Name: ____________________________________    Period: ______


Effect of various environmental factors on the action of bean juice enzyme (amylase)- “Bean Juice Lab”
Intro: Pinto beans are seeds. Like any seed, it contains an embryo and a food supply (starch – a carbohydrate) for that embryo. Seeds are dormant, but if you put any seed into water, the germination and growth process will begin. Water activates an enzyme (amylase) within the seed, which begins to break down the stored starches into glucose. The embryo can utilize the glucose for food and it begins to grow. For this lab, we will take pinto beans and soak them in water. After a few hours, the amylase enzyme within the pinto beans is released and becomes part of the “juice”. Remember that enzymes can help to break down polymers into monomers. In this case, we will be looking at how complex carbohydrates (starches) are broken apart with the help of an enzyme. 
We will use iodine (IKI) as an indicator to see how the enzyme is working. When iodine is added to starch, it forms a complex that produces a dark blue/purple color. If starch (a polymer) is broken down into glucose (a monomer), then the purple/blue color will change. You will be investigating the effects of various environmental factors (temperature, pH) on pinto bean amylase enzyme activity.
Hypotheses:
1. How will increasing the temperature affect the rate of amylase enzyme activity?

2. How will decreasing the pH affect the rate of amylase enzyme activity?

3. How will diluting the substrate concentration affect the rate of amylase activity?
Materials:
-0.5% starch solution

-distilled (DI) water

-test tubes

-bean juice


-0.5M hydrochloric acid (HCl)
-thermometer

-iodine (IKI)


-water bath


-syringe or dropper

-10mL graduated cylinder

-20mL graduated cylinder
Procedure:

1. Place 5 ml of the 0.5% starch solution in a test tube.

2. Add 2 drops of iodine to the test tube. Note the color change. 

3. Fill a small syringe with bean juice. Slowly add bean juice to the mixture in the test tube and swirl the mixture the entire time that you are adding bean juice. As the solution begins to clear, add bean juice drop by drop. How many mL of bean juice is required to clear the solution? Note this amount on your data table under the column labeled “0.5% Starch”. NOTE: A solution is clear when it is either transparent or golden colored; the blue/purple color has disappeared. ~19 drops of liquid= 1 mL.
4. Clean or get another test tube. Repeat steps 1-3 TWO MORE TIMES. Record results in your data table.
5. Repeat steps 1-4, but this time place your test tube in a warm water bath before you add the bean juice. Use a thermometer to ensure that the temperature reaches around 38 degrees Celsius. Record your results in your data table under the “Temperature” column.
6. Repeat steps 1-4, but add 1 mL of HCl to the starch-iodine mixture before you add the bean juice. Note your results in your data table under the “Acid” column.
7. Repeat steps 1-4, but this time only add 2.5 mL of starch solution plus 2.5 mL of distilled water to the test tube. Record your results in your data table under the “Dilute Substrate” column.
8. Clean and dry all glassware.

Data and Observations:

Fill in the data table below with your results for the amount of bean juice you added each trial. Calculate the AVERAGE of each of your 3 trials for the different variables and the control.
Table 1 – Amount of bean juice (mL) added
	Trial #
	0.5% Starch
	Temperature
	Acid
	Dilute Substrate

	· 1
	· 
	· 
	· 
	· 

	· 2
	· 
	· 
	· 
	· 

	· 3
	· 
	· 
	· 
	· 

	· Average (
	· 
	· 
	· 
	· 


Table 2 – Class averages (mL)
	Group #
	0.5% Starch
	Temperature
	Acid
	Dilute Substrate

	· 1
	· 
	· 
	· 
	· 

	· 2
	· 
	· 
	· 
	· 

	· 3
	· 
	· 
	· 
	· 

	· 4
	· 
	· 
	· 
	· 

	· 5
	· 
	· 
	· 
	· 

	· 6
	· 
	· 
	· 
	· 

	· 7
	· 
	· 
	· 
	· 

	· 8
	· 
	· 
	· 
	· 

	· 9
	· 
	· 
	· 
	· 

	· Average (
	· 
	· 
	· 
	· 


Graphs:
Using the computer, plot BOTH the group and class averages data side-by-side in a bar graph format. The graph should be plotted as “Average Amount of Bean Juice Added (mL)” (y-axis) vs. “Environment Variable” (x-axis). Be sure to include:
1. Title- make sure it describes what the lab was investigating

2. Labeled axes (with units, scales, and titles)

3. “Group” and “Class” bars should be side-by-side for each variable and they should be colored differently to distinguish the data sets. 

4. Legend/key to distinguish between class and group data on the graph
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Analysis/Conclusion:
The analysis should be ½ page- ¾ page in length. It should contain the following components:

· Restate the purpose of the lab and your hypotheses

· Discuss and interpret the data that was collected- what do your results mean?
· Answer the question, "Did the data support your hypotheses?"

· Give possible reasons why your group data may have been different from the class data OR why the outcomes may have been different for your different group trials
· Discuss possible sources of error and anything unusual that may have happened that could have effected your results

· What else could you possibly test to see how enzymes are affected by various environmental factors?

· In addition, you MUST answer the following conclusion questions:
1. In this lab, what represented the control?

2. What was shown by adding HCl (hydrochloric acid)?

3. What was shown by heating the solution before the bean juice was added?

4. What was shown by diluting (adding water to) the starch solution?

5. What would you expect to happen if you diluted the BEAN JUICE ENZYME concentration instead of the starch concentration?

