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Determination of aflatoxins and zearalenone in vegetable oil and cereal products by solid
phase extraction column purification coupled with ultra-performance liquid
chromatography tandem mass spectrometry
SONG Yue', YANG Lijun', WU Pinggu’, KANG Yiyou'

(1. Dalian Municipal Center for Disease Control and Prevention, Liaoning Dalian 116021, China;
2. Zhejiang Provincial Center for Disease Control and Prevention, Zhejiang Hangzhou 310051, China)

Abstract; Objective To develop a method for simultaneous determination of aflatoxins ( AFs) and zearalenone ( ZEN)
in vegetable oil and cereal products by solid phase extraction column purification coupled with ultra-performance liquid
chromatography tandem mass spectrometry ( UPLC ). Methods AFs and ZEN in vegetable oil were extracted by
acetonitrile-water solution (90 : 10, V: V). AFs and ZEN in cereals were firstly extracted by acetonitrile-acetic acid-
water solution (84 :1:16, V: V) and then extracted by dichloromethane/ethyl acetate (90 : 10, V: V), and the
extracts were concentrated and reconstructed by acetonitrile-water solution (90 : 10, V : V). The extracts of vegetable
oil/cereals were purified by C4-Al,O, solid phase extraction column. AFs and ZEN were separated by UPLC with

acetonitrile-water gradient elution in a CORTECS™

C,; chromatography column (2.1 mmX 100 mm, 2.7 pm), and
qualified/quantified by mass spectrometry with electron spray ionization multiple reaction monitoring mode with stable-
isotope internal standard. Results The linearity of AFs and ZEN were 0.1-30.0 and 1.0-500.0 ng/ml, the limits of
detection were 0. 03 and 0.3 pg/kg, and the limits of quantification were 0. 10 and 1. 0 pg/kg, respectively. The average
recoveries of AFs and ZEN for spiked samples was 68.3%-98. 6% and 84. 5%-108. 0% with the relative standard deviation
4.6%-11.5% and 4.2%-9.0% (n=6), respectively. Several quality control material were analyzed to verified the

accuracy of the method. 100 samples sold in Dalian markets were analyzed. Aflatoxin B, and ZEN was detected in peanut oil
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and corn oil samples with maximum contents 12. 80 and 370. 00 wg/kg, respectively. Conclusion The method had several

advantages including accurate, simple and cost-effective, environment friendly and it was applicable to batch analysis of

AF and ZEN in vegetable oil and cereal products.

Key words: Aflatoxins; zearalenone; a-zearalenol;

mycotoxins; solid phase extraction; ultra-performance liquid

chromatography tandem mass spectrometry; corn germ oil; peanut oil
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Table 2 Recoveries of aflatoxins in spiked vegetable oil and corn powder

. - AFB, AFB, AFG, AFG,
%/ % /% W/ % /% &/ % /% %/ % /%
0.1 83.0 3.8 82.5 3.8 80.5 9.0 70. 3 10.5
0.5 85.7 8.3 80. 6 8.7 81.4 8.4 72.6 8.5
K7
1.0 88.5 6.2 86.7 7.1 85.3 8.0 78.3 7.2
5.0 98.6 4.6 96. 5 5.2 94.3 6.1 84.2 6.8
0.1 79.5 9.0 80.5 9.5 76.2 10.2 68.3 11.5
0.5 81.2 3.8 82.3 8.6 79.2 8.9 70.5 9.1
1.0 86.5 7.2 88.0 7.5 82.0 8.2 73.4 8.6
5.0 95.6 6.3 93.7 6.6 86.4 7.3 78.6 7.5
£ 3 MW K E KA N B ZEN B a-ZEL IR 458 (n=6)
Table 3 Recoveries of ZEN and a-ZEL in spiked vegetable oil and corn powder
ZEN a-ZEL
20 TN B -1 [l i % RSD TN B -1 [l i RSD
/(ne/ks) /% /% /(pe/kg) /% /%
1.0 86. 8 7.3 1.0 88.5 7.2
) 5.0 108.0 6.5 5.0 95.6 6.5
Lt 20 96. 2 5.8 10 94.5 6.3
50 95. 1 4.2 20 92.6 5.5
1.0 84.5 9.0 1.0 85.7 8.5
- 5.0 98.9 8.8 5.0 93.5 7.0
B 10 95. 4 7.1 10 92.5 6.6
50 92.6 6.2 20 104. 2 6.7
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Table 4  Determination results of quality control material

BT HERE 88/ (ng/kg) A TR EAR (ng/kg)
FoK By ZEN 79+26 75+5

TRl ZEN 55 A 189. 1+20. 8 183.2+8.9

Tk PRk E S SR AFB,:3.7%1.6 AFB, :3.520.2

JEAE Tl AFB,
R e 2 R R

19-M:30. 33,19-N:8. 196
AFB,:8.10,AFB, :0. 56

19-M:31.2£1.6,19-N:8. 1+1.1
AFB,:7.81x0.86,AFB,:0.46+0. 24
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Table 5 Determination results of aflatoxins and zearalenone in vegetable oil and cereal products

AFB,/(ng/kg) AFB,/ (ng/kg)

AFG,/(png/kg) ZEN/ (png/kg) a-ZEL/ (png/kg)

e i R ok ok

frhit Gl Gl

- LREDALED G LA S LA S LB S A
Tk 15 <0.03~0.80 0.32 <0.03~0.50 0.20 <0.03 — 7.80~370.00 82.9 <0.30 ~0.50 0.35
464 20 <0.03 ~12.80 2.8 <0.03 ~1.50 0.35 <0.03 ~0.55 0.25 <0.30~61.60 12.0 <0.30~1.50 0.35
1 15 <0.03 ~2.50 1.2 <0.03 ~0.40 0.20 <0.03 ~0.25 0.12 <0.30~42.20 8.6 <0.30 ~0.40 0.30
EARBH E) 30 <0.03~10.80 1.1 <0.03 ~1.20 0.42 <0.03 ~0.40 0.26 0.80~41.00 16.2 <0.30 ~1.20 0.42
INFE R 10 <0.03 ~1.20 0.32 <0.03 ~0.40 0.10 <0.03 — <0.30~28.40 8.5 <0.30~0.40 0.30
WeHE Fr 10 <0.03 ~1.10 0.26 <0.03 ~0.20 0.10 <0.03 — <0.30~15.60 5.6 <0.30 —
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Figure 2 UPLC-MS/MS chromatograms of AFB,

in peanut oil sample
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Figure 3 UPLC-MS/MS chromatograms of ZEN in corn

oil sample
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