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Optimization of Centrifugal Extraction Technology of Verbascoside by Box-Behnken Response Surface
Methodology

AYINUER Maimaitituersun', GAO Li%, HUO Shixia’>, YAN Ming?"(I.College of Pharmacy, Xinjiang Medical
University, Urumqi 830011, Chma, 2.Uygur Medzcine Research Institute of Xinjiang Uygur Autonomous Region, Urumqi 830049,
China)

ABSTRACT: OBJECTIVE To extract the extract of verbascoside by centrifugal extraction system. METHODS The effects
of content of verbascoside in oil phase, flow rate, oil-water ratio, extraction times, rotation speed, pH on the extraction rate of
verbascoside were studied by single factor experiment. Box-Behnken response surface design was used to explore the effects of
the content of verbascoside in oil phase, flow rate, rotation speed, oil-water ratio on the extraction rate of verbascoside and
optimize the optimal process parameters. RESULTS The results of single factor experiment showed that the optimum
extraction conditions were as follows: the content of verbascoside in oil phase was 19.20 mg-mL"", the rotation speed was 48 Hz,
the flow rate was 300 mL-min~!, the ratio of oil phase to water phase was 1 : 1, the amount of acetic acid was 2%, and the
extraction times were 3 times. Through response surface analysis, it was found that the order of factors affecting the extraction
rate of verbascoside was as follows: content of verbascoside in oil phase>oil/water phase ratio>flow rate>rotation speed. Under
the optimum conditions, the content of verbascoside in oil phase was 21.50 mg-mL~!, the rotating speed was 48 Hz, and the flow
rate was 290 mL-min~!, with oil/water ratio of 1 : 1, the results of three parallel experiments showed that the extraction rates of
verbascoside were 82.49%, 79.38% and 81.76%, respectively, and the relative errors compared with the predicted value of
80.03% were 3.07%, 0.81% and 2.16%, respectively. CONCLUSION This method can effectively purify verbascoside and
provide theoretical basis for the development and utilization of verbascoside.
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Tab. 2 Experimental design and results

AGIART PR
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G %ﬁé‘i;)/ mI(;min)‘1 (%IZ ) M) %
mg-mL~!
1 12.8 100 48 1 34.50
2 25.6 100 48 1 68.96
3 12.8 500 48 1 35.76
4 25.6 500 48 1 54.90
5 19.2 300 46 0.8 43.20
6 19.2 300 50 0.8 40.62
7 19.2 300 46 1.2 52.48
8 19.2 300 50 1.2 53.66
9 12.8 300 48 0.8 33.60
10 25.6 300 48 0.8 53.85
11 12.8 300 48 1.2 38.18
12 25.6 300 48 1.2 61.88
13 19.2 100 46 1 52.65
14 19.2 500 46 1 41.55
15 19.2 100 50 1 50.21
16 19.2 500 50 1 51.71
17 12.8 300 46 1 36.82
18 25.6 300 46 1 55.99
19 12.8 300 50 1 34.78
20 25.6 300 50 1 60.51
21 19.2 100 48 0.8 39.72
22 19.2 500 48 0.8 42.70
23 19.2 100 48 1.2 54.07
24 19.2 500 48 1.2 52.81
25 19.2 300 48 1 78.05
26 19.2 300 48 1 79.56
27 19.2 300 48 1 76.85
28 19.2 300 48 1 78.60
29 19.2 300 48 1 75.19
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Tab.3 Variance analysis of regression equation model
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Fig. 2 Response surface diagram and contour diagram of the influence of various factors on the extraction rate of verbascoside
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Tab. 4 Results of validation test
e e B TEN T AL WUR /% AHXFERZE Y%
1 82.49 3.07
2 79.38 0.81
3 81.76 2.16
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