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Optimization of Extraction Technology of Gushudan

by Smashing Extraction Method

LIU Yan-shan, XIN Chang-ying, XIONG Zhi-li, GUO Xin-jie, LI Fa-mei’
(School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China)

[ Abstract] Objective: To optimize extraction technology of Gushudan by smashing extraction method.

Method : Smashing extraction technology of Gushudan was studied by the content of total flavonoids and total

coumarins , the total contents of naringin, epimedin B, icariin, osthole and tanshinone II , , and extract ratio from

Gushudan as indexes. Result: Optimum extraction technology was as follows:; smashing extracted 3 times with 12

times the amount of 75% ethanol as dissolvent, 2 minutes every time. The content of total flavonoids, total

coumarins, total contents of naringin, epimedin B, icariin, osthole and tanshinone Il ,, and extract ratio were

26.27,17.93,9.213 mg-g ', and 23.50% respectively.

was stable and easy.

Conclusion; Optimum smashing extraction technology
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JEIEAL AT BR A F) ), Jasco PU-980 % 25 %0 M (0,1
% (Jasco UV-975 RIAG I €5 , 1c2001 Plus #HE i 4
ANASTAR €835 T AF uli , K 5 Re 38 BB (X 2% A BR
YNEIDR

WIFERE B XA L (5 A0229, 4l fiF =98% , 1
IR A YR A BRA R R AT T
WIRFER, SHSE I, XG0T b E 258 A
Wy w K BT, B 110727-200415, 110722-
200610, 110822-200305, 110766-200518 ) , £ JiF . F
Pt VK SR R 35 4l , LT Ry o3 B 4l K O E 280K %
FREAMW A =M, B IEAN R B, PSS 25
NSRRI 47 S aE27Y AN S RN N3 8 1| EZ287 W EESTE SN
S 2 B e A AR M E /N BERME W) AR
Epimedium brevicornum Maxim 14T 5645, KB
HBHE Y ML Bk Drynaria fortunei ( Kunae) J. Sm. f4 +
AR ZE BB W) P12 Salvia miltiorrhiza Bge. )
TR AR KR 2K, I8 BHAE W) i K Cnidium monnieri
(Li) Cuss. [T LR 52
2 FESER
2.1 EE PR B R T E
2,11 XEMEAR IR R A R AR IO R
S HE A G R 234 mg - LT R HR L O
W o
2.1.2 SHBEWME S ORI 1% AICL H
W 1.0 mL T 10 mL At A f i b, FBSEE 25, 355
iR CE 15 min,
2.1.3  FbrufEMA ALl R IO R AR R
£ 0.4,0.8,1.2,1.6,2.0 mL F 10 mL i 4
IR, IMA 1% AICL, I EE W 1.0 mL, #245),
B2 E 2%, #55) B E 15 ming T 414 nm b PEAT
IRE o DAV 200 o ok B O R AR AR, OGE A Dy
AR, SRR 7R YV =0.016 2X +0.014 9 (r =
0.999 3) ,Z5 R LR LA AE9.36 ~46.8 mg-L ™'
HWOLE R R LR,
2.1.4 FEME KSR OB AW 1 mL T
10 mL A% B & b, A 1% AICL, BB 1.0
mL, #55), B E 25 35 5), R E 15 min, T 414
nm Kb HEAT 0 E WO .
2.2 FHSIHEEFECR S RINE
2.2.1 XMERARIC A WA W A OR AR B R TR
X HE 3 A 0 R R 114 mg - L7 0 AR SR
W o
2.2.2 FRufEMIRY L] RS R O K TR N IR
44 0.2,0.4,0.6,0.8,1.0,1.2 mL F 10 mL

PR, B E 2, 250, T 320 nm &b AT
o DAMEIR 3R B vk B O B AR AR, ARG E A Dy
SRR T AR 09 F7 AR Y =0.071 8X —0.009 2 (r =
0.999 8) , 45 LW Ip K F 27 2.28 ~13.7 mg-L "™
HUOLRE 2 RIFERMELR
2.2.3 MRS R R RS AW 0. 4 mL T
10 mL FR o s, i s 45 3 5 .
2.3 HPLC & &g S 5 FA ZO8 5 & &
2.3.1 figEs 4054 Diamonsil C (4.6 mm x
250 mm,5 pm) , FENAHCNE (A)-1. 5% vK SR K
Wi (B, BRI (0 ~ 19 min,18% ~19% A; 20 ~
35 min;28% ~28% A;37 ~50 min,50% ~ 70% A;
54 ~55 min,70% ~80% A ;55 ~65 min,80% ~ 80%
A) K%K 270 nm, i 3E 1.0 mL « min ' R 25
C , R 20 wLo
2.3.2 RGN R AT A R B R EURD
1 HIFEE BUEFET IR TR S, X
mn i, T 10 mL AE R, FRSE A M
WIFEE BURFEN K TR FHSE 0, X
JRE MR E 43 ]~ 0.160,0.306,0. 234 ,0. 228 ,0. 102
g L7 FE 5] ,4 CROBIATT
2.3.3 FAMERESESR AT A FRabTTIE E, 43
BT FRE R RS BRI IR B S B AR A
% 2.2, 1 TR 7kl o, B4 o
2.3.4  RGEMNERE 3 0 OR A 6 R E
W, A A VROR S P R A AL 4% 2. 301 TR g
FAFHEFE ST, S5 R UL 1
2.3.5 LVEXRRFEE  OREWIBIR S X B A 4
¥ 0.2,0.5,1.0,2.0,3.0 mL T 10 mL =,
HAFBEEAR, M 2.3.1 I F i Eisss e, Ll
Xof HEE i JBT e v B DR R A A, 0 T AR R AR A, AT 4R
PERNE 75 25 % B B [l )3 5 8 A R M I, 435 2R
F 1, KU 5 Pl o 7 45 8 SR By 5 g T AR
ERIFLHERR,
2.3.6  FEAIE R WA R A R 20 pL
A B, 52 2. 3.1 TR @ 3% &4 04700 2
Hhbs— Sk A
2.4 FESHREFERWE R % = Bl R 25
mL, & T EEE N LN KRBT, TR+
105 CHt 3 h, B & T4 ds v, ¥ &) 30 min, FRE , it
2.5 REOTERNFEE
2.5.1 4 EE HEERERETESAS g, m
12 £5 5 75% L BEK W [EE 3 4k, B 90 min, 53 3
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ARG B. A CL BRI IR T AR A
D. St A A PERE M E. BRI SBITERE B . SR
AAPERE 1. Al ECT 2. BIFE5E B;
3. RPN 4 WIRTES. HEE,
E1 &g HPLC

Fz1 BRATFSHEHMIHEEXR

\ LM
Wy EYEp: r 1
/mg - L~
il Bz 1 Y=1.626X x10* -2.042 x10*  0.9994  3.20 ~48.0
HFEE B Y =2.329X x10% =3.974 x 10*  0.999 4 6.12~91.8
R Y =2.627X x10% =3.501 x 10*  0.999 4  4.68 ~70.2
WRF R Y=9.639X x10° - 1.435 x 10*  0.9992  4.56 ~68.4
FFZE,  v=5751Xx10*-2.617 x10* 0.9995  2.04 ~30.6

WHRBUR T 200 mL #2 A i ,75% O BEREZ -
. 22 .

K 2 BOE AU B 4 mL 10 mL B (S
W, 75% SR BT T .
2.5.2 SIREGE RERRILAE RS2 5 g )m
A 12 {51 75% S FEN A3 K, K 2 min, 55
3 W3 BOR T 200 mL A% 6 SR, 75% 4B
o K R BOE A4 B 4 mL T 10 mL
R AR, 75% Ll E 2 B M BT
2.5.3 EOFEMLE % 2.5.1 f12.5.2 T F
D7 4 W, P 2.1.4,2.2.3,2.3.6 Fl 2.4
TG 9 7 3% 00 2 ] 3 4 B 5 DA R BB v
R A 27.12,26.02 mg- g MEFETE SR
14.91,17.21 mg-g™";5 AN %4 & 8 Z F 4 5l
$710.09,9.02 mg- g "5 I8 R4 N 24.29%
23.50% ., PAZE AT I [m] 3 £ B A5 8 5 A A A
TN PEHGE 4.23% ,5 4> plior & it 2 fi i T I 2
PRHC11.9% i3 7 0 T N U4 B 3.36% 1M1 1A
AEHOE D F G R & TR Bk 15.4% , H
DN AR IR SR IR (B . 25 b, TN SR L 42
B R I R SO B g Y IR 2R Gk
ik — itk .
2.6 NUERHCE I PR 5
2.6.1 ELRKLIT MUEHEASE BFLES
S AR RO R R R S bR, I X
PEBUE AT LA 56, 2 6 B2 B B, 4 B ), i
RGN R, B E B3 DKF,
L, (3%) IE A R IATIRES , N 3 KoK P W2 2,386 %
HERZER IR 3, 2 R4 ~T,
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K - N "
BB K $E I [H] / min Sk RSV
1 1 1 10
2 2 2 12
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®3 BRAFNXRREEXR KL RHE

S B R MELE  SAHAMSZ BEX
No. A B c D o e o .
/mg-g /mg-g Fl/mg-g /%
1 10 1 17.76 14.24 8. 180 18.39
2 1 12 2 20. 45 15.77 8. 240 20. 80
3 1 14 3 19.28 15.75 8. 124 20. 17
4 2 12 3 17. 54 15.42 8.272 19.98
5 2 14 1 22.45 16.97 9.012 23.13
6 2 10 2 22.22 16. 47 8.578 21.81
7 3 14 2 21.87 16.73 8.558 22.81
8 3 10 3 22.42 17.21 8.719 22.59
9 3 12 1 25.74 17.73 8.803 24. 00
B i K, 19. 16 19. 06 20. 80 21.98
K, 20.73 21.77 21.24 21.51
K, 23.34 22.41 21.20 19.75
R 4. 180 3.356 0. 443 2.236
BEEDER K, 15.25 15. 46 15.97 16.31
K, 16.29 16. 65 16. 31 16.32
K, 17.22 16. 65 16. 48 16.13
R 1.970 1.187 0.570 0. 196
5 A4 gr =z M K, 8. 180 8.337 8.493 8. 663
K, 8. 620 8. 657 8. 437 8. 460
K, 8.693 8. 500 8.563 8.370
R 0.513 0.320 0. 126 0.293
Bk K, 19.79 20. 39 20. 93 21.84
K, 21.64 22.18 21.59 21.81
K, 23. 14 21.99 22.04 20.91
R 3.346 1.781 1.104 0. 930
x4 REMSEFENN x1 RBERFENH
J7 25 K R SS S F J7 2 K R SS S F
A 26.742 2 3.205 A 16. 855 2 10. 099
B 19. 057 2 2.284 B 5.766 2 3.455
c 0.358 2 0. 043 c 1.851 2 1.109
PR 8.345 2 1. 000 PR 1.67 2
FE:Fy 05(2,2) =19.00,F, o, (2,2) =99.00(%£ 5 ~7 ),
RS SAHAEEBZMAENN 2.7 HAERECTZEAE R0 S 2 i etk T
7 %K IR ss f F 4 AB,C, AT 3 IR IR 5, A5 R B E
A 0. 462 2 3.422 26.27 mg-g’l(RSD 0.6% ) MELTESHERN17.93
b o : o mg g~ (RSD 1.4%),5 A~ W4 & ik 2 il %y 9.213
c 0. 024 2 0.178 _ . .
. o 14 ) mg-g ' (RSD 0.9% ), #& & & H 23.50% ( RSD
TRZ2 .
2.4% ) o T EAERRECT 23R BOR Bopk PR L 3
6 REIRIBLESN W, i R, BT LA SCLL 12 f5 1 75% £ B I 4
VEE3 Ss f F P U BERAE I 2 min JEAT IS, 45 SR by 5 o I o o 43
A 5.826 2 78.730 <0.05 ¥ 26.91 mg.g““é‘égi}j\%%%ﬁlg‘y mg -
B 2.816 2 38. 054 0.05 -1 s N A L O . 1 s e g o
< e S EEZM N 9.358 mgrg T L IRTFRY
c 0. 402 2 5.432 _
o oo ) 23.85% . HRIL4 YT HEIR 3 YOHIH 4 5 4 A b
= .

AR AR B2 B M TR B RO
.23 .



5518 65 4 1 o5 0 % A Vol. 18 No. 4
2012 4F 2 H Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2012

N

YA B HE LU 58 S AR K I P 2 W8 B St PR I T2

EHEL,EHRA EKRW, %
(LBmPEFR,KE 030024)

[HE] BM:MREMIEEREGES RERAKEEZHENE T R M. FiE RSB 5 Mk o R 3 B
() CEHR EL A Ok S 4 MR RIT IR A S S R, &R Sk B T 2 544 A D% 130 W, Bt (a] 6 min, K}
Wi 1:40 (gomL™") 4RI 3 . MR & SRR 15.79% ;{5 S0 IR & S WU 15 11% o 2040563 B 4347 2%
B P IOIEAR B A IR ZHE NS5 . G5 B IRIRIR & Z M & B AESRRBWIR G 20 & 0 22 5, ARk 3
LR S A Tl A,

[XEIR] %S RE RS ST ik FTIR

[(hE#%S] R283.6  [X#HHFIEEB] A [XZHS] 10059903 (2012)04-0024-04

Optimization of Microwave Extraction Technology for Water
Soluble Polysaccharides from Codonopsis pilosula and
Poria Cocos by Uniform Design Method

WANG Xiu-wen, WANG Ying-li* , PEI Xiao-li, GAO Hong
( Shanxi University of Traditional Chinese Medicine, Taiyuan 030024 ,China)

[ Abstract] Objective:To optimize microwave extraction conditions of mixed water-soluble from Codonopsis
pilosula and Poria cocos. Method; Uniform design method was usd to investigate effects of microwave power,
extraction time,ratio of solid-solvent and extraction times on the content of mixed polysaccharide. Result;Optimum
microwave extraction technology conditions were as follows: microwave power was 130 W, extraction time was 6

min, ratio of solid-solvent was 1:40 (g-mL™"), extraction times was 3 times, yield of mixed water-soluble
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