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Feasibility of replacing cholesterol by p-sitosterol to prepare quercetin liposomes

YU Fan, YANG Jin-ming
College of Pharmacy, Yancheng Teachers University, Yancheng 224051, China

Abstract: Objective To study the feasibility of preparing quercetin liposomes with B-sitosterol instead of cholesterol and optimize
the prescription and preparation of quercetin liposomes. Methods Quercetin liposomes were prepared by film dispersion method
with lecithin and B-sitosterol, encapsulation efficiency (EE) was determined by centrifugal precipitation method. EE and drug loading
were adopted to evaluate and optimize preparation process as response in orthogonal design. Quercetin liposomes were characterized
by particle size, potential, atomic force microscope (AFM) and in vitro release. Results Film dispersion method was the best
method to prepare quercetin liposomes with lecithin and B-sitosterol. The optimum preparation process determined by orthogonal
design was as follow: the ratio of quercetin to lecithin was 1 © 5, the ratio of lecithin to B-sitosterol was 6 . 1, pH value of PBS buffer
solution was 6.0, the hydration time was 2 h, the EE was (82.55 + 1.10)%, drug loading was (11.40 + 1.14)%, particle size was
(194.60 + 4.38) nm, Zeta potential was (—30.45 + 0.42) mV, and the prepared quercetin liposomes were verified by AFM with round
shape and homogenious particle size. There was no difference between new type liposome and ordinary liposome. Conclusion
Quercetin liposomes prepared with lecithin and B-sitosterol are practicable. The quercetin liposomes prepared by optimum
preparation process have a high EE, good morphology, and reproducibility, and it can be used in industry.
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Fig. 1 HPLC chromatograms of quercetin reference substance (A), blank liposomes (B), and quercetin liposomes (C)
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Table 1 Design and results of L9(34) orthogonal test
A A B C D/h BWEE /% WHE /% DF
1 1:5() 2:1() 6.0 (1) 1(1) 80.81 9.73 0.606 1
2 1:5() 4:102) 7.0 (2) 2(2) 71.24 10.23 0.550 4
3 1:5() 6:1(3) 8.0(3) 303 63.13 9.77 0.480 8
4 1:10(2) 2:1(D 7.0 (2) 303 68.39 4.36 0.3832
5 1:10(2) 4:102) 8.0(03) 1(1) 67.74 5.14 0.398 1
6 1:10(2) 6:1(3) 6.0 (1) 2(2) 88.43 7.05 0.593 5
7 1:1503) 2:1(D 8.0(3) 2(2) 60.27 2.61 0.281 4
8 1:1503) 4:102) 6.0 (1) 303 65.26 3.36 0.3359
9 1:1503) 6:1(03) 7.0 (2) 1(1) 62.35 3.44 0.317 1
K, 1.637 2 1.270 8 1.5355 1.3213
K, 1.374 8 1.284 4 1.250 7 14253
K; 0.934 5 1.391 4 1.160 3 1.200 0
R 0.702 8 0.120 6 0.3752 0.2254
xk2 FHESH
Table 2 Analysis of variance
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A 841.030 2 28.885 P<<0.05
C 255.620 2 8.779 500 Tlo o 100 200
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B (iR7) 29.117 2

H (194.6+4.38) nm (n=3), L/ ZE¥ (PDD
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Fig.2 Size distribution of quercetin liposomes
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Fig.3 Zeta potential of quercetin liposomes
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Fig. 4 AFM photograph of quercetin liposomes
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