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products via Meta-analysis
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Abstract: Objective To estimate the global prevalence and concentration of deoxynivalenol (DON) , aflatoxins (AFs) ,
zearalenone (ZEN) , nivalenol (NIV) , T-2 toxin (T2) , HT-2 toxin (HT2) , ochratoxin A (OTA) , fumonisins (FBs) ,
alternariol (AOH) , alternariol monomethyl ether (AME ), tentoxin (TEN) and tenuazonic acid (TeA ) in wheat and wheat-based
products via Meta-analysis. Methods The databases include PubMed, Web of Science, CNKI and WANFANG database.
Results A total of 69 eligible studies were included in this study, related to 22,308 samples. The global pooled prevalence of
mycotoxins in wheat and wheat-based products was 58% (95%CI: 51%—-66%) , which mainly were TeA (99%), TEN (88%) ,
DON (85%), AFs (57%), ZEN (42%), T2 (39%), AOH (30%), AME (29%) , NIV (28%), HT2 (25%), OTA (21%)
and FBs (16%). The global pooled concentration of mycotoxins in wheat and wheat-based products was 32. 80 weg/kg (95%CI:
24.96-43. 10 pg/kg). DON showed the highest concentration (317. 53 pwg/kg) , followed by TeA (117.37 pg/kg) , FBs (45.09
pe/kg). The co—occurrence rate of DON-ZEN was 11.0%, 14.0% and 26.7%, TeA-TEN was 16.2%, TeA-TEN-AME was
14.3% and TeA-TEN-AOH-AME was 19.5%, respectively. Conclusion Wheat and wheat—based products showed different
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characteristics of mycotoxin contamination in different countries or regions, and the co—occurrence rate of more than one mycotoxin

in wheat and wheat—based products was high, which should be paid attention to in the combined exposure assessment.

Key words: Mycotoxin; worldwide; contamination; Meta-analysis
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Figure 3 The number of articles and studies in wheat and

wheat=based products based on the type of mycotoxins
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Table 1~ Global pooled prevalence and concentration of each mycotoxin in wheat and wheat—based products

HH R K 15 Y 2 /% 95%CI /% 15 Y KF /(ng/kg) 95%ClI /%

ZEN 42 [0.30,0.55] 95.00 32.34 [21.90,47.75] 99.80

DON 85 [0.75,0.91] 93.30 317.53 [247.26,407.76] 99.70

NIV 28 [0.16,0.46] 97.60 25.86 [13.85,48.29] 99.40

HT2 25 [0.13,0.43] 88.60 11.68 [4.27,31.95] 99.20

T2 39 [0.17,0.68] 90.20 9.08 [3.02,27.32] 98.70

AFs 57 [0.23,0.86] 93.40 1.59 [0.62,4.05] 99.00

FBs 16 [0.06,0.35] 76.50 45.09 [17.04,119.29] 99.60

OTA 21 [0.11,0.38] 85.50 3.74 [1.44,9.74] 100.00

AOH 30 [0.19,0.44] 91.60 8.07 [4.34,15.02] 98.30

AME 29 [0.11,0.56] 94.60 3.59 [1.58,8.12] 97.30

TEN 88 [0.71,0.96] 91.50 7.18 [2.67,19.29] 99.80

TeA 99 [0.95,1.00] 67.00 117.37 [63.72,216.21] 99.10

At 58 [0.51,0.66] 95.10 32.80 [24.96,43.10] 100.00
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Figure 4  Forest plot for random—effects Meta—analysis of estimated pooled prevalence and concentration of each mycotoxin in wheat

and wheat-based products in different regions of the world
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Table 2 Co—occurrence of mycotoxins in wheat and wheat—based products in different countries
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