I See! Vitamin C!

Teacher's Notes

Mary Colvard, Cobleskill-Richmondville High School 

Part One  Data Sheet for Part One   Part Two 



Type of activity 

· hands-on 

· inquiry lab 

· cooperative learning 

Target audience 

· Biology 

· Life Science 

· Students will be able to answer the question, "How does the concentration of vitamin C vary in different foods?" 



Background information

This lab can be used as part of a unit dealing with either enzymes or nutrition. It provides an interesting venue for a discussion of the significance of vitamins in enzyme structure and function. With scurvy being the model, the role of vitamins in the human diet can also be dramatized. 

Students first learn a simple titration technique and determine the relative vitamin C concentration in different orange juice preparations. They are then asked to design a lab which answers some question they have regarding vitamin C levels in foods. In cooperative groups of two, they design a scientifically controlled experiment to answer the question, conduct the experiment, collect data, and reach a conclusion based on their findings. 

Materials needed for the lab are simple and inexpensive. Each group of two students will need: 

· Vitamin C indicator solution, three 50 mL Erlenmeyer flasks or three plastic medicine cups, one 10 mL graduated cylinder, three disposable pipettes, one stirring rod, distilled water, a container or sink in which to dump waste solutions, a container of clean water or a sink in which to rinse materials between trials, cheese cloth, blender (access to one), graph paper, freshly squeezed OJ, canned OJ, bottled OJ, frozen OJ. Depending on student generated lab designs, other materials and equipment will be necessary. 

There are two different preparations (starch-iodine or indophenol) that may be used for the vitamin C indicator solution. Neither is more accurate than the other. The starch-iodine mixture is much cheaper. It can be made ahead and stored in a dark, cool place in two liter soda bottles and dispensed in liter containers at the lab stations. Both indicators vary from one preparation to the next, so an accurate measure of vitamin C is not really possible with this protocol. The results allow students to compare only relative amounts present. 



Directions for the preparation of vitamin C Indicators

Starch-Iodine
· Add 2 g of corn starch or potato starch in 200 mL of cold, distilled water. Bring the mixture to a full boil in a glass beaker. 

· To 1 liter of water, add 8 mL of the starch solution and 1 mL of tincture of iodine. 

· Note: The color of the starch indicator should be a royal blue. Just before doing the lab, check the indicator and dilute the concentration so that a workable number of drops of fresh orange juice (5 to 25) turn the indicator colorless. 

Tincture of Iodine
· Add 2 g of Iodine to 45 mL of ethanol and dissolve. 

· Dissolve this mixture in 55 mL of distilled water. 

· Add 2.4 grams of KI to this mixture and dissolve. 

Indophenol
· Stock solution : dissolve 100 mg of 2,6 dichloro-indophenol salt in 100 mL of distilled water. 

· Prepare a working solution by diluting the stock solution at a 1:10 ration with distilled water. 

· Note: When testing the juices of citrus fruits for vitamin C content, the blue indophenol may turn pink before turning colorless because of the presence of substances other than vitamin C. 
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Part One

"Do different types of orange juice contain the same amount of vitamin C?" 



Background 

Have you had your daily requirement of vitamin C? If you ask most people that question, they will tell you they drank their orange juice or swallowed their vitamin C tablet. They probably won't tell you they ate their potatoes and broccoli! Also known as ascorbic acid, vitamin C is a biologically active agent found in many fruits and vegetables. Citrus fruits may be the best known, but are not the only significant sources of vitamin C. 

Cells use some vitamins by changing them into molecules that combine with enzymes (organic catalysts) which control chemical activities. Without such vitamins, the enzyme molecules are not able to operate and the chemical reactions of the cell slow down. As the cell's functioning decreases, the metabolism and health of the whole organism is affected. 

One important function of vitamin C is maintaining collagen--a protein necessary for the formation of connective tissue in the skin, ligaments and bones. Vitamin C also helps connective tissue form during the healing of wounds and in the growth and repair of tissues. Other functions of vitamin C include aiding in red blood cell formation, preventing hemorrhaging, and fighting bacterial infections. The human body cannot make and has a limited ability to store this chemical and it is therefore essential that it be ingested frequently. 

Even though certain foods are known for their ability to provide us with vitamin C, a wide range of factors determines how much is actually available by the time you are ready to eat it. The vitamin C content in food is affected by the plant's growing conditions; method of processing; storage conditions; and exposure to heat, light or metals (especially iron, copper and aluminum). 

Objectives

1. To measure and compare the Vitamin C content in a variety of food samples. 

2. To determine the effect of various factors on Vitamin C concentration. 

Materials

	blender
	one stirring rod     
	    Sources of Vitamin C 
      -Freshly squeezed OJ 
      -Bottled OJ 
      -Frozen OJ 
      -Canned OJ 

	vitamin C indicator solution
	graph paper
	

	3 disposable pipettes
	distilled water
	

	one 10-mL graduated cylinder
	cheese cloth
	

	three 50-mL flasks or medicine cups     
	 
	


Procedure

1. Pour 15 mL of the vitamin C indicator into a 50-mL flask or medicine cup. 

2. Using a clean medicine dropper, add a drop of one of the orange juice samples to the indicator in the flask. Gently swirl the liquids to mix. 

3. Continue to add orange juice, drop by drop, until the indicator changes from blue to colorless. 
Note: Be sure to swirl after each drop is added. 

4. Observe and count the number of drops of orange juice you needed to add to the indicator to cause it to lose all of its color. Juices low in vitamin C will begin to dilute the indicator. The indicator will start to take on the color of the juice. If this occurs, indicate that no satisfactory end point was reached. Record the number of drops added in the chart on your data sheet. 

5. Repeat the above steps for each orange juice sample being tested. 
Note: Be sure to rinse your medicine droppers between tests and to use clean flasks for each trial! 

6. Test each juice three times and calculate the average number of drops (to the nearest tenth) required to change the indicator. 
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	I See! Vitamin C!--Data Sheet for Part One

Name:_________________________________
Partner:__________________________
Period:__________       Date:_____________
Relative Vitamin C Content of Foods

     
Number of Drops Needed to Change the Indicator
    Type of Juice     
    Trial 1     
    Trial 2     
    Trial 3     
    Average     
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
Convert the Data Table into a bar graph to compare the relative amount of Vitamin C in each sample tested.

Relative Vitamin C Content of Foods

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
Analysis

On your own paper, answer the following questions: 

1. Which type of orange juice was the best source of vitamin C? the worst source? 

2. Before this activity, which type of orange juice did you think would be the best source of vitamin C? Why? 

3. What are some of the factors that may have converted a good source of vitamin C into a poor one? 

4. Briefly explain how you know that the different orange juices didn't contain the same amount of vitamin C. 

5. How are vitamins involved in cell metabolism? 

6. What are some of the general functions of vitamin C in the body? 
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Part One

"Do different types of orange juice contain the same amount of vitamin C?" 



Background 

Have you had your daily requirement of vitamin C? If you ask most people that question, they will tell you they drank their orange juice or swallowed their vitamin C tablet. They probably won't tell you they ate their potatoes and broccoli! Also known as ascorbic acid, vitamin C is a biologically active agent found in many fruits and vegetables. Citrus fruits may be the best known, but are not the only significant sources of vitamin C. 

Cells use some vitamins by changing them into molecules that combine with enzymes (organic catalysts) which control chemical activities. Without such vitamins, the enzyme molecules are not able to operate and the chemical reactions of the cell slow down. As the cell's functioning decreases, the metabolism and health of the whole organism is affected. 

One important function of vitamin C is maintaining collagen--a protein necessary for the formation of connective tissue in the skin, ligaments and bones. Vitamin C also helps connective tissue form during the healing of wounds and in the growth and repair of tissues. Other functions of vitamin C include aiding in red blood cell formation, preventing hemorrhaging, and fighting bacterial infections. The human body cannot make and has a limited ability to store this chemical and it is therefore essential that it be ingested frequently. 

Even though certain foods are known for their ability to provide us with vitamin C, a wide range of factors determines how much is actually available by the time you are ready to eat it. The vitamin C content in food is affected by the plant's growing conditions; method of processing; storage conditions; and exposure to heat, light or metals (especially iron, copper and aluminum). 

Objectives

1. To measure and compare the Vitamin C content in a variety of food samples. 

2. To determine the effect of various factors on Vitamin C concentration. 

Materials

	blender
	one stirring rod     
	    Sources of Vitamin C 
      -Freshly squeezed OJ 
      -Bottled OJ 
      -Frozen OJ 
      -Canned OJ 

	vitamin C indicator solution
	graph paper
	

	3 disposable pipettes
	distilled water
	

	one 10-mL graduated cylinder
	cheese cloth
	

	three 50-mL flasks or medicine cups     
	 
	


Procedure

1. Pour 15 mL of the vitamin C indicator into a 50-mL flask or medicine cup. 

2. Using a clean medicine dropper, add a drop of one of the orange juice samples to the indicator in the flask. Gently swirl the liquids to mix. 

3. Continue to add orange juice, drop by drop, until the indicator changes from blue to colorless. 
Note: Be sure to swirl after each drop is added. 

4. Observe and count the number of drops of orange juice you needed to add to the indicator to cause it to lose all of its color. Juices low in vitamin C will begin to dilute the indicator. The indicator will start to take on the color of the juice. If this occurs, indicate that no satisfactory end point was reached. Record the number of drops added in the chart on your data sheet. 

5. Repeat the above steps for each orange juice sample being tested. 
Note: Be sure to rinse your medicine droppers between tests and to use clean flasks for each trial! 

6. Test each juice three times and calculate the average number of drops (to the nearest tenth) required to change the indicator. 
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Part Two

"What are some other variables that may impact on vitamin C levels?" 



Background 

Now you are ready to design your own experiment. There are some suggestions below you may choose from or if you have another idea, describe it to your teacher before setting it up. You may use the available foods and chemicals or bring in your own. 

1. Determine the effect of pH on Vitamin C content of orange juice. 
Things to consider if you choose this experiment: 

a. How are you going to have a control in this experiment? 

b. What type of acid/base will you use? 

c. How much acid/base will you add to how much juice? Does it matter? 

d. What information needs to be recorded? 

e. Are there other factors you need to consider? 

2. Determine the effect of light on the vitamin C content of orange juice. 
Things to consider if you choose this experiment: 

a. How you are going to vary the amount of light to which the juice is exposed? 

b. What will you use for your light source? 

c. For how long are you going to expose the juice? 

d. What information needs to be recorded? 

e. Are there other factors you need to consider? 

3. Determine the vitamin C content of assorted vegetables and fruits. 
Things to consider if you choose this experiment: 

a. How are you going to convert solid fruits and vegetables into liquids? 

b. How can you standardize these preparations so that they contain relatively equal amounts of fruit or vegetable material per unit of volume? 

c. What information needs to be recorded? 

4. Determine the effect of heat processing on the Vitamin C content of foods. 
Things to consider if you choose this experiment: 

a. Are you going to use processed foods or process your own? 

b. If you process your own, how are you going to prepare and treat the samples? 

c. What safety measures need to be considered? 

d. What information needs to be recorded? 

5. Perform a cost analysis to find out which orange juice is most economical, based on its Vitamin C content. 



Part Two Report

Before doing the lab, submit the following information to your teacher: 

a. What question will you try to answer with your experiment? 

b. Describe your experimental procedure. 


After conducting the experiment, submit a final report which includes, as appropriate, the initial question, hypothesis, methods, materials, and results containing a data table, and a discussion including: 
a. What conclusions can be made based on the results of your experiment? 

b. What especially surprising information did you discover as a result of your investigation? 

c. What could be done to make your procedure and/or findings more reliable? 

d. As a result of your investigation, what questions do you have that need to be answered through further experimentation? 

