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ABSTRACT Objective: To optimize purification technology of Qingfang Zhongtong powder. Methods: Used dry extract yielding
rate, the content of sinomenine and tetrandrine as indexes, set up comprehensive score, direct-deposition process and water-deposition
process was optimized by single factor experiment. The technological parameter of water-deposition process like relative density, placing
time and the amount of water were optimized by orthogonal experiment. The results were compared with the ones of direct-deposition
process. Three batches of repetitive verification test of the best purification technology were carried out. Results: Optimum of purification
technology was: concentrating under vacuum to relative density was 1.10~1.15 (70°C), adding 7 times amounts of water then placing 48
hours. Single factor experiment proved that water-deposition was superior to direct-deposition process. Repetitive verification test indi-
cated that the best purification technology was stable and reliable. Conclusions: The optimum purification technology can keep active in-
gredients, remove impurities and reduce the dose, which offer good foundation for later pharmaceutical studies. The technological pro-
cess was simple and suited for large scale production.
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U3000 24 = R0 AR 435X (34%2); VWD-3400 MWD £
KEEIMGI &5 (354E : Agilent ZORBAX Extend C18 7pHAL:,
HHS :4.6% 250 mm R f% ;5 um; DZF6090 125 T W46 (- 1%
TERHEAA PR F); CP225D R Hr K- (i FE 3 L T ) 2%

T 2558 FH R R B 7 OV R v 240 1 2 [ T sk v 24 48
FHIRAT, 2RI I B 25 KA e 2 IS e e . T
KT R (b B 28 5 A ) S R BT, 155 0774 -200206) , 43
IoH7 Lok e (L 24 A i R T, L5 : 110711-200708),,
PR SR o g, LA 24 R ol
1.2 Ak
12,1 EEEEMHCHSENE (DEESATSRSEEH
P DL\ B S e S A REI SRR 70 TSl AH : A I B
PR 4L 2% i (0.005 mol/L BER S —4M¥ L, LA 0.005 mol/L iR
TAARVETY pH HE 8.0, FELL 1% = Z A5 pH HE 9.0); 7
THEBSASH I 0t 1 47 262 nm, 3B ©L BRI 454 280 nm; 37 8
1.0 mL/min , #g A B0He B ORI 7153 AR T 2000, #2453
7 L BT R AR T 40001,

(2) XoF B it VAL ) 8 < 8 BB G i B f o7 2 i ok TR
T, R B R 1 mL 2350 7 B 0.5 mg, A5 B A 0.1
mg RS, VR X BRI

GO & BRI E B T BEE TR RS E
HOMERRE, B 25 mL S i R A 20 R A
(T3 250 W, 454 20 kHz )20 min, 5(#% , ITHTBE R 2188, #25,
#HE 10 min, IR 0.45 wm RFLIERRIE , RI15

(4T 5E 7735 < 43 SRS 88 TR T L 8 W 5 it o VA T 4%
10 L, AR EFE, W5E , BIAH .
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Table 1 Gradient elution conditions of sinomenine and tetrandrine

t/min A:B
0 ~10 47:53
10 ~ 13 18:82
13 ~ 26 18:82
26 ~ 30 47:53
30 ~ 40 47:53

122 BEEE WOEREEBOR (ST 120 gk R,
] g 7 B 28 Jo LR, #0848 h, IR IR, I I T
B B3 B LB B i RS R TR

R = alifb )5 H R Oy B O ) i+ $RECH 75 e il
(BB Co) BEx 100%
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WM T 120 g R ), B 2B = TCBEMR , kR ik 48 ZF0 5
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Table 2 Factor levels table of water-deposition process

Factors
Levels
A Relative Density(RD) B Storage Time(ST) C Times of Water(WT)

The initial densi

1 v 12 3
(1.05~1.10)(70°C)
The median density

2 24 5
(1.10~1.15)(70°C)

The maximum density
3 48 7

(1.15~1.20)(70°C)

25R

2.1 HEEE
HHUE R IR A A 0L 3, e & IE N 33.33

mg/g,RSD 2 3.7 %; 3By il & P4 1EH 12.09 mg/g, RSD
75 4.8 %; THARFIIEN 8.16 %, RSD N 7.7 %; 75 HE I 5
I N 64.16 %, RSD N 2.2 % 3B O Bl B R F- 24 (H A
55.55%,RSD H 4.2%.
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Table 3 The results of direct-deposition process

Sinomenine Content Tetrandrine Content

Ratio of Dry Extraction

Sinomenine Transfer Tetrandrine Transfer

Sample
(mg/g) (mg/g) (DER)(%) Rate(STR)(%) Rate(TTR)(%)
1 34.7310 12.6402 7.44 63.44 53.09
2 32.3365 12.1471 8.43 63.23 57.76
3 32.9345 11.4861 8.61 65.80 55.81
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Table 4 Orthogonal test table

Factors Num D-Value of Composite
Tests Num A b ¢ P DER % STRY% TIR% Scores %
1 1 1 1 1 0.3267 74.30 66.19 72.27
2 1 2 2 2 0.7017 77.20 62.08 73.42
3 1 3 3 3 0.7850 86.68 69.77 84.45
4 2 1 2 3 0.3017 89.49 76.65 86.28
5 2 2 3 1 0.8267 97.31 85.77 94.42
6 2 3 1 2 0.8850 96.18 80.09 92.16
7 3 1 3 2 1.1183 87.16 74.90 84.10
8 3 2 1 3 2.3600 57.70 48.03 55.28
9 3 3 2 1 2.7933 61.31 53.63 59.39
Ij 76.047 80.883 73.237 75.360
IIj 90.953 74.373 73.030 83.227
1j 66.257 78.000 86.990 74.670
Sj 24.696 6.510 13.960 8.557
Note: F0.01(2,2)=99.00 F0.05(2,2)=19.00.
x5 EXRBWHEDTR
Table 5 Variance analysis of orthogonal experiment
Sum of squares Degree of freedom Mean squares
Source of Variation F-value(P-value) Significance
SS DOF MS

A 927.978 2 463.989 6.845(0.127) Non-significant

B 63.846 2 32.923 0.471(0.680) Non-significant

C 384.078 2 192.039 2.833(0.261) Non-significant

D 135.580 2 67.790

SEIRAYHT T2 4 B E AT R, 7R T e R R K
T, 25 R AR 00y A>C>B. Jr 225007 (36 5)32M,
FHBEH TR FE R (P>0.05), HAET Z4MA A2BIC3,
RV AR 1.10~1.15(70 °C), i 7 f5H/K & 12h,
TR AT LR I 12 h 5, TR REMEBYN, IEW
FFAREUIRE S 4 IR BNl Ab Y H B, MGk PRCE 48 h, &
Bl 2 A 7 T2 A B R e A4 2 R X 2 R 1.10~1.15(70
C ) MHRTE Bl 2 R BT 7 A KBS JBCE 48 h, L

B TS, UE IR MR 4 2 AR N 1.10~1.20(70 C)
P IR ATF
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Table 6 The results of purification tests

Sinomenine Tetrandrine Ratio of Dry Extraction ~ Sinomenine Transfer =~ Tetrandrine Transfer
Purification Methods
(mg/g) (mg/g) (%) Rate(%) Rate(%)
Before-purification 45.94 17.17 9.03
Direct-deposition 33.33 12.09 8.16 64.16 55.55
Water-deposition 45.49 15.26 8.26 83.90 85.16

24 TZWIERIE
Foem i A ali AL T 25367 =B BRI
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Table 7 Certification tests results of purification process

Sinomenine Tetrandrine Ratio of Dry Extraction ~ Sinomenine Transfer Tetrandrine Transfer
Samples (mg/g) (mg/g) (%) Rate(% ) Rate(%)
1 44.22 14.90 8.42 83.21 84.81
2 46.50 15.50 7.92 82.31 82.97
3 45.76 15.40 8.43 86.20 87.71

= AHCIR USSR O T L T {H O 45.49 mg/g, RSD
2.6 %; T HEIREL AP BBl 83.90 % ,RSD 2.4 % ; B3 Bij C il
FHEPFEIEY 15.26 mg/g, RSD 2.1 % 453 By O Bl % R 2
h85.16 % ,RSD 2.8 %; T8 FEI(H N 8.26 %,RSD 3.5 %, 4%
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A3 7 R 9 2 AR, 7 i PR B SR S e e L
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A HAEDIVE R B R K YUTEEAR 22 AR (H HARF ML
3T TR BRI 77 C BB ) P A A 25 R IEWDR DLVE T 5 E %
DUVEZE AR LLRE S AF AR BRI MRS o AR SCrP bt 22 SR IBORS il
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