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ABSTRACT: To investigate the antibacterial activities of 53 species of mushrooms for Gram-posi-
tive bacteria, bioactive substances from mushrooms were extracted with petroleum ether, 80% etha-
nol, and distilled water. The 14 extracts of 12 species of mushrooms, largely with 80% ethanol,
showed antibacterial activities against 6 species of Gram-positive bacteria selectively. Especially,
the extracts of Thylopilus PS-5, Pulveroboletus PS-7, and Russula PS-9 showed various antibacterial
activities against several bacteria. Minimal inhibitory concentration (MIC) of the 80% ethanol extra-
cts from Pulveroboletus PS-7 and Boletus PS-8 was 300 ug/m! against Bacillus subtilis, and that
of the 80% ethanol extracts from Trichaptium PS-3 was 500 pg/ml! against Micrococcus luteus.
MIC of other extracts with antibacterial activities was above 1000 ug/ml.
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Table 1. The dry weights of crude extacts from mushrooms.

Extracts Extracts
Mushrooms (g/dry weight 100 g) Mushrooms (g/dry weight 100 g)
P. ether EtOH H,0 P. ether EtOH H;O
Agaricus bisporus 0.38 6.94 6.62 | Macrolepiota procera 2.78 16.67 7.78
Amanita hemibapha 313 2313 1438 | Microporus affinis 031 6.00 18.00
Amanita pantherina 4.82 32.89 12.34 | Oudemansiella radicata 227 1591  7.23
Amanita rubescens 2.56 16.76 6.00 | Oudemansiella platyphylla 057 11.34 091
Amanita spissacea 3.13 35.00 11.25 | Phylloporous bellus 0.33 11.87 1.72
Armillariella tabescens 0.20 3120 15.71 | Pleurotus ostreatus 042 4.40 747
Auricularia auricula 0.68 15.35 5.04 | Russula bella 205 - 1843 1952
Boletus aurepis 0.37 13.73 9.07 | Russula sororia 1.38 175 6.00
Boletus edulis 0.46 20.01 9.81 | Scleroderma citrinum 0.89 13.46 5.89
Boletus erythropus 047 8.68 1.44 | Strobilomyces floccopus 217 14.93 7.39
Boletus pseudocalopus 0.35 30.14 9.58 | Trametes suaveolens 1.72 8.88 7.04
Boletus reticulatus 1.09 34.79 1343 | Tylopilus eximius 1.54 1149 522
Boletus sanguineus 0.51 23.27 9.69 | Tylopilus nigropurpureus 051 2135 7.54
Boletus sp. 0.28 17.67 6.93 | Xerocomus subtomentosus 0.14 18.97 7.32
Boletus violaceofuscus 0.14 26.90 9.90 | Steccherinum PS-1 1.07 7.05 10.65
Cerrena unicolor 1.94 25.76 1558 | Fomitella PS-2 126 628 2252
Collybia dryophila 0.29 2135 1112 | Trichaptium PS-3 0.88 320 0.76
Coriolus versicolor 0.24 2.13 7.06 | Boletus PS-4 0.08 13.92 2.73
Daedalea dickinsii 0.14 342 8.38 | Thylopilus PS-5 0.29 1870 849
Daedaleopsis tricolor 2.27 6.03 31.17 | Boletellus PS-6 0.96 16.08 1231
Flammulina velutipes 0.86 2397 1450 | Pulveroboletus PS-7 0.94 24.72 8.77
Lactarius hygrophoroides 1.50 10.67 4.00 | Boletus PS-8 1.76 14.71 7.84
Leccinum  extremiorientale 1.28 1718 13.08 | Russula PS-9 121 1821 10.07
Leccinum  hortonii 2.13 10.27 4.79 | Amanita PS-10 0.92 13.34 849
Lentinus edodes 4.51 1191 2049 | Russula PS-11 0.11 841 7.89
Lepiota castanea 0.32 7.21 4.56 | Naematoloma PS-12 0.96 12.12 751
Lycoperdon perlatum 111 1889 11.36

P. ether: Petroleum ether, EtOH: 80% ethanol
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Table 2. Antibacterial activities of mushroom extracts against Gram-positive bacteria.

Mushrooms Extracts Bacteria
Steccherinum PS-1 EtOH S. aureus
Fomatella PS-2 H.0O S. pyogenes
Trichaptium PS-3 EtOH M. luteus
Boletus PS-4 EtOH B. subtilis
Thylopilus PS-5 EtOH B. cereus, M. luteus
H,0O B. licheniformis, M. luteus
Boletellus PS-6 EtOH B. subtilis
Pulveroboletus PS-7 EtOH B. subtilis, M. luteus, S. aureus
Boletus PS-8 EtOH B. cereus, B. subtilis
Russula PS-9 P. ether B. cereus, B. licheniformis
EtOH B. cereus, S. aureus, S. pyogenes
Amanita PS-10 EtOH S. aureus, S. pyogenes
Russula PS-11 EtOH B. cereus
Naematoloma PS-12 EtOH M. luteus

*P. ether: Petroleum ether, EtOH: 80% Ethanol
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Fig. 1. Antibacterial activity of each mushroom extracts against Staphylococcus aureus, Streptococcus pyogenes,
Micrococcus luteus, Bacillus subtilis, Bicillus cereus, and Bacillus licheniformis.
(1) S. awreus: A (PS-1/EtOH), B (PS-7/EtOH), C.(PS-9/EtOH), D (PS-10/EtOH); (2) S. pyogenes: A
(PS-2/H,0), B (PS-9/EtOH), C (PS-10/EtOH); (3) M. luteus: A (PS-3/EtOH), B (PS-5/EtOH), C (PS-5/
H;0), D (PS-7/EtOH), E (PS-12/EtOH); (4) B. subtilis: A (PS-4/EtOH), B (PS-6/EtOH), C (PS-7/EtOH),
D (PS-8/EtOH); (5) B. cereus: A(PS-5/EtOH), B (PS-8/ EtOH), C (PS-9/P. ether), D (PS-9/EtOH), E
(PS-11/EtOH); (6) B. licheniformis: A (PS-5/H;0), B (PS-9/P. ether).
S represent control group for dissolution solvent of each extract.
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Fig. 1. Continued
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Fig. 1. Continued
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Table 3. Minimal inhibitory concentration (MIC) of mushroom extracts with antibacterial activities against

Gram-positive bacteria.

Mushroom/Extracts Bacteria MIC (pg/mi)
Steccherinum PS-1/EtOH S. aureus 1000<
Fomitella PS-2/H,0 S. pyogenes 1000<
Trichaptium PS-3/EtOH M. luteus 500
Boletus PS-4/EtOH B. subtilis 1000<
Thyloptlus PS-5/EtOH B. cereus 1000<

M. luteus 1000<

/H0 B. licheniformis 1000<

M. luteus 1000<

Boletellus PS-6/EtOH B. subtilis 1000<
Pulveroboletus PS-7/EtOH B. subtilis 300
M. luteus 1000<

S. aureus 1000<

Boletus PS-8/EtOH B. cereus 1000<
B. subtilis 300

Russula PS-9/P. ether B. cereus 1000<
B. licheniformis 1000<

/EtOH B. cereus 1000<

S. aureus 1000<

S. pyogenes 1000<

Amanita PS-10/EtOH S. aureus 1000<
S. pyogenes 1000<

Russula PS-11/EtOH B. cereus 1000<
Naematoloma PS-12/EtOH M. luteus 1000<

*P. ether: Petroleum ether, EtOH: 80% Ethanol
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