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of Combinatory Products Fermented by Bacillus natto with
Germinated Brown Rice against Human Colon Cancer Cells
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Rice is one of the most important grains, and more than one half of populations in
the world consume rice as the staple food. Recently, people found that nutritional
value is higher in unprocessed brown rice than in processed white rice. After
germinating, the nutritional value of rice will be largely raised. Thus in this
experiment, fermentation of Bacillus natto SYH-MT 0379 was preformed by using

germinated brown rice as a main functional substrate for biotransformation. After a



series of pretreatment steps were carried out to the fermentation broth, the
fractionated portion of acidic ethyl acetate was detected to possess the active
compounds with antimicrobial and antioxidant activities. Using TLC analysis
followed by Diaion HP-20 and silica gel TLC separation, the active compound was
purified at a mg level and thus named PGBRNFL-I. PGBRNFL-I exhibited a
characteristic of fluorescence spot at UV 365 nm when analyzed by TLC plate.
PGBRNFL-I possessed antimicrobial activities against all Gram positive and negative
bacteria and also exhibited a significant scavenging effect on DPPH free radicals.
Based on the fact that the antimicrobial activity of PGBRNFL-I was to abolish some
compounds containing sulfhydryl (-SH), eg. reduced form of glutathione, which are
ubiquitous existing in the cells and will accelerate the function of homeostasis
balance to them. When disulfide bond or -SH group related to the intracellular
macromolecules is attacked, DNA replication can be interfered which may cause
cytotoxicity to some unlimited proliferate cells indirectly. Besides, colon cancer
records a significant proportion of cancer deaths in Taiwan and is the third mortality.
As a result, we chose human HT29 colon cancer cell line as our main target in
representing the importance of colon cancer. The results of MTT together with the
cytometric measurement of the intracellular ROS content to HT29 colon cancer cell
line, indicated that PGBRNFL-I decreased cell growth in a dose-dependent manner
via the involvement of ROS production which may induce cell death. As to fibroblast
L929 cell, the MTT results indicated PGBRNFL-I had no cytotoxicity on it. The result
of Western blot analysis showed that PGBRNFL-I suppressed the production of
PMA-mediated COX-2 protein and also inhibited the expression level of nuclear
factor-kappa B (NF-kB), all of which involved in the inflammatory disease.
Altogether, this study presented a strongly support that the combinatory
fermentation product of Bacillus natto and germinated brown rice is a promising
source of functional food ingredient in application of cancer chemoprevention. Rice
is one of the most important grains, and more than one half of populations in the
world consume rice as the staple food. Recently, people found that nutritional value
is higher in unprocessed brown rice than in processed white rice. After germinating,
the nutritional value of rice will be largely raised. Thus in this experiment,
fermentation of Bacillus natto SYH-MT 0379 was preformed by using germinated
brown rice as a main functional substrate for biotransformation. After a series of
pretreatment steps were carried out to the fermentation broth, the fractionated
portion of acidic ethyl acetate was detected to possess the active compounds with
antimicrobial and antioxidant activities. Using TLC analysis followed by Diaion HP-20
and silica gel TLC separation, the active compound was purified at a mg level and
thus named PGBRNFL-I. PGBRNFL-I exhibited a characteristic of fluorescence spot



at UV 365 nm when analyzed by TLC plate. PGBRNFL-I possessed antimicrobial
activities against all Gram positive and negative bacteria and also exhibited a
significant scavenging effect on DPPH free radicals.
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representing the importance of colon cancer. The results of MTT together with the
cytometric measurement of the intracellular ROS content to HT29 colon cancer cell
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of Western blot analysis showed that PGBRNFL-I suppressed the production of
PMA-mediated COX-2 protein and also inhibited the expression level of nuclear
factor-kappa B (NF-kB), all of which involved in the inflammatory disease.
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