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Optimization of Ultrasonic-assisted Extraction of Total Polyphenols from

Phyllostachys tianmuensis Shoot Shell by Response Surface Methodolog
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Abstract: Phyllostachys tianmuensis shoot shell was used as experimental materials to extraction total polyphenols under ultrasound

assistance. The effects of four independents variables in terms of ultrasonic power, extract time, ethanol concentration and solid-liquid ration of

total polyphenols were studied by response surface methodology. The optimum extraction conditions were as follow: the ultrasonic power 200W,

extract time 40.2 min, ethanol concentration 42% and solid-liquid ration 1:50.5. Under these conditions, the predicted maximum yield and

average experimental yield were 5.50% and 5.57%, respectively. The relative error between then was 1.27%.
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Fig.1 The standard curve of the yield of polyphenols
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Table 1 Factors and levels of response surface analysis
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Fig.2 Effect of ultrasound power on yield of total polyphenols
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Table 2 Results of data analysis by Box-Behnken design

FEET A B C D ¥ EEiFEM
1 0 -1 1 0 5.23
2 0 0 -1 1 5.17
3 Y 0 1 0 5.11
4 0 1 0 -1 5.18
5 1 1 0 0 5.23
6 0 0 0 0 5.44
7 -1 0 0 -1 453
8 0 1 -1 0 5.15
9 0 -1 0 -1 452
10 -1 0 0 1 5.38
11 1 0 -1 0 5.15
12 0 -1 -1 0 4.84
13 1 0 1 0 5.19
14 0 0 0 0 5.42
15 0 0 1 1 5.42
16 0 0 -1 -1 4.59
17 -1 1 0 0 5.15
18 -1 -1 0 0 4.94
19 1 -1 0 0 5.19
20 0 1 0 1 5.35
21 0 1 1 0 5.14
22 1 0 0 -1 4.95
23 0 -1 0 1 5.25
24 0 0 0 0 5.49
25 1 0 0 5.17
26 -1 0 -1 0 4.99
27 0 0 1 -1 5.05
28 0 0 0 0 5.39
29 0 0 0 5.38
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Fig.6 Response surface plots and contour plotsfor the effect of

ultrasonic power(A) andextract time(B) on extraction rate of
total polyphenols
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Fig.7 Response surface plots and contour plotsfor the effect of

ultrasonic power(A) and ethanol concentration (C) on
extraction rate of total polyphenols
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Fig.8 Response surface plots and contour plotsfor the effect of
ultrasonic power(A) andsolid-liquid ration (D) on extraction
rate of total polyphenols
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Fig.9 Response surface plots and contour plotsfor the effect of

extract time(B) and ethanol concentration (C) on extraction

rate of total polyphenols
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Fig.10 Response surface plotsand contour plots for the effect of

extract time(B) andsolid-liquid ration (D) on extraction rate of

total polyphenols
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Fig.11 Response surface plots andcontour plotsfor the effect of
ethanol concentration (C) and solid-liquid ration (D) on
extraction rate of total polyphenols
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2 5.55 557 0.78 5.50 1.27
3 5.54
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