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Fig. 1 Effects of ethanol concentration on
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WS A ZERE BEHR C 4RHLESA] D $25URE R
Numbers Ethanol concentration/ %  Solid-liquid ratio/ (g + mL~1) Extraction time/min  Extraction temperature/C Extraction rate/ %
1 1(70) 11+ 10) 1(50) 1(60) 10. 48
2 2(75) 201+ 15) 2(60) 1 10.63
3 3(80) 31+ 20) 3(70) 1 10. 56
4 1 2 3 2(65) 11. 26
5 2 3 1 2 11. 21
6 3 1 2 2 11. 45
7 1 3 2 3(70) 13.93
8 2 1 3 3 12.94
9 3 2 1 3 11. 18
K 11. 89 11.63 10. 96 10. 56
Kz 11. 59 11.02 12. 00 11. 31
K3 11. 06 11.90 11. 59 12. 20
R 0. 83 0. 88 1. 04 1. 64
x2 EXRRWHESHER
Table 2 Analysis of variance for the orthogonal array design
FERR TR HEE FfE BEH
Variations Sum of square Freedom F values Significance
A Z.BEHE Ethanol concentration 2.83 2 1.72 ns
B B L Solid-liquid ratio 7.48 2 4.53 *
C $2HUB 6] Extraction time 6.85 2 4.12 *
D 28R F Extraction temperature 12. 53 2 7.59 * %
=2 Errors 14. 86 18

Hins ZRARE; « . ZRBEKFR P<0.05; » «, ZREBEFKF N P<0.01,

Note: ns, indicates no significance; * ,indicates significant difference P<(0. 05; * * ,indicates significant difference P<C0. 01.
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Optimization of Extraction Process and in vitro Antioxidant Activities of
Flavonoid From Selaginella tamariscina

ZHANG Hao"?, YE Jia'? ,HAO Lihua® , ZHENG Yunpu® , DONG Tianyu! , WU Zilong"?
(1. School of Life Science and Engineering, Handan University, Handan, Hebei 056005; 2. Research Center for Plant
Resources Applied Technology in Jinan Mountain at University of Hebei Province, Handan, Hebei 056005; 3. School of
Water Conservancy and Hydropower, Hebei University of Engineering, Handan, Hebei 056038)

Abstract; In order to investigate the optimal process parameters for extracting flavonoids from
Selaginella tamariscina and its antioxidant activities, single factor experiments and an orthogonal
array design L, (3*) were performed in combination to optimize process parameters for the extraction
of flavonoids from Selaginella tamariscina. Meanwhile, the scavenging effects of flavonoids on the
superoxide anion were also examined in the current study. The results showed that the extraction yield
of flavonoids was 15.7% with the optimal parameters that the ethanol concentration, solid-liquid
ratio, extraction time,and extraction temperature were 60%,1 : 15 g » mL ™!, 30 minutes,and 70 °C,
respectively. Moreover,it was found that the extraction from Selaginella tamariscina characterized by
high antioxidant ability for scavenging the superoxide anion with the maximum scavenging ratio at the
extraction concentration of 3. 0 mg « mL !, These results not only provided data for further optimizing
the extraction parameters of flavonoids from Selaginella tamariscina, but also had important
significance for understanding the antioxidant mechanisms and high efficiency utilization of plant resources,

Keywords: Selaginella tamariscina Spring; flavonoids; antioxidant activity; orthogonal array design;

superoxide anion



