Sailin’ on the High “C’s”
THE CHALLENGE

A’hoy Crewmates!  Captain Lowell is about to set sail with 35 sailors on a 50 day voyage.  To ensure the crew doesn’t get scurvy, the captain must provide them with the minimum daily requirement (MDR) of Vitamin C.  Captain Lowell needs to know what type of beverage to take along to supply each of the sailors with 60 mg of Vitamin C each day.  Your task is to find out which beverage has the highest concentration of Vitamin C and how much Captain Lowell needs to pack on the ship.  Arrrrgh!

BASIC BACKGROUND

· By performing standard titrations using iodine (I2), one can determine the presence and amount of Vitamin C in a solution

· The reaction I2 + C6H8O6 ( C6H6O6 + 2HI shows how the iodine “consumes” Vitamin C, which is also known as ascorbic acid. 
· The products of iodine reacting with ascorbic acid are colorless.
· When Vitamin C and starch are present in the same solution, they will compete for iodine, Vitamin C wins this competition by binding faster to iodine than starch.

· Once all of the Vitamin C is used up, the iodine will be free to react with starch.  When starch is allowed to react with iodine, the starch turns dark blue or purple.  
· Although there are other compounds in the sample which will give each sample a certain color, the endpoint of your titration should be clearly visible:  it is the point at which the color caused by the reaction of iodine with starch remains even after stirring. 
DIRECTIONS

Use the standard solutions with known concentrations of Vitamin C, the starch and iodine solutions provided and your lab materials to determine the amount of Vitamin C in each of the fruit juices.  Discuss a strategy with your mates and determine how you will proceed with this task.

SUPPLIES

1L of 1.00 mg/mL Vitamin C solution
0.9-0.2 mg/mL Vitamin C solutions

Starch Solution

Iodine Solution

Fruit Juice samples (from you)

Well plates

Pipettes

Toothpicks for stirring

HELPFUL HINTS + SAFETY
1. Each team will need to prepare 100mL of 1 concentration of the 0.9-0.2 mg/mL and distribute it across the room.
2. Starch is not naturally found in significant levels in fruit juice.  Therefore, each sample tested needs a consistent volume of the starch solution added to it.  
3. Use your pipette in a vertical position to ensure consistent drop size

4. Use a control

5. Measure and record everything you do

6. Iodine is mildly toxic and stains skin and clothing.  Avoid ingestion and inhalation of iodine.

7. Wear safety goggles and wash hands after experiment

8. Wash spills immediately.

QUESTIONS AND ANALYSIS

1. Construct a graph of iodine vs. Vitamin C, using the standards
2. Based on the titrations you did, what beverage had the highest Vitamin C content and which one has the lowest?  Make a table for all your juices and include the relative Vitamin C concentrations, as approximated from your plotted graph.

3. The recommended daily allowance, RDA, of Vitamin C is 60 mg.  What percent of your US RDA for Vitamin C is contained in one 8-oz serving (237 mL) of each of the beverages?  Show sample calculations.

4. How much of the best juice or beverage would the Captain need to order to supply the crew with enough Vitamin C for the entire journey? 

CONCLUSION
· What have you learned in the course of this laboratory?

· What problems and challenges did your team encounter and what did you do to overcome them?

· What would you change in a future rendition of this experiment?

· Under what circumstances could you use the knowledge gained about titration in a different situation?  
