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Current status of trichothecenes pollution and risk assessment in cereals
and related products in China
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Abstract: Wheat, corn and rice, as the main body of grain production in China, are easily contaminated by
trichothecenes (TCT). Therefore, it is necessary to investigate the pollution status of TCT and assess the exposure risk of
residents from these three kinds of grains and their related products. This study reviews the published studies about TCT
pollution and exposure risk assessment of residents from wheat, corn, rice and their related products in China from 2011 to
2021. It is found that most of the grains and related products were polluted by TCT, and excessive TCT content was found
in some studies. From a regional point of view, the pollution in the South was more serious than that in the North. The
pollution of wheat and its related products was more serious than that of corn, rice and their related products. Exposure
risk assessment of residents was mainly aimed at deoxynivalenol and its derivatives. The result showed that the average
exposure level of residents in most areas was within the acceptable range, but some people were at risk. In the future, the
prevention and control of all kinds of TCT in grains and related products should be strengthened, as well as the exposure
risk assessment of residents.
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Figure 1

T R AR A7 K, 2020 4F K A YRR Y

B HIAE] T 60 045 J7 0, Horb/NE EOKRRIAE AR
AP EW A E] T 13 094,25 933,
20 427 JIEM S BRI LK 3 KA B S
ZF TCT Wi 3™ HETE WA & R ZE 34
Py K FC b TCT 1 BR A DL B AR XS TCT 14 5
H 7] i 52 #% A 1 (Tolerable daily intake, TD1) B 4§ 5
fHo XT TCT FREAE, IR MLE , T HY ROKSF 454
R S T-2 TR A AR 100 pg/kg '
QSR e 30 I B N | B B DR N N S S| R )
R A HT-2 R i B4 E 21 4 100,200 0
100 wg/kg, M 76 T AR EHEAE P/ 3 G0
il b, T-2 B FE A IR HT-2 8 3 A9 B (E 0
fE 25~100 pg/kg AAE 0 REALE 2017 42 B B
GB 2761—2017 £ il % 4= [ 5 i i 20 v FU IR 75
R R )M E DON 7E 45 1y b il i v ) BR (RN
1 000 pg/kg'™® o Kk B 7E 2006 4E 1 & 8 No 1881/
2006 %% 5] “ Commission Regulation (EC) No 1881/2006
of 19 December 2006 setting maximum levels for certain
contaminants in foodstuffs” H ¥ % , 76 K I T 45 4
di /N CE R RIRE AR 9 DON BRI {H 43 51k 1 750,
1750 A 1250 pe/keg, FEFH T AR EHBHBWEY
Lo H i e, DON BR 3 {5 U K 258 750 pg/kg '

Structural formulas of common types of TCT

KT AKX TCT B TDI, BK A 7E No 1881/2006 %
il d M sE T2 B R A JF HT-2 3 R W TDL K
0.06 wg/kg*BW/d, NIV } 0.7 pg/kgBW/d, DON
K1 pg/kg BW /" BEA ER A 4L U0 A TR
H LB IR R A L X 22 5123 (Joint FAO/WHO
Expert Committee on Food Additives, JECFA) P
DON . 3-ADON F1 15-ADON ¥ & £ TDI % & K
1 pe/kgBW/d? . BLAk, &F%F DON B &1k 2 1,
JECFA # £ DON.3-ADON Fl 15-ADON ¥ hii 41 &
% 2 % F| & (Group acute reference dose, group
ARfD) K 8 pg/kg-BW/do AHFFEXT 2010—2021 4
Hh [ 60 R R PubMed H A5 56 R [ 45 b/ 22 L FOK R
A% S N £ 0 43 ) B LA v TCT 35 Gtk 1
I B 2 8 KUBS: A ) Sk iE AT T R, s BUH
JoT et FH XA e RIS BT SCHR R A AR £y
X REA R W) TCT 2850 \TCT 75 Ye i il A
RS TCT 2 8 17 00 55 N2, I 2210l 20 i 76 A8 [) b 1XC
AR A B R 4525 TCT 15 Gtk 0 F s R 5% 55
IRV 1) 43 A R AIE, SRy S 52 £ i 20 4 T SR AL 5
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FH R0 A6 DU 5 325 A7 e RO A €435 7% (High performance
liquid chromatography, HPLC) . & AH {0 33 - &8 156 5 i3
% (Liquid chromatography-tandem mass spectrometry,
LC-MS/MS) FI i Bt 42 5 W B 7% (Enzyme-linked
immunosorbent assay, ELISA) & H Ll LC-MS/MS
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Table 1  Contamination status of TCT in wheat and its products

Ex o 25 et HIX BAR RMEN RWE RmA/e Mg e —— e (e/ke)
SCHik BR bien il
T-2H %
a [30] 2017—2010 e 240 INZE HPLC-MS/MS 0 — — —
[29] 2013 4R 58 INEKY  HPLC-MS/MS 0 — — —
[29] 2013 deo 23 INAKY  HPLC-MS/MS 0 — — —
b [31] 2019 MBI 30 INFZ UPLC-MS/MS 3.3 — 0.25 —
[31] 2019 Wi 30 INFE UPLC-MS/MS 0 — — —
[31] 2019 B 30 INFZ UPLC-MS/MS 0 — — —
¢ [28] 2010 g 1| ey 3 52 T B HPLC-MS/MS 0 — — —
d [27] 2014—2015 Y/ 392 T ELISA — — <0.01 —
[29] 2013 bR 23 /INAKY  HPLC-MS/MS 0 — — —
HT-2 %%
a [30] 2017—2010 bEE| 240 INFZ HPLC-MS/MS 0 — — —
[29] 2013 1IER 58 /NFEHS HPLC-MS/MS 0 — — —
[29] 2013 |y 23 /NS HPLC-MS/MS 0 — — —
¢ [28] 2010 g 1| ey 30 52 T B HPLC-MS/MS 7.7 — — —
d [29] 2013 G 25 /INEKY  HPLC-MS/MS 4 — — ND~36.6
DON
— [35] o Jg%m;;tfﬂar 91 PET LC-MS/MS 91.2 0 173 ND~825
WL e . 67 i 4% 80.6 — 342.7 ND~1198.7
a [42] 2017 FE |4 114 INFZ UPLC-MS/MS 100 0 458  12.2~230
[42] 2017 O] 328 INFZ UPLC-MS/MS 100 0.61 60.33  12.4~1342.5
[39] 2016 4R 359 /NEHY  UPLC-MS/MS 97.2 — 84.3 ND~825.9
[40] 2018 TR 69 INFE HPLC-MS/MS 97.1 — 2728.8 5.9~37 742.4
[29] 2013 b5t 23 /NFEHY HPLC-MS/MS 65.2 47.8 44577 356.3~14875
b [40] 2018 M 104 INFZ HPLC-MS/MS 84.6 — 1407 2.5~8 759.5
[38] 2011—2012 R 38 INFZ LC-MS/MS 100 — 106.5 0.5~604.0
[40] 2018 il 86 INFZ HPLC-MS/MS 100 — 6314.9 69~5 9278
. 26 INFE 69.2 — — ND~2 133.2
[41] — WL 41 " . HPLC-MS/MS U - - NDo2 1564
¢ [1] 2019 tply| 103 INFZ HPLC-MS/MS 78.6 — 522.0 ND~7 450
[36] 2018—2019 =~ 81 if] UPLC-MS/MS 98.8 0 — 15.2~664.0
d [29] 2013 bR 25 INAEKY HPLC-MS/MS 68 44.0 2304.4 197.5~6312.5
. 90 N2z e e 0 133 —
[37] 2014—2018 YR s I LC-MS/MS 100 0 380 -
e [34] — i) 201 /A Bl HPLC 50.3 0 84.7 ND~722.4
[42] 2017 B 59 INFZ UPLC-MS/MS 100 11.86 455.4 14.5~6 436.1
3-ADON
a [43] — e 348 IINFE LC-MS/MS 3.16 — 2.1 ND~2.6
[45] — T R & T 182 m#l Ay UPLC-MS/MS 15 — 0.8 ND~3.59
[39] 2016 7R 359 /NFEFy  UPLC-MS/MS 11.1 — 0.1 ND~3.6
[44] 2011—2020 IR & 265 /NAE Kl HPLC-MS/MS 0 — — —
[29] 2013 |y 23 /Ny HPLC-MS/MS 21.7 — 114 10.9~12.3
b [40] 2018 DN 104 INFZ HPLC-MS/MS 70.2 — 75.6  34.8~364.2
[38] 2011—2012 - ¥ 38 INEE LC-MS/MS 100 — 10.3 0.7~35.2
[40] 2018 WA 86 INFZ HPLC-MS/MS 90.7 — 103.5  35.4~667
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Ex o 25 gt HIX BAR RMEN BRI RmE/e Mg e —— e (e/ke)
SCHik R bien il
¢ [1] 2019 uspll| 103 INAZ HPLC-MS/MS 2.9 — 44.8 ND~60.3
d [29] 2013 BRI 25 /INEKY  HPLC-MS/MS 92 — 313 10.6~177.5
15-ADON
a [43] — At 348 IINFE Ky LC-MS/MS 34.2 — 1.85  ND~6.0
[45] — AT 2 B 182 il UPLC-MS/MS 11.7 — 0.77 ND-~5.36
[39] 2016 AR 359 INAHS UPLC-MS/MS 14.2 — 0.53  ND~11.1
[44] 2011-2020 RS 265 /N Rl HPLC-MS/MS 0.38 — 3.24 ND~5.23
[29] 2013 dbme 23 INEHY  HPLC-MS/MS 56.5 — 140  13.4~16.5
b [40] 2018 DN 104 INEE HPLC-MS/MS 22.1 — 372 27.1~59.8
[38] 2011—2012 it 38 INFE LC-MS/MS 100 — 1.4 0.5~6.2
[40] 2018 ijEle 86 INFZ HPLC-MS/MS 70.9 — 48.5  27.2~151.9
¢ 1] 2019 spl| 103 INFZ HPLC-MS/MS 17.5 — 47.9 ND~223.1
d [29] 2013 R 25 /NEFRS  HPLC-MS/MS 88 — 148  13.4~17.1
NIV
a [43] — e 348 IINE Ky LC-MS/MS 16.4 — 3.2 ND~19.1
[39] 2016 4R 359 /INEKY  UPLC-MS/MS 40.4 — 143 ND~23.9
[44] 2011—2020 AR 5 265 /N Rl HPLC-MS/MS 0 — — —
[29] 2013 Jeoe 23 INAKY HPLC-MS/MS 13.0 — 14.9 8.5~20.3
b [40] 2018 LH 104 /N HPLC-MS/MS 50.0 — 153.1  36.3~982.5
[38] 2011—2012 g 38 INFZ LC-MS/MS 100 — 10.3 0.7~35.2
[40] 2018 il 86 INFE HPLC-MS/MS 90.7 — 398.5  48.5~3043.6
¢ [1] 2019 uspll| 103 INZE HPLC-MS/MS 96.1 — 746.1 ND~12213.2
d [29] 2013 R 25 /NAKY  HPLC-MS/MS 24.0 — 17.8 2.5~45.0

TErabod e 20 FR BEHENE T DX AT P R 7™ XL Y R X R AL RN AL 77 X5 — 73R8 B Bk 2% s ND SRR R A Hh

1.2.1 T-2#RMHT-2 3 K A975 YL PR

B SUN 47 K J5 ¥ o ELISA LAAh , HoAh
HBFSE YA LC-MS/MS,

7R X T-2 W R M AR, ke X
B A AR A

AT R HT-2 5 2 K0 7 3% 3k LS-MS/
MS, B 7 R HT-2 FE R 20, P~ X
DU I B 3T R R R 7. 7% W R WL AR T
AR AL = X MK R 4%, vk B S LR
ND~36. 6 pg/kg ™o VT H T U™ X F PG b 7= X 8]
& LA
1.2.2 DON K HATA YA NIV 175 e Bk

i B 3 4 14 A6 9 oA HPLC AL, HoAth 1) F
%4 LC-MS/MS,

TNPFEE G A 6 44 3 T B DE T RN A5 D Y
DON #EA7 T K, 25 5 R DF T A %k 91. 2%,
W FE IR 173 pe/ke, e KAE R 825 we/kg; T 45 1
o th ZE 0 S 80. 6% , Wk BE YUl 342.7 pg/kg, F K
B} 1198. 7 pe/kg, 775 DON MEARIE DL . 76 H Al
H X A B 5T H, DON A9 A H 556 s 2y Ay 112020302
LRy S R IR 2 PR O P b X B VS A
BIRESE AHW AR T 50. 3%, MI5 4K FFE,
YETE 7 X AL R XM AR JE = X ) DON £
HH KOF AE A B, — BB A S BE T DON ¥k B 3 %K
KF 1000 pg/kg B2, P Rg 7= XA PG L= X
1) DON 7K - DU AH X A AIC , B Al 47 75 38 43 #F it DON

W BE AR R B KV R P X DON R
P8 e 2 AL B 6 314. 9 we/kg, B UE R
PN | el P 2l P 1 i | e P U7 71 B e
) 4 457.7 we/kg 5 A 2 304, 4 we/kg™  DU)I
522.0 pg/kg'" FIFTSEIY 455. 4 ng/kg ™.

KL R XSO AR AL = X DON fiTZE
Py Hh SR AL i, 22 BB A HE R AE 50% L
BV 7 XSS R g X A R D) A X A
fiKe IS YKF BRI R W5 X OR3P X
P15 Gl oK S AR G e, B HE VR ) ORI AR b X A TS
YK U AR X A o A R R A A O R YT R g
77 X4 51 b B4 9 45 T, 3-ADON Al 15-ADON fiY 9k J&
PRy 5 103.5 1 48,5 pe/kg, J9 457 X A A
KO o FE BB 0 AR X P R P X U R A
3-ADON Fl 15-ADON 4 ¥ B #4800 43 5] h 44. 8 Fil
47.9 pg/kgo TFETS Y /KT AH X BEAIR A 7™ X, B i il
F DR rp e R 38 BRI i 1 b XA JE 5, 3-ADON R 15-
ADON ¥R 20510 11. 4 F1 14. 0 pg/kg™ , KL= IX
B T R4 5 31,3 il 14. 8 pg/kg™ . PEIL X
48 A D23

P AT R i P XSO R X NIV O
KM A B, BAE 50% KL, T RS
[X 2030 AL 7= X R ARG H R AR . AR5 ek
- A AR KT R i R g ™ X DON
KV AH X 458 1R, B U P DXORAR b 7 KR X 4 AIK
TER T A R U= X, WA A NIV e B8 24 80 L ik
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T 398.5 pe/kg s TEVHRE =X AU, NIV ¥ i 5
JEIRF] T 746. 1 we/kg", N4 X ARG R AKF
75 Y KF AR 38 M 7™ X AR b ™ X, 45 M A
A NIV He B P T 20 we/kg ¥4 L™= X
148 A WL 23

1.3 K SCH A TCT A5 G 3R

M= IXCE A B X 0 7 X
DXL PG ™ R PG b XA R R X H R
b e U 7 IX G P IXORT RS O 7 X O R £
W2 2,

T2 T KB TCT W75 gk Bl

Table 2 Contamination status of TCT in corn and its products

P SEAE WEER WK EAR WWEN RWTE KRB/ SRR/ TR (/)
HIE 3 [
T2H %
a [30] 2016 b 111 FEKR G HPLC-MS/MS 0 — — —
[47] 2016 7R 90 EoK UPLC-MS/MS 6.7 — 0.06 ND~1.3
b [27] 2014—2015 BT 120 £k ELISA — — 0.01 —
(48] 2016 S 120 FEoR Kl & UPLC-MS/MS — 0.35 ND~18
¢ [31] 2019 G 30 Tk UPLC-MS/MS 3.33 — 0.24 —
[31] 2019 PN 30 EoK UPLC-MS/MS 0 — — —
[31] 2019 I RAN 30 K UPLC-MS/MS 0 — — —
[31] 2019 R 30 5P N UPLC-MS/MS 0 — — —
HT-2 # %
a [30] 2016 e 111 F KK HPLC-MS/MS 0 — — —
[47] 2016 1128 90 ok UPLC-MS/MS 0 — — —
b [48] 2016 [Pi) 120 F K& UPLC-MS/MS 17.5 — 0.39 ND~5.96
DON
a [49] 2016—2017 i 18 ok HPLC 100 — 618.1 188.6~1520.9
[49] 2016—2017 g 15 ok HPLC 86.8 — 322.7 ND~800.5
[39] 2016 1 4R 90  E KKl UPLC-MS/MS 96.7 — 63.1 1.70~564.6
[44] 2011—2020 IWARMWE 110 FKJHils  HPLC-MS/MS 33.6 — 447 ND~396
b [42] 2017 B 180 ESP S UPLC-MS/MS 100 2.8 2242 13.8~4 300.7
[42] 2017 iy 94 £k UPLC-MS/MS 100 43 211 14.5~4 258.1
[42] 2017 N 127 ESP S UPLC-MS/MS 100 0 61.4 14.5~747.2
[42] 2017 BRI 186 5P N UPLC-MS/MS 99.5 4.8 197.1 ND~2 460.3
¢ [49] 2016—2017 LR 10 EEP S HPLC 100 — 426.2 110.4~621.3
[49] 2016—2017 L9 10 ok HPLC 100 — 678.6 209.4~1247.2
[38] 2011—2012 R 50 K LC-MS/MS 100 — 116 0.5~584
[50] 2015—2017 HEAE 197 EP N ELISA 88.8 — 854.6 —
d [1] 2019 eyl 86 EEP S HPLC-MS/MS 442 — 48.9 ND~154.2
3-ADON
a [47] 2016 4 90 EP S UPLC-MS/MS 0 — — —
[44] 2011—2020 L&MW E 110 B KR EHE  HPLC-MS/MS 0 — — —
b [48] 2016 [Si] 120 FKREHE  UPLC-MS/MS 16.7 — 8.9 ND~276
c [38] 2011—2012 B 50 ESP/S LC-MS/MS 100 — 2.0 0.7~8.4
d [1] 2019 usply| 86 ESP/S HPLC-MS/MS 0 — — —
15-ADON
a [47] 2016 7R 90 E5P/S UPLC-MS/MS 0 — — —
[44] 2011—2020 WIEME 110 FEoK Kl & HPLC-MS/MS 10.9 — 48 ND~50.1
b (48] 2016 [Sit] 120 EkKiHlA  UPLC-MS/MS 742 — 11.4 ND~80.4
¢ [38] 2011—2012 i 50 EEP N LC-MS/MS 100 — 23.9 0.5~242
d [1] 2019 gl 86 E S HPLC-MS/MS 9.3 — 20.2 ND~27.2
NIV
a [47] 2016 ITFR 90 ok UPLC-MS/MS 0 — — —
b [48] 2016 (5] 120 EARFHI&  UPLC-MS/MS 27.5 — 4.5 ND~106
d [1] 2019 upll] 86 Tk HPLC-MS/MS 37.2 — 181 ND~363.3

TEra b e d 23 SRR BEHE T X AL D777 X R 57 DCRIPE R 7 X5 —7 3 7m B0 B 2k 5 ND 3R7R R AG HY

1.3.1 T-2FFZ M HT-2 7 % 1975 4L Bk

B SUN 457 K J5 ¥ O ELISA 4b, oAb 11y
5T 4R LC-MS/MS.

B X0 7 P X R O XY %
T T-2 TR AR R AR K. VAR X AP
Al 7= X8 o DA S 4R H

SETFAEHUE = Kb L AR R HT-2 5
OO AR 7 X SRR SRR T 120 ) oK
R HA SRR R B HT-2 R H RN 17.5%,
e 5 4 B50ORN B KAB W 43 5128 0.39 F1 5,96 pe/ke-
R 7 X PE RS XA G X8 R LA e
iRiH .
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1.3.2 DON SCHAG AP NIV (975 G 3R

B XU 20U/ YANG %500 5 46 I 77 2 43 ) K
HPLC il ELISA LLAh, HoAh 55 1428 LC-MS/MS.

R X G P KRR 7 X A% b A A S R
B AR08 5 (B X)) Ry 33. 6% DL Ah , Hofth 4% b
B DON K H SR 7E 859% LA 135342400 i 7Y g 7=
DX F G HE 3R A X A AR . TS oK TR RE A
B X AL PR X RS 97 7 X A DON 7K 7 A
XL T T XA . BHE T X G X R
75 77 X DON ¥ JE 35 By H5 K M 43 51 o W b 5
618. 1 wg/kg ™ \FH MY 224. 2 wg/kg > Al rp [H & 74
) 854. 6 pg/kg™ , AR AT 1 000 pg/kg, H
F77E B 43 B i DON W BB AR 1 16 00> FEvE
P IX A U], DON e JE #4940 oy 48. 9 pe/kg, HJG
EREN

ST AT P X R R 7 7 X U DON i 4k
PR SRR e AE O 7 X A ¥, 3-ADON
F 15-ADON (19 £t 2% 35 5 35 100. 0%, T 2 ¥fE 7

DX TG R 7 X ARG R A X A . TS Bk
FF L4577 X DON AT AR 4 (4 7K S AR A I, 45 1l X v
3-ADON ¥ J 50 b fe 3 I BT R 8.9 pe/kg™,
15-ADON ¥ & 5 5 B4 13 00K 23,9 peg/kg ™' 74
Jb 77 X8 A L ARGE

A7 X TEINTV G HY SR B ARG, He G R
BT RE FE Xh 37. 2%, T B E S XA L AR )oK
it NIV, TS JerKFok AL T 77 X B BT NIV
F e JE2 249 R B K43 00K 4.5 AT 106 pg/ke ™
PG R 7= DX O] 0] 4300 A 181 1 363. 3 we/kg', 15
JeoK P At 7 7= X . FE O 7 KR L X
* AR IE
1.4 FEA SCHE H TCT By ¥ G SR

FE A T ) S v TCT 1975 G B0IR A S AF 5% 4K
AR D . WHLIXCFE , FE A AR AP R K T A
TR = ROK R R34 XY A B A DL X
T3 XA B 9 Ok B Ho At ™ X8 R LR I &
R 3,

F 3 R BHA L TCT fY35 Jetk Bl

Table 3 Contamination status of TCT in rice and its products

= x fi; o X B B ilﬁ G R/ BB /% ﬁjg‘g/(”g/;;%
T2#H %
a [31] 2019 TR 30 T4 UPLC-MS/MS 0 — —
[31] 2019 L8 30 M4 UPLC-MS/MS 0 — —
[31] 2019 Wi 30 4 UPLC-MS/MS 10 3.9 —
[31] 2019 g 30 F#A UPLC-MS/MS 0 — —
[28] 2010 g 1| By 46 K& HPLC-MS/MS 28.3 — —
HT-2#H %
a [28] 2010 P 1 g 491 46 Rk HPLC-MS/MS 0 — —
DON
— [35] — MR CHOR H R SR 183 KA LC-MS/MS 40.4 12 ND~235.9
a o Kok o 25 9.5 ND~95.1
[52] 2015 3 92 e HPLC-MS/MS o4 08 ND-43.6
[41] — b 477 26 Kk HPLC-MS/MS 3.8 — ND~120.3
[1] 2019 uspll| 122 K& HPLC-MS/MS 2.5 29.3 ND~35.2
[36] 2019 =M 36 K& UPLC-MS/MS 27.8 — 15.2~664
3-ADON
a [1] 2019 uspll| 122 K& HPLC-MS/MS 0 — —
15-ADON
a [1] 2019 uiply| 122 Kk HPLC-MS/MS 0 — —
NIV
a [1] 2019 usply| 122 Kk HPLC-MS/MS 59.1 238.2 ND~2 661.2

VE ra FR A TR X 5 — " FR B 52K 5 ND 2678 A th
1.4.1 T-27ZF M HT-23 K 1975 L PR

AN AR S A I 7 75 A LS-MS/MS,

e J8 AU BT R, 2B T O L T A
T4 T-2 B K R 0% , W 1T A 4G R
W 10% , 4 BE 50K 3.9 pe/kg. £ WANG 2029
Xof D 1] BT 00 A0F 5 v, T-2 B 2R HE R Uk 28. 3%,
Ve B R UL L HT-2 5 2 0 A A

1.4.2 DON FHATA ¥ NIV 175 L BLAR
g4 B 5E ARSI 5 3 348 LS-MS/MS,
FNFHEDE T IRE 6 & 183 KB RE AL b
) DON Y& £ , & B DON FK: H %R 40. 4%, Wk JE 1Y
BOM e KA 40900 12 F1 235, 9 pg/kgo 18K T 8k
PRI 2 AL Y1 R 5 S SR, DON B &G %
K 2.5%~32. 4% , W BE BB R 9. 5~29. 3 pg/ke, i
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KAE N 35.2~664 wg/kg 42 3 TF DON fif 4=
7/ DL U I DB o N S = S NI LI T S (T
3-ADON F1 15-ADON'",

W8 0 S VARSI T U ] 122y KK RE S, NIV
Kt 358 59. 19, Vi i 3 B0 e KAE 4307 2 238. 2
F2661.2 neg/kg.

2 TCT & & XU ¥ {4

H Hi A O fa B2 78 KU Al A TCT 2870
B DON M JHCAii A9, ok AT 546 1T B H 8 A it
(Estimated daily intake , EDI) 1 7 2 PEAl g R X454
J A S TCT 2 8 KF . EDLAE T AR YN
et ALY U B e R, L F BB O A SO
Al 9 T PR AR T ARG SRV R 250 PR Al ik 4
W NTEE YIS % i A Ak 22 YR 3 1 o e ()R
AHIRE 0 T o T B0 50 A I N RE 0 2 i
Wi AL A% 3 L Ak 2 W v 3 Y T (A vk o T A
RTS8 N HE B 0 B o A Ak 2 R IR
S BEHILAE 5 5 AH T 1 ik

FE32 FH S ITAR B W58 v, 3 O S PR AL T L
R B M DX RO /N A2 K A R oK S CHE A
DON B AT AWy i B #1800, & 3L s R 1) EDI 43 5
$70.24.0.01 pg/kg-BW/d, KT 1 pg/kg-BW/d
[ TDI, 156 B 76 7 K S & 24 1l i RO/ 22 T H il
fi R oK KRS P DON R AT A= W B B 5 XL
AbF T K. #E LD &S I R A B
Ji B %t /N 4 ¥ of DON | 3-ADON | 15-ADON # NIV
B EDL ¥{E e AT 42252 K PN o [Al AL, 7E JIANG
G P Ll AR B R RO K B H ] DON
() EDT {8t 4b F 7T #2582 K- . HAN 26555 1
JE RN KT DON K HAr A= 9 1 2 58 ARG 3T
il A1 LIU 355 r A6 48 J8 B/ 22 B b DON (1 22 57
[N ol R A s VO i A N S e o ¢ B g E AT 0 o
PG I W5 v, /N PE A A T 3R R Ly X
J& R4 5 DON (14 2% 88 KU , & 3 g b 7 s IR
B EDI ¥ {H ¥ (X F TDI, Bt 5 s X Ji R A
49.2% (& EDI & T TDI, B J7 #b X U 8. 6%,
A UL R A Oy b X35 A — 5 A Y JE B A A R A
W&, i Ab 7 fE R AR EDI & T TDI Y Lo B3 & T 5
R 75—k x4 E 6 4 %L DON B 7 K
M58 & B, 6 48 B LXK ¥y T 45 M JE T DON (1)
EDI ¥ {H ¥ T TDI, {H 3 5 FH 31.2% .2. 9% 1%
JLXE T 2% L 9F 5 DON % EDI & F TDI, f7 75— 5&
BB /N PR AR PR AT T 2 R PH R R
PP DON [ 2 8 KK, & BLE K EDT ¥ {H
K 2.6 pg/kg:BW/d, it K T 1 pg/kgBW/d K

TDI, Hrfv EDI i T TDI (¥ L8] &5 35 93. 8%, 45 K £
BTG E DON 15 Jeriy >k iy Jal i , 75 & i FE d A
X—1E 0. FE iz FHE R PR AR BB 58 B A O
WAL T I R4 T8 RO 12 Sk DON i) 2 8 KU, &
BB EDI ¥ {4 0.58 wg/kg-BW/d, Ik T TDI,
AT 16. 5% W9 NAFTEA FE RS o B8 05 18 267 174
T b RN R DON K H A3 A 0 1 2 558 X
B, & BLEE EDL B8R 0.4 pe/ke-BW/d, K T
TDI, {HJE A 10.01% 4 N B A7 A fg B XURS: o i A
YAU S50 v [ 45 6 i R 9 S H il b b DON &
HAG AR 2 88 KBS VP Al i, ARE EDT X (B AR T
TDIL. J& R 28 4 e il i vh TCT Y 2 58 RURS: AR 50
W% 4.

3 i

I = 45 Y A W) R T L AR Az B T
TCT W5 Y, A0 H XA AE TCT 7 & b (4 7] .
20 Hh X 3 R A W B L L ) TCT 2 88 K V- 76 1]
Pz N SR AT —3# 4> AW EDL & 1 TDI, i
i — 522 118 XU

TCT V5 Je R O LA 5 28 Va7 T] A1 V30 38 45
M X 4 45 40 R G G DON B LA AR 1 00 35 G IR
B 22, AT B R DR Sk YA I YT R R VT I d8 A X
TR E B R A X R R el
WAL E ALK, DON R HAT AW AW E bk
15 Y fi Jg L Y — 28 TCT', AR RS,
M A B AT BF 55 0 0, TCT F4 75 YeobR Bl 7 b # 4 IX AN
B IR BAT — WA AR AE . FEHL R 3 X |
T AT 43 Sy b Oy WX 5 H DX P b DR T R
Hb XA DU R DX 3 R OC T DX 5 R
AR ULHIE o b5 H DX R O b DR P b M X R T-2
BEZ M HT-2 8 2 5 Yo f S A 4K . F0 = 19
J7 i X AN AL J7 Hi X 19 DON ke B A7 A= W 75 e A X 7
i, Hod SCRARE O A T R i b X Ry A i P
Hiy X1 V5 G P A K . B b X NIV 75 e R
FE A Ty b X R e BEAE AR R B L TR
i 77 00 B) 30 32 R 7K R D 2 5 i) R SRR g R B 3R
B LE WA S BE N &R TR B R BT R A S
A BT RN IR E R O X S e Ty b X
PG At B IXCEE Sk O W W, P FE R 2R B TCT
IS YL R T Ol R MAE AW 2R b N R
il & TCT V5 Y 8 Bk i TR A L oK S
A BE S KR 5 AL A YA L L /N 22 B 7 B O B S
WEMNENE, B ERT RS R sy E
R AN AR WA R R BIRIEY A B
dn T BEE 7 20 AE R 0T B & 52 TCT 72 4%
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24 JE RIS K] 5 TCT (Y 5% 88 KU AR
Table 4  Exposure risk of TCT in grains and their products among residents
% " ] s e o EDI/(pg/ TDI/(ng/ EDI>TDI EDIVEfE
ik VA A AR X FFE A =) FEAR TIBkR/% ke BW/d) ke BW/A)  WBI/% ik
B JNFE Fy Hoth 265 97.27 0.24 .
— KMa e - s
[44] 2011—2020 IR & DON KA Y oK 110 )73 0.01 1 PPA
[39] 2016 1K DON oK R H 90 — 0.02 1 — AR
DON 0.374 1
3-ADON . 0.001 1 .
- ZIN ¥ - - le -
[54] ITF/R 15 ADON IINZE K 359 0.002 | RUTAR
NIV 0.006 0.7
, . INEZ 38 — 0.17 —
— Yo HAy 5
[38] 2009—2012 i DON K HAG =Y K S0 . 0.002 1 - PLVEAR
[43] B b DON IINFE Hy 348 — 0.86 1 — FEAE
K 183 11.1 0.04 0.0
=t e - fet
[35] — yj} ”;;% leﬂ% DON i 4% 67 778 0.94 1 312 %2?1&
a ) Vi 91 11.1 0.26 2.9
Kok 92 4.7
T 2% 81 247 U
[52] 2019 LR DON D% 37 65.4 2.6 1 93.8 'mf\ig?ﬁ
KR 37 1.2
AR T 8 4.0
JbJ7 b X . 7276 — 1.15 492 SR
55] 2010—2017 DON Y 1 .
331 T 7 1 IX ' 8 146 — 0.41 8.6 WA
[56] 2016 A DON 3 105 — 0.58 1 16.5  HERIEAL
[57] 2011—2013 g DON Je HAG AW IINZZ K 230 — 0.4 1 10.01  HERPFAL
[58] 2010—2011 7 DON K H A A 44 B Hl i 76 — 0.09~0.14 1 — MWL

T« 5 TRT B0 A7 PPAS RIABE SR 20 A A5 AN () 99 2, R VAl A 25 BB CRE T 930 2l ik 78 S 1 20, TR G D7 S W EDT > TDUARE T o5 1) L 45 5 —

Fe R B B e
Py Ko FLA b i A R A RS . Rk R
Bt X i DX () 1 T D) R A 28 R () B )N
R CHAR O IR T TCT M B il A6 I TAE .

A ORJE R TCT 1Y 2 88 KU PEAG [A) B LR R X
AW S LA S DON K AT A i 1 2 58 XIS 3T Ak
&2, BRI, 4 K 2 Sk v o080 et g |
B EDI #/NF TDI,{H i F /& & EDI RACE 7 F1
KA S AT — 5 AR EDL & T TDL, f£4E —
JE IR R XU o BT L, A O L IX s RSP 2 DON
F 58 KT 8 T RE 7 IR R A B KRR A H
TR EDL & T TDL G & . itk Ah, 4t 7 HIX
i BEANMARY EDL & T TDI R s 5 v . il SC 4R
B, NAE B Hob b DON i i5 e fe i s TRE A
T oK B A R O b X R 32 AR A B
din oA TG T DR B 35 R 0 DL/ R
S Al 5 # X R R DON 22 88 K5 5 . 76 3
filv EDL 3507 e, s VAL T R 50 AT A A L (L
K IR R Y 2 R Ak 2E W vk B Y R S
DUV Tl 18 T i AN R /o (A T A o PR A Y e
SR ONEEE YN P 098 S vk B PRl T R
R e AEATE R 2 R B AL A YR R 0 A .
RPEAG W 58 40 FIH T N HETH 2% 5 A0 Ak 7 W Wk B 1)
Gy ATAE B, DRI DY Ak 45 R T 42 0 T S0 PR 2 R KO .
WE VP AL 77 22 AR T 40 VR A A BCE TR, H— R

AL AT B 0 B M S R B A 3 Fib
TR k& B 4 Z Ak, 712 F A R AR 3 E Ak B
B A2 P R AR NHERE S BOHE T AR AT 1 DL BT A
B LR S I R B A S S s

KT TCT AW B FLabl P g PR, H i3k
E HALE T DON By PR {H . 1M T-2 # % (HT-2 #f
% 3-ADON.15-ADON FI1 NIV 28 ZxF AR B A
— MR, FX LR R AT o i X A R
il b P A B — s R AE . R s X ik JL2E TCT
MR A LB G EEA K TCT 7643 S il
st HH PR S 17 R DG 7 B T L

ARWFGEAEAEAN R ZAb . B 5 B Sk T
T RTINS R 1 B AN 8 U A 7/ DN e i R
DON 75 Gk 8, 1y A OC oA b X FH A2 A TCT
B BIF 5% 0 A /0 FE AR BT 95 H X R TCT 28 780 A% 42
DL FEA R S ), R A RIS R T
ANTRIA TCT RS J7 32, 10 AN [ A 0 325 1) 462 0 g
AP XAl g2 S 38— I 22 . bk, AR
FE 25 W3 B R Gk S M DT B B A B L
FIBEIRAE = A Y b, A5 IR X — N &K .

25 LTk TCT 7638 E 438 W B H il i v AR R ¢
g S DX B T A AE TCT i AR 09
B, 7 X /N 22 K HL Y TCT T Y R R A G
R IV SR T R 5 s DX AN A K H S R TCT )
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