

How Effective is your Laundry Detergent?
Objectives: 
1)Demonstrate the function of enzymes on protein


   
2)Relate concentration, pH and temperatures to enzyme activity



3) Create a consumer report based on collected data



4) Understand the enzyme- substrate complex

Materials needed per group:


11 nonlabeled test tubes containing gelatin


8 testtubes with gelatin:  2 each marked pH 4, pH 6, pH 8 and pH10


Testtube racks, metric rulers, marking pencils

Shared materials: various brands of laundry detergent with a disposable pipet for each



Various concentrations of Ward’s Detergent with enzymes with disposable 

pipets for each

Scenario:  You and your classmates are employed at a biological research facility.  A local businessman, Leo, is planning to open a new laundry facility names Leo’s Laundry Land.  Leo has made a few observations, and he has a few questions that he would like answered:

a) Leo has noticed that there are some laundry detergents on the market that have enzymes and there are some without enzymes.  He would like to know if there is a difference in their effectiveness in the digestion of protein.

b) Leo has also noticed that there are detergents on the market that contain enzymes and are also ultra-concentrated.  He would like to know the effects of enzyme concentration on protein digestion

c) Finally, Leo would like to know how pH and temperature affect the activity of enzymes.  Which pH and temperature are ideal for activating enzymes in laundry detergent.

Procedure:

Part 1: Survey of various Laundry detergents:  Enzymes versus No Enzymes

1) Obtain 6 nonlabeled test tubes, label 1-6 and place in a testtube rack. Label the testtube rack with your group name as well.
2) Pick 5 detergents from the class pool of detergents.Tube 6 will be the control and use water

3) Make a data table including name of detergent, list of active ingredients, does it contain enzymes, initial height (mm), final height (mm) and change in height (mm).

4) Mark the level of gelatin on the tubes and measure in mm from the table top to the marked line.  Record this in the Initial height column.

5) Add 1 ml of detergent to each testtube – making sure you do not cross contaminate the pipettes, and you have recorded which detergent is going into which tube.  

6) Allow to incubate overnight at room temperature
Part II: Effect of Enzyme Concentration on Protein Digestion

1) Obtain 5 nonlabeled testtubes containing gelatin and label them 0%, 25%, 50%, 75%, 100%

2) Make a data table including % concentration, initial height (mm), final height (mm) and change in height (mm).

3) Mark the level of gelatin on the tubes and measure in mm from the table top to the marked line.  Record this in the Initial height column.

4) Add 1 ml of the designated concentration of detergent with the designated pipette – making sure you do not cross contaminate the pipettes to the tubes.

5) Allow to incubate overnight at room temperature.

Part III.Effect of pH and temperature on Enzyme Activity

1) Obtain 8 labeled testtubes: 2 each of pH 4, pH 6, pH 8, pH 10.  Label one of each pair of test tubes with L for low temperature, and the other in the pair as H for high temperature

2) Make a 2 part table (one for low temperature, and one for high temperature),  including pH, initial height (mm), final height (mm) and change in height (mm).

3) Mark the level of gelatin on the tubes and measure in mm from the table top to the marked line.  Record this in the Initial height column.

4) Add 1 ml of the given detergent with enzymes to each tube.

5) Place your low temperature tubes in a separate test tube rack.  Low temperature tubes will be incubatd overnight in the refrigerator

6) Place your high temperature tubes in your test tube rack and incubate overnight at room temperature.

Day 2


For part 1, part 2 and part 3


1)Obtain your testtube rack.  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.


2) Mark the interface between the liquid gelatin/detergent mixture and the solid gelatin.


3)Set the testtube on the lab bench, measure in mm from the tabletop to this new marker line.  Record this data in the Final Height column of your data tables.


4) In order to determine th amount of gelatin that was degraded by each detergent, subtract the final height from the initial height for each test tube.  Enter the calculations in the Change of Height column of your data tables.

Analysis:

Create an easy to understand consumer report based on your findings so that Leo (the person you were doing this research for) can evaluate it in regards to his new facility, Leo’s Laundry Land.  Remember that Leo’s main goal is to provide his customers with the best possible service.  Include in the report


-the name of your research team and the purpose of your study


- description of the detergent and whether it had enzymes or not


- data tables and graphs that visually display the results of each set of data that you collected


-an explanation of what each graph demonstrates in terms of the effectiveness of detergent with enzymes versus no enzymes, concentration of enzymes in detergent, and enzyme acvtivity at specific pH and temperatures


-your recommendation of how Leo could use this information to his advantage at Laundry Land.

Further Thought and Study Questions

1) Leo’s cousin, Lenny, operates a house cleaning business.  He would like to know if there are any other household products beside laundry detergents that contain enzymes.  Research various house hold products that contain enzymes and list three products.  Hypothesize the function of the enzymes in each.

2)  Many manufacturers of detergents advertise ultra or concentrated detergents.  Why do you think consumers are attracted to this type of detergent?

3) Leo was interested in the effectiveness of specific enzymes known as proteases that break down protein and are found in laundry detergent.  Leo’s cousin, Lucy, own an oil changing facility.  She would like your research facility to design an experiment to test the cleaning of oil from the clothes of her employees. 

4) Enzyme names often end in “ase”.  For example, in this experiment, protease is the enzyme that breaks down protein.  Invent a new enzyme and describe its function.
5) Leo has noticed several brands of detergents on the market in wich the enzymes are activated in either hot or cold water.   These brands are significantly more expensive than those in which the enzymes are activated only in hot water.  As Leo has been comparison shopping, he has come up with average laundry detergent bills that he anticipates for one month:




 Laundry detergent with hot/cold activated enzyme = $420.00




Laundry detergent with hot activated enzymes 
=$300.00

The anticipated water bill each month with be $152.00 and on top of that it will cost an average of $150.00 to heat the water per month. Create an annual cost analysis for a 12 month cycle in order the compare the final bills of each detergent.  Which detergent is the better bargain?

