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Figure 1.

Schematic diagram of DBD low temperature plasma sterilization device.
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Figure 2. Effect of different treatment time and
voltage on the sterilization effect of Listeria
monocytogenes.
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Figure 3. Effect of different treatment time and
voltage on the sterilization effect of Salmonella
enteritidis.
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Figure 4. Effect of different O, concentration on the
sterilization effect of Listeria monocytogenes.
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Figure 5. Effect of different O, concentration on the
sterilization effect of Salmonella enteritidis.
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Table 1. Correlation analysis of different reactive
oxygen species on the bactericidal effect of S.
enteritidis

Species S. enteritidis o, H,0, -OH
S. enteritidis 1

o, 0.1226 1

H,0, —-0.8909 0.2096 1

-OH -0.8117 -0.5412 0.2083 1

R 2. TREIEMEEY U R I8 3 B4 B 5 E R AYAE

KIS

Table 1. Correlation analysis of different reactive
oxygen species on the bactericidal effect of L.
monocytogenes

Species L. monocytogenes O, H,O0, -OH
L. monocytogenes 1

'o, -0.3164 1

H,0, -0.8257 0.6593 1

-OH 0.8941 -0.0997 -0.7866 1

3 ik
24 b P E, AR B 3 b B ) A i, R F
R TAAE T 148 (ROS) Az 77 1k L (RNS) AR ME#k 8
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Sterilization by dielectric barrier discharge low temperature
plasma under different treatment conditions

Liangjun Ma', Jiamei Wang™?, Mingming Huang®, Jianhao Zhang'", Wenjing Yan'"

!Jiangsu Collaborative Innovation Center of Meat Production and Processing, National Center of Meat Quality and Safety
Control, College of Food Science and Technology, Nanjing Agricultural University, Nanjing 210095, Jiangsu Province, China
?College of Food Science and Technology, Hainan University, Haikou 570228, Hainan Province, China

Abstract: [Objective] To study the bactericidal effect of dielectric barrier discharge low temperature plasma on
Listeria monocytogenes and Salmonella Enteritidis under different treatment conditions and the content of
antibacterial active substances with treatment time. [Methods] Listeria monocytogenes and Salmonella enteritidis
were used as research objects to determine the total number of colonies after treatment with different voltage, time
and oxygen concentration. The concentration of O3 and NO, was determined by gas-active substance determination
tube with treatment time and fluorescence intensity was utilized. The concentration of free radicals generated in the
bacterial liquid was characterized and the changes of -OH, H,0, and 10, with the treatment time were determined
by fluorescence spectrophotometry. [Results] Using 70 kV, 150 s or 80 kV, 120 s could completely kill Salmonella
Enteritidis, whereas Listeria monocytogenes could be completely killed only at 80 kV, 120 s. A mixture of 50%
0,+50% N, could completely kill the bacteria in 90 s. With the increase of treatment time, The content of
intracellular ROS in two bacteria gradually increased. [Conclusion] The voltage, time and oxygen concentration
could significantly enhance the bactericidal effect of plasma. Active oxygen radicals such as H,O, and -OH could
promote the bactericidal effect on Listeria monocytogenes and Salmonella enteritidis. Moreover, the bactericidal
effect of -OH and H,0, was better than that of *0,.

Keywords: dielectric barrier discharge, low temperature plasma, reactive oxygen species, Listeria monocytogenes,
Salmonella enteritidis, sterilization
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