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ABSTRACT

Reactive oxygen species (ROS), such as hydroxyl and superoxide anion radicals,
are highly reactive molecules derived from the metabolism of oxygen. ROS play
positive roles in cell physiology, but they may also damage cell membranes and
DNA, inducing oxidation that causes membrane lipid peroxidation and decreased
membrane fluidity. Fermented soy milk (soy yogurt) using lactic acid bacteria (LAB)
is a good food that has many functional substances containing antioxidants. In this
study, the antioxidative activities of soy yogurt were investigated. The LAB strains
which solidified soy milk were 16 strains out of 26 strains. The supernatant of soy
yogurt made from Lactobacillus gasseri MYU1 showed the highest ORAC and
HORAC values. Leuconostoc mesenteroides MYU60 and Pediococcus pentosaceus
MYU759 showed the highest values in ORAC and HORAC tests, respectively.
Leu. mesenteroides MYUG60, Lb. plantarum MYUT74, Lb. reuteri MYU220, and
P. pentosaceus MYUT759 showed significantly high N-acetylcysteine equivalent
compared with a control in total ROS reducing assay (p<0.05). These strains were
selected and the comet assay were performed. The comet value was decreased
in all selected strains compared with a control meaning that there was a DNA
protection effect. Finally, the exopolysaccharide (EPS) of the supernatants were
purified and quantitated. The results show Lb. reuteri MYU220 and P. pentosaceus
MYU759 produce both natural and acidic EPS. P. pentosaceus MYU759 is an
especially high-EPS producer. These results suggest EPS is one of the antioxidants
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of P. pentosaceus MYUT759 and this strain is a good candidate for functional soy
yogurt. Soy Protein Research, Japan 19, 126-131, 2016.
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Table 1. Lactic acid bacteria used in this study and solidification of soy milk

Strain

pH after

Species Isolated Source . Solidification
number fermentation
MYU1 Lactobacillus gasseri Japanese Takuan pickle 4.76 +
MYU10 Lactobacillus sakei Japanese Takuan pickle 5.78 +
MYU17  Lactobacillus gasseri Kimchi 472 +
MYU20 Lactobacillus curvatus Kimchi 6.12
MYU26  Lactobacillus curvatus Kimchi 6.15
MYU29  Lactobacillus paracasei Pickled Nozawana vegetable 4.86 +
MYU51  Leuconostoc sp. Kimchi 5.24 +
MYUS57  Lactobacillus sakei Rice 4.83 +
MYUG60 Leuconostoc mesenteroides Kimchi 5.31 +
MYU65  Lactobacillus sakei Kimchi 451 +
MYUG67  Lactobacillus sakei Kimchi 4.87 +
MYU69  Lactobacillus sakei Kimchi 5.03 +
MYU71  Lactobacillus sakei Japanese Amazake (non-heated) 4.68 +
MYU74  Lactobacillus plantarum Japanese pickle 434 +
MYUS87  Pediococcus pentosaceus Pickled celery 6.07
MYUS88  Pediococcus pentosaceus Pickled celery 6.19
MYUB89  Pediococcus pentosaceus Pickled celery 5.97
MYU95  Pediococcus pentosaceus Nuka-doko (Fermented Rice bran bed) 6.09 -
MYU111 Lactobacillus plantarum Soy sauce pickled radish 459 +
MYU117 Lactobacillus pentosus/Lb. plantarum Soy sauce pickled radish 45 +
MYU220 Lactobacillus reuteri Porcine intestine (called Horumon in Japan) 5.38 +
MYU381 Lactobacillus reuteri Porcine intestine (called Horumon in Japan) 5.93
MYU382 Lactobacillus reuteri Porcine intestine (called Horumon in Japan) 6.25
MYU390 Lactobacillus reuteri Porcine intestine (called Horumon in Japan) 5.94
MYUT758 Pediococcus pentosaceus Rice 6.1 -
MYUT759 Pediococcus pentosaceus Rice 47 +
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Fig. 1. ORAC (A) and HORAC (B) values of
supernatants of soy yogurt. The data shows
the average valuex SD. ORAC and HORAC
values indicate Trolox equivalent (TE)
and gallic acid equivalent (GAE) per 1 g of
supernatant of soy yogurt. * vs. control at
p<0.05.
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Fig. 2. ORAC (A) and HORAC (B) values of LAB
cells. The data shows the average value+ SD.
ORAC and HORAC values indicate Trolox
equivalent (TE) and gallic acid equivalent
(GAE) per 1x 10" cells of LAB. Different
letters show significant diCerences (p<0.05).
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Fig. 3. Reducing effects of total ROS using
supernatants of soy yogurt in HCT116 cells.
The data shows the average valuex SD at
N-acetylcysteine (NAC) equivalent (mmol/L)
*.vs, control at p<0.05
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Fig. 4. DNA protective elects of supernatants of soy
yogurt by comet assay. (A) the criteria for
scoring the comet assay results, (B) the sum of
score for each sample (n=50).
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Fig. 5. The quantification of the EPS produced by
selected LAB after the anion-exchange column
chromatography. The data are showed at a
glucose equivalent.
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