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Antimutagenic and Cytotoxic Effects of Korean
Wild Mushrooms Extracts

Hyun-Jeong Kim and In-Seon Lee*
The Center for Traditional Microorganism Resources, Keimyung University

Ames test revealed most methanol extracts of 13 Korean wild mushroom species have strong antimutagenic
effects against N-methyl-N'-nitro-N-nitrosoguanidine (MNNG) and benzo(a)pyrene[B(a)P]. Methanol extracts of
Coriolus versicolor and Phaeolepiota aurea showed 74-94 and 83-88% antimutagenic effects against MNNG and
B(a)P in Salmonella typhimurium TA100 strain, while 89 and 91% inhibitions were observed against B(a)P in
TA98 strain, respectively. Most water extracts of wild mushrooms did not show antimutagenic activity on MNNG
and B(a)P. Wild mushrooms extracts inhibited human colon carcinoma cells (HT29), human hepatoma cell
(HepG2), and human histiocytic lymphoma cell (U937) dose-dependently, with most methanol extracts exhibiting
stronger effect than water extracts. Highest toxicity was observed against HT-29 cells in methanol extracts of
Coriolus versicolor and Phaeolepiota aurea, showing 84% inhibition at 1 mg/mL, whereas C. versicolor water
extract showed 53-65% inhibition against HepG2 and U937. These extracts did not show cytotoxic effects against
human lymphocyte. Results revealed wild mushrooms have strong antimutagenic and in vitro cytotoxic effects.
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Table 1. Antimutagenic effects of methanol and water extracts for wild mushrooms on the mutagenicity by MNNG (0.35 pg/plate) in S.

typhimurium TA100
Revertants/plate (IR, %)
Treatment TA100
MeOH ext. Water ext.
Spontaneous 1065
MNNG (control) 813+9
Boletus pseudocalopus(Ar4: LB ¥ A o} 2 1]y 172 +3"(90y* 564+9(35)
Boletus sp.(ZLEHA) 532+4(39) 770 £ 6(6)
Collybia confluens("B M A1) 495 1 5(44) 693 £7(17)
Coriolus versicolor(-7-8 ™ A1) 143 +2(94) 383+7(61)
Laetiporus sulphureus(2 tF2] W A1) 387 +7(60) 756+ 6(8)
Macrolepiota procera(3tH A1) 358+ 6(64) 404 +6(58)
Melanophyllum echinatum( 73] BH 8- &1 Al) 513 1+8(42) 684 +8(18)
Phaeolepiota aurea( &} Rt o] FH A) 312+8(67) 542 +3(38)
Rhodopophyllus clypeatus(%3] 2] T 8] A1) 469+ 9(8) 777 £9(5)
Russula bella(5 9 7 A) 551+ 12(37) 686+ 4(18)
Russula densifolia(°) 7] - ¥ A1) 775 +3(5) 763 £ 6(7)
Russula Pseudodelica( 3 520} A H] B A1) 681 +5(18) 757 9%7)
Suillus bovinus(3Z A0 1 E WA 693+9(16) 749+5(9)

Each sample was tested at the concentration of I mg/plate.
"Values represent means * Standard deviation,
The values in parenthese are the inhibition rate (%).

Table 2. Antimutagenic effects of methanol and water extracts for wild mushrooms on the mutagenicity by B(a)P (4 pg/plate) in S.

typhimurium TA98 and TA100

Revertants/plate (IR, %)

Treatment TA 98 TA 100
MeOH ext. H,0 ext. MeOH ext. H,0O ext.
Spontaneous 38+2 107 +3
B(a)P (control) 995+ 11 1027 £21
Boletus pseudocalopus 953+ 6"(4)” 964 +7(3) 989+ 6(4) 910+ 6(32)
Boletus sp. 741 £ 13(26) 972+ 11(2) 439+9(53) 902 £9(13)
Collybia confluens 463 +4(55) 776 +7(22) 401 £ 4(68) 697 +8(35)
Coriolus versicolor 118 £7(91) 766+ 8(23) 218 £7(88) 702 £7(35)
Laetiporus sulphureus 585 1+5(63) 624 +7(38) 438 +7(64) 742 +5(30)
Macrolepiota procera 286 = 6(74) 6341 6(37) 436 =7(64) 612+ 6(45)
Melanophyllum echinatum 503 +5(51) 331 £7(69) 766+ 5(28) 831 £521)
Phaeolepiota aurea 138 +3(89) 755 £ 8(25) 261 = 8(83) 822+7(22)
Rhodopophyllus clypeatus 924 +11(7) 9334+9(6) 981 +7(5) 945 +7(8)
Russula bella 487 +6(53) 426 +11(59) 8111+6(23) 778 £6(27)
Russula densifolia 934 1+ 13(6) 951+ 13(4) 6321+9(42) 976 £ 9(5)
Russula Pseudodelica 933+ 7(6) 927x7(7) 910E7(12) 979 +7(5)
Suillus bovinus 921 +8(7) 841+7(16) 789 £ 8(25) 932 £ 8(10)

Each sample was tested at the concentration of 1 mg/plate.
"Values represent means * Standard deviation.
“The values in parenthese are the inhibition rate (%).
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Table 3. Inhibitory effects of methanol extracts for wild mushrooms on the growth of human colon carcinoma celt (HT29), hepatoma cell

(HepG2), and histiocytic lymphoma cell (U937)

Inhibiton (%)
Treatment Dose (mg/mL)
HT29 HepG2 U937
Boletus pseudocalopus 0.5 737112 405169 609+ 11.2
1 79.4110.7 464142 67.1£9.8
Boletus sp. 0.5 71.6t12.1 344146 64.7+10.8

1 794+123 46.6+35.1 659194

Collybia confluens 0.5 46,5155 39.81+57 41778

1 54.4+8.7 40.1 £3.8 49.31+6.8

Coriolus versicolor 0.5 78.21+10.3 38.9+4.1 64.7+£73

1 83.7+99 425+37 66.31£6.9

Laetiporus sulphureus 0.5 65.816.8 292473 5871453

1 732+£7.2 315156 645+79

Mucrolepiota procera 0.5 27.4+4.1 37.8+4.8 479173

| 20.9+39 412453 54.4+£38.1

Melanophyllum echinatum 0.5 46.7+4.3 24.614.1 553149

1 74.6+9.9 418+59 59.8+9.5

Phacolepiota aurea 0.5 77.4+10.1 285136 226438

1 82.5+9.7 34.5+45 452162

Rhodopophyllus clypeatus 0.5 65.3+8.6 452452 37.1x56

1 69.2£7.8 584174 395148

Russula bella 0.5 49.6x8.2 396149 54.8+5.3

1 56.9t4.5 412+53 583+72

Russula densifolia 0.5 448147 431158 498+6.1

1 537%5.2 464+64 66.4+7.6

Russula Pseudodelica 0.5 348142 435174 478149

1 459+46 496x5.9 496157

Suillus bovinus 0.5 55.7+5.4 29.8£3.8 575162

' | 65.4+6.7 432+43 61.2+89
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Table 4. Inhibitory effects of water extracts for wild mushrooms on the growth of human colon carcinoma cell (HT29), hepatoma cell

(HepG?2), and histiocytic lymphoma cell (U937)

Inhibiton (%)
Treatment Dose (mg/mL)
HT29 HepG2 U937
Boletus pseudocalopus 0.5 279142 24.5+3.8 41.6+3.6
1 364159 36.3+5.1 46.1+4.2
Boletus sp. 0.5 19.3+6.3 24.8+4.5 37.6%+5.5
1 357+£33 326142 427+46
Collybia confluens 0.5 2451%25 34.1£38 41.6+42
1 342141 39.8+3.7 453+45
Coriolus versicolor 0.5 37.2£28 569152 53.7+39
1 43.8+43 64.8+4.6 56.4+£53
Laetiporus sulphureus 0.5 358+t4.6 269138 462+6.2
1 432+42 20.21£35 493159
Maucrolepiota procera 0.5 27.1x£45 274444 429+43
I 322+£37 34.6+39 47644
Melanophyllum echinatum 0.5 425148 26935 46.81£3.9
1 449+3.6 478+42 49.7+58
Phaeolepiota aurea 0.5 27.3+29 25.7+4.1 32746
1 42.9+6.6 31.5+£39 436+7.1
Rhodopophyllus clypeatus 0.5 21.5£37 352437 224+43
1 30.7L4.2 358+28 245%38
Russula bella 0.5 303148 334140 42,645
1 38.6£3.9 34.6+2.8 448+52
Russula densifolia 0.5 244£27 412+3.8 38.5£58
1 28.6£3.8 453+4.5 418162
Russula Pseudodelica 0.5 45.7+4.5 445163 4231£53
1 464144 48.8+6.1 457+3.6
Suillus bovinus 0.5 243+338 21758 43.5+6.5
1 26.5+3.6 245%35 47.1+54
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Fig. 1. Effects on the growth of lymphocyte by methanol and water
extracts of wild mushrooms at the concentration of 0.5 mg/mL
Mushrooms 1; Boletus pseudocalopus, 2. Boletus sp., 3. Collybia
confluens 4, Coriolus versicolor, 5, Laetiporus sulphureus, 6,
Macrolepiota procera, 7, Melanophyllum echinatum, 8; Phaeolepiota
aurea, 9; Rhodopophvilus clypeatus. 10. Russula bella, 11, Russula
densifolia, 12; Russula Pseudodelica, 13; Suillus bovinus
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Fig. 2. Effects on the growth of lymphocyte by methanol and
water extracts of mushrooms at the concentration of 1.0 mg/mL
Mushrooms 1; Boletus pseudocalopus, 2; Boletus sp.. 3; Collvbia
confluens 4, Coriolus versicolor, 5; Laetiporus sulphureus, 6,
Macrolepiota procera, T, Melanophyllum echinatum. 8; Phaeolepiota
aurea, 9; Rhodopophyllus clvpeatus, 10; Russula bella, 11: Russulu
densifolia, 12; Russula Pseudodelica, 13; Suillus bovinus
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