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The Study on Preparation of Baicalin Liposomes Modified by Glycyrrhetinic Acid
ZHOU Rong, ZHOU Lili, ZHONG Siyu, YUAN Li, ZHOU Wei, LI Chao, XIA Xinhua*
(School of Pharmacy, Hunan University of Chinese Medicine, Changsha, Hunan 410208, China)

(Abstract] Objective To prepare baicalin liposomes modified with glycyrrhetinic acid. Methods The carbenoxolone
eighteen alcohol ester (18-GA—-Suc)by chemical synthesis method was as amphiphilic guidance molecule. The optimal method
was investigated from its stability, encapsulation efficiency. The single factor and orthogonal test was used to optimize the pre-
scription and process. Results According to the optimized process, the appearance of the baicalin liposomes modified by
the glycyrrhetinic acid was milky white, with pale blue light and no flocculation, and the encapsulation efficiency was for
41.75%. Conclusion The preparation technology of baicalin was successfully prepared, and the process was optimized by the
index of encapsulation efficiency, which could provide the basis for liver targeted research.
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Al); 3% FE Kromasil Cig £ (250 mmx4.6 mm,
5 wm);DF-101S 42 # a0 # g ) B b 2% (I
XA T RN A ;TE-214S 4087 KF (db e £
F 0 KAV BR2Y) 5 B 25 Jie i 28 AN (10 2 AR 4k
I ER T ) ; Zetasizer 3000HSA RUKi A2 70 A7 AL (3 [
Malvern) ; JEM-1200EX H 7~ & {58 ( H A< B3 7 #x =X
2Fh) .
1.2 2 515

B (i 08k 93.3% 41t 5 110715-201318,
B 2 S REDFIERE ) s RELBENR Lipoid S PC-3
(7515 Lipoid 2 w1 ) 5 MH [ i ([ 25 58 A Ak 2 a0 A
BN T 3 3 R B G-50(SE[E GE AW ) ; Wi R £h
Zewh3) (B3390 ,0.01 M,pH 7.4, b5t s E AR Y ARG
BRZTAE A H] ) 5 T B IR O 38 K Ll ) 25 BR 23 1) ) 5
N,N— " F 3L /i e (DMIF) N, N— 3R ) Bk o IV i
(DCC) (K He TR B AL 22 R A BRA W] ) 54— H
S LML E (DMAP) (1 ifg ' 7 46 T AT BR2S w) ) 5 A1 il
Bk (60~90 °C) MR LT (AR iR e Ak Tk )
FHE (a4l |, € [ Spectrum 2 &) ) 3 Jo/K LB HBE
(oWt R VAR A B A )

2 AiES4ER

2.1 104 F 18-GA-Suc Al %

2.1.1  HEWRER /B (18-GA) I Hl 4 BUH &
WKIR 1.0 g % T 20 mL DMF # filA DCC 044 g.
T J5 B2 0.75 ¢ DL K DMAP 0.26 g,80 °C7K i #4
2 h BRMEA, BRI M AKT, 7 HED
W, UE AR A A, 55 CCTIREIE,
FEAEAETT AT B 28 KA [M-1]m/z=721 K%
A B H AR 18-CA W5 T Fig

2.1.2 18-GA-Suc 1yl % B 18-GA 05 g, 110 mL
MEBESS R, A DMAP 025 g, T —fRHEF 05 g,116 °C
WA TN 12 h, 48 5 A 1K IR
e 75 K Bk 2o L B, A48 (A o X )™ i A 4l Ak
FEEAT RIS % 2, A [M=1]m/z=821 3R 17778 , Al LU
UEH y HAR ¥ 18-GA-Suc,

2.2 HEAH R B B A

22.1 {54 Kromasil Cyg 83854 (250 mmx
4.6 mm,5 pm), Ui 3 AH H BE-0.2% 1% R /K (47:53),
WE 1.0 mL/min, #7280 nm, H:& 30 °C,
2.2.2  ARUEMIZR A HES X BRI TR A C R - 4 )

i & & B R 0.003 04,0006 08,0015 2.0.030 4,
0.045 6.0.060 8 mg/mL 11 F 51 XF JE & 5 ¥k, LA 6 1
FEOF e o A T Il 0, 75 A o il £ 1m0 0 5 A Y =
3x107 X-12 189(r=0.999 5), % E W # A H7E 0.03
04~0.608 g SIS RAFERIER R,

223 REEIKLE  H5.598.11.196,55.98 peg/mL
34w P AR RE I B A, 2.2 i Ok
PR E , — H N IERE 5 O T B R 2 1 5 i 48
5 dFWERLNE S W, H RS, 45 1%
B, BN E DA A v i 25 34 /N F 2.0%

224 WAL Zam R 8 MR BTIARE 5 0.25
mL, il F Sephadex G-50 AL T (EAELS cm, £
PR 25 em), PLAEZK BB, VeI % 0.5 mL/min, %
2 mL VR — 8 WOHE BB, 43 Sl 0 i P
55, 8 75 i EL V8 05 )5 HPLC E RE 40 A, 0 4 4%
B TP AT 0 B o DAV A R R A A 06 T AR
YA AR 2 R I 2k i IO R 5 245 0 1 ok O e A
HH G 4 4 L RT S BE R A 4 BL IE
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225 HERNE ECHMIC s =R [ e R A BT
KT BB, A NS IR R ARTR 5 50 15 A
WETR AW, RS % BRI 0.5 mL BAE 4% DL E 3k
JBE 2% AR EAT 43 s WO VR, i 0.45 pum LR
JiE HPLC 3R 43 BT, W0 22 25 9 0 e B, 3 SR0AT: [l i
ROERE L,

226 LREEDOREEEWRIBCE B IR BRI, 43
4 1.0.0.5.0.25 mL, H4EKLL 0.5 mL/min 7 #
HEAT VR, HABARAE ) b “BEME 775 LURR oI 5 %
B2 4y B AR LB R PPN IR AR AT A, 2
RUWER2, 28R B/R, FHEER 025 mL &, 5Bk
S 2o B R AT

227 EEEBMWE K % WECNE TR RE 5
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YA AR S H Zeta HLA 48 NE T, P
il IR 3 B ) o B IR A SR LR 3,

K3 AMEZSHEREHEFENILER

V7S S {3542 (%) Zeta WA (mV)

AR (nm)

WAL FLA@, S 31132091 150.3222.0 —(1.29+0.18)
LA FLA6, BEEE 26294252 235.7+39.0 -(0.51+0.56)

A (g) TR () FEFICR (%) BICRIE (%) RSD(%)
29.29 97.63
30 28.80 96.00 97.44 1.36
29.61 98.70
58.57 97.62
60 56.94 94.90 95.99 1.44
57.27 95.45
117.15 97.63
120 118.78 98.98 97.63 1.35
115.53 96.28
x2 AELEHEENER
A (mL) g I 5 0 245 0 ) G v R FE A (%)
1.0 PEIBE £k 36 R 7 19.97
0.5 PRI 2 s A 4 23.57
0.25 CIEE PN Y iR 29.33

025 mL, /il Sephadex G-50 ERAE T (HAE 15 cm,
HEIR T 25 em), AgtizK Vel , Vel i 0.5 mlL/min,
2 mL eI — 45 CHE MR A It
PP P 1 65, 7 LS S L ok 0.45 pum SFL IR IR
HPLC BEFEATHT . THR A

fEFE=RG UM/ RE T EE S R
B B2 B 100%
2.3 MRBANI & A B
231 COBEEAME KR FRIBCEENG:JE B (4:1) BT
KAT 10% 1 H 2R BR B A 4% — % s T ek &
B (45 CKB IR ), FTAS 10 2 i v T PR AN FLAR T
G 7 2% 15 A 3 M E A B IR 55 °C pH 7.0 Y
30 mL ERRERGE v, A AR P IR e g
Pl A AR 2 OB, RS FE 30 min, 45 CHE
A 20 min, JKIEHE A 8 min, iF 0.45.0.22 wm AL
UE R BNAS
232 WEBEECES RS ARIEENE I E R 10%
M H BR BRI, % —E ], =45 30 mL
FEOT VAR S5 CCHUEZE K bR A ML, B2
BB, FEA% B G < 8 5 4F (10:1) BGE & 8 %547 | %
F 30 mL pH 6.8 WBERREL 2% v, I AR BT
PEAT VRN 55 C/K4E 1 h, #7530 min, 1t 045,
0.22 pm GAFLUERE, BIFS
233 WA TR AL 242317 5 “2.3.27 05
T 1 £ B TR WLEE A AR I R kAR
Zeta HLOT W B840 BT B AR 8 B A/, HL v A

24 b5 Kl g TN R 5

241 WEFVMBERE WM HOL b T I R O =
HBe (B = e s 1 K, PRI X L 25 58 — S B e
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(UAEI S < e I T e G P S (SO S| RS0 LN I AR AN
RSN 3557, PR A s = S R Ve A AL A
242 JKMIMEEEE  $92.3.2750 F &R &SR
J R, e — 2 HO A BBGE B B T = R OK A
(pH 6.0 .pH 6.8 pH 7.0 ) PBS ZZ Wil ) , HAx# 4
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243 ZiE FEEUENE IR S H RIRR
BCAAR Y L], 43 50 BRI %5 4 5.8,10,15 .20 mg, H:
AARVE “2.3.27 0 F | bR [ 8% 25 35 FH 12 7 o 4%
14 B TR 1 A0 0L 0 LA R S5 R UL 3, 4R
TW] H A& R 10 mg B, BT ] 4 9 B o 44 £
ESR ST 3/I0N

Ffl, 23 BIBCIEAS HE 1:10 1:4 1:2.5 A9 H E E i, Ho Ay
P “2.3.27 30, AN [R) IR B T o A5 1) i I Ak
AN, I A R SR L 4, S5 R BRI
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1:10 14 ' 125

4 7[E) BB E B 2 3 6 5 2 A 8

J5,55 CArBIk4L 30 min, 1 h.2 h, HA#EAMERE
“2.2.27 T, 2 FEAN [l K AL e ) G] 4 5 52 (1 5 i, &5
LS, Z5RF%MYKAERIY 1 h, B8 B4 4L
ESTZEN

AEER (%)

30 min 1h 2h
5 AEKAE EEEHENZ N

2.5 AbJrIE sk

e BN B SE A B 45 A SClik, SR A IE 3SR
A0 0k B A Y A ) iR A4k U7 . [T 5E 18—GA-Suc
1 L 1) A YR A 2B N8 1 10% , e F5 25 1) 5 i i 11 o o
Fb (A ) Bl A 5 I [ B A S5 L (B) K A Bt Ta] (C) =
A FEHFE N R A K E R 3 AKF T IE
VT, DA st S PPN P AR TR AL 7 o T Lo(3%)1E
SEFBHER I I, BTk KO I3 4390 45
WS,

PN EE TR OES E S A N
ASB>CLAEH AN ABLCs, BV 259 5B RE 09 i 1o

x4 EXHBERKAFER

EES
K
A B C
1 1:12 6.5:1 30 min
2 1:10 4:1 60 min
3 1:8 2.5:1 90 min
x5 EXRBHER
ELoas) A B C D BE R (%)
1 1 1 1 1 3231
2 1 2 2 2 36.31
3 1 3 3 3 28.79
4 2 1 2 3 34.20
5 2 2 3 1 42.30
6 2 3 1 2 36.97
7 3 1 3 2 31.37
8 3 2 1 3 26.32
9 3 3 2 1 21.64
k1 97.41 97.88 95.6 96.25
k2 113.47 104.93 92.15 104.65
k3 79.33 87.4 102.46 89.31
R 34.14 17.53 10.31 15.34

T 1:10, WM S IE I B R R LD 401, K AR R
90 min, #% M LA_E A TE A 26 AF i 4 3 L AR AL
BEHLAE LI E 3 Uk, DLSRIEAR 7 B9 FRSE V|, k4 2R
m&%é 70

Fo EXHRBAETNR

J5 25 KR 525 F EREED: ¥75 FAi P{H
A 194.48 2 9724 494  0.1682

B 51.87 2 25.94 132 04313

C 18.36 2 9.18 047  0.6818

WD) 39.34 2 19.67
xRT WIERWER (%4s,n=3)

i WEE (%) BEE%) GBEED) HE (%)
20160128 4237 41.28 40.97 41.54+0.60
20160129 41.88 41.28 40.56 41.24+0.54
20160130 42.88 41.75 42.81 42.48+0.64

IESE W], P AR AR T A5 0 3 HERE AR
SR N 41.75% ,RSD N 1.94%, 18 3T 1F
LA B S Btk ol &8, T2 A BT,

BT IR ) B AR 2 T 200 . ARSI
—E R BN IR B (4:1)  10% 0 H 55 PR e 1
=S W ke 30 mL 8 LS55 CIE 28 KBk %
A O, 8 SR8 T, P H B g 545 1 (10:1)
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3.2 RT3 0
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ARSI 56 v T ) A 14 46 A R B4 0 e R ARG,
JE A P RE A a MR BUIA AR V22, 29 e it Al 7
WA TR b IR IR IRR AR K, BB U R,
T BCTE I A I B T O I A T o
3.3 BT A

B TR 1) 1 45 7 TR AR 22 AN T) 245 40 1) B3 A 1

A 255 R 46 07 5 A [R] B B B 9 7K A AT
VAL EKIEVEZS Y, SR XUZ AT LB R 1 2y
Yy, 1 So I X 258 (RS SR 1 T A

Jh TR ) 5 94 O B A T 1) 7K A B 25
A, MR 25 W) A B A LR AN 5], 30 RISl s 2y
MESh P Pesh a2y B ek 25 T K A el
AP SRR R ITE A Bk 2 Ak A
TIERRIE R B, S a2 2 AN KA
(AN [l 2 - sl A & Wik L AT 3RS . TR A
K KA L T T S A P X AN, TR MO RE 4R
P 2l 382535, 5 30 o W T 4 ol AR 5 B
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254y, N AR U6 18 FH 90 20 SRR A8 (9 i i (A
OS] HARAE T 2 5,

S 3k

[1] 2F SCUT AR AT [ 5, 56 580 22 RS 1 14 245 B T 2 Lol
kR[] D 245 2% 75,2013,21(6):647-653,659.

[2] Shoji S, Kunio T, Shingo S, et al. Chemical modification
of gly—cyrrhetinic acid in relation to the biological activities
[J]. Chem Pharm-bull, 1987, 35(5): 1910-1918.

[3] %5 AT A HER RS U 22 VU 282 R TR Ak 0 o 5 R A S
PR ROR ()] 25 22 5 1 R 5% ,2011,19(3):207-210.

[4] BFR GEMRE A S 20 6 i) H 5 R 5 T A A A o 1
B £ D). b oh 2 2% 75,2003,28(4):328-331.

[5] 2= WA T B ALy ARS8 B 2k
2#2%4%,2016,36(7):51-54.

[6] 77 .24 SR R, AR Ok & RGD R BR[N] K&
Hh I 28 K2 2 417,2008,24(2):155-156.

(7] oo 08 08, 5 20 0 IR Ui A o1 i 5 R 0 32 R 9 R [0 3L Tl
2 Bi%412,2010,29(3):44-52.

(AL F %)



