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Fig.1 Schematic diagram of RF heating system
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Fig.2 Diagram of different temperature measurement
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Fig.3 Schematic diagram of RF cavity (a) and top view of the pasteurization kettle (b)
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Table 1

Kinetics parameters of three inactivation kinetics models for the E. coli treated

by radio frequency combined hot water bath

Linear £ %! Weibull £ 2 Log—logistic #£ 7!
HE D R? b n R? ® d T o R?
KiGFH 1.80 0.6294 0.00002  6.32 0.9779 -176.99 -0.26 1.04  -751.47 0.9847
100 0.62 0.8172 0.21427  2.93 0.9700 -65.16 -0.35 0.73 -137.15 0.9793
ARAR 8] FE /mm 120 1.10 0.8067 0.00251  4.77 0.9973 -11.21  -0.09 0.70 -47.12  0.9992
140 1.32 0.8989 0.09431 2.08 0.9996 -33.80 -0.02 1.15 -45.18  0.9997

K2 KBEHNFEINSH

Table 2 Evaluation parameters of inactivation kinetics models

AR e A2 Af Bf RMSE R?
Linear y=0.8389x-0.9239 1.3996 1.3582 0.8721 0.8381
Weibull y=1.0133x+0.0719 1.3551 0.7572 0.1792 0.9901
Log—logistic y=0.9930x-0.0147 1.0884 0.9334 0.1189 0.9931
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Fig.7 Regression analysis between the measured value
and the predicted value of different inactivation

kinetics models
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Study of Inactivation Kinetics of Radio Frequency Combined Hot Water Bath

on Chaenomeles sinensis Inoculated with Escherichia coli
Yin Yihao'**, Sun Shouqingyun'??, Guo Chaofan'**, Song Zibo™®, Hu Xiaosong'*, Yi Junjie'**®
("Faculty of Food Science and Engineering, Kunming University of Science and Technology, Kunming 650500)
Yunnan Engineering Research Center for Fruit & Vegetable Products, Kunming 650500)
*International Green Food Processing Research and Development Center of Kunming City, Kunming 650500)
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Abstract Due to the inherent disadvantage of heat transfer, the traditional water bath pasteurization technology may lead
to excessive heating of fresh—cut Chaenomeles sinensis slices, resulting in serious deterioration of flavor quality. Radio
frequency (RF) combined hot water bath pasteurization, which can improve the heating efficiency and uniformity through
volumetric heating for the food, thus reducing the heat resistance of microorganisms and inactivation time and can effec-
tively minimize the adverse effects of heat transfer on heat—sensitive components such as flavor, nutrition, and colors of
the fruit slices. In this study, E. coli was selected as the target microorganism to assess the impact of different RF elec-
trode gaps on the heating characteristics and pasteurization efficiency of inoculated E. coli fruit slices. The inactivation
kinetics of RF combined hot water bath pasteurization were fitted using Linear, Weibull, and Log-logistic models. The
results revealed that RF combined hot water bath heating significantly increased the heating rate of Chaenomeles sinensis
slices and reduced the heat resistance of E. coli and inactivation time compared with water bath pasteurization, when
employing 100 mm electrode gaps, RF combined hot water bath pasteurization reduced the inactivation time by approxi-
mately 57%  (lethality>5 lg). Compared the fit evaluation parameters Af, Bf, RMSE, and R? of the inactivation kinetic
model, the Log—logistic model exhibited the highest fitting accuracy (Af: 1.0884, Bf: 0.9334, RMSE. 0.1189, R*:
0.9931). Furthermore, the predicted values of the Log—logistic model closely aligned with the measured values, confirm-
ing that the Log—logistic model provided a more accurate representation of the inactivation pattern of E. coli inoculated in
fresh—cut Chaenomeles sinensis slices during RF combined hot water bath pasteurization. Results suggested that RF com-
bined hot water bath pasteurization can be considered as an effective pasteurization method for fresh—cut Chaenomeles
sinensis slices.

Keywords fresh—cut fruit slices; radio frequency pasteurization; Escherichia coli; inactivation kinetics; model fitting



