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The aim of the present study was to 

analyse the presence of mycotoxins in 

corn samples from different regions 

of Argentina, Bosnia & Herzegovina, 

Brazil, Chile, Colombia, Croatia, Ecuador, 

Guatemala, Italy, Mexico, Philippines, 

Peru, Serbia, South Africa, and Taiwan.

The corn samples were delivered to PATENT CO’s lab 

between September 2022 and February 2023. 

In this survey, approximately 1000 samples were 

analysed by LC-MS/MS triple quadrupole (Agilent 

6460 series) using a multi-mycotoxin method for 

quantification of all mycotoxins present, including: 

Aflatoxins (AFB
1
, AFB

2
, AFG

1
, and AFG

2
)

Zearalenone (ZEN), α – Zearalenol (α-ZEL) β – 

Zearalenol (β-ZEL), and Zearalanone (ZAN) 

Diacetoxyscirpenol (DAS)

HT-2 and T-2 toxins

Deoxynivalenol (DON), 3-Acetyl Deoxynivalenol 

(3-ADON), and 15-Acetyl Deoxynivalenol (15-ADON)

Nivalenol (NIV) 

Fumonisins (FB
1
, FB

2
, and FB

3
)

Fusaric acid (FA)

Moniliformin (MON)

Ochratoxin A (OTA)

Beauvericin (BEA)

Enniatin A (ENN A), Enniatin A
1
 (ENN A

1
), 

Enniatin B (ENN B), and Enniatin B
1
 (ENN B

1
)

The results for each country are shown as follows:
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ARGENTINA

In 2022, 100% of the corn samples from 

Argentina were contaminated with one or 

more than one type of mycotoxin (Figure 1). 

Table 1 shows that fumonisins were 

the predominant mycotoxins in 2022 

harvested corn from Argentina.

Figure 1. Number of mycotoxins (%) per corn 
sample from Argentina. 

Table 1. Mycotoxin contamination levels (ppb) in corn samples from 
Argentina in 2022.

*Highlighted mycotoxins were found to appear with higher averages and occurrences.

94

3 3

>3 mycotoxins

2 mycotoxins 

3 mycotoxins

Among these, 3% samples contained two 

types of mycotoxins and 3% contained 

three types of mycotoxins, whereas 

94% samples were contaminated with 

more than three types of mycotoxins.

FB
1
 was detected in 98% of the samples, 

whereas FB
2
 and FB

3
 appeared in 95% 

and 50% of the 

corn samples, respectively.  

DON, with low averages, was detected 

in 85% of the samples, while 15-ADON, 

also with a low average, was detected 

in 50% of the tested samples. 

Among emerging mycotoxins, FA 

was detected in 93% of the corn 

samples, MON was detected in 

65% and BEA in 40% of the corn 

samples tested using LC-MS/MS.

Average 
(ppb)

Maximum 
(ppb)

Median 
(ppb)

Minimum 
(ppb)

Number of 
positives (%)

ZEN 58 128 26 20 8

15-ADON 37 78 27 20 50

DON 214 672 154 22 85

FB1 1232 5475 664 27 98

FB2 285 1325 142 26 95

FB3 94 322 47 22 50

FA 183 917 125 6 93

MON 91 319 59 4 65

BEA 11 88 5 1 40

ENN B 3 4 3 3 5
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BOSNIA AND HERZEGOVINA

In 2022, 15% of the corn samples from Bosnia 

and Herzegovina were not contaminated 

with any mycotoxins, whereas 22% were 

contaminated with one type of mycotoxin 

and 63% were contaminated with more 

than one type of mycotoxin (Figure 2). 

Table 2 shows that fumonisins were the 

predominant mycotoxins in 2022 harvested 

corn from Bosnia and Herzegovina. 

Figure 2. Number of mycotoxins (%) per corn sample from 
Bosnia and Herzegovina in 2022 harvested corn. 

Table 2. Mycotoxin contamination levels (ppb) in corn samples from Bosnia 
and Herzegovina in 2022.

*Highlighted mycotoxins were found to appear with higher averages and occurrences.

41

22
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1111

3 mycotoxins

>3 mycotoxins

< LOQ

2 mycotoxins

1 mycotoxin

Among these, 11% of the samples 

had two types of mycotoxins, 

another 11% had three types of 

mycotoxins, and 41% had more 

than three types of mycotoxins.

FB
1
 was detected in 63% of the 

samples, whereas FB
2
 and FB

3
 

appeared in 44% and 33% of the 

corn samples, respectively.

AFB
1
, with an average of 30 ppb, was 

detected in 11% of the samples. 

Among emerging mycotoxins, 

FA was detected in 70% of the 

corn samples, MON in 22% and 

BEA in 52% of the samples. 

Average 
(ppb)

Maximum 
(ppb)

Median 
(ppb)

Minimum 
(ppb)

Number of 
positives (%)

AFB1 30 67 21 1 11

FB1 1978 7453 948 42 63

FB2 817 2657 439 32 44

FB3 261 598 191 39 33

FA 533 2175 407 5 70

MON 85 281 45 3 22

DAS 14 14 14 14 4

BEA 46 238 18 2 52
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BRAZIL

In 2022, 100% of the corn samples 

from Brazil were contaminated with 

one or more than one type of 

mycotoxin (Figure 3). 

Table 3 shows that fumonisins were 

the predominant mycotoxins in 2022 

harvested corn from Brazil. 

Figure 3. Number of mycotoxins (%) per corn sample from Brazil.

Table 3. Mycotoxin contamination levels (ppb) in corn samples from Brazil 
in 2022.

*Highlighted mycotoxins were found to appear with higher averages and occurrences.

23

81

4 5

10

>3 mycotoxins

1 mycotoxin 

2 mycotoxins 

3 mycotoxins 

Among these, 4%  of the corn samples 

had one type of mycotoxin, 5% had 

two types, 10% had three types, 

and 81% of the samples had more 

than three types of mycotoxins.

FB
1
 was detected in 100% of 

the samples, while FB
2
 and FB

3
 

appeared in 96% and 67% of the 

corn samples, respectively.

AFB
1
 was detected in 8% of the 

corn samples, whereas DON, with a 

low average, was detected in 39% 

of the corn samples and NIV was 

detected in 43% of the samples.

Among emerging mycotoxins, FA was 

detected in 82% of the corn samples, 

MON in 12%, and BEA in 22% of the 

corn samples tested using LC-MS/MS.

Average 
(ppb)

Maximum 
(ppb)

Median 
(ppb)

Minimum 
(ppb)

Number of 
positives (%)

AFB1 4 10 2 1 8

AFB2 3 3 3 3 2

15-ADON 50 93 44 24 22

DON 293 1242 326 23 39

NIV 1977 5435 1879 46 43

FB1 1399 28035 489 33 100

FB2 562 12929 191 22 96

FB3 135 1974 43 25 67

FA 45 346 24 7 82

MON 12 27 7 4 12

BEA 5 18 3 2 22
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CHILE 

In 2022, 13% of the corn samples from 

Chile were not contaminated with any 

mycotoxin, whereas 10% were contaminated 

with one type of mycotoxin, 27% with two 

types of mycotoxins, 3% with three types 

of mycotoxins and 47% with more than 

three types of mycotoxins (Figure 4). 

Table 4 shows that fumonisins were 

the predominant mycotoxins in 

2022 harvested corn from Chile. 

Figure 4. Number of mycotoxins (%) per corn sample from Chile.

Table 4. Mycotoxin contamination levels (ppb) in corn samples from Chile 
in 2022.

*Highlighted mycotoxins were found to appear with higher averages and occurrences.

3647
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3 mycotoxins

>3 mycotoxins
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2 mycotoxins

1 mycotoxin

This means that 87% corn samples 

were contaminated with one or 

more than one type of mycotoxin.

FB
1
 was detected in 67% of the samples, 

while FB
2
 and FB

3
 appeared in 33% and 

13% of the corn samples, respectively.

ZEN was detected in 12% of the corn 

samples, DON in 27% of the samples, 

and NIV in 17% of the samples.

Among emerging mycotoxins, FA 

was detected in 60% of the corn 

samples and BEA in 37% of the corn 

samples tested using LC-MS/MS.

Average 
(ppb)

Maximum 
(ppb)

Median 
(ppb)

Minimum 
(ppb)

Number of 
positives (%)

ZEN 2099 8664 749 33 12

15-A-DON 83 173 62 33 23

DON 621 1600 378 112 27

NIV 6150 9701 7660 83 17

FB1 623 3784 188 34 67

FB2 174 585 103 29 33

FB3 92 187 68 46 13

FA 200 1596 102 7 60

BEA 44 223 24 1 37
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COLOMBIA

In 2022, 100% of the corn samples from 

Colombia were contaminated with more 

than one type of mycotoxin (Figure 5). 

Table 5 shows that fumonisins were 

the predominant mycotoxins in 2022 

harvested corn from Colombia.

Figure 5. Number of mycotoxins (%) per corn sample 
from Colombia.

Table 5. Mycotoxin contamination levels (ppb) in corn samples from 
Colombia in 2022.

*Highlighted mycotoxins were found to appear with higher averages and occurrences.

97

3

>3 mycotoxins

3 mycotoxins

Among these, 3% had three types 

of mycotoxins and 97% had more 

than three types of mycotoxins.

FB
1
, FB

2
, and FB

3
 were detected 

in all (100%) the samples.

AFB
1
, with an average of 1 ppb, was 

detected in 40% of the corn samples.

Among emerging mycotoxins, FA was 

detected in 97% of the corn samples 

and BEA was detected in 93% of the 

corn samples tested using LC-MS/MS.

Average 
(ppb)

Maximum 
(ppb)

Median 
(ppb)

Minimum 
(ppb)

Number of 
positives (%)

AFB1 1 2 1 1 40

FB1 1288 2033 1226 646 100

FB2 434 3122 371 131 100

FB3 116 420 103 59 100

FA 59 350 49 16 97

BEA 33 172 26 10 93
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CROATIA

In 2022, 100% of the corn samples from 

Croatia were contaminated with one or more 

than one type of mycotoxin (Figure 6). 

Table 6 shows that fumonisins were 

the predominant mycotoxins in 2022 

harvested corn from Croatia.

Figure 6. Number of mycotoxins (%) per corn sample from Croatia.

Table 6. Mycotoxin contamination levels (ppb) in corn samples from Croatia 
in 2022.

*Highlighted mycotoxins were found to appear with higher averages and occurrences.

93

3 4

>3 mycotoxins

1 mycotoxin

3 mycotoxins

Among these, 3% of the samples had 

one type of mycotoxin, 4% had three 

types of mycotoxins and 93% had 

more than three types of mycotoxins.

FB
1
 was detected in 95% of the samples, 

whereas FB
2
 and FB

3
 appeared in 89% and 

71% of the tested corn samples, respectively.

AFB
1
, with an average of 100 ppb, was 

detected in 16% of the corn samples. 

AFB
2
, AFG

1
, and AFG

2
 were also detected 

in corn samples from Croatia.

DON, with an average of 241 ppb, was detected 

in 41% of the tested samples and T-2/HT-2 

toxins were detected in 17% of the samples.

FA was detected in 96% of the corn samples, 

MON in 41%, and BEA in 92% of the 

corn samples tested using LC-MS/MS.

Average 
(ppb)

Maximum 
(ppb)

Median 
(ppb)

Minimum 
(ppb)

Number of 
positives (%)

AFB1 104 844 10 1 16

AFB2 26 155 2 1 11

AFG1 58 214 8 2 5

AFG2 170 337 170 2 3

ZEN 77 184 47 16 18

DON 241 1587 119 46 41

FB1 2629 16838 1782 49 95

FB2 822 5590 422 42 89

FB3 442 2247 313 25 71

FA 316 2205 208 3 96

MON 32 171 14 3 41

DAS 8 14 8 4 7

HT-2 48 154 18 10 17

T-2 30 58 27 10 12

BEA 199 2636 75 1 92
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ECUADOR

In 2022, 100% of the corn samples from 

Ecuador were contaminated with more 

than one type of mycotoxin (Figure 7).

Table 7 shows that fumonisins were 

the predominant mycotoxins in 2022 

harvested corn from Ecuador.

Figure 7. Number of mycotoxins (%) per corn sample 
from Ecuador.

Table 7. Mycotoxin contamination levels (ppb) in corn samples from 
Ecuador in 2022.

*Highlighted mycotoxins were found to appear with higher averages and occurrences.

Among these, 3% of the samples had 

two types of mycotoxins, 43% had 

three types of mycotoxins and 54% had 

more than three types of mycotoxins.

FB
1
 and FB

2
 were detected in 100% 

of the samples, whereas FB
3
 was 

detected in 93% of the corn samples.

AFB
1
, with an average of 14 ppb, 

was detected in 27% of the corn 

samples and AFB
2
 was detected 

in 7% of the corn samples.

Among emerging mycotoxins, FA was 

detected in 17% of the corn samples, 

MON in 10%, and BEA in 13% of the 

corn samples tested using LC-MS/MS.

4354

3

>3 mycotoxins

2 mycotoxins

3 mycotoxins

Average 
(ppb)

Maximum 
(ppb)

Median 
(ppb)

Minimum 
(ppb)

Number of 
positives (%)

AFB1 14 89 1 1 27

AFB2 5 8 5 1 7

FB1 1867 5588 1336 242 100

FB2 502 1819 302 68 100

FB3 172 421 131 27 93

FA 56 92 47 15 17

MON 28 47 19 16 10

BEA 24 69 12 1 13
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GUATEMALA 

In 2022, 100% of the corn samples from Guatemala were 

contaminated with more than one type of mycotoxin.

Table 8. Mycotoxin contamination levels (ppb) in corn samples from Guatemala in 2022.

Table 8 shows that fumonisins were the predominant 

mycotoxins in 2022 harvested corn from Guatemala.

All the corn samples (100%) were found 

to contain FB
1
, FB

2
, and FB

3
.

AFB
1
, with an average of 6 ppb, was detected 

in 80% of the corn samples, AFB
2
 in 7%, and 

DON in 20% of the tested samples.

Among emerging mycotoxins, FA and BEA were detected 

in all the samples (100%) and MON was detected in 

20% of the corn samples tested using LC-MS/MS.

Among these all the samples (100%) were found 
to contain more than three types of mycotoxins.

*Highlighted mycotoxins were found to appear with higher averages and occurrences.

Average 
(ppb)

Maximum 
(ppb)

Median 
(ppb)

Minimum 
(ppb)

Number of 
positives (%)

AFB1 6 45 1 1 80

AfB2 2 2 2 2 7

DON 143 215 178 36 20

FB1 884 1517 797 486 100

FB2 196 343 187 98 100

FB3 80 217 56 39 100

FA 65 295 29 9 100

MON 25 57 14 3 20

BEA 29 400 2 1 100
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In 2022, 100% of the corn samples from Italy were 

contaminated with more than one type of mycotoxin.

Table 9. Mycotoxin contamination levels (ppb) in corn samples from Italy in 2022.

Table 9 shows that fumonisins were the predominant 

mycotoxins in the 2022 corn samples harvested corn from Italy.

FB
1
 was detected in all the corn samples (100%), whereas 

FB
2
 and FB

3
 were detected in 88% of the corn samples.

AFB
1
, with an average of 224 ppb, was detected 

in 50% of the corn samples, AFB
2
 in 25% and 

DON in 25% of the tested samples.

Among emerging mycotoxins, FA and BEA were detected 

in all the samples (100%) and MON was detected in 

50% of the corn samples tested using LC-MS/MS.

Among these, all the samples (100%) were found 
to contain more than three types of mycotoxins.

ITALY

*Highlighted mycotoxins were found to appear with higher averages and occurrences.

Average 
(ppb)

Maximum 
(ppb) Median (ppb) Minimum 

(ppb)
Number of 
positives (%)

AFB1 61 224 10 1 50

AFB2 5 6 5 4 25

DON 29 32 29 25 25

FB1 3560 8888 2974 136 100

FB2 1037 2548 582 453 88

FB3 483 1061 386 54 88

FA 309 706 205 31 100

MON 43 98 28 16 50

BEA 74 196 62 17 100
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MEXICO

In 2022, 100% of the corn samples from Mexico were 

contaminated with more than one type of mycotoxin.

Table 10. Mycotoxin contamination levels (ppb) in corn samples from Mexico in 2022.

Table 10 shows that fumonisins were the predominant 

mycotoxins in 2022 harvested corn from Mexico. 

FB
1
, FB

2
, and F

B3
 were detected in all the corn samples (100%).

AFB
1
, with an average of 19 ppb, was detected 

in 58% of the corn samples.

ZEN was detected in 50% of the samples and 15-ADON 

and DON were detected in 54% of the corn samples.

Among emerging mycotoxins, FA was detected in 

96% of the samples, MON in 62% and BEA in 65% 

of the corn samples tested using LC-MS/MS.

Among these, all the samples (100%) were found 
to contain more than three types of mycotoxins.

*Highlighted mycotoxins 
were found to appear 
with higher averages and 
occurrences.

Average (ppb) Maximum (ppb) Median (ppb) Minimum 
(ppb) Number of positives (%)

AFB1 19 102 5 1 58

AFB2 9 23 6 7 23

ZEN 73 273 51 44 50

15-ADON 95 164 101 33 54

DON 733 1144 787 313 54

FB1 1640 4273 1557 332 100

FB2 701 2226 522 99 100

FB3 320 1016 224 136 100

FA 143 305 127 54 96

MON 318 1483 246 172 62

HT-2 22 28 22 16 8

T-2 60 60 60 60 4

BEA 313 1007 261 95 65
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PHILIPPINES

In 2022, 100% of the corn samples from Philippines were 

contaminated with more than one type of mycotoxin.

Table 11. Mycotoxin contamination levels (ppb) in corn samples from Philippines in 2022.

Table 11 shows that fumonisins were the predominant 

mycotoxins in 2022 in corn harvested from Philippines. 

FB
1
 was detected in all the corn samples (100%), FB

2
 in 

86%, and FB
3
 in 57% of the tested corn samples.

AFB
1
, with an average of 29 ppb, was detected in 93% of the corn 

samples and AFB
2
 was detected in 71% of the corn samples.

ZEN was detected in 50% of the corn samples.

Among emerging mycotoxins, FA was detected in 100% of the 

samples, MON in 36%, BEA in 29%, and DAS and ENN B were 

detected in 14% of the corn samples tested using LC-MS/MS.

Among these, all the samples (100%) were found 
to contain more than three types of mycotoxins.

*Highlighted mycotoxins were found to appear with higher averages and occurrences.

Average (ppb) Maximum (ppb) Median (ppb) Minimum 
(ppb) Number of positives (%)

AFB1 29 152 15 1 93

AFB2 8 31 4 0 71

ZEN 4937 33420 66 6 50

FB1 496 2094 301 70 100

FB2 244 1012 83 29 86

FB3 120 429 56 32 57

FA 50 127 44 11 100

MON 25 41 22 7 36

DAS 6 9 6 3 14

BEA 3 5 3 1 29

ENN B 1 2 1 1 14
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PERU

In 2022, 100% of the corn samples from Peru were 

contaminated with more than one type of mycotoxin.

Table 12. Mycotoxin contamination levels (ppb) in corn samples from Peru in 2022.

Table 12 shows that fumonisins were the predominant 

mycotoxins in 2022 in corn harvested from Peru. 

FB
1
, FB

2
, and FB

3
 were detected in all the corn samples (100%).

Among emerging mycotoxins, FA was detected in 93% of the samples 

and MON in 14% of the corn samples tested using LC-MS/MS.

Among these, all the samples (100%) were found 
to contain more than three types of mycotoxins.

*Highlighted mycotoxins were found to appear with higher averages and occurrences.

Average (ppb) Maximum (ppb) Median
(ppb)

Minimum 
(ppb)

Number of 
positives (%)

FB1 1928 4788 957 362 100

FB2 597 1403 332 139 100

FB3 116 262 60 30 100

FA 22 46 21 5 93

MON 9 11 9 7 14
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SERBIA

In 2022, 9% of the corn samples harvested 

from Serbia were not contaminated with 

mycotoxins and 91% had one or more 

than one type of mycotoxin (Figure 8).

Table 13 shows that fumonisins were 

the predominant mycotoxins in 2022 

in corn harvested from Serbia. 

Figure 8. Number of mycotoxins (%) per corn sample from Serbia. Table 13. Mycotoxin contamination levels (ppb) in corn samples from Serbia in 
2022.

*Highlighted mycotoxins were found to appear with higher averages and occurrences.

Among these, 10% of the corn samples 

from Serbia were found to contain 

one type of mycotoxin, 6% had two 

types of mycotoxins, and 75% had 

more than three types of mycotoxins.

FB
1
 was detected in 78% of the corn samples, 

FB
2
 in 67% and FB3 in 52% of the samples.

AFB
1
, with an average of 129 ppb, was 

detected in 63% of the corn samples alongside 

the presence of AFB
2
, AFBG

1
, and AFG

2
. 

OTA was detected in 24% of the samples.

Among emerging mycotoxins, FA was 

detected in 84% of the samples, DAS in 

36%, T-2/HT-2 in 7%, and BEA in 63% of 

the corn samples tested using LC-MS/MS

74

10
9

6
1

3 mycotoxins

>3 mycotoxins

< LOQ

2 mycotoxins

1 mycotoxin

Average 
(ppb)

Maximum 
(ppb)

Median 
(ppb)

Minimum 
(ppb)

Number of 
positives (%)

AFB1 129 1126 62 1 63

AFB2 51 390 18 1 46

AFG1 8 30 4 1 18

AFG2 7 20 4 1 5

OTA 103 325 59 2 24

15-ADON 265 420 265 109 2

DON 232 727 82 37 5

FB1 1814 8727 1262 40 78

FB2 499 2276 312 30 67

FB3 310 1277 243 26 52

FA 351 5142 230 5 84

DAS 27 226 12 3 36

MON 3 3 3 3 1

HT-2 84 362 28 12 7

T-2 40 107 24 9 6

BEA 52 794 10 1 63

ENN B 1 1 1 1 2

ENN B1 1 2 1 1 2
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SOUTH AFRICA 

In 2022, 100% of the corn samples from South Africa were 

contaminated with more than one type of mycotoxin.

Table 14. Mycotoxin contamination levels (ppb) in corn samples from South Africa in 2022.

DON, with an average of 100 ppb, was detected in all the samples 

(100%) and 15-ADON was detected in 60% of the corn samples.

FB
1
 was only detected in 40% of the corn samples.

Among emerging mycotoxins, FA and MON were detected 

in all the corn samples (100%) tested using LC-MS/MS.

Among these, all the samples (100%) were found 
to contain more than three types of mycotoxins.

*Highlighted mycotoxins were found to appear with higher averages and occurrences.

Average (ppb) Maximum (ppb) Median
(ppb)

Minimum 
(ppb)

Number of 
positives (%)

15-ADON 33 39 36 25 60

DON 133 204 118 72 100

FB1 61 87 61 35 40

FB2 25 25 25 25 20

FA 55 90 49 20 100

MON 76 152 32 21 100
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TAIWAN 

In 2022, 100% of the corn samples from 

Taiwan were contaminated with one or more 

than one type of mycotoxin (Figure 9).

Table 15 shows that fumonisins were 

the predominant mycotoxins in 2022 

in corn harvested from Taiwan. 

Figure 9. Number of mycotoxins (%) per corn sample from Taiwan.

Table 15. Mycotoxin contamination levels (ppb) in corn samples from Taiwan 
in 2022.

*Highlighted mycotoxins were found to appear with higher averages and occurrences.

Among these, 7% had two types of 

mycotoxins, whereas 93% had more 

than three types of mycotoxins.

FB
1
 was detected in 78% of the corn samples, 

FB
2
 in 59%, and FB

3
 in 44 % of the samples.

AFB
1
, with an average of 1 ppb, was 

detected in 7% of the corn samples. 

DON, with an average of 243 ppb, was 

detected in 67% of the samples and 15-ADON 

was detected in 41% of the corn samples.

Among emerging mycotoxins, FA was 

detected in 81% of the samples and 

BEA was detected in 59% of the corn 

samples tested using LC-MS/MS.

93

7

>3 mycotoxins

2 mycotoxins 

Average 
(ppb)

Maximum 
(ppb)

Median 
(ppb)

Minimum 
(ppb)

Number of 
positives (%)

AFB1 1 1 1 1 7

ZEN 82 210 20 15 11

15-ADON 39 75 37 22 41

DON 243 722 168 26 67

FB1 481 1193 471 28 78

FB2 142 285 124 52 59

FB3 52 110 47 26 44

FA 96 262 53 16 81

MON 4 4 4 4 4

BEA 20 65 15 1 59
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CONCLUSIONS 

Resumen de los resultados del estudio sobre micotoxinas 
en los piensos acuícolas de Serbia, España, Vietnam, 
Colombia, Egipto, Senegal, Filipinas, Uganda, Kenia y 
Tailandia recibidos entre enero y noviembre de 2021 Fusaric acid (FA), moniliformin (MON), 

beauvericin (BEA), enniatin A (ENN A), 

enniatin A
1
 (ENN A

1
), enniatin B (ENN B), and 

enniatin B
1
 (ENN B

1
) are the most common 

examples of emerging mycotoxins. 

Due to the lack of toxicity data, proper 

risk assessment of the impact of these 

emerging mycotoxins on animal health and 

performance cannot be carried out.

Among these samples, 4% had one type of 

mycotoxin, 4% had two types of mycotoxins, 

7% had 3 types of mycotoxins, and 81% 

had more than three types of mycotoxins.

In 2022, among the corn harvested from 15 

countries (Argentina, Bosnia & Herzegovina, 

Brazil, Chile, Colombia, Croatia, Ecuador, 

Guatemala, Italy, Mexico, Philippines, Peru, 

Serbia, South Africa, and Taiwan), 96% of the 

samples were contaminated with one or more 

than one type of mycotoxin (Figure 10).

Figure 10. Number of mycotoxins (%) detected in corn 
samples from 15 countries in the 2022 harvest.

81

4 4 4
7

3 mycotoxins

>3 mycotoxins

< LOQ

2 mycotoxins

1 mycotoxin

These mycotoxins are neither routinely 

controlled, nor legislatively regulated. 

However, research indicates that 

emerging mycotoxins are rapidly 

becoming prevalent co-contaminants 

in animal feed materials (corn, wheat, 

barley, etc.) alongside other main 

mycotoxins (AFB
1
, DON, ZEN, FBs). 

Fumonisins were the main mycotoxins 

detected in majority of corn samples 

and Fusaric acid was the predominant 

among emerging mycotoxins.

EMERGING MYCOTOXINS ARE 
LESSER-KNOWN MYCOTOXINS 
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CO-OCCURRENCE OF MORE THAN ONE MYCOTOXIN 
AND EMERGING MYCOTOXINS

The co-occurrence of more than 

one mycotoxin and the presence of 

emerging mycotoxins can lead to 

additive or synergistic effects when 

fed to sensitive animal species (e.g., 

swine and poultry, amongst others). 

Currently, the risk for animal health 

derived from multi-mycotoxin 

exposure remains poorly understood. 

The data in this report 

suggests that incoming feed 

materials (corn, wheat, barley 

etc.) at the feed mill should 

be tested for mycotoxins present 

in these ingredients before 

manufacturing feed. 

Additionally, technologies are 

required for the control of 

mixtures of such contaminants in 

feedstuffs predominantly based 

on corn to minimize impacts 

on animal development.
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