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Effect of Radio Frequency Heat Treatment on Aspergillus flavus in Maize (Zea mays)
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Abstract

The use of radio frequency (RF) heat treatment to eliminate Aspergillus flavus in maize seeds was
investigated in this study. The spore suspension of A. flavus isolated from infected maize seeds was inoculated in
the maize seed lot. The inoculated seed samples were treated with an RF application of (27.12 MHz) at 80, 85 and
90 °C for both 1 min and 3 min. The percentage of fungal infection detected by the blotter and Potato Dextrose
agar (PDA) methods.The percentage of moisture content, grain cracking and aflatoxin contamination was also
determined and evaluated. The results showed that using heat treatments of more than 85 and 90 °C, at duration
times of 1minute and 3 minutes significantly affected the seed moisture content. Seed moisture was decreased
significantly by more than 0.50 percent. The percentage of cracking was increased by 33% and 38% when the
maize grains were treated with 90 °C for 1 min and 3 min, respectively. Radio frequency heat treatment, at the
temperature of 90°C for 3 minutes, completely eliminated A. flavus when determined by the blotter method,
whereas using the PDA method, the fungi remained contaminated at about 1%. In addition, aflatoxin
contamination was not detected from all treated maize samples. Therefore, RF heat treatment at the temperature
of 90°C for 3 min is suggested for eliminating A. flavus in maize seed.
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Table1 Moisture content and the percentage of cracked maize kernels and fungal infection.

% infection

Treatment MC(%) cracking (%)
PDA Blotter
Control 15.62a 25.10c 100.00a 100.000a
80°C/1 15.33ab 26.22bc 8.50b 1.500b
80°C/3 15.46abc 26.87bc 9.00b 1.000bc
85°C/1 15.05bcd 27.53bc 4.75¢c 0.500cd
85°C/3 14.86cd 27.66bc 2.00cd 0.375cd
90°C/1 14.93cd 33.61ab 1.00d 0.125d
90°C/3 14.70d 38.92a 1.00d 0.000d
LSD(P<0.05) 0.50 7.64 3.19 0.75
CV (%) 2.25 17.48 11.91 3.42

Means followed by the same letters in a column are not significantly different (LSD)

80 °C/1
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Figure1 Growth inhibition of A. flavus in maize seeds, detected by PDA method, after RF heat treatment at

different temperature/time (°C/min)]
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