Student’s Guide- Breaking It Down

Breaking It Down
Exploration

Question: Does your mouth “water”? Is the saliva in your mouth and water the same thing?

Materials (groups of 2)

4 glass tubes

1 Ruler

1 Marker

1 roll labeling tape

Starch solution

Iodine solution

2 Droppers (plastic or glass)

Part A:
1. Using labeling tape and a marker label all four of your glass test tubes.  The tubes should be labeled as follows: Water, water + starch, saliva + starch (your initials), saliva + starch (your partner’s initials). Using a ruler to measure, make tick marks on your tube where you measure out 0.5 inch from the bottom of the tube and another mark about 1.5 inches from the bottom of the tube.

2. Each partner spit into the tube labeled saliva + starch with their own initials. While collecting saliva try not to laugh, and do not chew gum (gum will skew our results). Collect enough saliva to fill the tube at least 0.5 inch. Make sure to handle only the tube containing your own saliva.

3. In the two tubes labeled water, and water + starch, add an equal level of distilled water to the 0.5 inch mark. 
4. Add the starch solution using the provided dropper to both of the “saliva + starch” tubes and to the “water + starch” tube, add enough solution to bring the liquid up to the 1.5 inch mark. Swirl to mix. Record your observations in the column labeled “Before Addition of Iodine” in Table 1. Wait 10-15 minutes.
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5. Add a few drops of the iodine solution using the dropper provided to each tube and swirl to mix. Record your observations in the column labeled “After Addition of Iodine” in Table 1. Record your observations after 10 minutes in the column labeled “10 Minutes After Addition of Iodine” in Table 1.

6. Add your data to the class data so that the whole class can compare their results.

Table 1

	Tube
	Before Addition of Iodine
	Immediately After Addition of Iodine
	10 Minutes After Addition of Iodine

	Saliva + Starch
	
	
	

	Saliva + Starch
	
	
	

	Water + Starch
	
	
	

	Water (no starch)
	
	
	


________________________________________________________________________

Concept Development

1. What is starch?  What are some sources of starch? 

2. During the Exploration, what change(s) did you observe in the tubes? When did these changes occur? 
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3. Does iodine always result in a blue color? What evidence leads you to this conclusion? 
4. What color do you observe when you add starch + water + iodine?  What color do you observe when you add water + iodine? What compound can you then say causes the blue color reaction?  
5. What color do you observe in the tube that has saliva + starch + iodine? How does this compare to the reaction you observe in the water + starch + iodine? How does the saliva + starch + iodine reaction compare to the water + iodine reaction? 
6. Consider your response to the last part of question 6, how do you explain the reaction you observe in your saliva + starch + iodine tube? 
7. Would the reaction change if you added iodine to the saliva tube immediately after adding starch? Why or why not?

8. Think about the process of digestion; what is the purpose of saliva?

9. Examine the class data.  How do the results compare?

10. What is the purpose of using water in the tubes?
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11. What did you learn today about the digestive process?  In what other organs might this process be important?

Concept Application

Materials (groups of 2)

1 pair of gloves per person 
1 glass tube 

2 glass slides

1 marker

4 droppers (plastic or glass)

Yeast solution

Distilled Water

Hydrogen peroxide

Part A:

1. Collect some saliva from 1 partner into the glass tube.

2. Using the marker take one of the glass slides and draw a line down the middle dividing the slide into two halves.  Label one of the halves “saliva” and the other half “yeast”.  Label the second glass slide “water”.


3. Using a dropper place a few drops of saliva onto the appropriate slide. 

4. Using a new dropper place a few drops of the yeast solution onto the appropriate slide.

5. Using a new dropper place a few drops of distilled water onto the appropriate slide. Record your observations of each solution in the column labeled “Before Addition of 10% H2O2” in Table 2.

6. Using a new dropper add a couple of drops of 10% H2O2 (hydrogen peroxide) to each of the three solutions (water, yeast and saliva).  Record your observations of each solution in the column labeled “After Addition of 10% H2O2” in Table 2.
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Table 2

	Tube
	Before Addition of 10% H2O2
	After Addition of 10% 

H2O2

	Saliva
	
	

	Water
	
	

	Yeast
	
	


1. Refer to Table 2. What similarities did you observe? What differences did you observe? 

.
2. What does hydrogen peroxide do when you put it on a cut? Do you get a similar or different reaction from adding hydrogen peroxide to saliva?

3. Considering the formula of hydrogen peroxide is H2O2, what are we actually witnessing with the bubbles?

4. How do these results compare to your findings from the concept development?

.
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Part B: Discuss commercial products such as Bean-O and Lactaid.

________________________________________________________________________

Part C:
1) In groups, research the use of enzymes in industry.  Each group will be assigned one of the following categories (food, pharmaceuticals, cleaning or science research). 
2) Present the enzyme, the mechanism of action, and why it was chosen.  Give a 3-5 minute oral presentation to the class; appropriate visual aids are encouraged.

Water





Saliva              Yeast                      
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