Ascorbic Acid Titration

Experiment: To found out how much Vitamin C (Ascorbic acid) there is in fruit juice. 

Many fruits contain ascorbic acid (vitamin C). Red 2,6-dichlorophenol-indophenol sodium salt (DCP) reacts with Ascorbic acid to form a colourless compound. You can easily prepare a solution of DCP so that you know exactly what its concentration is. Since ascorbic acid is soluble you can use the technique of titration to find out how much vitamin C is in fruit juice. The fruit juice containing the ascorbic acid solution is titrated against the DCP solution until it goes colourless. The fruit juice (with ascorbic acid) is placed in a burette and is slowly added to a known volume of the intense red DCP solution. The reaction between the two compounds will take place, destroying the DCP as more ascorbic acid is added. The mixture will remain a red colour as long as there is still some unreacted DCP present. The red mixture gradually turns pink as the concentration of the DCP drops. A point will be reached where a single drop of fruit juice (ascorbic acid) will change the DCP solution from a pink colour to colourless. (In this way the DCP acts as its own indicator). Then, because you know what volume of DCP solution you used and now know exactly what volume of fruit juice you used, you can calculate how much ascorbic acid was in the sample of fruit juice.

Method:

1. I have sent you 100mg of DCP. Dissolve this in 250cm3 of water. Add about 10 drops of concentrated acetic acid to this. You will  notice it change to an intense red solution. 


2. Extract the juice from the fruit that you want to test. Strain it to remove any solid matter. 

3. Pour this juice into a clean burette that is clamped into a retort stand. 

4. Use a graduated pipette to measure out exactly 1cm3 of the DCP solution into a wide test tube.

5. Slowly add the fruit juice to the DCP solution, shaking it all the time and looking at the colour against a white background (place a piece of white paper under the test tube). 

6. When the colour of the DCP is light pink add the fruit juice dropwise. Stop adding the fruit juice when the DCP/Fruit juice mix goes colourless.

7. Measure the volume of Fruit juice added exactly.

8. Repeat this whole process again to see if you use about the same volume. If they are quite different then do it again. Calculate the average of the two closest readings. This will be the volume of ascorbic acid needed to react exactly with 1 cm3 of DCP solution.
9. Now you can calculate how much vitamin C was in the fruit juice.

Important note: If the volume of fruit juice used is very small it means there is a large concentration of ascorbic acid in it. In this case first dilute the fruit juice with water by ten times before you use it in the titration. Do this by taking 10 cm3of the juice and diluting it to 100 cm3.

Sample calculation:

Let us say that 1 apple gave us 15 cm3 of juice. When we titrated it we found that exactly 0.23 cm3  of juice reacted with 1 cm3 of DCP. We decided that this was too concentrated and so diluted it down ten times before titrating it. From the apple we would then get 

 15 x 10 = 150cm3  of the diluted apple juice. Now we would find that exactly 2.3 cm3 of the dilute juice would react with 1 cm3 of DCP. 


Now 1 cm3 of DCP is equivalent to 0.228 mg of Ascorbic acid.


Therefore 2.23 cm3 of dilute juice contains 0.228 mg of vitamin C.


 Or
150 cm3 of dilute juice contains 0.228 x 150   = 14.86 mg of Vitamin C







2.3

Since we got this from 1 apple we can say that 1 apple contains 14.86 mg vitamin C.











Brian Gray
1 cm3 of this DCP solution reacts exactly with 0.22mg of Ascorbic acid.








