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Extraction and purification of components from Bufonis Venenum
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Abstract: Objective To optimize the extraction and purification technology of liposoluble constituents from Bufonis Venenum.
Methods The total content of cinobufagin and resibufogenin was taken as the index, and the ethanol potency, solvent multiplication
and extraction time were taken as the investigation factors. The optimum extraction process parameters was determined by
orthogonal test. Through single factor investigation experiment combined with Box-Behnken response surface method, taking the
expansion agent ratio, ratio of diameter to height, adsorbent and sample quantity as the investigation factors, the optimum
purification process was selected and determined. Results It was determined that the optimum extraction process for the addition
was 10 times 85% ethanol for 90 minutes’ extraction, the best purification process for the expansion agent cyclohexane-chloroform-
acetone was 4 : 3 I 3, column height and diameter was 7 : 1, adsorbent and sample volume was 5.5 . 1. The content of two kinds of
toad poison base purified was up to 66.51%. Through the verification of three batches of amplification process, it was shown that the
model fit well, and the separation and purification of toad poison ligand by silicone column chromatography had the advantages of
simple operation, fast separation speed, and good separation effect. Conclusion The selected process is reasonable and feasible,
which provides technical reference and basis for the industrialization application of the product in the future.
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Table 1 Orthogonal test arrangement and results
EEoas] A% B/f#% C/min D (% H) AEIETREE S/ % ARG/ % B Y%
1 75 (1) 10 (1) 30 (1) (1) 5.57 3.41 8.98
2 75 (1) 12 (2) 60 (2) 2) 593 3.72 9.65
3 75 (1) 15 (3) 90 (3) 3) 6.46 432 10.78
4 85(2) 10 (1) 60 (2) 3) 6.82 4.71 11.53
5 85(2) 12 (2) 90 (3) 1) 7.56 533 12.89
6 85(2) 15 (3) 30 (1) 2) 6.33 5.65 11.98
7 95 (3) 10 (1) 90 (3) 2) 6.99 5.17 12.16
8 95 (3) 12 (2) 30 (1) 3) 6.27 4.77 11.04
9 95 (3) 15 (3) 60 (2) 1) 6.25 4.44 10.69
K 29.41 32.67 32.00 32.56
K> 36.40 33.58 31.87 33.79
K 33.89 3345 35.83 33.35
R 6.99 0.91 3.96 1.23
2 HENW B, 2T, WEER, DESCWSIREE A g i
Table 2 Variance analysis FLHE R B2 N 57.13% . 63.26% - 65.64%
HERWE  WMETHM AmE  FE BE% 63.94%- 60.34%. Z9RKW], AFP LR, @il
A 8.3590 2 322741 P<<0.05 ek PR £ % 45 10 HEfs TR B A g i B e RE O 4l Ak
B 0.1615 2 0.623 6 P B EANE, B R SIRTRIEE Y 3 D 1~
C 3.3742 2 13.027°8 701, W A IR A i b R O R Y
D (*5H) 02590 2 b, AHIR RS AR R 7 1, DA eEEE

Foos(2,2)=19.00 Fg01(2,2)=99.00
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Table 3 Design and results of optimized Box-Behnken test for purification process of toad venom ligand
REs A% B C RIS E/% | XIRT A% B C ISR R /%
1 3000 14:20) 5:1(0) 66.57 10 3000 14:20) 5:1(0) 66.73
2 4(1) 14:20) 7:1(D 64.32 11 3000 14:20) 5:1(0) 66.28
3 3(0) 12:2(-1) 7:1(1) 62.18 12 4(1) 12:2(1) 5:1(0 60.57
4 2(-1) 14:20) 7:1() 61.37 13 2(-1) 12:2(-1) 5:1(0) 61.98
5 3000 14:20) 5:1(0) 66.03 14 3000 12:2¢1) 3:1(¢1 61.02
6 3(0) 16:2(1) 3:1(-1 59.75 15 4(1) 14:20) 3:1(¢D 59.17
7 4(1) 16:2(1) 5:1(0 62.43 16 3000 16:2(1) 7:1(Q) 61.77
8 3000 14:20) 5:1(0) 65.97 17 2(-1) 16:2(1) 5:1(0) 59.28
9 2(-1) 14:20) 3:1(1 60.21
x4 OWEREFARBEZYEEMRENER
Table 4 Analysis and regression model coefficient significant test results
BRI P BBE B FHE PH BHRAIE PG AmE ¥ FHE P
R 116.60 9 1296 51.67 <<0.000 1 A? 28.06 1 28.06 11193 <<0.000 1
A 1.67 1 1.67  6.64 0.036 6 B? 30.00 1 30.00 119.65 <<0.0001
B 0.79 1 079  3.17 0.118 4 C? 25.62 1 25.62 102.18 <<0.000 1
C 11.26 1 11.26  44.90 0.000 3 W7z 1.76 7 0.25
AB 5.20 1 520 20.73 0.0026 | KA 1.32 3 044 400  0.1069
AC 3.98 1 398 15.87 0.005 3 a7z 0.44 4 0.11
BC 0.18 1 0.18 074 04189 | £MVH 118.35 16
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Fig. 2 Optimization of three-dimensional response surface and contour plots for purification process of toad poison ligand

xR5 WIEREER n=3)
Table 5 Validation test results (n = 3)

5 TUIMES%  WEEY%  WEY%  RSD/%
1 66.51 65.76 0.75
2 66.51 66.13 0.38 0.98
3 66.51 67.02 0.51
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