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Production and Antioxidant Evaluation of Leguminosae
Isoflavonoids Derived from Microbial Conversion Products
by Bacillus natto SYH-MT 0379 Solid-state Fermentation
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Natto is a fermented food made of soybeans and is rich in digestive enzymes and
biologically functional ingredients. In this study, we chose natto as our research
subject, investigating Bacillus natto, its bioconversion ability on Leguminosae and
isoflavonoid metabolites in antioxidant performance. A modified fermentation
process of natto was designed by adding Pueraria radix and preheating the
soybean-based culture medium. Our objective was to evaluate the productivity and
antioxidant activity of the resulting bioactive metabolites, which was derived from a
strain of Bacillus natto No. SYH-MT 0379 by solid-state fermentation.

First of all, we analyzed the fermentation harvest as well as its water-soluble extract
by evaluation of their fibrinolytic effect (in term of nattokinase productivity) and
total amount of free amino acids. The results suggested that the fermentation beer
of Bacillus natto SYH-MT 0379 under the processes of cultural medium preheating,
Pueraria radix addition, and solid-state fermentation, would significantly enhance
the total fermentation yield and water-soluble hydrolysates. The 80% acetone
extract (namely S-MT) was further subjected to purify its antioxidant components
by a series of liquid chromatography column isolation (namely MT 0379) including
Diaion HP-20, Sephadex LH-20 and TLC separation, and examine its antioxidant
mechanisms and functions. Based on the results of HPLC analysis, six components
containing in MT 0379 were further clarified to be a group of isoflavonoids.

In Fenton reaction, we examined the variation of ferric, ferrous iron and hydrogen
peroxide in conducting the antioxidant mechanism of MT 0379. As to the free
radical-scavenging properties of MT 0379, we evaluated the scavenging abilities of
some typical ROS molecules by method of conventional colorimetry. In the results,
we found

that MT 0379 had a catalase-like activity in reducing H202, however, no ferric iron
chelating ability was observed in this experiment. In addition, MT 0379 also
exhibited not only the reducing power but DPPH radical and superoxide anion
scavenging activities.

According to the result of MTT assay, MT 0379 showed a relatively low cytotoxicity
(IC50=100pg/ml) toward RAW 264.7 macrophages and human kidney 293 cell lines
in a dose-dependent manner.

In the cell level assay, we confirmed that MT 0379 has significant protective ability
to RAW 264.7 macrophages under H202-induced oxidative stress. In the evaluation
of the degree of lipid peroxidation, linoleic acid was chosen as the target for
oxidation. The results showed that MT 0379 has the inhibition effects of lipid
peroxidation by way of blocking the formation of TBARS, and also scavenging the

hydroperoxides in an AAPH-induced system.



Evaluation of inhibitory activity of MT 0379 in NF-kB activation based on the
mechanism of anti-I kB phosphorylation, we used plkB-EGFP transfected 293 cells
as the model to determine the level of fluorescence intensity by flow cytometry.
According to the result of quantification analysis, MT 0379 may enhance the

expression level of IkB phosphorylation



