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Fig. 1 Standard curve of organic germanium concentration
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Table 1 Five factors and four levels experimental design
K A NaOH % J%/(g- L) B ZEEHE /% C & i ] /min D 2421 1] /min E 2 E/C
Levels NaOH concentration Alcohol concentration Ultrasonic time Extraction time Extraction temperature
1 20 80 6 60 70
2 40 85 9 90 80
3 60 90 12 120 90
4 80 95 15 150 100
2 EXHRBER
Table 2 Orthogonal test results
55 & Factors FHUEHR IR/ (ugeg )
No. A B C D E Extraction rate of organic germanium
1 1 1 1 1 1 2.25
2 1 2 2 2 2 1. 20
3 1 3 3 3 3 2.08
4 1 4 4 4 4 3.07
5 2 1 2 3 4 18.19
6 2 2 3 4 3 7.89
7 2 3 4 1 2 17.97
8 2 4 1 2 1 15.73
9 3 1 3 4 2 18. 25
10 3 2 4 3 1 25.25
11 3 3 1 2 4 14. 84
12 3 4 2 1 3 20. 47
13 4 1 4 2 3 20. 25
14 4 2 3 1 4 23.11
15 4 3 2 1 22.60
16 4 4 1 3 2 21. 36
ki 2.150 14.735 11.585 15.905 16. 458
ko 14. 900 14. 363 15.615 13. 005 14. 650
ks 19.703 14.327 14.793 16. 720 12.672
ky 21. 830 15. 157 16. 590 12.953 14. 803
R 19. 680 0. 830 5.005 3.767 3.786
F 517.213* 1. 000 31. 267" 25.368" 15.957" Fo.01=29.500 Fo.05=9. 280
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Optimization of Extraction Process and Antioxidant

Activity of Organic Germanium from Hericium erinaceus

ZHANG Yi-ting' ,LI Ting’ ,YU Bo' ,ZHANG Wen-tao'
(1. Institute of Biological Engineering, Daqing Normal College, Daqing 163712, China; 2. Institute of Tropical

Agriculture and Forestry, Hainan University, Haikou 570228, China)

Abstract: In order to further develop and utilize Hericium erinaceus . the extraction rate of organic germanium

was used as the index in this experiment. Five factors affecting the extraction of organic germanium from Heri-

cium erinaceus were optimized,including NaOH concentration, ethanol concentration, ultrasonic time, extraction

time and temperature. The results showed that the optimum extraction conditions were NaOH concentration of

80 g+L',ethanol concentration of 95% , ultrasound time of 15 min, extraction time of 120 min and extraction

temperature of 70 “C. Under these conditions, the extraction rate of organic germanium was 25. 34 pge-g'.

When the concentration of organic germanium polysaccharide was 2. 5 mgemL "', the scavenging rate of hydrox-

yl radical (+OH) reached 38% ,which proved that it had good antioxidant activity in vitro.

Keywords: Hericium erinaceus ; organic germanium; extraction process; antioxidant activity
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