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Abstract

This study was conducted to explore the potential for use of atmospheric pressure dielectric barrier discharge plasma
(atmospheric pressure DBD plasma) as a non-thermal sterilization technology for microorganisms in dried red pepper.
The effects of key parameters such as power, exposure time and distance on the sterilization efficiency and the
quality of red dried pepper by the atmospheric pressure DBD plasma treatment were investigated. The results revealed
that the plasma treatment was very effective for sterilization of Staphylococcus aureus, with 15 min of treatment
at 1.0 kW and 20 mm sterilizing 82.6% of the S. aureus. Increasing the power or exposure time and decreasing
the exposure distance led to improved sterilization efficiency. The atmospheric pressure DBD plasma treatment
showed no effect on the ASTA (American spice trade association) value or hardness of dried red pepper. Furthermore,
no effects of atmospheric pressure DBD plasma treatment were observed on the sensory properties of dried red
pepper. To assess the storage stability, the dried red pepper was treated with atmospheric pressure DBD plasma
(1.5 KW power, 15 min exposure time and 10 mm exposure distance), then stored for 12 weeks at 257C. Consequently,
the ASTA value, hardness and capsaicin concentration of dried red pepper were maintained.
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Fig. 1. Schematic diagram (A), overview (B) and plasma generation
module (C) of atmospheric pressure DBD plasma generation system
used in this study.
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Fig. 2. Effects of power (A), exposure time (B) and distance (C)
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“Values are significantly different among the samples (p<0.05).
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on ASTA value of dried red pepper treated by atmospheric
pressure DBD plasma.
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Table 1. Sensory properties of dried red pepper treated by
atmospheric pressure DBD plasma

Red pepper non-treated Red pepper treated

Property

by plasma by plasma

Flavor 393+1.08" 4231148

Taste 3774130 3434101

Color 3731118 370+0.79"
Overall acceptability 387120 373:091"

Mean+SD of 20 panelists. Means are not significantly different at p<0.05.
NS, not significant.
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Fig. 5. Changes of weight loss, ASTA value, hardness and capsaicin
concentration during storage of dried red pepper treated by
atmospheric pressure DBD plasma.

Values of weight loss, ASTA value and capsaicin concentration are meansSD (n=3).
Values of hardness are means+SD (n=30).
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