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Fig. 1 Voltammograms of 3X107*M VK; with
(- ) OM and ( ) 24X 107 M linoleic acid in
an ethanol solution containing 3.8 X102 M LiClO,
at a glassy carbon electrode

Scan rate: 5mV s~ !
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Fig. 2 Relation between half-peak potential of pre-
peak and pK,

(a) bromoacetic acid; (b) formic acid; (c) acetic
acid; (d) butyric acid; (e) valeric acid; (f) propionic
acid; (g) nonanocic acid. Acid
LOX107*M

concentration:

Table 1 Half-peak potentials (£,,) and peak cur-
rents (i) for the prepeaks caused by var-
ious higher fatty acids

Fatty acid E,;5(V 5. SCE)  ig(pA cm™2)
Palmitic acid —0.22 3.5
Stearic acid —0.22 3.5
Oleic acid —0.22 3.4
Linoleic acid —0.22 3.4

Acid concentration: 1.0X107*M

Table 2 Comparision of free fatty acid content in fats and oils obtained by the present and titration methods

Free fatty acid content/mol g~

1

Titration method

Sample Present method
Potentiometry Phenolphthalein

color change
Cacao butter 4,1X1073 4.1X10° 43X107°
Camellia oil 3.9%X10°° 41X1073 41X1073
Glyceryl monostearate 1.6X107° 1.6X1073 1.8X107°
Butter 1.1X107° 1.2X107° 1.6X107°
Corn oil 2.3X107° 2.3X1078 2.8X107°
Olive oil 2.1X107¢ 2.8X107° 3.2X10°°
Peanut oil 9.4X1077 9.4X1077 1.1X10~¢
Sesame oil 8.9X1077 1.1X107¢ 1.2X107°
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Voltammetric determination of free fatty acid content in fats and oils. Tetsuo
Fuse, Fumiyo Kusu and Kiyoko Takamura (Tokyo University of Pharmacy and Life Sci-
ence School of Pharmacy, 1432-1, Horinouchi, Hachioji-shi, Tokyo 192-03)

A new method for determining free fatty acid content in fats and oils is proposed. The
method is based on the measurement of the reduction prepeak current of 2-methyl-1,4-
naphthoquinone (VKsj) caused by higher fatty acids in ethanol solution containing
LiClO4. The measurement was made by potential sweep voltammetry using a glassy
carbon electrode. The prepeak current height was found to be proportional to the total
concentration of free fatty acid in oil samples ranging from 8X107° to 6X107°M
(r=0.992). The free fatty acid content of 8 oil samples was determined. The relative
standard deviation of content values for 5 replicates of each sample was less than 2.5%.
The present method was proved to be far superior to the conventional titration method in
sensitivity and precision.
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