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Study on the Optimization of Extraction Technology of Qiwei Chanshen Formula by Orthogonal Test
Based on Information Entropy Theory

XING Zengzhi"*, LI Shuai', ZHANG Aijun' (1.Institute of Traditional Chinese Medicine, Sichuan Academy of
Chinese Medicine Sciences, Chengdu 610041, China; 2.School of Traditional Chinese Medicine, Guangdong
Pharmaceutical University, Guangzhou 510006, China)

ABSTRACT OBJECTIVE: To optimize the water extraction technology of Qiwei chanshen formula. METHODS: The content of
polysaccharides from Gekko japonicus and Panax quinquefolium was determined by UV spectrophotometry, the contents of
camptothecin from Camptotheca acuminata and ginsenoside Rb, from P. quinquefolium were determined by HPLC. The extraction
rate of above three components, dry extractum yield and HPLC fingerprint similarity were used as evaluation indicators;
information entropy theory was used to determine the weight of each indicator so as to calculate comprehensive score. Lo (3")
orthogonal test was used to screen the optimal extraction technology of Qiwei chanshen formula with decoction time, water volume
and decoction times as factors. Validation test was also performed. RESULTS: The optimal extraction technology included 10-fold
water, decocting for 3 times, 1.0 h each time. The results of validation test showed that the average extraction rate of
polysaccharide, camptothecin and ginsenoside Rb, were 74.306% , 13.860% and 52.958% , respectively. The average dry extractum
yield was 16.150% , the average value of fingerprint similarity was 0.991 (all RSDs<<3.0% , n=3). CONCLUSIONS: The
optimized extraction technology is reproducible, stable and feasible, providing reference for the subsequent development and
industrial production of the formula.
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HIE A I AR - R IES T KSR U A P KR
BFE UK BRI ] S 5 DR s AT 5 48, AT 4L 32 i
BOTRICTZ . FEilie T, s LRSS h 2 &
25 A £ R HO D EA IR CERER) L AS T H Rb (T4
HZ) 2 H (BERRMPEFES ) BT BOCR LR TR 155
R AU €35 (HPLC) 48 SUETE AR LB AT M i 45
FET05 RURA I 0T 45 HE AR B AL AT , HETIAS H 45
IEASER A 2R 5043, DUIE i 1E S pIk L R s
I MR IE T2, 7 e S AR B TF R L™l
e S i .

1 #r
1.1 {88

1260 HPLC 1% ( & [# Agilent 23 w] ) ; UV-2401 PC 48
Hh-A] WA T (H AR Byt w)) 5 JY 5002 HL 5K
(7 ROPALER R AT FRA F] ) 5 XS 205 HL 7 RF- (i 1
Mettler-Toledo /A Fl ) ; RE-52AA Jie % 75 & #% ( b1 7.5
HEARAL RS ) s STI6 R o v v 25 0L (S5 I FE 2R R
H]) s KQ-300B AU A A (Rl i s A B vl ) o
1.2 Zm5ilH

BE PR QLA™ IR B VR b 250K R e A BR A
#E45-:20171101) 5 AR (T 7™, pE A R 250k B A
BRSTAT AL S 170301) 5 PUFES R R G A=, iU 1]
FIRH 25K B A BT AT A |) L 4t 0 171001) 5 BB (41t
5 :100532-200401, HE % 52 ) L A2 4 Rb (4t
5:110704-201726, 4675 :91.1% ) . D-ToK M2 (45
110833-201205, 4 & : 99.5% ) X B i K900 [ v [ €2 58 24
ARG RS RIS 5% s KON 2K, UG Y o g Al H A
[0 B S g TEL T
2 AEEHER
2.1 HilRAENHE

FRECE RS 27 — AL T it 25 M 29 125 g, # oK
R Kk 4s , 60 ClETRMTEA 21 g, B F
T P IR
2.1 Z B gk s I & S5 S0k
[3-41707 1 RSB FRIC 2.1 T R i T8 249 0.25 g, W% hn
7K 50 mL, i 40 min (23 : 300 W, 4% : 40 kHz) ffi 7%
fi# , U3 5 250 (5 000 r/min, 5 min) ; K5 %5 B W5 K 1
mL, 7K EZLZ 10 mL, BIAGAH S ik
2.1.2  ER A S BAT Rb, &0 E AR A 0
& SFEICER[5-6] 5 KB 2. W N T E 4
0.8 g, JIIA 50 mL HI iR 7 (2% : 300 W, 451 %% : 40 kHz)
AL PR 40 min, 2208 ; YEIE AR, FHH B E 4 2 10 mL,
FH0.45 pum fALIEBTIE , 35 R0 , ISR IE i 1S
2.2 XtHRMIBHHH &

2.2.1  D-TC/KFEREXS BRSO 2 RS ARELD-TC

HHEEZG 2019 4F5 30 B4 3

TR BT IR 11.4 mg, & 100 mL &S, KRk
ZEZIE BT, HI A 1 mL 75 0.114 mg 1Y D-Jo/K Hj 43 h
Xof BE VAT
2.2.2  HRHH A S BT Rb X BSOS 4k
TEPRE IR NS 1 R I 0 R AR vk
JEE 3514 1.334,1.056 mg/mL % BE S
2.3 BER-FRERERAH &

FRIBUECHER 0.1 g, N ARSI AR 100 mL, 28 0 4> 7
fift, #5250, BAS
24 ZHESENE
2.4.1 trfEMZREIS  SHCREBIH 2 0 S il
D5k RS 2.2.1" 0T D-JCK A4 BT B AL I O
0.1.0.2.0.4.0.6.0.8.1.0.1.2. 1.4 mL, 45 &F 20 mL L
FERAE R, 23 INK 2 2.0 mL, $52) , B0 & -5 R
VW6 mL, fEEIRIR & a4 LR MREG  R R =E
o PASE— 328 FIGR 7 620 nm i< A0 i o'
B DA RE AR AR () 0T f v B A s A A (), F
ATkl 45 W 5 FER :y=9.717 1x+0.022 5(r=
0.999 7) , 45 FE R, 4 27 W AGH I JoT ot e FEE 1k 3 [
5.70~79.80 pg/mL.
2.4.2 REERSAE  OREUIRC2.2.17 W0 B D-Jok
T 2 B X RV R R, 2,41 TR O v I S WO
JE #2205 U, AR O R RSD=0.4% (n=5) , 3
W ARG 5 R AT
243 BEEMRAE EEREUE UM 2505 g, AT
FRE 6, 4% “2.1.17 0T J5 35 il 25 3 v W, I 4%
“2.A17 IR 5 A0 E 6 1H A5 RSD=2.88%
(n=6) , RINZ I FEHEEZ MR
244 FoEtEIRAE KRR X5 29 0.5 g, 1%
“2.L17H R kil A AW, 0T 0.1.2.3.4.5,
6.7 h, ¥ “2.4.17 5T Jy 6 e WO AR S
RSD=1.93% (n=28) , & WA I3 it V5 VA AE 7 h N AR i
R47.
2.4.5  INFERIBCRES R S ELC A 20 A it
TR VA TR 6 100, R S AT R S R i, 2,417
TR J5 0 OB, A5 P-4 e %224 99.87% ,RSD=
2.49% (n=06) , F I 7 T ERR BT .
25 EWE.ASEERbIENE
251 EREEMRREEREESR S35 CEk6-T]T
A T 25 o B - (4335 4 4 Phenomenex Cis(250
mmx4.6 mm, 5 pm) ; i 20 AH R 7K - HE L A6 B Ok I (0~
25 min, 30 %—40% P ; 25~40 min, 40 % —50% iz ;
40~60 min, 50 % —70% H B ; J51517 5 min) ; K K
A 254 nm; EREE A 10 puL; W A 1.0 mL/min; 71K
30 C. A2 R Rb: 1% FF & Phenomenex Cis (250
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mmx4.6 mm, 5 um) ; Ji 0 AH A LG -0.1% Bl K , #46 BE
PEE (0~25 min, 19% —20% Z. i ; 25~60 min, 20% —
40% Z. i ; 60~70 min, 40% —100% £ 1§ ; J5 i 17 10
min) 5 A K 203 nm HEAE RN 10 uL; oy 1.0
mL/min; #EJR A 40 °C,

B“2.1.27 F02.2.27 35T X Bt VRORD AR 5K Y TR
PEFE, 455 N2 BT Rb, S s Rk 55 H 4R 0% 7 25 R 4T,
TR ESAREEI R T 5 000, i UL 1L E 2,

250 Rb,
= 1503 J
B 504,
0 20 40 60 80
t, min

A. Rb, X} HE 5L AT

3504 Y
= 250 Rb,
£ 150
50 7
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¢, min
B. s i
El1l RbHEHRERELE
Fig1 HPLC chromatograms of Rb,
45
35 .
R
2 %
g 15 A
0 10 20 30 40 50 60
t, min
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Fig2 HPLC chromatograms of camptothecin

252 LMEXRRFEE KRB 2.2.2"WUF 2 F0x] B i
VRIS 2t K LA B A — R 90 Joi e VA 32 1 X L T VAR
e rb R BT R R 43 90 4 0.003,0.013,0.067 ,0.133
0.267 mg/mL, A 2 2T Rb, Jfi & % B 43 51 4 0.002,
0.011.,0.053.,0.106,0.211 mg/mL. 4 Hl4%“2.5.1" i
3 S5 R R A , DA ST S Vi BE SR A AL R () L AH Y 8
T W B IR (p) il bR e 2 o 15 R N2
FE T Rby Y 18105 75 #2433 2 y= 50 949x — 114.04 (r=
0.999 8) .y=31 980x—50.196 (+=0.999 9) , K& Ji 7t ¥
JEE LR A 78 L4351 4 0.003~0.267.,0.002~0.211 mg/mL.
EREBR 39245 0.003,0.002 mg/mL .

2.5.3 MEEIAL  OREERIRC2.2.27 TR 2 R0k IR i A
W, 2.5.17 T T C G SR A S SEERE 6 U, LUK B i e 1A
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TR, 25 0SB . A2 217 Rb, W TET B RSD {E
4314 0.12% .0.18% (n=6) , Fe WG %6 R AT«
2.5.4 HEEMWAE KHFREE L5029 0.5 g, P17
FRAE 6y, ¥ 2.1.27 500 T Jy i il A il it v, 4% 2.5.17
TR 5 S5 A HEREIN 5, THEE B AR . S 1T Rb, 1914
AR, 45 SR L RSD 430 4 0.74% . 1.32% (n=6) , KW i%
JrEEE R
255 MR R EFREUE X2y 0.5 g, i
“2.1.27 IR ikl & A L, A B AR 0.2 .4
6.8.12 h#%“2.5.17 W T £ 33 4% {4 1A I 2 , 11550 54
fil . NS 17 Rb, i 04 1E AR, 25 5 % 519 RSD 43 51 ok
1.57% .1.93% (n="6) , WAL R TERCE 12 h NER
EME R
2.5.6  JMAEEISCRIRES  HRE A AR VA T 6
0y, 43 ARSI “2.2.27 R 2 Fh et BE 7 V08 1, %
“2.5.17 T S AR E T EAR ER A S R
T Rb, A9 F- A .53 5154 99.75% . 98.41 % ,RSD
G350 1.28% 1.63% (n="6) , RIHZ 1A WERAE R AT
26 FTEBEMNE

B PR BB B T8 i, THE AR A T 15
R, TERRE=TER R/ M E~x100% .
2.7 HPLC 54 Bl B & L R AR IUE M

A3 AVECE AS IS0 9 oy it A AR A, S dn
S R - 635 4 Welchrom Cis (250 mmx 4.6 mm, 5
um) 3 i B AH A 215 -0.05 % il R — VB ¥ T (e R A 1
pH % 3.20) , BB REVEIR (0~10 min, 5% —15% i ; 10~
20 min, 15%—40% Z.Ji& ;20~40 min, 40%—70% i ;
JFi247 5 min) ; LA 1.0 mL/min; Kzl % K 4 254 nm;
FEIR N 30 C s HERER N 20 pL. 05 (1 (8] B (o 13 5]
AT B AR R 25 kR SURTE AR DL BT
F45)(2004A ) HEAT HPLC (a3 - hn o, xf 94~
A SR TARALBE BT
2.8 EXRWIZIT
2.8.1 WHEHKF FESH SR8 1 2] A H I 1)
FEAth I PR IE 2 6 ik i (A) (B R RN (B) |
HIAUE(C) 3N R B THEE, it Lo(3) IEAC R AT
R EWIES KR T2 F R KR L.

x1 BERE5KE

Tab 1 Factors and levels

KT Bx
AUk ), £ BUHAN) HIAREL
| 6 05 |
2 10 10 2
3 14 15 3

2.82 IEACERAVR  FIRER PR T  EHATIE
SEAE , $42.4~2.57 U 2% 5 W i Oy 1 AT
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TE LA EI 2 NS BT R BRI SR bR, )
THEA X SRR AR Lo SR R R IO (% ) =1 F 45
P B B4 J5T 2t/ R D s B0 7 24 M R B BT i < 100 % 5
BIE AR T B35 HPLC 15 2 S HILE (K) ;
K FAE BRRALEAS A Te bR AR R 5, PR LR G
(M),

TESZSCARS, 11-12] (035 h0 I , #E7 JFRUR TR P b
(AR AR R | PR L5 R PR 40 S AR R I | Bt s 310
AR bR A5 B () A5 2PN 8 R H=[0.967 0
0.987 7 0.842 5 0.986 3 0.999 9], FEi14445 i WiH& b5 1y
ZH w=[0.152 4 0.056 8 0.727 1 0.063 3 0.000 5], BJ
Z W Rb,  E R A FEBCR L T RS K AL E 24T
YRR 0.152 4.0.056 8.0.727 1,0.063 3.0.000 5, KiHEZR
JE R ) A B B B, A5 20 25 A P E R bR (R 25
PESF M), M= (X: £/ Xomax 21X 0. 152 44X/ Xmaxren X 0.056 8+
Xi et i/ Xomax e iean X 0. 727 14X 511/ Xmax 513X 0,063 3+ 41 12/
XX 0.000 5) %100,

9MKEAE (S1~S9) 19 HPLC $54¢ (133 WLIE 33 4 2543
M 5&E PR aE R LR 2, T 2 Hras 2 3.

mAU

- T - ST
0 5.8 11.59 17.39 23.19 28.99 34.78 40.58
t, min

1 :S1~89. 1~9 5 Ff i s R XS ;6. NS BT Rbs 11, Z W65
1~5.7~10,12~14. RH A jis
Note: S1-S9. test samples of No. 1-9; R. reference substance; 6.
ginsenoside Rb;; 11. camptothecin; 1-5, 7-10, 12-14. unknown chro-
matographic peaks
3 HPLCIE4EIE
Fig3 HPLC fingerprints
M T 225 BT 45 SR T, A (B L.C 3R R XA
SN Y £ R A C>B > A, RIAT & A > R ] >
ki, HiRECHARENZES, NEA B&KKF
(B JC i E M 25 5, D oS I, IR C i E M 25 5 o AR
FREERR G AR B R, A5G R A IR 25 A T
R € T 12028 ABLCs, BN PLHE IO 28 M 256
L0 B R K , FEUCRTAE 1.0 h, LRI 3.
2.9 IIERX
FREL 10 FAb 7 2564 F (9 2584 3 63 (A 29 1 250 ),
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F2 EXRKER
Tab 2 Results of orthogonal tests

k3 fii
B9 ol b i DOBE) KRG TER G
ME B CRCVER o gaw ks "0

1 13458 33163 1141 6992 0931 13973
2 45.169 40413 5399 11136 0.980 44911
3 74585 47.671 13751 15.056  0.988  96.732
3 04586 54775 3990  12.048 0982 42.927
1 74565 53.048 13885 16192 0993 98.274
2 37509 38602 2177 9744 0961 25.79%4
2 5587 76320 9851 14992 0992 74593
3 49.714 52985 1969 10544 0989 28584
3 2 1 06.096 47.613 12916 15744 0971 90.889
K SL872 43831 22784 67712
K, 55605 57256 59.576 48433
K 64.689 71138 89.866 56.081
R 12817 27307 67.082 19279

K3 FAELNER

Tab 3 Results of variance analysis

© oo a1 N L = Lo b —
O — Lo B — LD kO —
— Lo — Lo O Lo D —

1
1
1
2
2
2
3
3
3

TERR fiEFi Ll F B
A(RE) 260.080 2 1.000
B 1 118.640 2 4301
C 6771260 2 26,035 #E
D 565470 2 2.174

E‘E:Fo,nmz‘z) =19.00
Note: Fouse.=19.00

Fie U PRI T8 AB.Co AT HE I, 2558, 20 L
B . NS 2 FF Rb, S HEECR 5108 74.306 9% . 13.860% |
52.958% , T8 1152 16.150% ; K 28 4 0.9915 3
BRI 5 BR 1 RSD #4)/N T 3.0% , R ZAAL AL 7
PR A EE VG e vt TR 4,

F4 WIEKEER

Tab 4 Results of verification tests

, IR, % Y.
45 o 2b o THEEE, % K

1 72.583 52.288 13532 15.695 0.987
2 74418 53.645 13.781 16.324 0.991
3 75916 52.941 14267 16.430 0.994
RSD, % 2.246 1282 2.697 2458 0.354
3 itig

BE 1R BE [RGB RE [ 8 2 JERE JE L% oAt LA BE
PRIk, SO K Je SFESF . HWETE, BA
RGE P BRI B, R A A B2 BT R
ST R RE LR DR -5 SR IR 1Y 14 22 )
Bl AR R 2R S SRR R R AR G TR R
RS, HANE PR AR sk, W TG 7 BE
AN RN N L R R PR YR LN TR (B
PR EZLE RS AT h YRS T AZ AT R,
VIS NI A A T5 R GO R £ T Jo 0
LORIES Ty BE A 2y, B O L . BT R
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AL ot T B IS AE 2 Tz W T 2R R

H 25 T A o BRI B s i e DR LA R AR

(A3 BT L H, BEAZ AR ELUR | 42 T Hb Sz A [R] 42 B T2

X 2552 T v 5 I R L R AR AR S it

Hb, TER R AR P 2 T SR I Z PR 4

BRI, R AR 24 i % HPLC 48 S0 B3 AR AL

KT ERRUPALE ST AR R T

KRG B EIS B A B 2 2 B R 9 B i

R A Py Iy N E - @ S E A E =y i G e e I R

SRR A TR A BRI AR AR AR, R

PR RAUS 1) 2 TN 18 05 25 5 BUCR B — B R 1 48 45

BRI 25600, NI AT A3 B A Ak Fh 245 42

D7 BFEICT 2R AN S S L N H T 1E
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