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Radio Frequency Heat Treatment to Eradicate Fusarium semitectum in Corn Grain (Zea Mays)
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Abstract

Fusarium semitectum is one of the most fungus in corn that found in Thailand. The infection of cereal
grains with Fusarium semitectum can cause contamination with mycotoxins that affect human and animal health.
The purpose of this study was to determine the application of radio frequency heat treatment to control and
eradicate fungi with out the using of fungicide and chemical, safe to the farmer consumer and environment.
The corn with the initial moisture content (IMC) 10.5 and 14 % were treated with radio frequency heat treatment on
a varies temperature of 65, 70, 75, 80 and 85 C for 10 minutes. The existing of Fusarium semitectum after treated
was assayed by Potato Dextrose Agar (PDA) method under the steriomicroscope. The result show that the
increasing of temperature lead to the decreasing of the percentage of Fusarium semitectum infection rate.
The most effective temperature to eradicate of Fusarium semitectum was found at temperature 85 C with 14 %
initial moisture content, the percentage of Fusarium semitectum infection rate was only 2 %. The decreasing of
the percentage of Fusarium semitectum infection rate was related of the temperature and the initial moisture
content. So the controlling and eradicate fungus with radio frequency application could be suggested that
correlate with the optimum level of the initial moisture and the temperature.
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Introduction

Fusarium semitectum is one of the most fungi in corn that found in Thailand. The infection of cereal grains
with Fusarium semitectum can cause contamination with mycotoxins that affect human and animal health.
The conventional method to control are usually treated with fungicide and chemical, the products-target
contaminated with chemicals and influences of the development of resistance and mutation by the pathogens.
So that in crop production requires the method to control the fungus which are more safety for consumer and
friendly to environment. The radio frequency application could be one of the solutions to eliminate this problem.
The thermal energy of radio frequency is transport as heat by convention and conduction from the inside (Internal
heating); the heat is generated with in the material rapidly. It possible to eradicate the fungi inside of the grain,

save of time and energy.

Materials and Methods
The corn with the initial moisture content 10.5 and 14 % were treated with radio frequency heat treatment
on a varies temperature. It was treated at the temperature of 65, 70, 75, 80, 85 C for 600 seconds. The parameters
measures continuously during the process were: the product temperature by fiber optic temperature
measurement, duration of application, application power and reflected power. The infection of Fusarium
semitectum was assayed by Potato Dextrose Agar (PDA) method under the steriomicroscope according to ISTA
rule (2004).

Results and Discussion
Exposure of corn grain to radio frequency heat treatment result in the reduction of fungus. When naturally
infected grain were treated with radio frequency, the percentage of fungus was suppressed as showed by the
decreased in the percentage of Fusarium semitectum infection rate (table 1). The high percentage of corn grain
was found infected by Fusarium semitectum. The most infection was associate with the level of the initial grain
moisture content, the corn with 14 % initial moisture content had the percentage of Fusarium semitectum high to

96 % more than the corn with the initial moisture content 10.5%, and it was 83 %.

Table 1. The percentage of Fusarium semitectum infection rate of corn grain after treated with radio frequency

heat treatment.

Temperature Initial moisture content (%)
() 10.5 14
0 83b 96a
65 54c 40d
70 424 24e
75 43cd 14ef
80 38d 9fg

85 176f 2g
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The increasing of temperature lead to the decreasing of the percentage of Fusarium semitectum infection
rate. The most effective temperature to eradicate of Fusarium semitectum was found to 85 C, the percentage of
Fusarium semitectum infection rate of corn with 14 % initial moisture content was only 2 % whereas the corn with
10.5 % initial moisture content was 17 %. It was found that the decreasing of the percentage of Fusarium
semitectum infection rate was related of the temperature and the initial moisture content (Table1, Fig1.) according
to Nelson (1961) , the moisture content was a very important factor in determining the maximum temperature of
radio frequency application. At high initial moisture content a larger proportion of energy was absorbed by free
water inside the material. Horsten (1999) and Monika (2001) were found that application of radio frequency with
lead to a complete eradicated of Fusarium graminearum in wheat seed and Pattaya (2004), the radio frequency
heat treatment under the temperature more than 70 C for 180 seconds could be eradicated Rhyzopertha
dominica (F.) to 100%.

Control IMC 14 % IMC 14 %, T75C IMC 14 %, T75C

Fig 1. The inflected of corn grain with Fusarium semitectum

Summary
Using the radio-frequency heat treatment could effectively control fungus Fusarium semitectum, save of
the energy and short time of processing. The successes of this method are related with the temperature and
the initial grain moisture content. So the radio frequency application is one of the solution methods to control and
eradicate the fungi in the products with out the using of fungicide and chemical, which is more safety for

consumer and friendly to environment.
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