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Table 1 Factors and levels for response surface methodology design
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Table 2 Box-Behnken experimental design arrangement and

experimental results

— A BB L BEI®R  CRBURE  DRBAE  #RE%
/g+mL™} /W /C /min /%

1 —1 —1 0 0 77.73
2 1 —1 0 0 47.97
3 —1 1 0 0 82. 49
4 1 1 0 0 60. 15
5 0 0 —1 —1 52.93
6 0 0 1 —1 73. 60
7 0 0 —1 1 60. 90
8 0 0 1 1 42. 60
9 —1 0 0 —1 73.87
10 1 0 0 —1 46. 04
11 —1 0 0 1 62.57
12 1 0 0 1 40. 53
13 0 —1 —1 0 52.71
14 0 1 —1 0 82. 00
15 0 —1 1 0 72.57
16 0 1 1 0 65. 68
17 —1 0 —1 0 69. 46
18 1 0 —1 0 41.91
19 —1 0 1 0 70. 15
20 1 0 1 0 45. 82
21 0 —1 0 —1 76. 90
22 0 1 0 —1 74.97
23 0 —1 0 1 53.62
24 0 1 0 1 76. 90
25 0 0 0 0 74.10
26 0 0 0 0 80. 76
27 0 0 0 0 79. 85
28 0 0 0 0 78.16
29 0 0 0 0 74.48
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Table 3 The ANOVA results for regression model
FERE  PHM H i E oy F{d P BN
R 5 272. 59 14 376. 61 85. 67 <C0. 0001 *

A 1972. 82 1 1972.82 448. 77 <0. 0001

B 307. 06 1 307. 06 69. 85 <0. 0001

C 9.21 1 9.21 2.09 0. 1699

D 312. 06 1 312. 06 70. 99 <0. 0001

AB 13.76 1 13.76 3.13 0. 0987

AC 2.59 1 2.59 0.59 0. 4551
AD 8. 37 1 8.37 1.90 0. 1893

BC 327. 20 1 327. 20 74.43 <C0. 0001
BD 158. 92 1 158. 92 36. 15 <0. 0001
CD 379. 63 1 379. 63 86. 36 <0. 0001

AZ 868.12 1 868. 12 197. 48 <C0. 0001

B 15.74 1 15.74 3.58 0.0793

2 663. 64 1 663. 64 150. 96 <C0. 0001

D2 582. 59 1 582. 59 132.52 <0. 0001

2 61. 54 14 4.40
R 24. 25 10 2.43 0.26 0.9617  RE¥
ARz 37.29 4 9.32
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Optimization of Extraction Process for Tanin From Banana Peel by
Response Surface Methodology

LIU Xi-xiang' ,ZHANG Ting-ting' , LU Fang-quan’ ,LAN Cui-ling!
(1. Department of Chemistry and Life Science, Baise University, Baise, Guangxi 533000; 2. Department of Computer Engineering, Baise
Vocational College,Baise,Guangxi 533000)

Abstract: Taking banana peel as material , base on the single factor experiment, effects of extraction conditions such as ratio
of solid to solvent, ultrasonic power, extraction temperature, extraction time on the extraction effects and the optimum
process were evaluated by Box-Behnken central composite experimental design and response surface methodology. The
optimal extraction conditions were as follows:ratio of solid to solvent 1 ¢ 22 g/mlL, ultrasonic power 80 W, extraction
temperature 47°C ,and extraction time 33 min, Under these conditions,the experimental values of tannin extraction yield
was 87. 89% ,which was good agreement with the predictive value of 89.45%. It showed that optimization ultrasonic
extraction process parameters for tannin from banana peel by response surface methodology were accurate and reliable.

Key words:; tannin ; banana peel ; ultrasonic extraction;response surface methodology;process optimization
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