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Quantitative Estimation of the Fatty Acids 
of Olive Oil 

BEFORE making a systematic study of the fatty acid 
composition of Spanish olive oils it was necessary to 
devise a procedure which combined precision and 
accuracy with speed. In this brief account we present 
a summary of the results obtained in our work, 
involving (1) spectrophotometry and (2) quantitative 
paper chromatography of the saturated acids. 

The spectrophotometric estimation of unsaturated 
fatty acids is carried out by the method recommended 
by the American Oil Chemists' Society1 ; saturated 
acids, separated according to Bertram2, are chromato. 
graphically determined by a procedure recently 
developed in this laboratory3 • This procedure is an 
extension of that of Kaufmann and Nitsch 4 ; the 
paper chromatograms are dipped in cupric acetate 
solution followed by treatment with rubianic acid to 
reveal the spots, the area of which is determined 
microphotometrically on photographs of the chromato
grams. 

The results of the analysis of a sample of olive oil 
from the 1957-58 crop in Buja.lance (Cordoba) are 
compared in Table 1 with results on the same oil 

Table 1. COMPONENT FATTY ACIDS (PERCENTAGE BY WEIGHT) OF A 
SAMPLE OF OLIVE OIL AB DETERMINED BY DIFFERENT METHODS 

Method 
Distillation From Gas Spectrophotometry 

Acid of thiocyano- chromato- and paper 
methyl gen valne graphy chromatography 
esters 

Satura ted 
Myristic 0·2 

} Palmltle 8·9 11-7 7·7 
St earic 2·4 11·9 2·4 2·5 
Arachidic 0·3 0·7 
Behenie 0·8 

Unsatura t ed 
Hexadecenolc 4·7 

} 75·5 
1·2 } 76·8 

Olele 66·3 73·5 
Eicosenoic 4·9 
Linoleie 12·3 12·6 11·2 10·9 
Linolenic 0·6 

obtained (a) by the traditional ester fractionation 
method5 , (b) from thiocyanogen values and (c) by 
the modern technique of gas chromatography at 170° 
using polymerized ethylene glycol adipate as liquid 
phase and argon as carrier gas. 

The r esults obtained by our combination of spectro
photometry and paper chromatography agree very 
well with those obtained by other methods; the 
absence of traces of myri"ltic acid in the gas chromato
graphic analysis is rather surprising, though its 
absence from the paper chromatograms is not, since 
any present initially would have been degraded in the 
Bertram oxidation procedure. The small amount of 
behen ic a cid detected by paper chromatography 
would r emain in the ester distillation residues and 
escape detection and it would also not be apparent 
in the gas chromatograms under the conditions 
employed. This acid has previously been identified 
by Spiteri6 in olive oil ; but the lignoceric acid also 
reported by him did not appear on our paper chroma
tograms. Linolenic acid, not revealed by gas chroma
tography, is apparently present as judged by the 
spectrophotometric evidence; but this cannot be taken 
as unequivocal proof of identity. 

W e feel that the method proposed by us will be of 
considerable value to workers who, lacking facilities for 
chromatography, r equire rapid analysis of olive oil for 
its m a in component a cids. Unlike the time-consuming 
ester distillation procedure which requires somewhat 
more starting material and in which no saturated acid 
is usually unequivocally identified our method is 

relatively quick, saturated acids are identified, and the 
amount of oil required is quite small. 

We wish to thank Dr. D. P. Cuthbertson, director of 
the Rowett Research Institute, Aberdeen, Scotland, 
for granting laboratory facilities to one of us (E. V.) 
which permitted the gas chromatographic analysis to 
be included. 
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Interaction between Thiourea and Insect 
Polyphenoloxidase 

POLYPHENOLOXIDASES of plant and animal origin 
are known to be inhibited by copper complexing 
sulphur compounds. When investigating the effect of 
thiourea on polyphenoloxidase of the wax-moth, 
Galleria melloneUa L. (Lepidoptera), we noticed that 
degree of inhibition diminished during an aerobic 
incubation of the enzyme with the inhibitor and the 
substrate (catechol or p-cresol). 

Experiments have been performed with homo
genates from whole fully grown larvre, and a typical 
course of oxygen uptake in the presence and absence 
of thiourea is shown in Fig. I. The rate of uptake of 
oxygen by the uninhibited sample (indicated by the 
slope of curve A) diminishes steadily with the time of 
incubation which is a result of the inactivation of 
polyphenoloxidasel. On the other hand, the rates of 
oxidation in the presence of various concentrations of 
thiourea (slope of curves Band C), which are initially 
low, increase considerably during the incubation, 
attain a certain maximum and finally drop as result of 
inactivation of the enzyme . This is better seen in 
Fig. 2 where the rates of uptake of oxygen are plotted 
against time of incubation. It is thus apparent that a 
release of the inhibition occurs during the incubation 
and that the inactivation of polyphenoloxidase which 
is known1 to accompany the enzymic oxidation of 
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