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Determination of 4 kinds of chloropropanols in soy sauce by salting-out
assisted liquid-liquid extraction combined with gas
chromatography-mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of 1,3-dichloro-2-propanol, 2,3-dichloro-1-propanol,
3-chloro-1,2-propanediol and 2-chloro-1,3-propanediol in soy sauce based on salting-out assisted liquid-liquid
extraction coupled with gas chromatography-mass spectrometry. Methods Using 3-chloro-1,2-propanediol-d5 as
deuterated internal standard, the soy sauce sample was extracted with acetonitrile, salted out by sodium chloride,
derived using 1-(heptafluorobutyryl)imidazole, separated by HP-SMS capillary column (30 mx0.25 mm, 0.25 pm)
and determined by gas chromatography-mass spectrometry in selected ion monitoring mode. The effects of

salting-out aid and extraction solvent on extraction efficiency of the 4 kinds of chloropropanols were investigated.
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Results Under the optimal experimental conditions, the 4 kinds of chloropropanols showed good linearity in the

range of 0.006-0.120 mg/kg, and the correlation coefficients were all above 0.999, and the limits of detection of the 4

kinds of chloropropanols were 0.002 mg/kg, and the limits of quantitation were 0.006 mg/kg. The recoveries of the 4

kinds of chloropropanols were in the range of 70.2%—103.5%, and the relative standard deviations were in the range

of 1.6%—5.5% at the spiked levels of 0.02, 0.05 and 0.10 mg/kg. Conclusion This method can provide a good

specificity for the rapid qualitative and quantitative analysis of chloropropanols in soy sauce with the advantage of

rapid, simple and solvent saving.

KEY WORDS: soy sauce; chloropropanols; salting-out assisted liquid-liquid extraction; gas chromatography-mass
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Fig.1 Total ion chromatogram of 4 kinds of chloropropanols and internal standard
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1,3-DCP 0.006~0.120 Y=1.3159X+0.0135 0.9996 0.002 0.006
2,3-DCP 0.006~0.120 Y=1.717X+0.0402 0.9991 0.002 0.006
3-MCPD 0.006~0.120 ¥Y=0.9933X-0.0033 0.9999 0.002 0.006
2-MCPD 0.006~0.120 Y=1.1035X-0.018 0.9997 0.002 0.006
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Table 2 Recovery rate and precision (n=6)
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1,3-DCP 0.02 73.7 5.0
. 2,3-DCP 0.02 78.2 5.5
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3-MCPD 0.02 102.5 3.0
2-MCPD 0.02 103.5 53
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1,3-DCP 0.10 70.2 2.2
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3-MCPD 0.10 97.0 1.6
2-MCPD 0.10 99.1 2.3
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Table 3 Comparison between this method and other methods for determination of chloropropanol in soy sauce
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