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[ Abstract] Objective:To optimize the preparation process of Qiwei Chanshen Capsules ( QCC) and con-
duct quality standard research. Methods : Using the comprehensive scores of molding rate , drying weight loss, mois-
ture absorption rate,solid density and angle of repose as characteristic index ,the preparation technology of QCC was
optimized using Box-Behnken design-response surface method combined with G1-entropy weight method with regard
to the factors such as drug dosage , wetting agent (ethanol) concentration and drying time. Moisture,volume differ-
ence , disintegration time limit were checked. TLC method was used for qualitative identification. HPLC wavelength

switching method was used to simultaneously determine the contents of 3 components with anti-tumor effect, such as
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epicatechin, camptothecin,and ginsenoside Rb,. Results: The best preparation process was as following: the dos-
age ratio of drug to adjuvant was 1:1.15,the wetting agent ( ethanol) concentration was 91% ,and drying time was
117 min. The moisture, volume difference and disintegration time limit of the capsule were in line with Chinese
Pharmacopoeia. TLC identification is highly specific. The linear ranges of the 3 components with anti-tumor effect
were 0.52 ~16.74 pg-mL ™' (r=0.9996) ,0.68 ~21.68 pg-mL "' (r=0.9999),6.70 ~214.49 pg-mL "' (r =
0.999 7), respectively. RSDs of precision, stability and reproducibility tests were lower than 3% . The average re-
coveries were 97.11% (RSD =1.73% ,n=6), 99.33% (RSD =1.68% ,n=6), 99.18% (RSD =2.21% ,n =

6), respectively. The content of them were 0. 158 8, 0.196 7, 3.091 3 mg-g .

Conclusion; The preparation

process of QCC is stable and feasible. The quality control method is comprehensive and systematic.

[ Key words |
G1-entropy weight method ; quality standard
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FRIC R AR AE A 5 B 3R 5 TC B 5 A8 Ak J5 BRAIG ;2K
FCREAR, G R IT , HIb, 45 4 W30 AR 7= s b
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f(Z) I SRR EIEMARE r, = 1,1, = x2 AHNE
Ld,ry=1,r,=1.2,r; = 1, il HORAG A48 b1 09 0 VA 3 b W, W, W,
BT (W) o ) F 3K B 30 T2 5 3 B, % j 0.2763 0.2047 0.2841
FIRTRGE H 804 350 10 % WU (W, ) o R 31 . A
FARESIER AR EM(W,) ., 4R ILFE2 A z, 0.164 5 0.227 1 0.187 7
% 30 Zs 0.164 5 0.214 0 0.176 9
% 3 Box-Behnken SZ56 15 11 M 45 IR
S A B/% C/min Z,/% 7,/ % Z3/% Z,/g-mL"! Z5/° %

1 1:0.8 85 90 63.18 8.58 7.22 0.63 38.8 84.32

2 1:1.2 85 90 64.92 6.72 6.07 0.50 35.31 89.42

3 1:0.8 95 90 66.02 8.06 7.56 0.59 38.69 84.45

4 1:1.2 95 90 71.30 6.50 6.10 0.49 35.27 91.86

5 1:0.8 90 60 76.40 8.33 7.77 0.62 38.50 88.11

6 1:1.2 90 60 77.47 6.66 6.23 0.51 35.46 93.65

7 1:0.8 90 120 76.72 8.09 7.82 0.61 38.44 88.29

8 1:1.2 90 120 77.80 6.43 6.26 0.52 35.88 94.37

9 1:1 85 60 67.00 7.83 6.14 0.57 36.56 88.81

10 1:1 95 60 71.80 7.63 6.34 0.58 37.02 90.38

11 1:1 85 120 69.68 7.69 6.17 0.54 36.68 89.02

12 1:1 95 120 74.30 7.33 6.38 0.57 36.49 91.73

13 1:1 90 90 82.38 7.59 6.56 0.54 36.38 92.73

14 1:1 90 90 82.76 7.59 6.59 0.55 36.55 92.99

15 1:1 90 90 81.71 7.57 6.55 0.55 37.23 92.43

16 1:1 90 90 82.29 7.58 6.58 0.54 37.24 92.25

17 1:1 90 90 81.90 7.57 6.53 0.53 36.42 92.38
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0.12325B> +5.66942 x10 *C*,r=0.993 8, FZH fis B 5.84 1 5.84 46.93  0.000 2
RUBLA B R4, i 4 m 1 B AL P <0.000 1, 254 c 0.76 1 0.76 6.13  0.0425
TP >0.05, 3 W 5206 455 8 e [m] )5 5 R 45 & B T AB 1.33 ! 1.33 10.64  0.0138
SRR, TERIAA R AR, o] TR T2 Ac 0.072 1 0.072 0.58  0.4727
ZHAACT AT . B H A R A <0. 000 1, Be 0.33 ! 0.33 2.66 0.1467
B<0.01,C<0.05,4* <0.0001,B*<0.0001,C* < A 16.21 ! 16.21 130.18  <0.000 1
005,%%%EX¢%U%UIZ“§-‘ZHI'@E%,H3/l\lfl%%%ﬁﬁﬂ B? 39.98 1 39.98 321.01 <0.000 1
KT LM Z R A>B>C;AB <0.05,AC Fl BC ¢ t ! t 8.8 0.0209
Hy>0.05, Wil A FIB 2L HEMBE AMCz 0 0T T e s -
B B C 2R E AR A R, i w8 Gl et o

ali iR 22 0.35 4 0.089 — —

i 1f -5, AC 1 BC il i 43 T F- 9%, ULWI A F1 B 2
A AR A R C [ B A C Z (R JEsg HARHI .
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116. 70 min, Z& & 3743 94. 65, 45 & SC bR A= 77 1%
Bl A T2 2G4 1: 1,15 YR B 91% T4
) 117 min, #2 B0 T2 2047 3 HEB UF SE 5, 45
ZEOPEAY 4 ) 94,46, 94.62 il 94.58, ¥y {H K
94.56, 5 Wil {H 94. 65 3%, RSD H7 0.09% , 35 B
ZOTERE AT,

HU 3 HL3EEF (15220190123 ,20190124,20190125) |
FRAE LRk T2 R il ik QCC,

2 REREHRR

R A8 v 24535 24 52 Ty i 790 5 o 4 o 0 A DG B R
SR AR S50 X6F T ) 5 1) S AR SR AT T A R A 5
2.1 MR

BT 3 L (520190123 ,20190124,20190125) |
G MR LN 25, WS B €6 ML AR, 2 IR
S5 ,3 A RHEN AW Oh TR A A BURL, MR
TR
2.2 TCL %3
2.2.1 PR MHREENS I QCC WA
291 g, in 50 mL 7K #8 75 40 min, i €, 48 W K 1
FNIE T EEACH 2 WK, 4k 30 mL, &5 I 1F T B A5 Ht
WA E T BRI N 50% WOV AR E 5 mL, B
QCC 3L 5 5 W o AR 3 1 B X 24 A 1 3 o
VLR W R B A U VR PR R e v vy
WS 3 A, I B AR 1 mL % 1 mg (%) IR S
o A S A S T T R S R4S 10 WL A5 T
] —HEHE G M b, LLIE T B5-36% £ R-/K (4:1:5) |
JZWAE R IT R, R B i, B L 20% X
PP 4 35 46 T TR S B2 5 AR, 105 °C i 44 38 B 5 B (0
B o 255 ULIEL 2, QCC K i 55 0 s w6 IR X I

25 A AT ) o7 B 0 A [R) A BRE A, B PR AR
%:jjto

1 2 3) 4 5) 6
1 I e ey o L 22 O B X HRZ4 8
3 AR HE 54 ~ 6 5,
2 e R A

2.2.2 EFEEUEMT FRELQCC WA S g,
PR ZWE 50 mL, % %€ & 1 h in#EE 1 h, B
O HREVE W, e i 23 1, 10 mL K43 IR e,
TR WA (20 em , {75364 ) , DL 200 mL 7K P B,
T 200 mL 2 F Pk B0, WS B & 0 B, Wk 4 &
T OAFEEAZT 4 mL, 15 QCC {5 % W .
& 135 T T B2 b I S VL Bl 4 3 A B fE
WA . A& SR 42 X 2GRV W 2 Bl 4
FE A BIPERE SR 1 WL QCC P 25 it it 75 W 1
pL TR —#EEE G M b, LAl E (60 ~90 C)-H
R MR- R (12:8: 1) L2 WA M R I/, I, X
W BT W LL 25% B A R £ BEVE T, 105 °C i R
FHEA AW, 455 WA 3,QCC R gL S X R 2y
METE AR [A) A7 B S 20 A W) A B A, B PR A A
Tk
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L@ gR e X IR 24 52 (M0 IR 53 ~ 5 A,
B3 Bz s

2.2.3 HEMEA%EMN KRB QCC NEYMA 1 g,
2 30 mL R 60 min, 4o U, Ve 4, PP 2 4
Z 5 mL, 175 QCC ik il W o vk il Bl B 5 g 1
BR A AL U T o R B Al X R T i, o P
HIRAE 1 mL £ 1 mg (X B . 40 B IBCA it it
Al T X TR I 10 wL S TR — BRI G AR L LU
S -TIHR (7:3) 4F R JRIF 0, By, T, 8 T 48 4h
7366 nm FHEFTAR P . 459 LI 4, fiti i 5 0 i
il 7E R T) 07 b 2 B0 AR [ 0 B A, 90 P AR G
Tk,

L T R 52 AT A R AR 53~ 5 Bt
4 FAR A S5

2.3 W

2.3.1 K4 BU3 HER R (520190123 ,20190124 ,
20190125) 2 B ( A A\ B 36 A1 [ 25 81 ) 2015 45 i Y
I I 0832 Ak AR AE 1 55 vk (MET iR 7 kAT
W S5 RIS,

958
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x5 KEs
it o
A 1 H bR
20190123 20190124 20190125
K/ % 6.82 6.84 6.82 9
Mg 2 H/ % 56 ME TF6 M e TF6 M e 10
9 f# 15 B/ min 13 13 12 30

2.3.2 #HwERHR W3 HKE (520190123,
20190124,20190125) , A4t 10 k7, 2 B4 AR
FIE 25 HL) 2015 4F Ji PO 538 W) 0103 Ji 4 71 701 T * %
BERKAEE T E, SR ES,

2.3.3  jifERFFRR HR 3 bR (HiE45:20190123,
20190124 ,20190125) , A4t 6 ki, 2 B (e AR 4L
TEE 25 85 ) 2015 4 iz P 08 388 10 0921 * fi fife bsf R AG: 25
AT AR AR S

2.4 ZENE

2.4.1 fiE4fF  Diamonsil C 4 (250 mm x4.6 mm,
5 wm) ;AR 30 C 5 RFL & 1.0 mLemin ™' EFE 5
10 wL;0 ~30 min A % 4 254 nm,30 ~47 min ¥
P 203 nm (FILFE ) ,47 ~80 min K% K 254 nm
(EA ) ,80 ~ 95 min 5l 1 203 nm (A Z 2T
Rb, ) ;i ghAH 0. 1% BERR/K (A) -2 (B) 586 B VI
(0 ~10 min,98% A ;10 ~ 12 min,98% ~93% A;12 ~
20 min,93% ~89% A ;20 ~43 min,89% ~88% A ;43 ~
48 min ,88% ~76% A ;48 ~75 min,76% A ;75 ~85 min,
76% ~65.5% A ;85 ~95 min ,65.5% ~59.5%A) .
2.4.2 XRS5 BUE AR ILAS
F AS S Rb, X IE & RS % AR, i R )
L BE 43 R 27.10,20. 92 ,428. 98 pg - mL ' (i %t

R il
2.4.3 fOlaE WG & B QCC WA 2 g,

KB AR, B ZEHEIE I RS % m A B 100 mL,
MoEER B 40 min, B H 52N BB, S,
Vet B IR VR AT 0. 45 wm B BIAS

2.4.4 JyikeeEst BURIHEUEE A (A5 :20190123)
F42.4.37 TUF J5 ik FC i A 3 v v 3 I M A
SR, ERE MM . RS IR, B PR R AR 45
BRI, RILKE EMHL A S BT Rb, L4
[0 U5 7 st (o B i 2 R R S I S T A )
A3 Y =119.0100X —10.2970(r=0.9996) ,Y =
46.4740X -0.9116(r=0.9999) fl ¥ =3.930 1X +
14.1130(r =0.9997) , 4+ % 7E 0.52 ~16.74,0. 68 ~
21.68 F16.70 ~214.49 wg-mL ™~ 5 H N 2 B IF 2k



PEICZR, o ) R R R AR AR (X)) | 0 T AR

AR (Y) o #e (A N RLFTE 25 81 ) 2015 4F hit
AT TS % B G ROE SO, K% E ()
— A X} VA R S RE 6 YR ) 23 A XS R A 0 i AR
i) RSD {EAK K K 0.79% ,0.65% ,0.66% , &M
CPATHIE 6 i Sgs iz E AT 00 22 ) <3 s 43 1 °F-
A BRI R 0.156 9,0.195 8,3. 118 1 mg-g ™',
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YR B RSD AR UK K 2.80% ,1.93% ,2.28% , &
EPE(0,2,4,8,12,24 h) ;3 Fl 43w 1H AR Y RSD {H
KKK 2.76% ,1.07% ,2.41% . JinkE R % (n =
6) :3 Fh AL 43 19 7 2 0 FE [l R AR R R 97 11%
99.33% ,99. 18% , X i () RSD fHAK K N 1.73%
1.68% ,2.21% . Z5RIFF& 25 2R R W7k
FOE AT, ATV T QCC & & E .

0 10 20 30 40

t/min

50 60 70 80 90

A S IR B X IR 5 C o i 4 55 22 B 5 D - B3 g S B M ) IR B - S 76 95 2 B P 6
F:QCC;1: £ JLAE 2. W0 ;3. A1 Rb,
5 HPLC i

2.4.5 FESEEWE B3 it QCC (45 :20190123,
20190124 ,20190125) , ¢ “2. 4. 37 Wi F J7 ¥ e, il 41t
A, ERE A AT S5 3 I QCC R ILEE .
EHWB NS B AT Rb, FH & a4k 0. 158 8
(RSD =3.55% ),0.196 7(RSD =1.90% ) #13.091 3
mgeg ' (RSD =0.49% ), L& ik 3 HHRE S M 2
SR HEE R S R A SR 1A R I 20% , U1
TR R FHER YRR RILE R SR AS 2
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