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Optimization of Ultrasonic—Assisted Enzymatic Extraction Process of Quinoa
Polysaccharides and Analysis of Inhibition of Pancreatic Lipase Activity
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Abstract: Aiming at the problem of waste of quinoa resources caused by insufficient polysaccharide extraction, in order to
clarify the optimal process for ultrasonic—assisted extraction of quinoa polysaccharides, the yield of polysaccharides was set as
the index, and the amount of compound enzyme addition, extraction time, ultrasonic power, and solid-liquid ratio were taken
as the variables, and the response surface optimization test was carried out on the basis of single factor. The apparent
morphology of quinoa polysaccharides was analyzed by scanning electron microscopy. The lipid-lowering activity of quinoa
polysaccharides was evaluated based on in vitro pancreatic lipase inhibition experiment. The results of the response surface test
showed that the optimized regression model was extremely significant, with an R* value of 0.982 5, and the influence of
variables on the response value was in the order of solid-liquid ratio™extraction time>>and enzyme addition. The influence of

the interaction between enzyme addition and extraction time was significant, but the influence of the interaction between solid-
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liquid ratio and enzyme addition, and the influence of the interaction between solid-liquid ratio and extraction time were not

significant. The optimal extraction process of quinoa polysaccharides assisted by ultrasounic enzyme assisted was obtained, it

was: the ultrasonic power was 450 W, the solid-liquid ratio was 1:14.3, the amount of compound enzyme was 2.1% , and the

extraction time was 130 min. Under these conditions, the extraction rate of quinoa polysaccharides was 17.02%. The results of

scanning electron microscopy showed that the quinoa polysaccharides extracted by this method had a loose structure and good

adsorption performance. In a certain concentration range, quinoa polysaccharides had strong inhibitory activity against

pancreatic lipase in a dose-dependent manner, and the inhibition rate reached 71.35% when the sample concentration was 10

mg/mL, indicating that quinoa polysaccharides had significant lipid-lowering activity in vitro.

Keywords: quinoa polysaccharides; process optimization; ultrasonic enzyme assisted extraction; pancreatic lipase
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Tab.1 Box—Behnken experimental design factors and
levels of extraction of quinoa polysaccharides by

ultrasonic compound enzymatic method
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Fig.1 Changes in the yield of quinoa polysaccharide

under different solid-liquid ratio
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Tab.3 The results of variance analysis
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