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Dietary exposure assessment of deoxynivalenol in Triticum, Zea mays and
their processed products in Dalian City from 2019 to 2023
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ABSTRACT: Objective To analyze the contamination levels of deoxynivalenol (DON) in Triticum, Zea mays and

their processed products in the Dalian Region and assess the acute and chronic dietary exposures of DON to the

consuming population. Methods From 2019 to 2023, 287 samples of Triticum, Zea mays and their processed
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products were collected from Dalian. DON levels were determined using liquid chromatography-tandem mass
spectrometry. Combined with the 2018 Dalian City dietary consumption survey data, acute and chronic dietary
exposures of DON were assessed in different age groups using point estimation and simple distribution methods. Results
DON was detected in 77.0% of the Triticum, Zea mays and their processed products, with a 3.5% over-standard rate. The
average DON level was 263.62 pg/kg. Acute exposure assessment indicated that DON exposure levels in all age
groups did not exceed the acute reference dose. Chronic exposure assessment revealed that 3.85%, 7.30%, 1.44%, and
0.12% of consuming populations in the 3-5, 610, 11-17 and 18—64 age groups, exceeded the provisional maximum
tolerable daily intake, respectively. Triticum and its products were the primary dietary sources of DON exposure for
all age groups. Conclusion DON contamination is prevalent in Triticum, Zea mays and their products in Dalian
City. Acute dietary exposure of DON does not exceed the threshold values. However, chronic exposure risks are

shown in low age groups. Enhanced monitoring of DON contamination in Triticum, Zea mays and their processed

products is recommended, along with a focus on the health risks for high-risk populations.
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F=1 hE. EXRERESIGEF DON HISHRKFE
Table 1 DON contamination levels in Triticum, Zea mays and their processed products
e FEAE i 3R /% PR/ % ¥IE/(ng/ke) P50/(ng/kg) JLE/(ng/kg)
INGZ R L 169 81.7* 4.1 265.36 196.50% 0.00~1990.80
FOK I 118 70.3 2.5 261.13 113.95 0.00~1382.00
Hit 287 77.0 3.5 263.62 156.60 0.00~1990.80
. B RS, P<0.05,

%2
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Table 2 DON contamination levels in Triticum, Zea mays and their processed products across different sampling stages,
packaging methods and sampling years

Ik e INFE e L Tk B A At
0 > 0
FEARR  Kli%/% PSO/(ugkg) FEAR  KHi%/% PS0/(ug/kg) AR KRA/% P50/(ugke)
e ULIAPR 169 81.7 196.50 72 62.5 64.05 241 75.9 146.20
R -
M — — — 46 82.6%* 559.50%* 46 82.6 559.50%*
. (& 99 81.8 238.20 97 75.3%% 138.40%* 196 78.6 175.10%*

(DRI —

FE T A0 % 70 81.4 157.08 21 47.6 2.50 91 73.6 115.20

2019 4 19 84.2 129.40 12 50.0 11.45 31 71.0 80.50
. 2020 4 120 84.2 241.80 30 73.3 74.50 150 82.0 177.00
RAFAEAy

2022 4 — — — 36 61.1 52.75 36 61.1 52.75

2023 4 30 70 156.36 40 82.5 531.50 70 77.1 212.40

e —. JCAHRCREERESD; =+ HAWREEZER, P<0.01,
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(97.2%~98.6%)E = F T oK & Il 1 (47.2%~87.3%), /N
T FC ) B X 4 (33.02~55.42 @/d) L5 T K K K
il ih(3.93~26.44 g/d). TEAFIEAH 2/ H—F A4 M
AR AR R, KTFET 65 3 ABE/INE | TR H i 1Y)
BTG H1(99.2%) FF-247H 2 & (76.51 g/d)imermi . WLER 3.
23 AHRENKEITM
231 AZHEAEREL

KA/ BT S B FHAHER) DON Stk 2%
VG 4.31~7.86 pg/(kg * bw « d), HQ JE 7 0.54~0.98;
Pk B FH R S T CEER DON &tk RE BT 0.67~

1.43 pg/(kg * bw * d), HQ Sk 0.08~0.18. .3 4,
232 BRREERE

AR /NE | oK Bl & A DON Sy
RBEFEANT 0.28~0.46 pg/(kg * bw * d). 3~5 % . 6~10
B 11~17 5 44 B L & 00w T 2% 1R (P90~P99) 1)
DON % # K20 Bl T 0.83~1.54 pg/(kg * bw * d) .
0.86~1.24 ng/(kg * bw = d)fl1 0.51~1.02 pg/(kg * bw * d), U
Fs5, BUERBIFGLERER, 3~5% . 6~10% | 11~17
B 18~64 ZHEWEHITHNA 3.85%. 7.30% . 1.44%7F
0.12%M & F A #f DON 2 8% il i 8 & 19 H i Ky 52
WA SAER A /N R G X DON % 52 it 5Tk
BRI T K R 5, FETTERRIE L 67.4%~89.3%,
W 1
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Table 3 Consumption of Triticum, Zea mays and their processed products by different age groups

P o =il H:@J/% ' TP/ (g/d)
CUIPNAGLE:IN 3| -4 Hr i g P25 P75 P95 P97.5
/INGE R 98.1 (52/53) 33.02 30.83 11.82 48.92 72.97 79.31
3~5 % K B H o 47.2 (25/53) 3.93 3.50 1.75 3.50 8.95 9.60
At 98.1 (52/53) 34.91 31.80 13.57 49.03 73.60 79.70
/INGE R 98.6 (137/139) 42.07 29.97 14.44 67.50  105.50 124.49
6~10 % K B 64.0 (89/139) 12.13 8.75 3.50 17.75 30.45 35.00
At 98.6 (137/139) 49.95 38.25 17.94 7406  121.23 139.38
JINZE e L 97.2 (139/143) 45.09 38.72 20.19 60.52 104.59 127.53
11~17 ¥ T oK B L 68.5 (98/143) 14.34 17.50 8.75 18.00 31.50 33.51
At 97.2 (139/143) 55.20 47.47 30.95 73.33 119.51 139.60
/INE T EL 97.2 (1708/1757) 55.42 46.72 25.09 78.13 132.66 159.97
18~64 % FOK B FH I b 74.9 (1316/1757) 20.01 17.50 8.75 26.25 49.00 62.50
At 97.7 (1717/1757) 70.47 60.50 34.56 95.63 161.17 182.35
INZE R L b 97.6 (246/252) 54.11 46.25 26.28 73.13 124.10 148.22
=654 TR S A 87.3 (220/252) 26.44 17.50 10.50 35.00 62.50 70.09
At 99.2 (250/252) 76.51 69.02 41.18 103.67  172.73 186.84
IINAE T FLA 97.4 (2282/2344) 53.34 44.19 23.19 74.38 128.72 155.80
EEEHARE FORKIH 74.6 (1748/2344) 19.87 17.50 8.75 26.25 53.75 62.50
At 97.9 (2295/2344) 68.17 59.84 32.63 92.17  159.00 179.64

R4 KEMXME, ERREFIREEARN DON 2R EXIE

Table 4 Acute DON exposure risk in Triticum, Zea mays and their processed products consumers in the Dalian Region

i S £ 1 EL %6 AR A ) DON
EXPa/[pg/(kg-bw-d)] HQ
35 % JNSE K ] 98.1 (52/53) 7.86 0.98
AR B L 47.2 (25/53) 0.67 0.08
6-10 % AN T L bl 98.6 (137/139) 7.50 0.94
FOK B A 64.0 (89/139) 1.42 0.18
117 INFE T A i 97.2 (139/143) 4.65 0.58
TR R I 68.5 (98/143) 0.85 0.11
18-64 % NI B Al 97.2 (1708/1757) 4.67 0.58
T K e A 74.9 (1316/1757) 1.26 0.16
IINZE B L b 97.6 (246/252) 431 0.54

=65 % -

Tk B I 87.3 (220/252) 1.43 0.18
e ANFE R G it 97.4 (2282/2344) 4.84 0.60
AR B L 74.6 (1748/2344) 1.33 0.17
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Table 5 Chronic DON exposure risk in Triticum, Zea mays and their processed products consumers in the Dalian Region

& /% ¥ P25 P50 P75 P90 P95 P97.5 P99 SEYNEN
I (A
i ) EXPc HQ EXPc HQ EXPc HQ EXPc HQ EXPc HQ EXPc HQ EXPc HQ EXPc HQ EXPc HQ
3~5 % (5928/'513) 0.46 0.46 024 024 0.43 043 0.57 057 0.83 083 0.98 098 1.09 1.09 1.54 154 197 1.97
6~10 % (13978/'1639) 0.42 042 0.18 0.18 034 034 060 0.60 086 086 1.03 1.03 1.15 1.15 124 124 137 137
11~17 % (13997/'1243) 029 029 0.15 0.15 024 024 035 035 051 051 072 0.72 0.82 0.82 1.02 1.02 1.19 1.19
97.7
18~64 % (7171757) 028 028 0.15 0.15 025 025 037 037 0.51 051 0.61 0.61 0.68 0.68 0.77 0.77 1.08 1.08
=65 % (25909/'2252) 030 030 0.19 0.19 028 028 041 041 053 053 0.60 0.60 0.71 0.71 0.82 0.82 0.93 0.93
s 97.9
&t (2295/2344) 029 029 0.15 0.15 026 026 039 039 055 0.55 0.66 0.66 0.77 0.77 0.97 0.97 2.00 2.00

¥ EXPe WS pg/(kg = bw = d).
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Fig.l Contribution rate of different grains and their processed
products to DON cxposure
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ABFFE AT T R H X 6 K0/ 22 B R A 4 B
B DON V5 /K-, FFEITAL T 12 Hh DX N [R) 4 % 2 A HF ok
A R 4 B Foh 5 Y DON 2 bk Aig v i 2 8 KU

GERLEOR, KIEHIX 287 /N | Tk K HiAil i DON
AR R 77.0%, 5 PP A A9 7R 0 fboat X 754 2
Hiik 5 DON BOE 2 70 3%EA T, (HAHF5E DON
AR ER . 3.5% S 25 5 T AR AU LAt bt X 45 9 B Lo
DON AR 0.9%2 3%l X A< 5 3l SR
B, TR BN A Y RS DON iR s T
ARAbHA X AR . A FT HNE K B H DON (1)
SR 263.62 ng/ke, TR PRI A P TIHE Y
/INFE B LA o DON A 3546 353.1 ng/kg F1432.1 pg/ke.

T AEEEXT DON AOTE B AR B ELA 5 5400, R
DX (14 S Ay 2 XU A S s 2 XU A5k DON (1877 A A3
TR S8 kK /N K il DON -3y
R T REHIX

AL BIR, KRR FOK B i DON
TG YKV 3 S TR IR ORI AR SL . MAh, NEE L
K % FL BB RE S Y DON V5 ek SF-44) Wi 8 s T e A
BERESD o AR AR AEAE AU T IR L2 4 DON J5 44K
Sy PR BRI ) T Y ) G R

AR BN, FTA RN | ORI
AR DON Stk # AT ARD, H 3~5 %L
/NG T G T DON At 2 2 0 7.86 pg/(kg < bw + d),
YR HQ Sk 0.98, T EIME 1. AF52 %M, JLERAAE
FRT5 e R R 1 TP K% ER T DON 3£
B, i LEMAERES, SBIRENKEE . 0k
R I TS N an 1) © S S I L 68 -3 e B e
HAERY ] DON 2255 BT /KF A PMTDI, {HAK
IR T DON (1 F- 24 28 8% 0 i T AR N, [R) IR & BRAG
4E#44H DON ZFE =Y P95~P99 ik PMTDI, $&R{K4E
U 2F 1) 25 0 i A\ TEAETE DON P8P 2 82 AU . £ /12534
Xof v AN [ b X B AR 28 B9 DON 2R A R, 49.2% 0
L ERAIEY) DON ZFEwiflid PMTDI, 4R AH,
3~6 % JL.EE DON V342t i, 1531 2.12 pug/(kg * bw + d)s
AARF AU v [ S [ X B /N A2 B LA DON 22 7%
TEAREE A R, FEAEA X AR AT (<6 £ 4)
) DON & # e ¥ T HAbAF 4 240 . SUNDHEIM 26 P56t 41
AR R AREVES T DON ZEERESITAL, 458 2R IL
FL T () & 8% i3k PMTDI, ik 3.5 f%. SILVA %87
Xt PE/NE R SR DON B #8 PFAl B n 5 A4 & — K



%3

R, 5 2019—2023 4ERIE T /N | K I HA i v 50 40 25 8 3 ) T A4 T e £ 2 8 DA 49

WA, 456 DL B SCBRRIAR IR ST 4518, AR Sh G i IRAE 1%
HARFILILILER DON 18Pk R ERXU . FEABIF SR 1 545
W2, N R H B YA DON 278 5 Y = 2 Simk & i,
BN /INE B L T SRR R A O, IR D
b T i X B /NZE T LA O 2R e R T L DON #
8 e AR S R 45 18— 3K

AWFEAFAELL T AHE Y DON ) 2 AT A 415
3-ZMEF-DON (3-acetyldeoxynivalenol, 3-Ac-DON), 15-Z
ik 3£-DON (15acetyldeoxynivalenol, 15-Ac-DON)ZEZLHH
HEARE AL T DON, HE AT A] L A8 4 2 1k Fn g
PEREPER Y, FABFFLRE G 3-Ac-DON Fl 15-Ac-DON
FR B EAR, B RHE R I, X AR — e R
RARAE T AR K LR DON 11 22 88 KUK

Zr PR, KiETE RN . RO B A
DON {2tk 2 g KU B R T, (RARAE IS 20 A B A7 A2 18
T 7 B AU, A TR I XE /NG . K R L 5 T
DON [ 2 22 W 2 BIPEAL, sl NGz | FoR B I &b
P EEEE TSGR, iy AR R R R 4
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