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Beano’s® Enzyme Magic (12-6-10)   
Background 
Humans produce gas!  The scientific name for gas is flatus.   Most flatus is odorless consisting of oxygen, nitrogen and carbon dioxide.  However, some gas has a very offensive odor and usually contains sulfur compounds.   Adults have about 2 liters of flatus in their intestines most of the time.  They release about 1 liter per day in 14 expulsions.  Most people produce more gas when they consume fibrous foods such as legumes (beans and peas) and cruciferous vegetables like broccoli and cauliflower.  Oligosaccharides are the complex carbohydrates found in these foods.  The enzyme, α-galatosidase, necessary to break down the oligosaccharides in beans is not normally active in human intestines.  The undigested complex carbohydrates pass into the large intestine or colon where the bacteria located there have α-galatosidase.  The bacteria use their α-galatosidase to break down the oligosaccharides for us, but produce gas as a waste product.  This is the uncomfortable pressure most of us experience after eating beans.  

Beano® actually contains two enzymes, a-galatosidase and invertase.  The α-galactosidase breaks the oligosaccharides into galactose and sucrose.  The invertase breaks the sucrose into glucose and fructose.  Alan Kligeman experimented with different fungi at AKPharma, Inc., and found a mutant form of Aspergillus niger, a common mold, which produced the optimum amount of α-galatosidase.   The production of the enzyme a-galatosidase was upscaled using modern biotechnology techniques.  Kligeman filed for a patent in 2000.     A study conducted at the University of California at San Diego School of Medicine in La Jolla found Beano® to be effective in reducing flatus from oligosaccharides (Ganiats et al., 1994).
Diastix strips are used by diabetics to detect the concentration of glucose in urine, but can also be used to detect the concentration of glucose in foods.  The pad on the end of the strip contains the chemicals glucose oxidase and peroxidase.  When the pad is exposed to oxygen and glucose a substance called hydrogen peroxidase is produced.  Potassium iodide chromogen on the pad reacts with the hydrogen peroxidase producing colors ranging from green to brown depending on the glucose concentration.  Diastix strips can be used to detect the glucose concentration in bean solutions and determine if Beano® breaks down the oligosaccharides into glucose.  If Beano® is consumed before eating fibrous foods, the enzymes alpha-galactosidase and sucrase break down the complex carbohydrates into glucose.  When the complex carbohydrates are broken down by these magic enzymes in Beano® then the bacteria do not get to do the digesting and produce their gas.  “Beano® before, and there’ll be no gas.”
Beano® Lab
Purpose:  Use Beano® with its enzymes alpha galactosidase and sucrase to observe the breakdown of oligosaccharides in beans into glucose as measured by Diastix.
Problem:  At which temperature does Beano produce the most glucose as measured by  Diastix?  The temperatures of the water baths will be:


40C (ice water)
250C (room temperature)

370C (body temperature)

500C
Hypothesis:__________________________________________________________

Materials:

· Bean solution (In a blender, puree 100 g canned beans* with 200 mL water.)
· Beano® solution (Dissolve 3 Beano® tablets in 25 mL** distilled water.)  
· Blender (1 for instructor)

· Balance (1 for instructor)*
· 25 mL Graduated cylinder (1 for instructor)

· 10 mL Graduated cylinder (1 per student team)

· Diastix glucose test strips (8 strips per student team)
· Test tubes (2 per student team)
· Disposable Transfer Pipets (10 per team)

· Test tube rack or foam “floaties” (per water bath)
· Thermometer (1 per water bath)
· Water baths (1 per temperature setting)

· Timer (1 per water bath) 

· Small container/beaker for wastes (1 per team)

Procedures:

1.   Record temperature of the water bath assigned to your team.  _______________  

2.  Label test tube #1 “Beans + H2O” and test tube #2 “Beans + Beano.”

3.  Put 4 mL of bean solution in test tube #1 labeled “Beans + H2O.”  
4.  Put 4 mL of bean solution in test tube #2 labeled “Beans + Beano.”  

5.  Using a clean transfer pipet, add 2 mL of water to #1 Beans + Water.  Pipet up and down 

     to mix well.
6.  Using a clean transfer pipet, add 2 mL of the Beano solution to #2 Beans + Beano.  

     Pipet up and down to mix well.

7.  Take readings of the glucose concentrations as follows:

a.  Use a clean transfer pipet for each test tube.  Place a drop of tube #1 on a clean   

     Diastix strip and a drop of tube #2 on another clean Diastix strip.

b.  Wait exactly 30 seconds and compare the color of the strips to the color chart 

     on the bottle.

c.  On the observations table, record the glucose concentrations in mg/dL.

8.  Place both of your labeled test tubes into the test tube rack to be used with your 

     assigned water bath.  When all of the teams assigned to your water bath have  
     loaded their test tubes into the test tube rack, lower the rack into the water bath.  
     Set your timer for 3 minutes.  (If time allows, your teacher may wish to change the 
     time intervals to 5 minutes each.)
9.  After 3 minutes, remove the tube rack from the water bath and remove your test tubes 

     from the rack.          

10. Repeat steps #7, 8, and 9 until the following observations table is complete.
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Glucose Concentrations in mg/dL for My Team Using Water Bath @ _______ 0C
	Time
	#1 Beans + Water
	#2 Beans + Beano

	0 min.
	
	

	3 min.
	
	

	6 min.
	
	

	9 min.
	
	


11.  Together with the data from any other teams who shared your same water bath, 
determine and record the average glucose concentration for each of the measurements in the following table.
Average Glucose Concentrations (mg/dL) for ALL Teams Sharing _____0C Water Bath
	Time
	#1 Beans + Water @____ 0C
	#2 Beans + Beano @ _____0C

	0 min.
	
	

	3 min.
	
	

	6 min.
	
	

	9 min.
	
	


12.   Use data tables  below.  Notice that one table 

       is for glucose measurements from the beans without the Beano and the other table is 

       for glucose measurements from the beans with Beano.  Please add the requested data 

       from your Averages table (above) to the butcher paper data table.  Teams who used  
       the other water baths will also contribute their data to the teacher’s data table. 

Average Glucose Concentrations (mg/dL) for the Control (Beans without Beano)
	Time
	#1 Beans with water @4°C 

(no Beano)
	#1 Beans with water @25°C 

(no Beano)
	#1 Beans with water @37°C 

(no Beano)
	#1 Beans with water @50°C 

(no Beano)

	0 min.
	
	
	
	

	3 min.
	
	
	
	

	6 min.
	
	
	
	

	9 min.
	
	
	
	


Average Glucose Concentrations (mg/dL) for the Experiment (Beans with Beano)

	Time
	#2 Beans with Beano @4°C
	#2 Beans with Beano @25°C
	#2 Beans with Beano @37°C
	#2 Beans with Beano @50°C

	0 min.
	
	
	
	

	3 min.
	
	
	
	

	6 min.
	
	
	
	

	9 min.
	
	
	
	


13. Transfer all of the data from the teacher’s tables to the two tables in #12 above.
14. On a separate piece of paper, use the data table for the experiment (Beans with Beano) to construct a bar graph. Use only the 9 minute glucose concentration measurements listed. Label the “x” axis, “Temperature of Water Bath (°C).”     

Label the “y” axis, “Average Glucose Concentration after 9 minutes (mg/dL).” 

15. Examine your graph from #14 and the completed data tables from #12. Discuss each of the following with complete “stands alone” sentences.  

a. What changes occurred in the control (beans without Beano) as you increased the amount of heating time?

b. What changes occurred in the control (beans without Beano) as the temperature increased?
c. What changes occurred in the experiment (beans with Beano) as you increased the amount of heating time?

d. What changes occurred in the experiment (beans with Beano) as the temperature increased?

e. Refer to your “problem” at the beginning of these lab instructions. Use the measurements in the data tables to help you answer the question in the “problem.” 

f. Refer to your “hypothesis.”  Restate your hypothesis and tell whether you found that it was supported by your data or not.

 Extension Lab Questions Lab Questions:

1. What type of organic molecule is an oligosaccharide? ____________________________

2. What enzyme breaks the above-mentioned polymer into its monmers? ______________

3. When oligosaccharides are broken down, what monomer is produced? ______________

4. Microbes in our large intestines break down the oligosaccharides. Why are these

organisms necessary? ____________________________________________________

5. Under which conditions in this lab did the enzyme work most efficiently?

_______________________________________________________________________

6. Under which conditions in this lab did the enzyme work least efficiently?

_______________________________________________________________________

7. What is a possible explanation for the difference in results among the four different

conditions?

_______________________________________________________________________

8. List all possible sources of human and/or equipment error that could have affected your results/conclusion. 

