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Background

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.

[image: image6.jpg]



A scurvy 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) 1 drop per test so 2cm3 per group?
· 0.1% starch solution
· Ascorbic acid solutions for calibration curve: 5, 10, 20, 30, 40, 50, 70 and 100 g/l (mg/cm3)

· Distilled water 

· Fruit juices to test 

· 1 cm3 disposable plastic droppers or plastic pipettes, one for each solution of fruit juice

· 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 

· Citrus squeezer (1 between 2 pairs?

· Knife to cut fruit

· Tea strainer

· Beaker to collect juice


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 trialed 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.
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

Calibration graph
If you are getting pupils to prepre their own calibration graph, give them a solution of 100 mg/100 cm3 and let them make their own dilutions. (A good set of dilutions is 5, 10, 20, 30, 40, 60 and 100 mg/100 cm3)

NB – Ascorbic acid solutions are unstable. The breakdown in increased by light, heat and oxygen. 
So make the solutions up as close to the time of use as is reasonable possible and keep in a fridge until needed.
Solutions
1. Calibration curve

Solutions of ascorbic acid made up to: 5, 10, 20, 30, 40, 50, 70 and 100  (mg/100cm3).
Make up a solution of 1g/l (100 mg/100 cm3) and dilute.

2. Calibration and Fruit Test

Starch – 0.1%  


(1cm3 per test)

30cm3 per group

Iodine – 0.01M in KI
(1 drop per test)

2cm3 per group
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