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Abstract

This study was performed to determine the antimutagenic and cytotoxic effects of ethanol extract, ethylacetate
fraction, water fraction and water soluble and insoluble polysaccharides I and 11 isolated from Inonotus obliquus
using Ames test and SRB assay. Each sample itself did not show mutagenic effect. Among samples, the water
unsoluble polysaccharides II in the presence of 50 pg/plate showed the strongest antimutagenic effect with
over 90% against MNNG, 4NQO, B(a)P and Trp-P-1. However, ethyl acetate fraction (1 mg/mL) which had 90.8%,
94.3% and 83.5% inhibitory effect against on MCF-7, A549, AGS showed the strong cytotoxic effect compared
to other samples.
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4-nitroquinoline-1-oxide (4ANQQO), N-methyl-N'-nitro-
N- nitrosoguanidine (MNNGQG), 1,1-diphenyl-2-picrylhydra-
zy (DPPH), D-biotin, B-NADP, glucose-6-phosphate(G-6~
P) gentamycin sulfate, sulforhodamine B(SRB)¥&= ®l=-
Sizmarle] Z&, benzo( @ )pyrene (B(ea)P)3} 3-amino-
1,2 -dimethyl-5H -pyrido-(4,3-b)indol (Trp-P-1), L-histi-
dined d¥E Hpkiiz BFA 2 Al43t9th. Nutrient
brth+ Difco laboratory(USA)AFS] 718 A&-31¢d o}, RPMI
16403 Dulbecco’s modified eagle medium (DMEM), min -
irum essential medium(MEM) 2 Hepes buffer, fetal bo-
viite serum(FBS), Tripsin-EDTA= GibcoAHUSA) A #&
AL4-3}93 ©}. Giemsa stain solution (Gurr 66)+= British drug
hcuse (BDH)AFS] Al E-& AFE3l3l o 29 dubA|ekd &
Aok AHgtsie,

H A1 gd ol x}8-5l 7|7l UV-visible spectrophotometer
(Kontron Co., UVIKON 922), Microplate reader(UVT 05975,
Mblecular Devices), Inverted micoroscope(PM-CBSP Olym-
pus optical Co.), Colony counter(Protos plus, Synoptics Co.),
CO: incubator{ KMC -8409C, Vision Co.), Freeze dryer(VD-
1€, Taitec Co.), Optical density(ANA -1, Tokyo photoelec
tric Co.) 28] Centrifuge(Hm-150 IV, Hanil Industrial
Co)E AH&3lgic)
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Z 2 293(transformed primary human embryonal kid-
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AP A Y ZF B3 G dig 2 & Sal-
monella typhimurium® ¥o]sF<ql TAI TA100S ©]%
3lo] Ames testE 7§ =3} preincubation® (12) 0.2 A A3}
sdon WAl A EA 24 S-9 mixE FH7Fskd ok A
Ao 238258 vle] Ad A4 glass cap tubeel] 7+
o] =W 50 uLA & 7Fstar of 7o) Al kA S typhi-
murium Mok 100 pLA & 7138 oh5 0.2 M sodiur
phosphate buffer(pH 74)E A A gl 700 uL7} H == 3
o}, o] A& 37°ColA 2087 A etufofgt o}-8 histidine
b10t1r1°] A 7]-ﬂ top agar(45°C)€ 2 mL¥ 7}sle] A &g
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sl ﬂ,{rj’_:@}/‘]ﬁ 37°C vl oF7| ol 4] 48] 7k wljoFsle] A
d 2AEAH]FE S 3} —’F%E«] Qo] ¥4 2
5 ATt e gEdwe Ay 7Add

*

ol A A%

ul

Moo ox al -1°l

A 71 glass cap tubeel] &% 2
W2 50 uly AHrbsla wold BA-E 7h2h 50 uLH i
oS At EAl o] H Qg Aol ixE 250 ULE
Zvzt A7vstd ek o 7)ol Al FAI 2 S, typhimurium %
4 100 uL¥ 13t F-¢] 0.2 M sodium phosphate bufferg
7vske] HEY-¥ 7} 700 uL7}F HEE shsdch o] A& 37°C
A 2087k Al eul ofgt o2 A o] Edwel g AT %
2 gl o2 Agste] 4" EREAH] colonyTE &
} o = °4t‘4°] AA F5-5 A3 7 Al 56} Ho

Rt 29 e Bolo] Aty on] PES

@J
3

O.u

Q. T

0

r*



1090 A - oA -

AT A%E - AAR - ATE

Chaga (Inonotus obliquus)

‘ Extracted with EtOH room temp., 24 h

| filt.
LM Residue 1
[ Extracted with H20 100°C, 6h, 3 times
I |
H>0O ex. Residue I
added 4 vol. of 99% EtOH Extracted with 10% ZnCl, 100°C, 6h, 3 times
|
sup. ppt. filt. Residue I
Extraction with dialyzed Extracted with 5% NaOH
EtOAc 30% (NH4):S04 room temp., 24 h, 2 times
| ] [ |
EtOAc H20 pDt. . .
layer layer dialyzed filt. Residue IV
‘ SHM-P ‘ pH 5 with 99% AcOH
[ I
SLM-E SLM-H ppt. sup.
‘ dialyzed ‘ added 4 vol. of 99% EtOH
IHM-P-1 ppt.
| dialyzed
IHM-P-1I

Fig. 1. Scheme of fractionation of Inonotus obliquus.
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hibition, %)& e},

Inhibition (%) = [(M-S,)/(M-Sp)] X100, M: Eawe] &
Ak 2% A 92 27 Bodwo] 4 Sy Al B Eaiwl
o &, Sit ARE 7S W 57 Ede]

etMlZ HE M ED A

SRB assayell 9}l 23} rH(13). &, 10% fetal bovine
serum % 747t} obA| E(A549, MCF-7, AGS, 293)& &%
3HE RPMI 1640 i =] & 5% 10" cells/mL ¥%=2 100 pL4
7+ wellell #7}3le] 24417k 53t w2 (37°C, 5% CON A2 ¥
0.2 M °]3}8] DMSOE =4l A|85 0.25, 05, 0.75, 1.0 mg/
mL FE2 100 uL¥ 713t 48417 5o o} A wlofslsd
o} 1 F AFZ NS aspirator® 2A A A A At AR
g 10%(w/v) TCAE 100 uL¥ 7}t F 147k B3 4°C
A g F SHTE A Y P ALl
ZAZAZ) F 1%(v/v) acetic acidell 32 0.4%(w/v) SRB&
o 100 uLE A7bsl 308 T dAA A AHA 2>
SRB A AL 1%(v/v) acetic acid&-NH o g v W A% 3
F-o1, ebA] AZ A7) F 10 mM Tris buffer 100 uLE 3 44 A
=<l ¥ 540 nmell A FF=5 A s
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Salmonella typhimurium TA933} TA1002 ©]-83F Ames

testS 3§k 23} Table 19l v}ebd vle} 7ol St =79
27| Zdwo] 3l ghpE TA9G] 1843, TA100-2 176+7 o]
et °ﬂ ©®g %%%% 10, 15, 20, 50 ug/plate?] o12| 5=
A3}, A grt ANz T vste &

Z W35 YehA] ooz A7k

A FEE AAZE S| AA S Yehiixl e Aoz
#ks sl o)

A7 A £ E] Edwo| A oA|2He-S e} ¢

Fed Ames testell A FA-3-& ebv, A4 Wold &4
2 <22l MNNG9}H 4NQO 18] At & 28 2 3te
Zbgddold 2l B(e)P# Trp-P-1& AR§-3te] 247+
5o wE SodweldAr JAEHNE HEIFY .
MNNG(0.4 ng/plate)?] A% S. typhimurium TA100 &5
ol A Al 55 = 50 ug/platecl| A =84 o3t -84 o
7} 2+7F 99.19% 9 91.0% 2 =& A Z 37} vfehdo} 2
oo FEHEE2 AEA 4, o ofAEolE, E I E

Table 1. Mutagenicity of fraction from Inonotus obliquus in
S.typhimurium TA98 and TA100

Dose His' revertants/] plate“
(ug/plate) TA98 TA100
Spontaneous 164 206+3
10 182 193+4
15 20+1 2022
20 192 1963
50 17£3 207%2

PEach value represents the meantSD of three plates.
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Figr. 2. The antimutagenic effects of each fraction from Ino-
no:us obliquus against MNNG (0.4 ng/plate) on Salmonella
typhimurium TA100.

—@— LM: Lowest m.w. compounds.

-~ SLM-E: Soluble low m.w. EtOAc fraction.

—¥-- SLM-H: Soluble low m.w. H-O fraction.

-~ — SHM-P: Soluble high m.w. polysaccharide.

- LHM-P-I: Insoluble high m.w. polysaccharide I.

— — LHM -P II: Insoluble high m.w. polysaccharide IL

2 B84 ohe-1e] Zhzt 86.5%, 77.9%, 81.8%, 74.3% .2
2 Yeldh(Fig. 2). 34, Fig. 32 4NQO(0.15 ng/plate)el]
o & FEd el 4 & el A2 A TAGS #FelA A=
% 50 ug/plated| A &84 vhd-0 o] 96.2%9] =2 oA
g o 44 b B RHEY B9 ARFE
20 ng/platedl) Al 77k 98.3%2} 95.9%F Mo A B2} &
A oA olAeo| B 8 E B84 -1 22 405% 2
72.0%, 84.8%2] oA A5 R TAI0 F59 A% A
A A o " ol Aol B, B £ E, 244 oy, B84
o} F-1& AZE% 20 ng/platedd| A Z+7F 53%, 79%, 81%,
92.4% 22 2 93.0%<] A ELAEZ Vel on B84 o}
2 &= A BEX 50 ug/platecl] 4 85.3%2) 743k o} A &3}
F R
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4 7 9l Bla)Pa} ofu| x4t 7Rd el &2l Trp - P-1&
sted A& faPstelch Trp-P-1(0.15 ng/plate)S A
Fig. 49| & S. typhimurium TA98 T4+ A&
= 20 ug/platecl] A A 2L B4 o€ ofAlgo E, & £ 3
S v g 244 o 19 OeA zh2 55%, 46.5%,
58%, 36.3%, 43% 13 7 645%9] o2 oA &3 v}e}
W ek TAL00 #59] 7%, Al 5% % 50 pg/platesl| A ol &
obdlglo]| & #3515 1 44 ohda} B84 ofd 13} MellA
Z+ 2 90.7%, 84.9%, 91.3%, 75.9% 2.t F-5-2] A 250} 80%
o] 4o AAAINE Bolon, HEA} A, & B3 Eo] 7p7}
593% 2 9.6%2 JA&nE velsdct =3 B(ae )P0
ug ‘plate) ol 41 += TA98 F52] 7%, 50 ng/plate?] A &5 %
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Fig. 3. The antimutagenic effects of each fraction from Ino-
notus obliguus against 4ANQO (0.15 pg/plate) on Salmonella
typhimurium TA98 and TA100. )

—@— LM: Lowest m.w. compounds.

—O— SIL.M-E: Soluble low m.w. EtOAc fraction.

—v— SIL.M-H: Soluble low m.w. HyO fraction.

—7— SHM-P: Soluble high m.w. polysaccharide.

—i— LHM-P-I: Insoluble high m.w. polysaccharide I.

—{J= LHM-P-II: Insoluble high m.w. polysaccharide II.
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Fig. 4. The antimutagenic effects of each fraction from Ino-
notus obliquus against B(a)P (10 pg/plate) on Salmonella
typhimurium TA98 and TA100.

—@— LM: Lowest m.w. compounds.

—O— SLM-E: Soluble low m.w. EtOAc fraction.

—w— SLM-H: Soluble low m.w. HxO fraction.

—V— SHM-P: Soluble high m.w. polysaccharide.

—— LHM-P-I Insoluble high m.w. polysaccharide 1

—{ = LHM-P-II: Insoluble high m.w. polysaccharide 1L
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Fig. 5. The antimutagenic effects of each fraction from Ino-
notus obliquus against Trp-P-1 (0.5 ng/plate) on Salmonella
typhimurium TA98 and TA100.

—@— LM: Lowest m.w. compounds.

—0O— SLM-E: Soluble low m.w. EtOAc fraction.

—w— SLM-H: Soluble low m.w. HxO fraction.

—V— SHM-P: Soluble high m.w. polysaccharide.

—&— LHM-P-I Insoluble high m.w. polysaccharide L.

—{— LHM-P-II: Insoluble high m.w. polysaccharide II.

Aad -

Ade - Adf - ASE

£32 A x5k 2 A3 Fig. 691494 7] A549 Al Z.oj]
i #3259 dAELTNE 4 mg/mL H7HA] & ¥
23 $44 oda 244 ol aela Az -] 74
7+ 83.3%, 82.2%, 78.6%, X 68.4%2] vlaH & AAazE
Beon oY ofde el & B3 &3 B84 obF [ 1 mg/
mL A 7}A] 90.8%¢} 81.8%2) ¥ A &S Yehli gt
AGS Al Z9] 79 Fig. 7941 8} Zo] cldolAslo| & 23 &
o] 1 mg/mLe] FxoA 943% 2 A3 ¥ AAEAHE
Booh A B4 283 E 221 44 32 4mg/
mL9] FxollA 27} 57.9%, 59.6% 2] T 61.4%2] A&
H2 Bvgon B4A o I3 I+ A85% 1 mg/mLe
A} 24 7F 76.8%} 72.6%2) A EHE Bt MCF-7 Al X
9] A4 JA odolAElo] E 2E Eo] 1 mg/mLe AEF
Zo4 835%2 ¥ AAMEINE Rov ohE FFE
7%, 4 mg/mLe] FEANA AEA FAHY F HHE, T84
v 22w 844 oy I3 & 247 63.7%, 52.1%, 55.3
%, 40.2% = 49.7%°] A EHAE et H(Fig. 8).
Fig. 9% Q17 A4 A A E 2030) thg 7+ A 59 Fxd
w2 AZEAQEINE Yepd 2102 7 A X A8 A
YA 70% A F2] o A48 Mol Hbal 2934 dlsix &
50% o18te] & A& AA&-& Brh o] GAlZe Wik
E2 A AT vls) HAAE A= vl ad 32 F
AENE Jede & 5 Aok
HA OGF59 §EG A4S JAEE APH R F
512 1 459 HAA ) 2H8-8ke] Aol Frlel
g Qo w e 3 Qleh16). HZ FllellA] A WA
9] ghzof FAof 3t AF-Eo] HuEz ek FAAE

du o 1

inhibition (%)

Fig. 6. Inhibitory effect of A549 cell (human lung carcinoma)
growth by each fractions from Inonotus obliquus.

s LM Lowest m.w. compounds.

SLM-E: Soluble low m.w. EtOAc fraction.

mam SLM-H: Soluble low m.w. H-O fraction.

SHM-P: Soluble high m.w. polysaccharide.

mmmm [1IM-P-I Insoluble high m.w. polysaccharide 1.
HM-P-II: Insoluble high m.w. polysaccharide II.
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Fig. 7. Inhibitory effect of AGS cell (human gastric carcinoma)
growth by fractions from Inonotus obliquus.

el M Lowest m.w. compounds.

SIM-E: Soluble low m.w. EtOAc fraction.

mm SN -H: Soluble low mow. H:O fraction.

7 SHM P: Soluble high m.w. polysaccharide.

mm [IIM P @ Insoluble high m.w. polysaccharide L

IFHM P II' Insoluble high m.w. polysaccharide IL.

inhibtion (74)

Fig. 8. Inhibitory effect of MCF-7 cell (human breast carci-
noma) growth by each fractions from Inonotus obliguus.
s .M\ Lowest m.w. compounds.

3 SILM E: Soluble low m.w. EtOAc fraction.

mms SN H: Soluble low maw. HzO fraction.

SIIM- P: Soluble high m.w. polysaccharide.

mmmm 1M -P-I0 Insoluble high m.w. polysaccharide 1.

7 IHM -P-1I: Insoluble high m.w. polysaccharide IL
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Fig. 9. Inhibitory effect of 293 cell (transformedprimary human
embryonal kidney) growth by each fractions (1, 2, 3, 4 mg/
mlL) from Inonotus obliguus.
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