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Optimization of Extraction Process for Total Alkaloids from

Zanthoxylum armatum by Ultrasonic Assisted Aqueous Two-phase System

GUO Tao, SUN Li, HUANG Yan, LV Guang-yao, ZHANG Bing-yun"
(School of Life Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

[ Abstract | Objective; To optimize ultrasonic assisted aqueous two-phase system extraction technology of
total alkaloids from Zanthoxylum armatum. Method: Total alkaloids from Z. armatum was extracted by ultrasonic
extraction technology coupling with propyl-alcohol ammonium sulfate aqueous two-phase system, taking extracting
time, mass ratio of alcohol to water and salt dosage as independent variables, extraction rate of total alkaloids as
dependent variable, a three response factors and three levels composite design of response surface methodology was
employed to optimize extraction technology. Result: Optimal extraction process was as following: extracting time
of 40 min, mass ratio of alcohol to water 0. 5: 1, salt dosage 7.79 g. Under these conditions, extraction rate of
total alkaloids was up to 1.704% , which was agreed with model predicted value (1.711% ), purity of total
alkaloids was 19.8% . Conclusion: Ultrasound assisted aqueous two-phase system for total alkaloids from
Z. armatum had advantages of high extraction rate and high purity, which could avoid denaturation of bioactive
molecules with instability or volatility.

[ Key words ] aqueous two-phase system; Zanthoxylum armatum; total alkaloids; response surface

methodology ; ultrasound-assisted extraction technology; reflux extraction
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