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Study on Enzymatic-ultrasonic Assisted Extraction of Total Flavonoids from Polygonatum Sibirici and Its
Antioxidant Activities

HE Lanxiangl, DING Ke?, XIE Mlnghua J L1q1ang GE Min""(1. Pharmacy Department of the First People’s
Hospital of Yuhang District, Hangzhou 311100, China; 2.Pharmacy Department of Zhejiang Hospital of Traditional Chinese
Medicine, Hangzhou 310006, China)

ABSTRACT: OBJECTIVE To study the optimum extraction technology for the total flavonoids from Polygonatum
sibiricum(TFPS) by enzymatic-ultrasonic method, and to research its antioxidant activities. METHODS Using total flavonoids
compounds as investigation indexes, single factor and orthogonal test were used to investigate the cellulase amount, ethanol
concentration, liquid-solid ratio and ultrasonic time, and the extraction technology was optimized. Furthermore, the antioxidant
activities of TFPS were evaluated, using various antioxidant assays included the scavenging on DPPH, ABTS" and ferrous
ion-chelating capacity. RESULTS The optimum extraction conditions were as follows: cellulase amount was 0.75%, ethanol
concentration was 40%, liquid-solid ratio was 20 mL'g_l, ultrasonic time was 30 min, and extraction rate of total flavonoids was
1.595%. TFPS had strong scavenging activity on -DPPH and ABTS" free radicals, the ICs, was 27.55, 11.47 pg-mL"", and also
had strong ferrous ion-chelating capacity, the /Cso was 32.26 pg'mL™'. CONCLUSION The enzymatic-ultrasonic method is
stable, feasible and has the advantage of high extraction efficiency, and can be used for the extraction of TFPS. These results
show that TFPS has strong antioxidant activity under the optimal extraction technology.
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Fig. 2 Effect of ethanol concentration on extraction rate of

total flavonoids from Polygonatum sibiricum
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Fig. 4 Effect of ultrasonic time on extraction rate of total
flavonoids from Polygonatum sibiricum
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Tab. 2 Results of orthogonal experiment

. AR 2Bk MR EARTE REGR/
H®E@A)Y%  (B)Y%  (CymL-g"  (D)min %
1 0.50 30 15 10 1.041
2 0.50 40 20 20 1.320
3 0.50 50 25 30 1.180
4 0.75 30 20 30 1.527
5 0.75 40 25 10 1.475
6 0.75 50 15 20 1.360
7 1.00 30 25 20 1.251
8 1.00 40 15 30 1.240
9 1.00 50 20 10 1.341
ky 1.180 1273 1214 1.286
ks 1.454 1.345 1.396 1.310
ks 1.277 1.294 1.302 1316
R 0.274 0.072 0.182 0.030
K A2 B2 C2 D3

®I TEHNEK
Tab.3 Analysis of variance
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A 0.116 2 0.058 58 <0.05

B 0.008 2 0.004 4
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D(R%) 0.002 2 0.001 1
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Fig. 5 Capacity of DPPH free radical scavenging by total
flavonoids from Polygonatum sibiricum
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Fig. 7 Ferrous ion-chelating capacity by total flavonoids
from Polygonatum sibiricum
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