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Dietary exposure assessment of deoxynivalenol in grains and their products in Ji’nan City
YANG Xiaoqgian, CAO Xiaoli, LIU Lanzheng, ZHENG Min, LYU Rongchun
(Ji’nan Center for Disease Control and Prevention, Shandong Ji’nan 250021, China)

Abstract: Objective Assess the exposure levels and health risks of DON and acetylated derivatives from grains and their
products in Ji’ nan. Methods Two hundred and four grains samples in 2022 were collected , the acute toxicity risk and chronic
toxicity risk of DON group dietary exposure were evaluated by point evaluation and probability evaluation methods for different
age and gender groups in Ji’ nan. Results The point assessment shows that there is no significant acute intake risk among
Ji’ nan populations at the highest pollution levels of DON and acetylated derivatives, but about 10% high pollution levels of
grains and products pose chronic risks to health. The probability assessment results indicate that the median level of DON group
exposure is 0. 096-0. 228 pg/(kg*BW+d). And 3. 11%-10. 74% population has higher exposure levels than PMTDI, high-risk
group is the younger age group. The DON content in wheat flour and products is the main risk factor for DON group dietary

exposure, with a contribution rate from 93. 8% to 98. 0%. Conclusion The overall risk of DON group dietary exposure among

Ji’nan populations is relatively low, but the younger age group is a high-risk group and should be taken seriously.
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Table 1 Pollution of DON and acetylated derivatives in different types of samples
) /N oy B LA ER S &S T
FA TR AR . - N - — S — A JH A
i i NER Wk Wk g A kB kmbE mmk A o DAL
XM/ (e/kg) 96.4 58.8 253 39.0 84.5 158 97.6 82.3 145 115
FeRAE/ (pg/kg) 956 155 70.1 83.5 956 794 339 101 794 956
DON .
A/ (pg/kg) 60.5 24.9 16.0 30.3 42.5 118 98.8 89.6 104 83.5
K %/ % 89.7 100 100 100 92.2 92.6 93.7 100 93.1 92.6
FHIME/ (g/kg) 2.14 4.00  4.00 4.00 2.11 4.00 4.00 4.00 4.00 2.06
e KME/ (pg/kg) 13.3 4.00 4.00 4.00 13.3 4.00 4.00 4.00 4.00 13.3
3-Ac-DON o
FALEL/ (pg/kg) 4.00 4.00  4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
i th 2/ % 1.28 0.00 0.00 0.00 0.980 0.00 0.00 0.00 0.00 0.490
A/ (pg/kg) 3.45 6.00  6.00 6.00 3.35 34.1 22.1 15.8 31.3 17.3
e RAE/ (e/kg) 13.0 6.00  6.00 6.00 13.0 122 86.5 26.1 122 122
15-Ac-DON .
PLEL/ (pg/kg) 6.00 6.00 6.00 6.00 6.00 24.2 20.4 17.2 21.4 6.00
Kt R /% 5.13 0.00  0.00 0.00 3.92 75.3 68.7 80.0 74.5 39.2

AR S IR N AR B B > Lot . ILER 2.
2.3 MERIEALSE R

i 3 U5 4 AT B E TS DON & 2 7o X EUE
BArAn,“ E K DON F " N KA 74, “ &
K 15-Ac-DON & " R 48 B4 A, A ot 2t 7 1T 28
TH 2" N BRI & " N IR A, W&
T 58 2B S A rh Ak B AR AE 10 000 Y, 1A
TF A T R O A DON B A 41 22 58 B 4
Ao GFRE T AN AR PR 4 AN BERY 50% B 402 DON
A B 7RSSR 0.096~0. 228 we/ (kg BW-d) ,
i 89.26%~96. 89% I NHFEAS 2338 1 3 A4 S H
il it 0Tt o 3 S L HAT A 3. 11%~10. 74% A
PR E ST PMTDI ., RQ>1 Y b4l Bk & , 7 7E
V14 At B XU I Al A s LA 8% 2 N XU B v T
SRS 4 AT (*=2164. 376, P<0. 05) K 4F 14 40 A BE
J& DON i 20 Ji 1 7% 5% 1) 5 fis N BE A7 76 18 M il e

FESEORUT S, WL 3 R 1. 4% 4F I ) 25 XU {5 A
“IH 25 DON & it " DTk BE 5 5 , 1 93. 89%~98. 0%,
Hh R T 5 U A R 56, SRR 4 BT S s )
2 by S HL L B DON & i 2 2% 8 i 25 5 1) R
JILF 4 FE 2,

3 it

AP G 45 R R, PE T ABE DON a4 i
5 1 KR RS R AR B e A
B 5 TR RS F R B AL
SR U it B AR 2R 40 )L & ) DON & & . #IE Ok
SEUUPEAR AR A T R RS Y0 DON (1) B 4 5 55
9 0.249 2 pg/ (kg  BW - d) , T b 55 2P Ah g
NBEZ N F2 By B il 5 DON 9 °F 35 3% i &
0.279 pg/(kg*BW-d) , 4 6. 1% B NBELEAE— 5 O {a
JRUBS: , 35 5 AR YRI5 R AHGI 5 T /INPHAE DA v [

fi A XUBS: , BE 51 S e BE EE R[] 46 A7 7% S B4 S RATIEY DON VX kg2 i 05 0.78 pg/(kg'BW+d),

ST

RO
Ll

TVeigii:
et

{

i

§

CEBEEEEEE
i

SO

TerRigiiaed
=

i

Tariggiaee

ERREiiiEE §

eratsiiaei
=

i

Figure 1

1

:
WERTiEiq ]

A TR ) A 1 4N BERS DON K HC 2 Bt AL A7 A 90 10 % i M3 T Al 205 R IR

Probability assessment results of exposure to DON and its acetylated derivatives in different gender and age groups
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Table 2 Exposure assessment results of DON and acetylated derivatives in different gender and age groups (point assessment)

DON K B ARG A 9 0 I B 2 05 it/ [wg/ (kg BW - d)]

i 3 P50 P75 P90 P95 P97.5 P99 e K MH
2% Uil 0.214 0.538 0.900 1.347 1.862 4.243 4.301
B 0.219 0.549 0.920 1.375 1.901 4327 4.386
4~ 3B 0.195 0.500 0.838 1.266 1.745 4.061 4.118
S 0.194 0.493 0.827 1.247 1.720 3.987 4.042
2% 7 0.178 0.459 0.769 1.165 1.605 3.759 3.811
o 0.166 0.425 0.713 1.077 1.485 3.457 3.505
e % 0.142 0.366 0.614 0.930 1.281 3.003 3.046
I 0.141 0.362 0.606 0.917 1.263 2.945 2.986
" 5 0.133 0.343 0.575 0.870 1.199 2.810 2.849
B3 0.114 0.295 0.494 0.749 1.032 2422 2.457
18% - 5 0.113 0.292 0.490 0.745 1.025 2414 2.449
i 0.113 0.288 0.483 0.727 1.003 2.325 2.358
30% - % 0.107 0.275 0.461 0.699 0.962 2.259 2.291
o 0.107 0.275 0.460 0.695 0.958 2.227 2.258
45 % - Uil 0.110 0.282 0.473 0.715 0.986 2.297 2.329
B 0.105 0.265 0.444 0.668 0.922 2.122 2.151
60 - 3 0.111 0.280 0.470 0.706 0.974 2.240 2.271
S 0.110 0.275 0.460 0.688 0.951 2.163 2.192
0% -~ 7 0.102 0.257 0.431 0.647 0.893 2.050 2.078
U 0.096 0.241 0.404 0.604 0.835 1.906 1.932

ZEAREY SOV A L by b X R 2 /N L
A DON [y %% B ¥ M 0.91~1. 51 pg/(kg*BW+d),
A 14.41%~22.05% 1) J& R 2 &% & & T PMTDI, 1y
BT AW TSR o TG KU B8R A i B L /b
22 By B e DON Y 45 G 7K 1 % 2 58 U 7 5T
ik 3 e Al XU DR 22, T RE R Rl /N A D
RA W EBRAEY) 18K AR5/ 2 M SH A

#*3

P el Eie o S SR W1 RS K N
BEXT AR W2 R0 RROA o o M 00 O 4 o /N 22 b B G o
fh T DON {5 4t [F] i 3 il J 1S Pfr 2 #E Ak, T H
DON 5 2 A1 Ay RO il iy AR 3 20 /0 22 6 il ik 26 3=
B, i T ROK T S B AN W7 R, A 2 S
N B G, R AT LA > DON i 22 5% 5, [
EK it BFE XU

[R50 A i LA X DON K 2T A AT A 0 19 2 3 T A 45 SR (R PR A)

Table 3 Exposure assessment results of DON and acetylated derivatives in different gender and age groups (probability assessment)

DON F 2 h Ak A7 A= ) 11 i £ 2 3 1k /[ g/ (kg BW - d)]

= 1A M g T N e
A P 51 530 75 590 o5 97 5 19 PMTDIITHE E 00/ %  RQ>1HY LA/ %
e 5 0.219 0.477 1.047 1.752 2.779 4.648 89.35 10.65

& 0.228 0.494 1.059 1.750 2.584 4378 89.26 10.74
A 7 0.198 0.440 0.982 1.610 2.455 4.344 90.26 9.74
i’y 0.191 0.433 0.969 1.588 2.409 4.299 90.34 9.66
s 5 0.174 0.407 0.919 1.514 2.321 4.052 91.03 8.97
E’y 0.157 0.368 0.835 1.385 2.203 3.741 92.17 7.83
we 5 0.138 0.326 0.741 1.190 1.848 2.923 93.51 6.49
S 0.138 0.316 0.703 1.207 1.811 3.074 93.69 6.31
4%~ % 0.131 0.311 0.722 1.142 1.665 2.968 93.68 6.32
'y 0.107 0.253 0.572 0.953 1.447 2.376 95.36 4.64
182~ 7 0.106 0.255 0.579 0.943 1.472 2.618 95.47 4.53
i 0.112 0.255 0.566 0.955 1.509 2316 95.26 4.74
30% - 5 0.102 0.240 0.547 0.909 1.392 2.258 95.73 427
iy 0.106 0.239 0.550 0.877 1.369 2.290 95.81 4.19
455 - % 0.104 0.242 0.530 0.883 1.308 2.279 95.95 4.05
iy 0.105 0.235 0.514 0.827 1.251 2.011 96.31 3.69
602 - 3B 0.110 0.250 0.555 0.910 1.394 2.340 95.74 426
5’s 0.116 0.247 0.528 0.832 1.277 2.103 96.33 3.67
0% - 5 0.102 0.228 0.512 0.817 1.255 2.114 96.34 3.66
S 0.096 0.204 0.457 0.749 1.147 1.869 96.89 3.11

H T4 W0 69 DON ¥5 3t 5 0 26 1R VI AR %
PGS [F] 4F 173 (9 DON 1§15 e K F- 22 A7 B AN [ 5 [s) ik
AR UM FE FIr 2R 4R BOAEAS B AT 4 ot 42 A W 800 5 g

BIH A AN T2 s i /D B 1 i A 9 A R
DRI AR BF 50 245 SRAF A — E B JR IR o AR IR AF 5 4>
) SR T T o D 9 6 TR B 22 AR W B o



B AR R
—1250— CHINESE JOURNAL OF FOOD HYGIENE 2024 4F55 36 £45 113

Fed  RIFEHE DG 20 ATEXT DON K H £ TE AL AT A= 1 4% 558 1) Rk 40 T

Table 4  Sensitivity analysis of exposure to DON and acetylated derivatives in different gender and age groups

A e B A~ L S He A~ =L S e =L
A EL] T 2% DON {5 it /% EXKFDON T /% T S 3 Bk / % HAx/%
2%~ L 95.5 3.3 0.3 0.9
2%~ « 93.8 4.1 0.6 L5
4%~ 5 97.1 1.4 0.6 0.9
4%~ kS 96.7 2.1 0.2 1.0
78~ ] 97.5 1.0 0.6 0.9
7%~ /8 96.1 2.0 0.8 1.1
1%~ e 97.5 12 0.6 0.7
114~ kS 96.5 1.6 0.8 1.1
14% ~ % 96.7 1.8 0.5 1.0
14% ~ kS 97.1 1.4 0.6 0.9
184 ~ 5 98.0 0.9 0.4 0.7
184 ~ « 96.9 1.9 0.4 0.8
304~ 5 97.6 0.9 0.6 0.9
304 ~ & 97.3 1.5 0.4 0.8
45 % ~ 5 97.1 1.7 0.4 0.8
45 % ~ i’ 96.4 2.2 0.4 1.0
60 % ~ 5 95.0 3.3 0.6 1.1
60 % ~ hs 94.0 4.3 0.4 1.3
70 % ~ % 95.5 2.9 0.2 1.4
70 % ~ £y 94.8 3.2 0.7 1.3
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Figure 2 Sensitivity analysis of exposure to DON and its acetylated derivatives in different gender and age groups
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