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Optimization of ultrasound-assisted aqueous extraction
of polyphenols using RSM and GA-ANN

WANG Peng-xu, CHENG Chuan-xiang,JIA Meng,MA Ya-qin "

Ciirus Research Institute , Southwest University National Citrus Engineering Research Center ,Chongqing 400712 ,China

Abstract: To investigate the extraction of polyphenols using water assisted by ultrasonic cell grinder, the effects of tempera-
ture , duty cycle and solid-liquid ratio on the yield of polyphenols ( significance , interaction , primary and secondary) were visu-
ally analyzed using response surface methodology( RSM) with orange peel as raw material. Subsequently, the RSM data were
taken as samples and deeply learned by genetic algorithm-artificial neural network ( GA-ANN). The results showed that high
temperature (70 °C) effectively promotes the release of polyphenols but the degradation of polyphenols was obviously induced
by high duty cycle in aqueous system. The optimum conditions of GA-ANN were as follows ; temperature 67 °C ,duty cycle 1/
2, solid-liquid ratio 1: 25 g/mL. Total phenolic content was 8.21 mg GAE/g, which reached 84% of the extraction yield in
80% methanol aqueous. This study proved the feasibility of ultrasound-assisted aqueous extraction of polyphenols and the su-
periority of RSM and GA-ANN in optimum extraction.

Key words : RSM ; GA-ANN ; ultrasound ; aqueous extraction ; polyphenols
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Fig. 2 The effects of temperature on total phenolic content
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Fig. 4 The effects of solid-liquid ratio on total phenolic content
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Table 2 Variance analysis of RSM optimization model

T3 2R Rl A ¥y FAH P{H B E
Source Sum of squares Freedom Mean square F value P value Significance
i Model 27.25 9 3.03 98.54 < 0.000 1 o
A-JRLFE Temperature 0.78 1 0.78 252.70 < 0.000 1 =
B- 1575 [, Duty cycle 0.034 1 0.034 10.92 0.013 1 *
C-RHR I Solid-liquid ratio  24. 61 1 24.61 8 004.16 < 0.000 1 s
AB 0.16 1 0.16 51.60 0.000 2
AC 0.002 5 1 0.002 51 0.82 0.3959
BC 0.000 22 1 0.000 221 0.072 0.795 9
A2 0.29 1 0.29 94.01 < 0.000 1 =
B? 0.000 20 1 0.000 203 0. 066 0.804 3
c? 0.043 1 0.043 14.12 0.007 1 =
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AT Lack of fit 0.018 3 0.005 94 6.45 0.051 8 Nogiﬁam
4% Pure error 0.003 6 4 0.000 92 - - -
S Sum 436.28 16 - - - R?=0.999 2

W:*P<0.05,"*P<0.01,
Note: * P <0.05,* * P <0.01.
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Interaction of operating parameters on total phenolic content
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