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Study on the optimization of ultrasound-assisted cellulase extraction for
Pteris vittata polysaccharides and its hypoglycemic and hypolipidemic effects
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(Shijiazhuang Food and Drug Inspection Center, Shijiazhuang 050031, China)

ABSTRACT: Objective  To investigate the extraction efficiency of Pteris vittata polysaccharides via an
ultrasound-assisted cellulase method, and explore its hypoglycemic and hypolipidemic activities. Methods Response
surface methodology was applied to optimize the technical parameters for the ultrasound-assisted cellulase extraction of

Pteris vittata polysaccharides. The in vitro hypoglycemic activity was evaluated by determining the inhibition rates of
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o-amylase and a-glucosidase activities, while the in vitro hypolipidemic activity was assessed by analyzing the inhibition
rate of pancreatic lipase activity as well as the binding rates to sodium glycocholate and sodium taurocholate. Results
The optimal extraction parameters for Pteris vittata polysaccharides were determined as follows: solid-liquid ratio of
1:20 (g:mL), cellulase dosage of 2.2%, ultrasonic power of 316 W, ultrasonic temperature of 51 °C and ultrasonic time of
22 min. Under these conditions, the extraction yield of Pteris vittata polysaccharides was measured to be 4.19%+0.08%.
In vitro bioactivity assessment demonstrated that Preris vittata polysaccharides possessed certain hypoglycemic and
hypolipidemic biological activities. The half-maximal inhibitory concentrations (ICsq) of Pteris vittata polysaccharides
against a-amylase and a-glucosidase were 3.52 mg/mL and 2.75 mg/mL, respectively. Its ICsy against pancreatic lipase
was 4.08 mg/mL, and the half-maximal effective concentrations (ECs) for glycocholate and taurocholate were 4.45 mg/mL
and 4.38 mg/mL, respectively. Conclusion The ultrasound-assisted cellulase method can efficiently extract Pteris

vittata polysaccharides. Pteris vittata polysaccharides are potential functional food material with hypoglycemic and

hypolipidemic properties.
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Table 2 Response surface test factor and level
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Fig. 1 Effects of single factor on the extraction rates of Pteris vittata polysaccharides
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Table 3 Test results of response surface optimization design
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Table 4 Analysis of variance in response surface test

I EAE 5 A 4 i Wi F P P

Y 6.950 14 0.4965 648.91 <0.0001 ok
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BC 0.0812 1 0.0812 106.16 <0.0001 wx
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Fig.2 Response surface diagram of the interactions among different factors
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Fig.3  In vitro hypolipidemic and hypoglycemic effects of Pteris vittata polysaccharides
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