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Preparation condition optimization of astragalus polysaccharide liposome
by orthogonal test
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APS
liposome was prepared by membrane distribution-micromembrane extruding method. Lg(3*) orthogonal test was adopted to optimize

Abstract: Objective To optimize the preparation conditions of astragalus polysaccharide (APS) liposome. Methods

the preparation conditions which was designed with three factors of lecithin to drug ratio, lecithin to cholesterol ratio, and ultrasonic
time, and two indexes of encapsulation efficiency and drug-loading rate. The encapsulation efficiency of APS liposome was assayed
by Protamine method, the shape and particle size were observed by transmission electron microscope. Results The optimized
preparation conditions were as follows: the ratio of lecithin to drug was 10 : 1, the ratio of lecithin to cholesterol was 8 : 1, and
ultrasonic time was 20 min. Conclusion The APS liposome prepared under the optimized conditions has following advantages:
high encapsulation efficiency and drug-loading rate, uniform shape and particle size, and good reproduction quality.

Key words: astragalus polysaccharide (APS) liposome; membrane distribution-micromembrane extruding; orthogonal test;
encapsulation efficiency; Protamine method
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Table 1 Factors and levels
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23 APS BgRikyl &t

B RE AR (1g). MHIEEE. 42E % E (0.025
Q) W T OmE-E (101D H, RGBSR
L, £ 30 rimin, KA e 2 TR, i
EBE T RE LI T . K APS WRAE PBS ¥l
(3 MK APS [ 44 100, 66.7. 50
mg), ¥ APS HRBINFZLEHT, fE 40 r/imin,
e B KA T A R R b 1 B 58 AR T Ry Ik,
T TR R AL 25 °C F/K4k 1 h, RIGKEE
7520 min. $4 A VR ERAK Gl 0.8 pm TALIE
JEE 1 VK, 0.45 pm TALIEME 3 YK, 0.22 pm flFLuE N

3K, HNITE APS Jig AR BB
24 APS BERiAEHEMH BB E

W HY 0.5 mL JIg i fA T 10 mL HETE 2.0 5
5N 0.5 mL RS ER (10 mg/mL), #E4), 3
min, S 3 mL ZEHEER 7K, 78 S iR 4 T 2540 30 min
(3000 r/min), |l iE LA PR R 7K E 25 42 10 mL.
W1 mL i, ML pia, MFS 2. It
JELL 10% Triton-100 3 mL %ifi#, b EBLERK
210 mL. HU 1 mL i, W2 pe, Bt
i

fEHE=1—-Ci/Cs

# W= (Wr—Wg) /Wp
Cr Wi B MR, C o N IRFIR LB 20 5l 2
iUy Wor Sk B TRV 22 BB S T, W i 185 20 W 1 0%
fit, Wi Ay K7 938 e L i e ) J5% -2 il
25 APS PSRRIk & ¥ RO R BN - RERES £ 2 )
251 FbrifEMhde  OREARICT R 2 e e T I A
B 10 mg 75T 100 mL I+, HERE N 0.1
mg/mL 255 TSR . AE 6 S0 FERE 40 il
I\ 81 2674 6F T 591 0.0.2.0.4.0.6.0.8. 1.0 mL,
INZEWKE 2 mL, FEE I 5% MR 1 mL, #%
A7, TG FLI I N IRBR IR 5 mL, JRA)JEAE#E K
w15 min, WHE 2 6CEAXAE 490 nm
AN TE W G FEAE (LA O L 6 45 BT S v VR Wi
FCEEAE I LA, LA 2650 4 J0 e A< B o MR O P B
ATENEIRDA, 1351977 F% Y=59.36 X—0.007 8,
r’=0.999 3, LWL 2.5~12.5 ng/mL k%
RRIUT.
252 FEMIE AR A 1 mL, Nz
TKE 2 mL, % BIR VRN AR SO G EAE, K
e R BUE AR AR, W, B4,
26 EXRWEERDH

DRTE P E =7 T TSP RO ES A NN
MU AR I T) > A B > e 2y b, et 18
h CoBsAge LAERZ = N TabR, & RIZEAEL R
Wi /N R i 24 B > Jp L > 8 PR i ). B fE g
WTZH ABsCyo RIlk, ML 811, &
BRI A2 20 mine ME—2DHET FALSS, mTAnfR
LU B RN, IR 10 0 1~
1511 Hynr, HMSERREM%E, RLL,
Fod R M, KRERARZI LN 10 11 (WK 2.
2.7 APS BERIARZZS RALIZ N E

W A TR AR T i, g LR B 7 A



- 472 - $ ¥

Chinese Traditional and Herbal Drugs %% 423% 35 3% 201143 A

£2 LGYEXREER
Table 2 Results of Ly(3%) orthogonal test

[ECoa=s A B C BEE®N HAEY
1 10:1 4:1 10 34.28 2.88
2 10:1 6:1 20 38.44 3.54
3 10:1 8:1 30 42.82 5.90
4 15:1 4:1 20 45.24 3.61
5 15:1 6:1 30 38.66 2.43
6 15:1 8:1 10 39.55 2.45
7 2001 4:1 30 33.86 1.22
8 2001 6:1 10 31.22 1.19
9 20:1 8:1 20 48.11 2.68
[EEz
K, 38513 37.793 35.017
K, 41150 36.107 43.930
K,  37.730 43.493 38.447
R 3420 7.386 8913
B
K, 4107 2570 2173
K, 2830 2387 3277
K, 1.697 3677 3.183
R 2410 1290 1.104

JEERRAR Y b, AR S EDE S E s g, WL
1. 5 3KW], APS JIRFUARAbHE, AERIE e
BRI, Ma i) W2 X2 B Z5 8, i TR i~
ki 44 <<150 nm.

1 APS BERINESHERF

Fig. 1 Transmission electron micrograph of APS liposomes
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