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Elucidation of the Fungal Flora in the Geothermal Utilization Pit in Hot-Humid
Area

MATSUU, Satomi

3,200,000
A1JES-A008-2013
1
50CFU/m3 170 / 10
2
3
A1JES-A0008-2013
DNA PCR
1 Cladosporium Penicillium Aspergillus
2 1

3

In this study, airborne fungi samplers were used to collect and analyze
airborne fungi in buildings with ground pits, in accordance with the Environmental Standard of the
Architectural Institute of Japan (AIJES-A008-2013) to date.

The following findings were obtained. (1) Suspended fungal concentrations measured by the airborne
fungi sampler exceeded the AlJ standard (maintenance management standard: 50 CFU/m3) at all
measurement points. In particular, the concentration in the earth pit was higher than that in the
outside air, and the 1/0 (indoor concentration/outside air concentration) ratio was more than 10
times higher. (2) The temperature and relative humidity in the earth pit were suitable for fungal
growth except in winter. (3) Toxin-producing fungi were detected in the earth pit.
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1-2 23
(CFU/m?)

2018 5386.7 266.7  706.7 853.3  420.0 986.7 12533  246.7

2019 613.3 93.3 46.7 226.7  126.7 73.3 30.0 43.3

2019 3783.3 4933  326.7 320.0 2533 273.3 136.7 83.3

2019 22446.7 580.0  840.0 426.7 _740.0 500.0 1290.0 436.7

2020 2283  128.3 93.3 75.0 53.3 163.3 30.0 23.3

2020 21828.3 341.7 4603.3 3596.7 796.7 860.0 1163.3 270.0

2020 800.0 270.0 605.0 N.D N.D 386.7 200.0 N.D

2021 3210.0 460.0 1408.3 4233 396.7 718.3 296.7  126.7

2021 3230.0 706.7 855.0 1140.0 950.0 1091.7 4400 606.7

2022 9240.0 5133 1793.3 2306.7 676.7 360.0 766.7  423.3
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2022 4940.0 346.7 1760.0 640.0 293.3 273.3 310.0 1733

(CFU/m®)
2021 6 2506.7 3116.7
2021 11 6666.7 3333.3
2022 6 4167.0 200.0
2022 9 2667.0 267.0
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FR
Phaeosphaeria oryzae
Cladosporium cladosporioides
Cladosporium tenuissimum
Cladosporium cladosporioides
Cladosporium halotolerans
Curvularia inaequalis
Cladosporium cladosporioides
Pestalotiopsis oryzae
Leptosphaeria microscopica
Aspergillus sydowii
Cladosporium cladosporioides
Botrytis cinerea
Cladosporium cladosporioides
Cladosporium cladosporioides
Cladosporium cladosporioides
Talaromyces amestolkiae
Cladosporium cladosporioides
Cladosporium cladosporioides
Cladosporium halotolerans
Arthrinium phaeospermum
Epicoccum sorghinum
Cladosporium halotolerans
Aspergillus versicolor
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FR
Pestalotiopsis vismiae
Aspergillus tabacinus
Cladosporium tenuissimum
Pestalotiopsis vismiae
Cladosporium tenuissimum
Pestalotiopsis vismiae
Cladosporium cladosporioides
Cladosporium tenuissimum
Cladosporium tenuissimum
Cladosporium tenuissimum
Cladosporium tenuissimum
Cladosporium tenuissimum
Cladosporium tenuissimum
Microdochium phragmitis
Colletotrichum gloeosporioides
Cladosporium tenuissimum
Cladosporium perangustum
Cladosporium cladosporioides
Cladosporium tenuissimum
Pestalotiopsis vismiae
Penicillium westlingii
Cladosporium perangustum
Cladosporium tenuissimum
Penicillium herquei
Microdochium phragmitis
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MightyPrep reagent for DNA Fungal
rDNA(ITS1) PCR Kit Fast NucleoSpin Gel and
PCR Clean-up DNA PCR
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FR
Cladosporium halotolerans
Parengyodontium album
Penicillium steckii
Penicillium citrinum
Penicillium aeneum
Bactrocera tryoni
Cladosporium xanthoci icum
Cladosporium tenuissimum
Cladosporium anthropophilum
Penicillium citrinum
Aureobasidium pullulans
Cladosporium tenuissimum
Cladosporium anthropophilum
Aspergillus gracilis
Bactrocera tryoni
Arthrinium arundinis
Cladosporium halotolerans
Aspergillus sclerotiorum
Penicillium citrinum
Lecanicillium fusisporum
Cladosporium tenuissimum
Cladosporium anthropophilum
Cladosporium halotolerans
Parengyodontium album
Aspergillus gracilis
Bactrocera tryoni
Penicillium citrinum
Cladosporium tenuissimum
Cladosporium anthropophilum
Cladosporium anthropophilum
Cladosporium tenuissimum
Aspergillus ochraceus
Aspergillus westerdijkiae
Penicillium stecki
Parengyodontium album
Aspergillus tabacinus
Cladosporium tenuissimum
Aspergillus ochraceus
Aspergillus westerdijkiae
Cladosporium cladosporioides
Curvularia trifolii
1-2 orium oscheoides
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FR
Cladosporium halotolerans
Cladosporium endophytica
Cladosporium welwitschiicola
Penicillium vanoranjei
Aspergillus flavus
Aspergillus salwaensis
Cladosporium pseudochalastosporoides
Aspergillus versicolor
Aspergillus brunneus
Cladosporium pseudochalastosporoides
Cladosporium welwitschiicola
Arthrinium jiangxiense
Cladosporium endophytica
Penicillium kongii
Cladosporium welwitschiicola
Cladosporium endophytica
Arthrinium jiangxiense
Penicillium expansum
Cladosporium welwitschiicola
Aspergillus salwaensis
Aspergillus tabacinus
Aspergillus uvarum
Aspergillus salwaensis
Cladosporium halotolerans
Cladosporium chasmanthicola
Arthrinium esporlense
Botryotinia ranunculi
Cladosporium endophytica
Cladosporium endophytica

o]
12
2

2019 2 21 23
Cladosporium
Cladosporium cladosporioides
2018 7 1-2
Aspergillus
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versicolor 2
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2019 6 5 25
Cladosporium
Cladosporium tenuissimum
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8 2019 7 29
2019 7 29 2 34 Cladosporium 11
Penicillium 6 Aspergillus 5 3
Penicillium citrinum  Aspergillus ochraceus 2 Penicillium
citrinum Aspergillus ochraceus A
Penicillium citrinum Aspergillus
ochraceus
9 2020 2 20
2020 2 20 29 Cladosporium 14 Aspergillus
8 Penicillium 3 3 Aspergillus flavus
Aspergillus versicolor  Penicillium expansum 3 Penicillium expansum
Aspergillus flavus



Aspergillus flavus
Aspergillus versicolor 2

10 2020 7 22

2020 7 29 2
38
Penicillium 15 Cladosporium
8 Aspergillus 6 3
Penicillium
citrinum
Fusarium
Fusarium

Fusarium

11 2020 10 15

2020 10 15 2
23

Penicillium 5 Cladosporium 6

Aspergillus 7 3
Aspergillus

versicolor  Penicillium citrinum
Fusarium
6 11
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Cladosporium Fusarium
Aspergillus
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A0008-2013
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FR

BSL

Cladosporium chasmanthicola
Cladosporium welwitschiicola
Penicillium steckii
Penicillium citrinum
Penicillium citrinum
Alternaria alstroemeriae
Alternaria doliconidium
Penicillium citrinum
Penicillium steckii
Aspergillus sydowii
Pestalotiopsis shorea
Pestalotiopsis papuana
Cladosporium chasmanthicola
Cladosporium welwitschiicola
Penicillium steckii
Penicillium steckii
Aspergillus uvarum
Aspergillus japonicus
Penicillium steckii
Penicillium steckii
Penicillium steckii
Penicillium steckii
Aspergillus subramanianii
Penicillium steckii
Pestalotiopsis kenyana
Pestalotiopsis oryzae
Cladosporium endophytica
Cladosporium chasmanthicola
Cladosporium welwitschiicola
Aspergillus melleus
Cladosporium chasmanthicola
Cladosporium welwitschiicola
Pestalotiopsis shorea
Penicillium steckii
Fusarium polyphialidicum
Penicillium steckii
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Cladc ium pseudoc

Cladosporium ipereniae
Cladosporium endophytica
Aspergillus protuberus
Fusarium pseudoanthophilum
Fusarium guttiforme
Pestalotiopsis kenyana
Pestalotiopsis oryzae
Penicillium steckii
Cladosporium endophytica
Penicillium steckii
Aspergillus melleus
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FR

BSL

Penicillium steckii
Cladosporium chasmanthicola
Cladosporium welwitschiicola

Arthrinium chromolaenae
Aspergillus salwaensis
Penicillium steckii
Cladosporium endophytica
Penicillium steckii
Aspergillus versicolor
Arthrinium chromolaenae
Fusarium kyushuense
Cladosporium chasmanthicola
Cladosporium welwitschiicola
Penicillium citrinum
Fusarium equiseti
Aspergillus tabacinus
Aspergillus griseoaurantiacus
Aspergillus piperis
Aspergillus costaricensis
Arthrinium paraphaeospermum
Cladosporium endophytica
Penicillium estinogenum
Cladosporium chasmanthicola
Cladosporium welwitschiicola
Aspergillus tabacinus
Aspergillus griseoaurantiacus

Cl jum pseudochale

Cladosporium ipereniae
Aspergillus sydowii
Aspergillus versicolor
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