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Optimization of Sophora flavescens Ait. Alkaloids
Transfersomes by Reverse Evaporation Method
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Abstract:In order to prepare drug loading transfersomes (‘Sophora flavescens Ait. alkaloids nano-liposomes) with Sopho-
ra flavescens Ait. alkaloids,as model,and to optimize_their, preparation technology. The optimal technology conditions of
the transfersomes are as follows ; phospholipid concentration’is.2. 75% , the ratio of PC/CH is 3:1,1,2-Propanediol con-
centration is 0.5% ,and aquation time is 34. 4min. The results show that the encapsulation efficiency of the transfer-
somes are (81.15 +1.63)% (n =3) under the verification test. And there are small deviations between the measured
values of index and model predicted values. It shows that the response surface analytical method is reliable and can be
used in the process of prescription optimization, and<the technique of preparing the Sophora flavescens Ait. Alkaloids
transfersomes is feasible,convenient and reliable in quality.
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Experimental factors and levels

[K1 2 Factors

o X, B X, PC-CH it BB R X,k At
Phospholipid concentration(% ) Ratio of PC(CH) Cor;u;nl'"r‘;‘t’f‘of’( (‘7/‘; ) Aquation time( min)

2 2.00 2:1 0.2 20

1 2.25 3:1 0.3 30

0 2.50 4:1 0.4 40

1 2.75 501 0.5 50

2 3.00 61 0.6 60
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Y =-108. 67083 +86. 00000 x X, +4. 14167 x X,
+143.33333 x X, +1.26167 x X,-1. 17500 x X, * X,-
11.75000 x X, - X,-0. 10250 x X, + X, + 1. 68750 x
X, - X, +0.018125 x X, - X,-0. 24375 x X, - X,-
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12.38333 x X,>-0. 43646 x X,’-99. 89583 x X,’- 0.013240 x X,*, [0l )75 2% 5347 W35 3,
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Table 2 The matrix of experimental design and the encapsulation efficiency

X, Wihgk X,PC-CH X1 ,2-5 gk i P E
.. = . KA ]
Phospholipid e 1,2-Propanediol

sl

. Encapsulation
Processing

Aquation time ( min )

concentration( % ) Ratio of PC(CH) concentration( % ) efficiency (% )
1 -1 -1 -1 -1 67.8
2 -1 -1 -1 1 66.6
3 -1 -1 1 -1 75.7
4 -1 -1 1 1 73.0
5 -1 1 -1 -1 66.1
6 -1 1 -1 1 67.8
7 -1 1 1 -1 74.8
8 -1 1 1 1 73.1
9 1 -1 -1 -1 75.7
10 1 -1 -1 1 73.0
11 1 -1 1 -1 79.9
12 1 -1 1 1 79.1
13 1 1 -1 -1 73.0
14 1 1 -1 1 71.2
15 1 1 1 -1 80.1
16 1 1 1 1 77.4
17 2 0 0 0 69.6
18 2 0 0 0 79.1
19 0 2 0 0 79.2
20 0 2 0 0 72.2
21 0 0 2 0 67.8
22 0 0 2 0 79.1
23 0 0 0 2 73.9
24 0 0 0 2 70.4
25 0 0 0 0 76.6
26 0 0 0 0 78.3
27 0 0 0 0 76.5
28 0 0 0 0 77.4
29 0 0 0 0 76.7
30 0 0 0 0 76.5
3.2 HAREURE i, Hob X, X, X X, X0 XS X AR R
ST T TR WK 3, 4 SAS Bk .
BT, R0 I 2P 06 F = 13. 33, P <0. 05, 1 B %4 S R SHahRZ B i ma R i 3D R K R 1-

RIHA G S JE RBUR =0.9613 145 K6, S5 mZR KD [l 7-19 12, 71 0L 4 AR XHEFR Y
() Adj. R =0. 9251, ¥y iy, B I 5 RELA 1 52,
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Table 3  The variance analysis table of quadratic regression rotation combination design

KHAH T frit o F il P
Source Squares df Square F Value P-value
Model 512.14 14 36.58 26.59 <0.0001

X, 168.01 1 168.01 122.12 <0.0001
X, 18.9 1 18.9 13.74 0.0021
X, 231.26 1 231.26 168.09 <0.000 1
X, 14.88 1 14.88 10.82 0.005
X, X, 1.38 1 1.38 1 0.3324
X, X, 1.38 1 1.38 1 0.3324
X, X, 1.05 1 1.05 0.76 0.396
X, X, 0.46 1 0.46 0.33 0.5735
X, X, 0.53 1 0.53 0.38 0.5458
X5 X, 0.95 1 0.95 0.69 0.4189
X 16.43 1 16.43 11.94 0.0035
Xp 5.23 1 5.23 3.8 0.0703
Xy 27.37 1 27.37 19.89 0.0005
X,? 48.08 1 48.08 34.95 <0.0001
Pure Error 2.58 5 0.52
Cor Total 532.78 29

Bl X, 5X, 3D %RE B2 X 5X 83D5RE B3 X 5X 893D HRE
Fig. 1 The 3D effect graphs of X, and X, Fig.2  The 3D effect graphs of X;and X,  Fig.3 The 3D effect graphs of X, and X,

B4 X,5X, 3D HRHE ES5 X, 5X, 3D %RHE E6 X,5X, 3D HEHE
Fig. 4 The 3D effect graphs of X,and X, Fig.5 The 3D effect graphs of X,and X, Fig. 6 The 3D effect graphs of X,and X,
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B7 X 5X HWESLE
Fig. 7 The contour plot of X;and X,

8 X, 5X, WERLE
Fig. 8 The contour plot of X;and X,

B9 X 5X HESLE
Fig. 9 The contour plot of X, and X,

10 X, 5X WESLE
Fig. 10 The contour plot of X;and X,

3.3 EfiEHIZ

I 5 TS B vk 1A T SR DL AEL TR0, 45 2 1 e e
W58 X, BENRVR FE (% ) 4% 2. 75%¢ X, WilIG-
JIELTET S P o b 4% 30 1, X TN Ik (%) e 4
0. 5% I, X, /KA I [E] (min) ¥6$¢ 34.4 min [, Y (£
B T e KAE N 81.77% o

AL T2, e RPN T il A = S0
A=W DU TCAL B AR BT R B R AT R MR
IR 2 A5 M B 2y (81,15 £1.63) %,
BTOMAE RS AR, SE IR 227N T 5% , Ul IR AU AT 5
2/ % = CFRE-S2PR{E ) / A x 100% .

4 #Hie

RN PRS2 ) 3 AT TEAL I R B A 2 15 2
A0 5 SRR i B 24 1) 00 A AR K A 5 15 iR 2L
B WA R BT 3 2 0806 A W AR PR 2
Yy, FEAS 50 1 2 400 2 0 il AR R R AR — i B 3%
iR JEE T oy 3 i A 2 R i LB R AN
T FE ] g A R AR A e 25 TR P
HTHRARXUZ B, A M) T R RO f B 38CR 1 A )
SN o LR AR A o S T v SR
H259 i LLRAGS S AL 75 i dw s, DR LUK AR
fifp 245 L B R0 R

11 X, 5X, WES&E
Fig. 11  The contour plot of X;and X,

12 X, 5X, NESEHE
Fig. 12 The contour plot of X, and X,
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