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Physiological Activities of Water Extract and Solvent
Fractions of an Edible Mushroom, Pholiota adiposa

Jun-Ho Kim*

Department of Fine Chemistry and New Materials, Sangji University, Wonju 220-702, Korea

ABSTRACT : This study was conducted in order to investigate the physiological activities, including antioxidative, fibrinolytic,
thrombin inhibitory, and a-glucosidase inhibitory activities of the water extract and solvent fractions isolated from Pholiota
adiposa. The antioxidative activities of the water extract and water fraction were 57.57% and 48.27%, respectively. The fibrinolytic
activity was strong only in the ethyl acetate fraction at 0.70 plasmin units/mL. The ethyl acetate fraction showed high thrombin
inhibitory activity, and a-glucosidase inhibitory activity at 77.67% and 89.32%, respectively. The ethyl acetate fraction hydrolyzed
both Aa. and BB subunits of human fibrinogen, but did not show reactivity for the y form of human fibrinogen. Fibrinolytic activity
of the ethyl acetate fraction was not decreased by heating for 10 min at 100°C.
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2183 ok8- o7 AR Qe A-2HEHA (Pholiota
adiposa)S TEHAE SXHAC] &SP BHE 7HS
o] Ax &Y TFE7] R e, g,
Tl oju| Ak, 7194, vlER] Fo] F5-8ed [9] TR
g AFARE ARH I Jlon, HeHlEHAle ofelawt
2= Yerael irstadt(io, 1], FaEP A E
AAZE 2 (ACE) A3NEA [12], FA S5 (13], | 2=E
E AafigAd [14] Fo] EHA otk H2BEHAES o83
AFo® Sel FII[1517F o F719] ¢ eista
7t GRIE] HA 0 Z o]8TFsAdo] AR ot wEk
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E =2 A8 43 A Ay 28
fralal e Ao E A7l AulEHAS o]8ste A
oS 918k Aok 71 AES Adel] A 71

HSH|sHAR Ao

B Aol ARS8 A-2BIEWA (Pholiota adiposa) 73
= AHEAT Al A ZESIal (GFRI 2008 PA02) 3}
71 HA EEHA (U= ST AT FEE] 1246)
o] kgt MAREA R Flsl T2 HERAA BT Y
Bl WEarel] Ashax ARgsioint. Aelgd =4
AFE-SH AJeFR<= 1,1-diphenyl-2-picrylhydrazyl(DPPH), a.-
glucosidase, p-nitrophenyl-a.-D-glucopy ranoside, thrombin,
fibrinogen = SigmaA} A|3©]3l, H-D-phenyl-alanine-L-
pipecolyl-L-arginine-paranitroaniline dihydrochloride
(Chro-mogenix S-2238, Orangeburg, New York, USA)+=
ChromogenixAt AlFol o, YA Aok BF dF

o AloFE ARS8l

E FEE1 R7(801 2EE

AHEHA APEA] E2e] g7l 2001 SFHTE
7F3laL 30°CollA] 24A13T 53t Fer =319t o] =
< 5,000 rpmolIA] 30 B2t FAEE] F 45 HE What-
man No.2Z oJFslal 54 AXS U & =5 A52

ARSI, f-718 v E8E-2 912 Whatman No.2 33}
A2 Aste] A A7AS 22 F1]9] 3k (hexane),
S22 IE(CHCL), NoPAHIO]E (ethyl acetate), F-E-
(butanol)= 3¥ ¥ F=& F A7 F2&5 T,
R ee] 't B 3 54 1xste 2EES 2
Aot Ao AMES & F=E (10 mg/mL)H 37 FHISH
£ A|E+= 50% Dimethyl sulfoxide(DMSO)$} S5/~
| 10 mg/mLE FHIStY P83, EEHI A3iEd,
Porsteh ) a-glucosidase 3184 S7g ARS-SFATE.
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Fibrin £3]&43-& Haverkate and Traas[16]2] Bl u}
2} 0.7%(w/v) fibrinogens $Hrsh= 2% gelatin 82 10
mL9} 50 mM barbital buffer(pH 7.5)%] =<1 thrombin
(100 NTH units) 50 pLE 2+ 4137 petri-dishell -] fibrin
uhS THESQITE, FHISH Al B FEE 1718
v BEE 20 uLAE- fibrin plate?]oll HA3}aL 36°ColA
18217 W28 & 83 A S St T2 &
2H1(1.0 plasmin unit/mL)S AFESIF oM, FEq] &
83l 4 7o &af WAl tigk Al5e] 8ald
Aol Al vl E=Z gkl ALkt
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7167 Aoy 52 /i Al 7FEe o) &S4EXA]
T Ha2s H8sEdY Hels ERlsh] S8l dgs)
gdo] 2 olHolMH|o|E £88 100°ColA 22} 18,

103 5t EAEs & o] N85S EAEsA]
&2 93} 3 fibrin plateol] HA3IL 36°CE F-X€
ovenol| A 2AI1ZF 9t WX|gE & B3lE HWAS S5}

EEY Maligd £3

EFRlo] tigk AsiE4dS Doljak 5[17]1] A3 HS
o]&ate] 2435t} 10 mM HEPES, 150 mM NaCl, 0.1%
bovine serum albuming ¥38F= HBSA %8 (pH
7.5) 40 pLol| E=H1-8H (0.5 NIH units/mL) 50 uL= 37}
shaL A=tk FHISH A2RlEAl B FEEOIY 7)€
] F-5)E (10 mg/mL) 10 uLE H7F8laL 2204 1587k
incubation -, H-D-phenylalanine-L-pipecolyl-L-arginine-
paranitroaniline dihydro- chlorideE ©]-8-8}¢] £HIgH 712
81 (0.5 mM) 50 pLS 7}8}aL 55 52t incubationt]Z] &
405 nmOIM FF5%= W3S SASATH(UV-1601PC, Shi-



Table 1. The fraction yields of a Pholiota adiposa water extract

AR & FEE 9 718 Eel=] 4924 59 209

Hexane Chloroform

Ethyl acetate Butanol Water

Yield (%) 0.02% 0.25%

1.96% 8.49% 35.09%

Fraction yields were described as the percent of dry substance of fractions based on the dry substance Pholiota adiposa.

madzu, Japan). thrombin 24 A3l-&-2 tha- 2]e] 2J3]] 4F
E3I¥ o, ARE S EE g2 SHEE AlQ3
TAE 0|83t

Aele (%) = [1 - (ME F7H) F3=)/(NE F37F
7] F45%)] x 100

Hx30is &4

Blois[18] & Kim 5[19]¢] WHel w2} F0Ig A2Hls
HA & FEE014 #7180 £ 24 349 04mL
S Al ¥, 1x10°M9] 1,1-diphenyl-2-picrylhydra-
zyl(DPPH) ethanol €9 5.6 mL-& 7151 6 mLo] H=5
SIATt. o] EHE 487 WRSAT)AL TR 433 T,
F WRSAIZEO] 10%0] FW 525 nmollA FHEE S35}
ATH(UV-1201, Shimadzu Co., Japan). FAE 52 T
HEEERECIER

HAEAE = {1 - (0.D.,./O.D.=-.)} x 100

a-glucosidase A& &H

a-glucosidasedl] tg+ A3 &d-2> Watanabe 5 [20]2] 4
g WS o] 831U =, 100 mM phosphate buffer(pH
7.0)Z o-glucosidase(0.7 U, sigma St, Louis, USA)®} p-
nitrophenyl-o.-D-glucopyranoside(5 mM)E 8381 1AH 212t
40 71 Bols ke U 84 8 50 uL, HHIE A
SHIEHA & F2E01Y 17187 &85 (10 mg/mL) 10
uL 3 589 890 uLS Fal 4 Thy 5 FF A2
A] preincubationd}al, =HISH 71 88 50 pLS 7Fskal th
A] 5% &<t incubationAZ! ¥ 405 nmeollA 4= W=
Z43IATHUV-1601PC, Shimadzu, Japan). o-glucosidase
2 Aslee th 2ol o) Ak=stalon, AMS-E E%
T R SHEE AL $XE o83

A& (%) = [1 - A& HA7F79 T35)/(A 5 T332
T F3%)] x 100
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Fig. 1. Fibrinolytic activity of solvent fractions obtained from
a Pholiota adiposa water extract by fibrin plate method. WE:
Water extract, He: Hexane fraction, CF: Chloroform fraction,
EA: Ethyl acetate fraction, Bu: Butanol fraction, W: H,0 frac-
tion, Plasmin: 1.0 plasmin unit/ml, EA: 0.70 plasmin unit/ml.
We used 10 mg/mL of samples.

FE 1.96%, FERE B35 8.49%, = 35 35.09%
B E9] 450] 7P =4 TH(Table 1).

1S 083t fibrin plate 'WWHOZ
S S A9, & =5, P EYE, 2
ZEIXFEYE, & FYEAAMT A4S YA &3
o olAEo]E E-E & AT 0.70 plasmin unit2] S
ERATH(Fig. 1). =F-874¢]9] 7% 100 mg/mLe] F%=0
] oldolAE|o|E E-EE0l|A] 2.96 plasmin unite] TS
VERIAIRE H2H5HAY] 9 10 mg/mLY] FEolA]
0.70 plasmin unit®] &S YR Atid oz Henls
WAl dHgaidde] =55 & F AH21). EF =
5 o83t FHIG ol AL oAl o] E &=
1= 0.08 plasmin unit®] 2> EAJo] RISl o [22],
21 Apig H2RlsHAY HekE 25 83|

ZAJo] 7% S9ivH23].

Fibrin 25l 24t ZAL
Fibrin platec]] cl€oMAE|o|E £-8E-S 44 3te] 83)
® gog o]83le] SDSPAGER A3t ¥4 A}
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Fig. 2. Degradation of human fibrin by the ethyl acetate frac-
tion from Pholiota adiposa. A, Fibrin treated with ethyl ace-
tate fraction; B, Human fibrinogen.
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Fig. 3. The effect of heat treatments on fibrinolytic activities
of the ethyl acetate fraction of Pholiota adiposa. A: Control
(Not Treated), 100.00%, B: 100, 1 Min, 114.79%, C: 100, 3
Min, 106.84%, D: 100, 5 Min, 113.89%, E: 100, 10 Min,
98.82%. We used 50 mg/mL of samples.
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Fig. 4. Thrombin inhibitory activity of solvent fractions ob-
tained from a Pholiota adiposa water extract (F-value 394.13;
p<0.001). WE: Water extract, Fr.He: Hexane fraction, Fr.CF:
Chloroform fraction, Fr.EA: Ethyl acetate fraction, Fr.B: Buta-
nol fraction, FrDW: H,O fraction. We used 10 mg/mL of
samples because of their high thrombin inhibitory activity.

I E FEE2 57.57%Y S FEka e
o, A BEE 311%, FRETE BT 1525%, ogo}
HElo|E £8E 9.3%, Feke T8& 23.79%, & £YE
2 48.27%°] LIS ERATH(Fig. 5). EFEE1A
7P & S UEaL ek & EgECA
T 2 A8 e genlEnAle] x8ska e et
SpEdE0] SAEHRE FYHY, o] T B4 ¢E=
ol=u ALY AlFe] AR o =3l QJrH2s].

a-glucosidase X{5H &4

I A5} oS f1% BrEFIHAIE AT Fs
23S FR1eE7] el a-glucosidase A A= ST do}
T 7.20%2] S AaRdS yERaL, oldopA)
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Fig. 5. Electron donating activity of solvent fractions obtai-
ned from a Pholiota adiposa water extract by DPPH assay (F-
value 1372.16; p<0.001). WE: Water extract, Fr.He: Hexane
fraction, Fr.CF: Chloroform fraction. FrEA: Ethyl acetate
fraction, Fr.B: Butanol fraction, Fr.DW: H,O fraction. We used
10 mg/mL of samples.
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Fig. 6. a-Glucosidase inhibitory activity of solvent fractions
obtained from a Pholiota adiposa water extract (F-value
200.85; p<0.001). WE: Water extract, Fr.He: Hexane fraction,
Fr.CF: Chloroform fraction. Fr.EA: Ethyl acetate fraction,
Fr.B: Butanol fraction, Fr.DW: H,O fraction. We used 10 mg/
mL of samples because of their high thrombin inhibitory
activity.
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