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Changes in monosaccharide composition of fucoidan of different molecular weights after human gut microbial degradation
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Tab.2 The contents of short-chain fatty acids in fucoidan medium after human gut microbiota fermentation in anaerobic culture system
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HUMAN GUT MICROBES DEGRADE AND UTILIZE FUCOIDAN AND ITS
OLIGOSACCHARIDES FROM LAMINARIA JAPONICA IN VITRO

XIE Jie-Ling', SHI Xiao-Chong®, SHI Jiao-Xia', Yu Tong', LI Ba-Fang', ZHAO Xue'
(1. College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China;
2. College of Marine Life Sciences, Ocean University of China, Qingdao 266003, China)

Abstract To investigate the degradation and utilization of fucoidan from Laminaria japonica of different molecular
weights with human gut microbiota, we sampled human gut microbiota from five volunteers in vitro. High- and
low-molecular-weight fucoidan (coded HMWF and LMWE, respectively) were fermented with the microbiota in anaerobic
culture system in vitro for 48h. TLC and PAGE were used to analyze the degradation of fucoidan. PMP-HPLC and GC
were used to analyze the monosaccharide composition and short chain fatty acids in fermentation product, respectively.
Results show that the content of oligosaccharides and low-molecular-weight fucoidan (10—20kDa) decreased markedly,
while the monosaccharide composition of degradation products remained unchanged, indicating that the LMWF could be
degraded entirely and utilized by human gut microbiota in anaerobic culture system in vitro. However, only small amounts
of HMWF (>20kDa) could be degraded to oligosaccharides, and the proportions of galactose and mannose in the
fermentation product decreased significantly. GC analysis showed that both LMWF and HMWF could be degraded to
acetic acid, propionic acid and butyric acid (short-chain fatty acids). Branched-chain fatty acids (isobutyric acid and
isovaleric acid) and valeric acid could be detected in HMWF medium only. Therefore, human gut microbiota can degrade
and utilize complex fucoidan oligosaccharides and low-molecular-weight fractions from L. japonica in anaerobic culture
system in vitro; however, it could be difficult to degrade a large-molecular-weight fucoidan with human gut microbiota. All
sugars in the fucoidan oligosaccharides and large-molecular-weight fucoidan could be utilized by the microbiota to produce
short-chain fatty acids, which is good for intestinal tract health. However, only LWMF could inhibit the produce of
branched-chain fatty acids with human gut microbiota.

Key words fucoidan; human gut microbiota; fucoidan oligosaccharides; degradation; short chain fatty acids
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