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Abstract

Four Jeju traditional Doenjangs (JTD), a traditional fermented soybean paste, were extracted and fractionated
using organic solvents, and their physiological properties were evaluated such as total phenolic contents (TPC),
antioxidant capacity (DPPH and superoxide free radical scavenging), inhibitory effect of ACE and a-glucosidase,
and anti-inflammatory and anti-cancer activities. Ethyl acetate fractions had the highest TPC (201.8~305.4
ug/g) and DPPH radical scavenging activity (37.5~59.9%). Buthanol fractions had the highest superoxide anion
radical scavenging activity (56.3~85.1%), and the activities of JTD1 (81.7%) and JTD4 (85.1%) were almost
the same as that of ascorbic acid (82.2%) as the reference material. Inhibitory activities of ACE were 23.6~74.5%
in methanol extracts, and those of a-glucosidase were 72.0~80.2% in dichloromethane fractions compared with
57.4% in acarbos as the reference. Inhibitory activities of NO production in LPS-induced RAW 264.7 were the
highest as 17.3~29.0 ug/mL (ICs) in ethyl acetate fractions, and cell toxicities were not detected in all fractions.
Ethyl acetate fractions of JTD1-3 showed no inhibitory activities, but that of JTD4 showed 21% of inhibitory
activity of cell growth against human genital skin fibroblast cell line HS-68. Cell growth of human colon cancer
cell line HT-29 was not inhibited by ethyl acetate fractions of JTD1 and 2, but was inhibited by those of JTD3
and 4 at more than 50 pg/mL. JTD3 and JTD4 showed the growth inhibition of breast adenocarcinoma cell
line (MCF-7) by 30.9% and 34.7% at 100 pg/mL, respectively.
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HH Afrold st @St ST Agx4 yiE 3
Z3o] AEH vEo] AFEAE 9 gAAXE #7t St
ght}, o] 2 Qlste] Yol A FH EHE IEHF312 effec-
tor Y= A3 A7) hyaluronidase, elastase 2 col-
lagenase®} 22 245 ®3la4 2 prostaglandin 5
WAES] FAS FR8e ARE2AS FAAA ¢
¥Hsloh(1). Nitric oxide(NO)&= ©]8]3 95 9=
219, NO syntheses(NOSs)of| 9J3] L-o}l27]do 2 HE Y
AEE FE7E, AWge 2 Asdd, a7 59 23t
A5 AEAZA e A rlss 7HRITHE3).

T

EZ AURIES AFde] ¥ e gk 2EY AR

1>

=

[e)

4z ofN oy lo
o tlo uich
T % o

-

fCorresponding author. E-mail: shlim@jejunu.ac.kr
Phone: 82-64-754-2135, Fax: 82-64-726-3539

Qste] Ao I Ee] 7T Atk AW FoA B
W 34 Fe wE £E2 FUFska QS Bk ofye), i
AFo] Fab wolA i otk s-Euhe B FAEL O
o] & H ey FudES Zey, JdEd HogEY
< A2y o g XNF5dE U AFe T 45 F
TE Ao EF o7 g-glucosidase A3 Aol o3+ A7}
AAEAA EdstA A= ATHAS).

3] AFAAMY AFe JIdstd FHEG=E Y V]E
A EZUE FTAOZ o]FojA e, AF daAF A
gatsl 9 9 WY 47 22 VT T Ee &A
whzol] #eE AF7E &dstA o] FojA 3 YTH6). T &
WA 2 Fo] theF o] A& Bk ofug Fgotv] e
b BxgAubste] o8 A EEFH e AFEZ oW
717 Bt 8 AR Ao A & HFE AA S S
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o} F9 7154 AE S ZE = isoflavones, saponins, toco—
pherol 5°] ¢&H AL JATHT). A UEHE v £ I8 F
=, Bl=r 5 A8 UgelMe F& o]&3 AT SFEAF

wol JFstn A=, H2 g

[
3 5w &4 5 710l &

)
fol
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ot @A wauHo| AAEE daidzein, genistein,
glycitein®} 22 isoflavones< &/3 717bol| whe} otk &
H 2 Haln, giksl o T8 JIXE F5 B e
H), protease inhibitor, phytic acid 53 37| 3¢t FE=AW
o] @ WY &4 Fo #AA3= Ao gEA L ATH).
£3] T 2E A F A8 vAE g3t 1 A &
o] a5 o] WA EE peptideR = angiotensin IS an-
giotensin II2 ZH3FA]7]= angiotensin I-converting en-
zyme(ACE)®] &5 At & FF= 545 g
Ye ZAew ruga ok10).

2 Ao AMEE AlEE BU A5AF AxAANA A
2k BAAF(JTDY, 2, 3, S A% A&ttt 8%
R
[¢)

7Vste] Z 83 (Crest #1875, Crest Ultrasonics, Trenton, NJ,
USAZ 1AM 33] &35 § A A S 7455 5t o
g FE2EMeOH)S ok £EE2 fgE 2510
g< 7T 1L d8A2 &, dE 22 e(DCM), <<€
obA Bl o] E(EtOAc), H &2 (BuOH), &(Water)& &34
o= 7tsto] AU (Fig. D).

80% Methanol extraction

Dichloromethane/ Water=1:1, 3 times

DCM Fr. Ethyl acetate, 3 times
[
EA Fr. Butanol, 3 times
[ |
BuOH Fr. Water Fr.

Fig. 1. Flow diagram of extraction and fractionation proce-
dure from Jeju traditional Doenjang.
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Y E9 F v& %2 Folin-Denis 4 011D2S
2 Fach A8 €91 mg/mL) 100 uL¥} ZF4 900
pL& £%3}aL, Folin & Ciocalteau’s phenol reagent 100
uLE 7hste] & A2 $ 5EZF 2ol vREAIFAT o] &
Aol 20% NaxCOs 300 uL-& ¥ol &3 s S/HFE 7t
ste 2 mLE 243t o] &d5 23°Coll A 2413t &<t
W3 3 760 nmoll A FHEE A3} L, tannic acid(1
mg/mL)E ©]&3 AFATH vty F A FEFE A=

st

DPPH AbpEiC|Z A0{etd &3

AAE o5& Blois W 12)9] 23 DPPH AH-f-2hyz
2AHCE ZHSAY F, HELol] =2 AEE 96 well
plateel] 100 uL¥ &3+ 0.4 mM DPPH((1,1)-diphenyl-
2-picrylhydrazyl) €948 &% H7lsted A-2oA 10823t
WAAZD F 517 nmoll A F3EE SASAL, tixzro=
£ A gk akalA @ butylated hydroxy anisole(BHA)E A}
&3ttt 33 ¥kE AFste] Pt FFHAE eSS

szl =X

e o

=
=
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Superoxide anion A&t =X

Superoxide anion &7 &A1& PMS/NADH system<= ©|
£3l] B AH superoxide anion®] %< NBT &dyo=g
517 nmoll Al 334 th(13). ¥H& e 7F Al 50 uL# 125
uM NADHS$} 63 uM2] NBTE PBS(pH 8.4) 150 pLoil A
FHsFHF 2, 8 pM 2] PMS 100 pL-& 37}t superoxide
AAS 53149 Superoxide anion AAZA] LS ZHZ AY
A ¥ superoxided FHEE AEE 7134 && HEzT9
Hlwste] AHSHE(%) 2 Yt dxre2s 34t
AZ dHA A= ascorbic acidE A8 T} 33] wkE A
ot Ha gt ETHAZ e AT

ACE Maligtd &4

3 We2 FEFE(1 mg/mL) 0.05 mLel| assay mix-
ture(100 mM potassium phosphate buffer pH 8.3, 300 mM
NaCl, 5 mM hip-puryl-his-leW)& 0.1 mL 7}3t & 37°Cof| A
587 W8 th o 719 ACE &49(0.2 unit) 0.1 mL&
7F8kar 37°Cell A 1A ¥Eg- % 1 N HCI 0.25 mLS 7}3h+
HFS-S AAAI AT olu 2T AFge 95 AAA|Z]
ZF A EE #7189, blanke FRFFE AFESGT o7
o) ethyl acetate 1.5 mLE 7}8te] 15% T & 4ojFx
3,000 rpmoll A 1023 YA EE] 319 ethyl acetate 58 A
tubeo] &7 & 120°Coll A 1583 &3] d=AIFHY. o] A
< 1 mLe SFFol Hola 228 nmoll A SF =S A5
o 2 A5 = 23] §hE AFste] HEgoe g Jeh AT

a~Glucosidase XMafi&td =3

A W gL F2E(10 mg/mL) 50 tL2 a-glucosidase
A490.3 U/mL) 50 puL, 200 mM potassium phosphate
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buffer(pH 7.0) 50 uL3} £§&}o] 37°Coll A 1587t of uluj <k

+ 3 3 mM pNPG(p—nitrophenyl a-D-glucopyranoside)
100 uL& 7Fsted 37°CollA 107t ¥HSAIATE 01 M
NaxCO;3 750 tLZ ¥H3-2 A A A7) 405 nmollA] 3 ==
=45

M Z BHSF

v A A EQ RAW 264.7, I8 f-obAl 259
HS-68(skin fibroblast), tH3 A 250 HT-29, f34A
EF1 MCF-7& @54 2723 (KCLB) S 2 7B &4
¥t M= 100 units/mLe] penicillin®} 100 pg/mL strep-
tomycin(GIBCO Inc., Carlsbad, CA, USA), 10%9] fetal bo-
vine serum(FBS, GIBCO Inc.)©] & RPMI 1640 Hlj #] <}
DMEM(GIBCO Inc.) iR & AH&-3td 37°C, 5% CO, &<
HE R R A=

NO 44 Xofigtd &5

10% FBSZF #7FE )Xol RAW 264.7 A& 96 well
platec]l 2x10° cells/well =2 o] o] Fx] g2
A s F LPS100 ng/mL)E 7}3te] 24A13F vl sttt
A EZajek 45 A 100 mLe} Griess Al 2F(1%(w/v) sulfanil-
amide, 0.196 N-1-naphylethylen diamine in 2.5% phos-—
phoric acid) 100 mLE &33}a] 96 well plateol| A 10& &
oF BFE-A171 3 530 nmoll A R =S S3SAY. oju A
AH NO9 %2 sodium nitrite(NaNO») & EFEZZ 3]
S5 Ath NO A4 Af &S o3 2o st AH&E3
F IC(NO BA S 50% Adfelhs 55) go2 Sta

Inhibition of NO _ < Control OD—Sample OD

production (%) Control OD ) > 100

MzZz=Y4 538

RAW 2647 A 35 DMEM #j A& ©]-8-3}] 96 well mi-
cro plated] 2x10° cells/well =2 4131, 18417t v &
o] %9 AlZ¢ 100 ng/mLe] LPS(Sigma, St Louis,
MO, USA)S H7FsE & 24417 &<t v sttt 1 5 100
mLe]  3-(4,5-dimehtylthiazol)-2, 5*dipher1yl*tetrazoliurn
bromide(MTT) 0.4 mg/mL& 2L 1A17F 59 vjeks &
200 pL dimethylsulfoxide(DMSO)E 7}ste] MTTS 34
o o3& AAH formazanS microplate reader(Bioftek
Instruments Inc., Winooski, VT, USA)Z 540 nmell A &

55 SASAY AxFAL ta A st &S ?

TCx(50%9] ME=AAES Uehll€ ¥5) #o = kst

.. Control OD—Sample OD
0/)—
Cell toxicity (%) ( Control OD ) x 100
OtM| I SA Xl =4
MM E =2 AadEs MTT assays o] 83l =43}

Aok HS-68 Al Z(1.0x10° cells/mL) ¥ HT-299} MCF-7
| (25 10° cells/mL)E 96 well platedl] #3381 244 7¢
ok ¥ RS FeEE 20 ul 7F8hTh 24417 Bt

&, MTT €94(200 pg/mL)S H7}skal 443t &
Qb WHEAIATE 7)ol DMSO(Sigma) 150 uL& 7}3hed
MTTE] 3o 93] A4 =F formazan< microplate read-
er(Bio-tek Instruments Inc.)& AFH8-3}o] 540 nmoll A &%
& SA5I9 A, xaT st S22 A&7 Alx
=45 YeE Aok

g E2Ho] 3= 22 At
»l © 1, phenolic hy-
droxy17l7P 30 A 24S Jepdt14). A
FANANEG FERIEY F o= %P%(Table De g
oA O E £ Eo] 71 £, R UEF=E2dg
JE Foldtt ddelA o] g& FolA= JTDIO]
3054 pg/g® 7H¢ Eskow, JTD3, JTD2, JTD47} 7tz
288.6, 270.6, 201.8 ng/g°l Atk Ohgt Kim(15)2 ¥, T4
U, A3, 230 A Y F dlE Fe 47 50, 43, 58,
285 png/g 2 BN 71 wkom, B9 &471%kd w
g} dgo] Zylelgdn Ruslgth 3 Oh S(16) A=+
A A E Aol A isoflavoneS 274.87~451.49 mg/kg?] $FaF
< B3t

DPPH & superoxide 7217 AHs
Agxﬂ /{-“_L‘::_ x%)\}xao I;H/\}_‘,].xé oﬂ;q xg/ﬂg J,],)\].g].%
4~ (H2Oz), hydroxyl radical(OH ), superoxide anion radical

1m
e

(0y), singlet oxygen('0;) 5] catalase, superoxide dis-

mutase(SOD)$} 22 &4 93] AARE daks}t volx|

Table 1. Total phenolic content (ng/g) of solvent fractions from Jeju traditional Doenjang

MeOH DCM EtOAc BuOH DW
JTD1 14.1+0.1 70.2+0.9 305.4+0.9 73.1+0.1 13.9+0.2
JTD2 11.2+0.2 47.3+£04 2706+0.2 63.0+0.3 10.2+0.1
JTD3 13.3+0.0 77.8+1.3 2886+2.2 85.4+0.5 11.6+0.1
JTD4 13.5+0.1 63.0+1.3 201.8+£1.7 67.8+0.7 13.4+0.2

The data expressed as means=SD of three determinations.
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Table 2. DPPH radical scavenging activity (%) of solvent
fractions (1 mg/mL) from Jeju traditional Doenjang

MeOH DCM EtOAc BuOH DW
JTD1 59.9+74 — 219+7.7
JTD2 422424 - 6.7+3.0
JTD3 432+75 — —
JTD4 375+125 — 6.9+4.6
BHA 96.1+0.3

The data expressed as mean=*SD of three determinations.
! not detected.

Aol o8] #¥E FALH 22U FA T 4T 2EH
a]lel ofsf o] °
olu NE &35
2 A5A7).
DPPH A2t 2 475 (Table 2)& 80% ¥I&He F&
E g uZzavas 78 BEEdAE YehtA sk
o} o oAl o] E £ E(1 mg/mL)oIAE 37.5~59.9%
o 2AEAHE Ve A, ol @4 34ksAI BHAS
96.1% K the v 2A S-S Yehi itk JTDI®] 59.9%
2 7P w%aL, JTDA7E 375% = 71 k=, o= ¥
dE el ZFol(Table 1)k YA|sh= Aoz Hop &%
go] kst B F e Tk Bl g e
= At

Superoxide anion radical A& A (Table 3)& FELL 1

1=]
o
=
T

3 E(1,000 pg/mL)ol A 563~851%=E 7+ =gk, o eo}
AElo]lE BHE(100 pg/mL)o] 47.7~79.2%, & H3I&
(1,000 pg/mL)°] 45.1~575%% YERHA AL, Alehe &5
I OgEFzzdg 2YEL A2AGHS YA g9dth &
3] JTD1(81.7%)3} JTD4(85.1%)2] Hets R & 9 LAF

AL A UEZTE AFE-3F ascorbic acide] AAHE4(82.2%)
Z FASF Y. 3 superoxide anion radical 427 E4 o]
714 =& FEg B E Y5ty sRo wE AAGARES
=43 A3 (Fig. 2) ZE AN BX BB F=7} 718
of we} AAZAo] HHHew FATE & F UUTH

AT A Egde] daksl 42 2 AlxGAd o=t 2
o7} AR=Hl, Park 5(18)) ol3tH AF=W T/ 2 Al
B4 isoflavones FF& A8 A3 F-2 AuiE A Ho
wef, G AxGA A et eSS ®ag b glon,

= ’
o Fe] Fitsldg e HasdRgoda ALE H=A

of

Lo,
oo

100

—@— JDT1

80 |

60

40 |

20

Superoxide scavenging activity (% control)

156.6 31.3 625 125.0 250.0 500.0 1000.0
Concentration (pg/ml)

Fig. 2. Superoxide anion scavenging activity of buthanol
fractions from Jeju traditional Doenjang. The data represent
the mean*=SD of three determinations.

st dWEde] &S vAe AewE FHsAH.
Jang 5(19)%= w59} Ao TE7|ZF S total iso-

flavone A& W3lE glycosides’t £01E 3 daidzein®
genistein®] &7}3ttt B 113} =4, genisteine 3] {9
Al garsl st et 94U 1o (20), 1A AHAEFHAY
M EF21 NCTC 254491 genisteine A 2] 3+ 23} z}2] X o
93] f === activator protein-1(AP-1)9] A3+ 93}
o AAZieE At 4548 S Adete AL
= 43A AT2D.

ACE Xalig4

Angiotensin-I converting enzyme(ACE)& 3419l
angiotensin-1¢] C &¢ dipeptide(His-Leu)E A wsle] &
A8 angiotensin-IIE AZAA 42 A=A 54
o AA Well A et 28-S Zte bradykining &3 3}
of E&43t Ao ZA ndsgte] dlo] Ha dth10).

B T doe] TR F HRAFOZA IH AE
o] oj3)] Tl do] peptide® 3E o] ACE JAAZ &3
Ao g diEed, AF AAEde] ACE A3 &4
&S FE B4 JTD2E T45%2 7HE =¢ton, 1 v
© 3 JTDI1°] 46.2%E YR At Table 4).

ACEE A3t peptides TYHT= 2~3709] peptide
2 3o EAE o wEA FrE] 9 2AE UE

i)

Table 3. Superoxide anion scavenging activity (%) of solvent fractions from Jeju traditional Doenjang

MeOH DCM EtOAc (at 100 pg/mL) BuOH (at 1,000 pg/mL) DW (at 1,000 pug/mL)
JTD1 — — 771+10.7 81.7+3.2 575+14
JTD2 — — 79.2+10.3 75.0£3.0 51.3+1.6
JTD3 — — 51.6+12.7 56.3+0.7 451+4.3
JTD4 — — 477+71 85.1+0.2 481+3.2
BHA 82.2+24

The data expressed as mean=*SD of three determinations.
—! not detected.
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Table 4. Inhibitory activity (%) of angiotensin I-converting enzyme (ACE) and a-glucosidase of solvent fractions from Jeju
traditional Doenjang

ACE a-Glucosidase (%)
MeOH MeOH DCM BuOH DW
JTD1 46.2+0.6 442+14 75.9+0.1 13.5%0.2 7116
JTD2 745+0.3 335+0.8 72.0+0.4 156+1.0 55+1.3
JTD3 23.6+0.2 431+05 80.2+0.3 12.24+0.9 73+1.3
JTD4 25.6+0.2 443409 74.9+0.1 226+1.1 86+09
Acarbos — 57.4+6.6

The data expressed as mean=®SD of three determinations.

ok Gl A =, Kuba 5(10)9 9314 Ile-Phe-Leu 720~802% % 713 &al, 1 S0 2 HEgE FEE
9} Trp-Leu’} 2 i’—%%d tofuyodll A EEE Ao, & A 335~44.3% 2 YEI A=, HEe FEEL A o
ol GA FFE Fa¥8st a5 veEdt B g ZT2 AME-8F acarbos®] 574%¢F Hlw3dle] B w =2 &4
ok 3 Pyos} Lee(22)ell ©l8™ Monascusell &3 D& € S e A& V152 EY] dAC st AAES
T E FE2E94 65%9] ACE As&dS Yo, At A QA F ATkl GHA I JA=H(24), AF
ZT FEE9 ACE A3 ditsls #do] e 3o AR AEGe] e Tes HES AAHS dWste
2 9l e, AF AR e FEEQ A5 H S & F U8 o= FAHHAY Lee®} Lee(2D)=E
Faks} %’ 32 m|ekal g o ACE A &AL 236~745% F9 isoflavone$l genisteine a-glucosidase A &ll5< 7}
Ao wol, AF ANADFANE FUEH ACE AW oAk Zolel 483 AH8H Thsge) AL sl
16}@4@4 Qo] wlobg Ao FHH At

a-Glucosidase *{5fi&t4 NO AHAY X{5fEHA

a-Glucosidase® &% A oto]| A3t AL EA @43 RAW 2647 MEXE o] &3}o &g4tst &Ao] 714 =2
E Alo] 3 gF A BostE 2 a-glucosidased] & dgolAlH o] E 3 &2 NO A A& Ax5AE
AE Aoz dF F5s AdAT & o] = 4 ZA3IA ) odolMH ol E EEES F=H(6.25~100 pg/
SAAHOZ o] &5 UTH23). AF AP EFS] a-glu- mL)Z % 2|8k "‘@401]"1 NO A4 3L Ay sxd vl
cosidase A 3]&X(Table 4)& UZ=Z2HE E 3 E oA 3] d A3 ZAFFAF(Fig. 3). ICsa& JTD1, JTD2,

JTDAM JTD2
— l'l'l_' i (== I'I'I_'
E 140 — _' WO inhibition 140 %\ E 140 r #  NO inhibition 190 %\
'ﬁ' 12 12 g "E 128 128 g
- 0 100 - gli ] 100
“w wi T w £
% o & § % P a0 §
i »2 3 2
- 25 o £ Ll 1 o a £
(5] oy (5]
[} 1] 13 » 1]
E = E a & 1 2 50 10 =
Concentration {pgfml)
JTD4
— [|TT

3w wF T L w3
E 1. 120 g E 1. 120 g Fig. 3. Effect of ethyl acetate frac—
8 100 100 A 8 108 100 2 tion on inhibition activity of NO
£l . @ & £ - ® R production against LPS-stimu-
5 s 5 s lated RAW 264.7 cells. The data
T = § T = § represent the mean+SD of three de*
2 @ 40 E = 4 E terminations. "p<0.05, “p<0.01, "“p
2 x 20 E 2w 2 E 0.001 vs LPS-activated group Wlth*
!E: " " g !E: " " g out sample.

1 25 50 0
Ganeenlninn{pghll
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Table 5. Cell toxicity and inhibitory activity of ethyl ace-
tate fraction from Jeju traditional Doenjang on LPS-in-
duced NO production against RAW 264.7 cells

IC501> TCsoZ) Selectivity
(ng/mL) (ug/mL) index”
JTD1 29.0+3.0 >100 3.44
JTD2 38.8+3.0 >100 2.57
JTD3 17.3+2.4 >100 5.75
JTD4 26.6+2.2 >100 3.74

1)1(350 is the concentration producing 50% inhibition of NO pro—
duction against RAW 264.7 cells.

YTCs is the concentration producing 50% toxicity against
RAW 264.7 cells.

YSelectivity Index=TCsy/ ICs.

The data expressed as means®SD of three determinations.

JTD3, JTD47} Z+7} 29.0, 38.8, 17.3, 26.6 pg/mLE JTD3<]
NO A4 Aol 71 EUAT AXFZLE ZE 18
EollA #ZEA FAtHTable 5).

RAW 264.7 AlEA 2] NO A& cyclooxygenase—2
(COX-2)¢] TEFH= DA BEo] gled], COX-29]
95 wHE o] A= prostaglandin Ex= 9549HS s,
gl Aol Fok W2 So B
ATH26). mEkA] qhe] T HRo] e H
of gk ME F2 AN S %@3}93\‘3]-.

UMz S4| Ml

AT AAAEF SR E AExFA AL (Fig.
4L GAAEFA «4 A LA Z(HS-63)5 ol dolAE|
°lE BIE=Z A3 A3 JTDI, JTD2, JTD3< 100 ng/

i T
I ot
rlr
7o
o ®
fu
fz
!
i

mL °]3st9] FEoA AEF2A AL dE e A] FSk
o} 28y JTD4= 50 pg/mL ©]3e] sZol e AlEE5A
o] glRey 100 ng/mLAAE 21%2] MEEAS e
Atk AY AEFMHT-295 dEolAHolE LY¥E=
223k A3} JTD1, JTD2E AE54 Asfasst giolou,
JTD3, JTD4< 100 pg/mL ool A= S4 A8 a4E B
F=d], 100 pg/mLAlA] JTD4= 20.0%, JTD32 32.4%<]
AEZ2 A EHRE JepRth JTDAe BGAZF2E A}
g3 F R0 Gol TN 21%e] HETEAL e
ol 100 pg/mLoAlA S HGAE EolF FAGA=
A B2 Aoz Alsd 7Y AEFMCF-1E "
olMEI o E & E(100 pg/mL)E 23 23} = &3
o7 MEFHl AE e, JTD4= 34.7%, JTD3S
30.9%9] AEFA AHEAE At Park(27)e] olstd
A ;A FEEo] QA LA EMCE-791A4 cyclin
B1¢ Ad-& AsfstA| vk
ases A Aol
2o GAE A
stTh 2y
A= FA kA Zot
g g sttt

Lim 5(28)2 95 T3 242 80% WeE F3&2 ¢
A A A3 84S SAHT 27 TERUs FF0A
DNA #&4deo] Ast= e, ol Fol dax= 52t A4
= &2 aglycones, linoleic acid, protease inhibitor,

cyclmsg‘r cyclin-dependent kin—
31 G2 phaseo| ] M phase
J+E et B

£ AEF7] FEl
Eﬂ, o= l of thgt Mgt A7

W
o2
ot
[o
=
N
X,
&

=
SEE iw v

re rSL

JTD1 JTD2
120 120
gm S 10
> > ®
ie e
Z « S 4!
T’ —
S = S =
a 2 +2f o= s o 7 & %
83 125 260 50.0 1000 125 250 500 1000
Concentration (ug/mi) Concentration (ugfml)
JTD3 JTD4 Fig. 4. Inhibitory activity of cell

growth of ethyl acetate fraction

Cell viability (%)
Cell viability (%)

Concentration (pg/ml)

63 125 250 500 1000 6.3
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