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Extracting process of optimization of Sichen Zhike Granula by orthogonal test
WANG Guang-fa', LIAO Zheng-gen', LIANG Xin-li', ZHU Jing-yun', YU Ri-yue’, NIMA Ci-ren®
(1. Key Laboratory of Modern Preparation of TCM, Ministry of Education, Jiangxi University of Traditional Chinese

Medicine, Nanchang 330004, China; 2. College of Pharmacy, Jiangxi University of Traditional Chinese Medicine,
Nanchang 330004, China; 3. Tibetan College of Traditional Tibet Medicine Lhasa 850000, China)

Abstract: Objective

To establish an optimal extracting method of Sichen Zhike Granula. Methods

The extracting method of Sichen Zhike Granula was optimized by orthogonal design, taking the extraction

rate of bergenin, glycyrrhizic acid, and chlorogenic acid and extract yield as indexes. Results

The optimal

extracting method was reflux extracted twice (1 h/time) with 10 and 8 times the volume of 60% ethanol,

respectively; The medicinal materials were soaked for 2 h before the extraction. Conclusion The optimal

technology is reasonable and suitable for the extraction process of Sichen Zhike Granula.

Key words: Sichen Zhike Granula; orthogonal test; extracting process
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EHENENHEYRE EHE Artemisia scoparia
Waldst. et Kitag MR 2B, ARBTAKE R
R ATAFEERTAHEEHNETLEE. FHA
B, K XK FEAR B R 4 i 4

2 AESER

2.1 AEERWMEHTERETL

2.1.1 fai%%&{4.Symmetry-C, i858 (250 mm X
4.6 mm,5 pm); WEN A P EE-K-BERR (22 ¢ 78 ¢
0. )M A1 mL/min; PP K275 nm; i
’:25°C ;iR 10 pL, ELRRBGET.HEBXK
Reifg 50t REEh et TELS
B AR RLZNARKE TR A EELA 1,
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1 ZAREXMRMK(A) AHANB(B)ABRESR
A4 @ (C)iy HPLC & ik
Fig.1 HPLC Chromatograms of bergenin reference sub-
stance (A}, compound extract solution (B), and
negative sample without Herba Bergeniae (C)
2.1.2 BMAEEAECH . MERBREEOE 1 mL
EF 10mL B MASIHBREZE, A+
HEN 1 mLFEEETF S mL BEEP. MEsHRERE
EHIE 0. 45 um ML IEBINE R, BIABHERA S AL
2.1.3 XRGAERMARH HEERDUE QER X B
5. 86 mg, & 50 mL BIEP MFBERFEEZLE,
B, RRER 117.2 pg/ml B AR
2.1.4 PRYEMZ ML o B E RO R &
¥% 0.5.1.0.2.0,4.0.5.0 mL, & 10 mL E¥F,.m
MR BEZE,ES, 018, 2HHERF 10 4L,
DARERE R BWR B OO BB AL R, @ E R (Y) R 4
o 2hlir R, BRRVIAOEEE S 86~
58.6 pg/ml BRFAMXR, HHNBEY Y=
11 808 X—1657.4,r=0.999 9, ’

2.1.5 HEEAR BERIEQREMRRER
10 L, BEEH#HF 6K, MEEERRALE, ITHSB
RSD % 0.27%.,

2.1.6 BEHAR - RELRER,25TF 0.2.4,
8.0 h it M E. HEEBXREREKE,. B3
RSDH1.05% ., R ERMAKBEBE IO R
MELRBE. .

2.7 mEERERAR.ACMTEORRARRK
BEHNE %L AR RBRBEPMACHRYA
80%.100% .120 % f & A 3K K X B &, ) & BEK &
W ATHE HREERE, FREAXETHE
W3k 98. 42% ,RSD 4 1. 89%,

2.1.8 HAMNE - BERRELABERMNESR
EWBBHEEE 10 L EABHEEEN M, %
SMRETE .

2.2 HEMME ENEY

2.2.1 %% {4 Waters Symmetry-Cy, 8 3% 4 (250
mmX4. 6 mm,5 ym); WEHAH : P EE-0. 2 mol/L BEMR
SV UK BR (57 2 43 = 1) BM &1 mL/min;
KWK 250 nm, HE8 25 T HER .20 pL, #
EREZHT HERGEESHKXABEBRPHME
EEXPTEL)E AHRRERRHHMEL T
®,AmEELA 2,
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Fig. 2 HPLC Chromatograms of glycyrrhizic acid
reference substance (A), compound extract
solution {B), and negative sample without
Radix et Rhizoma Glycyrrhizae {C)
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% £ ® Chinese Traditional and Herbal Drugs $§ 40 % % 12 % 2009 %&£ 12 A « 1903 -

L ER; 8 SURYIEE

2.2.3 XERGEBABCH B EHRREERE
B 5.10 mg, B 25 mL B, MRMBEHHE
REXNE B, BEBKEN 204 pg/mL KX R
o P

2.2.4 IRYEMRMLH . SRR REH EREE:
X} B A% 4 ¥ 0.25.0.5,1.0,2.0,4.0,5.0 mL, &
I0mL B+ MASNERBELE, &S, 5.
S RIHERE 20 pL, DASERE BB BE (X0 B A 4, 18
AR AL, TGRS, FRRYUSEH
REIES. 1~8L.6 pg/mL ERFERMEXRR,BIHFT
BHY=15.415 X+7.076 4,r=0.999 9, ,
2.2.5 HEERAR .- HERRHERGEXMNBEE
W20 u, BEEHH 6 K, HBEEBERSE, HH
8 RSD %} 0.53%.

2.2.6 BEARR . BESRER, 25T 0.2.4,
8.0 h HBEWME., HAEHERKERBEKRE,H3
RSD X 1.55 %, &RER HEAZBBAEIOR A
WELARBE.

2.2.7 fERERAR.EENEHERELRE
WERE BB AN BT MAC R
£ 809,100 % ,120 % f H B BR &k £h F L&, ) 4% it
RABR HTNE HERRR, FREAXEYL
By H 97.81%,RSD A 1. 62%.,

2.2.8 REEMNE TR AE R ER
bt B RIS 20 pl, A EEWE,
BHMREETH .

2. 3 BRFEMWMEHENE

2.3.1 i &4 . Waters Symmetry-C,s i &
(250 mm X 4.6 mm,5 pm); it 34 . F BE-K-BE B
(26 ¢+ 74 + 0. 1) AFRME: 1 mL/min; WP K
327 nm; KER 25 C SRR .20 pL, T ERKRMG
T.BEREHEES MR RERS 6 EEEET
TELHE AR ERRAREX T, 6%
RHE 3.

2.3.2 HMRASBERMEH FEZRBEK | mL
BEF 255 mLizARKT. MOONFREREZNE,
0.45 pm S FLIB AR i, BN7E .

2.3.3 X BB U VR A D W N O AR AR IR R X R
5.06 mg, & 100 mL AZ G E M, 10 50 % F BV
HERZZE . B, BHEBEEN 50.6 pg/mL #
JOgifny - B 27 8

2.3.4 HRAEMRNSH 0B ERRSREK R
B & ¥ 0.5.1.0,2.0,4.0,5.0 mL, B 10 mL &

e
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B G (C) i HPLC iRk W
Fig.3 HPLC Chromatograms of chlorogenic acid
reference substance (A), compound extract
solution (B), and negative sample
without Herba Salsolae Collinae (C)
ERBEP MO HBRREZE.E5 08, &
FIHERE 20 pL, LAGERE SRR (XD B4R, 1
RO QL. ehirEmE. GRRARAR
% 5.06~25.3 pg/ml B RFARHXE. EHEH B
A Y=58.282 X+2.753 7,r=0.999 9,
2.3.5 WA 0 B AR R AR X R O
20 L EEHH 6 0, MARERBNE, B
RSD 3 0.28%.
2.3.6 REHRR RUULRER, 25T 0.2.4.8.10
hARERE TR SURMUR BIR B, 48 RSD 3 1.07%,
RN PRGIEBTE 10 h AREHERIEE.
2.3.7 fnte BRI £ W E SR IF R 2K
MNEEZBNLE TG RBRBETMACHEY
80%4.100%.120 % K 4% SRR %F B &, o 4% i 0 0
W BEATIE TR EIWCR. HBREFME YRR
7 98.08%,RSD % 1.26% .,
2.3.8 AR ETE N R AL R G AR AR
Xt BRI WB& 20 L, HE AR G4, W SE , #5250
mEITHE.
2.4 FEEKFHGHE RETNXRFRER EK
BRI 2 h, BBOKBBAE N2 K. BT EEER
REUE R A& (A) RRBETE (B), Z B A B4 3K
O3 EmMER. BITHEEREE 3 MK #T,BE
BEKFRE L,
2.5 EXHEBEITRER FKRNEILEE LT
24 100 g, WK 2 RHIKXBRHATRIN, & 2 K
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Table 1 Factors and levels Table 3 Analysis of variance
K H X FEXR WHLEYHIH AHE HE ¥ 3.3
A/ B/h C/% A 85. 005 2 0.336
1 P 10 %0 B 1 458. 421 2 5. 761 P<0.05
2 10+8 1.5 70 C 299. 152 2 1.182
3 12+10 2.0 80 RE 759. 500 6

REB, AWM ERBBHIEAXRRE HER . BF
BRYRBREE TEEAXR . HER.ZFERNE
BEMTRESR, RBERRASS W HITE
A EREARERRE () HERRRE (),
BRERBBREGOIOMTRERBRGINERERE,
FAWMSHETAARR HER . SRR REE
HREARERN O, TREBREGRNERE N
0.1, AEAAXRKRBMERFE M 102.16% K 30
L BAEM 87.53% K 04, BFE 1% W m 2. 050
43[30/(102.16—87.53) ], A H EMERKFF
B 1% Wn 2. 228 4+[30/(76.88—63.42)], BEM
REXREHH 1% MW 1.179 4 [30/(101.1 —
75.64) |, e REWHRRMM 26.13% K 10 47, &
B 48 3B TUNEROL BRAE 1L NUE*
1.313 4+[10(33.74—26.13)], RBERERE 2. F
ENWMGERIE 3,

GE¥H{E y=30—(102.16 — y,) X 2.050 + 30 —
(76.88—y,) X 2.228+30—(101.1— ;) X1.179+ 10—
(y,—26.13)X1.313

UGEHIERERER - ERTHEREE
ERERAB>CSA, FESWMERRABHEREX
SATFLHEAABER W, REKME,BE XN %

2 EXHBAAR
Table 2 Results of orthogonal test

I HBHE

b e
-]
<43

n Y2 Y3 Y4 Yy
87.53 76.88 101.10 31.10 63.47
92,91 72.45 81,70 29.94 43.31
87.61 63.42 88.5126.13 25.34
102.16 71.65 84.90 29.72 64.52
95.50 64.87 76.30 28.72 26.94
94,53 75.56 90.76 33.68 59.29
94,03 69.36 97.37 27.01 61.01
89.55 71.75 79.3833.74 27.12
94.08 76.23 75.64 33.53 42.2%

B C
1 1
2 2
3 3
1 2
2 3
3 1
1 3
1 1

Lo L B D N e e |

E RS IR AN S UR R
W N Y = W W o =D

w0

3 3 2
Ki  44.040 63, 000 49. 960 44. 220
K. 50.250 32. 457 50. 027 54. 337
Ks 43.46042.293 37.763 38. 993
R 6.79030.54312,264 15. 544

Fo.05(2,6)=5.14
B, A LR WERETZHN ABC. By
IR0 fE&.8 fERI 600 ZBEME FBEE 1.2
W BRER 1 h,
2.6 RERR - BRERRER BB EMCRSHE
F3RER . AFHNMBEAXR HHER. GFARE
BRERTREBE, R4GRRVERBILERE
LE
24 RERRER
Table 4 Results of verification test
HAXE HERRE ZJFRRE TaNG

BES  amasw mE/% RE/% /Y%
1 88. 83 76.19 96. 18 32.61
2 87.42 75. 34 96. 45 31.93
3 90. 65 74. 60 95.79 32.50
3 it

REBYEERSNBRE LY HTREIH
X RETZHRE ERYWERBY ST R
EHEE. TP RRIZNRS  KESEK
FMERER XR. EERMORSL TR MR
RRREFTLGYH BN EERONEATSHYH
WHEXR MERBEARK. EREHTHYHRR
Iz NEBRRERA T AP BANEZISETY
MR B R E AR, MR RRRR ER
WA ERBEE LR TRRERER. fEERN
HERFHEERS RAEABHIERER. RER
AEEBEFOEERS, RAZHAE W ES
M. HERAHERNERRS RERR RS
HER. AXRANERETHT 3 ME5HYHHR
IR BIE R R BUR . R L R 2y 6 b & P TE PR AL
SRR I ZERARE TG HBRER.
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