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Eradication of Aspergillus flavus in Shelled Corn by Radio Frequency Under Hot Wet and Hot dry
Conditions
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Abstract

Shelled corn contaminated with Aspergillus flavus mold may be harmful to animal when the corn was
used as feed, due to toxin produced by the mold. The purpose of this study was to eradicate the A. flavus using
heat generated by radio frequency. Low moisture content corn (14%wb) and high moisture content corn (25%wb)
were used in 2 experiments. The corn was inoculated with A. flavus 24 hours before the tests. The low moisture
content corn was treated with 80, 90 and 100 °C heat, each for 1, 5 and 10 minutes. Similar treatments were
applied to the high moisture content corn with lower heat of 70, 80 and 90 °C. Test results were then compared
with control (unheated corn). It was found that the mold could be reduced to 0.56 + 1.07% in the 14% mc corn
when it was heated at 100 °C for 10 minutes. In the 25% wet corn the A.flavus was eradicated completely in 90 °C
and 10 minutes treatment. The radio frequency heat treatment caused the moisture content of all the corn samples
to decrease slightly. Total protein content of the treated corn was not affected by the heat treatments. Degradation
of the 4 major proteins i.e. globulins, glutelins, zein and albumins was not observed either. Thus, it may be
concluded that the radio frequency heat treatment can be use to eliminate the A.flavus in shelled corn without
effect on protein nutrition values of the feed.
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Table 1 Percentage of Aspergillus flavus infection, moisture content and total proteins in corn grain after treated

with radio frequency under hot dry condition

Hot dry condition

% infection Moisture content Total proteins

Control 100+0e 14.05+0.36a 22.54+2.13a
80°C + 1 min 6.87+3.07d 13.31+0.55b 21.77+3.45a
80°C + 5 min 3.92+ 2.05¢ 13.12+£0.52b 21.33+£3.71a
80 °C + 10 min 3.41+2.97bc 12.9+0.50bc 21.36+3.65a
90°C + 1 min 2.61+ 2.62abc 13.02+0.72b 23.08+3.25a
90°C + 5min 1.88+1.24abc 12.89+0.50bc 22.52+3.30a
90°C + 10 min 0.78 £1.30ab 12.86+0.59bc 20.60£5.04a
100°C + 1 min 1.24+ 1.23abc 12.86+0.44b 22.66+3.72a
100°C + 5 min 0.89+ 0.98ab 12.74£0.69b 22.87+4.58a
100°C + 10 min 0.56 £1.07a 12.24+0.74c 21.33+4.11a

Means in the same column follow by different letter are different at P<0.05

Table 2 Percentage of Aspergillus flavus infection, moisture content and total proteins in corn grain after treated
with radio frequency under hot wet condition

Hot wet condition

% infection Moisture content Total proteins

Control 100+0c 25.14+0.56a 18.011£5.5a
70°C + 1 min 2.80+3.01b 24.17+0.63b 16.80+4.26a
70°C + 5 min 1.17+ 0.64a 24.05+0.46b 16.75+4.46a
70°C + 10 min 1.05+ 0.55a 23.78+0.50bc 17.24+5.49a
80°C + 1 min 0.90+ 0.60a 24.10+0.62b 14.93+4.11a
80°C + 5 min 0.27 +0.38a 23.63+0.33bc 16.6914.64a
80°C + 10 min 0.11 £0.24a 23.54+0.29bc 15.07+4.11a
90°C + 1 min 0.27+ 0.45a 24.16+0.79b 14.61+3.63a
90°C + 5 min 0.11+ 0.22a 23.57+0.56bc 14.88+4.25a
90°C + 10 min 0.00 +0.00a 23.17+0.61c 14.25+3.54a

Means in the same column follow by different letter are different at P<0.05
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Figure1l SDS-PAGE pattern of corn proteins after treated with radio frequency under hot dry condition (1=
control, 2=80°C + 1 min, 3=80°C + 5 min, 4=80°C + 10 min, 5= 90°C + 1 min, 6=90°C + 5 min, 7=
90°C + 10 min, 8=, 100°C + 1 min, 9=100°C +5 min ,10=100°C +10 min )

Globulins 91 kDa
116 kDa

664§ Eg: Glutelins 27-66 kDa
35 kDa

Zein 24-26 kDa
25 kDa }
18.4 kDa Albumins 16 kDa
14.4 kDa

Figure2 SDS-PAGE pattern of corn proteins after treated with radio frequency under hot wet condition
(1= control, 2=70°C + 1 min, 3=70°C + 5 min, 4=70°C + 10 min, 5= 80°C + 1 min, 6=80°C + 5 min,
7=80°C +10 min, 8=, 90°C + 1 min, 9=90°C +5 min ,10=90°C +10 min )
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