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Abstract: In this paper, the extraction technology of saponin in momordica chrantia L. and methods for measuring saponin were studied.
The quantitative analysis of saponin extracted from momordica charantia L was made by spectrophotometry using the Ginsenoside Rgl
standard as reference. Several influential factors in the extraction of spoin from momordica chrantia L, including solid-liquid ratio, temperature,
mass fraction of alcohol, time, were investigated and optimized by means of orthogonal rotational combination design. The results indicated that
the effects of factors on the extraction were in the order of extraction time>solid-liquid ratio>mass fraction of alcohol >temperature. The
frequency analysis showed that the optimal solid-liquid ratio, temperature, mass fraction of alcohol and extraction time were 10.190~11.016,
68.80~72.33°C, 71.32~74.32% and 13.484~19.396h, respectively, under which the extraction rate of saponin was above 2.18%. Additionally,
the mathematic model was well established to estimate the extraction rate of saponin from momordica charantia L. within the investigated range.
From a practical viewpoint, Solid-liquid ratio, temperature, mass fraction of alcohol and extraction time was considered to be 1:10, 70°C, 70%
and 12h, respectively, which were close to both the practical production and the theoretical values.
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Table2 Results of quadric regression orthogonal rotary test of Momordica charantia L
Saponins extracted from Momordica charantia L = P A . Wk F REAF P
7 X Xz X3 Xy Y */E’ Fa JE

1 1 1 1 1 2.234 Xi 0.0034 1 0.0034  22.77157 0.00010**
2 1 1 1 -1 2.120 X5 0.0001 1 0.0001 0.46473 0.50287
3 1 1 -1 1 2.107 X3 0.0114 1 0.0114  75.87654 0.00000**
4 1 1 -1 -1 2.020 X4 0.0056 1 0.0056  37.02571 0.00000**
5 1 -1 1 1 2.102 X2 0.0207 1 0.0207 137.87298  0.00000**
6 1 -1 1 -1 2.170 X2 0.0635 1 0.0635 423.36002  0.00000**
7 1 -1 -1 1 2.039 X3 0.0411 1 0.0411 273.98220  0.00000**
8 1 -1 -1 -1 1.989 X4 0.0050 1 0.0050  33.57549 0.00001*%*
9 -1 1 1 1 2.170 XX, 0.0002 1 0.0002 1.04133 0.31913
10 -1 1 1 -1 2.020 Xi X3 0.0000 1 0.0000  0.16160 0.69175
11 -1 1 -1 1 2.030 XiX4 0.0003 1 0.0003 1.76806 0.19789
12 -1 1 -1 -1 1.852 XoXs 0.0000 1 0.0000  0.21515 0.64753
13 -1 -1 1 1 2.089 XoXy 0.0017 1 0.0017  11.36092 0.00289**
14 -1 -1 1 -1 2.043 X3X4 0.0000 1 0.0000  0.27635 0.60461
15 -1 -1 -1 1 1.957 =)z 0.1530 14 0.0109 F,=72.839  0.00000**
16 -1 -1 -1 -1 1.952 Fl4 00032 21 0.0002
17 -2 0 0 0 2.075 &40 0.0019 10 0.0002  F;=1.667 0.15548
18 2 0 0 0 2.170 EE 0.0013 11 0.0001
19 0 2 0 0 1.916 BAs 01562 35
20 0 2 0 0 1.870 2.2 HUERBRLE N F o pr
21 0 0 2 0 1.857 22.1 BTN
22 0 0 2 0 2.139 3 AT E TR, BB TS
23 0 0 0 2 2.143 w R RSR[5, RIS
24 0 0 0 2 2411 e eIy EPSERGEN
25 0 0 0 0 2416
26 0 0 0 0 2.498 3T
27 0 0 0 0 2411 2.5 /&wa—nﬁ%
28 0 0 0 0 2.430 2
29 0 0 0 0 2.384 15 L e
30 0 0 0 0 2411 ——X2
31 0 0 0 0 2.398 br +§Z
32 0 0 0 0 2.370 05
33 0 0 0 0 2.420 0 1 ] ] ]
34 0 0 0 0 2443 5 1 0 1 )
35 0 0 0 0 2.402
36 0 0 0 0 2416 1 BEFEEaRMEXRE

Figl The effect of Single factor on extraction percentage
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Table4 The frequency distribution of X; in optimum extraction
process

X2 X3 X4
A& KF

RIS PFE ORI E R RE R AF

0 0.00000 0 0.00000 0 0.00000 0 0.00000
8 0.15094 10 0.18868 5 0.09434 & 0.15094
23 0.43396 30 0.56604 27 0.50943 17 0.32075

2 0.03774 0 0.00000 0 0.00000 11 0.20755

1
2
3
4 20 037736 13 0.24528 21 039623 17 0.32075
5
X

0.302 0.057 0.302 0.585
Sy 0.105 0.090 0.087 0.135
95%E.
Z XA
BARAAF 10.190~11.016 68.80~72.33 71.32~74.32 13.484~19.396

0.095~0.508 -0.120~0.233 0.132~0.472 0.321~0.849
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