ANALYSIS OF KOOL-AID
PREDICTION:  Grape Kool-Aid can be purchased as a powder that you mix with sugar and water or as a pre-made juice box.  There are drinkable samples of each of these products labeled A and B.  Taste each and 1) comment on which you prefer and why (qualitative observations) and 2) which you think is the pre-made juice. 
INTRODUCTION:

Part A: Sugar Content
Dissolved sugar increases the Calories in a beverage, and sugar also increases the density of the solution.  In this lab, you will use five solutions that have been prepared with known sugar concentrations: 0% [water], 5% [colored yellow], 10% [colored green], 15% [colored blue], and 20% [colored purple].  You will prepare a plot of density versus sugar content to use to determine the sugar content in the Kool-aid samples.

Part B: Food Dye Content

Grape Kool-aid contains two standard food dyes:  blue 1 and red 40.  You will use a spectrophotometer to analyze the samples and measure how much light is absorbed by the solution.  The absorbance values will be plotted versus dye concentration to produce a standard curve.  You will use this standard curve and the absorbance values of the Kool-aid samples to determine the concentration of the samples.

PROCEDURE:

Part A:  Sugar Content

1)  Place a small beaker on the balance and hit the “tare” button.

2)  Measure 10.00 mL of 0% sugar water using a 10 mL graduated cylinder.  Empty the graduated cylinder contents into the beaker. NOTE: You may use an eyedropper to bring the volume up to the meniscus.  Record the mass.  Hit the tare button.
3)  Repeat step (2) for each of the four remaining sugar solutions. NOTE:  You may have to empty the beaker during this procedure.

4)  Calculate the density (mass divided by 10 mL) of each solution and graph the data on the given grid.

5)  Obtain 10 mL of sample A and B, and using the procedure above, determine the samples’ density.

6)  Add these two data points to your graph to determine the the sugar content of your 2 unknowns.  Record.

Part B: Food Dye Content

1) Obtain two cuvettes.  Prepare a blank by adding water to one of the cuvettes.  Fill the other cuvette with the 0.25 M Kool-Aid solution.

2) Adjust the wavelength knob to 630 nm and set “A/T/C” button to “A” for absorbance.
3) With no sample in the holder the absorbance should be at 0.000A.  

4) Now place the blank sample into the spectrophotometer.  The absorbance should now be 0.000A.  

5) Place the 0.25M  Kool-aid sample into the spectrophotometer, close the sample door, and record the absorbance value.

6) Clean out the cuvette with water and place the next sample (0.50 M Kool-Aid) into the cuvette.  Place this in the spectrophotometer and record the absorbance value.

7) Repeat step 6 with the 1.0 M and 2.05M Kool-Aid solutions as well as samples A and B.
DATA:

Part A:  Sugar Content

	Sample
	0 %

sugar solution
	5 %

sugar solution
	10 %

sugar solution
	15 %

sugar solution
	20 %

sugar solution
	A
	B

	Mass (g)
	
	
	
	
	
	
	

	Density

(g/mL)
	
	
	
	
	
	
	

	Sugar
(%)
	
	
	
	
	
	
	


Part B: Food Dye Content
	Sample
	2.0 M Kool-aid
	1.0 M Kool-aid
	0.50 M Kool-aid
	0.25 M Kool-aid
	A
	B

	Absorbance
	
	
	
	
	
	

	Concentration
	
	
	
	
	
	


ANALYZE DATA:
1. Graph density versus % sugar data to determine the sugar concentration of the 2 unknowns.
2. Graph Absorbance versus dye concentrations (M=molar mass) to produce a standard curve.  From this, determine the Kool-aid concentration of the 2 unknown samples.  
QUESTIONS:

1. Based on your data, would you change your prediction?  Explain.
2. Ask your teacher the identity of samples A and B.  

3. What criterion did you use to determine which sample you preferred to drink?

4. Compare the sugar content and food dye content of samples A and B.  
5. Explain why the pre-made Kool-aid sample tasted different than the other Kool-aid sample.  Use your data to support your explanation.

6. Why do you think the food dye content of the samples is different?

Teacher Notes:
Making the Standard Kool-Aid Solutions
1. The first solution will be 2.0 M Kool-Aid.  When adding sugar to the Kool-Aid, be careful to keep the ratio of Kool-Aid : sugar the same as the directions on the package. Assume that Kool-Aid powder has a molar mass of 40 g/mol.  Then, make three dilutions to make the 1.0M, 0.50 M, and 0.25 M solutions.  
2. If you have each student group prepare the solutions, they should make 200 mL of the 2.0 M solutions and then 10 mL of the other solutions.
Other Methods to Measure Absorbance
1. Colorimeter.  Use the 635 nm wavelength.  You can use the Beer’s Law program to prepare the standard curve.  
2. UV-VIS.  Use the “Fixed Wavelength” program.  

Other Questions
1. Water has density of 1.00 g/mL (4 oC).  What was the density of the 0% sugar solution?  Was your value higher or lower?  Explain.

2. Why was it okay to leave the liquid in the beaker from one trial to the next?

3. How should you dispose of the solutions used in this lab?  Why?

4. List three household products that you should not pour down the drain?

5. How certain are you that the variation that you recorded is do to sugar content?  What other factors could have changed to give you a similar result?

6. Did you connect your dots with straight segments?  (You should not.)  Why?

7. Give the precise steps that you would use to make a 10 % sugar solution in the given story boards. Pictures in top row of boxes, brief explanation in lower row of boxes.



8. Draw a sketch of the pipet.  What makes it so precise?  Why do you think that it bulges in the middle?

9. If you were measuring larger volumes, what piece of glassware would you use?
10. What happened to the absorbance as the food dye concentration got smaller?  Explain why.

