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Supercritical CO, Extraction and Bioactivity of Polyphenols from Chinese Jujube Seeds
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Abstract: Polyphenols from Chinese jujube seeds were extracted by supercritical carbon dioxide extraction and their
DPPH radical scavenging activity and inhibitory activities against a-amylase, a-glucosidase and hyaluronidase were
evaluated. The optimal extraction conditions that provided maximum extraction efficiency were determined as 2.5 h,
35 MPa, 50 ‘C and 2 for time, pressure, temperature and extraction number, respectively. The extracted polyphenols
possessed strong DPPH radical scavenging activity and could effectively inhibit a-amylase, a-glucosidase and hyal-
uronidase and the corresponding inhibition rates were 93.52%, 86.67%, 98.73% and 96.86% over the concentration
range tested with ICs, values of 6.16, 9.81, 7.29 mg/mL and 5.59 mg/mL (expressed as the weight of jujube seeds),
respectively. Correlation analysis suggested an extremely significant positive correlation between the content of
polyphenols and the activities to scavenge DPPH free radical and inhibit three enzymes in jujube seed extracts.
Interestingly, it was also found that the optimal conditions for high yield of polyphenols were not in accordance
with those obtained for high activity, suggesting that the extraction conditions pressure, temperature, duration
and number of repeats could not only affect the yield of polyphenols, but the biological activity as well.
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Fig.1  Effect of extraction duration on the yield of polyphenols from

Chinese jujube seeds
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Fig.2  Effect of extraction pressure on the yield of polyphenols from
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Fig.3  Effect of extraction temperature on the yield of polyphenols from
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Fig.4  Effect of number of repeats of the extraction on the yield of
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polyphenols from Chinese jujube seeds
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Table1  Factorsand levels used in orthogonal array design for the optimization
of supercritical CO, extraction of polyphenols from Chinese jujube seeds
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Table2  Analysis of the experimental results of orthogonal array
design for the optimization of supercritical CO, extraction of polyphenols
from Chinese jujube seeds

R A B [ D REWIREY S E(mg/L)
1 1 1 1 1 1325
2 1 2 2 2 59.12
3 1 3 3 3 44.56
4 2 1 2 3 52.11
5 2 2 3 1 33.92
6 2 3 1 2 61.56
7 3 1 3 2 52.97
8 3 2 1 3 38.64
9 3 3 2 1 25.28
k, 3898 3944  37.82 2415
k, 4920 4389 4550  57.88
ky 3896 4380 4382  45.10
R 10.22 4.45 7.69 33.73
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Fig.5 DPPH radical scavenging activity of jujube seed extracts under
different extraction conditions
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Fig.6  Dose dependence of the DPPH radical scavenging effect of jujube

seed extract obtained with run 6 in orthogonal array design
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seed extract obtained with run 6 in orthogonal array design
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Fig.9 Inhibitory effect of jujube seed extracts under different extraction

conditions on a-glucosidase

60 -

FHIE/%

40t

20 1 1 1 1
0 10 20 30 40

F 5 BB IR BE /(mg/mL)

H10 FELSERBUN - BT RNBEECR
Fig.10  Dose dependence of the a-glucosidase inhibitory effect of jujube
seed extract obtained with run 4 in orthogonal array design
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jujube seed extract obtained with run 6 in orthogonal array design
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