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Optimization of Extraction Process of Active Ingredients from Chinese
Medicine Angelica Dahurica and Its Quality Research
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ABSTRACT Objective: To optimize the conditions for extracting effective components of Chinese herbal medicine Angelica
dahurica; to investigate and research on the quality of market herbal Angelica dahurica comprehensively and systematically. Methods:
Taking the content of imperatorin and iso imperatori for index, detect the effective components of angelica dahurica by high-performance
liquid chromatography (HPLC); using the orthogonal experiment, optimize the permeability technology conditions and extract the effec-
tive ingredients of angelica dahurica; According to China pharmacopoeia 2005 version of angelica dahurica captioned [the content deter-
mination] method, test the content of kind material coumarin of 62 batch market medicinal angelica dahurica. Results: Ethanol permeabil-
ity extraction: 24h, 80% medicinal soaking ethanol 8 times, the average extraction rate of imperatorin and iso impera- tori is 78%; the
content of coumarin in market medicinal Angelica dahurica conform to the pharmacopoeia requirements. Conclusion: The application of
permeability method extracting effective components of Angelica dahurica process of high efficiency, good stability, suitable for industrial
production; the quality of current market medicinal Angelica dahurica is reliable.
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1.3.1.1 : Zorbax SB-C18 250 mmx RSD,
4.6mm 5pm 248 nm - (48 52) 1.3.1.7
1 mL /min 40°C 6 N
1.3.1.2 RSD,
123.2 pg/ml, 79.9 pg/ml 0.1.0.2.0.4.0.8.1.6.2.0, 1.3.1.8 N
4.0ml 10ml
10ul o
Area X 1.3.1.9
° 10pL
1.3.1.3 1.25¢ -
60°C - 25ml 1.3.2
300W 45kHz 30 1.3.2.1 120
6 g N N
1.3.14 25ml 300W 45kHz
Iml 20pg 30
1.3.1.5 -
6 RSD, 1322
1.3.1.6 Ly(3%)
0514824h N (%) (h) 1,
1
Table 1 Orthogonal factor level table
Faction
Level ) ®
Ethanol concentration Soaking time Solvent usage
A B C
1 70 12 4
2 80 24 6
3 90 48 8
100g 100mL
Lo(39) 2
- 3 mL-min’ 55°C 2.1
20 - 51 . Area= 4790.83721X +
1323 2005 0.0135324 1=0.9999 n=7 0.01232.g~0.
4928pg .
Area=791.11X- 0.6179 r=0.
. 9999 n=7 0.007991g~0.3196 g
133 € °
2005 N RSD
L2006 7 9 1.56% 1.21% 24 h
. RSD 1.22%  1.06% (n=06)
( %2005 [ ] . N RSD 1.82%
53 1.23%
98.05%  99.12%,
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A Imperatorin reference substance B. Isoimperatorin reference substance C. Extraction of samples
1 HPLC
Figure 1 HPLC spectrum of the sample Angelica
2.2 °
2 N N SPSS
N ( 4. 5,
3
:C>A>B, A2B2C3 24h 80% 8 °
N ° 6
:A>C>B, 78.1%,
2
Table 2 Selection of the Solvent Extraction Test Results
(8) (%)
Solvent Sample weight The total content measured
1.0005 0.0255
Petroleum ether
1.0043 0.0280
Ether
1.0082 0.0290
Ethyl acetate
1.0004 0.0281
Acetone
1.0009 0.0291
Ethanol
1.0070 0.0279
Methanol
23 7. 8,
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Table 3 Experimental results and computation of orthogonal

NO. Ethanol concentration Soaking time Solvent usage Blank (mg/g) Isoimperat(:rlign/g)
A B C D Imperatorin

1 1 1 1 1 45377 34.486
2 1 2 2 2 39.292 26.986
3 1 3 3 3 47.252 34.667
4 2 1 2 3 46.404 35.091
5 2 2 3 1 49.463 36.410
6 2 3 1 2 43.999 32.274
7 3 1 3 2 46.161 30.866
8 3 2 1 3 42.323 30.384
9 3 3 2 1 47.731 31.109

K1 131.921 137.942 131.699

K2 139.866 131.078 133.427

K3 136.215 138.982 142.876

K1' 96.139 100.443 97.144

K2' 103.775 93.78 93.186

K3' 92.359 98.05 101.943

R 2.648 2.635 3.726

R' 3.805 2221 2919

:K K ;R R

o

Note: K and K' were imperatorin and isoimperatorin the calculated values; R and R' are imperatorin and isoimperatorin the range value

4

Table 4 Analysis of variance table imperatorin

F
P
Source of variance Sum of squares and Degrees of freedom Variance F value

A 10.543 2 5.272 0.368 0.731

B 12.297 2 6.148 0.429 0.700

C 24.133 2 12.066 0.841 0.543
e

28. 685 2 14.342
Error e
18571.839 9
Total
5
Table 5 Isoimperatorin analysis of variance table
i P
Source of variance Sum of squares and Degrees of freedom Variance F value

A 22.547 2 11.273 0.829 0.547

B 7.595 2 3.797 0.279 0.782

C 12.820 2 6.410 0.471 0.680
e

27.211 2 13.606
Error e
9561.674 9

Total
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6 (n=3)
Table 6 Verify the test results (n = 3)

(mg/g) (mg/g) %
Medicinal content Measured concentration Extraction rate
Batch
Imperatorin Isoimperatorin Imperatorin Isoimperatorin Imperatorin Isoimperatorin
1 2.638 1.717 2.182 1.238 82.71 72.11
2 1.309 0.812 1.050 0.627 80.19 77.23
79
Table 7 9 Determination of medicines approved the results of Angelica
%
Batch number of medicine Origin or habitat Imperatorin content
06102304 . 0.093%
Sichuan
0602160002 ) 0.143%
Sichuan
061114001 . 0.124%
Sichuan
061101 4 0.089%
Sichuan
06120402 . 0.122%
Sichuan
070308 ) 0.124%
Anhui
06101701 ) 0.103%
Anhui
20070413 ) 0.104%
Anhui
05011401 B 0.092%
Zhejiang
8 53
Table 8 53 Determination of results of approved medicinal Angelica
%
Batch number of medicine Origin or habitat Imperatorin content
08010004 . o ) 0.104%
Beijing, China, Anhui Bozhou medicine plant (Origin: Henan)
08070806 o o 0.112%
Beijing health medicine plant (Origin: Sichuan)
081026 o ) o o o 0.085%
Beijing Traditional Chinese Medicine Co., Ltd. Crane Trillium (Origin: Sichuan)
0810006 . o B 0.146%
Beijing green Pharmaceutical Co., Ltd. (Origin: Zhejiang)
08061101 ) = B 0.094%
Beijing green Pharmaceutical Co., Ltd. (Origin: Zhejiang)
09020501 o o 0.097%
Beijing health medicine plant (Origin: Sichuan)
08061101 . L B 0.103%
Beijing green Pharmaceutical Co., Ltd. (Origin: Zhejiang)
081118 0.112%

Pharmaceutical Co., Ltd. Anhui economic man (Origin: Anhui)




- 2764 - www.shengwuyixue.com Progressin Modern Biomedicine Volll NO.14 JUL.2011

20080610 i 0.129%

Cao Yi Yin, Chinese Herbal Medicine Co., Ltd. (Origin: Anhui)
07092101 . = B 0.122%
Beijing green Pharmaceutical Co., Ltd. (Origin: Zhejiang)
08070806 . 0.083%
Beijing health medicine plant (Origin: Sichuan)
080925008 ) ) B ) 0.151%
Chinese Herbal Medicine Co., Ltd., Beijing thousand Grass (Origin: Sichuan)
09020101 0.121%
Beijing Pharmaceutical Co., Ltd. Epson Lin (Origin: Anhui)
200810023 0.113%
Anhui Bozhou Chinese medicine Corporation, Inc. (Origin: Anhui)
090313 ' 0.156%
Pharmaceutical Co., Ltd. Hebei Tianrun (Origin: Henan)
0903018 ) S 0.242%
Kanthal Shijiazhuang Pharmaceutical Co., Ltd. (Origin: Sichuan)
080615 ) ) ) 0.126%
Kirin Pharmaceutical Co., Ltd. Yantai
20080301 0.133%
Kelly Bozhou City of Anhui Traditional Chinese Medicine Co., Ltd. (Origin: Anhui)
0802503011 0.089%
Beijing Pharmaceutical Co., Ltd. Epson Lin (Origin: Zhejiang)
080417 ) _ ) S 0.159%
Pieces of Anguo light processing (Origin: Sichuan)
20090201 0.099%
Bozhou Kelly Chinese Herbal Medicine Co., Ltd.
20090201 o o ) o = 0.115%
Lanzhou, Gansu rehabilitation medicine thick Limited (Origin: Gansu)
08010004 0.114%
Bozhou Chinese medicine plant in Beijing and Anhui (Origin: Henan)
08061101 0.108%
Beijing green Pharmaceutical Co., Ltd. (Origin: Zhejiang
0803001 ' 0.194%
Chinese herbal medicines Pieces Anguo Prachanda Limited (Origin: Hebei)
080625 0.088%
Nanning students Co., Ltd. Chinese Herbal Medicine
07460875 . o . o 0.103%
Hebeianguo Qi medicine Chinese Herbal Medicine Co., Ltd. (Origin: Sichuan)
081203 0.148%
Guoyang County and Hall County Source Co., Ltd. Chinese Herbal Medicine
090210 0.135%
Chung Ling Tong Chinese Herbal Medicine Co., Ltd.
HY2008042 0.129%
Shanghai Pharmaceutical Co., Ltd. China Eagle
C =)
0902001 0.125%

Chinese herbal medicines Pieces Anguo Prachanda Limited (Origin: Sichuan)

20081115 i , o o 0.395%
Bozhou City of a Chinese Herbal Medicine Co., Ltd. (Origin: Sichuan)

081220 0.092%
Sent a letter to Chinese Herbal Medicine Co., Ltd., Guangzhou

080901 0.085%
Bozhou City, medicine plant
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081231 0.092%
Origin: Anhui
50011081 0.093%
Chinese Herbal Medicine Co., Ltd., Beijing thousand Grass (Origin: Hebei
081228 0.090%
Xi'an medicine plant (Origin: Sichuan)

20080902 ) ) o 0.158%
Yishui Yan Xingtang Chinese Herbal Medicine Co., Ltd.

6090401 0.119%
Beijing green Pharmaceutical Co., Ltd. (Origin: Zhejiang)

090226 0.163%

Zhengzhou Hair Co., Ltd. Chinese Herbal Medicine
090113 0.123%
Nanjing Pharmaceutical Co., Ltd. Chinese Herbal Medicine Factory
081013 0.110%
Origin: Anhui
20080628 ) o 0.118%
Haozhou Shi Wan Chun medicine plant
080120 0.091%
Hebei
0901001 0.102%
Sichuan
071001 0.108%
School of Chinese herbal medicines, Hebei Hong Limited (Origin: Henan)

08061101 ) o B 0.102%
Beijing green Pharmaceutical Co., Ltd. (Origin: Zhejiang)

080611013 ) o B 0.120%
Beijing green Pharmaceutical Co., Ltd. (Origin: Zhejiang)

080611018 0.109%
Beijing green Pharmaceutical Co., Ltd. (Origin: Zhejiang)

071001 0.12%

Pro Xiayi Sheng Gansu Pieces Factory (Origin: Anhui)
20070601 0.158%
Ren Anguo key ingredients Limited (Origin: Hebei)
20080728 ) o ) 0.103%
Bozhou double Chinese medicine plant city
070725 o . ) 0.093%
Bozhou medicine plant (Origin: Guangxi)
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Figure 2 Imperatorin HPLC chromatogram of reference substance



-+ 2766 -

www.shengwuyixue.com Progressin Modern Biomedicine Volll NO.14 JUL2011

Feteation Tine

Y98

®0

A%
=i

AV

T

3

HPLC

Figure 3 Angelica HPLC chromatograms of samples of medicinal extract
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