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Optimization of Proanthocyanidin Extraction from Grape Seed
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(1. College of Food Science and Engineering, Yangzhou University, Yangzhou 225127, China;
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3.Guilin Institute of Tourism, Guilin 541006, China)

Abstract: The aim of this study was to optimize technical conditions for ultrasonic-assisted ethanol extraction, cellulase
hydrolysis-based extraction and microwave-assisted ethanol extraction of proanthocyanidins from grape seed power using one-
factor-at-a-time coupled with orthogonal array design method. Microwave-assisted extraction was found to be the best of the
three methods, and the optimal process conditions were ethanol concentration of 80%, material-to-liquid ratio of 1:25 (g/mL),
microwave treatment time of 40 s and microwave power of 115 W. Under these conditions, the extraction rate of proanthocyanidins

was 10.70%.
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Fig.1 Effects of various microwave-assisted extraction parameters on
extraction rate of proanthocyanidins
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Table 1 Factors and their coded levels in orthogonal array design for
optimizing microwave-assisted proanthocyanidins extraction
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Table 2 Orthogonal array design and corresponding experimental
results for optimizing microwave-assisted proanthocyanidins extraction
(n=3)
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Fig.2 Effects of various cellulase hydrolysis-based extraction
parameters on extraction rate of proanthocyanidins
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Table 3 Factors and their coded levels in orthogonal array design for
optimizing cellulase hydrolysis-based proanthocyanidins extraction
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Table 4 Orthogonal array design and corresponding experimental results for
optimizing cellulase hydrolysis-based proanthocyanidins extraction (n=3)
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Fig.3 Effects of various ultrasonic-assisted extraction parameters on
extraction rate of proanthocyanidins
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Table 5 Factors and their coded levels in orthogonal array design for
optimizing ultraonic-assisted proanthocyanidins extraction

B W%
YRR BU 0% BRIL(gmL) C & i fmin DEFEIEMW
1 50 1:25 20 70
2 60 1:30 25 80
3 70 1:35 30 90

®6 BEBEBHDHRIURET RN EZRR BT XS R (n=3)
Table 6 Orthogonal array design and corresponding experimental
results for optimizing ultrasonic-assisted proanthocyanidins extraction
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