, amylase? 

Fill in this summary table form your data in part 2 and part 3. This will be used for your graph in excel (computer). 

	Lab setup 
	Temperature in degrees
	Enzyme activity

How much glucose was present? 

	Ice Bath (part 3)
	
	

	Room Temp (part 2)
	
	

	Hot Bath (part 3)
	
	


Computer report.

Introduction.

6. Explain how enzymes work. (You can check your previous work “Part 2” Question 3.)

7. Explain how you tested for the conversion of starch to sugar? 

8. What did you use iodine to test for?

9. Why did you add iodine to the spit only tube in part 1?

Data

10. Using your summary data table, create a graph that shows temperature versus glucose concentration.  Temperature should be on the x-axis and glucose concentration on the Y-axis.
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Analysis

11. How did temperature affect the enzyme activity of amylase?

12. What was the optimal temperature for amylase?

13. How might drinking a frozen slurpee affect enzyme activity in your stomach?

14. Catabolism is a process that occurs when enzymes break larger molecules apart into smaller molecules.  In this activity the macromolecule starch, a carbohydrate, is broken down into _______________ by the catabolic enzyme amylase.

Conclusion

15. How was enzyme activity (glucose concentration) affected by temperature?

16. If you found bacteria in a deep-sea volcanic vent that lives in at temperatures of 200 degrees, what temperature do you think its enzymes would function best at?  Draw or create a graph using Excel of what that hot water bacteria’s enzyme activity would look like.
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Mono = one


Poly = many





These glucose monomers are called  monosaccharides because they only have “one sugar.”





Monomers of glucose





Spit only (at least 1 ml)





Cracker crumbs and water (1 ml)








Iodine





Iodine





Cracker crumbs + water (at least 1 ml)








Spit cracker goo 


(at least 1 ml)








Boiling: Spit only





Ice: Spit only





Colde





Hote
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