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Inactivation Effect of Radio Frequency Heating on Polyphenol Oxidase

and the Analysis of Kinetics
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Abstract: In order to investigate the pattern of polyphenol oxidase (PPO) inactivation by radio frequency (RF) heating, the effects of the
electrode gap and the electrical conductivity of phosphate-buffered saline (PBS) on the heating rate and inactivation of PPO were studied, and
the data were fitted to different models to determine the inactivation kinetics. The results showed that both the electrode gap and conductivity
affected the RF heating rate. The larger the electrode gap was, the slower was the rate of temperature increase. When the electrical conductivity
was 0.1 S/m, the rate of temperature increase was the fastest. At the electrode gap of 120 mm, conductivity of 0.1 S/m, and RF heating duration
of 105 s, the PPO inactivation rate was 91.88%. The first-order kinetics model, Weibull model, and log-logistic model were used to fit the
inactivation curve of PPO. The fitness of the three models was evaluated by using a series of indices, including the accuracy factor (4,), bias
factor (B)), root mean square error (RMSE), and correlation coefficient (R?). The curve did not show compliance with first-order kinetics,
whereas both the Weibull and log-logistic models could fit the inactivation curve well. The consistencies between measured and predicted values
of the three models were examined and the log-logistic model provided the best fitness for the PPO inactivation curve under RF heating.
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Fig.1 Schematic diagram of the RF heating system
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Table 1 Kinetic parameters calculated by three mathematical models for the survival rates of PPO treated by RF
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D b n a; a o A
120 164.19 3.60x10™ 5.19 206 -0.04 -958 202
ABAR 8] FE/mm 130 257.92 320x10™ 495 18 -003 -698 211
140 295.07 1.10x10™ 5.43 203 -004 -1161 22
0.03 620.44 1.55x10°° 1.94 114 009 -588 226
w5 % /(S/m) 0.10 164.19 3.60x10™ 5.19 206 -004 -958 202
0.30 831.44 3.12x10% 9.37 073 -005 -494 209
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Table 2 Comparison of the evaluation indices of the mathematical models
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003 141 102 005 0.7507 184 067 005 0.8332 103 1.00 0.0042 0.9985

wFF/(S/m) 010 269 217 026 06259 198 054 002 09976 1.02 099 0.0019 0.9999
030 342 276 011 0.7434 3784 003 011 09797 104 100 0.0043 0.9997

E: w5F 4 0.1S/m; HAFEIEA 120 mm.,
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