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Kinetic Modeling of the Thermal Stability of EGCG in an Ultrasonic Filed

XU Nan! ZHUO Ya'! CAO Yan-ping*?* XIAO Jun-song*? WU Ge-yang*
(1. School of Food and Chemical Engineering, Beijing Technology and Business University, Beijing 100048, China
2. Beijing Higher Institution Engineering Research Center of Food Additives and Ingredients, Beljing 100048, China)

Abstract  In this study the stability of epigallocatechin gallate (EGCG) in aweakly acidic environment alone and in combination
with an ultrasonic filed of 0.25 W/cm? and 135 kHz was quantitatively analysis by high performance liquid chromatography. It
was shown that under 20  and the same pH conditions, ultrasonic treatment caused a decrease of the stability of EGCG, and
the loss rate of EGCG was 10.70 %, after 40 min exposure to pH 6.2 with ultrasonic treatment, exhibiting a 5.63-fold increase
compared to the absence of ultrasonic. Linear regression indicated that the reaction of EGCG in an ultrasonic field and in a non-
ultrasonic field followed first-order kinetics. The rate constant was 0.00228 min' in the presence of ultrasonic, the activation
energy 22861.13 kJ/mol, and the pre-exponential factor 28.30 s, which were increased 4.3 times, decreased by 14.0% and
increased by 13.5%, respectively.
Key words epigallocatechin gallate ultrasonic stability chemical dynamics kinetic model
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Fig.2 Effect of pH on EGCG stability without ultrasonic treatment
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Table 1 Regression equations of In(co/c) against t for EGCG at various
initial concentrations during exposure to pH 6.2 and 20

/(mmol/L) R? RSD/%
0.5 In(co/c)=0.000537t 0.9719 55
1.0 In(co/c)=0.000543t 0.9971 10
15 In(co/c)=0.000514t 0.9808 9.0
2.0 In(co/c)=0.000519t 0.9501 8.7
2.5 In(co/c)=0.000542t 0.9611 7.3
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Fig.5 Decomposition curves of EGCG during exposure to pH 6.2 and
different temperatures
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Table2 Regression equations of In(co/c) against t for EGCG during
exposure to pH 6.2 and different temperatures

! R RSD/%
20 In(co/c)=0.000543t 0.9815 1.6
30 In(co/c)=0.000667t 0.9880 6.0
40 In(co/c)=0.00105t 0.9815 43
50 In(co/c)=0.00143t 0.9859 5.3
60 In(co/c)=0.00190t 0.9968 4.9
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iR C -4 B RERE AT R RSD/%
20 In(cv/c)=0.00239¢ 0.9430 <39
30 In(en/e)=0.00340¢ 0.9664 <53
40 In(cv/c)=0.00427¢ 0.9658 < 7.1
50 In(eu/c)=0.00537¢ 0.9880 <6.6
60 In(en/e)=0.00752¢ 0.9877 <37

BIURHRIE ((mmol/L) 408 S IS AT T R RSD/%
0.5 In(eo/c)=0.00242¢ 0.9298 <36
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Table5 Model predictions and experimental data of residual EGCG
concentration during decomposition without ultrasonic treatment

/min ¢ /(mmol/L) ¢ Jmmoll) <
20 0.981 0.970 0.81
40 0.962 0.956 0.47
o 0.944 0.935 0.67
80 0.926 0.919 053
100 0.909 0.887 17
120 0.892 0.867 20
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Table6 Model predictions and experimental data of residual EGCG
concentration during decomposition with ultrasonic treatment

/min c  /(mmol/L) c  /(mmol/L) RSD/%
20 0.914 0.932 14
40 0.836 0.867 2.6
60 0.765 0.785 19
80 0.699 0.719 19
100 0.640 0.617 25
120 0.585 0.565 2.4
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