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Optimization of ultrasound-microwave extraction for total flavonoids from Gly-
cyrrhizae Radix et Rhizoma residue by response surface method
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ABSTRACT: AIM To optimize the ultrasound-microwave extraction for total flavonoids from Glycyrrhizae Radix
et Rhizoma residue by response surface method. METHODS

flavonoids for evaluation, the microwave power, extraction time, liquid-soild ratio and ethanol concentration were

In addition to the index of extraction rate of total

taken into consideration as influencing factors for the extraction optimization by response surface method on the basis
of single factor test. RESULTS The optimal conditions, determined to be 125 W for microwave power, 32 min
for extraction time, 28. 4 : 1 for liquid-solid ratio, 79% for ethanol concentration, and 300 W for exiraction power,
could bring forth a 2. 59% extraction rate of total flavonoids. CONCLUSION  This stable and reliable method
can be used for extracting total flavonoids from Glycyrrhizae Radix et Rhizoma residue.

KEY WORDS: Glycyrrhizae Radix et Rhizoma residue; total flavonoids; ultrasound-microwave extraction;
response surface method
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Fig. 1 Effect of liquid-soild ratio on the extraction rate

of total flavonoids
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Fig.2 Effect of extraction time on the extraction rate

of total flavonoids
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Fig.3 Effect of microwave power on the extraction rate

of total flavonoids
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Fig. 4 Effect of ethanol concentration on the extraction rate

of total flavonoids
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K% - 0 " X, 7.008x10°3 1 7.008x1073 11.02  0.005 1
X, BkTIE W P 120 150 X, 0.015 1 0.015 24.23  0.000 2
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