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Abstract: Objective To optimize the production of ginenoside Rgs by microwave-assistant degradation method of total saponins from
the stems and leaves of Panax notoginseng (PN) by orthogonal design and response surface method. Methods Using
microwave-assistant degradation technology to obtain rare ginsenosides from the stems and leaves of PN. The content of ginsenoside
Rgs was determined by HPLC. With the production of ginsenoside Rgs as the evaluation index, the orthogonal experiment design and
response surface method were performed on the basis of single factor experiments to investigate the effects of microwave temperature,
microwave power, and microwave time on the degradation yield of ginsenoside Rgs. Results The influence of each factor on the yield
of ginsenoside Rgs was the same by the two methods, the order of which was microwave temperature > microwave power > microwave
time. Results indicated that the optimum conditions were the microwave power of 500 W, the microwave temperature of 150 C, and
the microwave time of 20 min by orthogonal design, resulting in the yield of ginsenoside Rgs of 44.76%. The yield of ginsenoside Rgs
was 43.07% when the conditions was optimized by response surface method under microwave power 540 W, temperature 153 C, and
time 20 min. Conclusion Each of the two methods had its own advantages, all of which are valuable for the preparation of rare

saponins from the stems and leaves of PN.
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Fig.1 Preparation of Rgs under microwave degradation method
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Fig.2 HPLC of Rgs standard (A), total saponins from stems
and leaves of P. notoginseng (B), and degradation product by

microwave-assisted method (C)
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Table 1 Design and results of Lo(3%) orthogonal test

F5 AW  B/C C/min D (%) Rgs=HF/%
1 300 (1) 120(1) 10(1) 1) 3.68
2 300(1) 135(2) 20(2) 2) 12.59
3 300 (1) 150(3) 40(3) 3) 31.33
4 500 (2) 120(1) 20(2) 3) 11.59
5 500 (2) 135(2) 40(3) (1) 7.53
6 500(2) 150(3) 10(1) 2) 45.67
7 800 (3) 120(1) 20(2) 2) 4.91
8 800 (3) 135(2) 10(1) 3) 7.46
9 800 (3) 150(3) 40(2) (1) 33.90
K 47.60  20.18  56.81 45.11
K> 64.79 27.58 58.08 63.17
K 46.27 11090 43.77 50.38
R 18.52 90.72 1431 18.06
xR2 HESH
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Table 3 Design and results of response surface method

F5 Xi/W X/C Xs/min  Rgs 5% /%
1 600(1)  150(0)  25(1) 28.57
2 5000)  160(1)  25(1) 24.39
30 600(1)  160(1)  20(0) 35.39
4 400(-1) 140(-1)  20(0) 17.29
S 400(-1) 160(1)  20(0) 13.38
6 500000 160(1)  15(-1) 18.38
7 400(-1) 150(0)  25(1) 9.40
8 600(1)  140(-1) 20(0) 13.86
9 500000  150(0)  20(0) 41.03

10 50000  150(0) 20 (0) 43.65
11 5000)  150(0) 20 (0) 4521
12 5000)  150(0)  20(0) 43.75
13 600(1)  150(0)  15(-1) 22.63
14 400(-1) 150(0)  15(-1) 25.89
15 50000  140(=1)  25(1) 12.08
16 500000  140(-1) 15(-1) 13.21
1750000  150(0) 20 (0) 31.39
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Table 4 Analysis on variance and significant testing of

regression model
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XX 1274 1 12.74  0.57 0.473 3
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X2 691.66 1  691.66 31.17 0.000 8 & Z%E
X2 52574 1 52574 23.69 0.001 8 iR
W7 15532 7 2219
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Fig. 3 Response surface (A) and contour plots (B) for effect of X1, X2, and X3 on yield of ginsenoside Rgs
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