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Ultrasonic assisted extraction of tremella polysaccharide with eutectic
solvent and its effect on intestinal flora of diabetic mice

SONG Qiaoying, ZHAO Baoyi, LIU Ziqing
( School of Biology and Food Engineering, Anyang Institute of Technology, Anyang 455000, Henan, China )

Abstract: The extraction process of tremella polysaccharide with ultrasonic-assisted eutectic solvent (DES)
was optimized by single factor and orthogonal experiments. The in vitro and in vivo hypoglycemic activity
of tremella polysaccharide was investigated. Based on high-throughput sequencing analysis of mouse
cecum contents, the effects of tremella polysaccharide on intestinal flora were evaluated. The results
showed that under the optimized extraction conditions of DES-1 prepared with n(choline chloride) :

n(urea)=1 : 2 as extraction solvent, tremella powder 10 g, solid-liquid ratio (g : mL) 1 : 35, water content
(mass fraction, the same below) of DES-1 15%, ultrasonic time 40 min, ultrasonic temperature 60 °C and
ultrasonic power 200 W, the content of tremella polysaccharide in extract was 24.47 mg/g. The inhibitory
rate of tremella polysaccharide with a mass concentration of 4 g/L on a-glucosidase was 72.32%. Tremella
polysaccharide intervention significantly reduced the content of blood sugar in diabetic mice and improved
the state of glucose metabolism in mice. Compared with those of the model group, the serum insulin level
of mice in 0.1 g/kg tremella polysaccharide dose group was reduced by 41.2%, the enzyme activity of
glutathione peroxidase and superoxide dismutase was increased by 31.83% and 20.72%, respectively, while
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the content of malondialdehyde was decreased by 39.48%, the levels of tumor necrosis factor-a,
interleukin-6 and interleukin-12 were decreased by 43.87%, 28.75% and 44.05%, respectively, and the
levels of interleukin- 10 was increased by 208.79%. Tremella polysaccharide significantly increased the

number of beneficial bacteria in the intestines of mice, such as Deferribacterota, Verruconicrobia,

Actinobacteria, Bacteroidetes and Firmicutes, and reduced the number of harmful bacteria such as

Campilobacterota and Proteobacteria. At the same time, tremella polysaccharide enhanced the relative

abundance of Lactococcus, Streptococcus, Lactobacillus and Adlercreutzia, and decreased that of

Lachnospiraceae, Bacteroides, Bifidobacterium, Prevotella and Allobaculum.
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Table 1 The composition of different DESs systems
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[6] ) 20%[#) DES-1~DES-4, FT4EEUEE 70 °C. #
I 120 W R A 30 min, B0 EEWR, &,

¥ 4 AR IOK CEEIMA ZE iR i b R
DO, WEEDTRE., ¥ 1 g DLW S 30 mL ZE48K
RATE, Bl Sevag 7 (AL A 4+ 1 HYE5 A



55 6 1] RIGHE, S50 AR H 2R B R T 00 B RO PR /I Bl 1 T A P 52

© 1297 -

IE TE ) FRE VA% 1 2 4 IR IR & T4 s
S, BRI, B 7~8 h, WUE FE BRI
BRH Z BRI
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24.73 mg/g, FHMH 24.47 mg/g, 7T IELSK
1Y f i 205 (A4BCuD, 1Y 23.58 mg/g ).

# 3 IR BIT RA
Table 3  Orthogonal test design and results

s ok SO

A B c D (mg/g)

1 1 1 1 1 19.41

2 1 2 2 2 18.72

3 1 3 3 3 19.20

4 1 4 4 4 19.88

5 2 1 2 3 20.28

6 2 2 1 4 19.87

7 2 3 4 1 20.86

8 2 4 3 2 20.74

9 3 1 3 4 21.45

10 3 2 4 3 22.16

11 3 3 1 2 19.26

12 3 4 2 1 20.96

13 4 1 4 2 23.58

14 4 2 3 1 19.32

15 4 3 2 4 20.23

16 4 4 1 3 19.06
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R 1.66 1.64 247  0.68
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glucosidase
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Fig. 4 Effect of tremella polysaccharide on OGTT in mice
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