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Abstract: To reveal the structural characteristics of fucoidan (FUC) and its interactions with the gut microbiota,
weak acid degradation products (AFUC) and oxidative degradation products (OFUC) of fucoidan were prepared and the
regulatory effects of fucoidan and its degradation products on gut microbiota were investigated through in vitro human fecal
fermentation. The relative molecular mass of AFUC obtained from the degradation of FUC was determined to be 7.4 kDa, with a
sulfate group content of 3.12% and a monosaccharide composition ratio of Fuc:Gal=24.83:75.22. The relative molecular

mass of OFUC decreased to 19.6 kDa. Compared with FUC and OFUC, treatment using AFUC, which contains a low
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sulfate group content, significantly increased the contents of acetic acid, propionic acid, butyric acid, and valeric acid in the

fermentation broth by 34.96%, 135.41%, 13.45%, and 16.92%, respectively, whereas it significantly decreased isovaleric

acid content (24.55%), which was not affected by FUC and OFUC treatments. In addition, AFUC significantly promoted the

enrichment of Bacteroidetes (38.54%), decreased the relative abundance of Firmicutes (17.71%), and considerably inhibited

the proliferation of Proteobacteria (46.88%). This study suggests that fucoidan sulfate group content may play a crucial role

in influencing regulatory effects on the gut microbiota. The results of this study serve as a valuable resource for fucoidan-

based product development aimed at improving intestinal health.
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Fig.7 Intestinal microbiota classification types with statistical differences between FUC, OFUC and AFUC groups
determined by LEfSe analysis (LDA >4)
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2% B #F B J& (Phascolarctobacterium) 1] =+ &
5 FUC. OFUC WZLAHLE R 3 m: H 5 Fuc i
OFUC 4 #H bt AFUC 2 & I i h 22 A 1 — B3 IR
W JE (Escherichia-Shigella) 117KVt B & (&%,
BRARK-EHREE LS - RBENBWRE, Gt
F 2% B AR RS P R D7 P s AR i T B R b R
AR - EWKEE G & mE 7 R,
LEfSe 7 #T (LDA 1343 log 10>4) 25 R BAEsE T
ER RGeS Her AFUC H 0T R
(Bacteroides) R P B J& (Parabacteroides) Fl
R AT JE (Phascolarctobacterium) &5 FUC Fl
OFUC 4 AH bbAH XS = FE W 3 $E s e e e B bR, 77
2 W 5 3% BH Bacteroides 1 Parabacteroides & P F#
A a8 R A R AR, B AT
N AA M DLV A B0 22 B8 B2 A D A0 SRR A0 6 4 g D7
BRCY. R 8 (Phascolarctobacterium) A Bl
T o iR 2 2R 10 22 BEAR W P A B RE R DY, HLH
515 T WA EIR & A5 45 th 7776 — 52 A % 1B
FUC 2+ Lachnospiraceae B J& A AH X = BF 5 4H X
P, X SRATATHM LR R AN gk
Frik, AFUC n] DUdE k8 5 i iE s g 1, JoHE
JERERE ]/ FUAT B 11 0 BUAB B2 B AR T B8 11 ) AE R
FERE, ATV 55 H B i T TR () 1 S PR AT LA 9% i
R A2 I8 B AERE NAR R I/E A, iR & &)
RE A R M AU B T T ANAR T A 1 D0 5 38 22 W 1) R FH &K
F, M55 AT BE S R 5 2 MR AR SR TR TR
HIEER &R

3 g

AW T RSN R AR R, BT =Rl T
BN R ik LA 22 5 1A 2 W e LR A ) ket
SCFAs 7 & [ 5 Wi % Ji 38 w1 (0 R P2 D 2. sk
ZERRY], BRE S BRI AFUC fE 8 2 12
SCFAs [RI7KF-, i B R 22k 5 5 5 M 3 1
MRCRRER R, —HZEERIER R, BT
R AT, RO =Floa B2 i A
A RS M RE ST, Horh AFUC 7T DU 25 g3t
FURF iR 113958, FEARJZBE R 1] / AT R TTHU A, 3
LR E AR AT R . AT e AU R A
BT T R A 2 DA PGS = R I A AR T T T
HHHERGE. B, RRRE S BYOESL Y
Wi 34 2 3 fi T R AR AR PR R TR R S R 1 5

SN Z, DR i 20 B A P R A 7 ik T B
T ZH K.
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