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Optimization of purification technology for extract from Scutellaria baicalensis
based on antimicrobial efficacy

YU Bei-bei, LYU Ling, YU Zong-yuan, YAN Xue-sheng
Shandong Academy of Chinese Medicine, Jinan 250012, China

Abstract: Objective To optimize the purification technology for the extract from Scutellaria baicalensis. Methods The
antimicrobial efficacy of S. baicalensis extract in vitro was evaluated with bacteriostatic rate test. And the contents of the active
components in S. baicalensis extract were determined using HPLC method. Taking the bacteriostasis rate and the extraction weight of
the active components as indexes, using the overall normalizing method for grading comprehensively, orthogonal test was employed to
optimize the purification conditions of S. baicalensis extract, such as the concentration degree and pH value of the extract before acid
precipitation, the holding temperature and time, and the standing time. The antimicrobial effects of S. baicalensis extract before and
after purification were compared to determine the optimal process. Results The optimal purification process was as follows:
concentrating the water extract to the degree of 1 ! 2, regulating the pH value to 2—2.5 with 2 mol/L HCI solution, holding the
temperature of 80 ‘C for 1 h, and standing for 24 h, then filtering under decompression, resuspending the precipitate with equivalence
water, regulating the pH value to 7.0 with 40% NaOH solution, adding equivalence 95% alcohol, agitating to dissolve and filter, then
adding HCI solution to precipitate and filter as before, washing the precipitate with water to regulate the pH value to 5.0, and at last
washing the precipitate with 95% alcohol, drying under reduced pressure to obtain the product. Conclusion The product of this
process has high antimicrobial efficacy and retention rate of active components, which proves that the preparation process is feasible,
stable, and reasonable.
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Fig. 1 HPLC of reference substances (A), water extract (B), and refined product (C) of active components in S. baicalensis
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Table 1 Design and results of L;3(37) orthogonal test for purification of S. baicalensis extract
RIS A/ (gmL™) B C/C D/min E/C F/h G(R%) ¥E1T /mg A% /mg M@ /% ODH
1 0.10(1) 1.0~1.5() 60(1) 30(1) 60(1) 6(1) 1 275.97 8.75 37.2 0.000
2 0.10(1) 1.5~2.0(22) 70(2) 60(2) 70(2) 12(2) ) 539.50 26.10 29.5 0.000
3 0.10(1) 2.0~2.5(3) 80(33) 90(3) 80(3) 24(3) 3) 672.61 23.33 77.1 0.610
4 025(2) 1.0~1.5() 60(1) 60(2) 70(2) 24(3) 3) 354.67 12.01 88.5 0.312
5 025(2) 1.5~2.0(2) 70(2) 90(3) 80(3) 6(1) 0] 539.10 12.54 69.9 0.362
6 025(2) 2.0~25(3) 80(3) 30(1) 60(1) 12(2) ) 583.24 20.88 71.9 0.516
7 0503) 1.0~15(1) 70(2) 30(1) 80(3) 12(2) 3) 328.16 14.39 84.0 0.310
8 050(3) 1.5~2.0(2) 80(3) 60(2) 60(1) 24(3) (1) 795.20 48.46 97.2 1.000
9 050(3) 2.0~25(3) 60(1) 90(3) 70(2) 6(1) ) 789.33 27.06 89.2 0.772
10 0.10(1) 1.0~1.5(1) 80(3) 90(3) 70(2) 12(2) (1) 465.64 17.93 71.5 0.425
11 0.10(1) 1.5~2.0(2) 60(1) 30(1) 80(3) 24(3) ) 717.66 43.22 73.0 0.743
12 0.10(1) 2.0~25(3) 70(2) 60(2) 60(1) 6(1) 3) 423.09 13.55 73.8 0.348
13 025(2) 1.0~15() 70(2) 90(3) 60(1) 24(3) ) 357.37 10.84 84.6 0.272
14 025(2) 1.5~2.0(2) 80(3) 30(1) 70(2) 6(1) 3) 767.91 15.88 95.8 0.636
15 025(2) 2.0~25(@3) 60(1) 60(2) 80(3) 12(2) (1) 484.29 16.60 93.0 0.514
16 050(3) 1.0~15(1) 80(3) 60(2) 80(3) 6(1) ) 778.53 35.69 66.1 0.662
17 050(3) 1.5~2.0(2) 60(1) 90(3) 60(1) 12(2) 3) 581.14 17.89 62.6 0.424
18 050(3) 2.0~25(@3) 70(2) 30(1) 70(2) 24(3) (1) 527.12 21.08 81.4 0.545
K 0.354 0.330 0.461 0458 0427 0463 0474
K 0.435 0.527 0.306 0.473 0.448 0365 0.494
K; 0.619 0.551 0.641 0477 0.533 0.580 0.440
R 0.265 0.221 0.335 0.019 0.106 0215 0.054
xk2 HESH 3 it
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