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ABSTRACT - This study aimed to explore the potential for food-industry application of atmospheric pressure
dielectric barrier discharge plasma (atmospheric pressure DBD plasma) as a non-thermal sterilization technology for
microorganism. The effects of the key parameters such as power, oxygen ratio, exposure time and distance on Escher-
ichia coli KCCM 21052 sterilization by the atmospheric pressure DBD plasma treatment were investigated. The
experimental results revealed that increasing the power, exposure time or oxygen ratio and decreasing the exposure
distance led to an improvement in the sterilization efficiency of E. coli. Furthermore, the atmospheric pressure DBD
plasma (1.0 kW power, 1.0% (v/v) O,, 5 min exposure time and 20 mm exposure distance) treatment was very effec-
tive for the sterilization of food-borne pathogenic bacteria. The sterilization rate of E. coli, Bacillus cereus KCCM
40935, Bacillus subtilis KCCM 12027, Bacillus thuringiensis KCCM 11429 and Bacillus atrophaeus KCCM 11314
were 72.3%, 74.6%, 88.5%, 84.7% and 91.3%, respectively.
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Materials and Methods
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£ Ao A AME3 Escherichia coli KCCM 21052,
Bacillus cereus KCCM 40935, Bacillus subtilis KCCM 12027,
Bacillus thuringiensis KCCM 11429, Bacillus atrophaeus
KCCM 11314 3=n]AEHE4E (Seoul, Korea)ZH-H
ookttt 74zbe]l #5E nutrient broth (Difco, Sparks,
MD, USA)AIA 37°C, 48A17F &7t w<et thg 231 5
Tl FE 5, 40% ST S A il FFRAsIAT

OPIE AZE EH|

71 423 HE A Z2F=2 vl (atmospheric pressure
DBD plasma)ell ©]gt R & APEEAE H7tstr] 918 v
AE Al EE 12-well pate (Corning Incorporated, Kennebunk,
ME, USA)ell Z}2+e] mAES Este] FHlskinh. ol
ZF n A E2] F=E 9F 6.0 log CFU/mMLZ PBS (Phosphate
buffered saline)ol] & &SI

1Y S RHHPTEE™ ES1X0} g 9 H2xA
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Fig. 1. Overview (A), schematic diagram (B) and plasma generation module (C) of atmospheric pressure dielectric barrier discharge

(DBD) plasma generation system used in this study.
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Results and Discussion
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Fig. 2. Effects of exposure time (A), exposure distance (B), oxygen ratio (C) and power (D) on Escherichia coli sterilization by atmo-

spheric pressure dielectric barrier discharge (DBD) plasma treatment.

Values are means = SD (n = 3).

a-d: Values are significantly different among the samples (p < 0.05).
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Fig. 3. Change of nitric oxide concentration according to the
exposure time of atmospheric pressure dielectric barrier discharge
(DBD) plasma.

Values are means = SD (n = 3).

a-c: Values are significantly different among the samples (p < 0.001).
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Fig. 4. Sterilization rate of food-borne pathogenic bacteria by
atmospheric pressure DBD plasma treatment.

A: Escherichai coli, B: Bacillus cereus, C: Bacillus subtilis D:
Bacillus thuringiensis, E: Bacillus atrophaeus.

Values are means = SD (n = 3).

a-b: Values are not significantly different among the samples (p < 0.05).
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