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Optimization of g-cyclodextrin inclusion process of modified Danggui Shaoyao
San volatile oil based on entropy method and orthogonal design

CHENG Yu-gin, SHI Sen-lin, LAI Ping-fan
College of Pharmaceutical Sciences, Zhejiang Chinese Medical University, Hangzhou 310053, China

Abstract: Objective To optimize the B-cyclodextrin inclusion process for volatile oil of modified Danggui Shaoyao San (MDSS).
Methods Taking the ratio of B-cyclodextrin to volatile oil, inclusion temperature, and stirring time as the factors, the inclusion
process conditions were optimized by orthogonal test. The weight coefficients of inclusion compound yield and volatile oil inclusion
rate were determined by entropy weight method, and the inclusion complex was verified by thin layer chromatography, UV
spectroscopy and infrared spectroscopy. The inclusion compounds were characterized by thin-layer chromatography, ultraviolet
spectroscopy, infrared spectroscopy, X-ray diffraction, and scanning electron microscopy. Results The optimal conditions were
determined to be 10:1 for B-cyclodextrin-volatile oil ratio, 40 “C for in clusion temperature, and 2 h for stirring time, the inclusion
rate and yield were 80.44% and 64.56%, respectively. The inclusion of volatile oils into B-cyclodextrin indicated that inclusion
compounds were successfully prepared. Conclusion  This stable and feasible method can be used for the inclusion of volatile oils of
MDSS and it can lay the foundation for follow-up in-depth research.
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Table 1 Experimental design and results of orthogonal test
RS A B/'C Crth D (iR%) AT HI% U5 2/% LAV

1 1:8(1) 30 (1) 0.5 (1) (1) 67.80 32.14 62.21
2 1:8(1) 40 (2) 1.0 (2) ) 58.64 58.49 76.41
3 1:8(1) 50 (3) 2.0 (3) ©) 64.38 60.06 80.83
4 1:10(2) 30 (1) 1.0 (2) @) 69.55 40.63 69.46
5 1:10(2) 40 (2) 2.0 (3) (1) 64.13 82.10 96.92
6 1:10(2) 50 (3) 0.5 (1) ) 52.70 43.67 62.12
7 1:12(3) 30 (1) 2.0 (3) ) 64.73 50.33 73.86
8 1:12(3) 40 (2) 0.5 (1) ©) 65.33 31.69 60.48
9 1:12(3) 50 (3) 1.0 (2) (1) 59.86 16.32 46.05
K1 73.15 68.51 61.60 68.39

Kz 76.17 77.94 63.97 70.80

Ks 60.13 63.00 83.87 70.26

R 16.04 14.94 22.27 2.40

0.3954, 4% “2.3.3” UMt HLREVTF 7, S8R MR 1.
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Table 2 Analysis of variance
KIE  H/EVHAM BHE B FiE P1H
A 435.795 2 217.898 45.683 0.021
B 342.326 2 171.163 35.885 0.027
o 897.299 2 448.649 94.060 0.011
D (iR%) 9.540 2 4.770

Foos(2, 2)=19.00



* 2954 «

¢ %% 20204E5 8 $52% H 104 Chinese Traditional and Herbal Drugs 2021 May Vol. 52 No. 10

*3 GANEMNITHEEEHRM (X£s5,n=23)
Table 3 Effect of inclusion time on cyclodextrin inclusion
(Xts,n=3)

A TE/M WAV RI% BARI%
2.0 64.56+0.76 80.44+0.64
25 65.23+0.08 79.16+0.40
3.0 65.67+1.03 80.86+0.71
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Fig. 1 Appearance of volatile oil B-CD inclusion complex, mixture of volatile oil and p-CD, and B-CD at different time points

F4 HHERAREER
Table 4 Results of verification test

P BEYREIY  BEE%  GETS
1 65.17 79.83 95.83
2 63.71 80.38 95.42
3 64.81 81.10 96.57
FHME 64.56 80.44 95.94

WELR A
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