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Simultaneous Determination of Aflatoxins Zearalenone and
Ochratoxin A in Cereal Grains by Immunoaffinity Column
and High Performance Liquid Chromatography Coupled
with Post-Column Photochemical Derivatization
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Abstract A method was developed for the simultaneous determination of aflatoxins AFs
B, B, G, and G, zearalenone ZEA and ochratoxin A OTA in cereal grains by high
performance liquid chromatography HPLC with fluorescence detection after immunoaffinity
column clean-up and post-column derivatization. Cereal grain sample was extracted with meth-
anol-water 80:20 v/v . The extract was purified by immunoaffinity column and the toxins
were separated by reversed-phase HPLC and quantified with fluorescence detection after pho-
tochemical derivatization. The separation was performed on a Nova-Pak® column 3.9 mm i.
d. x150 mm 4 pm Waters with a linear gradient of methanol-acetonitrile-1% phosphoric acid
mixture. The calibration curves for mycotoxins were made in the concentration range of 0. 24 -
6.0 for AFs B, B, G,and G, 4.0-100.0 for ZEA and 0.5 —-40.0 png/L for OTA. Recoveries
of the different cereal grains wheat rice rye spiked with mycotoxins at levels ranged from
0.24 -1.0 pg/kg for AFs B, B, G,and G, 4.0-16.0 ng/kg for ZEA and 0.5 -3.0 png/kg
for OTA were from 70.8% to 94.0% and relative standard deviations were between 2. 79% and
9.38%. The limits of detection were 0.24 ng/kg for AFs B, B, G, and G, 0.5 pg/kg for
OTA and 4.0 pg/kg for ZEA.
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Table 1

Regression equations of mycotoxins

Linear range/

Mycotoxin Regression equation

r

ng/L

AFG, 0.24 -6.0 y=3.3471x -0. 1132 0.9998
AFG, 0.24 -6.0 y =11.0073x - 0. 8093 0. 9995
AFB, 0.24 -6.0 y=1.0676x -0. 1234 0. 9991
AFB, 0.24 -6.0 ¥ =3.9163x - 0. 4044 0. 9987
ZEA 4.0 -100.0 y =0.0809x - 0. 0727 0.9995
OTA 0.5-40.0 y =2.0812x - 0. 7229 0. 9948

y peak area x mass concentration wg/L.
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2 n=6
Table 2 Recoveries and relative standard deviations of mycotoxins in cereal grains n =6
. Added/ Found/ pg/kg Recovery/% RSD/%
Mycotoxin
wng/kg wheat rice rye wheat rice rye wheat rice rye
AFG, 0.24 0.18 0.19 0.17 75.0 79.2 70.8 3.51 3.25 4.72
0.48 0.41 0.43 0.42 85.4 89.6 87.5 4.03 2.94 4.24
1.00 0.92 0. 89 0.93 92.0 89.0 93.0 2.97 3.11 5.67
AFG, 0.24 0.17 0.18 0.21 70.8 75.0 87.5 7.82 4.83 6. 81
0.48 0.38 0. 40 0.39 79.2 83.3 81.2 5.96 5.06 4.95
1. 00 0.73 0.79 0.77 73.0 79.0 77.0 4.47 4.57 5.56
AFB, 0.24 0.20 0.22 0. 19 83.3 91.7 79.2 4.23 4. 44 2.87
0.48 0.43 0.45 0. 44 89.6 93.8 91.7 3.95 3.73 3.01
1. 00 0. 88 0.94 0.85 88.0 94.0 85.0 3. 66 4.09 3.55
AFB, 0.24 0.19 0.18 0.21 79.2 75.0 87.5 8.47 8.19 6.74
0. 48 0.41 0.39 0. 44 85.4 81.2 91.7 5.21 6.78 9.38
1. 00 0. 86 0. 81 0.93 86.0 81.0 93.0 6.02 9.15 8.26
ZEA 4.00 3.41 3.23 3.54 85.2 80. 8 88.5 4.38 5.32 4.83
8. 00 6.33 6.54 6. 47 79.1 81.8 80.9 5.27 6.18 3.72
16. 00 13.79 12.97 14.02 86.2 81.1 87.6 4.19 4.76 3.13
OTA 0. 50 0.42 0. 40 0.39 84.0 80.0 78.0 3.86 3.87 5.21
1.50 1.17 1.21 1.19 78.0 80.7 79.3 4.67 4.62 3.66
3.00 2.45 2.69 2.68 81.7 89.7 89.3 4.09 2.79 6.48
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Fig.3 Chromatograms of a a mixture of standards

AFs ZEA and OTA spiked levels 0. 24 pg/kg for AFs
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