J. Korean Soc. Appl. Biol. Chem. 47(2), 202-207 (2004)

ste

A AE oldE B

K=

ZME0| olX| 21 AGS

al
=

CHEYF HCT-15 M 4]0f Ojxj= dek

Y - WA -

ure -

A
e R
-

By -

Follsta S-8AFFHY, WAL s} B G@A, G EAY

(20033 1€ 29 FH, 20049 2¥ 169 )

oMz BUS Fsie AN EE 2HEY B FEE0] A 9Y AX AGS B Y AE HCT15, 2
2|2 BPHZ NIH3T3 fibroblaste] AX A5 wAe FFE B AESAY AP AESF counts}
MTT WO 23390, oz $9e IHske A/ BE 2989 Aze i iz 2o
ERL, &7l UF $E vBELE ] ERAA 5 50-60%, 2% 30~-37°CA 302 B FENI F
Az AR 2 5% B FEES Yol $AAZ AA HE AFSATE. MIT assay ol /A &
B ZAEY 784 F2E 016, 04, 08, 1.6 £ 4.0mgm! 7} F=0lM AGS AIE AS-L 13, 25, 40, 67
2078% JA =HJon, HCT-15 AlE AL 22, 40, 50, 69 R 76%3 zkzt JAHAUN. 22 TYF AP
ZAoix 33 MEF NIH3T3L 86% o3¢l AELS VeIt /MR BE 2489 784 FEEL
A A MEF HCT-15% AL AEF AGSO tisl] AKA] Zhgo] 73a v, AFHE NIH3T3 thsfr
= AE S4< A9 UepiA] got 7FE Al e g B 3AEF ALrFsA S AXSIEH
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27 A (Inonotus  obliquusyS Hymenochaefaceaedl] <3}
RGO R T2 BAlolE HES FAR QoA s A
LA Ho] Rgo R ks d¥oR o]Fojx] TW
£ A3 YIRe 34Ae g5y 9n? piAe gE g
HA S v R 35d 29S8 Jehills ggAE Bl
3kl A=, E3] xylogalactoglucano] 8 A& Aguo
2 4EA Jo? A AEAREE F5E 8 2
B84 Al 42 17.7% 2 133%2 AAFaL dEd, 7
A e R RE dojRl oA B gk E4do) 2-3u)
F2 R BIFHIGY ol gAY T2 B(L3) F
el B-(1,6) 272 FHE glucan® 2 TEFS] ThgA oA
WTF Bl Adthal TS B, Y €48 vEl
E UE HBO 2= lanosterol, ergosterol® 722 sterolF 9}
inotodiol, butulin®} & triterpene® 7} HE2E oM 2P fHek
AZF) MCF-7 % Eelih MEF< P3ggel] thair] AlEsA]
vepdtty B vk 91tk Ham 27Xl A A
GAEE FollX 53] odotHHlo|E EEEA HUAE
A549, FURHEF MCF-7 B A9HIEST AGSS] ME A
S AN ST APALE HIES iR BAF
AR E Follx] 5 &9 B & 280 ¢
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2P % (Saururaceae) ol S8R thaAde] A5Re
A2eA Fdaae, PvinsdE, FFU2HE 248, 4AY)F
Z73AR- So] HEo] g} 0D wd o)X dolli= aristolactam,
piperolactam, splendidine 72 alkaloids®} quercitrin, " quercetin,
kaempferol 72 polyphenolf7} Bol $HiElo] lo] dMils} &
] g ko] ARt Z10E Bud vl ok E dAgollA
L AR 5d 84S SR BHoE A5 840
Ae I EE Frleld wENZ] RAEY] B FEES H9
A vt B BFela 7P o) sk S i
ool st PAEAE HES] St AR A AT
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ol Hied

[=a—}

M=

AgA 5] ZA.
o & FEEFY IS¢ 2
o]7] sdte] B d7AEl

AEE xFrehs AN R
el Og8He] Jes &
st B2 R#EE protease9}

2=

o
=
9/]



A e 89 ok 24 203

amylase 4J°] 733} Bacillus d55 A7)

7 2aridd] dsst

Z At
o] 37°ColA] 77 BEAA v AEEAS
E"V
-

hud

=

]

LA AZHAL B o2EDE 10: 1 HEwWwE &
ek, o7loll UiF 2R rAEES T 10:3 HE(wiw)E
TIA FE 50~60%, S 30~-37°ColM BEAA 308 A
L AA3E W 60~70°CE &4 A=A F B2sk AFh
oA FAE PIA BE FAEL %(wh) FEE EF
Foll FHslel 80~100°CollA 3A17F &3 & AR R oA
3 FEAANA 4 FEE A AMgEaT. 2 A
of ARE3 A7HAIS o x FEE (F)FA1YU(Seoul,
Korea)oll A #|gitol AR8-sI3iTE.

T 53 L A 1. AN RE 28 9
phenol-sulfuric acid o2 YhHA]A 490 nmollM EH=E 274
g Ao 2 e F9 S ARk

7S R 24 + &9 OEAIE Ekla] dgk v A
2olE B F silica gel plate(25 DC-Alufolien Kieselgel 60,
Merck Co., Lid.) 3ol 5% 784 FEES spotdle] 1-butanol/
ethanol/water(5 : 5: 3) Sl = AWAFTE A7 SEE plaes
3% Sihe GRS methanol HAES AN S S hot plate
ol 7HEAA thEAle] 28-S RIS ol AR 3
FE2 2 standard malto-oligosaccharides(G1-GT)ZEA G1, G2,
G3, G4, G5, G6 B G7& Z+7 glucose, maltose, maltotriose,
maliotetraose, maltopentaose, maltohexaose 2 maltoheptaose®]
At

AT R FHAE o, AA AL AEF AGS,
&4 MAEF HCT15 2 NIH3T32 Korea Cell Line Bank
(KCLB, Seoul, Korea)ollA] E-oF o} Alt) wjoFalair A48}
Gtk AlE ujekelli= RPMI media 1640(Invitrogen Co., USA)
< AHE3lE L™, 1 9 PBS(phosphate buffered saline, pH
7.2), trypsin-EDTA(Grand Island Biological Co., USA) 52
ARGSIITh TP iRt o2 AMS-]E NIH3T3 Al wi
& Hdrel whglee] wel 10% FBS, 0.1 mg/ml penicillin-G,
0.01 mg/m! streptomycineS 73+ RPMI media 1640 33|
Aol 37°C, 5% CO,, 95% 5719 &34 10cm Falcon
dish® °F 15797 wiekslglom, ol wiAl= 2~3Yol &y
wEAet. AE A AZE vidle] 2X 10708 HES
o AEAde) wiekr] 3¢ 80~90% A% =S W trypsin
< ARgst] MEE dishel X st DA %] Dulbecco’s
modified Eagle’s medium(DMEM; Bio Whittaker Co, USA)
o= MEE 23] Mol the FMste] E Aol A&
AL Wb 2350 5% FEES SANIAA 4L
& RPMI 164000 0.16~4.0 mg/m] F=7F H=E dE A7l 3
0.45 um ZEMillex-HD, Millipore Co., USA)E ZFzF A¢A|
A AlEejgel F7Fskr

MTT EA4¢ 93 AX BEE A, MITG4S5-
dimethylthiazol-2-y1]-2,5-diphenyl tetrazolium bromide)= 4o}
AE AlEe vlgFZcgol Wt 46l oxido-reductase?]
B A& o5 fheixlo] Repe] B84 formazanZ A4
gt} o1gAl A fomazang E3IAA 1 NS FF
=2 243z Hdolle MEe £5 AT 4 ok 2 A

:

Table 1. Carbohydrate concentration of fermented compositions
containing Inonotus obliquus with Houttuynia cordata

5% water-extract (mg/m/) Total (%)

8.59 42.94%

1o,
&

Hode WA Al FE 28] 584 FE=
WAz A8 As)AAE MTIT assay® FA516TEH SYAT
o AAMANEZ 2X10° cellsiml F=7F HES AT T 96
well plateell 100 ul E5310 ©)3& 37°C, 5% CO, MW
A7VelA M7 Bkt MRS FHEAIZ & Zbzh APl
ZAEY 22ES 016, 04, 0.8, 1.6, 40mg/m! TEZ T
gl 7bzt 20 HEE 7RI olAlg 9Tt F
oF 37°C, 5% CO, AZujI71oA WAzl &, 5 mg/m! F&=
2 PBSE 3843 MTT(Sigma chemical Co., Louis, Mo.,
USA) €92 7} welld 10 B2 Azajgzlolx 417t 5
oF WreAlZAT) ol AAE MTT formazans £313171 <Isf
solubility solution(0.04 N HCl in isopropanol)& 7} welld
100w H718k1, dark blue crystal® 8314171 ¥ ELISA-
reader(Bio-Rad Model 550 Microplate Reader, USA)E. 540
ol S-S SgEiditt. 74 AlEY AR 7S 100%
2 3lo] AthE AE AFES ek Eeh R AlE
wjok Agor Aol Az nleto g M E 80% oV
o] AFELS Hol: lemyml FEE ZF AlX ikl rtst
o] 96A)ZF WjFAA A7)eF SAE HOE MIT assays +
A8l

Viable Cell Countoll 213 MEAE A3} (Cytotoxicity
test). AGS®} HCT-15 @ NIH3T3 AEE 2X10° cells/ml &
=8 zA3] 24 well tissue culture disholl E53l3L 37°C,
5% CO, AEZA Y71 6A1ZF Et wiFate] AIZE dish HE
o] A7) T A7RA BE 2B FEES 016, 04,
0.8, 1.6, 40mg/ml == WE A §9¢ 27 20pd A
7¥IATh o2 24A7F A0 2 AU 96AZI7EA] Bl FErRIA
AxLs 24ader), o) W ZE AE AEe 33 v S
Aateleh, Ax Aoz woks MEe] 1m/e) 0.05% trypsin-
EDTA(Grand Island Biological Co., USAYE A &3l MEE
dish Bl=hollA 254171 3 10m/e] PBS bufferz Ao 9AE
sl A4ZAe AAS £ PBS bufferc] AF-FE MXE 50w
£ 04% trypan blue stain(Gibco, USA) 50 well o 437, 1
B3 haematometer® A4S 2439t

AE e FF 7F Axe] Fe wiske] FEe sk 16
mg/ml FEE B7Rsle] 96AZF wiget & tiRE Jhlelr) A
2+ culture microscopes(CKX41, Olympus Optical Co., Ltd.
Tokyo, Japan)ell 2008 wi&= Fujste] EFsiaich

oz

€ g

AN B FF FF 2 OgEA Rl svekE
H| &8t ZokddA okgwAle s UHR Ganoderma lucidum,
Lentinus edodes, Agricus blazei 2 Grifola frondosa A
gk 248 vehlle AR 2 polysaccharides”t 24
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Fig. 1. Thin-layer chromatogram of 5% water extract from
fermented compositions containing - Inonotus obliquus with
Houttuynia cordata. Standards were malto-oligosaccharides consisted
of Gl (glucose), G2 (maltose), G3 (maltotriose), G4 (maltotetraose),
G5 (maltopentaose), G6 (maltohexaose) and G7 (maltoheptaose). 1

AUTEBD o)F UGA = T2 glucuronoglucan, galacgluicomannan,
glucomannan 2 xyloglucan®. ZA] T F-E d5 FEE s
o Stk A¥uAlceRE & I FE9 FHxAL 4R
g AFolM AlE 5% T, % 80~100°C, 3AIZF &4
7P &0l EUTHL Stk B AN T o9} s =
Aoz Asle] A2 Ay, A HE 2HEY] 5% T8
4 FZ59] phenol-sulfuric acid§e2 &A% 29 3o
8.59 mg/miCE JEPROn], T 42.94%F AX|SIATE A7t
HACZHY F59 784 B B84 polysaccharides 58]
27 1717% 2 133%2 Yeht 2 Q3 Asnd oty
om, WAl LA FEEFTY tAIZE FAR wi AR
o 2-3 AR 28 FUYEAE JRIGL SALEY o)e o
A FEE B(1,3) FH B(1,6) B7HEA7 AFE glucan
¢l xylogalactoglucan®. = P 59

TLC Z7l8vlZ butanol : ethanol : water(5 : 5: 3)5 A3}l
A& £2]3 TLC chromatograme Fig. 13} 7t} 27
A FEEY IAE % A=nETmHez g A
R EApEke] Ade] 2 aiAle] gog ] sHglew,
G7 F2oll AEA} o] 27 el dubz oz vXlfale
FHEHAE 7K dAE B(1,3) Al B(L6e) FIHAE
7RE ¥R TEA} glucanl® F8A F2E2ES 9E A
o= A QUr}sBM

MTT #40l] ok AE AEE. 32 RAPIA $evele]
A% AAge] A3t Hoztel wlEt A E ot 2 Eo)
e8] T FAE UL Ik meia, B AgdAe
2 50 AQ H 2ol 53] FuiEle] AlFE EAR
AL e AY B 3] o ¥ 945 HESY)
3t AR Ay HESF AGS(gastric cancer cell)st tHa
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Fig. 2. Photograph of MTT assay of the water-extract from
fermented compositions containing Inonotus obliquus with
Houttuynia cordata against NTH3T3 normal mouse fibroblast, HCT-
15 colon carcinoma and AGS gastric carcinoma cells. Each cell was
cultured in medium prepared with different concentrations (0~4 mg/mi)
of the water-extract for 96 hours.
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Figz. 3. MTT assay of the water-extract from fermented
compositions containing Inonotus obliquus with Houttuynia cordata
against NTH3T3 normal mouse fibroblast, HCT-15 colon carcinoma
and AGS gastric carcinoma cells. Each cell was cultured in medium
prepared with different concentrations (0~4 mg/m/) of the water-extract
for 96 hours.

o} A EZF HCT-15(colon cancer cellE AEI515 T}

MTT assay= Aolls AEo] vEF=glo} Wd) Exjst
£ oxido-reductase®] &4 2ol o] #3l HHA APH=
A 84 EA9 MTTO 28] dark blue formazan A3
2 rEoz Ego] e AoRle MEFe A9 Bz
Aoz deAd MxY A&H B35 sk o a34F
o2 ARSFHE Weltk® Al BE 2HES FEE F
7t F=o o3t Fd @ FUHEL] MTIT assay 25 AR
o2 Jehld Fig 29} 2t AN 28 245 FEE
S 7} AE 0~40mg/ml FEEE Z7MAZE w AAIE
NIH3T3 AlZ= ASo] ZA A=A SRR, AY AES
AGS 2 el Al¥F HCT15% 377l vis) z4 37}
FoIt BEFE Ao0e ARV diFeE A2 A= o
B} AEAS A7t dofdthie AE ondt. ol3E MTT
assay?] A3 Fig. 33 7o) XA €E 2AEY FEE
S 016~1.60mg/ml FEE H7F9L w NIH3T3 AEZE
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Fig. 4. Photograph of MTT assay of the water-extract at 1.6 mg/ml
from fermented compositions containing Inonotus obliquus with
Houttuynia cordata against NTH3T3 normal mouse fibroblast, HCT-
15 colon carcinoma and AGS gastric carcinoma cells for 96 hours.

86% ©le] E& AEES HAo B 40mgm! IEE
GME 71%2) AELL HYTh AGS FSAH T tars
0.16, 04, 0.8, 1.6, 40mgml! F=ollX Zkz} 13, 25, 40, 67,
78%2] S A& JERNIAE, HCT-15 Z9A 2ol tisia
= 22, 40, 50, 69, 76%2] S AseS Yepii

AR BE 2380 FE2E 1.600mgm! FEE 72t X
Hj el H7¥eke] 96A17F Miet & MTT assay® Wb 23
© Fig. 49} 2} A ES NIH3T3S p7hisl 2a =4
e FET M N AEEXA] A gt e,
FT9 AZFA AGSSF HCT1594% dark blue formazan Al
deo] Wol He g Ha Qe T3l nisiA ool
Al e AL o Aole AlESTL AgoR Hol s
AA AI7F A=A

ojuf eIt #WAE olgsle] ArhA WA xAE F
€ Lomgm/ A7) s Mxye Wze] Al Fg 59
Zon, 53] £ AEF HCT-159 AGS MFe) 4% M=ZAL
9 AErF 29 YRt e 4 o webd XAl
g 2AEY F2E $57 1.60 mgml olahllAE AR
Q1 NIH3T3 Mo} Aol & G382 v omA g9t
Aok et AlZole Boldoz Al A4S AA AsiA
oA Aol Sl Fozw FH)

AANE L F2FAT] NITF ZAd) 23 NE P=S.
7EAl ke FEES] 16myml R 7F AEd Avlsie]
Hull 96N 7] wiFEtRA MESE SAsl] BESS Y
W A= Fig. 6} 2ot AA g 2489 558 3
7V ke A7) EHIFE 100%E dld AUiRE Jeh)
AS o AGHEST NIHITIS 96N 771A1 ] A Hjeko A%
80% o139 =& AERS Jehlo] MIT assayet $Ud 2
H2A APz A2 BA0] gle Zom I 1
g, Y FRAA 9 AET AGSE 3% AE S o

NIH3T3

Fig. 5. Morphologic observations of NIH3T3 normal mouse
fibroblast, HCT-15 colon carcinoma and AGS gastric carcinoma
cells were treated with water-extract at 1.6 mg/m/ from fermented
compositions containing Inonotus obliguus with Houttuynia cordata
for 96 hours.

A&} oY MEF HCT-159 B9 79%= YER) 3938
FTHAE A 87 SR ol2fg Ak o]de] dF
A oz 7t thAl =AREEE WS Wl vERd HCT-15
9] 53%% AGS A|3e] 58% A5 oA adpnct =4 veht
AR oze] Fifo) B Aoz Akmso) Ark. ool
T aristolactam, piperolactam, splendidine %2 alkaloids®t
quercitrin, quercetin, kaempferol 22 polyphenolf-7} %o|
fjo} glo] U FEY Bl WA Ak FA, b

Aol AYFEY EHFIX 5 FE8A gEAd
xylogalactoglucan®l] 2Jst &QFakgo] th= AHE sl &
o) 2PAL IS 2R A FEES S el A
Fal =7l W] ol#d RS E vFsde] oA A
7R fElel BEeF €40 9 AT AREAE £
g U} Ham 52 2PHA E8ES dof Q17 iz
AGSY] A ks AES A, AEAt B, BREE

2 8 oAl 4.0 myml H7E sEAA 77t 579, 59.
9 614%2] Al 274 ARER7t veRd A0R B d9
0.7 ojs BEELE <A AA AlEZF 293(transformed primary
human embryonal kidney)l M= A=E S-S 40% A=
A AAAZ] ZeE Rt ZAAMIE] teir e st Al
NS Svlsiiict. WA Ham 5ol ARESH 2Pt
HA7pgHer 159 A% A o= B3l
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Effect of Fermented Compositions Containing Inonotus obliquus with Houttuynia cordata on Growth of

Human AGS Gastric and HCT-15 Colon Cancer Cells

Jae-Young Cha, Beong-Sam Jeon', Jeong-Won Park', Jae-Chul Moon® and Young-Su Cho* (Dept. of Biotechnolgy,
College of Natural Resources and Life Science, Dong-A University, Busan 604-714, Korea;'Dept. of Microbiology,
College of Medicine, Gyeongsang National University, Jinju 660-750, Korea; *Hong Jae Green Co., Ltd. Seoul 151-

802, Korea)

Abstract: This study was performed to investigate the inhibitory effect of the water-extract from fermented
compositions containing Inonotus obliquus with added Houttuynia cordata on the growth of either human AGS
gastric and HCT-15 colon cancer cells or NIH3T3 normal mouse fibroblast cells. Cytotoxic activity on cancer cells
was investigated by viable cell count, MTT assay and morphological observation. Mixtures of Inonotus obliquus with
added Houttuynia cordata were fermented at 30~37°C, 50~60% humidity for 30 days, extracted with water, freeze
dried, powered, and then dissolved in water for the experiment. In MTT assay, the fermented compositions exhibited
inhibitory effects of 13, 25, 40, 67 and 78% for AGS and 22, 40, 50, 69 and 76% for HCT-15 at 0.16, 0.4, 0.8,
1.6 and 4.0mg/ml, respectively. However, normal NIH3T3 cells were exhibited 86% survival under the same
experimental condition. Fermented compositions showed highly inhibitory effect against human cancer cell line HCT-

15 and AGS, but not on normal cell line NIH3T3.

Key words: Inonotus obliquus, Houttuynia cordata, HCT-15, AGS, NIH3T3
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