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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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(1) 0] RV VB I A« O S8 R AT 26 W T L
e, INuKEK 0.45 mg/mL IR, BT

(2D PRSI % : BCY R 2 BT
(70%) B500JE PTUE , K #, #iké Rk 1 000 mL,
PHPUE & H KRR 100 £5, RITS.
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1 FERERFTER S (A) FNHYIHMMZH (B) A9 HPLC
Fig. 1 HPLC chromatograms of ferulic acid
reference substance (A) and DBD (B)
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*astragaloside IV

2 HEKHAEMRESA (A) MLJAMF (B) & HPLC
Fig.2 HPLC chromatograms of astragaloside IV
reference substance (A) and DBD (B)
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F1 L3 EXHBEER
Table 1 Results of L9(34) orthogonal test
e = : GEiE Gt
Al 15 B/h C/%® DEH) W/i% Y/% Z /% V/i%  X/%

1 8 (1) 1.0 (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) 2.003) 3(3) 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(2) 303) @) 0.151 7.78 0.019 6 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) 3(3) 2) 0.154 7.66 0.018 0 0.0321 41.22 94.47

8 12 (3) 1.5(2) 1(1) 3) 0.099 5.56 0.005 9 0.0146  34.17 57.45

9 12 (3) 2.003) 2(2) €)) 0.110 6.63 0.0109 0.0400  48.33 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

*2 AESE 3 WIERIEER
Table 2 Analysis of variance Table 3 Results of verification test

TiEERIE EEYIIM AME FE BEE eSS Vi W/i% Y%  Z/% X/%
A 288.043 2 8.45770 1 0.0335 0.147 7.92 0.0169  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 57.7664  P<<0.05 3 0.0315 0.136 7.68 0.0172  41.63
D (% %) 34.056 8 2 1.000

Foos(2,2)=19.00 Foo1(2,2)=99.00

BEAT 3 fLBAE, SR IE 3. 4iREEN], T
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sy, DRA A AFEM B PETT, 48 H 2538
YRR 2 A ST O 38 B I R Y, S

“H A

5355 BRI 2 1) (R, T8 3 0¥ ) (R AR 2
R HAL S R B R AE, SRE T
DA T RO B ZoU s . A SEER H IE
RV, PRI AL TS B2, KR, &
FEURT, B0y, Ui e R sk . AR gk
FE. pHAE. HSFHEMBER, BASH e 81
W 4.

AN T2 P4 I 25 ) 3R 5K J) . pH AL
HL RIS R 200K, BRI SK J) . pH A

F4 BUSHNEER 25C, X x5, n=3)
Table 4 Determination of physicochemical parameters (25 ‘C, X *s, n=23)

75 KK ) / (mN-m™) pH 18 HSE / (usem ) FiEE / (mPass) BiEIL / (mOsmkg ™)
1 50.210£0.153 5.574+0.021 718+1.000 1.050£0.007 51+0
2 48.799+0.106 5.30%0.006 103542.082 1.038£0.002 64+0
3 46.73440.033 5.2240.021 1155+1.528 1.133£0.028 68+0
4 46.12540.009 5.554+0.026 929+0.577 1.001£0.015 69+0
5 45.614+0.185 5.4610.021 1024+1.528 1.040£0.015 70£0
6 48.2631+0.096 5.5440.029 769+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 48.69210.143 5.57+0.042 81441.000 0.996+£0.015 56+0
9 46.6131+0.096 5.254+0.010 1075+0.577 1.066£0.033 69+0
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