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Optimization of preparation technology for total glucosides from Paeonia
lactiflora liposome by BBD-RSM and its in vitro release
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Abstract: Objective To optimize the preparation technology for total glucosides from Paeonia lactiflora (TGP) liposome and study
on its in vitro release. Methods Liposomes were prepared by reverse-phase evaporation technique. Taking the entrapment efficiency
(EE) as indexes, the preparation of liposome was optimized using Box-Behnken design-response surface method (BBD-RSM), and the
in vitro release was studied. Results The optimal formulation was cholesterol-lecithin (1 : 2.7), TGP-lipid (1 : 29), and hydrated
medium of 5.1 mL. The average EE were 73.0% and the 12 h in vitro accumulative release rate was 42.18%. Conclusion The optimized
process is rational and feasible, and the TGP liposome has the higher EE and good stability with better sustained release in vitro.
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Table 1 Values of Box-Behnken design

5 A B C/mL Y%
1 1:25 1:25.0 55 71.2
2 1:25 1:25.0 5.5 745
3 1:1.0 1:10.0 5.5 47.9
4 1:1.0 1:25.0 8.0 58.6
5 1:40 1:25.0 8.0 59.1
6 1:25 1:25.0 55 73.8
7 1:25 1:40.0 3.0 63.4
8 1:1.0 1:25.0 3.0 60.5
9 1:40 1:40.0 5.5 64.3
10 1:1.0 1:40.0 5.5 62.5
11 1:40 1:10.0 5.5 54.4
12 1:40 1:25.0 3.0 66.2
13 1:25 1:10.0 3.0 60.1

14 1:25 1:25.0 5.5 72.7
15 1:25 1:40.0 8.0 64.6
16 1:25 1:10.0 8.0 52.9
17 1:25 1:25.0 5.5 74.2
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0.979 7, P<<0.000 1, F=37.60, K{ERKK F=
0.2108>0.05, F=2.38).
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Fig. 1 3D response surface (a) and contour (b) plots of Y and (A and B, 1), (A and C, 2), and (B and C, 3) factors
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Table 2  Analysis of variance

TESRE FUiR AmE FIE Py
ei] 977.78 9 37.60  <<0.000 1
A 26.28 1 9.10 0.0195
B 195.03 1 67.50  <<0.000 1
C 28.13 1 9.73 0.016 8
AB 5.52 1 1.19 0.209 3
AC 6.76 1 234 0.1700
BC 17.64 1 6.11 0.042 8
A’ 241.76 1 83.67 <<0.000 1
B? 299.04 1 103.50  <<0.000 1
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RSD 4 2.07%. AR 45 R S G A& 5 A
s BRI DR 25 45 FAR N 7 FR A3 21 A0 J5 3 1 Tl
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Fig.2 Accumulative release of TGP liposome and solution
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