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Abstract

Optimization of extraction process of tea polyphenols from Wanyuan selenium-rich black tea by re-
sponse surface methodology, with the extraction rate of tea polyphenols as an index, the effects of
ethanol concentration, liquid to material ratio, ultrasonic temperature and ultrasonic time on the ex-
traction rate of tea polyphenols from Wanyuan selenium rich black tea were investigated through a
single factor experiment. Response surface methodology was used to optimize the ultrasonic ethanol
assisted extraction process of tea polyphenols from Wanyuan selenium rich black tea. The results
showed that the optimal extraction process for Wanyuan selenium rich tea under a fixed ultrasound
power of 360 W was as follows: ethanol concentration of 41%, liquid-solid ratio of 25:1 mL/g, ultra-
sound temperature of 60°C ultrasound time of 50 min, and the extraction rate of tea polyphenols
could reach 16.12%. This method has high extraction efficiency and can provide a theoretical basis
for the development and utilization of tea polyphenols in Wanyuan selenium rich black tea.
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Table 1. Response surface test factors and levels
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Figure 1. The effect of ethanol concentration on the extraction rate of tea polyphenols
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Figure 2. The effect of ultrasonic temperature on the extraction rate of tea polyphenols
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Figure 3. The effect of liquid-material ratio on the extraction rate of tea polyphenols
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Figure 4. The effect of ultrasonic time on the extraction rate of tea polyphenols
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Table 2. Response surface test design scheme and results
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RIS A LEERFEI% B A EEIC C 5 I} [F)/min A Z B IRELR%
1 -1 -1 0 9.49
2 1 -1 0 11.40
3 -1 1 0 10.01
4 1 1 0 10.98
5 -1 0 -1 9.68
6 1 0 -1 10.97
7 -1 0 1 0.84
8 1 0 1 10.83
9 0 -1 -1 11.19
10 0 1 -1 11.53
11 0 -1 1 10.33
12 0 1 1 10.88
13 0 0 0 16.58
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Table 4. Equation correlation coefficients
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1l 0.9952 0.9891 0.9414 31.1029
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Figure 5. The contour line and response surface plot of the interaction of each factor
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