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Abstract: Response surface methodology was used to optimize the extraction process of total saponins from Elsholtzia
densa Benth. and explore its antioxidant and antibacterial activities. Taking liquid-solid ratio, ethanol concentration, extrac-
tion time and extraction temperature as factors, extraction rate of total saponins from Elsholizia densa Benth. as evaluation in-
dex, the extraction process was optimized by response surface methodology on the basis of single factor test. The antioxidant
activity of total saponins was determined by 2,2-azino-bis ( 3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) and 1,1-diphenyl-
2-picrylhydrazyl (DPPH) radicals scavenging methods. In addition, the antibacterial activity was tested by Staphylococcus au-

reus , Escherichia coli and yeast. The results showed that the
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WY& SR, (E-mail) 2424632465@ qq.com 0.74 mg/ml and 0.56 mg/ml, respectively. The total sapo-
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optimum extraction conditions were as follows: liquid-solid
ratio 20 ml/g, ethanol concentration 62%, extraction time
125 min, extraction temperature 69 °C. Under the above

conditions, the yield was 1.19%. The half-inhibiting con-
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and yeast. Moreover, the inhibitory effect on Staphylococcus aureus and Escherichia coli was stronger at the concentration of

1.0 mg/ml. In conclusion, the optimum extraction process of total saponins from Elsholizia densa Benth. by response surface

methodology is convenient and feasible, and the total saponins have good antioxidant and antibacterial activitive.
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Table 1 Analytical factors and levels for response surface method-

ology (RSM)
KF ZTERFR AT HL BERU 1] PRI
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Fig.1 Effects of liquid-solid ratio( A) , ethanol concentration(B) , extraction time( C) and extraction temperature(D) on the yield of total

saponins
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Table 2 Design and results of Box-Behnken experiment

# PIFOKF-

CEARUMRC R SREOREE ¢
1 -1 -1 0 0.81
2 1 -1 0 0.89
3 -1 1 0 0.92
4 1 1 0 1.01
5 -1 0 -1 0.97
6 1 0 -1 1.09
7 -1 0 1 0.94
8 1 0 1 1.04
9 0 -1 -1 0.92
10 0 1 -1 1.05
11 0 -1 1 0.97
12 0 1 1 1.02
13 0 0 0 1.23
14 0 0 0 1.24
15 0 0 0 1.21
16 0 0 0 1.17
17 0 0 0 1.19
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Table 3 Variance analysis of regression model

KB FHM AmE  BIr F1H P{H
] 0.267 139 9 0.029 682 40.305 500 < 0.000 1
A 0.019 013 1 0019013 25817170  0.001 4
B 0.021 013 1 0.021 013 28532980  0.001 1
C 0.000 450 1 0.000450  0.611 057 04600
AB 0.000 025 1 0.000 025 0033948  0.8590
AC 0.000 010 1 0000010 0135790 0723 4
BC 0.001 600 1 0.001 600 2172648  0.1840
A2 0.082 821 1 0.082 821 112.463 500 < 0.000 1
B 0.108 127 1 0.108 127 146.825 600 < 0.000 1
c? 0.014 042 1 0.014 042 19.068 200  0.003 3
B2 0.005 155 7 0.000 736

JeAuhz 0.001 875 3 0.000 25 0762 195  0.571 3
BRixzs 0.003 280 4 0.000 820
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Fig.2 Response surface polt of total saponins extraction rate

with ethanol concentration and extraction time
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Fig.3 Response surface polt of total saponins extraction rate

with ethanol concentration and extraction temperature
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Fig.4 Response surface polt of total saponins extraction rate

with extraction time and extraction temperature
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Fig.5 Scavenging effects of total saponins and V. to ABTS free

radical
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Fig.6  Scavenging effects of total saponins and V. to DPPH

free radical
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