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Abstract One—factor—at—a—time method OFAT and response surface methodology RSM  were adopted to
study the effects of acetone concentration temperature time and solid/liquid ratio on the extraction yield of
polyphenol from areca nut kernel. The polyphenol content in the extract was used as the response value to
optimize the parameters by establishing multiple regression models. The results indicated that solid/liquid ratio
and temperature had a great influence on the response value while the acetone concentration and time of
extraction had less influence on the response value. When the extraction was carried out using 50 % acetone as
the extractant at a solid/liquid ratio of 1 : 38 g/ml. under the condition of 68 “C to extract 48 min the
maximum value of polyphenol of 40.43 % was obtained which was close to the model —predictive value. The
results indicated that the developed model had good regression performance and fitness and could be forecasted
in the extraction test of areca polyphenol.
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Table 1 Factors and their coded levels used in experimental design

for response surface methodology
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Fig.1 Effect of different drying methods and extractants on the

extraction efficiency of polyphenols
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Fig.2 Effect of acetone concentration on the extraction efficiency
of polyphenols
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Fig.3 Effect of time on the extraction efficiency of polyphenols
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Fig.4 Effect of temperature on the extraction efficiency of
polyphenols
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Fig.5 Effect of solid/liquid ratio on the extraction efficiency of
polyphenols
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Fig.6 Effect of number of extractions on the extraction efficiency

of polyphenols
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2 Box-Behnken

Table 2 Box-Behnken experimental design matrix and results

1%
A B Cc D
1 -1 -1 0 0 39.03 39.35
2 1 -1 0 0 38.19 38.57
3 -1 1 0 0 38.12 38.89
4 1 1 0 0 37.65 38.47
5 0 0 -1 -1 33.36 34.29
6 0 0 1 -1 32.36 33.90
7 0 0 -1 1 32.40 32.01
8 0 0 1 1 27.47 27.69
9 -1 0 0 -1 34.04 34.44
10 1 0 0 -1 38.96 38.15
11 -1 0 0 1 33.09 34.51
12 1 0 0 1 29.37 29.59
13 0 -1 -1 0 37.19 37.44
14 0 1 -1 0 37.82 38.15
15 0 -1 1 0 35.79 36.08
16 0 1 1 0 34.44 34.81
17 -1 0 -1 0 39.89 38.75
18 1 0 -1 0 37.51 37.52
19 -1 0 1 0 37.56 35.78
20 1 0 1 0 36.43 35.79
21 0 -1 0 -1 37.68 36.92
22 0 1 0 -1 36.29 34.99
23 0 -1 0 1 31.48 31.02
24 0 1 0 1 33.40 32.39
25 0 0 0 0 39.97 40.31
26 0 0 0 0 39.35 40.31
27 0 0 0 0 39.43 40.31
28 0 0 0 0 41.04 40.31
29 0 0 0 0 41.75 40.31
3

Table 3 ANOVA for response surface quadratic model

F P

324.01 14 23.14 1542 <0.000 1 o

A 1.10 1 1.10 0.73  0.406 8
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B’ 5.43 1 543 362 00779
c 49.91 1 4991 3325 <0.000 1 o
D 200.81 1 200.81 133.80 <0.000 1 o
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