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Quantitative Analysis of Fatty Acids and Water in Vegetable Oils by Nuclear Magnetic Resonance
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Abstract: The main characteristic peaks of linolenic, linoleic, oleic acid, saturated fatty acids and water in vegetable oils
were analyzed by 'H-NMR spectroscopy. Benzoic acid was selected as an internal standard to quantify the contents of
linolenic, linoleic, oleic acid, saturated fatty acids and water in vegetable oils by this method without any pretreatment. The
recoveries were 98%—102% with RSD of 0.11%, 0.12%, 0.68%, 0.70% and 2.65% for linolenic, linoleic, oleic acid, total
saturated fatty acids and water, respectively. The contents of linolenic, linoleic, oleic acid, total saturated fatty acids and
water can be determined directly and accurately with less sample consumption and without using expensive standards. This
new method is simple and applicable for studying quality standards for vegetable oils.
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Fig.1  Structures and chemical shifts of fatty acids
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Fig.2 'H-NMR spectrum of perilla seed oil
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Fig.3 'H-NMR spectra of eight kinds of vegetable oils
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Table1 Contents of fatty acids and water in vegetable oils
%
TR TR QIR R VRAR B R 7K

kil 59.54 15.63 17.23 7.48 0.12
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B 1939 1956 1939 1939 1921 1956 1942 01311 0.68
TREERER 2065 2041 2065 2081 2046 2058  20.59 0.1449 0.70
IS 017 017 017 018 017 017 017 0.0045 265
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Table2 Results of recovery tests
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Table4 Contents of fatty acids in vegetable oils
%
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FEACKFI 0 61.45 23.71 14.84
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