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Optimization of Preparation Technology of Total Iridoid Glycosides Liposome of Cornus officinalis by
Central Composite Design-response Surface Methodology

SU Yanying, LEI Xiaoxiao, GUI Hui, XIA Xinhua,ZHOU Lili(College of Pharmacy, Hunan University of TCM/
Hunan Provincial Key Lab of TCM Modernization Research, Changsha 410208, China)

ABSTRACT OBIJECTIVE: To optimize the preparation technology of Total iridoid glycosides liposome of Cor
and to characterize it. METHODS: Total iridoid glycosides liposome of C. officinalis was prepared by reveife p poratlon
method. The contents of loganin and morroniside in Total iridoid glycosides liposome of C. offi were d ined by HPLC.

Using encapsulation rate of total saponins (total contents of loganin and morronisid in Jtechnology factors for the

preparation of Total glycosides liposome of C. officinalis were screened gl the ratio of drug to phospholipid

(drug-lipid ratio) , ratio of choline to phospholipid (choline-lipid ) of "hydration medium were optimized by central

composite design-response surface methodology. The Zeta pote
were determined by using Darwin laser particlesi ea. er. Th§ morphology of liposome was observed by TEM. RESULTS: The
atio 0

optimal prescription included that d

afd particle size of liposome prepared by optimal prescription

.026; cholesterol-lipid ratio was 0.107; pH of hydration medium was 5.78.

The average encapsulation efficidicy ofi lippsome was 11.63% (n=3), the relative error of prediction value 11.48% is 1.29% , the

average particle gi 0.87 £ 0.27) nm, and Zeta potential was ( — 13.60 £ 5.32) mV. It was spherical or spherical-like.

timized technology of Total iridoid glycosides liposome of C. officinalis is simple, and prepared liposome

KEYWORDS Central composite design-response surface methodology; Total iridoid glycosides of Cornus officinalis; Liposome;

Reverse phase evaporation method; Preparation technology
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T TS0l AT BN F) ) s HH-4 5 RER S 1 VR /K 78 55 \RE-
20000B JEFE 78 BAL (LT THALE A BRSTHEA A
CP114 ¥ K[ B 5 3% (1) A BR8] ; Master-
sizer 3000E 5 /R SCIHOGRE AR RE A (F [ Th /R SCH ) 5
JEM-F200 i 5 i 8% ( H A F ikl att) .
1.2 #AmEiLH
INZR BT 2561 (W M h 25k R A PR A | LS
2016062806, H 18 1 H1 B 24 K2 v 24 S e A = )R H 5
B % Il A B BHAE W 1L 2K B2 (Cornus officinalis
Sieb. etZuce) i T4 LR AT ] Ak H 0T B SETR R
B (R IRRR I A IR A PR F] L 4L . R23DTF27552
YOSN7Y 155, 4fi i : 28 HPLC Ml 5E 435 =98% . =97 % ) ;
K 2 AR Lipoid S100 (2= Lipoid 24 ] ) 5 JIH [ ( I
LA BRA T s I & s FEoR Lk ([ 24 45 (41
A 2AR AT BR 2N H) , e Tm TG R ) 5 ok g4, KON
b1 S R 15 B S T
2 FiEEHER
2.1 WWFRHEERGERIEEFIRRS 41
FREULZE B 2580 R (2 80 H i) 5 g, B T RIS S
L IAGE T 109% %, 78 95 CAMF T i nl i #E 5
2 h SRR IR . W BRI A Ik | 2 kAR R A UL
W BUKEBAE , P K M R0 TE T B 2K UK A 50K,
AR IE T B, 2 AL IR 4tk J5 , A 4 B v o
B RS Y B i 3 ) 24.70.73.50 mg/g.
2.2 PEREEERAIFIE
2.2.1  INZEEE RIRIAEE DT AR SR SR
R BOE WA 5 M0 [ R RS % PR, B T 250 mL
AL, AT = S H e , 7 40 kHz, 200 ¥ <l

PV A 30 min, e 4% 2% & AU e PN
AP, 20 R N BESE R o

SRR ) L B
%5 BNl 2Tk 3 mL A4k 5 (4
AR AN 12 R 7 pH (R A 1 1R h 2% vh ik
NI 75k 221 2 0T B o 1
KA (W/O)FLH . Bri% W/O FLH T3 i R 2
AHIER, B IR B, WA S — R A VLA
Ja RS GBI E] 2 s 5 2 s TR K 100 W) Ab B
10 min, FHALIENE (0.45 pm) g3, BIFS 111 28 B8 S R0
ik b 1 i R AR TR B TR

222 ZEAMRFEMRIEER W22 F kil &R
T ZE B8 G 1 125 IR AT A2

2.3 DHgHF ZERHESENE

2.3.1  EIESME 35 Kromasil 100-5-C5(250 mmx
4.6 mm, 5 pm) ; Wi S : 0.19% B RR 1A W - TP (72 : 28,
VIV) 3 ALK + 1.0 mL/min; &0 K 240 nm #2330 °C;
PERERE 10 pL.

2.3.2 WRWAIEIAE (1) XRS5V G 45 B R T
X RE S 11.50 mg  BERA T X RE A 11, 80 mg KB R E , 70
BB T ANE 25 mL s, F 80 % FH BV I il 0T /8
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75, F85), FALIERE(0.45 pm)yEad, BIFS SR B
75 (0.46 mg/mL) FIBLIE T X B L (0.47 mg/mL) o
(2) AR T VS TR 1 T 5% < G 288 1 R 24 g o AR TR A2V 1.0
mL % 10 mL 8, Il 109% 3 2, 7 s LA IE i e K
ORI LI E A B2, IRF2, B15 .

2.3.3 LIEMHE KRBT X IS IR s
XS BRI TR R FL S Y 2 24 i o AT B (T 109 2R
O ORI K SRS W L) AR FL IS 1A
g AR (1 10 % 3R £, B R FE Rk TG /K £ B0
e FL) 45 10 pL, #e“2.3.17 5 T i SR AR 2 | I
SR . S5 R R S T R VA MR I R AT
M VA T TP AR o 0 5 h R T S T Y Ay B >
1.5, 4 B0, A AN 2 M) T L o3 R, 457 85 4%
Pl A A AT, B E T . Ak DL 1,

T
0.40
=}
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t, min
A THERTF RS IR R
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Fig1 HPLC chromatograms

2.34 RMECRFEE WEWIPC2.3.2(1)" W F HETT
X B 9% 0.10,0.50,1.00,5.00,10.00 mL, 2351 & T A
[F] 10 mL 2, i 809% HH Wk ¢ 28 20 B, #5043
Fe 2. 3.1 R AT SRR 2, Il s il . DA IR
FURGNALBR () Joe i e B Ry A A Co) AT A 1l
I sivE bR Ze . 258, ST Rl Rl
y=2x10"x+396 628(r=0.999 9) ; ZLifEFF [ L Ky y=
2x107x+116 931(r=0.999 9) . Z5RFKY], R E T i
W JZ Tl 4.60~460 pg/mL i BN HIETHARAE SRR R
U, ST AR BURR E R 4.70~470 pg/mL {5 Fil A 5
AL G R R AT o

2.35 NEEEFEEE o3RS B BT NS B A
(0.46 pg/mL) 5L 11 %5 B %5 (0.47 pg/mL) 45 0.1
mL, & TR 10 mL f R, 4351 80 9% FH i v s 1
FEEZS 45 o K B W BURR R Ch A X Rl A S
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Xt HE SRS 10 pl, $22.3. 17 1001 (033 2514 5 48 WERE 6
Wk, 455, DT AN RSD N 1.6% (n=
6), IR RSD N 1.6% (n=6) , i B ES (14
B R
2.3.6 FUETEFZEE 3 HIkE AL O BT R R AL T
(0.46 mg/mL) BT % B S 754 (0.47 mg/mL) A
B RGE 2, 1 0.45 pm SFLIE IR, 7 = IR AR T iE 0.
2.4.8.12 )& , #%“2.3. 171 N ik 2R UEREI 22 |, FFi0 5%
gk, 25, THER T RIS T 0 B AT R Y RSD 43331
H1.0% 1.7% (n=>5) , A3 i A 25 % 1 A2 T 0 i AR
) RSD 4351 K 2.5% .2.5% (n="5) , 2 WX HE fh Vs T A it
IRIAIRCATE 12 h INEREME AT, BRI AL DU E 5
2.3.7  IFERMEGRES R RS F IR AR TR B 0.4
mL, 394y, BT A 10 mL i, 20 S AT vk JiE
4 0.46 mg/mL 1) 4 £ 5 X6) HE i 7 RN 5 v B Oy 0.47
mg/ mL Y BLEE T X BR SR W45 0.6..0.5.,0.4 mL, B~k
FESEAT 30y, FH 10% 3R £ B FE R IE R T0K £ B
WeFLIFE AR B LI, RIGH2.3.17 0 T (035 45 1F AR
FE L FFTFREOMAE IR . S5, DR P R RE
(91 247 514 243 51 A7 98.93% . 100.36 % . 99.55% , RSD
SR 1.84% 2.01% .3.33% (n=3) ; 5if i . A%
JnAE R B9S24 [T 3 910 99.99% .98.97 % .97.64% ,
RSD 73524 1.69% . 1.24% .0.62% (n=3) , & Wi 1 ()
YER R 0T
24 WHRHELRRGEIEERRESHEZNNE

SR 1R R 8 0 02 4 S i A B i 5 2 S 1 A
BRSO B A B S S A TR R

Jr ¥ 42.3.17 R gk 2 (R
R B (o= J3 K 2 S L 1 mL k24
JIg o {1 ’ , B5.0>(16 000 r/min, 30 min) ,
A3 NG IRRIDUHE , TTTENN 109% B 2 B KE AR LRl
K FE IR R FL I 2 25 2 10 mL, 13 0.45 pm il fL
UE RS, A5 Bk LIS A B2 Mg ARV TR, SR I 2,317 0
SRR e SR RS S, BN
HAERR IR 2R E & (e) o MR E F TR R
(EE, %) :EE(% )=c/c;x100% .
2.5 BEZELE

HRAEAH G SCIRAR A", FE R AR 7 L FE v, 2549
SN 0 o e (TRIFPR 2515 EL ) H [ -5 g %) o o 1L
(fRIFRARAG EG) AR5 A AR R B (R FRI K B ) RS
FKRARIE KGR pH FIIK A I A S5 R R 252 254
fIfdrR, R ARRFFE X Bk 6 NIRRT R %
%2, HRHH SPSS 17.0 Geit i v s 2 25 Rtk A 7 0y
ZOHT, LA P<0.05 /R 2R A G2+ .
2.5.1 ZhfiRte  [EEIK E R 3, kL ZE K TR EE 30 °C,
JIEJE HE A 0.062 5, /KA 5 pH 6.5, PBS /KA HffA] 1.0 h,

7J<Z@?=?%§?&bﬁﬂ#ﬁﬁ£2ﬂf§,ﬁ fi
! ;
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FZ AN EZ5 8 1 (0.01.,0.02.,0.04,0.08) X 111 4 B8 i R4
ik il TP AL B R A . S50, 255 b 0.01,0.02,
0.04.,0.08 B, 111 2 B 5 P45 Jik s 11 1) 42 358 56 43 51
8.4% .10.3% .6.3% .2.9% (P<<0.001) , 13 B 25 g b X4
BARA R, BLIZGHE N 0.02 AP BRI & . i
PLZGHE H 0.02 SRy Hots s v AL A s -0 T i 36 i —
HlAk.

2.5.2 JHAREL  [EEZERE LM 0.02, /K E A 3, HER; 7%
KRR 30 °C L, /KA 5 pH M 6.5, PBS /KA HsHE] 4 1.0
h, ZEEAE RN H (0.062 5.0.125,0.25,0.5) % 111 28 B3 i
NSRS T B R . 2558, SRR H ok 0.062 5.,
0.125.0.25.,0.5 s}, 111 2 B 5 B0 ik il 11 60 1R 4351
10.2% .9.8% .6.8% .4.3% (P<<0.01) , it B AH A Ho Xt £
BRERAT 2, HLUEAS R 0.125 BB . )
PIARRE HE 0.125 Ry et s i b A2 s e -0 1a ik i i —
AL,

2.5.3 HUKEL  [EEZRHE R 0.02, HEFEIEE R 30 °C,
HAAE EE R 0.062 5, /K540 i pH A 6.5, PBS 7K A B [6] 24
1.0 h, ZERERM/K HE(0.5 . 1.2.3) % 11148 B0 S B Tk
T ERA T, 455, MKy 0.5.1.2 30, 1IZE
B PR Tk i T A 285 R 3.2% .3.3% .3.3% 3@ %
(P=0.043) , BLHHK HEXF A B R AT — 2@ @

0 RO TR %

254 K&/ pH @ﬂgm 02, MK R 3,
TiEH 78 K I &ﬁ t3#4 0.062 5, PBS 7K 45 it 1]
y S WS A i pH (E (5.6.5.8.9.5) % 111 4€

WL BRI . 4528, /KA i pH

! S
pﬂv 5.6.5.8.9.5 M, PAFA LI 2 B R PR RS T (2 573

R 6.3% .9.3% .3.4% .1.2% (P<<0.001) , Ui B K &/
J pH B 5 R p 52 0 i 2%, HL DL pH 2y 6.5 i A 5%
femio LA pH 6.5 A Hts fi e B A e -0 T
E— Ak .

255 JEFERKIRE  FEZNRHN 0.02, K R 3,
EAE FE A 0.062 5, 7K A4 J& pH A 6.5, PBS /K & i)
1.0 h, BEA R e 75 & (20,3040 .50 C)XT1LIZE
B AR TR R, 25, MR 25 R
420,30.,40.,50 CHF, 11124 B S A kb 11 (%) 635 52 3
SR 2.9% 3.1% .2.9% .2.8% (P>0.05) , Ui B fight 75 k&
T XL B R A N

2.5.6 PBS/KAGHETE € 2508 R 0.02, 7K R 3,
JEHE 78 K W R 30 °C L IR HE R 0.062 5, /KA 4 i pH
4 6.5, %5 AN A PBS KA B[] (0.5,1.0 (1.5.2.0 h) X1l
298 DI TR T A B R AR . 55, MK AR
0.5.1.0 \1.5.2.0 h i}, L1 2% B G IR Ik il 7 0 35 32
R 3.0% .3.3% .3.0% .2.9% (P=0.07) , i1 PBS /K&
i (R XA 5 SR AR R M AN

2.6 BSZiH-SE AR LRE SINEEEERE R
ERFIEITE
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2.6.1 RIS RIS R, E A
Fe(x) AR EL (X)) JKEA BT pH(XG) 728, DL B
RIS Tkl AL B2 (V) AR bR AT 3R 5K (—a
—1.0 +1 +o) B (a=1.732) . K SGKFERHE, it
B2 HE A R WA 2.,
*&1 ER5KFE
Tab 1 Factors and Levels

K A=

’ X (I YR X,k /i pH)
—a 0.037 0.230 8.2

—1 0.03 0.188 75

0 0.02 0.125 6.5

+1 0.01 0.063 55

+a 0.003 2 0.019 48

®2 ERRitBTHRER

Tab 2 Results of central composite design

W5 X(ZEL)  X(ElEE) X,OKEN T pH) Y(fuEE), %
1 0.02 0.125 65 1.6
2 0.037 0.125 65 83
3 0.02 0.125 6.5 102
4 0.02 0.125 48 89
5 0.03 0.019 75 23
6 0.01 0.019 75 13
7 0.03 0.063 75 102
8 0.02 0.125 65 93
9 0.01 0.188 55 48

10 0.003 2 0.125 6.5 17

1 0.03 0.188 75 72

12 0.01 0.063 75 22

13 0.02 0.125 82 1.8

14 0.02 0.125 6 5 9.9

15 0.02 0.125 10 3

16 0.02 0.125

17 0.02 0.23 \('\

18 0.03 0.063 %\ 42

0.02 0.01

GHUNS oK ] Design-Expert 1005&1471%.

K AT 28, 45 3 200 R B R Y=10.16+
1.59X,—0.73X,—2.13X;— 0.47X.X,— 0.57.X. X;+0.05X.X, —
1.85X*—1.85X,'— 1.73X:*(R*=0.958 6 ) , 1184 i 78 y 2k
PLIH (-7 1k 1.84, P=0.721 9>>0.05, 32 B A< B 70 &%
ARG, vT T Ll 4B PRI kil 17 Ag o AR 4k 19 43
BrRTE . 22 s SR L2 3.

P 2% 3 AT, A T ELA R A 2 (P<<0.001)
X0 Xo X XTI A3 B B R ) 2% (P<<0.05) , 28
B XX XX XX ) PAEY KT 0.05, B X 34K %=
[ A5 AR FIAS K
2.6.3  EAL AT BEE LA R N HE, DL Design-
Expert 10.0 5443 52z il HoAth 2 4~ K 2 %A Jot AR G 3 2%
1) 3D RN o 25 R BN AR BEE 255 H i3 i
AR K, Wit AR L3 i AR /)N B KA A 5 pH 3
T /1N, 4% DR 2 %ol da 25 g e 17 1 P DL IR 2.
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x3 AEFHER

Tab 3 Analysis result of variance
WERI BRI AhE oy P
i 49.93 9 555 <0.001
X 68.17 1 68.17 <0.001
X, 14.58 1 14.58 <0.05
X 122.93 1 122.93 <0.001
XX 3.57 1 3.57 0.088 2
XX 5.23 1 5.23 0.0453
XX 0.04 1 0.04 0.846 4
X’ 98.03 1 98.03 <<0.001
X 98.03 1 98.03 <0.001
X3 85.38 1 85.38 <0.001

X 0.0l 75
B. XX,

() 1375
( 0.087 5
“a C. Xo-X:

2 %I%X‘Iﬂﬂiﬂ’]ﬁ)’lﬁiﬁ@
Fig 2 Response surface plot for each factor on entrap-
ment efficiency

2.6.4  WOSTEAGALFITII  AE T R A B K
25T, FI ] Design-Expert 10.0 2Lk J5 ﬁc?ﬁJ
T b 7 A2 HE H R 0.026  JHAE HE R 0.107 K A4
pH #5.78.

2.6.5 WUFEE  HedreHLAb Iy il Ag 3 4L 2R g R PRI ik
T AROK R AR, 00 1L 2 B IS Tk s T A R
g5 AL, 34t g oA AL B 5 4 0 O 11.35% L 11.69%
11.86% (RSD=2.23% ) , V-3 35 54 11.63% , 55 Tl
1B 11.48% MY AHXTIR2EH 1.29% T 5% , 6B R F 4L
o7 T A AT AR A T 2 v T 5

2.7 WWERESREEIEEIRRENRE

2.7.1 KR Zeta Bl HURAR AL Ty il £ 14 1114 B0
TAIe Tk it 1 T AR B 40 pL , KA B, IO GRLAR
AHTASCIN E HAR AR A Zeta LV . 4551, BB TS k4%
7(80.87 +0.27) nm, Zeta HL.{37 # (—13.60 £ 5.32) mV.
2.7.2 BT TIRAWES  BULZE S S PR T 1T
HEWZIK{E%«& WNF8 R b, eSS e N s e
B G5R, IR B Z IR R 2500 , AW % |, hr
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BN, A5 o SESTRBEIEI LI 3.

A. 100 nm

B3 LR SINE RS E AR PR BB S SR
Fig 3 TEM photographs of Total iridoid glycosides li-

B. 50 nm

posome of C. officinalis

3 itig

J B Z R 45 7k R A Bk SR
5 GEAZE R AR Jerp B R X R T 25 W 1
A B AL B i BUAOR AR R s SBETEA
T BRI DR B AN AT 4 SO AR R 2 R
FLBLSEARAE 21 i T e B, SR F R 73 1
T BT A5 00 LU AR B BRI TR B Y i AR
SEPERE by M BLUTHE | H Il AR S PR TR s 1 by 217K
PELGH) | e A G e 0 A 28 15 4 1 L1 2R B G FR
ST i BT

SEETEWT IR AR b R I, e e 3 AR 28 s il 6 ) iR
JTAA, OB 2 5 A 5 LA Oy 20 RN T 2 A 1R DT
Ko BRI AR, Sl g Bus T =& ke, J5 e
ARG BRI H2 o 1 i OB 5 IR i S 4

L E RN S i I TR U ﬁ;&*%?}ﬁﬁ(ﬂﬁ/

LB , i A A VR AR R
FR B s 2 5 R s o EI’J
IR SR el o3 %fiﬁ’ﬁﬁm

737';2@45(75

ILE’JJﬁ%ﬂEEF' " r%ﬂ'ﬁg

] ?#ﬁﬁﬁ:ﬂco ETS eV QR EA TS
e B2 R R B A RS R s i B e Ak
io Hrp DUEsg sk it 5 o # L FEARE
T A — G R H IS AN i, e o i BB
B TR0 T I 17K T, ASRBAR I 5 4545 R 32
Z RN AR AR T AL AT AT RLSE AR SR s . A
FEAEHTIY L 2R B SR B Al A T 2 Ry ey - B 2 B A 3L
S5 LA B PRI Tk 141 g Jo A , 30 e 3 et P A O
S B, Tl B B B AN UL IR B, HLRE AR AN Lo A 3
A1, R ASHIFSE B i g AR B R AN & B T
FREAFAELN T B - i e Sk T L B IR AR 2 A e
B P, LA B R R Tk T AR AN, Sk
FEBERR BT INAHAS 5 PR B, 6 A el s il 0 it v
A REAFTE I S B4, A 2 5 S Pl 2 1) 6 3 R B AL
XTI, B HE WA LA JURM @D Ip ik 55—, i mA
VAR 9 4 790 A [ 5 ) A4S o g I R A S 1k 5 26

FEMAA WLV T UL | et 28 AL s XTEJZIJJ%IQ
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TILSMEAEN KA.
25 BTk A B R BT - RN A T
L2 B S PRI B T 20K AR R 0 2 12 B
AR AE T 2B A B U 5 |, A5 A B T
(B S BR EAR ST , SR BT 7 A EC A RO HAT AL 1Y
L. FEd A & T2 40T N AR 28 R 05 o
A LR B S R AR TR I AR B AORL AR /N, T2 A, B
SEAIFTE AR B A A G B A, SR 2R R e L
Bt b E— 2 B A
S 3k
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