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Preparation and quality control of Danggui Buxue Decoction based on combination
of active components determination and physicochemical characterization
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Abstract: Objective To optimize the preparation technique of Danggui Buxue Decoction (DBD) and explore the feasibility of
technique evaluation and quality control by physicochemical characterization of extracts. Methods Orthogonal test was used to
optimize preparation technique of DBD, and the active componets of ferulic acid, astragaloside IV, astragaloside, and polysaccharides
were mainly chosen as indicators, the physicochemical characterizations were determined by rheology, surface chemistry, and
electrochemistry, etc. And polynomial regression analysis was used to analyze these data. Results The optimal preparation techniques
were as follows: The dried herbs were boiled and extracted thrice with 12 times of water for once per hour. Physicochemical parameters
of DBD under different conditions were of great difference. Osmotic pressure was most closely related to component content, surface
tension came next, and followed by conductivity, while pH value and viscosity were not closely. Conclusion The results preliminarily
show that physicochemical parameters such as surface tension, conductivity, and osmotic pressure could be used to evaluate the
preparation and quality control of DBD. It proves the physicochemical characterization of extracts in quality control is feasible.
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BP211D LK ({1 Sartorius A+H]), UV—
VIS 1700 43 66T (HA Shimadzu AF]), LC—
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MCRI101 3 AF A 3 3 A 22 Z M A R 2 ),
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(1) 0T FE S VATV TR £+ RS 3 TR DT 26 B T L
i, /KA 0.45 mg/mL FIEWR, HIAS.

(2) BRI A EOCS U L B
(70%) 250 FOUTE , /KR, Rk 1 000 mL,
PO &K FRE 100 7%, RIS

(3) FEMME: F3 DR UG FE s i 5 i
R 2 mL & 10 mL HEEREF, R A5
BC ) S%A W 1 mL, 2828 I AN IRER IR 5.0 mL,
BAIE, B KBTI 10 min, B EIREE, 2
A, A 490 nm FAAEMEROCREE (4D {8, F%[E1)-77
i 4=0.0142 C—0.011 9 (»=0.995 1) 4, B,
212 BEFFRIE B 2 0 R
RN, D G i R R e S LA
WG AR g, ol WX AT L il e, %Ky
RN R AT, AL SR FH A B - i S
FRAE N B, RS TIPEL . .

(1) 0 SRR A« R B8R EC S PP 0
WIS, 0 AR 0.4 mg/mL IR -

(2) BSR4 B I L BT
TR 50 mL, 75+, ZREYINIK 30 mL, n#li
filt, EwEFR, INOBREAI 3 IR, RO
Tk, I K LRI IE T BE R A 4 0, GIFIE
TR, HEIRYE 2 R, AR 30 mL, R IE T
WZET, BB, %2 100 mL &),
MWL, .

(3) FEAMIE KB WIBOGT RS VAR S



- 484 - R S]

Chinese Traditional and Herbal Drugs 3% 43 % 2 3 3] 20123 H

W 02mL, 4%E 10 mL H IR T, SRk
W, T80 o FEE MBI E 7 5% 7 5 e - UK I
% 0.2 mL, 5% 0.8 mL, 4], %I, B 60 C
JKA 15 min, ¥ 2 min. K52 AVKEERE 5 mL,
FEA), AE 578 nm K AN & A (H, FZEH 7R
A=3.4398C—0.0422 (r=0.9975) it#, EIf5.
2.3 BIBLRR I SCRRRGE 2 R T HER
BUFH) HPLC, ZyAMRMERER . REE S, EIE
Uf, #CR A HPLC 2.0 5 il R R ) 1

(1) ik &ES R ERE: @iliR
Dimosil Cig#F (250 mmX4.6 mm, 5 pm), ¥zl
h LI -0.085% R 7K 7 (20 - 80D, KLl Pk 316
nm, ABURF 1.0 mL/min, Fi 35 C; FEGESHR
bR AT T 4 000, i LK 1.
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*ferulic acid

1 FIZEREEXTER M (A) FNZ{UIAMSH (B) B9 HPLC
Fig.1 HPLC chromatograms of ferulic acid
reference substance (A) and DBD (B)

(2) S0F FRT IR T % K A5 R E S B R R R
AhE R, I 70% ZEEH K 0.1 mg/mL A, ENFS.

(3) MLl H A BCY R A BT L
THW 25 mL % 50 mL BRI, SN 70% L
2RI, WA,

(4D FESDGE : 53 RS B RO F St v A
RIS 10 L, FENRAHEGTE, e, RIfE.
214 BEEHFFRIENT HE (hEZi) 2010
PR — N B R B R R I ik, R
HPLC-ELSD v 4 VA %M i3+ 35 B T I

(D ik S 2O EIRLE: LC—10A &
WA AL CHAR D, 3% 41 4 Diamonsil Cg
(250 mmX4.6 mm, 5 um), VaIAAN ZHE-/K
(40 1 60), Z&ERICHUNAN A, AR E 1.0
mL/min, FEE 35 °C; FEAGHR DL B AR5
MNAMET 4000, 4% AL 2.

(2) X LRI I 4« R PRI TS 0
MG R, I EEHK 0.05 mg/mL AW, RIS

A B
* *
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t/ min
IR

*astragaloside IV

2 EERREMNRS (A) FH)AFMF (B) B HPLC
Fig.2 HPLC chromatograms of astragaloside IV
reference substance (A) and DBD (B)

(3) AL % BCY AN A T E
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(Z ] Zinax) X 20+ (V / Vi) X 104+ (X / Xina) X 101 4
TR RS, X Bk 3 ANRIECRH IEASIR I AT % 52,
Bl FRECSIH 12 g, #5860 g, 359 4y, 4% Lo(3Y) IF
ARMATHRI, ¥, AIFIEM, W45 100 mL,
N L RETE L AR B 70%, 201 B0,
RI7S, 45 LR 1. XS0 25 K H SPSS e A
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F1 L3 EXRIEHER
Table 1 Results of Ly(3%) orthogonal test
. # P b N
A/ Fx B/h C/%® DEH) W/ % Y/% Z /% V/% X/ %

1 8(1) 1.0 (1) 1(1) (1) 0.086 4.17 0.0072  0.0127  26.06 48.74

2 8(1) 1.5(2) 2(2) 2) 0.118 5.78 0.006 7  0.026 1 37.38 66.37

3 8 (1) 2.0(3) 303 3) 0.146 6.03 0.0090  0.0277  31.25 74.26

4 10 (2) 1.0 (1) 2(2) 3) 0.104 5.47 0.0153 0.036 1 45.49 75.41

5 10 (2) 1.5(Q2) 303) 1) 0.151 7.78 0.0196  0.0211 42.58 93.51

6 10 (2) 2.0(3) 1(1) 2) 0.065 4.88 0.005 3 0.018 8 32.11 48.22

7 12 (3) 1.0 (1) 303) 2) 0.154 7.66 0.0180  0.0321 41.22 94.47

8 12 (3) 1.5(2) 1(1) 3) 0.099 5.56 0.0059 00146  34.17 57.45

9 12 (3) 2.0(3) 2(2) (1) 0.110 6.63 0.0109  0.0400 4833 78.11

K 189.36 218.62 154.41 220.36

K 217.14 217.33 219.89 209.06

K; 230.04 200.59 262.23 207.13

R 40.68 18.03 107.82 34.06

*k2 AHENE F3 WIERWER
Table 2 Analysis of variance Table 3 Results of verification test

TERW BEEPIIM AdmE FE W REE V/I% W/% Y/% Z/% X/%
A 288.043 2 8.457 70 1 0.0335  0.147 7.92 0.016 9  40.56
B 67.450 5 2 1.980 52 2 0.0323  0.139 7.51 0.0184  40.95
C 1967.34 2 57.766 4  P<<0.05 3 0.0315 0.136 7.68 0.0172  41.63
D (i#%) 34.056 8 2 1.000

Fo05(2,2)=19.00  Fo01(2,2)=99.00

HEAT 3 IR, 4R WL 3. 451 RY, % T
ZAAE AT, EILEL
2.3 IRLRIE

HERIGE CAFD TERN—FIE AR, AH
MR BEAG IR 0T, ARSI AR T 2B U A AT A K
gy, ARAT AT AR AR T, $2 e 25
TP 2 W T SR s Bh B N, 4

Jil g3 5 A I TR R S8 Rz R R AR 5
RIS WA BV E IR AL, R ST
DB T RO 2 RO . ARSI R AT IE
ALK BT, PRI AR AL T 258, KA &
FFUEE By, BRI BNE R MK A A 2k
FORE. pHAH. HFHRINBIENL, HASEINE LR
W 4.

AN L2l o A 250K R 5K 77« pH i
HLRASE I 22 A ORI IRITK 7. pH fE.

F4 BUSEHNEER @5C, X x5, n=3)
Table 4 Determination of physicochemical parameters (25 'C, X *s, n=23)

F5 RS /(mN-mh pH 1H HL 5K / (usem™) FhE / (mPa's) BIEE / (mOsmkg ")
1 50.210£0.153 5.57%0.021 718+1.000 1.050+0.007 51+0
2 48.799+0.106 5.30%+0.006 1 035+2.082 1.038+0.002 6410
3 46.7341+0.033 5.2240.021 1155+1.528 1.133£0.028 68+0
4 46.1254+0.009 5.554+0.026 92940.577 1.001+0.015 6910
5 45.614%0.185 5.46%0.021 1024+1.528 1.040£0.015 70+0
6 48.2631+0.096 5.544+0.029 769+0.000 1.013£0.015 58+0
7 46.766+0.115 5.30%0.010 1078+£1.528 1.039£0.013 69+0
8 48.692+0.143 5.574+0.042 814+1.000 0.996+0.015 5610
9 46.6131+0.096 5.254+0.010 1075£0.577 1.066+£0.033 6910
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Dl TR Fabs, AR T2 25 i &G
FEZERARAN, AR Bk T4 BE R, UL BB A
ANGE R W P RN I (1 1 46 T2
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—0.000 3 x*40.668 9 x—276.06 (+r=0.850); (4) %k
FE R REAARR, y=—1 963.1 x*+4 2702 x—2 244.4
(r=0.323); (5) BIEKNBALER, y=0.141 9 x*—
15211 x+457.51 (r=0.925). 37 R R &
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(RFEbR A — 5 AT 1
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SR SRS R, S AR I, e
ENIIR 7 N O A S iRk S Ny s 2
M, pH R A1 HL T2 2 7 B B RS B 43 e, Y835
JE AT g EEZ 2 PR B, A s, 40H
AL () BEAL S H04 55 1 25 UM 25 200/ E 52— 3K
PR, A RAARER A S, B S EL e
R RRSS, BRI SECS r AR
TEMLARIK R, 0 B AU RE 08 RAF AR RN TE
pi, PG, AR AP GARD i
PR PSR A AT, (OGS ERE S H e . T
MR 5 E 7 5 M EALRRE S 5L R R L S
B S R R SRR AR IR 1, X 1

R T EEATIRANITT, AL 2 e 2 K 2y
SEMGBUT A IR AR I B R AR P A S 36 S 4%
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