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Determination and Contamination Pattern of Deoxynivalenol and Derivatives in Cereals and Their Products

GONG Lei, HAN Zhi, CHENG Hui, LIU Jie, PENG Qingzhi*
(Hubei Provincial Engineering and Technology Research Center for Food Quality and Safety Test,
Hubei Provincial Institute for Food Supervision and Test, Wuhan 430070, China)

Abstract: High performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS) has been adopted to set up
a method for detecting deoxynivalenol (DON), deoxynivalenol-3-glucoside (D3G), 3-acetyldeoxynivalenol (3ADON) and
15-acetyldeoxynivalenol (1I5ADON) in cereals and their products, such as wheat flour, noodles, rice and corn grit. Samples
were extracted with acetonitrile and the extract was degreased with n-hexane and cleaned up on a solid-phase extraction (SPE)
column prior to being detected by HPLC-MS/MS. The quantitation was performed using an external standard method. The
method was optimized and validated to meet the requirements for the detection of grains and their products. Furthermore,
we analyzed the pattern of contamination of the four mycotoxins in 96 samples of cereals and their products. The results
showed that 15ADON was not detected in any sample and 3ADON was detected in only one sample. Both DON and D3G
were found in many samples. The detection rate of DON was higher than that of D3G, and it was the highest in noodles. In
addition, we found a positive correlation between the contents of D3G and DON. The D3G/DON ratio was generally around
30%. The major mycotoxin in all types of samples was DON, of which noodles were the most contaminated.
Keywords: cereals and their products; high performance liquid chromatography-tandem mass spectrometry; deoxynivalenol;
derivatives; contamination pattern
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I} 8] /min
325 7+ H FILNF
TR 7 0/ % N . s 6 1o
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Table2 Qualitative ions, quantitative ions, cone voltage and collision
energy for four mycotoxins

EXS (mfz) (mfz) IRV fight/eV
D3G  [M+NH,]" 476.1 297, 249.1" 40 1731
3ADON  [M—H]~ 337 307, 173" —65 —14/—12
15ADON [M—H]~ 337.1 150", 219"  —55  —21/—15
DON [M—H]™ 295 265, 138"  —40 —15/—25
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Fig.1 Total ion current chromatograms of four mycotoxins
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Table3 Comparison of recoveries of four mycotoxins with different
pretreatment methods
[asy AL R R 1%
Gl T Kk il ER BB
1) 76.2 66.1 78.9 75.4
D3G 2) 92.5 120.2 119.3 108.6
3) 100.3 90.3 88.5 97.1
D 131.2 156.6 157.2 100.2
DON 2) 124.8 144.4 85.7 139.3
3) 99.4 102.9 102.0 98.9
D) 177.4 23.1 18.0 184.7
3ADON 2) 90.4 23.6 27.8 102.5
3) 98.7 108.4 92.2 109.7
1 169.0 163.0 149.9 188.4
15ADON 2) 116.9 160.3 147.6 172.5
3) 101.4 103.8 103.6 118.6
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S FEEAF ML T D FREUFEM2.5g,
10.0 mL/K, #EAE#HEL20 min, 5 000 r/min®»10 min,
3$0.22 pm AR, 2) FREUEE 2.0 g, 120.0 mLZJE-7K
T (84116, VIV) , B HEEN20 min, 5000 r/mini
10 min, H(5.0 mL F3E HLBAE, B #E 5.0 mL&WR
T, EHEEL0mL, HEEEREN; 3) @133 TRl b
B, WMR3IFR, AR R3) FEA BN 4 R
WEHRM BRI LR e, EEMEG. Bk, A7k
KFH3) FEA AT 5 5
23 4AMERNLEXRRS EE

Bl — R A T B P R A R AE 1.3 1 AN L3 275 1Y
IXHR A T HETINE, 1514 FhEEER7ES.0~250 pg/L3t H
WEIH RIFMEIEXR, HKXREAKT0.99, Kl
FR3%M10 pg/kg, EEMR (limit of quantification, LOQ)
4920 ug/kg.

KK BT . NZER R R KRB R 4 B
FRAEVE R, %133 vk AT A AT b3 . 7E1.3.1
AL.3.270 A R AT &, A 0K P47 D
6 11, THEPYESCR AN friEmZ (relative standard
deviation, RSD) , ZEH K4, FrikpFRE N
88.5%~117.0%, RSDA1.5%~8.6%.

#*4 D3G, DON, 3ADONAIISADONK)E 3R (n=6)

Table4 Recoveries of four mycotoxins in spiked samples (» = 6)

KAk e MR TR

g/
sty ; I e iy

( /L) <) ) ) )

Hg /% RSD/% W% RSD/% W% RSD/% % RSD/%

25 983 5.5 924 52 908 26 99.6 25
D3G 30 918 32 908 39 B4 16 1005 69

100 9.7 42 88.7 33 88.5 6.4 97.1 48

50 1024 58 111.6 44 1064 19 97.6 58
DON 100 108.6 41 109.5 37 137 83 1008 77
200 106.4 26 1154 40 1020 71 98.9 6.9

45 1015 51 1115 43 89.9 58 104 32
3ADON 90 99.4 45 1140 35 946 49 108.8 50
180 98.0 6.0 1164 46 92.2 8.6 170 36

45 105.1 19 9.8 58 100.7 57 110 46
ISADON 90 1032 8.4 101.9 76 99.2 79 1094 41
180 105.7 6.6 103.8 15 1036 80 159 75

24 PSR HT

#£5 /YERHSPDONEDIGH SR

Table 5 Detection rates of DON and D3G in cereals and their products
DON D3G
FS] Al i SRR i
Kk (=26) 0~1203 <L0Q 38 (126) 0 <L0Q 0 (0126)
NERY (F26) 021332 1294 69.2 (1826) 0~2524  <LOQ 308 (826)
i (=4) 0~21564 199.6 833 (2024) 0~5528 50 500 (1224)
$Efit (r=20) 0~99.0 <L0Q 50 (120) 0 <L0Q 0 (020)

XF96 1 K fh HEAT R I 45 R 7R, 15ADONS LA
H, HE—A/NERFE R H3ADON, DONAID3GH
ANEFEEE IR, DONEH HF KT D3G, H A7 1
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FEEARE, FHAHETm >N ek > HAh > KoK,
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99.0 pgrkg, HAR3 FATAEVIIARK H . N2k HDONAN
D3GH H 24 71 969.2%F130.8%, DONS; & 5k A /N T
500 ug/kg, A1 AESNEAR2 133.2 ng/kg (HE K R EFR
HEN<1000 pg/kg) ; D3IGEEAMILI00 pg/kg. i
FDONFID3GHE Hi 2 ) 51l 983.3%H150.0%, DONF; &3k
A/NT400 pg/kg, A6 AR KT 1000 ng/ke, 51
MIEF] 72 156.4 pg/kg: D3GEE/NTDON, &N
552.8 pg/kg. MR FIEE T T DONMID3IG K AT LL
Fith, HDONIARI &N, D3GH 2 & .

XF96 13 i b K I 285 S EAT A KL, AT DONAS: Hi
FESAS— & 2 HA3 FATAEDRG H, 5 H A3 M4
o H U — 8 2 DON[IAT i, R AE AW 5T H, DONIY)
i T DURERHBEAFE W I AS H %6 . DONZE4 FhEE R AE
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(A B — AT HECT 5, X W] g2 K ADON
A P RAEBYR S BN AR M IES 215
242 ARBYFERESERNX 5]

XF6 U A S EEAT AL I, A1 /N 2N B A
3ADON, &8 4785 nglkg, KoK, /PNahr. HEHIAH
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ANFFEEE IR, B A S TP DONSE & R4S H % 1 i ik
I F AR CHDON (41.7%) >D3G (20.8%) >3ADON
(1.0%) >15ADON (0.0%) . 4 KB, HHEKE
R R, IA3) T783.3%, HUKE/NEN, Hiknr
DB, HEH TG Y e .
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Fig.2  Linear curve fitting of D3G versus DON content
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X 56 EA R L IX () 22 3 AT 5 %2, mid wh e kI, s
DONFID3G % & M K H 2k, HERiMD3GH &
HFEMDONE & 2 EAK KR AU FAE—CHE
G T HTE ARIE

EC AR, BRI B R 4 IE B B
W B R R e v T LR B R, (B 0 A
FBPEN, e R A B 3 R AR R R AT R 2K
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