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Pollution situation and distribution characteristics of deoxynivalenol toxin in
grains and their products in China in 2020
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ABSTRACT: Objective To understand the pollution situation and distribution characteristics of deoxynivalenol
(DON) toxin in various grains and their products, and various regions of the country. Methods A total of 3414
samples were collected types of local-produced food sold in 29 provinces, autonomous regions, and municipalities in
China. The grain samples were ground thoroughly, detected by enzyme linked immunosorbent assay (ELISA), and
specimens, standards and antibodies were added to the microwells that contained deoxynivalenol. After incubation
and washing, the absorbance was measured with a microplate reader, and the samples concentration was calculated.

Results Among different kinds of grains, the average content of DON toxin in corn was significantly higher than
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that in rice, mung beans, and red beans (P<0.05). The average content of DON toxin in corn in different processed

corn products was significantly lower than that of corn flour and corn (P<0.01). The average content of DON toxin of

corn in the northwest region was significantly lower than that in the north and south regions (P<0.05). The average

content of DON toxin of flour in the north than was significantly lower in the south (P<0.05), the average content of

DON toxin of rice in the southern region was significantly higher than in the northwest and northern regions

(P<0.01). Conclusion The content of toxin in different grains is different, and the content of toxin in corn is higher.

The content of DON toxin in different processed corn products is different. The distribution of DON toxin content in

grain is closely related to the temperature and humidity of the environment.
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Table 1 Content of deoxynivalenol toxin in different grains

WERZE FEELEL SEME / (ng/kg) e KA/ (png/kg) G R /% IR/ %
PTS 764 105.24+34.28 261.18 92.01 0
g5 599 175.62+107.23 543.32 95.16 3.34
ESP/S 564 252.44+310.34 1513.42 98.76 6.02
YN 349 114.91+£28.76 191.81 97.71 0
i 348 151.81+73.87 429.22 99.42 0.29
£ 3w 296 135.59+75.98 436.21 98.99 0.34
a1 224 118.83+31.87 193.06 96.88 0
VS 133 137.08+34.14 198.97 100.00 0
[T ZS 46 100.44+22.85 136.89 84.44 0
HAR 35 100.70+24.12 117.62 100.00 0
UY.= 26 91.46+18.14 124.65 96.00 0
GHP/S 19 99.37+6.77 112.22 100.00 0
L) 11 142.68+57.49 215.32 90.00 0
A1t 3414 149.31+132.96 1513.42 98.21 1.64

PEBUCRK, B, GE 45, k. EKRIX 6 FlkE
TR HUX A3 N KBRAN, RAFEHL X ) AR
TR RS EN T EMTZE R, R 1 PR, 4
REHEAKT DON BRI & EEE R TIOK, 40,
21 5.(P<0.05), HAh &R & Z M7 i, 25770
Giit2 = X (P>0.05).
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Fig.1 Average values of the deoxynivalenol content in 6 kinds of
main grains (n=2795)
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O HLIX (P<0.05); R HLIX A9 Kok o DON #2724 7
e 825 5 T FIPE AL X (P<0.01), Z5RILE 4.
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Table 2 Content of deoxynivalenol toxin in different types of corn products

B B N] R T EK 5P/ SiA TR A1t
FEah R 141 167 59 197 564
S/ (ng/kg) 360.86+£784.99 340.25+467.58" 251.92+301.69 149.53+276.20 267.41+509.91
K 1 2%/% 99.30 100.00 100.00 96.95 98.76
PR/ % 10.63 8.38 5.08 1.02 6.02

T * R [T AR b HA R 2 2 25 57 (P<0.01)

R3 3HRBRMEISHGEITER
Table 3  Statistical results of 3 kinds of grains divided by region

AR Pt X |y 7 Hh X
FE AR R 138 292 134
/S FEE 170.65+276.48 295.41£609.96 304.05+431.81
95% A X [ 122.86~218.44 224.16~366.65 227.91~380.18
FEM 2L 102 321 176
T FHME 257.49+251.90 236.19+347.21 317.01+330.68
95%E 17 IX.If] 207.25~307.73 197.95~274.44 267.38~366.63
FE AR 117 286 361
KK FHE 80.91+24.81 93.42+62.30 114.55+71.81
95% i X [1] 74.76~87.05 85.40~101.44 106.53~122.58

F4 IMRMERBXIINZELR
Table 4 Multiple comparisons of 3 kinds of grains divided by

region
MER RS VYHEEME fAfEkE PE
[iip =i 124.76 53.50 0.020

K Padb-RE 133.40 63.20 0.035
JeJr-mr 8.64 54.22 0.873

Pade-db 21.30 36.67 0.562

(ing) [ 59.51 40.17 0.139
-’ 80.81 30.09 0.007

[l =173 12.51 9.05 0.167

Kok [y 33.64 8.81 0.000
ehm-Mn 21.14 5.59 0.000
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B, T DON 5 K% FLIH 8 24 K o 24 2 R
R RE B AR BT, X ER BT DON 3 AE F K
T AR KRR S ORI RN T A ok 3 Rl bR R
Sr5Ih 10.63%F0 8.38%, XTEHE A M E SRR
RO, e N TR R R AR, BRI M
£ (%% J1 k1 DON # R HIT5 4L,
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