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 5.6 Commentary on Individual Investigation Report 0408 
 

Vitamin C in fruit drinks 

Introduction 

This investigation is another example of the use of a number of analytical techniques to find out about 
different samples. It illustrates the difficulty candidates encounter when they do not have any kind of 
reference standard so that they are unsure what the expected outcome of their experiments might be. The 
lack of a clear aim at the start of this investigation means that the purpose of the project is not clear, the 
report is rather muddled and an extension activity is included almost as an afterthought. 

Planning 

The basic background theory about the chemical techniques used in the investigation is included but key 
details such as the way that iodine is generated in the reaction between potassium iodide and potassium 
iodate(V), and the structure of vitamin C, are not present. In addition, the background to the effect of 
temperature on vitamin C is extremely limited and the hypothesis about effect of temperature adds little to 
this section. This part of the plan does not quite meet the descriptors at level P8a. 

The general approach to the experimental procedures is sound, but the choice of one orange juice sample 
because it is ‘beyond its sell by date’ is too vague. It would have been much better to have used a 
standard sample of vitamin C, for example a tablet, which could have been used to calibrate the 
procedures. Diagrams of titration equipment are inappropriate at this level. The plan includes some 
comments about safe working but there is no formal risk assessment. The report does not include a list of 
references to sources that have been consulted in producing the plan. This part of the plan does not meet 
the descriptor requirements at level P5b. 

Overall, the plan does not fully meet the requirements of descriptors at level P5a and P5b. A mark of 4 is 
therefore appropriate. 

Implementing 

In the table of results from the first set of titrations, only the titres are included instead of the expected 
burette reading. Units are also missing. In some cases, the agreement between a group of titres from 
which an average is calculated is poor and should have prompted the candidate to carry out further 
titrations. In one case the titres are very low which should also have prompted appropriate modification in 
procedure. Temperatures could have been recorded to one decimal place. 

The recording aspect of implementing just meets the requirements of descriptors at level I5b but does not 
satisfy the requirements at level I8b. A mark of 6 or 7 is therefore appropriate, with a maximum mark of 6 
being most suitable in this case. 
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Analysing 

Raw data from titrations is used to calculate values for the concentration of vitamin C but the calculations 
seem of doubtful validity and are accompanied by little explanation. Some of the numbers appear to be 
mixed up. A graph is referred to in the text but is not included in the report. This part of this section meets 
the requirements of the descriptors at level A2a, but does not fully satisfy those at level A5a. 

The conclusions drawn from the evidence are very superficial. There is no attempt to compare the results 
from different methods. This part of this section meets the requirements of the descriptors at level A2b but 
does not satisfy the requirements at level A5b. 

Overall, the analysis meets the requirements of the descriptors at level A2, but does not fully meet the 
expectations at level A5. A mark of 3 or 4 is therefore appropriate, with a mark of 4 being most suitable in 
this case. 

Evaluating 

There are some basic comments included in the report about the limitations of the experimental 
procedures. There are, however, no comments about the precision of individual measurements which are 
required to meet the descriptors at level E5b. 

Overall, the evaluation meets the requirements of the descriptors at level E2 but does not satisfy the 
requirements at level E5. A mark of 3 or 4 is therefore appropriate, with a mark of 3 best reflecting the 
achievement in this case. 
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