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Abstract: The degrees to which the polysaccharide fucoidan (FUC) and its acid (AFUC) and oxidative degradation products (OFUC) are
metabolized in the gut of BALB/c mice were investigated, and their effects on the gut metabolites were compared. High-performance liquid
chromatography-tandem mass spectrometry measurement revealed the proportions of FUC, AFUC, and OFUC excreted in the mouse feces to
be 48.85%, 40.78%, and 40.99%, respectively. Although the relative molecular mass of FUC did not have a significant effect on its excretion
rate, there were large inter-individual differences. Furthermore, multiple linear regression analysis of the rates of FUC, AFUC, and OFUC
metabolism in the gut revealed that AFUC was metabolized mainly by the Muribaculaceae, whereas FUC and OFUC were mainly utilized by
the Lachnospiraceae, Muribaculaceae, and Bacteroidaceae. FUC, AFUC, and OFUC affected the metabolic activities of the gut microflora and
jointly affected the D-glutamine and D-glutamate metabolic pathways in the host. OFUC and AFUC both significantly affected the pathway for
biotin metabolism, indicating significant differences in gut microbiota interactions between FUC and its degradation products. This study
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reveals the mechanism by which FUC carries out its effects through the gut microbiota and provides data supporting further application of this

polysaccharide and its degradation products in the food industry.
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Fig.2 The excreted proportions of FUC, AFUC and OFUC
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Fig.3 The intestinal flora of different mice at the relative
abundance at the phylum level
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Lachnospiraceae NK4A4136_group T J& 2 1E 7] A 3¢

AFUC 1EliE H 1485 Muribaculaceae 1#F} 52 1F [ 4H
x5 OFUC 7& 7 H AR 5 Muribaculaceae 1 £}

Lachnospiraceae Bt F Lachnospiraceae NK4A4136
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5% 2 B AE A N ARG 75 5 R R R R S VR AR
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TE i AR B S B B A
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Table 1 Gut microbiota correlated with FUC, AFUC and OFUC utilization in vivo

Variable ~ Nonstandard coefficient Family/Genus
FUC OTU_67 83.691 Bacteroides
OTU 23 6.104 Muribaculaceae
OTU 51 3.593 Lachnospiraceae NK44136 _group
AFUC OTU 23 19.753 Muribaculaceae
OFUC OTU 181 38.671 Muribaculaceae
OTU 41 13.525 Lachnospiraceae
OTU 793 1.534 Lachnospiraceae NK4A4136_group
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Fig.4 PCA analysis of the feces metabolites
4 OPLS-DA #£%4[1] VIP (Variable Importance in
the Projection) {EL 0 A8 & EAT I/ , @i FLAR VIP 1,
KA E AR B AN FUC 578 L2 8] VIP KT
1 2R, F@Eid t-test Fr IR0 % H p<<0.05 1)

30

Ze VAR, WP e 92 N ZE R Y. Xt
e HY 1K) 22 e A ) 3k AT AR 8 BR AJE 9T (Pathway
Analysis), Pl-logl0 (p)Fl impact 5371 A AL BRI AL
br, RIS RWE S . Y AT plE CkH
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P ARA R ITER I A0S B R L o- T RRIR
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