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Optimization of ultrasonic extraction of polyphenol
from guava leaf using response surface methodology
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Abstract . Using guava leaf as raw material , extraction of guava leaf polyphenol by ultrasound-assisted method was
studied in this paper.The influence of various factors on the extraction efficiency of polyphenol was discussed.With
quadratic response surface design, the optimal extracting conditions for ultrasound - assisted extraction were
established:51% alcohol(v/v) ,the 1:30( g/mL) of material-solution ratio,60 °C,60 W ultrasonic power for 47 min.

Under these conditions, the content of polyphenol reached 143.38 mg/g.
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Table 2 Factors and levels coding
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Fig.1 Effect of ethanol concentration

on the content of polyphenol
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Fig.3 Effect of extraction temperature
on the content of polyphenol
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Fig4 Effect of extraction time on the content of polyphenol
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Fig.5 Effect of ultrasonic power on the content of polyphenol
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Table 3 Experimental results of Placket—Burman

i
(mg/g)
-1 -1 -1 1 1 79.68

1 -1 -1 -1 -1 117.35
-1 1 -1 -1 1 82.13
1 1 -1 1 -1 108.50
-1 1 -1 79.85
1 -1 -1 1 128.54
-1 1 -1 -1 78.05
1 1 1 1 120.03
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Table 4  Analysis of variance for various factors
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Table 6  Analysis of variance
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Table 5 Experimental results of Box—Behnken
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W a5 i [E) (mg/g)
1 -1 -1 0 135.23
2 -1 1 0 136.17
3 1 -1 0 137.22
4 1 1 0 137.82
5 0 -1 -1 134.03
6 0 -1 1 136.50
7 0 1 -1 136.19
8 0 1 1 137.24
9 -1 0 -1 136.89
10 1 0 -1 140.31
11 -1 0 1 139.85
12 1 0 1 139.70
13 0 0 0 142.48
14 0 0 0 142.32
15 0 0 0 142.48
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Fig.6  Response surface for ethanol concentration

and extraction time on the extraction amount of polyphenol
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