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Screening Test of Wild Mushroom Methanol Extracts for
Fibrinolytic and a-Glucosidase Inhibitory Activity
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We investigated the fibrinolytic and a-glucosidase inhibitory activity of 55 wild mushroom methanol extracts. Among
them, 14 mushrooms showed fibrinolytic activity. In particular, Amanita virgineoides showed the greatest enzyme
activity (3.9 plasmin units/ml) by a fibrin plate assay. The fibrinolytic activities of Suillus pictus and Polypolellus varius
were 3.8 plasmin units, and the activity of Gomphus fijisanensis was 2.8 plasmin units. Leccinum extremiorientale and
Xerocomus nigromaculatus had the same activity with 2.3 plasmin units. In a a-glucosidase inhibitory activity test,
Lactarius sp. showed the greatest inhibitory activity at 97.3%. The a-glucosidase inhibitory activities of Clifocybe odora,
Xerocomus nigromaculatus, Melanoleuca melaleuca, Suillus pictus, and Gyroporus castaneus were 84.3%, 77.9%,
74.6%, 68.7%, and 65.4%, respectively. According to the results, because Suillus pictus and Xerocomus nigromaculatus
have strong fibrinolytic and a-glucosidase inhibitory activities, the two mushrooms will be used as materials for the

development of new biofunctional food.
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Table 1. The mushrooms for the screening of fibrinolytic activity and a-glucosidase inhibitory activity

Mushroom Fibrinolytic activity (plasmin unit)  a-Glucosidase inhibitory activity (%)
Agaricaceae Agaricus subrutilescens nd -8.3
Agaricus sp. nd -8.7
Cystoderma amianthinum nd 328
Amanitaceae Amanita fulva nd 18.7
Amanita hemibaph ssp. nd 215
Amanita vaginata nd 22.0
Amanita virgineoides 39 10.7
Boletaceae Boletus laetissimus nd 20.3
Boletus obscurecoccineus nd 378
Boletus pulveruntus nd 8.5
Boletus sp nd 8.1
Gyroporus castaneus nd 65.4
Leccinum extremiorientale 23 345
Strobilomyces strobilaceus 1.7 92
Suillus granulatus nd 48.0
Suillus pictus 3.8 68.7
Bilopilus neofelleus nd 478
Xanthoconium affine 0.6 349
Xerocomus chrysenteron nd 314
Xerocomus nigromaculatus 23 779
Xerocomus sp. 0.9 6.6
Cortinariaceae Cortinarius sp. nd 32.0
Russulaceae Lactarius camphoratus nd -10.3
Lactarius chrysorhrus nd 289
Lactarius gerardii nd 21.1
Lactarius hatsudake nd 6.5
Lactarius subvellereus nd 4.7
Lactarius uvidus nd -10.5
Lactarius volemus nd 217
Lactarius sp. nd 973
Russula virescens 0.6 76
Strophariaceae Pholiota lenta nd 295
Pholiota sp. nd 50.9
Stropharia aeruginascens nd -1.6
Tricholomataceae Clitocybe fragrans nd 103
Clitocybe gibba 1.0 20.7
Clitocybe hydrogramma nd 79
Clitocybe odora nd 843
Clitocybe sp. nd 38.7
Collybia butyracea nd -199
Collybia confluens 13 24
Collybia dryophila nd -22.4
Collybia peronate nd -42.6
Laccaria vinaceoavellanea nd 29.3
Marasmiellus ramealis 0.3 -0.6
Marasmius sp. nd 29
Melanoleuca melaleuca nd 74.6
Mycena pura nd -23.1
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Table 1. The mushrooms for the screening of fibrinolytic activity and a~glucosidase inhibitory activity

Mushroom Fibrinolytic activity (plasmin unit) ~ a-Glucosidase inhibitory activity (%)
Polyporaceae Polypolellus varius 3.8 20.0
Gomphaceae Gomphus fujisanensis 2.8 12.8
Lycoperdaceae Bovista sp. nd 20.5
Lycoperdon perlatum nd 0.5
Ganodermataceae Ganoderma lucidum nd 294
Ramariaceae Ramaria gracilis 0.3 2.1
Ramaria sp. nd 9.2

n.d: not detected

Bl HAL 7F 02 RN oY, Lactarius sp.7}t 97%
o 7H 12 AsE&S dehilen, steAZ2orsA
(Clitocybe odorays 84.3%, LY 1EWMA (Xerocomus
nigromaculatus)y 77.9%, ZYCWlEH WA (Melanoleuca mela-
leuca)>- 74.6%, H-2HDLEHA (Suillus pictus)< 68.7%,
A=A A (Gyroporus castaneus)S 65.4%, Pholiota
P 0%l B S-S 22 ek olurke
AL 2 AfES UElE BAoR2s ZndaE
WA (Suillus granulatus)® AFTLETENA (Tylopzlus
neofelleus)®] 48%%} 47.8% A&H&S Ve on,

WM (Cystoderma amianthinum) %5 75| 30%\3]]«]
Asfles Yeblla, @A (Umanita hemibapha ssp.
hemibapha) & 11%°] 20%H ] AsN&S Ve 50%
olde] ¥ AHEE UYERE A F 3T 1EH
Nl MAlellom 2F% 48%2 50%° 7Rk
Az 2EWAF HASEY Aol F2 3oz v

Fig. 1. Fibrinolytic activity of each mushroom extracts and . ] Zmglie o= . Jo
plasmin. A, Polypolellus varius; B, Suillus pictus; C, Gomphus Bt HA Foll= 2318 a-glucosidase®] Fd& 57t

fujisanensis; D, Amanita virgineoides; D, plasmin (1.0 units/ml). AlA FE HAERE Qs 2T AT 77 WA

(Collybia peronate)©] 7} A a-glucosidase A& &

ol & 4 ot FEHA, TEHAY, 229 /A FI S ASES e st
HA M E S48 SRIsk] BTk B UE Bie o A (Clitocybe odoraye 2]8-0] 7}58H A FE R0
shE wSdA, REWA, FEHA, R, F gAdgdad s IA YERt (2E =) Ay
AEHAR 5o Wee FE2E9 gALHEHE A Aol A 23 a-glucosidase A 3]E A2 D-(+)-trehalose
oz 4#A o} (Choi et al, 1999). 2} A F74=] W ZA 2x107° M BEA 45%e] S48 JElY oY
Ao FHEAEYL F2 G40 FEE Sl HS (Matsuura, 2002), AololA] Bl AHHEAL oln|:
7F Rl Wi Hegg F£EF9] FLoe 4 Foz FAHJT (Choi et al., 2000).
A vyt ek WA vEE FEE0A A JEHAFHY] FaH|gaEmA Y A4 aEmMAS
2445 vehdle E2Ee F2 g4 ofvet 9l o A LSS A a-glucosidase A BAE 2 Ao
FAZ e vk WEgE FEFEE AGo® ALY 2 UEwth F EFHY wA 2 BoenjgdaEsae
739 Aol WE A7 hse REHAR AR o-glucosidase A|3]&Adyl AL Alo] A2 o 58
g g glovg & AAHe 2k gtk ZEX7Y A& AR AoETh F2uHaEHAL 28
WA MBS o-glucosidase AMNEAES A3 Az, 75 wAoE sHLo ZAUFE Wl o] gl e
se7llel BIAl F 50% ©]/2] a-glucosidase A3 &AHZ 1} TS E Aog A Bo] 5~10 cmE T JHES wu

-248 -



Ao, 3=, dE, T, Bojd F2 APt Ao
A Uty A2AIIEHAE A8 7 BACE o
oA 7He7tA] 89 e HAGTE o s
A Eo] 2~7 emZ A& -7‘ =3t Aol ApAYsh=
Ao I Yk o] F F{H WA ERE W&
=AY a-glucosidase ANEZDS ] ZAsla, o B
o o NS B 7|29 Aotur o g gHe

°¥

= oTmo LE =
ZH o, MEE G874 A8l B A5AE
Miahee o] 88 4= glg Zlolw, = AU By 7]
T4 AFold FRE JEEtEEE AT £ e A
o2 dgHc

ZAtel 2
B ATE 200600 A UIE R wd] Ate]e] Xho
Z o]Fold Ao ZA=HU

REFERENCES

Choi HJ, Kim NJ, Kim DH. Inhibitory effect of GE974 isolated
from Gyrophora esculenta on a-glucosidase. Kor J Pharma-
cogn. 2000. 31: 196-202.

Choi NS, Seo SY, Kim SH. Screening of mushrooms having
fibrinolytic activity. Kor J Sci Technol. 1999. 31: 553-557.

Haverkate F, Traas DW. Dose-response curves in the fibrin plate
assay. fibrinolytic activity of protease. Thromb Haemost.
1974. 32: 356-365.

Kabir Y, Kimura S. Dietary mushrooms reduce blood pressure in
spontaneously hypertensive rats (SHR). J Nutr Sci Vitaminol.
1989. 35: 91-94.

Kim BK, Kim JS, Choi EC, Kim HR, Lee KL, Lee CO, Chung
KS, Shim MJ. Studies on constituents of the higher fungi of
Korea (XXVII). Kor J Mycol. 1983. 11: 151-157.

Kim HK, Kim GT, Kim DK, Choi WA, Park SH, Jeong YK,
Kong IS. Purification and characterization of a novel
fibrinolytic enzyme from Bacillus sp. KA38 originated from
fermented fish. J Ferment Bioeng. 1997. 84: 307-312.

Kim JH, Lee HY, Yoo KH, Kim YS, Seok SJ, Kim YS. The
screening of fibrinolytic activities of extracts from mushrooms
in Mt. Chiak. Kor J Mycol. 1998. 26: 589-593.

Kim JH, Yoo KH, Seok SJ, Kim YS. Screening of fibrinolytic
activities of extracts from wild mushrooms collected in Mt.
Chilgap of Korea. Kor J Mycol. 2005. 33: 18-21.

Kim SH. New trends of studying on potential activities of
Doen-Jang. Kor Soybean Digest 1998. 15: 8-15.

Kim YT, Kim WK, Oh HS. Screening and identification of the
fibrinolytic bacterial strain from ChungKooK-jang. Kor J
Microbiol Biotechnol. 1995. 23: 1-5.

Kubo M, Tatsuda H, Nogami M, Arichi S, Takahashi T. Studies on
the Ganoderma lucidum (IV), effects on the disseminated
intravascular coagulation. Yakugaku Zasshi 1983. 103: 871
-877.

Matsuura H, Asakawa C, Kurimofo M, Mizutani J. a-Glucosidase
inhibitors from the seeds of Balsam Pear (Momordica
charantia) and the fruit bodies of Grifola frondosa. Biosci
Biotechnol Biochem. 2002. 66: 1576-1578.

Watanabe J, Kawabata J, Kurihara H, Niki R. Isolation and
identification of alpha-glucosidase inhibitors from Tochu-cha
(Eucommia ulmoides). Biosci Biotechnol Biochem. 1997. 61:
177-178.

249 -



