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Table 1. Mycelial culture conditions of Basidiomycetes

Sample name

Medium" Temp.(°C) pH KCTC® No.

Korean name® Scientific name
- Alleurodiscus amorphus MEAB)? 211 6.0+02 6764
Friwsls Amanita aspera PDA® 26+1 56102 6490
Bondarzewia montana MEAS 26+1 6.01+0.2 6715
ST A Clavicorona pyxidata MEA 211 6.0+0.2 16042
Climacodon septentrionalis MEA 21+1 6.0£0.2 6884
Z) 7w A Clitocybe clavipes PDA 26+1 56202 6727
TAYEHA Coprinus atramentarius PDA 26+1 56+02 6690
T58=x Cordyceps militaris PDA 261 5.6+0.2 6064
EEsE Cordyceps ophioglossoides pPSA® 23+1 56102 6743
TEHAE Coriolus azureus MEA 2141 6.0+02 16000
wH] = A Daedalea dickinsii MEA 21+1 6.0+02 16023
V) B Al Daedalea quercina YMG" 26+1 6.2+02 6343
FHA Daldinia concentrica MEA 21+1 6.010.2 6843
A Favolus arcularius PDA 23+1 56102 6527
HUFHA Flammulina velutipes PDA 23+1 56202 6367
TEHA Fomes fomenfarius PDA 23+ 1 56102 6363
WA A B A Fomitella fraxinea PDA 23+ 56102 6355
SRR I AL Fomitopsis pinicola YMG 23+1 6.2+02 6208
BE22% Ganoderma applanatum YMG 26+ 1 6.2+0.2 6281
EE2Z(YA) Ganoderma lucidum PDA 23+1 5.6£0.2 6283
KIS Gloeophyllum abietinum YMG 26+1 62102 6356
AR A Grifola frondosa PSA 211 5.6+0.2 6476
- Hypocrea citrinan var citrina YMG 21*1 62102 6863
- Hypocrea lactea MEA 21t1 5.6x0.2 6518
- Hypocrea nigricans PDA 26t1 5.6£0.2 6741
A T A S Inonotus weirii YMG 26%1 6.2+0.2 6646
YAl Laetiporus sulphureus YMG 23+1 6.2+0.2 6358
FEaHA Lentinus edodes PDA 26+1 5602 6733
=S RS E Lenzites betulina YMG 26+1 62102 6354
- » Leucogyrophana mollusa: PDA 21%1 5.6+02 6768
27 A Macrolepiota procera YMG 23+1 6.210.2 6361
ofnlH A Merulius tremellosus MEA(B) 2141 6.01+0.2 6762
F3HAE Mycoacia fuscoatra MEA(B) 21+1 6.0+02 6756
SR FHA Nectria cinnabaria MEA 21+1 60102 6841
Al Oxyporus latemarginata YMG 26t1 6.2+02 6661
374 ekl Peniophora quercina MEA(B) 21+1 6.0+0.2 6758
- Phanerochaete sordida MEA 21t 1 6.0L£0.2 6757
AEHAE Phellinus chrysoloma YMG 23+1 62102 6226
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Table 1. Continned

Sample name

Medium® Temp.(°C) pH KCTC No.

Korean name® Scientific name
AEHAEL Phellinus laevigatus YMG 23+1 62402 6229
TSRS Phlebia radiata MEA(B) 21%1 6.0£02 6759
- Phlebiopsis gigantea PDA 26%1 6.01+02 6706
AeHEHA Pholiota adiposa PDA 26+1 56402 6738
A3 b Pleurotus sajor-caju PDA 2611 56102 6731
HE WA Polyporus arcularius PSA 23+1 56102 6523
FA7A Pycnoporus cinnabarinus PDA 26+ 1 5.64+0.2 6725
- Rigdoporus vinctus YMG 26+1 6.2£0.2 6672
FeEFAEHA Stereum gausapatum PDA 26+1 56102 6709
ZTEHA Stereum hirsutum PDA 23+1 56402 1819
A EHA Suillus bovinus YMG 23+1 62102 6360
FHNASE Trametes versicolor PDA 26+ 1 5.6+02 6714
3 Eo)& Tremella mesenterica YMG 23+1 6.2+0.2 7131
2EmNE Trichaptum pergamenum YMG 23+1 6.2+0.2 6237
B Wolfiporia cocos MEA 261 6.0£0.2 6480
Bes Wolfiporia extensa YMG 26%1 62402 6294
FriE Al Xylaria cubensis PDA 21+1 5.6+0.2 6566
TR TR F A Xylaria polymorpha MEA 2141 6.0+02 6577

*Named according to reference 23) and 24). Mushrooms which do not have Korean name were presented in genus name.

®Refer reference 22) for media composition.
“Korean collection for type cultures.

4Malt extract agar (B) medium.

°Potato dextrose agar medium.

Malt extract agar medium.

EPotato sucrose agar medium.

"Yeast malt glucose agar medium.
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Table 2. Inhibitory activities of mycelial cultured Basidiomycetes against prolyl endopeptidase and acetylcholine esterase
Inhibition (%)
Sample - - -
Myecelium ext. (ppm) Broth (ppm)
PEP AChE® PEP* AChE®
Korean name® Scientific name
40 5 40 5 40 5 40

- Alleurodiscus amorphus 4543  47+6  20+1  25%6 5247  56+4 2144 27+1
I Al Amanita aspera 660  96+1 1743 3742 58+2  93%0 163 15%3
- Bondarzewia montana 62+0 48*+4 34+3  36*6 56+2 56*1 474  49£7
FEAE A Clavicorona pyxidata 68+1  85%1 3144 31+4 761 90+1 2740 2745
- Climacodon septentrionalis 461 50x5 86 165 2+4 58%6 29+5 27+0
271 AL Clitocybe clavipes H2+1 44t1 0+2 52 4312 53%1 5+5 1143
FHHEHA Coprinus atramentarius 46+1 412 15+5  27+4 43+5  37+2 0+1 105
FE3= Cordyceps militaris 2+1 4743 7+6  11L8 47+2  43+1] 4+4  5+4
RS Cordyceps ophioglossoides 62+2  59+2 1940 13+1 68t0 854 3+1  16%2
TEHASE Coriolus azureus 54+2  55+4 3244 361 5740 53+0 15£3  40£6
mu=H A Daedalea dickinsii 56+4  69+5 26+4  22+1 53+2  63+2 27+7  29+7
v Z2HAS Daedalea quercina 49+3 4643 3314 32+4 5240  53+0 20+3 3245
FHA Daldinia concentrica 39+3  34+3 1523 2245 38+1  40+1 18+3 1944
FEHHA Favolus arcularius 48+2  54+1 17£2  28+1 49+3 55+ 25+3  21+7
IR HA Flammulina velutipes 38+1  31£1 1743 13%2 3043 46+4 18+1  41x4
A Fomes fomenfarius 45+3 664 215 334 485 78%0 245  30x2
oA A AL Fomitella fraxinea 382 40+1 11£5 19+4 431 52%3 252 21%5
SR ZR P AL Fomitopsis pinicola £2+1  414+0 0+1 11t4 50£0 65+3 0+0  8%£0
BEx& Ganoderma applanatum 461 52k4 27+3  23+0 47£4  50x3 2813 30%4
EZ2(%A) Ganoderma lucidum 33+£2  44+1 21£2  24+4 41+1  62+1 6x4 15%3
ZINHAS Gloeophyllum abietinum 67t1 78%3 283 32+2 55+1  70+0 28+2 3242
AARHAL Grifola frondosa 61£1 57+4 2946 3919 87£0 9840 241  39%3
- Hypocrea citrinan var citrina 511 72=x0 18+5 25%3 74+0 86x3 21£1  30x5
- Hypocrea lactea 5741 5143  24+4 300 68+0 79+0 1947  20+1
- Hypocrea nigricans 57+0 5442 2940 36%5 64+1  79+0 3842 4142
A FHu A& Inonotus weirii 6240 633 0+3 115 541 68%1 20+3 2944
Yz sl Laetiporus sulphureus 5242 77+0 1914 1143 50+2  58+1 8+4  12+5
FIHAL Lentinus edodes 54+0 4740 75 2+2 44+4 5714 0+1  11%1
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Table 2. Continued
Inhibition (%)
Sample - - -
Mycelium ext. (ppm) Broth (ppm)
PEP* AChE® PEP? AChE®

Korean name® Scientific name .

5 40 5 40 5 40 5 40
2N AMA Lenzites betulina 57+3  82*1 33+1  44%1 504 50+3 27£4 2745
- Leucogyrophana mollusa 48+3  63%2 130  19%2 74+1 89+*1 150 21%3
A Macrolepiota procera 51+1 46%3 185 1342 4440 54%3 155 28+3
ol Al Merulius tremellosus 68+1 78%2 161  23+3 67+0  75+2 1320  24=%1
FAASEG Mycoacia fuscoatra 4240 68+2 26+3  23+4 563 83%2 31£3  38+3
SR FHA Nectria cinhabaria 48+6 52+4 20+5 13£6 57+3  51£3 18+2 1240
B AAE; Oxyporus latemarginata 47+3 5540 104 150 55%3 7410 14+5 3210
AR T A Peniophora quercina 65+3 6910 2+4  35%5 84+0 9910 174  32+1
- ) Phanerochaete sordida 555 571 162 41£2 862 97+0 17£2 32+4
AEMAL Phellinus chrysoloma 73+0 9240 27+£3 4546 6910  95+0 25+4  28+2
AEZHAE Phellinus laevigatus 47+2  50%1 24+7 2940  50+2 51%2 2418 2310
TteEFEWAE Phlebia radiata 61+2 67+5 12+4 1320  64%5 7313 18£3 20+1
- Phlebiopsis gigantea 5244 63%1 1616 34%4 682 67*4 2145 40+3
H2rEmAl Pholiota adiposa 461  45+1 17+2  19%5 40+0 6942 17+4 2245
“EREE Pleurotus sajor-caju 5142 4542 2543 20%3 58+1 68%2 18£3 31+3
HEHA Polyporus arcularius 4012 3542 17+4  16%6 44x2 470 10+6 16%2
FA7A Pycnoporus cinnabarinus 58+1 72%1 1829 19£5 53%1  356x1 23+3  21+3
- Rigdoporus vinctus 54+1  59+7 26+5 24%2  52+4  89%2 23+4 2745
FeHELEHA Stereum gausapatum 623 70%2 10+7  19+3 53+2  62+2 6+2 1412
754 Stereum hirsutum 40+1  39*1 2+3  26+2 362 41%3 16+5  30+3
A EHA Suillus bovinus 40+3 301 715  13+1 28+1  33%2 8+4 15%2
Eala by Trametes versicolor 49+2  54+1 2146 29+1 59+0  59+0 26+8 38t5
B ERol& Tremella mesenterica - - - - 46+1  45%1 24t6 24+4
2EHAE Trichaptum pergamenum 57+2  57+1 21+4  26+1 57+0  60+2 2+3 2816
£ Wolfiporia cocos 584 71+1 1946 21£4 5710 61%1 207 28+6
B Wolfiporia extensa 5741  52+2 30+1 455 7241 96+1 25+1  27+1
Fr R AEG Xvlaria cubensis 4611 420 7+4 118 462 56%0 8+7 12+6
IR R A Xylaria polymorpha 53+3  64%3 104 18%4 551  50%5 154 22+4

*Named according to reference, 23) and 24). Mushrooms which do not have Korean name were presented in genus name.
PLiquid mycelial culture was filtered through filter paper. The mycelium was collected and extracted with methanol.
“The subsequent filtrate was partitioned with ethylacetate and the ethylacetate soluble fraction was evaporated to dryness.

%Prolyl endopeptidase.
®Acetylcholine esterase.
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Table 3. Anti-coagulating activity of mycelial cultured Basidiomycetes
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Sample Inhibition (%)
. Mycelium ext. (ppm)° Broth (ppm)°
Korean name® Scientific name
APTT? TT APTTY T

- Alleurodiscus amorphus 138.1+£9.7 714169 108.9+£9.7 135.6+£3.6
FoeAls Amanita aspera 106.8+2.9 124.8+82 105.3+3.0 194.4+92
- Bondarzewia montana 122.1+8.2 99.34+22 145.3£9.9 127.1+9.9
FuFAEHA Clavicorona pyxidata 1312499 119.019.8 86.4+7.6 101.6£9.8
- Climacodon septentrionalis 136.1£0.3 132.5+5.2 105.5+£8.2 132.0+3.0
7z 71w Sl Clitocybe clavipes 113.1+6.9 2204+9.8 109.5+2.2 127.549.8
FHHEHA Coprinus atramentarius 1263143 152.3%3.6 1153+53 123.6£55
FFE Cordyceps militaris 1123+53 119.9+8.8 110.0£3.6 132.1£55
TFoted Cordyceps ophioglossoides 117.3+9.8 112.91£9.7 108.3£9.8 128.8£9.5
TEHAS Coriolus azureus 101.1+9.8 69.6+4.3 106.2+8.3 116.849.8
o] 24 Daedalea dickinsii 123.6+44 1400+5.8 92.7+55 110.1£75
W EE Al Daedalea quercina 1123166 131.5+£9.8 115.8+53 1467199
ZuA Daldinia concentrica 1232423 12531+ 6.6 115.3+83 1199+89
A Favolus arcularius 120.6+£9.8 1433+9.8 96.9+1.6 80.2+5.1
AT AL Flammulina velutipes 1323445 156.31£9.9 1234156 145.6+7.8
A Fomes fomenfarius 122.849.8 177.84£99 123.1£9.9 281.5+£9.8
OF7IA A EH AL Fomitella fraxinea 1253+8.8 126.6+9.9 115.3+4.6 1156198
A FZR AL Fomitopsis pinicola 1250+8.0 181.4+7.1 102.5+37 993+35
2225 Ganoderma applanatum 107.4£9.9 93.3+7.8 96.9+9.9 123.3£9.9
BZ22@A) Ganoderma lucidum 120.3+5.6 1323£45 1123£45 136.9+5.6
2N AlE Gloeophyllum abietinum 106.0+6.7 130.9t9.9 109.7+2.1 82.0+4.4
YA AL Grifola frondosa 1040195 98.4+3.1 104.6+9.6 88.91t83
Hypocrea citrinan var citrina 128.5£9.9 78.1+5.7 106.7+£7.6 76.6£5.8
- Hypocrea lactea 1327198 64.1+6.7 102.5£7.2 827144
- Hypocrea nigricans 125.6+9.8 120.6+5.7 95.5+9.7 1382+9.8
| AlS Inonotus weirii 1213£45 1153436 1123+ 4.5 1153+53
YAl Laetiporus sulphureus 106.9+9.9 96.6+=4.4 773%9.1 105.1+3.6
ST AL Lentinus edodes 97.6+3.5 74.7£5.3 77.3%£8.6 90.8+3.8
2NV EEHA Lenzites betulina 112.3%2.1 80.2+8.2 104.619.5 134.3199
- Leucogyrophana mollusa 1159+5.6 79.1+£92 103.2+9.9 654162
SN Macrolepiota procera 1474498 175.0+9.8 95.5+85 144.019.8
ol A Merulius tremellosus 107.4+8.0 167.2+9.8 84.31+8.6 119.0+9.7
FIAlE Mpycoacia fuscoatra 1253+42 122.3£53 115.3+42 1523436
SR A Nectria cinnabaria 129.9+99 95.4+85 111.6%4.1 116.0£9.5
B sl Oxyporus latemarginata 1200+7.6 184.6+8.5 88.5+8.7 279.1+£99
& 7§X‘F_°kﬂ1‘ Peniophora quercina 104.6+3.1 161.1£8.2 105.3+£9.9 211.8+9.9
- Phanerochaete sordida 1249+99 128.3£89 120.1+9.8 111.1£9.7
FEM S Phellinus chrysoloma 160.04:9.8 127.8£9.9 99.7+4.6 120.3£9.9
AEH AL Phellinus laevigatus 132042 125.8+9.8 100.4%6.9 164.9+£9.7
TteFEuag Phlebia radiata 132.0%6.6 115.5%5.6 934+4.6 117.2+6.9
- Phlebiopsis gigantea 87.8+9.8 284.0+9.9 134.8+9.9 104.9+7.0
A2vlEwal Pholiota adiposa 107.313.6 105.2+3.6 1153+8.6 120.0+1.5
2 s Pleurotus sajor-caju 119.3£3.1 1223+8.6 1523416 119.3+£23
A Polyporus arcularius 112.3+5.6 118.3+8.9 115.3+5.6 1146+5.6

2 screening
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Table 3. Continued

Sample Inhibition (%)
Mycelium ext. (ppm)° Broth (ppm)°
Korean name® Scientific name
APTT? T APTT? T

FAHA Pycnoporus cinnabarinus 134.0£9.9 104.1+4.3 97.6+5.5 98.7£7.9
- Rigdoporus vinctus 108.3+7.7 118.8+9.9 101.3£1.4 104.7£9.8
el EFEHA Stereum gausapatum 96.219.8 632104 95.5+9.8 112.7+9.8
ZFENA Stereum hirsutum 1253425 112.3£58 118.9+8.6 117.5+6.3
FAET T EHA Suillus bovinus 1253144 1323145 133.3+2.3 1523144
LHHAS Trametes versicolor 123.5+45 2982499 99.0+15.7 142.8+2.1
3l Eol& Tremella mesenterica 1213423 1153453 1123446 115.3%+5.5
SEHRSL Trichaptum pergamenum 131.9+7.8 105.4%8.5 100.4+9.8 147.5+82
2y Wolfiporia cocos 106.719.8 121.9+9.8 129.9+9.9 974+44
B3& Wolfiporia extensa 90.7£9.5 93.6+9.2 110.2+9.1 124.7£9.9
THFINAEG Xylaria cubensis 110.3%+55 123.0+4.6 112.0£2.8 145.6%5.5
TR WA Xylaria polymorpha 1203+1.6 1233+3.6 1423+23 1153+3.6

“Named according to reference 23) and 24). Mushrooms which do not have Korean name were presented in genus name.
PLiquid mycelial culture was filtered through filter paper. The mycelium was collected and extracted with methanol.

“The subsequent filtrated was partitioned with ethylacetate and the ethylacetate soluble fraction was evaporated to dryness.
4Activated partial thromboplastin times assay. In this assay control time was 54.6 seconds.

“Thrombin times assay. In this assay control time was 61.2 seconds.
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Inhibitory Activities of Basidiomycetes on Prolyl Endopeptidase, Acetylcholine Esterase and Coagulation
Hyun-Jin Lee, Jong-Sik Kim,! Gun-Young Heo, Kyung-Bok Lee,”> In-Koo Rhee and Kyung-Sik Song*(Department
of Agricultural Chemistry, College of Agriculture, Kyungpook National University, 1370, Sankyuk-Dong, Taegu, 702-

701, Korea; 'Department of Chemistry, and *College of Medicine, Konyang University, Nae-Dong, Nonsan, 320-711,
Chungnam, Korea)

Abstract : Fifty six mycelial cultured Basidiomycetes were screened for their inhibitory effects against prolyl
endopeptidase(PEP), acetylcholine esterase(AChE) and thrombus coagulation. Out of them, methanolic extract of
mycelium and/or ethylacetate(EtOAc) soluble fraction from culture broth of Peniophora quercina, Amanita aspera,
Phellinus chrysoloma, Grifola frondosa, Wolfiporia extensa, Clavicorona pyxidata and Phanerochaete sordida
inhibited more than 90% of PEP activity at 40 ppm. The extracts of Lenzites betulina, Phellinus chrysoloma,
Wolfiporia extensa, Phanerochaete sordida, Hypocrea nigricans, Coriolus azureus, Flammulina velutipes, Phlebiopsis
gigantea and Bondarzewia montana exhibited about 40% of inhibitory activity against AChE at 40 ppm. In thrombin
times assay, the extracts of Amanita aspera, Oxyporus latemarginata, Peniophora quercina, Fomes fomenfarius,
Trametes versicolor, and Phlebiopsis gigantea delayed coagulation of thrombus about two to three times over control

at ca 550 ppm. In activated partial thromboplastin times assay, none of the tested Basidiomycetes showed significant
effect.

Key words : prolyl endopeptidase, acetylcholine esterase, anti-coagulation, Basidiomycetes, mycelial culture, screening
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