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Health functional evaluation of lactic acid bacteria isolated from
natural environment in Shizuoka prefecture

Masatoshi HAKAMATA, and Kenji MIYAKE

In order to extend healthy life expectancies, it is important to prevent dementia and lifestyle-related
diseases such as cardiovascular diseases, obesity, and diabetes. Lactic acid bacteria (LAB) are widely recognized
as probiotics that are effective in intestinal regulation, immune function improvement, anti-allergic effect,
antitumor activity, reduction of cholesterol level, prevention of metabolic syndrome, etc. Therefore, LAB are
expected to contribute to increases in healthy life-spans. We have isolated LAB from the natural environment
in Shizuoka prefecture for the development of fermented foods. With regard to certain LAB, four health-related
effects were tested using cells killed with heat.

First, in the suppression test of advanced glycation end products, an evaluation by binding inhibition of
human serum albumin and glucose showed that Lactobacillus genus strains had a greater inhibitive effect than
the other genus. Second, in the inhibition test of amyloid-beta aggregation involved in dementia, an inhibitory
effect was observed in four LAB strains. Third, in the evaluation of nitric oxide (NO) production in macrophage
RAW264.7 cells, which are involved in anti-inflammatory, the suppression rate of NO production changed in a
LAB dose dependent manner. Finally, in the suppression of fat accumulation, which is involved in obesity, most
of the tested strains inhibited the adipogenesis in mouse fibroblast 3T3-L1 cells. Further work is required to

elucidate components and the mechanism of action that bring about those inhibitory effects.

Keywords : lactic acid bacteria (LAB), advanced glycation end products (AGEs), amyloid-beta, anti-inflammatory, adipogenesis
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T1G-0009 Pediococcus _sp R RE TIG-0446 Lactobacillus pentosus H X EE
TIG-0051 Enterococcus faecalis TR HE TIG-0451 Lactobacillus pentosus B X RHE
TIG-0052 Enterococcus faecalis B RRE T1G-0456 Lactobacillus brevis B X RE
TIG-0053 Enterococcus faecalis B R RE TIG-0457 Lactobacillus brevis B X RE
TIG-0062 Lactobacillus plantarum B XREE TIG-0460 Pediococcus pentosaceus P
TIG-0156 Lactobacillus brevis e TIG-0461 Pediococcus pentosaceus Ve
TIG-0161 Enterococcus faecalis B RRE TIG-0462 Lactobacillus brevis B X RE
T1G-0227 Lactobacillus brevis AR T1G-0463 Lactobacillus brevis X RHE
TIG-0239 Lactobacillus brevis HERE TIG-0469 Lactobacillus brevis B RE
TIG-0284 Lactobacillus fermentum e TIG-0481 Lactobacillus pentosus e
T1G-0295 Lactobacillus fermentum B RRE TI1G-0496 Lactobacillus fermentum B X RE
TIG-0296  Lactobacillus fermentum TR HE TIG-0546 Lactobacillus brevis N X RHE
TIG-0297 Lactobacillus fermentum R HE TIG-0554 Lactobacillus brevis e
TIG-0323 Lactobacillus plantarum HEXRE TIG-0555 Lactobacillus brevis e
TIG-0325 Lactobacillus plantarum ERE TIG-0556 Lactobacillus brevis R RE
TIG-0348 Lactobacillus plantarum B R REE TIG-0571 Lactobacillus brevis F~ MRE
TIG-0349 Lactobacillus pentosus xR REE TIG-0576 Lactobacillus brevis h~ FH%E
TIG-0355  Lactobacillus fermentum B RRE TIG-0596 Lactobacillus brevis b~ FHRE
T1G-0356 Lactobacillus fermentum B XRE TIG-0597 Lactobacillus brevis b~ hgE%E
TIG-0357 Lactobacillus fermentum R HE TIG-0622 Lactobacillus fermentum Ve =
TIG-0358 Lactobacillus fermentum e TIG-0625 Lactobacillus paracasei e =
T1G-0359 Lactobacillus fermentum B ERREE TIG-0664 Lactobacillus brevis H X RE
TIG-0361 Lactobacillus pentosus R HE TIG-0692 Lactobacillus brevis X RE
TIG-0370 Lactobacillus pentosus e TIG-0693 Leuconostoc pseudomesenteroides X RE
TIG-0371 Lactobacillus pentosus R E TIG-0702 Leuconostoc _pseudomesenteroides R EE
TIG-0372 Lactobacillus pentosus R HE TIG-0708 Leuconostoc _pseudomesenteroides B RE
TIG-0373 Lactobacillus pentosus HERE TIG-0710 Leuconostoc pseudomesenteroides X RE
TIG-0374 Lactobacillus pentosus e TIG-0713 Leuconostoc_pseudomesenteroides HEXRE
TIG-0383 Lactobacillus pentosus R E TIG-0734 Lactobacillus brevis B RE
TIG-0391 Lactobacillus brevis R HE TIG-0832 Leuconostoc pseudomesenteroides Ve =
TIG-0416 Lactobacillus pentosus HEREE TIG-0833 Leuconostoc pseudomesenteroides .
TIG-0429 Lactobacillus casei HERREE TIG-0866 Leuconostoc _pseudomesenteroides e
TIG-0431 Lactobacillus brevis R RE TIG-0868 Leuconostoc pseudomesenteroides e =
T1G-0445 Lactobacillus pentosus B RE TIG-0871 Enterococcus faecalis B RRE
SUGHE KOGk
No. T8 ok No. Lk ok
SUG-0070 Lactococcus lactis TAIV=IBE K0G-0142 Tetragenococcus halophilus 5 i 2k
SUG-0081 Lactococcus lactis Y X7 e KOG-0152 Tetragenococcus halophilus % i aE vk
SUG-0137 Lactococcus lactis b A IBE KOG-0157 Tetragenococcus halophilus 3 3k
SUG-0144 Lactococcus lactis Y aA U VIBE KOG-0161 Tetragenococcus halophilus Pl .
SUG-0215  Lactobacillus fermentum T AN KOG-0175 Tetragenococcus halophilus gk
SUG-0222  Lactobacillus fermentum L WREREI NN K0G-0183 Tetragenococcus halophilus RIS
SUG-0230  Lactobacillus fermentum ~F7 Y ) Y AGE K0G-0190 Tetragenococcus halophilus £ h 3H ok
SUG-0236 Lactobacillus fermentum F = oG KOG-0203 Tetragenococcus halophilus S g
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BEfEL, 30 ‘CT7 HRIEE®R LT, B ErkIT. 3,500
rpm 1057 i Loy BEZ 1TV, BiEEBRELTZ, 5
mLOV U EEFEE A BRI (PBS) CHAZRREE .
RO Cm O o B, EiEBREZ 2 [BHEVIKL T
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WL, 600 nmOWSEENSFIRREARE LT, <
D%, FLEEHIREIRZ WhIg/K 12 5 A RIEL TR
EL., PBS&EMNZ T, BEZ 1 X10"#/mLICFHRIL-,
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ARBITIOOBAE Y 2L LT, EMNLIET LTI L
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MZ, 2R TARETERELZREALE (@), (a)
IZX DT T 7L T Na— A& KIZESHRZIZY
D (b)), (a) IZxTDHRITT47arba—1 (o),
(c) Wexf9 57707 (d) LIz, 60 C, 40KF
MERE L=, IR 370 nm, HIE K K440 nm
THOCHREATE Lz, WiKa, b, c. dENZEHLD
LR AA, B, C, DEL., LLFORFERICLE
JeMEAGEs A B = 23l L 72,
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@ 0.1 mol/L V > efeE ik 118 mL O O O O

® 40 mg/mL b MIMET LT I LKEREE 40 mL O O O O

® 2 mol/L  ZJb=— AKIEHE 20 mL O x O X

@ TE /K 20 mL O O O O

® JLIR B 2l O O X X
A&t 200 mL
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TIaAR B EEEFLER BRI, [Thioflavin T Beta-
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L, IHITH LW ORI C -2 T2 HEES &R LT,
IRRICEEER L, o bRE L, AR RS IR
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7rs8 =100 p LC3043 M ALBE 925 Z & CTRfa 6
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O: Lactobacillus fermentum. B : Lactobacillus plantarum. B : Lactobacillus

paracasel, B : Lactobacillus brevis, : Pediococcus pentosaceus.

©: Lactobacillus pentosus, @: Enterococcus faecalis, B: Lactobacillus casei,
W Leuconostoc pseudomesenteroides, &: Lactococcus lactis, [A: Pediococcus sp.
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O: Lactobacillus fermentum. B : Lactobacillus plantarum. B : Lactobacillus

paracasel, B : Lactobacillus brevis, ¥: Pediococcus pentosaceus.
N: Lactobacillus pentosus, @: Enterococcus faecalis, F3: Lactobacillus casei.,

W: Leuconostoc pseudomesenteroides., &: Lactococcus lactis, B: Pediococcus sp.
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