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Abstract: Objective To investigate the effects of different storage temperatures humidity, and processing methods on
the contamination levels of four types of Alternaria toxins (AME, AOH, TeA, TEN) in wheat grains, as well as their
variations, providing a scientific basis for the safety risk control across the entire wheat and wheat product industry chain.
Methods Positive samples were obtained from random sampling in a province for storage experiments and subsequently
processed into steamed buns, noodles and bread. The contamination levels of the four types of Alternaria toxins were
determined before and after the storage process and processing, and the effects of storage and processing on toxin residues
were assessed by the processing factor. Results During the 12-month storage period, the content of the four types of
alternaria toxins in wheat showed a trend of first decreasing and then stabilizing. However, the storage duration had no
significant effect on contamination levels (P>0.05). The average processing factors for AME, AOH, TeA, and TEN was

0.77, 0.61, 0.51, and 0. 73, respectively. There was no statistically significant difference in the effect of temperature
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and humidity on toxin contamination levels during storage (P>0.05). The impact of different processing methods on the

contamination levels of the four mycotoxins also showed no significant difference (P>0.05), and the average processing

factors for contamination levels in wheat products were less than 1. Conclusion Alternaria toxins contamination level was

limited by temperature and humidity under standardized storage conditions, and the alternaria toxins levels showed a trend

of first decrease and then stabilization within 12 months. Meanwhile, processing wheat into products effectively reduced

the contamination level of alternaria toxins. The processing factor provide a quantitative basis for evaluating the

detoxification or reduction effects of different processing techniques and can provide a reference for risk assessment of

Alternaria toxins.
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Figure 1

Variation patterns of contamination levels of four types of Alternaria toxins during storage
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Table 2 Processing factors of the four type of Alternaria toxins in wheat samples during storage
AME AOH TeA TEN
AR/ A
P {E R Rk 1 - 1 S [l
1 0.67 0.41~0.88 0.6 0.28~0.81 0.58 0.41~0.68 0.81 0.48~1.08
3 0.49 0.19~0.87 0.49 0.27~0.66 0.56 0.32~0.7 0.73 0.4~0.98
4 0.56 0.18~0.92 0.84 0.28~1.5 0.58 0.48~0.77 0.85 0.52~1.1
5 0.55 0.18~0.9 0.59 0.18~0.92 0.51 0.27~0.68 0.79 0.47~1.03
6 0.94 0.24~1.94 0.68 0.17~1.13 0.53 0.43~0.64 0.83 0.51~1.1
7 0.84 0.37~1.54 0.61 0.26~0.87 0.55 0.43~0.62 0.8 0.45~1.11
8 0.69 0.42~1.14 0.67 0.28~0.97 0.57 0.55~0.6 0.77 0.44~1.01
9 0.64 0.43~0.93 0.55 0.21~0.74 0.53 0.34~0.66 0.74 0.44~0.97
10 1.13 0.34~2.61 0.69 0.23~1.2 0.53 0.47~0.57 0.76 0.45~0.95
11 0.64 0.19~1.18 0.66 0.31~0.84 0.59 0.51~0.68 0.75 0.5~1.02
12 0.77 0.25~1.59 0.61 0.31~0.93 0.51 0.43~0.57 0.73 0.5~0.94
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Figure 2 Effect of temperature and humidity conditions during storage on the contamination levels of four Alternaria toxins in wheat

grain samples
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Figure 3 Heatmap of the correlation between contamination levels of four types of Alternaria toxins in wheat grain samples and tem -
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Figure 4  Effect of different processing on the contamination level of four types of Alternaria toxins
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Table 3 Contamination levels and Processing factors of four types of chaetomium toxins in wheat products during different processing stages

Al 6 EE R Jin 17 5% 15 QK /(ng/kg) IM(P,, Pl P AR A RE2
IINFZRFRL 12.75(7.04,14.84) — —
INFZ By 9.2(7.75,10.65) 0.72 —
AME [ PS 11.05(9.33,12.78) 0.284 0.87 1.20
T £, 15.7(14.10,17.30) 1.23 1.71
[E:S 2.55(1.73,3.38) 0.20 0.28
IINE KT RL 18.7(10.96,23.56) — —
INZE 7.75(6.63,8.88) 0.41 —
AOH 3k 5.45(4.38.6.53) 0.260 0.29 0.70
[g2) 5.85(4.63,7.08) 0.31 0.75
T 4% 1.45(0.83,2.08) 0.08 0.19
IINFE KPR 158.65(100.97,196.19) — —
TN 160(141.05,178.95) 1.01 —
TeA 8 3k 77.9(69.05,86.75) 0.335 0.49 0.49
Tl 93.75(84.58,102.93) 0.59 0.59
T % 68.85(44.53,93.18) 0.43 0.43
IINFZ KT R 24.7(17.90,34.44) — —
IINFE Koy 12.55(10.48,14.63) 0.51 —
TEN 18 3k 7.5(6.35,8.65) 0.098 0.30 0.60
e 8.2(6.85,9.55) 0.33 0.65
g 1.2(0.95,1.45) 0.05 0.10
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