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A Study on the Efficacy and Functional Properties of Fermentation-Derived
Fucoidan in Cosmetics

He Jun-jie', Chen Guo-qing’, Wang Chun-feng’, Niu Xue-bin’, Liu Xi-wang’, Zhang Da-cun’*, Wang Yan', Zou Xiang’, Wu Dan-qing’
(1. South China University of Technology, Guangzhou, Guangdong, 510641;
2. Guangzhou Huarui Zhihui Biotechnology Co., Ltd, Guangzhou, Guangdong, 510000;
3. Dongguan Juwei New Materials Technology Co., Ltd, Dongguan, Guangdong, 523000)

Abstract : Fucoidan is a class of polysaccharides with various biological activities, of which the quality can be
influenced by factors such as raw material source, extraction method, and purification process. However,
quality control of fucoidan can be effectively achieved through fermentation preparation. In this study,
fucopolysaccharide essence aqueous solution was prepared using a fed-batch fermentation process with the
Kosakonia sp. strain in a 2 L small fermenter. The anti-inflammatory, reparative, and antioxidant effects of
fucoidan were then investigated through in vitro tests (human fibroblast cells). The results showed that the
yield of fucoidan from fed-batch fermentation was significantly higher than that from batch fermentation.
Furthermore, compared to the blank control group, 4% fucopolysaccharide essence aqueous solution
significantly downregulated the mRNA relative expression level of the pro-inflammatory factor IL-6
gene by 65%, while drastically upregulated the mRNA relative expression level of the silent information
regulator SIRT1 gene by 135%, indicating that fucoidan has a notable reparative effect. Finally, it was
found that fucoidan exhibited good antioxidant effects with the concentration above 3%, suggesting its
market potential in the cosmetic skincare field.

Keywords : fucoidan; fermentation; carbohydrate supplement; anti inflammation; repair
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