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Optimization of Extraction Process of Paeonol from Moutan Cortex by Central Composite
Design-Response Surface Methodology
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ABSTRACT: OBJECTIVE To optimize the extraction process of paeconal from Moutan Cortex by central composite
design-response surface methodology. METHODS Paeonal was optimized by central composite design and response surface
methodology, which was prepared from Moutan Cortex by steam distillation method. With the ratio of the volume of solvent to
the mass of the herb(X;), the ratio of the volume of solvent to the volume of distillate(X;) and the mass fraction of sodium
chloride into the distillate(X3) as the independent variables and the yield(Y) as the dependent variable, the binomial and linear
equations were fitted to the data, and the resulting equation was used to produce three-dimensional response surface graphs,
through which the optimal formulation was predicted, and the best prescription process was verified. RESULTS It showed that
the correlation coefficient of second-order quadratic model was higher and the prediction was better(+*=0.987 3, AIC=46.12) than
those of linear regression equation. The optimum(the most economical) process for the extraction of paeonol from Moutan
Cortex was as follows: X;=17.97(12.03), X,=4.42(6.49), X3=7.97(2.03). The deviation between the result of the best craft
verification test and the binomial fitting equation forecast value was acceptable. CONCLUSION Central composite
design-response surface methodology is successfully used to optimize the extraction process of paeconol from Moutan Cortex,
and the optimized process is reliable for laboratory and industrial production.
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Tab.1 Factors and levels of central composite design
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X, 3 4.419 6.5 8.581 10
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Tab. 2 Design and result of central composite design-
response surface methodology

i Xi X, X Y
1 12.03 4.42 2.03 1.40
2 17.97 4.42 2.03 1.58
3 12.03 8.58 2.03 0.66
4 17.97 8.58 2.03 0.82
5 12.03 4.42 7.97 1.46
6 17.97 4.42 7.97 1.60
7 12.03 8.58 7.97 0.70
8 17.97 8.58 7.97 0.74
9 10.00 6.50 5.00 0.86

10 20.00 6.50 5.00 1.18

11 15.00 3.00 5.00 1.98

12 15.00 10.00 5.00 0.58

13 15.00 6.50 0.00 1.10

14 15.00 6.50 10.00 1.12

15 15.00 6.50 5.00 1.16

16 15.00 6.50 5.00 0.96

17 15.00 6.50 5.00 1.06

18 15.00 6.50 5.00 1.06

19 15.00 6.50 5.00 1.04

20 15.00 6.50 5.00 1.00
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Fig. 1 3D-response surface and 2D-contour map of various factor(the ratio of the volume of solvent to the mass of the herb, the
ratio of the volume of solvent to the volume of distillate and the mass fraction of sodium chloride into the distillate) effects on
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Tab. 3 Predicted and observed responses of the optimiza-
tion formulation(n=3)
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Effect of Compatibility of Curculigo and Epimedium to ACTH and cAMP on the Kidney Yang Deficiency Mice

HU Wei', YANG Minghua®", CHEN Wanji’, ZHU Fangfang', LI Xiaodong'(/.Zhejiang Chinese Medical University,
Hangzhou 310053, China; 2.Institute of Traditional Chinese Medicine of Zhejiang Province, Hangzhou 310023, China; 3.Tongde
Hospital of Zhejiang Province, Hangzhou 310012, China)

ABSTRACT: OBJECTIVE To obsearve the effect of curculigo and epimedium some compatibility of kidney yang deficiency
mice role and Preliminary its mechanism of action. METHODS Under the total dosage being constant, several compatible
prescriptions were obtained by uniform design with Curculigo and Epimedium classical proportion 1 : 1 as a reference. Their
extracts were obtained being by water and alcohol. Mice fed with adenine copy kidney Yang model, while 5 g-kg™' dose
intragastric administration to each compatibility prescripti-ons, after three weeks administration to mice, body weight, locomotor
activity, organ index, plasma pitu-itary adrenocorticotropic hormone (ACTH), cyclic adenosine monophosphate (cAMP) content
were taken as indexes, comparing the efficacy of different compatible prescriptions. RESULTS Compared with the model
group, after three weeks experiment, in water extract 1 : 2 group, water extraction Curculigo group, alcohol extract of 1 : 2 and
1 : 1 groups, body weight of mice increased significantly(P<0.01); independent activity of water extract 1 : 2 groups, water
extraction Epimedium groups, alcohol extract 1 : 2 was increased significantly in the number of mice(P<0.01); water extraction
Epimedium group, alcohol extract 1 : 2 and water extract 1 : 2 group, viscera index increased more obviously; alcohol extract
1 : 2 groups, water extract2 : 1 and 1 : 2 group, plasma cAMP vitality of mice were increased significantly(P<0.01), and ACTH
were increased significantly(P<0.05 or P<0.01). CONCLUSION The different compatibility prescriptions of Erxian soup,
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