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Analysis of Properties of Burdock Polysaccharide and Its Regulatory
Effect on Lipopolysaccharide-induced Macrophage Inflammation

ZHU Shanshan', ZHANG Bin', ZHU Wenqing', CHEN Qiang’, ZHANG Chaojie’, ZHENG Zhenjia"’

(1.School of Food Science and Engineering, Shandong Agricultural University, Shandong Provincial Key Laboratory of
Food Processing Technology and Quality Control, Taian 271018, China;
2.Shandong Burdock Medical Research Institute Co., Ltd., Dezhou 253084, China)

Abstract: In order to explore the monosaccharide composition, in vitro digestion characteristics of burdock polysaccharide
and its anti-inflammatory effect in lipopolysaccharide-induced cell model, this study was analyzed by ultraviolet
spectroscopy, infrared spectroscopy and ion chromatography, and explored the digestive properties of polysaccharides in
gastrointestinal fluid, physical stability and anti-inflammatory activity. The results showed that the total sugar content of
burdock polysaccharide was 83.07%, the molecular weight was 2902 Da, and the monosaccharide composition was
fructose: glucose : arabinose : galactose=13.6:2.5:1.6: 1. The degree of hydrolysis was 11.66% and 9.12%, respectively,
after being digested in the stomach and intestine for 6 h. It had obvious anti-inflammatory effect in the cell model, and
could significantly reduce the content of nitric oxide (NO) in the cell model. Compared with the model group, the content of
NO decreased by 48.66% at the dose of 250 ng/mL. The results showed that burdock polysaccharide had certain anti-
inflammatory activity, and the research results could provide a theoretical basis for the development of natural anti-

inflammatory functional foods and drugs.
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Fig.1 Ultraviolet spectrum analysis of burdock polysaccharide
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Fig.2 Diagram of molecular weight determination of
burdock polysaccharide
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Infrared spectrum analysis chart of burdock
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Fig.4 The monosaccharide composition of burdock
polysaccharide
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Fig.5 Physical stability evaluation of burdock polysaccharide
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Fig.6 Changes in the degree of digestion and hydrolysis of
burdock polysaccharides in vitro
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2.7.1 4G Fiscgs: fIE 7 I, AREREE(50. 100,
250. 500. 1000 pg/mL) M ZHEEHT RAW264.7 4l
RIS, %o P2 FIA ) ¥ 52 11 22003 2 40 B A 30 232 53 )
H: 100%. 100.22%. 95.26%. 89.41%. 85.85% L) %
78.36%, 5 Xt HEZH AH LU AN [R] v 5 114 Z2 W 2E %) 4 it A7
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Fig.7 Cell viability of different concentrations of
polysaccharides
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B LPS 175 5 ¥k 1 T mmsghn, iz e R LE 0.1~
1 pg/mL JEFEI P LPS ¥ 5 i i X 40 i 3 8 19 2 i ke
A ., Hop, LPS WS AE 0.1 11 0.2 pg/mL B, NO 7
S X R JE i R 25 5 (P>0.05) s T MM T
0.5 png/mL B, #EAYZH NO (193 & 5 X RE 4 Fe B Y b
FPE2E 5 (P<0.05), TEET MR EE (1 pg/mL) B, SERG2H
NO &5 T B ZH 88.72%, {H Y LPS FUHEE N
2 ug/mL Bf NO &5 1 ng/mL B G 22 5
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Fig.8 LPS-induced inflammation model of RAW264.7 cells
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R EI AR R 2 —, PRI LA 58 AN [R] e B B4 22 3 i T %
LPS 531 RAW 264.7 4iifl_E3EW T NO FrsE
i, W] AR SR PR 25 P R W i FE AR . IR 9 AT
1, SXFREZE AR F, LPS(1 pg/mL) A LA i 35 188
RAW 264.7 40 ifd #F 1J NO & 12 (P<0.0001), NO &
M 3.75 umol/L BEHNZE 12.70 umol/L, Tiij SAR Y 2H
AB B, ASTR] e BE B9 Z2 08 AT DL 3 BRI NO By =4
(P<0.05), fdi NO 19 & &5 F [ 19.37%~48.66%, T
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