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Contamination situations and exposure risks assessments of deoxynivalenol and
its derivatives in grains and their products in Hebei Province from 2016 to 2023
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ABSTRACT: Objective To investigate the contamination situations and exposure risks of deoxynivalenol

(DON) and their derivatives in grains and their products in Hebei Province. Methods Totally 1594 grains and

their products in Hebei Province from 2016 to 2023 were investigated. DON and its derivatives were determined by
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isotope dilution liquid chromatography-tandem mass spectrometry. Their concentrations were analyzed, and the
exposure risk of DON to grains and their products among residents in Hebei Province was evaluated based on adult
dietary consumption. Results The detection rates of DON were the highest in wheat and their products, ranging
from 61.40% to 97.78%. The detection rates of DON in corn and its products were ranging from 36.13% to
86.75%. The detection rate of DON in rice was relatively low, with a detection rate of 0% in rice and 20.31% in
Job’s tears. Risk assessment showed that the chronic exposure range for adults was 0.02-0.62 pg/(kg * bw * d),
which was lower than the provisional maximum tolerable daily intake guidance value of 1.0 pg/(kg * bw * d).
Conclusion DON contamination is relatively common in grains and their products. Among these, wheat and their
products exhibit the highest detection rate and contamination levels of DON, followed by corn-based products, while
rice-based products show relatively lower contamination levels. For adults, the dietary exposure to DON through the
consumption of wheat-based foods, corn, and rice does not pose a significant chronic intake risk. Wheat-based foods are
the primary source of DON exposure in the population. Continuous monitoring of DON contamination in grains and
their products is necessary to reduce dietary exposure risks.
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Table 1 Contamination of DON in 3 major types of grains and their products in Hebei Province from 2016 to 2023

s e DON
PR P K /% o B/ (ng/kg) FHME/ (ng/ke) PR/ %
IINGE R LA 958 78.91 (756/958) ND~4183 263.9 3.34 (32/958)
Tk B A 540 64.44 (348/540) ND~3065 227.8 1.85 (10/540)
K 96 13.54 (13/96) ND~275 28.1 0

TE: ND FoR AR . % 2~4 [,



5510 31 DD, 45 2016—2023 A3t 24 75 40 B L) v Rt 48035 T ik 0 el s e S HEAT AR W75 e R I . 85

R2 20162023 FALEH AR EBIGE S DON SRR
Table 2 Contamination of DON in grains and their products in Hebei Province from 2016 to 2023

v DON
GESIES i T e
ES B G /% o SEI4(E HEFRR Pso Ps Pogo Pos
/(pg/kg) /(ug/kg) % /(ug/kg) /(ngikg) /(pg/kg) /(ugkg)
AT (T BOF 45 97.78 (44/45) ND~914 1455 0 105 154 298 432
R IRBE . R ' ’
AT T ) b CRE TR 124 97.58 (121/124) ND~1440 216.0 0.81 (1/124) 136 324 515 602
I Fr 239 90.38 (216/239) ND~786 125.9 0 88 142 262 366
/N 443 61.40 (272/443) ND~4183 394.9 7.00 (31/443) 190 615 961 1430
(=PS 85 96.47 (82/85) ND~691 138.7 0 89 147 333 521
THKE TR 7 {8 22 95.45 (21/22) ND~334 119.5 0 109 154 230 262
FEREAE. A) 302 86.75 (262/302) ND~3065 288.9 2.32(7/302) 205 366 639 836
EP NE /S 1) 238 36.13 (86/238) ND~1972 150.3 1.26 (3/238) 20 170 456 631
KAk 32 0 (0/32) ND ND 0 ND ND ND ND
Bk 64 20.31 (13/64) ND~275 322 0 20 20 59 72
ait 1594  70.08 (1117/1594) ND~4183 237.5 2.63 (42/1594) 103 306 640 897

3 2016—2023 FiAHLH AR EHIMAT DON FTEMITERRMR

Table 3 Contamination of DON derivatives in grains and their products in Hebei Province from 2016 to 2023

3-ADON 15-ADON
RARRR N TF AT IR 2ET e G P
/(ng/kg) /(ug/kg) /(ng/kg) /(ng/kg)
AR s (I TR 45 0 (0/45) ND ND 0 (0/45) ND ND
iR . PeFE )
A T b (R TR 124 0 (0/124) ND ND 0 (0/124) ND ND
IINZZ Ky 239 0 (0/239) ND ND 0 (0/239) ND ND
UV 443 429 (19/443)  ND~66.9 203 2.71 (12/443) ND~91 20.6
183k 85 0 (0/85) ND ND 0 (0/85) ND ND
JHKE PR 7 {5 T 22 0 (0/22) ND ND 0 (0/22) ND ND
FAEFE. R 302 2.98(9/302)  ND~24.8 20.0 36.09 (109/302) ND~274 43.4
B NEP N 238 0 (0/238) ND ND 0 (0/238) ND ND
KK 32 0 (0/32) ND ND 0 (0/32) ND ND
oK 64 0 (0/64) ND ND 0 (0/64) ND ND
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Fig.l1 Contamination level data distribution of DON in Fig.2 Contamination level data distribution of DON in

wheat and its products corn and its products and rice
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i — 4R T DON 75 YL ik 5 7E 400~800 pg/kg, KA
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2.1.3 DON ERF @LEEM A F T HEEL

XA R A 2R S T A 25 4 B LT 4T DON 15 YLtk
o, SR 40 R 4 ThaT LIE H, A T 1w il bh (R )
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KIECE . Forh, R E S T BT
DON i £77E T4 9 B Fofil S, SRk 56, DON 7E I
B FUE R R S P E 22BN K, AT RE IR [ Ay
F R RURE SRR A

22 FRBE5NEITHER

PR AR MITE BT RS s SR & IR, Rt
TERSERE R A KUK, 2% 3-ADON Fl 15-ADON R FEEr
AR TR, (30 DON HIRE BT TP A
] RO R SRR BN I — P [ OB SR S etk
T 2 — 202U e AR (A4S EDLAE, 38 5. M
5 H] LI H EDI BN 0.02~0.62 pg/(kg < bw = d), EDL »
HIITE A 0.56~0.72 pg/(kg * bw * d), 4559/NF PMTDI
FEFME 1.0 pg/kg * bw = d), IR GEIT A NE FH
fh Ly RS AR RE AL DON AU AR 8% 0 B 218 1
AL, 3 Wb/ N B I BEA =R, DON & A
XA, e NHE DON 2520 EZORIE, i T 3ok R I S
A, KJ DON S XA, TR saikoR i o

R4 TEIBIHEIKET DON FRIRR
Table 4 Contamination of DON with different packaging types

e E R ZELT bt
@ﬁﬁﬁw(ﬁ%‘ & 43 97.67(42/43) ND~914 147.6 0 2 100.00 (2/2) 44.3~154 992 0
TR IRV B )
AT T (R AT 27  92.59(25/27) ND~763 234.4 0 97  98.97 (96/97) ND~1440 212.0 (} }g%
INFZHy 152 88.82(135/152) ND~786 122.4 0 87  93.10(81/87) ND~446 132.0 0
N 443 61.40 (272/443) ND~4183  394.9 (3%223) 0 0 (0/0) / / /
=SS 85  96.47 (82/85) ND~691 138.7 0 0 0 (0/0) / / /
JHE TR (5 T 0 0 (0/0) / / / 22 95.45(21/22) ND~334 119.5 0
FXKIEHEE . 7)) 201 86.25(251/291) ND~3065 2862  2.41(7/291) 11 100 (11/11)  116~620  361.0 0
B NES/S 1) 232 37.07 (86/232) ND~1972 153.7  1.29(3/232) 6 0 (0/6) ND ND 0
KK 27 0 (0/27) ND 0 0 5 0 (0/5) ND ND 0
FERS 57 17.54(10/57) ND~275 32.1 0 7 42.86 (3/7) ND~684 329 0
T /R AR A MU
*5 TRFHEAEREAZAYREHRIBADONHERRES
Table 5 Daily dietary exposure of DON from grains and their products in residents of different age groups
vERl AR Tk NELF, EDI sz FoK B b EDI Kk EDI s EDI 4t
kg Ngebwe-d) /uglkg+bw-d)] Ag-bw=d) /pgikg+bw-d)] Ag=-bw+d) /uglkg*bw *d)]/[nglkg*bw *d)]
1829% 670 156.9 0.62 5.1 0.02 191.6 0.08 0.72
30~44 % 670 153.4 0.60 5.7 0.02 206.8 0.09 0.71
B 45-59% 666 1512 0.60 7.1 0.02 182.5 0.08 0.70
60~69 %4 624 1384 0.59 9.2 0.03 168.8 0.08 0.70
02LE 624 118.6 0.50 8.2 0.03 150.6 0.07 0.60
1829% 567 1253 0.58 6.9 0.03 152.3 0.08 0.69
30~44% 567 126.8 0.59 6.4 0.03 166.5 0.08 0.70
Lk 45-59 % 595 1228 0.54 8.0 0.03 153.2 0.07 0.65
60~69% 556 118.8 0.56 99 0.04 1414 0.07 0.68
70 2L 556 96.8 0.46 7.5 0.03 128.0 0.06 0.56
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