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Comparison of different pretreatment methods for deter mination of ethyl
carbamate in wine by gas chromatography-mass spectrometry

ZHANG Qing, CHEN Shi-Heng, SHI Xiao-Mei, YANG Yong-Tan"

(Beijing Key Laboratory of Nutrition Health and Food Safety, COFCO Nutrition & Health Research Institute, Beijing
102209, China)

ABSTRACT: Objective To compare the preconditioning efficiencies of ethyl carbamate in wine by
liquid-liquid extraction (LLE), solid phase extraction (SPE) and dispersive solid phase extraction (d-SPE).
Method Three methods of LLE with dichloromethane, SPE with Cleanert EC column and d-SPE with
acetonitrile, graphitized carbon and primary secondary amine were separately used to extract the ethyl
carbamate of the wine samples, which was analyzed by gas chromatography-mass spectrometry (GC-MS) in
selected ion monitoring mode. Result The spiked recoveries at 3 levels of these methods were in the range of
70%~110% and the relative standard deviations (n=5) were less than 6%, indicating that those methods had a
good accuracy and precision. Since it was low-cost and had a high enrichment efficiency, LLE was suitable for
pretreatment of samples with trace amount and could meet the requirements of compliance detection in import
and export manufacturers. SPE was more appropriate for high through-put determination due to convenience
and fast speed. d-SPE could be well applied to various hazard substances screening, because it was mid-cost,

best recovery and high comprehensive efficiency. Conclusion In consideration of the pretreatment efficiency
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and cost, d-SPE was more suitable for the daily quality control inspection in wine manufacturers. d-SPE

coupled with GC-MS had been applied to determination of ethyl carbamate in wine.
KEY WORDS: wine; ethyl carbamate; liquid-liquid extraction; solid phase extraction; distributed solid phase
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Fig. 1 Total ion chromatogram (left) and mass spectrum (right) of ethyl carbamate
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Table2 Average spiked recoveriesand relative standard deviations of the three pretreatment methods (n=5)
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Table3 Cost comparison of three pretreatment methods
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LLE 4.00 25.00 0.05 0 4.50
SPE 0.80 12.00 0 1 25.00
d-SPE  11.00 20.00 1.30 0 10.00
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