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Determination of deoxynivalenol in grain and grain products by multifunc-
tional column clean-up and high performance liquid chromatography
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(Technology Center of Shandong Entry-Exit Inspection and Quarantine Bureau, Qingdao 26602, China)

ABSTRACT: Objectives To establish a simple and rapid determination method of deoxynivalenol (DON) in
grain and grain products by multifunctional column clean-up and high performance liquid chromatography
(HPLC). Methods Samples were extracted with acetonitrile-water (84 : 16, v:v), and the extracted liquid was
purified by multifunctional columns. After drying, and re-dissolved in the mobile phase, the toxins were sub-
jected to HPLC-UYV analysis. The positive results were confirmed using high performance liquid chromatogra-
phy-tandem mass spectrometry (HPLC-MS/MS) analysis. Results Recoveries of DON added at levels ranging
from 0.5 to 1.5 pg/g for all tested samples were from 66.0% to 98.3%. Relative standard deviation (RSDr)
ranged from 1.9% to 12.7%. Within-laboratory HorRat values were from 0.1 to 0.7. Conclusion This method
is simply clean-up, rapid and of high sensitivity, and suitable for the identification and quantification of DON
in grain and grain products.
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Fig. 1 Chemical structure of deoxynivalenol (DON)
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Table 1 Gradient elution condition
(1L/min) (%) 95 % (%)
0.0 300 95 5
2.0 300 95 5
4.0 300 10 90
7.0 300 10 90
7.1 300 95 5
12.0 300 95 5
%2 DON W% RIIENEFRRIEHEISEER
Table 2 Multiple reaction monitoring transition and mass spectrometry parameters of deoxynivalenol
(m/z) V) V)
265.0% —64 -15

DON ESI- 295.0
138.1 =55 =21
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Fig. 2 Liquid chromatograms

DON ;b: 0.5 pg/g
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24 HMER. RUEIR. BN 26 HREKEIRHHIE
( ) DON
( 0.0625 0.1250 0.2500 0.5000 296.0,
1.0000pg/mL), x ) DON ; ;
(O GED , DON
(r=0.99943) MRM
0.1 pg/g( 3), 0.5 pg/g DON
0.3 pg/g( 10) 3
25 [EWRMFEE 3 & i
0.5 1.0 1.5 pg/g ,
66.0%~97.3%, -
(RSDr)  1.9%~12.7%, HorRat  0.1~0.7, DON 0.1 nglg,
3 0.3 ngle, (RSD) 1.4 %~10.1 %,

*3 MAREMISRMMRENLE, fRERE, ERNEMNRERZENZER HorRat &
Table 3 Average recoveries, SD, RSDr, and the HorRat values for DON in grains and processed foods

(mg/kg) (%) (%) HorRat
0.5 97.3 7.2 0.4
1.0 97.0 4.0 0.3
1.5 96.3 34 0.2
0.5 84.1 6.4 0.4
1.0 93.6 5.1 0.3
1.5 74.4 2.6 0.2
0.5 91.1 12.7 0.7
1.0 75.2 3.5 0.2
1.5 66.0 22 0.1
0.5 87.1 32 0.4
1.0 75.0 1.9 0.1
1.5 88.4 7.1 0.5
0.5 93.5 5.7 0.3
1.0 94.2 5.9 0.4
1.5 98.3 2.7 0.2

HorRat = (RSDr/ RSD), HorRat <1.3 : (%)=(

)x100
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Fig. 3 LC-MS/MS chromatograms of spiked corn flour sample with 0.5 ng/g DON
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