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Optimization of preparation technology of chrysophanol-glucan complex based
on central composite design and response surface methodology

WU Zhen', LI Hong”, CHEN Gang', ZHAN Yong', YANG Yong', TAN Hong-jun'
1. Chongqing Academy of Chinese Materia Medica, Chongqing 400065, China
2. Chonggqing Institute for Food and Drug Control, Chongqing 401121, China

Abstract: Objective To improve the solubility and bioavailability of chrysophanol (Chr), the preparation of inclusion complex of
Chr and B-glucan (Chr-B-glu) was optimized by central composite design and response surface methodology. Methods The
inclusion complex of Chr-B-glu, prepared by electromagnetic stirring and spray drying methods (ES), was optimized by central
composite design. Using the mass ratio of B-glu and Chr, temperature, and stirring rate as independent variables and using the
inclusion rate as dependent variable, the multiple linear regression and binomial equations were fitted to the data of overall variables,
and the resulting equation was used to produce 3-D response surface graphs. The optimal formulation was predicted and the best
prescription process was chosen to verification test. Results The correlation coefficient of second-order quadratic model was high
and the prediction was good (R? = 0.967 2). The optimal conditions for the preparation of Chr-B-glu were as follows: material
proportion was 1 : 2.8, temperature was 52.0 ‘C, and stirring rate was 570.9 r/min. The maximum inclusion rate predicted by the
model was 40.6% and the actual inclusion rate was (41.4 + 0.81)%. Conclusion Central composite design and response surface
methodology are successfully used to optimize the preparation of Chr-p-glu. The optimized process is reliable, stable, and available
for the industrial production.
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Table 1 Design and results of central composite

FFs A B/C C/(rmin") H&EXR /%|F5 A B/C C/(@rmin")y HEXK /%
I 1:1(-D 45 (—1) 550 (—1) 9.3 11 1:2(0) 413(=1.732) 600 (0) 15.3
2 1:3() 45 (—1) 550 (—1) 25.6 12 1:2(0) 587(1.732) 600 (0) 29.8
30 1:1(¢D 55(1) 550 (—1) 29.2 13 1:2(0) 50(0) 513.4 (—1.732) 29.7
4 1:3( 55(1) 550 (—1) 37.8 14 1:2(0) 50(0) 686.6 (1.732) 23.8
5 151D 45 (—1) 650 (1) 16.4 15 1:2(0) 50(0) 600 (0) 38.6
6 1:3() 45 (—1) 650 (1) 21.8 16 1:2(0) 50(0) 600 (0) 38.7
7 1:1() 55(1) 650 (1) 29.5 17 1:2(0) 50(0) 600 (0) 36.6
8 1:3(1) 55(1) 650 (1) 23.5 18 1:2(0) 50(0) 600 (0) 35.5
9 1:03(-1.732) 50(0) 600 (0) 24.8 19 1:2(0) 50(0) 600 (0) 38.9
10 1:3.7(1.732) 50(0) 600 (0) 37.9 20 1:2(0) 50(0) 600 (0) 38.5

F2 Chrf-glu EEEREAARENFTESH
Table 2 Variance analysis on regression equation for complex rate of Chr-p-glu
FEKE EE —— ! FERWE b —— !
Forme o ¥Ir o FAH P1H Fm o ¥Ir o FAH P1H

ki) 9 145595 161.77 32.72 <<0.0001 | A? 1 112,53 11253 22.76 0.000 8
A 1 15772 157.72 3190  0.0002 | B? 1 495.04 495.04 100.14 <<0.000 1
B 1 370.44 37044 7493 <0.0001 | C? 1 278.67 278.67 5637 <<0.000 1
C 1 3126 3126 6.32 0.0307 | k= 10 49.44 494
AB 1 4560 4560 922  0.0125 | ‘K 5 39.56 7.91 400  0.0771
AC 1 8128 81.28 1644  0.0023 | 4l 5 9.88 1.98
BC 1 37.41 3741 757 0.0204 | &t 19 1505.39
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Fig. 1 Influences of material proportion (A), temperature (B), and stirring rate (C) on complex rate of Chr-p-glu
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