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Abstract
sponse surface methodology was used to optimize the process parameters of ethanol extraction of polyphenols from keemun black tea.The effects

(School of Chemistry and Chemical Engineering, Huang-shan University , Huang-
Keemun black tea is a famous tea in Chinese history.It contains polyphenols, which can promote human health.In this paper, re-
of ethanol volume fraction, extraction temperature and extraction time on the extraction rate of polyphenols from keemun black tea were mainly

investigated. The results showed that the optimized conditions were as follows: using 57.83% ethanol as extract for 65.33 minutes at 85.07 °C.
Under these conditions, the highest extraction rate of polyphenols was 130.554 mg/g.The research results provided references for the subsequent

extraction of polyphenols from keemun black tea.
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Table 1 Factors and levels design of response surface test
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Table 2 The design scheme of response surface experiment

J¥5 No. A B C
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2 0 0 0
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4 -1 1 0
5 1 1 0
6 1 0 1
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Fig.1 Standard curve of gallic acid
120
L0 116
o #
M ==
*’g -z 112F
.S 2
PG TS
BErs|
=8
B 104 F
100

50 60 70 80 90
TEEARFRS 4% Ethanol volume fraction Il %
B2 ZEGRASBXIBIILESBHREENZN
Fig.2 The effects of ethanol volume fraction on the extraction

rate of polyphenols from keemun black tea
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rate of polyphenols from keemun black tea
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Fig.4 The effects of extraction time on the extraction rate of

polyphenols from keemun black tea

23 MNERRER i8] Design—Expert8 #4:, SHI I %L
P A TPLA ST, A5 B0 I U B8 1) vk 2230 ] e 1k A
Y=128.55+2.21A+5.91B-1.03C~ 0.092AB-2.60AC—0.30BC -
3.97A°-5.93B°-4.82C° . Mo i kit 5 3% 3,
FEANTRV] R RE R =0.961 4,1 1F R°=0.911 8,
R RGBT . B R REUNT 10% , RITZIAR 1
A5 B FIORE ff 3 o o 7 T o] D TR g 2 0100 3, A
3.78% AT RENCUR TS B M s | U AR AR e X2 T 50047
B, F (R 19.38,P<0.001, 3R BB H AT AR A1)tk 35
P, BB .C” 1Y P {HIS/NT 0.001, 38 B HL X 4R 174155 £ 1
FRHCRA AN 53 A A” 1Y P {EE/NT 0.05, R0 HXT 4R
LA 2 R ICRA 50, C (AB AC BC 1) P {HI KT
0.05, FHIHATAR I 1£145 Z B BUR I 3
24 EZ5ZBESEEEESH K Sa a2 E R I
[RE , W2 B 0] 52 B 0 B 1 58 BAE B b 3, FLI
JE RS M L I T B RS, D = i i 3 18 £ (1 Sb) 7T LU
L ZERFERT R (60~ 70 min) JREEI L (75~85 °C) {EHPY,

ARLL Z W R IBCR AR T 5 I S5 8] T Fe ko
£33 MEEAEER

Table 3 The results of response surface experiment
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C fraction // % mg/g

1 60 80 60 127.299
2 60 80 60 128.577
3 60 90 50 123.474
4 45 80 70 116.742
5 60 80 60 127.835
6 60 70 50 111.928
7 60 80 60 129.794
8 60 90 70 123.062
9 75 90 60 125.062
10 45 80 50 115.856
11 45 90 60 123.949
12 60 80 60 129.247
13 45 70 60 111.422
14 75 80 50 127.959
15 75 80 70 118.485
16 75 70 60 113.186
17 60 70 70 112.722
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Fig.5 Effects of extraction time and extraction temperature ’s interaction on the extraction rate of polyphenols from keemun black tea
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Fig.6 Effects of ethanol volume fraction and extraction time’s interaction on the extraction rate of polyphenols from keemun black tea
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Table 8 Correlation coefficient R, of walnut climate yield and late

frost in Huating City
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