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ABSTRACT - Deoxynivalenol (DON) and zearalenone (ZEN) are naturally occurring toxins produced by Fusar-
ium species, which may grow on cereals. The aims of this study were to determine the incidence and contamination
levels of DON and ZEN in cereal products. Seventy samples of cereal products were randomly selected from retail
outlets during 2005 and 2006. DON and ZEN were analyzed by using high performance liquid chromatography with
fluorescence and UV-detector, respectively. Detection limits were 4.4 {1g kg™’ for DON and 3.4 ug kg™ for ZEN. DON
and ZEN were detected in 37 and 17, respectively, of the 70 samples, but the levels found were very low. In particular,
out of 70 samples, 12 samples of corn and barley were co-contaminated with DON and ZEN, with levels ranging from
5.6 to 1842.3 g kg for DON and 12.1 to 174.9 pg kg for ZEN, respectively. However, DON and ZEN were not
detected in breakfast cereals and wheat flour. The highest level was found in dried corn kernel samples that confirmed
by LC-MS. This study show that DON and ZEN co-contaminate with low levels in cereal products.
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Table 1. Recoveries, reproducibility, limit of detection (LLOD) and
limit of quantification (LOQ) of the deoxynivalenol and zearale-
none analysis in corn sample

Spiking levels Recoveries RSDf* LOD" LOQ

Mycotoxin

(ngkg") (%) (%) (ugkg") (ugkg")
1000 93 06

DON 500 ) 02 44 111
300 95 43
100 99 33

ZEN 50 105 23 34 101
20 121 74

* RSDr, intra-laboratory reproducibility (n=3)
" Signal to noise ratio was 3:1
“ Signal to noise ratio was 6:1 for DON, 5:1 for ZEN

i/
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Fig. 1. Representative HPLC chromatogram of DON (A) and ZEN (B) in naturally contaminated com (left: standard, right: sample).
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Fig. 2. LC-MS spectrum of deoxynivalenol (A) and zearalenone (B) in ESI negative mode (left: standard, right: sample).

multifunctional column®.E A F immunoaffinity Y, BIFE 5 750 sl F 700 AEE A& &

column¥} 7+ AA Mol FriEvid e B2 wa Ayt 2 A3 Table 29} Table 30| Uehd nhoh 2
7h 2 9 AAY AREIRL AL 5 YL Aoz A t}. DONS 7070 A& & 377} ABo\A B 7.4-3794
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7+th. DONS 7%, ESl(electrospray ionization) negative  1842.3 ug kg'&Foldth olgd & 9=, T4, =
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o] o]23lg BAFS Yol A DONY [M-HIY! nv  ERHSITH 9, ZENS 7070 A8 F 1770 Al8A A
z 295.89} DON9} 30amu(atomic mass unit)?] CH,O7} ¥  EEHJUZ Fd LFFAT 220428 pg kg'S 2 @& &
2 ¥ m/z 2653 FAEHUTE ZENS EAFFO] 3189 A d,ES 2k 53 @9 AS HE LdFES ¥
2222 2 ESl(electrospray ionization) negative modeZ SR BE AN AL 1Y W], SFF

m/z 317904 TIC(total ion chromatogram)& AL 14.6
ol HEd 939 EAFS gotd FA ol23td &4
2ol 31749 EFE ZENYS st}

DON=} ZEN 84
271 840l AFE F EAYEE ol&st
200639 AAH S, W, B, dn), &

Z9, N84Y, 2/HE ANBM e ZENe| HEHA &%k
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Table 2. Incidence and levels of deoxynivalenol in cereal grains collected in 2005 and 2006

Sample Number of sample Number of positive Average® Median Maximum
P analysed samples (%) (ngkg" (ngke") (ngkg")
Comn 14 10 (71) 379.4 235.8 1842.3
Polished rice 14 6 (43) 284 0 482
Barley 14 11 (39) 374 344 99.7
Unpolished rice 7 2(29) 74 74 9.3
Canning corn 7 6 (86) 66.3 40.2 187.4
Breakfast cereals 7 0 0 0 0
‘Wheat flour 7 2 33 0 17.8
* in positive samples
Table 3. Incidence and levels of zearalenone in cereal grains collected in 2005 and 2006
Sample Number of sample Number of positive Average® Median Maximum
P analysed sammples (%) (hg ke (kg ke (Mg ke
Com 14 9 (64) 42.8 215 1749
Polished rice 14 0 0 0 0
Barley 14 1(7) 333 333 333
Unpolished rice 7 7 (100) 22.0 124 60.7
Canning corn 7 0 0 0 0
Breakfast cereals 7 0 0 0 0
‘Wheat flour 7 0 0 0 0
* in positive samples
A7) #7715 DAR T DON# ZEN® 29A® &, /% §9 o8 e 9% 7] i 59 4
g 4% 43 20029 A 8olM = ZHt 101-1184 pg kg" Folgr HE ViEke 2y Uge 7 o] B =&
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Fig. 3. The contamination of DON and ZEN in the tested sample.
Value represents number of samples detected.
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