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Study on the extraction, separation and purification process of Actinoside E

QIAO Fangliang', JIANG Yiping', XIA Tianshuang', LIU Aijun’>, ZHAO Kai’, XIN Hailiang'(1. School of Pharmacy, Naval
Medical University, Shanghai 200433, China; 2. Yueyang Hospital of Integrated Traditional Chinese and Western Medicine,
Shanghai University of Traditional Chinese Medicine, Shanghai 200437, China; 3. Hebei Kingsci Pharmaceutical Technology Co.,
LTD, Shijiazhuang 050035, China)

[Abstract] Objective To optimize the extraction, separation and purification process of Actinoside E. Methods ~Single
factor experiment combined with orthogonal test was used to determine the optimal extraction process of Actinoside E using its
content as an index. The extracts were separated and purified by optimizing the chromatographic conditions of macroporous resin,
silica gel and ODS column. Results 25 times amount of 55% ethanol with heating reflux at 95°C for one hour were used as the
optimal extraction process of Actinoside E. The optimum separation and purification process was as follows: D101 macroporous
resin column was eluted with 7 BV of 50% ethanol, silica gel column was eluted with 5 BV of ethyl acetate-ethanol(10 : 1)and
50% methanol eluted fraction was purified repeatedly by ODS column to obtain Actinoside E. The transfer rate of Actinoside E in
the whole process was 53.70%, the yield was 0.35%, and the purity was 99.9%. Conclusion The process is stable and viable,
which can provide material foundation for the development and utilization of Actinoside E.

[Key words] Actinoside E; extraction; separation and purification; chromatography
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BHE A F]D; 2500Y ZU)RERREHL (i FETTEARR 142
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FEF ZHT /AN F]); SYG-A2-6 HEPIE JH K 1 58 (R i
T ZE W Rr AR BR 2 7)) 5 SHZ- T ALIE PR /K H 45 31
(W R A AR T ); RE-52AA BUJig G 78 K 2%
(E¥ o ARS8 T ) s DHG-9123A AU e P i
8 KT A (R RS 2 S 36 2 A R Wl ) IS-
RDV 1 [HERZ#F R MNEESE R FARRAFR) .
1.2 X5 54

X ER AR B B4l =98%, A fil); Ttk Z
g, LR TG . W R 0 B 2l 00 (i 28 R4
WEAn A BRAS 7)) 5 F R (i 2 o bR A AR B A
BT . 2 ([ Merck 23] ). HIE( FiEZE3H
BHE B BR 2N 7)) A € i Al s i nd iy 2liige K
(BU LG Ia £ AT A FR 2 W] ); D101 Y . AB-8 HY |
DM130 % . HPD100 % . NKA-9 % FL W B b4 s
(bt Hi ks fH MR & B R | ) 2 M RE i
(100 ~ 200 H . 200 ~ 300 H, 7 %165 4L TAH R
F]); ODS HLEH(HAS YMC AH]) .
1.3 2h#t

XA I RE 5 R 2008 4F 5 0 SR A WL
N 1L B, S ZEZE R R r i B S E h
TR R Ak T A X A R A, B A T
60°C BEAFHET, W3R it =50, 15 0 EORRABRk -5y
K, BTGB R

2 HEEER

2.1 STEEBEME E ST
2.1.1 sk

{0, 1% ¥ . Agilent TC-C,3(4.6 mmx250 mm,
5 um); JiLshAH: 0.1% R K (A)-Z 0 (B) (B B2k
5i: 0~ 35 min, 10% ~ 40% B); i i#: 1 ml/min; £
Tk 26°C; K K : 265 nmy HEREEE: 10 pl, XRS5,
JFE b g UL 1,

A 25.430 B 25.432

20 30 20 30
A ( #/min ) fisffa] ( #/min )
1 TERRGEHE E 3B ST ER R HEEUR
HPLC
AL STEERRBEREE E XTHR 5 B, SRR T HRBOR
2,12 X HRShIAE A
KBRS ER AR E XRS5 15.77 mg, B

T 10 ml ZE s, 0 ol B B i 0T e 5 2 40
B, FE5), RIS M SR 1.577 mg/ml 1 X5 25540 Bk
1 E X B SR W, 1 0.45 um BALIERE, & H .
2.1.3  HERS R A

i B R BOS SRR B oK 2 g, B F 250 ml
BB, INA 55% £ B 50 ml, 95°C [n] 37 2 H
1 h, U85 IER E A ZE 50 ml, $£57, 28 0.45 pm 1§
FLUBRELL DS, 5 H .
2,14 ke

(DX FRFEE

e 23 W OGS SRR B O BB A 0,15,
0.3.0.6. 12,24, 5.0ml, 7% EF 5ml &M,
o Al SR A e 25, 440 2.1 17 T (i Sk Ak b A
MAE o VAR RRBERE T E ¥ BE (mg/ml) Ay 4 AL
(C), Hig A (mAU-s) AR (4), 2 il hn e
g, AR N 4=11127 C+31.985, R’=0.9998,
F X EGRERE Y E 7E 0.047 ~ 1.577 mg/ml 1 [#]
N5 Hg T ARk M R A

(2)A5%% BEi e

e 228 W B ) — ik B8 A R SR E X R
VS IR SE AR 6 IR, 1 S LI TR, AR X o ol 22
(RSD)H 1.29%, KU G2 B R 4T

(3) R Mg

KB AR R R R 2 g, #5242.1.37 30
TOESH TR, A TR 0.4, 8,12, 16, 24 h
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WIRAE SIS F 24 h NFaETE B AF
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kT E &t PR, HAERNR LR 1:25 B & i i
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2 125 ml, Z5REH], XERERE T E S 7E 4R
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F1 EXREERBEEMRDTH (=3)

XA E & (mg/g)

P A(%) B C(#/h) D(7/°C)
1 2 3
1 55(1) 1:20(1) 0.5(1) 90(1) 7.94 7.98 7.87
2 55(1) 1:25(2) 1(2) 95(2) 7.99 7.98 8.09
3 55(1) 1:30(3) 1.5(3) 100(3) 7.89 7.85 7.98
4 65(2) 1:20(1) 1(2) 100(3) 7.87 7.81 7.77
5 65(2) 1:25(2) 1.5(3) 90(1) 7.85 7.99 7.97
6 65(2) 1:30(3) 0.5(1) 95(2) 7.91 7.93 8.05
7 75(3) 1:20(1) 1.5(3) 95(2) 7.91 791 7.81
8 75(3) 1:25(2) 0.5(1) 100(3) 7.84 7.75 7.81
9 75(3) 1:3003) 1(2) 90(1) 7.88 7.97 7.87
K, 71.57 70.87 71.08 71.32
K, 71.15 71.27 71.23 71.58
K; 70.75 71.33 71.16 70.57
k 7.95 7.87 7.90 7.92
k, 791 7.92 7.91 7.95
k; 7.86 7.93 7.91 7.84
R 0.09(2) 0.05(3) 0.02(4) 0.11(1)

R2 WEREHAHER T ZHES
TR EMzEEITm fthE ¥ FE PHE

A 0.037 2 0.019 4989 0.019
B 0.014 2 0.007 1.856 0.185
C 0.001 2 0.001 0.167 0.847
D 0.061 2 0.031 8.161  0.003
TRz 0.067 18 0.004
it 0.181 26

/=2, /4=18, Fo0s(2,18=3.555

B DA SRR RS R 25 50 55% 2%, 95°C
[EIREHEE 1 h,
223 R 25 UES R

RGO IE 3 A PR IOV 5 3 Oy X R ik
PRI, 4% “2.1.17 30T i S5 eI i , T
X HERR A A i X ERR A B T E A B EUER
99.32%, 4%k 0.80%, RSD /T 1%, B fr ik
T ARE, ] T XAk i rhosr R Bk E
IFEI
23 MEHBMEE S BAEALTLH K
231 RALBHIEAELA X Rk 1T E T2 %48

(1) KA i Fonsch 2

B s A RS KL i D101, AB-8, DM130,
HPD100, NKA-9 ifi #t, B T 250 ml #EJE P, 5]
AR THARE 3 ecm 1 95% LBE, B RIRRE 12 h,
kL2 95% LBEUEYE, HEVERIMAED . K5
T ZE R /K R RIR IR VL, B2 TOmER .

(2) KA g A5 i 16

KRR AT A AR 0.5 ¢, BT 50 ml
HLEEHEIEH A, BN S AR T 20 25 i o 2
BRBRE VR 45 H O 10 ml, 35 B2, B TR

it R L 12 h(150 r/min), & FI) 46 F0 0% it f 4t
U8, WSO A I RV TR, 0 A O R v 0 2 A i
T E A&, TSP IR AR BRR . K E R E SR
B3 PR A% i P TR K 4RI T, 45 10 ml 75% 2,
TRSE V5 YL Pk T2 B, AP ) 2% T B, S foe O R, T
EVTR SRR B 89S, TR I Y
W RAE R 25 5 L% 3, 2 W O R fige R o
J&, B ZARPEANE K /NESE D101 B RFLA IR A T
%3 FERSATLNAETHERBEIE E BASRHMFH

FERAR B E S5 2R
R R (%) R (%) U (%)
D101 91.54 96.67 88.49
AB-8 88.71 98.01 86.94
DM130 62.10 89.80 55.76
HPD100 87.82 97.25 85.41
NKA-9 87.15 97.64 85.09

(3) LR 5%

PRI 5 43 © AL 3R D101 KL g 20 g, 1%
BAAE, o m A EE S 0.07, 0.16. 0.24, 0.33,
0.55 mg/ml AT ERRAER TSGR 5 ml, 58 4
JEin 3 BV JKERZY, 3 BV 95% BRI, S BRI
W, 0 R B T X R R B B R SRR
B, XPERRERR T E RS RS SRR R IR B A
e (B 3A), 4 EAERRHRBE KT 0.55 mg/ml H,
HishteAr 2, A7 %, BILESE 0.55 mg/ml fE
A3 1) RO

(4) W fFH s 5 58

PRI 3 £ AL FEY D101 KRFLBAE 20 g, 1B EE
Bet, EHBOKE R 0.55 mg/ml ) FEEWR 5 ml, 435
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Ve (V/BV)

BRI (V/BV)

3 D101 BLRFLMBEAL T SRRRHHREUR T ZE RER

VEBLARL (V/BV)

A, _FRERREE S5 B, MR 4E; C. oK EAEARUS L D. BV 54 B, BRAGAN A 548 F. VEIARI I 544

PL 0.5, 1, 2 ml/min (4303 AE W B, 58 20 B
fin 3 BV JKERZR, 3 BV 95% Z B3k i, e 8 e,
W X 2R TT E i, 255 I, IR 1
K, XMERREBRTT B 53R TR (8 3B), ik
$£ 0.5 ml/min /£ G35 1B

(S) K FHARFZE 4R

FRECE 4b # (4 D101 K FL# A 20 g(1 BV=
30 ml), PREEREAT, Tl —ERFRAYHR N 0.55 mg/ml
(9 EREV, W B A 0.5 ml/min, WCAE VR R (4
15 ml Y AR 1 48), AR itk i 1 4 o a8 e R b AE
EERI, Y FAHATIR T 12 BV B, A
T2 X 2R Ak B, B EE BB i ok (7] 30),
P2 B 12 BV,

(6) 5 B2 PRI h 25 4%

FRECE AL EEAY D101 RALIRHAR 20 g, MRE3E4E,
PR EN 0.55 mg/ml 19 BT 12 BV, W BT
24 0.5 ml/min, 56 4 W M5, MK F 10%. 30%.
50%. 70%. 95% ZFE4% 4 BV WU, W44 B
Ve, 5 1 BV 1. S5REIR, K1 10% &
P MG T A /D i A X S AR AT B, H R AR
HHTE 30% Fll 50% L EESEE  (K] 3D), Bk sk
1 10% L EERRZR, 50% BRI

(7)BRZEF %52

FRECE A3 D101 KALBRHAR 20 g, IBIESEAE,
IR R 0.55 mg/ml Y LA 12 BV, L4 0.5 ml/min
R 90 R I B, Ik R0 10% 20 BB 2, 24 vh sk
10 BV, FAEAR TS 45 BEBR 24, #F L TFR

gEILFRW, KN 10% £ EEBR 240t T i 8 7 5
5BV J5 LI B AL (] 3E), K I B A AR 347 47 il
7£ 5BV,

(8) PRI 1 F i 5%

FRECE AL HY D101 KALBAG 20 g, MiLHeAE,
B E N 0.55 mg/ml (9 EAETR 12 BV, W B
40.5 ml/min, MK KN 10% 4% 5 BV bRk,
50% VR 10 BV, WCAE VR, I e B v
XTERRGERR AT B i, 45 RERW, 7 BV SRR
HO SRR T E G AT DL 20 (1] 3F),
IHTEPE 50% LBEREBIR &R 7BV,

(9)D101 #Y K FL AR g i 4l 4k X 22 5k o6 Bk
E T.Z%KnHE

FRECE AL BEAY D101 BUKFLARBE 20 g, Wik
e, Bk N 0.55 mg/ml )RR 12 BV, LU
0.5 ml/min R IEL T B AW, 58 W, MR
JNZK I 10% 245 5 BV 2%, 50% % 7 BV ¥
JiE, B 2 IR I 1 2 ml/min, WACHE VRSB, 0
SEXTERREA B 0B, T IR b
BEF E MR, IR Uik 4 TR 2 1H 5, &
o S5 RFW, AEKALM B 2l fb 20 B8 b, X2t
BIF S SRR B RN 91.36%. 140
b T AR A7, ol B X Rk 4 BOR )

4fifk,
2.3.2 FERAEAEXE AR E T4
(1) R e A 2 43

FREL 200 ~ 300 H i 3, 4046 He ] i vk
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WO FE 53 i W e M e i, S RT R R A Y
S, P HUTRES I A BEE 7E 0 i o RS, R
kS J2 AL TH S 5 R B . W 4R D101 A K LA AR
50% R IER o3 T AR 0 T MR it 35 e FH P i
J55100~200 HEERFE i bk 1: 1~1:1.5F
50°C K L FRATIRAIZET, Tk EH R HR
TN — 225 FURERR, DA ] EG 3] A 06 J S e e, i
AR BLURILIR, W5 X =Rk E & 6
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