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Development of an Analytical Method for Levulinic
Acid in Soy Sauce

CHING-HSUAN TSAI PAI-WEN WU, NU-CHING LIN, YA-MIN KAO,
SU-HSIANG TSENG AND DER-YUAN WANG

Division of Research and Analysis, TFDA

ABSTRACT

Chemical soy sauce is produced by hydrolyzing the vegetable protein with hydrogen chloride at a
high temperature of 100 - 130°C. During hydrolysis, levulinic acid is generated from the reaction of sugar
and acid. The presence of levulinic acid in soy sauces indicates adulteration by chemical soy sauce. Gas
chromatography was performed on a capillary column, DB-FATWAX UI (30 mx0.25 mm i.d., 0.25 pm
film thickness) using helium as the carrier gas with flow rate of 1.8 mL min™'. Injector temperature was
set at 240°C with a split injection of 10:1. Detector temperature was set at 260°C. Levulinic acid in sample
was extracted with ether, then diluted with acetonitrile after concentration. Heptanoic acid was selected as
an internal standard for the accurate quantification of levulinic acid in samples. Accuracy was conducted
by spiking 0.025% and 0.05% levulinic acid into blank samples. The average recoveries were 102.3 and
102.1%, and the coefficients of variation were 0.3 and 0.5%, respectively. The limit of quantification was
estimated to be 0.0025%. The market survey results of 24 soy sauce samples (22 labeled fermented soy
sauce, 2 not claimed) were as follows: one not claimed fermented soy sauce was found containing 0.64%

levulinic acid, and the others were not detected.

Key words: levulinic acid, soy sauce, gas chromatograph, flame ionization detector



