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Optimization of Extraction Technology of Shentao Ruangan Capsule by Orthogonal Test

LI Hui', JIA Jianwei', LI Yuanbin?, ZHOU Daihan*?, LAI Xiaoping'? (1. Research Center of New Drug Develop—
ment, Guangzhou University of Chinese Medicine, Guangzhou 510006 Guangdong, China; 2. Research Institute of
Mathematical Engineering of Guangzhou University of Chinese Medicine in Dongguan, Dongguan 523808 Guangdong,
China; 3. Dongguan Kanghua Hospital, Dongguan 5238082 Guangdong, China)

Abstract: Objective To study the extraction technology of Shentao Ruangan Capsule. Methods An orthogonal test
was used to optimize the exiraction condition. The contents of ginsenoside Rb1 and chrysophanol, and the yield of dry
paste were adopted as the indices for optimizing the ethanol extraction technology and water extraction technology. Re—
sults The optimal ethanol extraction technology for Radix Genseng, Radix Angelicae Sinensis, and Radix Salviae
Miltiorrhizae was extracting for 1 h each time and for two times with 7 times of 75 % ethanol. The optimal water extrac—
tion technology for raw Radix et Rhizoma Rhei, Herba Agrimoniae, Semen Persicae was soaking for 0.5 h and extract—
ing for 1.5 h each time and for 3 times with 9, 7, 7 times of water in order. Conclusion The optimal extraction
technologies are reasonable and suitable for the extraction process of Shentao Ruangan Capsule.
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Table 1 Factors and the levels for alcohol extraction process or—

thogonal design

A B C D

Y T YTy —r ey
1 65 0.5 1 7
2 75 1 2 8
3 85 1.5 3 9

2.1.2 THFFRRIME  He4b 7 w0 110 FRECA s
Z . M. FFE, HIESHE R RPN A R RKE
TP, 254 M AR, YEad, VBV R 2 Rk
FEifm, BETEPREEENZRLNS, KEHET,
F 105 CTHE 4 h, BETELSTRH 30 min, HEHE
WRRE R, TR TERE,

2.1.3 AZ AT Rb, 5 &E

2.13.1 A% &M 3% FE N Waters Atlantis C5(150
mm x 4.6 mm, 5 pm); JEIAHRN NG - K BV
B, UL 2; WEE KN 1 mLe-min™; KK 203
nm; AR 10 pl; FORIEREI A S BT Rb, 1§11
AR T 20000,
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Table 2 Gradient elution procedure

g, A AR BRI 3 h, 2k S b
W, TR, ERUEAFEEA 100 mL 42 H
H, ORI AT IE T 50 mL, #%E, CEER,
M AL ()% 250 W, 4% 50 kHz)30 min, JEid,
FERVIUEW , FEH IR 25 mL B2 K 7%
T, BRI EERE RS 2 10 mL IR, 0 R
BEZIE, #57, g, Beugm, R,

2134 LMK RFHR MEWRASEAT Rb, X1
AW L, 2, 3, 5, 7, 9mL BT 10 mL A&,
TR EEEZS, JERE 10 wL, #2208 Fod i 214 i
AR, DAIERER B R AR s, H N € i 0 AT AR A 20
A bR, AR TR Y =2655100X+68926, r=0.9995,
T NS BAT Rb, BYHEFE R 7£0.4059~3.6536 ng Z [
BRI RAFIMR R .

2.1.3.5 MERL 3 A B W IBOGT Bt R 3
FSWAS 10 wL AR ARG, e &, R
BE, RHASGAIMBOES 2, BT ERRMERER
A E N 100, Y RE0r R 0.2, 0.8, 45R
RILLEA TRy, WERA TS BB AT 07 22 50 7
gEHLLER 3 FER 4,
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Table 3 Alcohol extraction process orthogonal experiment results

R A B C D FEBRG AR RY BB 0 AT

A [E] /min IK 1% G 1%

0~20 78—60 12—40

20~21 60—78 40—12
21~30 78 12

1 1 1 1 1 14.82 1377 22.82
2 1 2 2 2 27.69 70.01 85.52
3 1 3 3 3 3113 7343 91.03
4 2 1 2 3 28.07 63.85 79.80
5 2 2 3 1 31.28 82.58 100.00
6 2 3 1 2 19.00 14.62 2631
7 3 1 3 2 26.82 70.89 85.82
8 3 2 1 3 10.60 11.66 18.08
9 3 3 2 1 2191 50.56 62.98
K, 19937 18843 6721 185.80
K, 206.11 203.60 228.80 197.64

Ky 16687 18032 276.84 18891
R 1308 776 6988 395

R4 BRIZHEDN

Table 4  Analysis of variance for alcohol extraction process

2.1.32 XTHEE R TS KB RIS 2T Rb,
XTREShIE B, A B A= T NS 24T Ry hy
0.4 mg WIXT RS, 1 0.45 pm GLFLUENSE, Ly
W, B,

2.1.3.3 ML ARG HIAY B RS IR IR T
S, B, &S g, REERRE, BRI

JrZERIR EZEIR AmE Br FAH W

A 293.50 2 146.748 11.7
B 93.10 2 46.548 3.71
C 8027.87 2 4013936  319.59 P <0.05
D 25.12 2 12.559 1.00

WEE 25.12 2 12.559

H: Fos(2,2)=19.00,

H1 7 28 3 W 45 2R R R0 2% DR 2308 a8 24 SRR i R
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Table 5 Factors and the levels for water extraction process orthog—

onal design

A B C D

o BLUUINIR] b RIBURHR] b SREOREL /K ke /%
1 0.5 0.5 1 7
2 1 1 2 8
3 L5 L5 3 9

222 FHFCRBME  Feab 209 1710 FRECE K
NSRS PR, FRIER R E RS ST
AT PRI, e, WEWE T O TR R HE N
KILF, KiszET, T 105 CTH: 4 h, & THRsh
A 30 min, MHKEHIREER, THETHEEE,
2.2.3 KW & will &

2231 ARSI R Agilent Cig(250 mm x 4.6
mm, 5 wm); WA N HEE -0.1 %W R IE R (85 -
15); i 1 mL-min™; #EE 30 °C; Kl & 254
nm; PEFEE 10 pl.

2.2.3.2 XFRESHIA TR P HI S R B PRI B T %
T, IH R AR 1 mL ORI 16 pg BRI,
A SRy Xl B U

2233 fERXA Rl g B IE AR U T
REGE, A, A3 g, MR, BHE
HEIEI T, AL 50 mL, %2, HRERER,
R AREE ()% 250 W, 4% 33 kHz)30 min, J#%,
FFREER, APESERANER, 75, i,
erugw, RIfs.

2234 KAERRFZEE 3 SRS 5 WO BR i 5 TR
1, 2, 3,5, 7, 9mL#| 10 mL (ISR, I g
JEAS, AU 10 pL, M H Ak mARaE. U
A 8 T 0 TR AR A s, R T o TR

FEE () MG A bR, SEFTERME RN, 75 [y
Y =4863.6X-11431, r=0.9997, W] My ke
TAE 0.016~0.144 pg Z A GG RAFAIZIEC R
2.2.3.5 MERE 430G 5 WO BE  WRn AR i
FEWAS 10 wL {FAAHGATEAL, e, 5, 4558
W6, HZESIINET,
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Table 6 Water extraction orthogonal experiment results

s A B C D THEME L REBEBE % S
1 1 1 1 3.68 7.8981 13.40
2 1 2 2 2 3.68 35.1886 59.16
3 1 3 3 3 14.94 60.3282 100.00
4 2 1 2 3 21.87 29.5454 49.41
5 2 2 3 1 11.85 47.6485 89.44
6 2 3 1 2 18.47 23.0689 3843
7 3 1 3 2 8.87 37.6184 62.84
8 3 2 1 3 14.91 25.7737 42.37
9 3 3 2 1 8.42 32,7243 60.06

K, 17256 125.65 9420 162.90 14.00
K, 177.28 19097 168.63 160.43
K; 16527 198.49 252.28 191.78
R 4.00 2428 52.69 1045

R7 KRBREXEIHTHTENTR

Table 7 Analysis of variance for water extraction orthogonal design

DK EEVHM Al By Pl BEM

A 24.41 2 12.203 0.1
B 1069.88 2 534.940 5.28
o 4169.60 2 2084.802 2059  P<0.05
D 202.55 2 101.277 1.00

WEE 202.55 2 101.277

W Fos(2,2)=19.00,

F 7 25 43 B 445 SR AT 0 45 PR 2 i 08 446 SR R ik
AN R BOAREL(C) > $EEE RN (B) > /K A% (D)
>SIRWATE] (A), A, B, DR EM2ZER, HAC
AR EME L 455 PR LR AR, IRBEK
P T 20 ABCD,, MR 0.5 h, Al 3
W, BRI LS h, IKAEECHS 1R 9%, 52, 3K
% 745,
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Table 8 The validation experimental results PEGT-, ATERAVENMR, RAETFT, ST b=,
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894099 BB A R AT -F BE-0.1 mol/L HC1(4 : 4 : 2, VIVIV)AEFK AR, #id Fak# R e #8705, 33608
AR R B BORAR CIE ST L, RIS B, RS T AR M. R 3R 300 mg A0 B,
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Separation and Purification of Koumine from Gelsemium elegans by High —speed Counter —current Chro—
matography

LIU Hao "2, SHEN Jie', LIU Ming', XU Ying', YU Changxi'(1. Department of Pharmacology, School of Pharmacy,
Fujian Medical University, Fuzhou 350004 Fujian, China; 2. Pharmacy Department, Armed Police Hospital of Fu—
jian, Fuzhou 350003 Fujian, China)

Abstract: Objective To develop a new method of high—speed counter—current chromatography (HSCCC) for separa—

tion and purification of koumine from Gelsemium elegans. Methods The crude exiract of Gelsemium elegans was sep—
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