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Appendixx 2: response factors and linearity of detector 
responsee for gas chromatography 

ResponseResponse factors 

Responsee factors for GC were determined using a mixture of the main 
compoundss of interest (methyl esters of palmitic, stearic, azelaic and tridecanoic 
acid)) of known concentration, as described in the literature [1, pp. 342-344; 2, pp. 
140-142].. A standard mixture was made up of the four compounds in methanol, to 
givee final concentrations of each component of between 2 and 4mM. 

Afterr analysis of a luL injection of the standard mixture, a ratio for each 
compoundd of peak area to weight of compound injected (calculated from the 
concentrationn in the standard mixture multiplied by the injection volume) was 
determined.. To calculate response factors relative to the internal standard (methyl 
tridecanoate),, the area/weight ratios are divided by the area/weight ratio for the 
standard.. The resultss are summarised in Table 1. 

Tablee 1 Determination of response factors for fatty acid methyl esters. 

methylmethyl ester 

dimethyll  azelate 
methyll  palmitate 
methyll  stearate 
methyll  tridecanoate 

weightweight (}ig) 

0.823 3 
0.551 1 
0.689 9 
0.511 1 

peakpeak area 
(fiV.sec) (fiV.sec) 

1414610 0 
1414246 6 
1764732 2 
1328630 0 

area/weight area/weight 

1718846 6 
2566690 0 
2561295 5 
2600059 9 

response response 
factor factor 

0.661 1 
0.987 7 
0.985 5 
1.000' ' 

Ass discussed in Chapter 7, the response factors for methyl palmitate and 
methyll  stearate are very close to that of the methyl tridecanoate standard, but the 
responsee factor for dimethyl azelate is considerably lower. This is consistent with 
thee idea that the response of a flame ionisation detector is roughly proportional to 
thee weight of unoxidised carbon in the compound analysed [1, p. 342], which 
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meanss that the response per unit weight of the esters of dibasic fatty acids 
(containingg two carbonyl carbons per molecule) will be proportionally lower, 
relativee to the esters of monobasic acids (containing one carbonyl carbon per 
molecule). . 

Wheree measurements of absolute quantities of fatty acids have been 
presented,, therefore, response factors have only been applied to calculations for 
azelaicc acid (see Chapter 7). 

LinearityLinearity of detector response 

Quantitativee GC calculations of the type described in Chapter 7 assume a 
linearr detector response over the range of sample concentrations analysed. This 
assumptionn can be tested by analysing a series of standards of different 
concentration,, and plotting the peak area for a given compound against the amount 
injectedd in each sample [3, pp. 438-441]. 

AA series of five dilutions were made from the standard mixture described 
above,, halving the concentration with each dilution, and each of the resultant 
solutionss was analysed as before. Plots were made of peak area against amount 
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Figuree 1 Relationship between peak area and weight of compound injected, from 
serialserial dilutions of methyl palmitate in methanol. 
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ResponseResponse factors and linearity of response for GC 

injectedd for each compound in the mixture, and a typical result, for methyl 
palmitate,, is shown in Figure 1. Very good linearity was obtained, with correlation 
coefficientss >0.995 for all of the four methyl esters. These results confirmed that 
thee detector response was linear over this range of concentrations, which exceeds 
thee range of concentrations typically analysed in this study. 
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