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Abstract
Fusarium verticillioides is one of the most important and potent fungi producing fumonisins and causes major damage

to agricultural products and adverse health effects on comcumers. The production of these toxins is greatly influenced
by environmental factors. In this study, the effect of environmental factors, including light duration (0, 12 and 24 h),
seed moisture content (15, 18, 25, 23, 25, 28 and 30%) and pH (4, 5, 6 and 7) were evaluated on fumonisin B1
production. Towards this aim, fungal isolates were recovered from corn fields showing signs and symptoms of infection
and were subjected to morphological identifiction. Fumonisin B1 was extracted using acetonitrile, methanol, cationic
resin, alumina carbon, and then detected by TLC and HPLC methodes. The identity of the isolates was determined as F.
verticillioides. The results of HPLC analysis showed that the amount of fumonisin B1 produced by F. verticillioides in
different treatments ranged from 200 ng/ml to 520 ng/ml. The highests amount of fumonisin B1 including 424 ng/ml,
422 ng/ml and 520 ng/ml were produced in 28% corn seed moister pH: 4 and 24 hours-light treatment, respectively.
Therefore, by controlling the environmental conditions in seed storage and silo, the production of fumonisins can be
minimized.
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Figure 1. Cationic resin and Alumina-Carbon refining column for purification of the toxin produced by Fusarium

verticiloides.
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Figure 2. Stages of production and extraction of fumonisin from F. verticillioides: A. Autoclaved corn seeds ready to

inoculate with F. verticillioides strains; B. Erlenmeyer flasks covered with aluminium foil to provide dark conditions;
C. Purification of the fungal filtrate with Whatman no. 40 filter paper; D. Assessment of toxins using TLC tanks; E.

Cationic resin and Alumina-Carbon refining column.
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Table 1. Evalutaion of fumonisin B toxin production by Fusarium verticillioides isolates using HPLC.

Isolate amount of fumonisin B1 (ngr/ml)
P991 52
P993 274
P994 115
N991 0
P992 63
0991 75
V994 120
V992 247
V991 329
V993 166

Fusarium verticillioides z,8 ,0 B1 ‘ymsgogd (uanS s adsi ;o PH 36 il lg 4525 .Y Jgaer
Table 2. Analysis of variance of pH effect on production of Fumonisin B in Fusarium verticillioides.

Source of variation df sS MS E P-value
Treatment 4 36896.4 9224.1 8.68™ 0.003
Error 10 10630 1063
Total 14
CV (%) 16.32

**Significant at the 1% probability levels.
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Table 3. Analysis of variance of the effect different humidity on the production of Fumonisin B; in Fusarium

verticillioides.

Source of variation df SS MS F P-value
Treatment 6 59000.57 9833.43 9.25™ 0.0001
Error 14 14882 1063
Total 20
CV (%) 17.32

**Significant at the 1% probability levels

Fusarium verticillioides z,8 ;o B1 ‘puodgegd adsi 1o 155 13U (il )lg 4520 .F Jour
Table 4. Analysis of variance of the effect of light duration on the production of Fumonisin B; in Fusarium

verticillioides.

Source of variation df SS MS F P-value
Treatment 2 87601.81 14600.30 16.75™ 0.0001
Error 6 6378 1063
Total 8
CV (%) 16.04

**Significant at the 1% probability levels.
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Figure 3. Production of fumonisin B1 under the influence of A. pH, B. Percentage of humidity, C. Lighting time in

Fusarium verticillioides.
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Figure 4. Chromatogram related to the effect of different treatments on the production of fumonisin B1 by HPLC
method: A. pH =5, B. Relative humidity (28%), C. 24 hours of light.
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