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Selection of food hygiene indicator bacteria by metagenomic analysis and
application to contamination source investigation technology
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Through metagenomic analysis of spoiled food, bacteria that could serve as
hygiene indicators were selected and a simple detection method using immunochromatographic test
strip was attempted to be developed. As a result of examining the bacterial flora of spoiled sponge
cakes, the presence of Pantoea spp., Bacillus spp., coliforms, and lactic acid bacteria was
confirmed. Antibodies against these bacteria were produced, and test strips for detecting coliforms
and lactic acid bacteria were constructed respectively. The degree of spoilage of food was
visualized based on the time required to incubate food until a positive signal with the test strip
was observed. The accuracy rate for predicting the degree of contamination by coliforms for sponge
cakes was 87%. In addition, in tests on prepared foods, the detection rate of spoilage caused by
lactic acid bacteria reached 82%.
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() HFEFA (B) HEFB

JE4 Taxon#& #&HE (%) I3 TaxonZk #BHZE (%)
Bacillus . 12132 46 Bacillus 22372 87 ..
Pantoea 10621 . 41 Pantoea 3246 13
Leuconostoc 1592 . 6 Gl 25618 100
Staphylococcus 1270 5
Klebsiella . 306 1.
Lactobacillus 177 1
BE 26098 100
(C) HEFC (D) HEFD

) TaxonfX F&HE (%) £ Taxonf #&HEE (%)
Bacillus 23926 83 . Pantoea 18665 9
Leuconostoc 2680 9. Bacilius 320 2.
Gluconobacter. 1077 4 Staphylococcus 315 2.
Pantoea ... 92 3 . Erwinia . . 192 . I
Kocuria 249 1 Pseudomonas 116 1
B8 28884 100 =1 19608 100

1%

2 P-LFIA C-LFIA
HEETA HEETB HEETC HEETD
P-LFI4 - + - -

C-LFI4 + +++ + ++




3 L-LFIA

L-LFI4
FLEEE Carnobacterium divergens NBRC 15683 +
Carnobacterium maltaromaticum NBRC 15684 +
Enterococcus faecalis NBRC 12964 =
Enterococcus faecium NBRC 3535 +
Lactococcus garvieae NBRC 100934 +
Lactococcus lactis subsp. lactis NBRC 12007 +
Leuconostoc citreum JCN 9698T T
Leuconostoc lactis JCN 11062 ++
Leuconostoc suionicum NBRC 34267 HH4
Pediococcus acidilactici TAN 1233 +Ht
Pediococcus damnosus NBRC 12220 +Htt+
Pediococcus parvulus NBRC 100673 it
Pediococcus pentosaceus JCN 2023 ++
Streptococcus thermophilus NBRC 111149 tHt
Feissella confusa NBRC 3955 +++
Feissella soli JCN 12536" +t
Feissella viridescens NBRC 3949 +H+
FLEEELS D Bacillus cereus NBRC 15305" ++
75 LG HHE Bacillus circulans NBRC 13626" =
Bacillus coagulans NBRC 12583 4
Bacillus firmus NBRC 15308" it
Bacillus licheniformis NBRC 122007 tHtt
Bacillus subtilis subsp. spizizenii NBRC 3134 +++
Bacillus thuringiensis NBRC 101235" it
Brochothrix thermosphacta NBRC 121677 +
Staphylococcus aureus subsp. aureus NBRC 12732 +H++
Staphylococcus epidermidis NBRC 1009117 ++
Staphylococcus saprophyticus subsp. saprophyticus NBRC 1024467 i+t
5 NEHHEE Acinetobacter baumannii NBRC 109757 -
Aeromonas hydrophila subsp. hAvdrophila NBRC 3820 -
Citrobacter freundii IAN 124717 -
Cronohacter sakazakii JON 12337 -
Enterchacter asrogenes TAN 12348T -
Enterobacter cloacae subsp. cloacae TAN 123497 -
Escherichia coli NBRC 102203" =
Escherichia vulneris JeN 1688" -
Hafnia alvei JCN 1666" -
Klebsiella oxyvtoca NBRC 102593 =
Klebsiella pneumoniae subsp. pneumoniae NBRC 149407 -
Kluyvera ascorbata TAN 142037 ++
Leclercia adecarboxyiata JCN 1667° -
Pantoea agglomerans NBRC 12686 -
Pseudomonas aeruginosa NBRC 12689 -
Pseudomonas chlororaphis subsp. aureofaciens NBRC 35217 =
Pseudomonas fluorescens NBRC 15842 -
Pseudomonas fragi NBRC 3458" -
Raoultella ornithinolytica JCN 60967 =
Raoultella planticola JON 72517 -
Raoultella terrigena JCN 1687" -
Serratia liquefaciens JCN 12457 =
Serratia grimesii NBRC 135377 -
Yersinia enterocolitica subsp. enterocolitica ATCC 23715 -

Yersinia bercovieri

NBRC 105717




4 4 0 0

Tominaga Tatsuya

209

Rapid detection of lactic acid bacteria by lateral flow immunochromatographic assay

2023

Journal of Microbiological Methods

106730 106730

DOl
10.1016/j .mimet.2023.106730

Tominaga Tatsuya 183

Rapid detection of total bacteria in foods using a poly-L-lysine-based lateral-flow assay 2021

Journal of Microbiological Methods 106175
DOl

10.1016/j .mimet.2021.106175

Tominaga Tatsuya Ishii Masaharu a7

Detection of microorganisms with lateral flow test strips 2020

Methods in Microbiology 351 394
DOl

10.1016/bs.mim.2019.11.007

Tominaga Tatsuya 40

Rapid quantification of coliforms in ready- to- eat foods using lateral- flow 2020

immunochromatographic assay

Journal of Food Safety e12835

DOl
10.1111/jfs.12835




68

2021




