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Effect of ultrasonic treatment on the physicochemical properties and immunoregulatory
activity of polysaccharides from Dendrobium densiflorum
WANG He, HONG Sheng, PAN Li-hua, ZHA Xue-giang, LUO Jian-ping*
(Institute of TCM and Functional Foods, School of Biotechnology and Food Engineering, Hefei University of
Technology, Hefei 230009, China)

Abstract: The usltrasonic treatment has been widely used to assistantly extract polysaccharides
from food resources although there is rarely reports on its effects on the physicochemical
properties and biological activities of polysaccharides. In this study, the polysaccharides from
Dendrobium densiflorum were used to investigate the changes in molecular distribution, intrinsic
viscosity, solution conformation and immunoregulatory activity after usltrasonic treatment. High
performance gel permeation chromatography indicated that the molecular weight of the
polysaccharide was significantly decreased by usltrasonic treatment, which led to a drop in
intrinsic viscosity. Atomic force microscope showed that with ultrasonic treatment, the
conformation of D. densiflorum polysaccharides was changed into the dispersed state from the
large spindle-shaped state. Using in vitro splenic cell proliferation experiment, the
immunoregulatory activity of the polysaccharides was enhanced by ultrasonic treatment. These
results sugested that the physicochemical properties and biological activities of D. densiflorum
polysaccharides could be changed by the ultrasonic treatment, which should be applied to the
extraction of natural polysaccharides with caution.
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Fig.1 DEAE-Cellulose column chromatogram of Dendrobium densiflorum polysaccharide by NaCl
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Table 1 Intrinsic viscosity and molecular weight distribution of Dendrobium densiflorum polysaccharide

gradient elution

after treatment of different ultrasonic power

B T2 R U LEA51 /(%) 73 T EIMy(Ku)/My(ku)
W Im(dL/g) 1 2 3 1 2 3
0 250.0540.0030  6.32  47.20  46.49  646.6/621.3 5.260/4.821  0.600/0.587
300 174.3220.0073 805 4870 4324  211.1/207.8 5.009/4518  0.606/0.592
600 154.8620.0064  7.15 5055 4230  174.9/172.0 5.220/4.686 0.652/0.637
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Fig.2 Gel permeation chromatogram of Dendrobium densiflorum polysaccharide after treatment of different
ultrasonic power
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Fig. 3 Fluorescence assisted carbohydrate electrophoresis of Dendrobium densiflorum polysaccharide after
treatment of different ultrasonic power
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Fig. 4 Conformation of Dendrobium densiflorum polysaccharide under different ultrasonic power
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Fig. 5 Activity of spleen cell proliferation of Dendrobium densiflorum polysaccharide under different
ultrasonic power
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