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Fusarium species and Deoxynivalenol in maize product of Moqan region
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Abstract

Ear rot of corn caused by Fusarium species could create an overall comprehensive
problem. Fusarium species can produce mycotoxins such as trichothecenes which threat the
human's health. Cultivation of maize in Moghan region was about 10000 hectares. Forty
(5-10 Kg) samples each including 10 subsamples of corn ears collected at harvest time,
kernels separated from the ears, dried and divided into two parts: one part for mycological
studies and another part for toxicology studies. The media Nash-Snyder, PDA and Czapek
were used for isolation, and PDA and CLA for identification. Deoxynivalenol detection and
measurement of the corn samples were carried out using IAC - HPLC (High Performance
Liquid Chromatography and immunoaffinity Columns). To study the potential of
deoxynivalenol production of the isolates, ten isolates (two of each species) were selected as
the representative of each species, the potential of DON production for each isolate was
measured after one week incubation at 25-27°C and two weeks at 12°C alternatively. To
ensure the deoxynivalenol production of the two F. proliferatum isolates, these isolates
inoculated artificially in corn ears and after 10 days the amount of DON was detected in the

grains. Fusarium species and the frequency of isolation were F. verticillioides, 47.65%;
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F. proliferatum, 33.873%, 15.33%; F. nygamai, 4.86%; F. oxysporum ,3.06 . Deoxynivalenol
was detected in 45% of the samples. The total mean of contamination was 45% and the range
of contamination was 59.4 — 542.55ng/g with the mean of 95.30. ng/g. Among the Fusarium
species isolates two isolates of F. proliferatum could produce DON in artificial conditions.

Key words: deoxynivalenol, Fusarium species, corn.
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Fig 1- Infected corn samples
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Table 1- The frequency of Fusarium species isolated from each corn samples

F. oxysporum F. nygamai F. verticioiledes F. proliferatum samples
- - 7 8 MO001
- - 12 6 MO002
- 2 4 6 MO003

12 - MO004
3 - 7 5 MO005
- - 9 6 MO006
- - 12 - MO007
- - 6 4 MO008
- 13 5 MO009
- - 5 5 MO10
- - 10 5 MO11
- - 9 3 MO012
- 3 9 MO013
5 - 8 5 MO14
- - 8 4 MO15
- 6 4 - MO16
- - 10 5 MO017
- 10 - MO18
5 4 - 6 M1
- - 10 2 M2
- - - 10 M3
- - 9 5 M4
- - 8 2 M5
- - 9 6 M6
1 - 14 3 M7
- - 5 5 MS8
- 5 7 - M9
- 8 4 MI10
- - 5 5 Mill1
- - 6 9 M12
- - 8 6 M13
- - 12 - Ml14
- - 14 6 M15
- - 13 5 M16
- 5 5 5 M17
- 10 7 M18
- - 5 10 M19
6 - - 6 M20
- 5 10 5 M21
- - 13 5 M22
20 27 320 188 Total
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Table 2 —The frequency (%)of Fusarium species isolated from corn kernels

Fusarium species Frequency
Fusarium verticillioides 57.65
F. proliferatum 33.87
F. nygamai 4.86
F. oxysporum 3.60
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Sl Ol e (el YU 0T (glmon sl 5 5 &oyb G jm o 48 malp> 53 s S
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Table 3- DON contamination (ppb) of corn samples

DON contamination (ppb) Samples DON contamination (ppb) Samples

ND M3 ND MO01
59.4 M4 2288.92 MO002
ND M5 451.43 MO003
ND M6 66.290 MO004
62.3 M7 48.141 MO05
ND M8 ND MO006
237.2 M9 ND MO007
ND M10 280.08 MO008
ND Ml11 ND MO009
ND Mi12 ND MO10
213 M13 ND MO11
ND M14 542.55 MO012
ND M15 ND MO13
83.3 M16 131.5 MO014
ND M17 261.4 MO15
ND M18 192 MO16
ND M19 151.2 MO17
ND M20 2247 MO18
ND M21 ND M1
ND M22 156.6 M2

ND: Not Determinated
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Table 4- Distribution of DON concentration in contaminated samples

Contaminated samples (%) Don concentration (ppb)
7.5 0-100
12.5 100-200
17.5 200-300
2.5 300-400
2.5 400-500
2.5 500-600

sba S slaaliz 3 Jallsd wSh W5 sl =0 J g
T s e S enlis A
Table 5 — The potential of DON production in different Fusarium

species isolates on rice powder media

5 gaie Lo TRES (PPb) Il S5 Ol s
Sample number Isolate Potential of deoxynevalenol

1 F. oxysporum ND

2 F. oxysporum ND

3 F. nygamai ND

4 F. nygamai ND

5 F. verticillioides ND

6 F. verticillioides ND

7 F. proliferatum 62.6

8 F. proliferatum 574
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Table 6 —DON concentration detected (ppb) in the inoculated

corn ears by F. proliferatum isolates

Inoculated corn ears DON concentration (ppb)
1 F. proliferatum 30.2
2 F. proliferatum 32.4
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