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Investigation of Purification and Concentration Process for Water Extract of

Angelicae Sinensis Radix with Ultrafiltration-nanofiltration Integrated Technology

SONG Xiao-chun, WANG Ji-long, WEI Shu-chang®, WANG Zhi-wang, JIN Hui
(College of Pharmacy, Gansu University of Chinese Medicine, Lanzhou 730000, China)

[ Abstract ] Objective: To improve quality of water extract of Angelicae Sinensis Radix and reduce
production cost by investigating feasibility of purification and concentration process of water extract using
ultrafiltration and nanofiltration integrated technology. Method: With retention rate of ferulic acid as index,
ceramic membrane pore size, working pressure, filtration temperature as factors, orthogonal test was adopted to
optimize ultrafiltration process of water extract of Angelicae Sinensis Radix. With leak rate of ferulic acid as index,
interception relative molecular weight and solution temperature as factors, concentration process of ultrafiltrate was
optimized by comprehensive test. Result; Optimum ultrafiltration process parameters were as follows; membrane
pore size of 50 nm, filtration pressure at 0. 10 MPa, filiration temperature at 50 °C ; retention rate of ferulic acid
was more than 90% . Optimum nanofiltration process parameters were as follows: interception relative molecular
weight of 200 Da, filtration temperature at 45 °C ; leak rate of ferulic acid was 0. 1% . Conclusion: Ultrafiltration
and nanofiltration integrated technology has many advantages, such as retention rate of active ingredients is high
and material liquid is heated in a short time, it can improve quality of water extract of Angelicae Sinensis Radix
with low production cost.

[ Key words | Angelicae Sinensis Radix; water extract; ultrafiltration process; nanofiltration; ferulic acid
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Table 1 Orthogonal test analysis for ultrafiltration process of

water extract of Angelicae Sinensis Radix

No AR BTARE CumE o FHED
fL#&/nm /MPa /C R BB 2/ %
1 10 0. 10 30 1 64.9
2 10 0.15 40 2 63.2
3 10 0.20 50 3 66.7
4 20 0. 10 40 3 74.0
5 20 0.15 50 1 77.1
6 20 0.20 30 2 73.0
7 50 0. 10 50 2 88.9
8 50 0.15 30 3 81.0
9 50 0.20 40 1 83.7
*2 BEIZHAENSW
Table 2 Variance analysis of ultrafiltration process
T5 22K SS MS F P
A 622.8 311.4 222. 4 <0.01
B 9.0 4.5 3.2 >0.05
c 13.5 6.8 4.9 >0.05

D(iR%E) 2.7 1.4
it;F0_05(2,2) = 19,F0A01(2,2) =99,
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Table 3 Comprehensive test analysis for nanofiltration process of

ultrafiltrate of Angelicae Sinensis Radix

No.  BEAHXN /> FFiht/Da  IfE/C o 2 2 itk 5% £/ %%
1 1000 25 1.4
2 1 000 35 12.2
3 1 000 45 14.6
4 500 25 2.0
5 500 35 2.2
6 500 45 2.2
7 200 25 0.1
8 200 35 0.1
9 200 45 0.1
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Table 4 Relationship between cumulative fluid volume and time of

nanofiltration liquid

¢/min 7 R BUABL/L i SRR /%
5 2.8 8.00
15 5.6 16. 00
30 9.4 26. 86
45 12.8 36.57
60 13.8 39.43
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