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Process Optimization for Extraction of Total Polyphenols from Chinese Chestnut Flowers

DU Bin, WANG Tong-kun, HOU Wen-long, NIU Shao-li, YANG Yue-dong*
(Analysis and Testing Center, Hebei Normal University of Science and Technology, Qinhuangdao 066004, China)

Abstract: In this study, the optimal extraction conditions of total polyphenols from the flowers of Chinese chestnut cultivar
Yanlong were investigated. The traditional heating reflux method was used for the extraction of total polyphenols. Four different
extraction solvents were applied for the extraction of polyphenols. The results indicated that methanol was the best extraction
solvent, and microwave was superior to ultrasonic in enhancing the extraction of total polyphenols. The optimal process
parameters for microwave-assisted extraction of total polyphenols were determined by orthogonal array design to be 40% methanol
as the extraction solvent, microwave treatment time of 60 s, microwave power of 480 W and material-to-liquid ratio of 1:25 (g/mL).
Under the optimal extraction conditions, the extraction rate of total polyphenols from chestnut flowers was up to 6.69%.
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Table 1 Effect of different extraction solvents on extraction rate of
total polyphenols
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Fig.1 Effect of methanol concentration on microwave-assisted
extraction rate of total polyphenols
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Fig.2 Effect of microwave extraction time on extraction rate of
total polyphenols
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Fig.3 Effect of microwave power on extraction rate of total polyphenols
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Fig.4 Effect of material-to-liquid ratio on microwave-assisted
extraction rate of total polyphenols
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Table 2 Factors and their coded levels in orthogonal array design for
optimizing microwave-assisted extraction of total polyphenols
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Table 3 Orthogonal array design for optimizing microwave-assisted
extraction of total polyphenols and corresponding experimental results
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Fig.5 Effect of methanol concentration on ultrasonic-assisted
extraction rate of total polyphenols
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Fig.6 Effect of ultrasonic frequency on extraction rate of total
polyphenols
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Fig.7 Effect of ultrasonic extraction temperature on extraction rate of
total polyphenols
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Fig.8 Effect of ultrasonic treatment time on extraction rate of
total polyphenols
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Table 4 Factors and their coded levels in orthogonal array design for
optimizing ultrasonic-assisted extraction of total polyphenols
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Table 5 Orthogonal array design for optimizing ultrasonic-assisted
extraction of total polyphenols and corresponding experimental results

R A B C D REBTE %
1 1 1 1 1 2.34
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Table 6 Comparisons of optimal operating conditions and total
polyphenol yield between microwave-assisted extraction and
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