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Physiological Activity of Sarcodon aspratus Extracts
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Dong-Hyuk Keum and Ki-Moon Park*
Faculty of Life Science and Technology and 'Faculty of Pharmacy, Sungkyunkwan University

Abstract

This study was carried out to find the preventive medical and therapeutic effects of Sarcodon asparatus on
adult disease by employing several biological and biochemical assays. Nitrate scavenging ability(NSA) of
Sarcodon asparatus extracts was displayed up to 99.9% at pH 1.2 in a dose-dependent manner. They also had
90.4% electron donating ability(EDA) at the concentration of 0.1 mg/mL. Extracts of Sarcodon asparatus were
also able to function as a powerful antioxidant at all concentrations(0.01~1.0 mg/mL). Furthermore, we observed
that 1 mg/mL concentration of the extracts was more powerful than BHT. With respect to fibrolytic activity,
Sarcodon asparatus showed 1,843.8 unit/g, which was higher than streptokinase(1,189 unit/g). The inhibitory
effects of the extracts on angiotensin converting enzyme, measured by the normal and pretreatment methods,
were 53 and 58%, respectively. We also performed cytotoxicity effect of Sarcodon asparatus extracts on a various
cancer cell lines. The growth inhibitory effects of the extracts(5.0 mg/mL) on A549, HeLa, AGS, and SK-Hep-1
cells were 78.9, 55.3, 69.0, and 42.5 %, respectively. Interestingly, Sarcodon asparatusextracts induced mutation
on Salmonella typhimurium TA98 and TA100 when Ames test was done.
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Nitrite |7 &4

Kato 5(1987)2] 9] w}e} | mM NaNO; | mLel| A &
0.6 mLE 75131 0.1 N HCIE A3k, pH 128 233}
Z 10 mL2 stk 37CelA 1417 WAl Whglg
mL# #3}3L 2% acetic acid 5 mL, 30% acetic acid&. A %3}
GriessA|2F 0.4 mLE 7}t &7F F 3204 15% 7H&A]
Z1 v 520 nmol| A 3354 = A (Ulrospee 1000, Phamacia
Biotech., England)2 &3 =% =% 39t}
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Superoxide Dismutase(SOD) FAIEHM
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Aghe= el o =339 tHBeaucham and Fridovich,
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% 560 nmollA 60237+ FRE WelE HAsiTh 18a
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SOD like activity(unit/g) =
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Angiotensin Converting Enzyme(ACE) X{al|&Ad
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oAl FEEC] A2EGE 2HE] A A w
A E A549(lung carcinoma ; KCLB 10185), HeLa(cervix
uterine denocarcinoma; KCLB 10002), AGS(stomach adeno-
carcinoma; KCLB 21739), SK-Hep-i(liver adenocarcinoma;
KCLB 30052)& = A E£523(KCLB)|A] Hokrtol 10%
Fetal bovine serum( FBS)2} 1% penicillin 2 streptomycin©]
3 RPMI-IG400)A wjelslsich. Solwal 22 3ol
cytotoxicity'= Carmichael £(1987)2] HhHo| uwe} MTT
assay = A&A3AT) = 5x10° cell/well EE2 96 well plate
o 3 T A E7} plate uleho]] BAE 4 9= R 377, 5%
CO, incubatoro| A 16A]7F v okalgit). A wjjokol] AR wj
A& AAstaL uiA] 180 uL9} WA F&E 20 uL S H7}3}
o] ThA] 24A17F vi kg & M A E A AStT 0.5 mg/mL %
o) MTTA<FS well % 200 ulL® B33l t). 44171 ujok
2 MTT A]efo] E3Hd iR 2 A A 3}3, dimethyl sulfoxide
100 uLE 7}3F & sorenson's buffer(0.1 M NaCl- 0.1 M
glycine, pH 10.5) 20 uLE A 2jate] oA 5EIF wAlA
7)1 ELISA microplate reader(ELx800, Bio-tech., USA)E o]

&dtal 540 nm N FFEE FHBA oM dzTE A8
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Maron=} Ames(1983)¢] uhHol| ula} A9 H5 27}
WE Salmonella typhimurium TA98 (KCTC 2053) 2 TA100
(KCTC 2054)e] EAWo|dGd S Yolry] Yslo] Wags
micro tubeol] A|EE 2.5, 5.0, 10.0 uL® ¥L & S9 mix 500
ulL, 73 100 uLE H7}35b3 37°C water bathol| A 2052+ &
Hj sttt ©]RAE 0.5 mM histidine - biotino] E&Hg top
agar 2 mLo)| 718+ ¥ minimal glucose agar platesol] <=3}
i 37T A 48717 vik & revertant colony4=7} sponta-
neous colony®] FH.T} 2u] o]itold EAMo)Ado] Q= A
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Nitrite X4 &hA

oA FE2E-S A}-8-5to] nitrosamine A4 ol
nitrite A LS g1 AAE Fig. 10 ‘/}E‘r‘ﬂoi‘:} =,
nitrosamine A HZZZQ] pH 12004 2F2A)7] AL =
olHA FZEE2] 7% 0.05 mg/mL EEo A EE] 50%0 1*‘«]
nitrite A ALY S YR oH, T gEH o Zr)8l9)
ok TolHAl E&E] AL 0.5 mgmLoAE 99.14+1.86%
o] w2 S dehllo] dizzos A183 0.1 mgmL
vitamin C ¥ butyrated hydroxy toluene(BHT)S] nitrite 4] A
24 99.64+0.09%, 98.35+0.11%% |-AFFIE 3, 0.1 mg/mL
NN E 89.06+0.74%= HA FitspA 2 AR HE

Z]o

vitamin

& 8 8 B
[
]
|

8

Nitrite scavening ratio (%)

il

0.01 0.05 0.10 0.50

o

0.1(v.C) 0.1{V.E) 0.1(BHT)

Concentration (mgimL)

Fig. 1. Nitrite scavenging activity of 40% ethanol
extracts of Sarcodon aspratus at pH 1.2.
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5(2001)& HolHA B nlE, 3}, allspice, 322, 217},
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a a-diphenyl-f-picryl hydrazyl(DPPH)Z ©]-2-3} A z}2o] g7}
B2 ol AFEE] §98E 4T A7E Fig. 24 }
Btk &, soliAl 289 2% AATATA} 0.1
mg/mLol| A 90.42£0.54%2 7} =7 JeERdn, 5 o
Hog P4o] Z7kHAom) 0.1 mgmL o JolNE B
KA
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DS WA Lokt AApF AL free radical & FU A
L2 AEtE Bxlele dba e Aol g17) wl R
Al AR E EHog AMEEHE g2TS Al
A8l3E A3} 0.1 mg/mL LA vitamin C7} 95.36% % 7t
# ¥3k3, vitamin E 9A] 92.56+0.04%% =4 Jeldot
A/ @AatshA|Ql BHTS] 739 AAlge] @Ado] ok 50% 42
o2 YA Jvehdth Kim 5Q001)2 284 #25 =
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Fig. 2. Dose-response effects of electron donating
ability (EDA) of 40% ethanol extracts of Sarcodon
aspratus.

==} 2 allspice, 1|2}, 3L To] 50% o|Ate] HAEo
E9E Jehdvta g¥E s, Kang $(1996)L HAlz2a s
o] phenolic acids®} flavonoids %! 7)€} phenolid EA o) thgk
s ge) Axe} glon, oldd gae gdo] 2
A Q42 WAlBolsol ek it nihA FoluAl
280 AAFARA $ood A AZRA free
radicalel] A Foislel A Aol B} UL
Belaisin.

Sk nXe dE A3 ZAIe Fig. 33 o] 0.01
mg/mL ©o]de] RE FLolA p<0.00] FFOZ FoA 3l
A linoleic acid®] A}52ktE AA)sle Aoz ey}l &
8], 0.5~1.0 mgmLE H7}EE o MNP E QAo g
0.D. o] #WgE= 2447 & 0.5 mg/mL-2 0.054+0.004, 1.0
mg/mL-2 0.051£0.0058 A|Zd] 713 Bo] AMEE 1 gl 3
2EslA1Q1 BHT(0.1 mg/mL)e} 0.066+0.002¢} vitamin E(0.1
mg/mL)2] 0.079+0.0108c} & tslgA] e Hgom,
0.1 mg/mL =AM E 0.071+0.005% vitamin ES} GA}3H
st d & Ueich. Lee 5(1990)2 dwiol 328
o] kst ggol #et AFolA] 550 mg/mL A 7F Al B4k
sHEe) AHS sl AAATIE, Faksixiel BHTS
vitamin C, E, 3" FZ& 5 mg/mL XA v|md S u
BHT ¥ vitamin CEU= 23 22 23182 ez,
vitamin E9] gtslE o] 71 Al el shinh 3,
Kang(1998) o] 2t A2 gt dabsl aajofA
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Fig. 3. Antioxidant effects of 40% ethanol extracts of
Sarcodon aspratus on the autoxidation rate of the
linoleic acid stored at 70<C.

The values are mean + S.D. of 4 replications. Significantly
different from control at ***p<0.001 by Student's t-test.
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% e, el
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SOD wAlY 3 XSl 4, ACE XNl
SODGAHHIEAL SODS} §A1e H488 sl A%
A2A] Z2 phytochemicalol] %3h= Bolch, Solu Al
FZE° SODRAIAE S43 ZAde Table 13} 3o)
3,250+51 unit/g 2.2 VERETE Park $(1998)-2 ¥ Al ethanol
FZ59] SODEA] HINA Armillaviella mellea(FL} T
) 2 Daedalea dickinsii(8)0) 28 A1), Fomitella fraxinea (o}
TSRS} FEE0 st} SODAEL FA4o] Frtet
g1 Hasigier, Kim 5 Q00)& vty @ Ba2q) A
- ol SODFAAEA o] dHelo] sitha siqlch 74
Z+e] SOD #-AF2HA]-2 833.33 unit/g(Park 5 1995), 18]
Kimiq- Park(2000)0] R 113} curry 3FA52] SOD {AMEA
2 10°~10* unitlg 0.2 SoljAl 2229] SOD fAEA o)
7ZHlxec} on SAE  parsley @ mustard, coriander
sceds} fARE BHE 1 Zem vsht. 24s®
thrombinel] €3} fibrinogene¢] fibrinC. 2 A Fx]o] HAAH &
q& plasmmJJr 22 Fd g aio) o) &€t Foly
go) usd BHS 23 AW EFEAE9
Streptokinase(A| 2 A|2) 1,180 unit/g Xt} &2 1,843.8 unit/g
o] 44L& vERTE Choi 5(1999)2 Daedaleopsis styra-
cina, Trichaptum abietium, Coriolus versicolor, Pisolithus
tinctorius 18] 3L Zzdlo] A
L EA S =33 A, REZFE ALR-3F plasmin 1.0
unitymL E.t} 3~4ufe] =& 42 Vet Basech
e, 52 AEst B8
‘4 SoHA FEE A A7]e Al 5 FLA @
faj@ddol A3t Aoz dadnh ACE A3 &%
% 71do] ACEQ] AdlEdz Ag3stAL}, ACES] Xk

A Z
S

Tricholomopsis decora B4

Table 1. Superoxide dismutase like activity, angiotensin
converting enzyme inhibition rate and fibri-
nolytic activity of 40% ethanol extracts of
Sarcodon asparatus

Attribute Phellinus ribis extracts
SOD like activity 3,250 + 51 unit/g
Fibrinolytic activity 1,843.8 unit/g"”

ACE inhibition rate (general) 52.89 + 193 %
ACE inhibition rate (pre-treatment) 57.63 £ 0.61 %

" Streptokinase was 1,180 unit/g.

oo} 4Tl HmE & 4 glo

metd S8 UE o]Fe] BEaol 98| ACEA S| S o]
2l @ S 9] Wzl Amsh 10 ACES A W
A71E B4 (General method)a} »)2] A|2E ACESH vk

AZ1 F 718& Hoiete] ¥h8-A)7)E A A 2] ¥ (pretreatment
method)& o] &3kl A8 FolHAl 582 ACEA
8l A& SH e A3, Table 12} Zo] B0 & 52.89
+1.93%, HAYL 57.63+0.61%Z UERETE Lee(2002)7}
Hugt cury AHEE R F ACEXS| &40 A B4R A
Aol €4o] = vehd AL B Ada) X8k e
2ol 71 e JERd red paper2] EAH(52.80
£2.13%) L HA ] H(64.39+2.65%)2] A1}9} SolujAl =
9] ACEA# G0l fFALsAl vebwgth &3 Youn 5
(1992)0] B33k 150] ZSchllm o]l ACEX &AL 50%
nto 2 FolAl FEEET WA YElsith

I m{N-

HESY 53

Human %EH °“ﬂ§£°ﬂ tha solwAl FEEe] AE5A

& 1 mg/mL 01'6MIA1% AZe] FaE £43

Aoz vehgor), 5 mgmLo]iE 78.9%, 50 mg/mLe
M 84.7%9] F2 AAE VeI aEla
100 mg/mL7}A] F7bstod = F4] QA go] Z7lekA] 5
o Uk g AEQ HeLag] 739 oA 28
AEZ Z2 A& 0.01 mgmLe] FRoAME 23|18 A
E F2)o] 2AE o1} 1.0 mgmLol A+ 51.2%, 5 mg/mL

[SXhan
R ,4}\}

dME 553%% Uehtor, 7 o9 kLA

e oy 2 ae
ok ru>
X
H

12

l

Growth Inhibition rate (%)

Concentration (mg/mL)

Fig. 4. Dose-response effects of 40% ethanol extracts of
Sarcodon aspratus on the cytotoxicity of human cancer
cells.

The values are mean+S.D. of 6 replications. Significantly
different from control at *p<0.05, **p<0.01 and
***p<0.001 by Student 's t-test.
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o] Zidl= & Yt olef 22 Hah= mAl
2] =7t SUtetAA EhEA e
S7Vsted AEEAR 240 AMEEE MTT A
oholl JEg 74 A AEEHL Zladdes FHE
7] o2 AekEch g Al EE9) AGS

ek AEEA A4 0.0] mgmLe] FEoAs
Al Za71 9193, 0.1 mg/mLo| A= 6% w]yke] wvb
A &S EFI, [~50mgmLe] E=E Ael3e Agd
68.5~70.8%2] FAIEF 4] AA-8-S Uehglen, 1 o]
o] FRAAE AR A} gieE Aoz el 7t
A 3E5Q1 SK-Hep-1of] that A|EE4] AF AT} oA
HAZ F2) A &-& HeLaol X BEH Foluiale] 4] o
A& Bl A el &, A 55 0.0imgmL o
Mz 18.5%2] 24 FXaRE e en 0.1~5 mg/mLe]
TEAE A TR ﬂé@gi 2 A&l 42.5%712] F
7Htl ot o o) de] wEAY Addle Aidle AT B
Atk GARAG AR FEAYR] Ao Be B o)A
Bok 5(1994)2 7FHA £ Sk-Hep-19]] thg MTT assay 23}
100 ug/mLe] FEoA ZAREQA FRREES) A &
2 ZTT 90.4% 2 7V Bk Raslel o) B AlE o
A AR SolMAl FEE] A AY v2E R e B
E AH8sle] 15 mg /mL FEelA] A549 2 HeLa, AGSA]
o)) thaf oF 50~80% F =) AT Faloa s el
GANA T o] ERNES 25, FAsl] 20 QG A
T A A e AE 24 Yehd RHoz duiw
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F580 98 BAWOlNY 7 B

A= o3} 22tk Salmonella typhimurium TA930]] o 5F
Wl SANO| S AP e Fig S

Auol5:el 543230] BlEA FolMal FEEel
HA7bsE7) 71843 histidine positive revertant colony2)
S5 Z7ksko] 2.5 ul/platedl| A = 123.045.1, 5 uL/plated] A=
125.0+7.0, 10 ulsplates] A= 1673 + 2.6 72| colonyZ L}e}
W p<0.05 o]o] FellA] Foat A 28] o] Zslatke
& = ARk B8V, Salmonella typhimurium TA 1002] Eoi%
o] ATl ME AN EdMo|5 4851978} RE EiT
o} 4] histidine positive revertant colony] Z=7} p<0.01 Z=Z=0j)
A F2 S0 20 o F7MEE @ 4 Aeleh e,
oA FHE-L Salmonella typhimurium TA98 = TA1009)
gk Edio]lado)l EAlskE Ao w #9H ). Baest
Lee(2000)E 5ol FEEE o83t EdvolYA

SEERERE
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r& —hl

B} A
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Fig. 5. Reverse mutation test of 40% ethanol extracts of
Sarcodon aspratus in Salmonella typhimurium TA 98
(H) and TA 100(]).

The values are mean=S.D. of 4 replications. Signi-
ficantly different from control at *p<0.05 and **p<0.01
by Student's t-test.
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