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Introduction
Ascorbic acid, the compound we call vitamin C, dissolves in water. So it is quite easy to take into our bodies - we just need to drink a solution of the compound every day, such as a fresh and tasty fruit juice. In this experiment, you can compare the amounts of vitamin C in different fruit juices using a simple test.


A scurvey solution: testing for vitamin C
How the test works

This test involves reacting the vitamin C compound in the fruit with iodine. 

	I2
	+
	C6H8O6
	
	A colourless compound
	+
	2I-

	iodine
	
	Vitamin C
	
	(dehydroascorbic acid)
	
	iodide ions



The iodine and vitamin C react together making two new substances. Iodine looks brown in solution. Iodide ions do not have any colour in solution. We can see the colour of iodine more easily by adding starch - the iodine and starch molecules combine together to make a blue-black 'complex'. As long as there is iodine, there will be some blue-black coloured complex. When all the iodine has reacted with the vitamin C present, there will be no blue-black coloured complex left, so the mixture is colourless. This is called the end-point of the reaction.

The number of drops of fruit juice needed to make an iodine-starch mixture turn colourless will allow us to compare of the amount of vitamin C in the different juices.  The more drops that are needed, the less vitamin C there is in the juice.


Each Group will need

· Iodine in KI solution (made by dissolving 1.27g iodine and 1.5g KI in a little distilled water and making the volume up to 100cm3)

· 0.1% starch solution

· Distilled water 

· Fruit juices to test 

· 1 ml disposable plastic droppers or plastic pipettes, one for each solution of fruit juice* (though it is possible to rinse them out and re use if desired)
· Test-tubes, a clean one for each test*
· Test-tube rack

· 10 cm x 10 cm piece of white paper or card for background

· Eye protection

· A small 10 cm3 measuring cylinder

· A copy of the Calibration Graph for Estimating the Vitamin C in Fruit 

* (It is possible to rinse them out and re use if desired)

The fruit juices to test are fresh juices.  These can be prepared in advance for the students by a hand or electric juicer.  Either will suffice.  You may, if one is available, wish to use a centrifuge to remove solid material from the samples. However this is not critical to the results, as long as any debris is allowed to sink to the bottom of the container and does not block the droppers.

Alternatively, allow the students to prepare the juice themselves – messy but fun!

If you go down this road, supply filter funnels, extra beakers/conical flasks to collect the juice in, and some muslin to filter the fruit pulp through.

Cartons of juice were tested but concordant results were difficult to obtain for some of the juices.  It was therefore felt these should not feature as part of the experiment,  However, where good results were obtained, these were incorporated in the investigation as a paper exercise.
With juice in cartons, ascorbic acid is often added as a preservative and so anomalous results can be obtained. As long as this is known, though, it could be a useful talking point to include some.
Further extension work to stimulate discussion of vitamin C can be found in the Royal Society of Chemistry book and CD “Contemporary chemistry for schools and colleges” under the index Vitamin C.  Many printable worksheets are available.  (Indeed, the idea for the practical workshop was born when reading the RSC book Contemporary Chemistry for Schools and Colleges, 07.04 - A scurvy solution).
The class can be divided into groups and various tasks set using the work from the book, either as homework or to prepare short presentations on the information they have been given.

Calibration graph

If your group is capable enough, you may want them to create their own calibration curves.

If is probably easiest in this case to get the technicians to make up the standard solutions of 5, 10, 20, 30, 40, 60 and 100 mg/100cm3
If you think they are really competent, give then a solution of 100 mg/100 cm3 and let them make their own dilutions.

Specimen Results:

These fruits are by no means all that it is possible to do the experiment with.

If others are used, please trial them beforehand to ensure the results lie within the parameters of the calibration curve given.

The values obtained may differ from the exemplars given due to a number of factors e.g. different variety of fruit, length of time on supermarket shelf, time between juicing and doing the experiment etc, etc.  However, they should be in the same rank order.

Values given below are to the point where the solution + small pieces of blue solid had all turned colourless.

	Name of fresh juice
	Average Number of drops

to turn it colourless

	Orange
	11

	Lemon
	11

	Red grape
	75

	Pineapple
	5

	Strawberry
	6

	Apple
	46


.    

Where different fruits give similar values you may wish to use only one of them in order to 

give a spread of results, e.g. orange, grape, strawberry and apple

Answers to Questions on Pupil Sheet
1. Why does the juice solution have to be added drop-by drop? 

So you can see the endpoint 
2. Which juice has the most vitamin C?  Explain how you can tell. 

Answer will depend on the juice tested. You can tell as it needs the least number of drops of juice to make the solution turn colourless.

3.
Look at the graph called “Estimating the Vitamin C in Fruit”.

Work out how much vitamin C (in mg/100 ml) is present in each juice. 

	Name of fresh juice
	Concentration of Vitamin C

(mg/100 ml)

	Orange
	40

	Lemon
	40

	Red grape
	5.5

	Pineapple
	105

	Strawberry
	90

	Apple
	9


4. The 'RDA’ (recommended daily allowance) of vitamin C for a young person, (14-18 years old), is 75mg for a male and 65mg for a female.

Which juice(s) give the RDA for each in a 100 ml glass?

Boy: Answer will depend on the juice tested. 
Girl: Answer will depend on the juice tested.  

5. The following table shows the RDA values for adults:

	Adult (19 years and over)
	Non-smoker
	Smoker

	Male
	90
	125

	Female
	75
	110



Suggest why the RDAs for smokers are higher than for non smokers.

Toxins in cigarette smoke prevent oxidants from being broken down in their bodies.  These oxidants break down the vitamin C so they have less of it in their blood.

6. Who else, apart from smokers, may need a higher RDA than that recommended for adults?

 
Pregnant women
7. Manufacturers of fruit juices often supply their juice in thick foil cartons.

The following information shows the results when juice from cartons was used in the same experiment as the fresh juices.

 Work out the concentration of each juice in mg/100 ml using the graph as before.

	Name of carton juice
	Average number of drops to turn iodine colourless
	Concentration of Vitamin C

(mg/100 ml)

	Orange
	17
	

	Pineapple
	56
	

	Red grape
	65
	


Compare these figures to those you obtained from fresh fruit juice and suggest why manufacturers recommend that cartons of juice are stored in cool, dark places

Vitamin C is broken down by both light and heat.


The Citrus Song video and its lyrics is provided by kind permission of Tim and Laura, The Battersby Duo to whom all credit is given for the work.    

It is a condition of using the video in your school to introduce the workshop that a Web link and acknowledgment to them as the authors of the work be kept.

 Please do visit their Websites:

www.battersbyduo.com  
www.wordnerdherd.com 
www.batduo.com 
www.colormagic.us  
www.elephantstoenails.com  

http://uk.youtube.com/watch?v=acIcYWBxumc    The Teddy Bear song 
                                                       
http://uk.youtube.com/watch?v=wRhGU_OC07Q  Rachel

Their Contacts:  Tel: 352.799.3110   Fax:352.754.5073    E Mail: batduo@bellsouth.net 
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Level 4





Having selected scientific themes of topical interest, I can critically analyse the issues, and use relevant information to develop an informed argument. 
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Level 3





Through experimentation, I can identify indicators of chemical reactions having occurred. 


SCN 3-19a








Through research and discussion, I have contributed to evaluations of media items with regard to scientific content ………………..
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Level 2





Through research and discussion I have an appreciation of the contribution that individuals are making to scientific discovery and invention and the impact this has made on society.
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I can report and comment on current scientific news items to develop my knowledge and understanding of topical science.


SCN 2-20b








