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Abstract ; Objective To investigate the contamination levels of deoxynivalenol (DON), 3 — acetyldeoxynivalenol (3 — Ac —
DON), and 15 - acetyldeoxynivalenol (15 — Ac = DON) in grains and their products in Chongging, and to assess the dietary
exposure levels and potential chronic health risks posed by these mycotoxins among residents of Chongqing. Methods
Functional models (e. g. triangular distribution models) were employed to fit contamination data of DON and its acetyl
derivativesfrom 794 samples across nine categories of grains and their products collected in Chongqging between 2018 to 2023.
Parameter estimation was conducted based on distribution types. Probabilistic assessment ( Monte Carlo simulation) was
performed using data from the 2018 China Health and Nutrition Survey toestimate the exposure levels and characterize risks
against established safety thresholds. Results The average contamination levels of DON, 3 — Ac - DON and 15 - Ac — DON
were 213.00, 0. 09 —4.48 and 0. 75 - 5. 51 pg/kg, respectively. Estimated daily intakes of DON and its derivatives varied by
age group: 1. 11 —=1. 19 pg/(kg - d) (3 -6 years), 0.85-0.94 pg/(kg - d) (7 -17 years), 0.47 —-0.48ng/ (kg - d)
(18 =59 years), and 0.50 - 0.52 pg/(kg - d) (=60 years). At the 90th percentile ( Py, ), The exposure levels of most
population groups exceeded the daily tolerable intake (TDI). At Py, the exposures levels were 1. 12 to 2. 87 times the TDI for
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all population groups. Wheat flour products were identified as the primary source of DON and its acetyl derivatives. Conclusion

The average dietary exposure of residents to DON and its acetylderivatives (3 — Ac — DON and 15 — Ac —=DON) is at a safe

level, and there may be a potential weight loss risk in high — exposure populations.

Keywords: Chongging municipality; Grains and their products; Dietary exposure; Deoxynivalenol; Probabilistic risk
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Table 1 Levels of DON and its acetylated derivatives in cereals and products from Chongqing
L DON 3 - Ac - DON

AT #(zf)i K HARE LB -49{H UB - LB-P95S UB-P95  #ih# LB -3yl UB -J4fH LB-P95 UB-P95

(%) (%) (pg'ke) (pg'ke) (ne'ks) (perks) (%) (pg/ke) (pg'ke) (ne'ks) (neks)
TR R H Al iy 52 32.69 0.00 9.68 10.01 61.77 61.77 0.00 0.00 0.50 0.00 0.50
KoK 52 32.69 0.00 9.68 10.01 8.36 8.36 0.00 0.00 0.50 0.00 0.50
IINZE Ry e A 586 72.18 4.10 233.80 234.21 920.25  920.25 3.07 0.11 3.09 0.00 10.00
INEE R 330 55.45 0.00 85.22 85.46  316.35 316.35 0.91 0.02 1.35 0.00 10.00
83k 41 97.56 0.00 221.06 221.07 534.10 534.10 4.88 0.05 0.53 0.54 0.59
A AT 22 100. 00 0.00 293.00 293.00 507.70 507.70 0.00 0.00 0.50 0.00 0.50
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(#:3%)
. DON 3 - Ac - DON
FEARNZE AR K% fir% LB-349{H UB - LB-P95 UB-P95 2% LB -3 UB - LB-P95 UB-P95
(n) A a PR g IUARRES S
(%) (%)  (pg/kg) (pe'kg) (pg'kg) (peg'ks) (%)  (pg'kg) (pg'kg) (pgkg) (perke)
AT T 97 90.72  10.30  479.23 480.16 1521.20 1521.20 0.00 0.00 7.85 0.00 10.00
Fr A B 46 100.00  10.87  355.65 355.65 1636.50 1636.50  28.26 1.19 1.55  10.39 10.39
J7 5 T 50 88.00  18.00  610.87 612.07 2826.15 2826.15 0.00 0.00  10.00 0.00 10. 00
F KA S 156 38.50 0.00 69.66 72.40  256.35 256.35 0.60 0.00 10.50 0.00 11.00
B 10] 106 54.72 0.00 101.60 103.14  455.80  455.80 0.90 0.10  11.31 0.00 15.00
TRk 50 4.00 0.00 1.96 7.22 19.56  22.73 0.00 0.00  10.50 0.00 11.00
&it 794 62.97 3.02  213.0  213.00  725.50 725.50 2.39 0.09 4.48 0.00 15.00
o 15 — Ac - DON
REAFIZ Eﬁ(z,'f)i ot 2% LB - (i UB - ¥k LB - P95 UB - P95
(%) (peg/ke) (pg/kg) (perkg) (pe/ke)
Fok B il 52 3.85 0.09 0.57 0.54 0.86
Fok 52 3.85 0.09 0.57 0.54 0.86
/INFZ Ry B L 586 0.34 0.00 0.50 0.00 10.00
Ny 330 0.00 0.00 0.50 0.00 10.00
3k 41 0.00 0.00 0.50 0.00 0.50
A R T 22 0.00 0.00 0.50 0.00 0.50
A T 97 0.00 0.00 10.00 0.00 10.00
FEAEET 46 2.17 0.21 0.70 0.10 0.62
J5 i 50 0.00 0.00 10.00 0.00 10.00
P KA 156 5.13 3.75 16.53 13.21 20.35
B 11] 106 7.55 5.52 18.90 43.54 43.54
F KR 50 0.00 0.00 11.50 0.00 13.00
it 794 1.39 0.75 5.51 0.00 20.00
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0.85~0.94 g/ (kg + d) ;18 ~59 2 N\REM -1 2
FEHEN 0.47 ~0.48 pg/ (kg - d) ;60 % L) AFERE
PR 4 0.50 ~0.52 pg/(kg - d),
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HER 3 al L, P4 il it F5 A DON. (848 1 B 14 XU
HEAT AT TR T Pos BIERATKF-BF AN [RIPE 1) L IXC
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Table 2  Average cereal consumption of residents in Chongqing

il NE oSS NS W3k AEWEHS AW ROERs  JrfEm EAKE B 91}
Bk 433 222.63 7.42 17.30 50.30 8.31 9.31 0.53 3.32 0.68
bk 536 187.48 6.63 16.38 48.52 8.96 10.15 0.42 3.91 0.48
i 501 200. 51 7.29 20.71 48.49 1.88 15.01 0.00 3.49 0.73
Akt 468 204.20 6.65 12.59 50.21 15.94 4.17 0.97 3.82 0.41
3~6% 34 139.71 5.84 13.78 16.47 15.59 10.00 0.00 5.20 0.59
7~17 % 111 167.82 7.52 12.19 31.47 15.02 19.25 0.67 2.25 0.30
18 ~59 % 417 225.97 7.01 22.37 49.75 8.54 8.81 0.32 3.68 0.32
=60 4 407 192.67 6.90 12.58 56.43 6.49 8.16 0.61 3.87 0.90
EIN: 969 202.29 6.98 16.79 49.32 8.67 9.77 0.47 3.65 0.57
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Fig.1 Total exposure to DON and its acetylated derivatives across population groups

£33  EPATARR ARES Y B HAH 5 DON K H 20l 36475 4 4 5 52 KUK ( EDL/TDI)

Table 3 Exposure risk to DON and its acetylated derivatives from grain products across different populations in Chongging ( EDI/TDI)
o FRME Ps Py Pos

LB UB LB UB LB UB LB UB
B 0.76 0.78 0.48 0.50 1.67 1.70 2.36 2.37
bk 0.75 0.78 0.50 0.51 1.67 1.70 2.30 2.33
T 0.70 0.71 0.44 0.45 1.56 1.59 2.19 2.22
AR 0.83 0.85 0.53 0.63 1.83 1.86 2.54 2.59
3~6% 1.11 1.19 0.86 0.87 2.16 2.24 2.81 2.87
7~17 % 0.85 0.94 0.65 0.65 1.66 1.72 2.16 2.21
18 ~59 % 0.47 0.48 0.37 0.39 0.90 0.95 1.12 1.19
=60 % 0.50 0.52 0.35 0.37 0.92 0.96 1.21 1.23

2.4 FRTFTEEMEALADON L BELAITASREE
s E ey TTak g B2 ] W ORREIASZEE X

RIRIZEGNE AT DON K H 2 B3 A 4 B R 58
KRBT . fEA AP A, DON.3 — Ac - DON
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Fig.2 Contribution of different cereals and products to total DON and acetylated derivative exposure
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