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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 MO12
- 3 9 MO13
5 - 8 5 MO14
- - 8 4 MO15
- 6 4 - MO16
- - 10 5 MO17
- 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 M8
- 5 7 - M9
- 8 4 MI10
- - 5 5 Ml1
- - 6 9 M12
- - 8 6 Mi13
- - 12 - M14
- - 14 6 M15
- - 13 5 Mi16
- 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

3,03 o jen 4 Sl 5 Ol Codhee gl Sl s Ol e o, law S opl Ll
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Slome A 10T O e Slome dby ok (6,8 05101 J gl g ST amalie —V-Y
S Sl pon oy 5 3L e Vppm Ol L3 OF Sl Olge 5 5558 53 Sl ST
G pas gl Sadl Ol cpl 503,50 slawl Ol St 55 (g kot Olime cpl 51 5ol
ot sl 03 m 439 SIAE 3 0301 a3le i mn Dlsoe 4l ol B i B DL
Sl Ol e« YU OF (glmos s 51 5 5 oy3 G jm o 48 mslp> 3 s o
a3l (Gle G pae 51 86 2l Sl 555500 SVL 0T 6l S 5 5L
laassai plad 53 oS 550 cul Chle bt S5 sss00 SV b (S S S0L

g lme A Sl 5omb o3 I (gladsged 3 5 el il
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AY s AN o s (Ol aabeis) J—;.g.:)\ Ol J gz men &3 sls Qi alsl> CLU
Wl oS o3 5 DLl Dl (61 OF ot Jlaz! 5 andls Sl g oS1s 4 oS (ST
Sl o5 iy ST A5 ity 51 Lo oy VY
Sl ol ik slaa S5l el Olsie 4 i Ve (55 45 SRS 5
&F. nygamai gladlis= 51 S& g 45 2l Ol W g et Ll )3 Sl el
Shasle o3 Lgd 5 ais o JJlps o Sls A J 55 F. verticillioides 3 F. oxysporum

(0 Jsa>) L5 gad JJ,J\}:; w.S\J .,\:J}S F. proliferatum

b gl 53 el (6,8 o3Il Jgdlgd STy Ol =¥ J 9o
Olie cilisn Gbla 3l ol (5551 moor
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 MO08
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

slaai S laglir 53 sl oS1s W5 Jemily =0 g
Table 5 — The potential of DON production in different Fusarium

species isolates on rice powder media

gy o)led e (Ppb) J 5l ys S1s Ol 5
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 57.4
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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 324

Ol @3 J gaame 3 03 1 (gladi god 51 ol ld Slapsliss Obe 53 Godws ol 3
=S 53 W F. proliferatum & 8 .5 s F. verticillioides 4 55 5 laie lads|A= 7.0V/10 Jessl
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ol 5l Sl dalgl s ol w3l C'L» 93,8 b, ol L Sels Ll 55 o F. verticillioides
B, cols (’j—i)b'jé slaas S Ll L enB, b 5 F. verticillioides 45 o)
8, S e B ograminearum s aelie 55 5 Sl Gla s 5 05 5 VL O gl 50608
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