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Abstract: To study the bactericidal effects of dielectric barrier discharge cold plasma against S. aureus and P. aeruginosa, bacterial
suspension (1x10° CFU/mL) was used as the research object to examine its bactericidal effect. Linear, Weibull and Log-linear+Shoulder-+Tail
models were used to examine the kinetic characteristics of cold plasma sterilization, and root mean square error (RMSE), determination
coefficient (R?), accuracy factor (As) and bias factor (By) as the four indices were used to evaluate the fit of the model. The outcome of the
sterilization in this experiment showed that under the conditions of O,:N,=65:35, the medium thickness was 2 mm, the treatment voltage was 75
kV and the treatment time was 150 s, the sterilization rates of S. aureus and P. aeruginosa were 90.00% and 98.99%, respectively, just after the
treatment (without standing); After the standing for 2 h following the treatment, the sterilization rates for the two strains increased to 90.27% and
99.61%, respectively. The fitting results showed that the Weibull model and the Log-linear+Shoulder+Tail model were more in line with the
actual sterilization curves of cold plasma-treated S. aureus and P. aeruginosa than the Linear model, whilst the Log-linear+Shoulder+Tail model
has a wider range of applications and can better describe the sterilization process of cold plasma under different standing time periods.
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T1 ZMENNFERT S aureus FIIUE S
Table 1 Kinetic parameters of three fitting models for inactivation of S. aureus by cold plasma

. . Linear Weibull Log-linear+Shoulder+Tail
A EBTA/h
D b n Nres Kinax t
0 158.866 0.001 1.496 6.930 0.045 91.669
1 136.849 0.005 1.067 -3467.336 0.002 4251.892
2 121.392 0.207 0.318 6.869 0.004 -557.109

2 ZMENHFAERINT P aeruginosa MIILESH
Table 2 Kinetic parameters of three fitting models for inactivation of P. aeruginosa by cold plasma

. Linear Weibull Log-linear+Shoulder+Tail
AR E BT 18]/
b n Nres ]<max Y
0 101.673 0.000 2.806 5.449 0.047 124.408
1 69.183 0.010 1.080 -7971.130 0.002 3674.682
2 57.169 0.086 0.664 3.476 0.002 -717.043

"3 ZERINT S aureus BIRFERIZIIE S

Table 3 Fitting parameters of three fitting models for inactivation of S. aureus by cold plasma

. . Linear Weibull Log-linear+Shoulder+Tail
AX B B 18] /h 3 3 3
R> RMSE A, B R> RMSE A, B R> RMSE A B;
0 0.926 0.103 1206 0.929 0.975 0.060 1.113 0.992 0.995 0.026 1.038 1.014
1 0.989 0.040 1.077 0.989 0.991 0.037 1.066 1.001 0.991 0.036 1.062 0.998
2 0.612 0211 1474 1.206 0.999 0.003 1.005 0.999 0.997 0.020 1.038 0.999




MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.12

R4 =TEBINT P aeruginosa BIRNRERIZINE S
Table 4 Fitting parameters of three fitting models for inactivation of P. aeruginosaby cold plasma

. . Linear Weibull Log-linear+Shoulder+Tail
AXE BT /h 5 5 >
R® RMSE A; B R® RMSE A; B R® RMSE A; B
0 0.758 0358 1922 0.778 0994 0.055 1.101 1.000 0999 0.023 1.044 1.018
1 0979 0.111 1.224 0979 0981 0.106 1.217 1.006 0.982 0.104 1.206 1.009
2 0930 0212 1409 1.194 0985 0.097 1.158 1.008 0978 0.120 1207 1.020
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