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Abstract 
    In this report, we studied the conversion conditions of lignans in 

defatted flaxseed flour, and its ethanol extracts, or alkaline-methanol 

extracts by incubating with Bifidobacterium longum BCRC 14602, 

Lactobacillus acidophilus BCRC 10695, Lactobacillus bulgaricus BCRC 

10696, Streptococcus thermophilus BCRC 13869, Aspergillus niger, and 

Bacillus natto, respectively. After the incubation of ethanol extracts from 

defatted flaxseed flour for 48 hours, the content of secoisolariciresinol 

diglucoside (SDG) released by B. longum, L. acidophilus, and S. 

thermophilus increased 17.09%, 15.65%, and 13.65%, respectively. 

Especially, the release ratio of SDG by B. longum was higher than the 

other Lactic acid bacteria. After the incubation of defatted flaxseed flour 

by A. niger, and B. natto with or without shaking for 7 days, the release 

ratio of SDG by B. natto (23.29%) under the shaking condition was the 

highest, however, the content of secoisolariciresinol (SECO) was not 

detected in any set of experiments. The stinky tofu soaking solutions were 

from Taiwan and were assigned as STA, STG, and STB, respectively. 

After the incubation of defatted flaxseed flour by STA, STG, and STB 

with shaking for 7 days, the release ratio of SDG were 46.97%, 33.86%, 

and 45.29%, and the conversion ratio of SECO were 78.27%, 76.21%, 

and 82.27%, respectively. After the incubation of alkaline-methanol 

extracts with shaking by single colony from STB for 7 days, the single 

colony which could convert SDG to SECO completely within 48 hours 

was assigned as strain HT. Strain HT, Gram-negative bacilli and oxidase 

test “negative”, was identified as Proteus mirabilis by the API 20E kit. In 
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this study, partial purification of the enzyme which can convert SDG to 

SECO from supernatant was further tested. We found that the enzyme 

activity existed in pH 7.0, 0.1 M potassium phosphate buffer. Besides,  

sodium ion was an important factor affecting SDG convertion. The 

0-20% ammounium sulfate fraction from supernatant indicated less SDG 

residual than the whole cell culture and the supernatant. On the other 

hand, 0-10% fraction could convert SDG to SECO completely. The 

partial purification based on ammounium sulfate fraction and 

�-glucosidase activity for monitoring enzyme showed that the content of 

protein and �-glucosidase activity were positive correlation, but 

�-glucosidase activity and conversion ratio of SECO were not related. 

Because alkaline-methanol extracts also contained coumaric acid 

glucoside (CAG) and ferulic acid glucoside (FAG), a problem in 

conversion was induced that the �-glucosidase enzyme might react with 

different substrates. However, the enzyme had different affinities for 

different substrates. We purposed that the Km of enzyme from 

supernatant for SDG was larger than those for CAG and FAG. For simply 

monitoring the enzyme activity and fractionation, SDG standard and 

HPLC assay were used to set up for monitoring the enzyme activity to 

avoid the interference from CAG and FAG in alkaline-methanol extracts.  

 
 
 


