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Abstract

Deoxynivalenol (DON) is a derivative of trichothecenes type B, which is generally detected in
numerous types of cereal that contaminated with Fusarium spp., especially Fusarium roseum,
Fusarium culmorum, and Fusarium graminearum. DON was classified by International Agency for

Research on Cancer (IARC) as a group 3 (not classifiable as its carcinogenicity to humans). However,
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DON can cause gastrointestinal disorders, nausea, diarrhea, vomiting, abdominal pain, headache, and
fever in humans. Exposure to DON may cause gastrointestinal disorders, nausea, vomiting, abdominal
pain, diarrhea, headache, and fever in humans. In the case of an animal, DON causes immunosup-
pression, and liver and kidney damages. The aim of this review was to describe the backeround
of DON, including its discovery, occurrence, toxicity, decontamination strategies, and worldwide

mycotoxin regulation.
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Figure 1 Chemical structure of deoxynivalenol [4, 10]
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Table 1 Recommended maximum tolerable daily intake for major trichotecenes mycotoxins
Mycotoxins Provisional maximum References
tolerable daily intake
(PMTDI)

Deoxynivalenol and acetylated 1.0 pg/ke body weight/day [17]
derivatives

Nivalenol 0.4 pg/kg body weight/day [18]
T-2 + HT-2 toxins 0.06 pg/kg body weight/day [17]
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Figure 2  Global map of mycotoxins occurrence in different regions in 2019 (A) and 2020 (B) [1,27]
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Table 2 Example of regulation maximum level for deoxynivalenol in foods and feedstuff in
Commission Regulation (EC) No. 1881/2006

Categories Foodstuffs Maximum References
levels
(HUgrke)

1 Unprocessed cereals other than durum wheat, oats and 1,250 [29]
maize

2 Unprocessed durum wheat and oats 1,750 [29]

3 Unprocessed maize, with the exception of unprocessed 1,750 [29]
maize intended to be processed by wet milling

a Cereals intended for direct human consumption, cereal 750 [29]
flour, bran and germ as end product marketed for direct
human consumption

5 Pasta (dry) 750 [30]

6 Bread (including small bakery wares), pastries, biscuits, 500 [30]
cereal snacks and breakfast cereals

7 Processed cereal-based foods and baby foods for infants 200 [29]
and young children

8 Cereal-based foods for infants and young children 200 [29]

9 Flour, meal, semolina and flakes derived from wheat, 1,000 [29]
maize or barley

10 Cereal grains (wheat, maize and barley) destined for 2,000 [30]

further processing
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Table 2 Example of regulation maximum level for deoxynivalenol in foods and feedstuff in

Commission Regulation (EC) No. 1881/2006 (cont.)

Categories Foodstuffs Maximum References
levels
(Wg/ke)
11 Cereal products as consumed and other cereal products 500 [29-30]
at retail stage
12 Flour used as raw material in food products 750 [29-30]
13 Corn, rice, maize 2,000 [29-30]
14 Flour 1,000 [29-30]
15 Soft wheat flour (adult food) 1,200 [29-30]
16 Soft wheat flour (infant food) 600 [29-30]
17 Wheat, wheat flour, and maize 1,000 [29-30]
18 Wheat and wheat products 1,100 [29-30]
19 Compound feeds 1,000 [29]
20 Compound feeds for cows with an age over 3 months 4,000 [29]
21 Grain and grain byproducts destined for swine 5,000 [29]
22 Feeds for swine and poultry 5,000 [29]
Table 3 Regulation maximum level for deoxynivalenol in Thailand
Categories Foodstuffs Maximum Level References
(Mg/kg)
1 Cereal grains (wheat, maize and barley) destined for 2,000 [28]
further processing
2 Flour derived from wheat, maize or barley 1,000 [28]
3 Processed cereal-based foods for baby and young 200 [28]
children
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Figure 3  Algorithm of deoxynivalenol degradation by Devosia insulae A16 [22]

Table 4 Different mechanisms of DON degradation

Mechanisms DON degradation products References
Destroys the [42]
epoxy structure
Oxidizes the [42]
hydroxyl group
onC3toa
ketone group
Isomerizes C3 [42]
Acetylation of [42]
C3-0OH group A

B\ OHy
3-epi-DON
. HO OH
Glycosylation of "o Hom\c’” [42]
the C3-OH Lo Ly e
— O ]
oH \
group OH
DON glucosidic acid
Hydrogenates [42]
DON
16-hydroxy-DON
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