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Optimization of Technology Conditions for Banxia Baizhu Tianma
Decoction by Semi-Bionic Extraction Method ( SBE)

CAI Mei-chao, XU Nan, ZHANG Chao, SUN Xiu-mei® , ZHANG Zhao-wang
( Shandong University of Traditional Chinese Medicine, Jinan 250355, China)
[ Abstract] Objective:To optimize the technology of Banxia Baizhu Tianma decoction by SBE with uniform
design. Method: Using uniform design table U, (9' x3%)to optimize the technology conditions of Banxia baizhu
tianma decoction by SBE with composite evaluate indexes of gastrodin, glycyrrhetinic acid, total area of HPLC, total
flavonoids and the extract of molecular<<1 000. Result; The suitable pH for three times of water solution shoud be

2.00,6.56,8. 73 respectively and the total time was 4. 916 2 h. Conclusion ; Combined with practical production,

the optimun pH was 2.0,6.5,8. 5, the extraction time was 2. 0,1.5,1.5 h respectively.
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SAERE, AR N HE B Y BOR Aractylodes
macrocephala Koidz (%) T AR ZE, H =y T RHE Y H
¥ Glycyrrhiza uralensis Fisch AR KR 2%,

KFRZE R B (HiE 5 612-8206) , H 50 IR iR %) fif
A (AtE45 723-9002) 0 [ rb [ 24 AR A E
JIt s W O Ry il , K R B alik, H A im0
WA T
2 AEEER
2.1 HABOHIKE bR UE SR Ryl M A e] E
SEPE AR FUA% RO | RO K R B R ik
45 45 R AF AR TR AR B2 T, 0 08 25 56 10 32 R ok
LW L, IS U, (9" x37) REHEL
TR EK2,

®1 EARXKRFFHHYERITABREARAKTE

. A — B C = D &5 pg
AT koM mkpH MOKpH gk pH
1 2.00 6.50 8.00 2.00
2 2.50 6.50 8.00 2.00
3 3.00 6.50 8.00 2.00
4 3.50 7.00 8.50 3.50
5 4.00 7.00 8.50 3.50
6 4.50 7.00 8.50 3.50
7 5.00 7.50 9.00 5.00
8 5.50 7.50 9.00 5.00
9 6.00 7.50 9.00 5.00

®2 XEARXBKFEHAHTRITRE Uy (9" x3°) ZWHigHt

No. A B c D
1 2.00  7.00  9.00 5.00(2.0,1.5,1.5)
2 4.00  6.50  9.00 2.00(1.0,0.5,0.5)
3 2.50  6.50  8.00 3.50(1.5,1.0,1.0)
4 3.00 7.50  8.50 2.00(1.0,0.5,0.5)
5 5.50  7.00  8.00 2.00(1.0,0.5,0.5)
6 3.50  7.00  8.00 5.00(2.0,1.5,1.5)
7 4.50 7.50  9.00 3.50(1.5,1.0,1.0)
8 5.00 7.50  8.50 3.50(1.5,1.0,1.0)
9 6.00  6.50  8.50 5.00(2.0,1.5,1.5)

TE AR5 NECTR YO 5 1,23 PR TSI ]

2.2 FESWEMIEI AT L BIFRER 10 ~20 HH

W92 g, Fe e 2 A s LI, H R T ARl i $E H 3 Ik

(K BEARK YR Ry 245 41 B 52 19 10,8,8 £%) o 2 5 3

R OB YOML g, B0 (3 500 remin ', 25 min) ,
« 22 .

— A W A Y, B W B R E ]
000 mL, B3 Mr<1 000 424 (¥ £% 5 W SBE,, ( &
=W E N 0.092 g-mLfl)o

2.3 MW AW A R B IR 2.2 TR MR AR
SBE, ;4 10 mL, 28+ 3R H S5 -/K (3: 97) IR A i
WA ERE 10 mL, 203 0.45 wm LU E S,
RPAS AR A, HE R BRER & 5 HPLC g 1w AH
S (VR A 0.092 g-mL ™),

R BRI 2. 2 TR B R SBE, o 45 25 mL, il =
S B30 mL £Rf2 2.5 mL, KA 137 1.5 h, F 20 mL
SRR 2 W, = S e, R B A & 10
mL, 55 0. 45 wm ffALUEMEIE T, ROAS L0 B, , it
R IR A 5 (BN 0.23 gomL ™) .

K& B 2.2 T B S K SBE,, 4% 100 mL, ¥
IR E 50 mL, ALK C 5 (8 1 mL A4 T
25k 0.184 g) , it Mr<<1 000 $2 B4 15 5 1 B
s
2.4 XFRRGHS M  AE ORE B BRIOR RR R X IR
1. 74 mg, FJ 5 FC o) X B 1 (0,174 g-mL™")
G 5 PR HICH B VIR Xt B 0. 29 mg, T Y s 7 R F
HRI T (0.029 g-mL~") , K % Bk B Rz 1 X B
3.95 mg, HI B G ] 0O BE O 1T1(0. 395 g-mL™")
2.5 orEiE
2.5.1 RREMFEWE Diamonsil C i
(4.6 mm x250 mm,5 pm) ,HsHH L H5-0.05% B
B2 (3:97) , K & 220 nm, 53 1.0 mLemin ", #%
W25 °C R R 20 pL, WA 1,

PRl 2 i 2l RS B I 2. 4 3R X RO
I, ¥ bR s &k, & 3E R 1,3,5,7,9 L, DL IH
BUR AR, RIKER I & 2 (png) B AL b, 75 1A
TR Y =1646.1X +153.27(r=0.999 8) , £k 1 i [l
0.763 ~6.867 ug.

SRME B2 3 5T A A, &

HERE 20 L, 4% B3R 00535 25 1 Rk I e T3 KR 3
& d L 25 R L3R 3,
2.5.2 HHRERBREEENE Diamonsil C %
(4.6 mm x 250 mm,5 pm) , i shAH B EE-0. 1% R
(87:13) , &P K 250 nm, i@ 1.0 mL-min ", #E
I 25 C iR 20 wL, WA 1,

PRl e i 2 il RS B I 2. 4 300 X R
I, 4% bR s &, & iR 2,6,10,14,18 L, LLIE
T AU AL R, H B R R B & & (pg) B AL b, 15
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AL XTI (220 nm) 5B KA (220 nm) 5 C. B4R (BRICHR) D XTI & (250 nm) 5 E. fEAE (250 nm) 5 F. B (B H 55
L RBRE; 2. HHE KR
B1 $EHRXAKH HPLC

®3 FEARXRIFTHFMERNEIZEZGREGASEERMENLLE

No. K/ mg-g ™" H Bk R /mg - g ™! HPLC G 1 FR S/ mgeg " <1000 D # 54/ mg-g " V&
1 1.4341(1.3259) 26.658 5( —0.0114) 4495.47(1.737 8) 3.100 1(0.757 1) 0.222 2(1.3353) 9.699 5
2 1.4375(1.3337) 38.6413(1.184 3) 2628.56( —0.6503) 2.4918( -0.2737) 0.109 1( —1.543 5) 1.822'1
3 1.1850(0.767 8) 37.544 8(1.074 9) 3490.23(0.4520) 3.292 0(1.082 3) 0.193 5(0.605 9) 8.1199
4 0.2490( -1.3296) 12.2959( —1.4445) 3 151.16(0.018 24)  2.871 8(0.370 3) 0.121 8( =1.2210)  -8.794 3
5 0.7146( -0.286 1) 12.298 5( —1.4442) 2300.34( —1.0705) 2.387 7( -0.450 1) 0.2140(1.126 3) -4.354 0
6 1.048 0(0.460 9) 22.8953( -0.3869) 3 675.76(0.689 2) 3.544 4(1.510 0) 0.161 7( -=0.203 8) 3.076 4
7 0.4198( -0.9489) 30.737 6(0.395 7) 2466.62( —0.8574) 2.394 0(0.4395) 0.175 4(0.145 0) -3.038 3
8 0.4880( -0.7939) 23.746 2( -0.302 0) 3 783.13(0.826 6) 2.0312( -1.0542) 0.186 7(0.4329) -2.2152

9 0.6058( -0.5299) 36.132 5(0.934 0) 2241.17( -1.148 1) 1.766 8( —1.502 2) 0.1432( -0.6771) -4.3161

B

19572 ¥V =1 606.2X +14.7(r =0.999 7) , £k
JEFE 0.538 ~1.614 pg.

GEIE RSB 2.3 IR AR B, 4
PERE 20 L, e b o g S5 4, A0 D e 1B H Rk
PR 1 i S SR LR 3.

2.5.3 BEEWE 2.2 3R gl
?’ﬁi D],go
PRl LA 22 RS R 2. 4 I5UT X IR A 10

i Bz 1 X HB 3 0. 02,0.04,0.06,0.08,0. 1 mL, il A
BT mL, BANA 10% KOH & 0.5 mL, % J& ik

:DFF 5 N A bR A A TS B s QY = (RIRE + HRIKIR) /2 x5 + (A HHE] + HPLC SUETRIFR) /2 x 3 + 4p T hE <1 000 $2H04) x 2,

5 min, H B BT E AR R 10 mL, DU ERARE =5
FIXT R 7R 412 nmo b0 52 WO o DA R R C
(mg-L~") AR AR bR, OB EE (A) R AL bR, 2 il b o
[T £, 205 R B0 R Y 2 P VE R 20 ~ 100 pg-mL ',
[ 752 A =0. 053 2C + 0.015 1(r =0.999 7)
TR E R AR 2.2 TR (A SBE L, %
4.0 mL, I B A B OF E 4% 2 10 mLo BB SR B
W1 mL,Ji10% KOH #¥#0.5 mL, &K & 5 min,
FH VR B A BE 22 10 mL, £F 412 nm KRN E A, 55 B Bk
ARV 1 mL, VP B B 22 10 mL, A5 O 28 X IR
.23 .
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GERNE 3, HEWRER) /2 x5 + (EVHE + HPLC ST R ) /2 x

2.5.4 HPLC B!  Diamonsil C, 8% t¥ (4.6
mm x 250 mm,5 wm) , WA 2 (A) K (B) 2kt
Fh BE VR I B B :0 ~45 min (5% ~45% A) ,45 ~
60 min(45% ~100% A), 3 1.0 mL-min ', ¥
WA 324 nm , #:9R 25 C, #FEREE 20 wl,

WL 2.3 300 F B AL, $5 1R RO A
PSP AR SE T HPLC R T B, 45 S U363,
2.5.5 A4 F B <1 000 35 U 5 R i
W 2.2 30 F i SEB,, % 10 mL, B % & L, K
WA T, F 105 CHREZE &, 55 0 4 F
<1000 $EHU i 245 RT3,

2.6 PR DLRIKE.H ROIKER LB
HPLC 24T F  Mr< 1000 S0l 48 4% , 45 48 b7 B0
AR X! = (X, = X)) /S, HEAT bR AL Ab 30 (X
X, RE S0 ¢ Ay X 9 AN KT RE R
i OB S, R Ay AR MR 2%, B S, =

LR 0 bR 00 . b A
JE I X B AR A FE B E T PR i B T
AT B AR 2 550, AR 9 A B0 B X AU SR A
WAL AT s b Y . R .Y = (KKK +

3+ Mr<1 000 $2 B x 2,45 5 0,36 3,

W22 3 b Y AE T JYSYST #0212 b1 2% 1 o]
P 4b 3 A5 0105 7 R

F= -292.652 7 - 35.305 64 +87.354 7C +
5.807 8D —2.080 5B> —4.997 3C* +5.320 5AB -
0.994 7ADr =0.999 9, F(7,1) =250.53, # F {i %
Foos(7,1) =236.8,F, . (7,1) <F,P<0.05,ffLL F
K g am ik, [ E 7 A X B O R AL
HEATRACAL B, Y (g 30 BB A Oy 1) R A A, 1R R
4k A =2.003 5,B =6.558 0,C =8.727 4,
D =4.916 2, fW{H Y =10.511, Z5& 47 5LFR,
B 2 5 AR KK A SBE 3L T2 4400 3
FIHIK B pHARIR H 2.0,6.5,8. 55 4 B AR K
2.0,1.5,1.5 h,
2.7 BRI FAET7 B RR O 25 KR 92 g,3
1y 4 B8 2.6 T0F Ak H B T 28 A% 4 ) A R, DA
2.3 TR 5 ik A% 4% 48 AR o i I R, 4% 2.5
TN & 46 A o B9 D 58 J7 s, 4 4R A o RS R
2.6 TN Jy A AL B AR RN EAA, RO AR 2R G I
Y’ g5 R W R R 50 B8 BOR 25 5 PE AN Y 1 0 il
DA, W3R 4,

R4 RIENIBREETHNITENREARESITENE

Eisgan X RSD/% Y’
1 2 3
KEEE/mg-g ! 1.454 1 1.419 6 1.439 8 1.437 8(1.162 6) 1.21
HE R/ mg-g ! 28.641 9 28.198 9 27.065 4 27.968 7(0.113 9) 2.90
S /mg-g ! 3.693 2 3.8156 3.810 4 3.673 0(1.427 1) 1.83 10. 656 2
HPLC 3 i i A2 5119.21 5131.39 5105.95 5118.85(1.843 6) 2.49
Mr<1 000 2 B4/ mg-g " 0.407 6 0.418 4 0.404 6 0.410 2(2.558 9) 1.77

0 OFF 5 A AR AL AL FR B @Y = (RIRE + HERER) /2 x5 + (B IEE + HPLC ST /2 x3 + Mr<1 000 214 x2,

3 itig

TEZAEbr LB v, 3 % R LR 6 P40 k7 5K
RGO AT RO AL . ARSI S R E
H R KR VHPLC S Y B # R <1 000 Da 1) 21
Wi 5 A FE A5 0 BCHE 2F 1T A5 E 1R b B DLIH BR 45 48 B
2Z () B A R0 RN o 4N B A (], DA S G s R o 3 A
22 JER TR P T B RPN T S e R T 2H A 2R
TEFVECE WA S ] et . FEAR % SBE 7% “ A R
G, ANHERL T8, FAENLR 25805 S B B, 4
PR 8 bR AE 38 BT 203 26 b 1y E R HL AT, 45 T AN )
PIMA R B, LA bR AL IS A9 (BN ARG KA, B AS 25

- 24 -

G A .

25 %F 380 A A A 2 v IS R R A 1 B
L4k 280 Mr < 1 000, H A #:% > 1 000, 41K
WHMEH AZSEH Rb, AZ B4 Rb, AB B
Re &5, X5 rp 245 16 M 540 4 F 5 R 7 X 245 Fif
ARG L RS . N B RE AT R
ZWE B 55 Ky T 1 ) A 2 B M W
Mr<1 000 Da f4& B 1E K PFA 5 A, BV XA 2%
B — JC R AR TR 25, nl L Mr<<1 000 ) 2 B4
AR R BT Z PR B & . BL Me<<1 000
PEHY R E 2 W) AE RIRE H B VHPLC G
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15 g L7 AR BV W, I ACHL 22 WA W 173 (AR Sevage IR, 1 22 B R 2 W KL B I 4l 1k 38 16 B B 1 A B4 T8 8
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Complex Purification Technology of Effective Parts from Astragali Radix

DUAN Li-jun, SUN Bo-hang"
(Key Laboratory of Structure-Based Drug Design & Discovery, Ministry of Education, College of
Traditional Chinese Materia Medica, Shenyang Pharmaceutical University, Shenyang 110016, China)

[ Abstract] Objective:To optimize complex purification technology of effective parts from Astragali Radix.
Method: The technology of polysaccharide alcohol precipitation and removing protein were optimized by orthogonal
test with the yield and content of polysaccharide in the extract as index. Purification technology of total saponins
from Astragali Radix was optimized by single factor test. Result: Optimum ethanol deposition technology was as
follows :3 times of 95% ethanol was added to the solution and keep still in 18 hours at 40 C with the concentration

of 1: 1 ( material ; solution volume ) ; The optimum technology of polysaccharide removing protein was as follows: one
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