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Optimization of Analytical Method for Patulin in
Foods

CHUN-YI LAI, CHIA-HSIN LIU, SHUN-YUAN HSIAO, CHING-AN KUO,
YI-CHEN TSAI YING-RU SHEN, SHU-HAN CHANG, YA-MIN KAO,
MEI-CHIH LIN AND SU-HSIANG TSENG

Division of Research and Analysis, TFDA, MOHW

ABSTRACT

Patulin has been found in many kinds of fruits, vegetables and grains, especially apple and apple
products. The Ministry of Health and Welfare in Taiwan announced the “Sanitation Standard for
Contaminants and Toxins in Food” to limit the maximum level of patulin in apple products, beverage,
and food for infant and young child. The “Method of Test for Mycotoxins in Foods-Test of Patulin
(MOHWT0005.02)” was also announced for tests corresponding with the sanitation standards. However,
it was reflected that the pretreatment with pectinase in the current method would affect the recovery of
patulin. Besides, matrix interference occurred during spectral analysis for some samples. The aim of this
research was to solve the above problems and to evaluate the feasibility of liquid chromatography/tandem
mass spectrometry (LC-MS/MS) analysis. The optimized conditions included: reducing the sampling
size, omitting the pectinase and vacuum concentration steps, using 25% acetonitrile to dissolve the
residue, using an isotope-labeled internal standard of patulin to calibrate the data and analyzing by LC-
MS/MS. The recovery was tested by spiking patulin at 5 and 50 pg/kg into four types of blank matrices
without patulin, including apple juice, apple cider vinegar, black date juice and mixed puree, which were
chosen according to the sanitation standards. The average recoveries ranged from 96.1 to 110.5%, with
the coefficients of variance between 1.2 and 6.6% in intra-day analysis; the average recoveries ranged
from 97.0 to 112.0%, with the coefficients of variance between 2.3 and 6.6% in inter-day analysis. The
results all fulfilled the « Validation Guideline of the Food Chemical Testing Method” published by the
TFDA. The limits of quantification of patulin were all 5 pg/kg. The optimized method could save 2 to 4
hours of experimental time, with improved accuracy and precision. The optimized method was employed
to verify the applicability of marketed products. None of a total of 17 samples was tested to contain
patulin, which is in accordance with the sanitation standards. The current method will be further revised
and announced based on this study for public use.

Key words: patulin, apple products, food for infant and young child, LC-MS/MS





