
Thesis Title                               Antioxidative Properties and Isoflavone     

Biotransformation of Soybean Fermented with  

Aspergillus spp.

Author Mr. Chirtchai Punjaisee

Degree                                     Doctor of  Philosophy (Pharmacy)

Thesis Advisory Committee    Assist. Prof. Dr. Chaiyavat Chaiyasut     Chairperson

Assist. Prof. Dr. Sunee Chansakaow Member

Assist. Prof. Dr. Suchart Punjaisee           Member

Dr. Wonnop Visessanguan                   Member

ABSTRACT

In the present study, Thai native soybean (Glycine max (L) Merr, SJ.2) was

fermented with 33 strains of Aspergillus. The soybean filtrates from the fermented 

soybean broths were used for the screening test. Methanol extracts from the fermented 

soybean in solid state were tested for the antioxidative activities. The measurements 

were recorded until the fourth day of fermentation. Among soybean fermented with 

33 strains of Aspergillus, that fermented with Aspergillus oryzae BCC 3088 
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�����������������������-glucosidase activity resulting in the most potent 

antioxidative activity at the fourth day fermentation; enchanced ABTS  radical-

scavenging effect,  ferric reducing ability power (FRAP), scavenging ability on 1,1-

diphenyl-2-picrylhydrozyl (DPPH) radicals, inhibitory activities against linoleic acid 

peroxidation, Fenton reaction-induced breakage of DNA, and protein oxidation. The 

results suggest that the enhanced antioxidative activity of soybean fermented with 

A. oryzae BCC 3088 observed in various antioxidative model systems could be 



related to the increased total phenolic and flavonoid contents, a significant 

bioconversion of the isoflavone glucosides (daidzin+genistin) into their corresponding 

bioactive aglycones (daidzein+genistein) and the formation of 8-hydroxygenistein 

(8-OHG). It is clear that the higher �-glucosidase activity and antioxidative activities 

depend on the starter organisms. Beside, the soybean fermented with Aspergillus

generally displayed enhanced antioxidative activities in comparison with the soybean 

without inoculated with Aspergillus (control). Additionally, fermentation of soybean 

with A. oryzae BCC 3088 results in higher levels of isoflavone aglycones, which may 

enhance health benefits over naturally fermented soybean. 
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