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Determination of four mycotoxins in grain products with QuEChERS-based approach and
ultra high performance liquid chromatography coupled to mass spectrometry
SU Bi-ling, XIE Wei-ping, OUYANG Yan-ling, CHEN Lin-gang

(Quanzhou Center for Disease Control and Prevention, Fujian Quanzhou 362000, China)

Abstract : Objective A high performance liquid chromatography coupled to mass spectrometry ( UPLC-MS/MS) method
was developed for the determination of four mycotoxins in grain products such as bread, steamed bun and biscuit. Methods
Samples were extracted with acetonitrile-water (84: 16, V/V), then was purified by QuEChERS approach. UPLC
separation was achieved by using BDS HYPERSIL C;; (4.6 mm x 100 mm, 2.4 pm) chromatographic column by gradient
elution at a flow rate of 300 pl/min with methanol and acetate buffer as the mobile phase. The detection was carried out by
negative electrospray ionization ( ESI-) mass spectrometry in multiple reaction monitoring mode ( MRM ). Matrix-matched
calibration was used for the quantification. The limits of detection, quantification, accuracy and precision of the method
were evaluated. The method was used for detecting four mycotoxins in 60 different grains from the market. Results Under
optimized condition, four mycotoxins had good linear relationships in the certain correlation ranges with the correlation
coefficients all above 0.999. The average recoveries of 4 mycotoxins at three spiked levels ranged from 81.8% to 98.2%
with relative standard deviations of 5. 6% -9. 3% . Four mycotoxins were detected in the 60 market samples. Deoxynivalenol
(DON) was detected in all samples with the concentrations of 15. 2-960 wg/kg, the other 3 mycotoxins were not detected.
Conclusion The method was more simple and lower cost than the national standard method and the national food safety
risk monitoring method, with fast speed, high sensitivity and good reproducibility, which improve the national food safety

risk monitoring method.
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Table 1 Mass detection parameters for four mycotoxins FENRER(%)
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Table 3 Linear equations, linear ranges, correlation
coefficient, detection limit and quantification limit of

four mycotoxins

LYV ACHRE LOD LOQ
/(ug/L) (r)  /(pg'kg) /(ng/'ks)

ST LR

DON ¥ =937x +169 1.0~50 0.999 7 0.3 1.0
3-ADON y =638x +256 1.5~50 0.9995 0.4 1.5
15-ADON y =543x - 208 6.0 ~500 0.999 4 2.0 6.0
ZON y =10637x -1024 0.8 ~50 0.999 9 0.2 0.8
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Table 4 Recoveries of samples and relative standard

deviation of four mycotoxins

i v g Al i 2% RSD
S b "
/(pg/kg) /% /%
DON 0.3,1.0,5.0, 82.3,83.8,90.3, 6.2,7.4,8.5,
50.0 82.7 9.3
3-ADON  0.4,2.0, 10.0, 81.8,83.5,94.8, 7.1, 8.5, 7.8,
100.0 86.9 8.2
15-ADON 2.0, 10.0, 25.0, 86.5,89.5,92.1, 7.9,8.1, 7.0,
200.0 85.4 9.2
ZON 0.2,1.0,2.5, 83.2,90.2,98.2,5.9,6.3,5.6,
25.0 82.3 7.1
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