Name:
How effective is your Detergent?

Materials per group:
· 11 non-labeled test tubes of gelatin (jello)
· Marking pencils or sharpies
· Test tube racks (3)

· Metric ruler

· 11 plastic pipets

Shared materials:

· Laundry detergent

Introduction:

Enzymes are proteins that speed up chemical reactions. Today, you will be working with the enzyme protease which is found in laundry detergent and breaks down protein (like the protein found in jello, protease changes the jello from a gel to a liquid). About half of all liquid laundry detergents contain enzymes, the other half are enzyme-free. 

Today you will be answering 2 questions;

1. Is there a difference in the effectiveness of laundry detergents with vs. without enzymes?

2. Does the enzyme concentration (increasing or decreasing the amount of enzymes) in the laundry detergent change how effective the laundry detergent is at breaking down protein? 
Pre-lab:

Hypothesis:

Procedure:

Day 1

Part 1:  A Survey of Various Laundry Detergents:  Enzymes vs. No Enzymes
    Independent Variable(s):

    Dependent Variable(s): 

    Control:
1.  Each group needs  6 non-labeled test tubes containing gelatin.  Label the test tubes with # 1-6 and your initials (or group number).  Place the test tubes back in a test tube rack.

2.  Get the five detergents to be tested.  Test tube six will be your control tube containing only water. 
3.  Remove the “1” test tube from the test tube rack.  With a sharpie marker, mark the level of the gelatin in this tube with a small thin line (mark the level all the way around the tube so it is visible from all sides).

4.  Place the bottom of the tube on a flat surface (your lab bench) and with a ruler, measure in millimeters from the tabletop to the marker line.  Record this measurement in the “Initial Height” column of Table 1.  Place test tube “1” into the test tube rack.

5.  Repeat steps 3 and 4 with test tubes “2”, “3”, “4”, “5”, and “6”.

6.  Begin with the detergent that is listed as “1” on Table 1.  Draw up 1 ml of this detergent and place it into your test tube labeled “1”.  Make sure you use only the designated pipet for this detergent because you do not want to cross-contaminate the detergents you are working with.

7.  Place the test tubes back into the test tube rack.

8.  Repeat steps 6 and 7 with detergents 2, 3, 4, 5, and 6 from your table.

9.  Cover your test tubes with a piece of plastic wrap to avoid contamination and leave overnight.

Part II:  Using  Detergent with Enzymes to Test the Effect of 
Enzyme Concentration on Protein Digestion
    Independent Variable(s):

    Dependent Variable(s): 

    Control:
1.  Obtain 5 non-labeled test tubes containing gelatin and label them 0%, 25%, 75%, and 100%.  Also label each test tube with your initials or group number.  Place the test tubes into a test tube rack (you can still use the same rack from part I if there is room).

2.  Remove the 0% test tube.  With a sharpie marker, mark the level of the gelatin in the test tube with a small line.

3.  Set the test tube on your lab bench and with a ruler, measure in millimeters from the tabletop to the marker line.  Record this measurement in the “initial height” column of Table 2.  Replace the 0% test tube in your test tube rack.
4.  Repeat steps 2 and 3 with test tubes 25%, 50%, 75% and 100%.

5.  Begin with your 0% test tube.  With the designated disposable pipet add 1 ml of the 0% detergent solution to your corresponding test tube.  Again, use only the designated pipet for each separate solution.

6.  Repeat step 5 for your test tubes 25%, 50%, 75%  and 100%.

7.  Cover your test tubes with a piece of plastic wrap to avoid contamination and leave overnight.

Day 2

Part I:  A Survey of Various Laundry Detergents:  Enzymes versus no enzymes.

1.  Obtain your six test tubes from Part I.  Observe the test tubes closely for liquefied gelatin.  The liquid gelatin is a result of protein degradation.  You should be able to note a distinct interface between the liquefied gelatin/detergent mixture and the solid gelatin.


Hint: Holding the test tube up to the light may help you see the interface

2.  Remove test tube 1 from your test tube rack.  With a sharpie marker, mark the interface between the liquid gelatin/detergent mixture and the solid gelatin.

3.  Set the tube on your lab bench and with a ruler, measure in millimeters from the tabletop to this marker line.  Record this measurement in Table 1 in the Final Height Column.  Replace the test tube into the test tube rack.

4.  Repeat Steps 2 and 3 for your remaining test tubes, 2, 3, 4, 5, and 6.

5.  In order to determine the amount of gelatin that was degraded by each detergent, subtract the final height from the initial height for each test tube.  Enter these calculations in the “Change of Height” column in Table 1.

Part II:  Using Ward’s Detergent with Enzymes to test the Effect of 
Enzyme Concentration on Protein Digestion.

1.  Obtain your five test tubes from Part II.  Observe the test tubes closely for liquefied gelatin.  The liquid gelatin is a result of protein degradation.  You should be able to note a distinct interface between the liquefied gelatin/detergent mixture and the solid gelatin.

Hint: Holding the test tube up to the light may help you see the interface
2.  Remove test tube 1 from your test tube rack.  With a sharpie marker, mark the interface between the liquid gelatin/detergent mixture and the solid gelatin.

3.  Set the tube on your lab bench and with a ruler, measure in millimeters from the tabletop to this marker line.  Record this measurement in Table 2 in the Final Height Column.  Replace the test tube into the test tube rack.

4.  Repeat Steps 2 and 3 for your remaining test tubes, 2, 3, 4 and 5.
5.  In order to determine the amount of gelatin that was degraded by each detergent, subtract the final height from the initial height for each test tube.  Enter these calculations in the “Change of Height” column in Table 2.

Clean-up:
· Wash all detergents and gelatin down the sink with LOTS of water

· Test tubes, pipets and empty detergent containers should be cleaned and rinsed! 
 Make sure you scrub the sharpie marks off the test tubes!

Table 1

Effects of Detergents on Protein Digestion

	Type of Detergent
	Test Tube #
	Does it

contain Enzymes?
	Initial Height

(mm)
	Final Height

(mm)
	Change in Height

(mm)

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Control (Water)
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Table 2

Effects of Enzyme Concentration on Protein Digestion

	Concentration of

Detergent with Enzymes
	Initial Height

(mm)
	Final Height

(mm)
	Change in Height

(mm)

	0%


	
	
	

	25%


	
	
	

	50%


	
	
	

	75%


	
	
	

	100%


	
	
	


On the next page, graph the results of each experiment. Your graph should contain;

· Title

· X and Y axis labels
· Key 

· Make sure you use the entire graphing space! Don’t smush your graph into the corner
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Lab Questions:

1. Is there a difference in the effectiveness of laundry detergents with vs. without enzymes?

2. Does the enzyme concentration in the laundry detergent change how effective the laundry detergent is at breaking down protein? 

3. Many manufacturers of detergents advertise ultra or concentrated detergents. Why do you think consumers like to buy this type of detergent?

4. Here are 3 test tubes of gelatin. One is treated with enzymes, one without enzymes and one with water (control). Shade the area you would expect to see degraded after 24 hours of sitting at room temperature.  Then answer questions a-d


a. Compare and contrast the tubes of enzymes vs. no enzymes

b. What process took place in these test tubes?

c. What is the end product?

d. Why is a control important in an experiment?

5. Enzymes work best at certain temperatures. Design an experiment that tests at what temperature the enzymes in laundry detergent work best. Briefly explain your experiment and make sure to
a. State a hypothesis

b. Explain how the control group is different from the experimental group (test group)

c. Identify 2 factors that will be kept the same in the control and the experimental group
d. State what type of data should be collected to support or refute your hypothesis
