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Co-fermented black soybean and dehulled adlay with Bacillus
subtilis natto mixture ameliorates metabolic disorders in high-

fat high-fructose diet-fed mice

Min-Hsiung Pan (V*
Abstract

With the westernization of dietary patterns and changes in lifestyle, the prevalence
of overweight and obesity among adults in Taiwan has increased steadily, leading to a
rising incidence of metabolic syndrome-related diseases, including hyperlipidemia, type
2 diabetes, and non-alcoholic fatty liver disease. These conditions have become major
public health concerns. In this study, Taiwanese black soybean and dehulled adlay (Coix
lachryma-jobi L. var. ma-yuen) were used as raw materials and subjected to co-
fermentation using Bacillus subtilis natto to develop a functional food with potential
benefits in improving metabolic disorders. Black soybean is rich in protein, dictary fiber,
and polyphenolic compounds, and exhibits antioxidant activity and lipid metabolism
regulation, while adlay contains polyphenols and polysaccharides with anti-inflammatory
properties and gut microbiota modulation potential. Fermentation enhances the
bioavailability of nutrients and generates bioactive compounds such as nattokinase and y-
polyglutamic acid (y-PGA), thereby further strengthening its health-promoting effects.

A high-fat and high-fructose diet-induced C57BL/6 mouse model was employed to
evaluate the physiological effects of the fermented product. The results demonstrated that
supplementation with fermented black soybean and adlay significantly suppressed body
weight gain, reduced visceral fat accumulation, and decreased adipocyte hypertrophy,
while also ameliorating hepatic lipid accumulation and fatty liver pathology. In addition,
the fermented product improved glucose tolerance, reduced blood lipid levels and insulin
resistance, and attenuated inflammatory responses. Mechanistic analysis suggested that
these effects were primarily mediated through the regulation of the AMPK-SIRTI
signaling pathway, promoting fatty acid oxidation and inhibiting lipid synthesis.
Furthermore, the fermented product modulated gut microbiota composition and increased

the production of short-chain fatty acids, thereby contributing to improved metabolic

health.
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In conclusion, this study demonstrates that co-fermentation effectively enhances the
functional value of Taiwanese local grains and shows great potential for development as

a health-promoting food for the prevention and amelioration of metabolic syndrome.
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