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Study on preparation of total flavone liposome gel of Sophora flavescens
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Abstract: Objective The preparation process of the total flavonoid liposome gel of Sophora flavescens was optimized and the
quality was evaluated. Methods Sophora flavescens flavonoid liposomas was preparated by film dispersion, the encapsulation rate
of total flavone of sophora flavone was used as an index to optimize the formulation by orthogonal test. Based on the formation of
liposome gel, pH and stability as the index, the star point design-effect surface method was used to optimize the formulation and
preparation process of the total flavonoid liposome gel of Sophora flavescens. Evaluate the product by its stability (centrifuge test,
low temperature test and thermostatic test) and pH value. Results The best prescription for total flavonoids of Sophora flavescens
was: lecithin to cholesterol ratio of 9:1, phosphate buffer salt pH of 7.0, the quality of total flavonoids of Sophora flavescens was
0.05 g; average encapsulation efficiency of 83.45%, the particle size was 173 nm; The best prescription of Sophora flavescens total
flavonoid liposome gel was: carbomer 0.20 g, glycerol 2.59 g, triethanolamine 0.20 g. Conclusion The optimized preparation
process of total flavonoid liposome gel of Sophora flavescens L. was simple and feasible, and provides a basis for the development
of this plant transdermal preparation.

Key words: total flavonoids from Sophora flavescens; liposome; gel; central composite design and response surface method

PR B S RHME YT 2 Sophora flavescens Ait. A YR IT B R | R PR R 2R DA K9S (1 B R AR T T

[ G p 24, OB TR, 4 KU L, R PR 2 D
W 7t 2% Wl 2 b 1) & 35 B (total flavonoids from
Sophora flavescens , TF) 25 14 )y 57 [ — M S s 1l , B
AW PR LR SRR, AT AR B Tk R
Z7 B (SK-MEL-2)"", 11l % 2 W& Wil 55, $12 75 TF £

Yris HEA: 2020-03-23

ARKRIIT R S0 APRSALHT I TR W], TF 4
BB B Y, — R bR o lm R N

Hig AR D H B2 B A, SR B SRR X 1
RGBT Z B R (EE A
VA TBL I T B P AN B R N TR 5 B A B R b B

EEUE: EiTA aRFR 4 (H2016057,H2017066) 5 B IRIT o 22 25 K 2“0 75 AE A A S Feil-R1 7 H (2012,2018)
F—1EE: HEKA974—), &, i+, B, NHZWHi 5 Hi 257 . E-mail: zhixin.y@163.com
BEEE T 1972, 20, 2%, NG R 25 Pk BOR AL 7. Tel: (045187266893  E-mail: wang.yanhong@163.com



+ 2202 -

“asaa# Drug Evaluation Research 4355 1147 2020511 B

F & — POl AR B TR 2 T B2 ), B4R
W) 55 3 A O R L A AR ) 2 [ A B R
AR I R0 P 1) B A K BT ] b 5 95 AR SR AL SR
AL A A R AN L 5
T IR, R4 255 5 TR, A il 4 T2 A
JE VRIS A0 s o K IR T AR A ST W s 6 o v ol
25 R E T R R A L TE A2 I B T R G R R B
PE 0] R, B4 1R v 2 W BRI ) R R R R R
PRI R RV, o T4 v VA 1 245 4 ) AR A R
FRE R B0, S b, AHIF 7T 00 45 A g oA
I 2 P e AR TT R TF 28 R il 550 (A 72, A4 il 46 T
20, FEXF TF g Joi A 8 fie 71) B A€ w12 VAN, 3
28 K 1700 B F R B AR AR
1 UESHR
1.1 {48

PB-10 %! pH 11 ({# & Sartorius A @) ; WFZ UV-
480ZH AL 5L 40 1] W43 56 0 BE vt C b ifg R Sk A R
ANFBEST 4T s SB-5200D #R k8 A (R B
IR BRA D s FA2004 7341 HLF R F (R R ASPAX
BERA PR D s H2050R & 20 H 3 A B O LK
IR DA 8 A BR A 7)) ; Zetasizer Nano-ZS90
WOGRLEE 73 A CEy R SUAXER A BRA 1D s N-1100 JiE
AR R Z AR A D ; DF-101Z £ #aH
T Ak 73 5 BE A8 OB MK IR TRA R AR ;
KQ-250DB 2 £ i 75 ik 7 e a4 CEL 1L T b A A 4%
ARAFE]D
1.2 HME5FEEAHR

w2 (2019 0 | G 25 8 Bt — st 2], &
PO R R 2K AR 2 B E AR H R % SR
W) 2 Sophora flavescen Ait. 11T 1R ) ; 7 Z i
o HE i (S50 = ), 2 R A A0 Ah AR IR R K
WA % N S AR B S B> 98%, ik S
20161022) ; TF (246 = H 1, LA Z i, i &
I3 > 40%, L5 20160508 5 fH [F % (1 i 2 A
AR 7 A BR 2 &, iS5 20181208) 5 K 5 5 #% fig (b
WO E AV HEARA R KM A, A5 SY-SI-
160101) ; TG 7K £ BE (R8T R 74k 22 350 A IR A
F] L 415 20180921) ; R YK -940 (11 52 s AR A= 4
BRI RA LS 54182-57-8) s Hi (R 7 vk
b2 57 BR A #] L b5 20180608) 5 = ZBEfE (K
BTE FRAN THRA A, #520181206) ; B R
TEMCREHBML TR AERAE S
20170108) s E AL B CREE T KRG Ab 2 655 ), it
520181108

2 FES5%R
2.1 TFERERERISIE
2.1.1 TFIHI& BT 250 g, B R £ 1
200 mL & 75 &b 22 30 min, 385 5 5% F S IR 2. B
150 mL 4k S8 75 A 34 5 2 RIETR, RIS 77 2 1
3] Rk A B 4 TF 2 BLt
2.1.2 TF R dl 4 HUE 5 TF. JH [EH B AR
OB RS AR E S, B TR N 25 mL ek
CBEVE R G e B B e 28, e AR OKIB IR
40 °C, 3% 40 v/min) & & &35 57 19 B 5 B Bk /R G 7K
JEE, N 10 mL R Eh AR A9 0.0 1 mol/L) T
WEZS I IR A 3 A, W I B OK IR FE 45 °C, %
TH 40 t/min) 783 /KA 1 h, B IR B AR L 7 5 min,
it 0.45 pm JEE, BRI 43 TF i o 4 VR B
22 TFHERENSIE

AIINTF, AR F“2.1.27 50K .
23 TFHEENE
2.3.0 0 RS VAR A T g A E O A
I SIS R, K CBERCHI S 20 466.4 pg/mLITY)
X HE IR -
232 RIS AR AR B 2.7 TR
216 TF J8 BT 1.0 mL (5 28 5 3 W 5 B vk 2y
Smg/mL), FEEHE A F 1 h, EH T 25 mL &)
B AS AE  E R
233 REJEMNE K FREC250 mg B
BT 15 mL B ZEZ B U (15 °CrR /KD B A
Ak 5 W 1.0 mL, 3.5 mL ¥R £ R 22 18 % 0 iR
LIRS, UK ZEEINE 10.0 mL, #8251 5 B ik K%
HOIn R 60 min J& 37 B4 1k [ N TR R TG K 2B AN
JEZ10.0 mL, #2257, P8Ik, B S 8 v A 56 A0 vT L 4y
FEH T 478 nm &b 2 T SR RO (O 1E
234 bRk TAEMZR R m] 53 i B S
PRI 132345 mL, To7K Z B W57 Tl Vs f 5 1%
F 10 mL & . #42.3.37T0 F & 05 0H 05 1 4
. DABRERIRE (O AR, A E N FR , 22 ]
b A il 28, 26 14 111 3 5 72 9 4=0.060 64 C+
0.024 95 (r=0.999 4) , £ 1 o7 & ik FE ¥ [l 4.66~
23.32 pg/mL.
23.5 ik Eg B RIE T, 1% 9233700 F
ok, B 5 EE N E 6K, RSD N 1.17%,
RGP R 5 4> 3 /E 0.2.4.6.8.10.12 h
W 5E 7] — AR S W A {E, RSD 28 0.59% (n=
6), K MHRX MEWAE 120 NEEEMNER L
F42.3.27 TR J5 vE #1456 Uy Ak i I, 4442.3.37



“anssaat#i Drug Evaluation Research 84355 1145 2020511 B

TR () £ 2640 52 A B, RSD 24 2.03% , & B 1% 5
RE R RAF 0.5 mL AR SR 6 03, 4 il
AN 0.5 mL )35 25 f 0 HE S (93.28 pg/mL)TR 2],
FH IR 78 A L, $62.3.3 7 000 T 1 S B 4 A s A M
FLOF 2 B (81 2R R 98.32% , RSD A 2.56% » Il #
EN TR
2.4 TFRERAESIHERANE

25 B ACFE“2.17 TR J5 v 1) £ 14 TF g o A4 %5
1.0 mL, T 10 000 r/min #3 T , 2.0 1 h, BUITE
WIMHERWIFEREEZ10mL, FEF A1 h.
F“2.3.37 IR (1 0 B A% A e A M8, BP9 1 2
MR W) 5 53 R % S BU% 2.1 U J7 6] 4% 1 TF
JIE JB A4 %5 ¥ 1 mL, 3 00 HR AR R A2 10 mL, R S
T 1 h, #2337 0T 1) 4 A I E A 18, BRI
JIE A o ) S 25 R (MDD o

W E=wIM
2.5 BERELFHIMK

A5 R 2H A A SR BB SR I SR T B G AL
S MR WOAR FE T IR 6 % P VR = L T IR #h %
VAV pH ME K & 9P B AR 5 R [ 1 LB TF A 6 55 0
BERFM . (ISR -, IR H 3 A0 A
HREL K I DR 2%, B K 5 Bl i 5 R ] I ) P
EE A5 CAD T 82 2 11 W 1) pHLAE (B) < 757 2 ek B i
(O, LA TF @ 2 A Fa bR, L, (3 IE A2 sk ia ik Ak
Jio REAKFIEL IEZRILE R NE2, £
Pres R WK 3.

®1 ERAKF
Table 1 Factor level
7K A B Clg
1 301 6 0.05
2 6:1 7 0.08
3 9:1 8 0.12

AR 2 M 22 3 A 45 SR T, & DR 3R 0 3 2 11
SN A>B>Cs W3R 3 45 R, A R &5 i R
oM (P<<0.05), ZE A B EA M R A TN
AB,C,, RV OP a5 55 MH [E B A & b o 91, B R g v
EHHpHE N 7.0, TF 24 0.05 g.

2.6 T2

iz “2.57 T f A 4b 7 i % 3 4t TF AR L AA
F2.47 U BB F I E 7, AR FT S 2R
N 83.45%. KBRS T, AT PS50 4%
N 173 nm, BRI 1. R T2 K%
PFEE MR, GEE .

+ 2203 -
F2 EXHBER
Table 2 Orthogonal test results
K= ks E /%
A B C
1 1 1 1 76.51
2 1 2 2 78.24
3 1 3 3 73.13
4 2 1 2 75.05
5 2 2 3 78.33
6 2 3 1 79.64
7 3 1 3 80.88
8 3 2 1 83.68
9 3 3 2 82.43
K, 75.960 77.480  79.943
K, 77.673 80.083 78.573
K, 82.330 78.400  77.447
R 6.370  2.603 2.496
R3 AESWER
Table 3 Analysis of variance
3 s S ST 5
ﬁﬂi* @ij ame R ”{f BH
A 65.197 2 6.833 4.46 P<0.05
B 10.457 2 0.376 4.46 P>0.05
C 13.065 2 0.485 4.46 P>0.05
R 8.789
1 10 100 1 000 10 000
A /nm

BE1 TFRERERHE
Fig.1 Particle size diagram of total flavonoid liposomes
in Sophora Flavescens
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Table 4 Comprehensive scoring criteria
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Table 5 Factor level table

K X, X, X,

—1.68 0.03 0.822 0.03
—1.00 0.10 1.50 0.10

0 0.20 2.50 0.20
+1.00 0.30 3.50 0.30
+1.68 0.37 4.18 0.37

*6 EmRitRENME

Table 6 Star point design and response values

EiRe] X,/mg X,/mg X,/mg Y
1 0.03 2.5 0.20 6.5
2 0.10 1.5 0.10 9.2
3 0.10 3.5 0.10 9.8
4 0.10 1.5 0.30 8.8
5 0.10 3.5 0.30 9.6
6 0.20 0.82 0.20 10.5
7 0.20 4.18 0.20 11.2
8 0.20 2.5 0.03 12.3
9 0.20 2.5 0.37 12.6
10 0.20 2.5 0.20 14.7
11 0.20 2.5 0.20 14.8
12 0.20 2.5 0.20 14.9
13 0.20 2.5 0.20 15.0
14 0.20 2.5 0.20 15.0
15 0.20 2.5 0.20 15.0
16 0.30 1.5 0.10 10.0
17 0.30 35 0.10 9.7
18 0.30 1.5 0.30 9.5
19 0.30 3.5 0.30 10.2
20 0.37 2.5 0.20 5.0
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Table 7 Variance analysis of response surface quadratic

model
RIE O CEAEM BHE ¥y F P
B 166.24 9 18.47 91.04  <0.000 1
X, 0.020 1 0.020 0.099 0.760 0
X, 0.65 1 0.65 3.20 0.104 0
X, 6.673 X 1 6.673X  3.280X  0.9554
107 10 107
XX, 0.13 1 0.13 0.62 0.450 7
XX, 0.045 1 0.045 0.22 0.647 8
XX, 0.18 1 0.18 0.89 0.368 4
X2 14627 1 14627 72094  <<0.000 1
X 27.55 1 27.55 13580  <<0.000 1
X2 9.62 1 9.62 4742 <0.000 1
k2% 2.03 10 0.20
KT 1.95 5 0.39 24.36 0.001 6

iR % 0.080 5 0.016
&it 16827 19
R= Ry=

0.9878 0.9756
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Fig. 2 Response surfaces of effects of amount of carbomer-940(X,), glycerol(X,), and triethanolamine(X,) on comprehen-

sive score(Y)
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Fig. 3 Appearance of total flavonoid liposome gel of So-
phora flavescens
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