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Abstract :In this study,multiple quadratic regression equation model for the optimization of acetylation conditions of tea
polyphenol was established by response surface analysis. The condition of acetylating tea polyphenol was optimized using
DPPH free radical scavenging rates as index. The optimized acetylating conditions were as follows : liquid-to-solid ratio
was 8.31, catalyst dosage was 0.32 g and reflux reaction under 61.5 “C for 2. 03 h. The DPPH free radical scavenging
rates of the synthesized compound achieved 0. 9318 ,with RSD of -0. 64% compare with the predicted value. It was 7. 64
times to that of the unmodified tea polyphenol. In addition, the light transmittance of the synthesized compound was

0. 926. The lip-solubility of the synthesized compound was 4.2 times more than that of unmodified tea polyphenol. The

antioxidant activity of modified tea polyphenol was better than BHA and TBHQ.
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Table 1 Factor level of acetylated tea polyphenols
Level walid mio( /) doumgols) Time(h) Temperature( °C )
-1 6 1.5 50
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1 10 2.5 70
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Fig. 1 Effects of solid-to-liquid ratio( A) ,pyridine dosage(B) ,reaction time(C) and temperature (D)on DPPH free radical scav-

enging rates of the synthesized compound
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Table 2 Response surface experimental results of acetylated tea polyphenols

ey WEHE (A)

75 i e it () H(C) L (D) DPPH 1t 240015
No. colid ratio Pyridine dosage Time Temperature DPPH - scavenging rates
1 0 0 1 -1 0.5375
2 0 0 0 0 0.9145
3 1 1 0 0 0.7096
4 0 1 1 0 0.7001
5 0 -1 1 0 0.6591
6 0 0 1 1 0.7222
7 0 1 -1 0 0.777
8 0 1 0 1 0. 6834
9 -1 0 0 1 0. 4664
10 0 -1 -1 0 0.6347
11 1 0 1 0 0. 8094
12 0 1 0 -1 0.4429
13 0 -1 0 -1 0.4595
14 1 0 0 1 0.6767
15 0 0 0 0 0.9268
16 0 0 0 0 0.9279
17 1 0 0 -1 0.4470
18 -1 0 0 -1 0.5234
19 1 -1 0 0 0.5391
20 1 0 -1 0 0.6673
21 -1 0 -1 0 0.7497
22 -1 -1 0 0 0.5725
23 0 0 0 0 0.9307
24 -1 1 0 0 0.5982
25 0 -1 0 1 0.4264
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26 0 0 -1 1 0. 6494

27 0 0 0 0 0.9365

28 0 0 -1 -1 0.6470

29 -1 0 1 0 0.6196
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Table 3 Analysis of variance for the regression model

T A F-J5 FI Y5 Al ¥

Soruce of variation Quadratic sum Degree of freedom  Mean sum of square P> F
I Model 0.693 14 0.050 250. 668 < 0.0001 significant
A 8. 496E-03 1 8. 496E-03 43.021 < 0.0001
B 0.032 1 0.032 162. 155 < 0.0001
c 4.967E-04 1 4.967E-04 2.515 0.1351
D 0.027 1 0.027 135.756 < 0.0001
AB 5.242E-03 1 5.242E-03 26.543 0.0001
AC 0.019 1 0.019 93.796 < 0.0001
AD 0.021 1 0.021 104. 055 < 0.0001
BC 2.565E-03 1 2.565E-03 12.991 0.0029
BD 0.019 1 0.019 94.764 < 0.0001
D 8.308E-03 1 8.308E-03 42.071 < 0.0001
A2 0.155 1 0.155 784.356 < 0.0001
B2 0.202 1 0.202 1024. 164 < 0.0001
e 0.020 1 0.020 100.333 < 0.0001
D 0.379 1 0.379 1918.320 < 0.0001
5% Residual 2.765E-03 14 1.975E-04
BT Lack of fit 2.504E-03 10 2.504E-04 3.843 0.1032 not significant
4% Pure errir 2. 606E-04 4 6.516E05
BiRZ Cor error 0.696 28
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Table 4  Analysis of R

Std. Dev. 0.014 R? 0.9960
Mean 0.67 Adj R? 0.9921
C.V.% 2.11 Pred R? 0.9787

PRESS 0.015 Adeq Precision 48.586
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Fig.2 Response surface plot( A)and contour plot( B) showing mutual influences of liquid-to-solid ratio and pyridine dosage on DP-

PH - scavenging rates of the synthesized compound
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PH - scavenging rates of the synthesized compound
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Fig. 4 Response surface plot( A)and contour plot(B) showing mutual influences of reaction temperature and liquid-to-solid ratio on

DPPH - scavenging rates of the synthesized compound
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Fig. 5 Response surface plot( A)and contour plot( B)showing mutual influences of reaction time and pyridine dosage on DPPH -

scavenging rates of the synthesized compound
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Fig. 6 Response surface plot( A) and contour plot(B) showing mutual influences of pyridine dosage and reaction temperature on
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