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Determination of 4-nonylphenol in vegetable oil by gas
chromatography-mass spectrometry

YUN Peng, LU Yang, LIU Yin-Ping , CHEN Fu-Zun, WANG Li-Ying

(Hebei Provincial Center for Disease Control and Prevention, Shijiazhuang 050021, China)

ABSTRACT: Objective To establish a method for the determination of 4-nonylphenol (4-NP) in vegetable oil by
gas chromatography-mass spectrometry (GC-MS), and to understand the pollution status of 4-NP in vegetable oil.
Methods The samples were extracted with acetonitrile by ultrasound, purified by solid phase extraction column,
and derivatized with heptafluorobutyric anhydride. The samples were detected by GC-MS and quantified by isotope
internal standard method. Results In the linear range of 5200 pg/kg, the regression equation was Y=7.78x10°X,
and the correlation coefficient was 0.9991. The limit of detection was 3.0 pg/kg and the limit of quantitation was
9.8 ng/kg. The recoveries ranged from 75.7% to 107.4%, and the relative standard deviations (RSDs) ranged from
5.5% to 9.7%. Totally 50 commercial vegetable oil samples were detected, 4-NP was detected in 26 samples, the
detection rate was 52%, the content range was 3.21-28.2 pg/kg, and the median value was 3.63 pg/kg. Conclusion
This method is simple and sensitive, and can be used for the accurate determination of 4-NP in vegetable oil. The
detection data showes that the detection rate of nonylphenol in vegetable oil samples is high, so the monitoring of its
content should not be ignored.
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Table 1 Monitoring ions of nonylphenol
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Fig.1 Total ion chromatogram and mass chromatogram of standards of 4-nonylphenylheptafluorobutanoate and
ds-4-nonylphenylheptafluorobutanoate
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Fig.2 Total ion chromatograms and mass chromatograms of positive samples and negative samples
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Table 2 Recovery results of 4-nonylphenol at different concentrations (n=6)
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Fig.3 Numbers of different types of vegetable oils and positive samples
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