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Q1 oM ELH S = ekl Ha| €53 whEAdo] wal mAdo] Astel dEA 1P £ FU9 EdE 4y
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7171 B A4 7] (Mass Spectrometer, MS) T3 22 2445 £471712 243 Z3k= sh7]eh 24

1) 3tgtE 1 @ o= (Dieckol : C36H22018, MV=742).
O: i LOH

HO

OH

HO O

1H-NMR (400 MHz, CD30D) &: 6.15(1H, s, H-3"), 6.13 (1H, s, H-3), 6.09 (2H, s, H-2", 6"), 6.06 (1H,
d, J=2.9Hz, H-8), 6.05 (1H, d, J=2.9Hz, H-6"), 5.98 (1H, d, J=2.8Hz, H-6), 5.95 (1H, d, J=2.8Hz, H-6),
5.92 (3H, s, H-2', 4', 6'). 13C-NMR (100MHz, CD30D) &: 162.7 (C-1'), 161.0 (C-3', 5'), 158.6 (C-
1''"'), 156.8 (C-7), 155.3 (C-7"), 153.2 (C-3''', 5'''), 148.1 (C-2"), 148.01 (C-2), 147.9 (C-9")
147.7 (C-9), 145.1 (C-5a"), 145.0 (C-5a), 144.2 (C-4"), 144.1 (C-4'''), 139.4 (C-10a), 139.3 (C-10a"),
127.3 (C-4''"), 127.0 (C-9a), 126.5 (C-1), 126.4 (C-1"), 125.7 (C-9a"), 125.5 (C-4a"), 125.4 (C-4a),
100.7 (C-8"), 100.6 (C-8), 100.3 (C-3), 100.2 (C-3"), 98.5 (C-4'), 97.0 (C-2''", 6''"), 96.7 (C-6"),
96.6 (C-6'), 96.2 (C-2', 6").

2) 3= 2 @ YAt dle] = 2o = (Dioxinodehydroeckol: C18H1009, MW=370).

HO OH

0]
HO 0] O

OH

1H-NMR (400 MHz, DMSO-d6) &: 9.77 (1-OH), 9.64 (9-OH), 9.60 (6-OH), 9.27 (3-0H), 9.26 (11-0H), 6.10
(1H,s,H-7), 6.04 (1H, d, J=2.7Hz, H-2), 6.01 (1H, d, J=2.7Hz, H-10), 5.84 (1H, d, J=2.7Hz, H-4), 5.82
(1H, d, J=2.7Hz, H-12). 13C-NMR (100MHz, DMSO-d6) & : 153.3 (C-3), 153.0 (C-11), 146.1 (C-1), 146.0 (C-
9), 142.1 (C-4a), 141.7 (C-12a), 140.1 (C-6), 137.2 (C-7a), 131.6 (C-13b), 125.9 (C-5a), 122.7 (C-
8a), 122.5 (C-13a), 122.3 (C-14a), 98.8 (C-2, 10), 97.6 (C-7), 93.9 (C-4,12).

3) 3&E 3 : o F (Eckol: C18HI209, MW=372).
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1H-NMR (400 MHz, CD30D) &: 5.93 (3H, s), 5.94 (2H, s), 6.13 (1H, s). 13C-NMR (100 MHz, CD30D) &:
162.4, 160.7, 160.7, 150.0, 147.7, 147.6, 144.7, 143.8, 139.0, 126.1, 125.3, 125.1, 100.3, 99.9, 98.2,
96.3, 95.9, 96.9.

4) 3}3=E 4 ¢ ZR2EFAFZF o] (Phlorofucofuroeckol A : C30H18014, MW=602).

1H-NMR (400 MHz, CD30D) &: 6.63 (1H, s, H-7), 6.40 (1H, s, H-11), 6.26 (1H, s, H-2), 5.97 (2H, d,
J=2.1Hz, H-2", 6"), 5.94 (1H, t, J=1.9Hz, H-4'), 5.92 (1H, t, J=2.0Hz, H-4"), 5.88 (2H, d, J=2.1Hz, H-
2", 6'). 13C-NMR (100 MHz, CD30D) &: 162.7 (C-1"), 162.6 (C-1'), 161.0 (C-3', 5'), 161.0 (C-3", 5"),
154.0 (C-7a), 152.5 (C-10), 152.0 (C-8a), 149.1 (C-3), 149.0 (C-12), 146.7 (C-6), 144.7 (C-1), 139.2
(C-4a), 136.2 (C-12c¢), 128.9 (C-5a), 125.9 (C-13a), 125.6 (C-4), 123.2 (C-9), 106.2 (C-12a), 106.1 (C-
12b), 100.8 (C-11), 100.2 (C-2), 98.6 (C-4'), 98.5 (C-4"), 97.0 (C-7), 96.2 (C-2", 6"), 96.2 (C-2'
6').

5 3gE 5 1 ZERFAFZE H] (Phlorofucofuroeckol-B : C30H18014 (MW=602).

OH
OH /©\
CH o OH
HO O o} OH
OH
OH

HO

1H-NMR (400 MHz, DMSO-d6) & : 6.75 (H-6), 6.48 (H-10), 6.19 (H-3), 5.82 (H-4'), 5.82 (H-4"), 5.76 (H-
2',6'), 5.71 (H-2", 6"). 13C-NMR (100 MHz, DMSO-d6) & : 160.3 (C-1'), 159.9 (C-1"), 159.0 (C-3", 5"),
158.9 (C-3', 5'), 150.4 (C-9), 150.3 (C-6a), 149.2 (C-7a), 146.3 (C-2), 145.5 (C-11), 142.0 (C-4),
141.4 (C-5a), 137.2 (C-14), 136.7 (C-15a), 125.8 (C-14a), 123.0 (C-4a), 122.2 (C-1), 120.4 (C-8),
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[0060]
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[0063]

[0064]
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108.0 (C-13), 104.9 (C-12), 98.6 (C-3), 98.6 (C-10), 96.5 ( C-4'), 96.3 (C-4"), 93.7 (C-2', 6'), 93.5
(C-2", 6"), 91.5 (C-6).

<494 1> B EE AHe FEFEE Lo olE RHE AL AF] BB DAL BE £}

A E APEe] oidk Alx He gde A ASES S5Hste] Isigion, Axe AE&EES JH =
(MTS, 3-(4,5-dimethylthiazol-2-y1)-5-(3-carboxymethoxyphenyl)-2 -(4-sulfophenyl)-2-H-tetrazolium) 4]
WS o] &3 th (Kim et al., J Agric Food Chem, 2009, 57, 3483-3489). =, AZE A Azt wjdst
MTS AlokS Ae]sle] 1A1ZE FoF wksAA A" wepd BgAdol ¥Evkd (formazan)S H333%=7 ELISA
(Enzyme linked immunosorbent assay) reader 2 490 nme] 3} slollA FFEE FHAsle] AASSH.

=1 e e FA4FE x| AE vA = JIFS golR 7] 984 Chang¥ HepG2 THA| Lol
10-200 pg/mle] =3 Ee e FAHAFEES AT 5, 24X wWjgste] Axe] AEES SAHoH, & 2
o} 3o vebd wRel o], 10-200 wg/mle sZ=WHLolA ¥ & ZH FAFEELS Changd HepG2 THAIEF
of fre]AQl Fas wAA e Ao UrEP‘X)(EP.

il
e
N
=
I

B EE Y FAFEEY APobAEolE Ry Fo] pAEe] PEo| vAE JFE Gobur] AsM Chang

7} HepG2 FFAIZF ol 10-100 pg/mle] oEolAElo|E HEES Aeld F, 2442t vjFate] ML) YELS 5
g3t o, A= = 49 50 YERA wRel o], 0-100 wg/mle] FEHLClA cldolAHolE I E
Chang THAIEZFo fro] Al Fas wAA] &= Ao = Vel om 0-50 pg/mle] SEHAAA oA g o] E
Y ELS HepG2 (HAIETo] oA FaS MAA] &= Ao = YEpst.

oy m= g FAERZE 7+ HE giE 32’116} | 9138ke, 10-100 mg/ml2] #3 =& HH FHFEES
0.3 mMe] el A HepG2 AEo HEldk &, 24A17F F<t vekste] Alxe] AEES S48, =3, &
1 Ee gH FAHAFEEY "ol H o E %Q%?A RS @aE gRlskr] flske] 10-50 pg/mlo] c"opA]
HolE 2355 0.3 mMe] ey} d7) HepG2 MEol AHeldk $, 24417k FoF vjdsle] MEe] HESES 574
stglom, 1 A= = 63 7o YERd niel o], 33 EE ) FAFEEIN "ol HOE £8ES B
Aol o X AES AstE v EHoRE AsteE Ao et

Tel FAFEET dEoHCIE &
59] ECs (The half maximal effective concentration) 43 9.5 pg/mlt 12.0 pg/ml, 20.2 ug/ml,
10.8ug/mlZ A=Y om ol FAUEToR AMEH A vl (silymarin, EC50=16.7 pg/ml)3} fAFS &3}
£ e Aoz gl

8ol utebdl wheh o], Bb=LR1e] HepGZ FHAE 7ol whdh wy] &=

27

o

tor

(294 2] B3 EE guzry Pod ERUUF SR WAL AEd gE DA BE Edd o
& 49

ZEAIE APEe] gist AlX BE ade AXY AEES SHsIe sidon, Axe AEES Ay
(MTS, 3-(4,5-dimethylthiazol-2-y1)-5-(3-carboxymethoxyphenyl)-2 -(4-sulfophenyl)-2-H-tetrazolium) 4]
HFH S o] 8351 tH(Kim et al., J Agric Food Chem, 2009, 57, 3483-3489).

WA, 29 EE gEERE ReE ZRedi s
Chang¥} HepG2 ZAIEFol & (eckol) 10-100 u M,

Lo

FEol AEY B vAE GFL Lohn] A
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g F(dieckol) 10-100 pM, YHA=t]slo]=2dF (dioxinodehydroeckol) 10-100 pM, SZZFIAFZ
o] & oo] (phlorofucofuroeckol A) 10-50 uM 183 Z22FFF 2 H] (phlorofucofuroeckol B) 10-50
uMS ZH7b AZlstar 24A17F wgete] NIS #4& F3le AE AEES vtk = 99 JERA #ket
Zol, Z47te] 33E 2 HepG2 M AE9 Chang Ao AEE] FoHQ F&S nXHA &= oz EAHT).

o M

Y EE HHzREYH 2E SEEudRF IEHE 3 BRE @48 dolry] fse] HepG2 ME CF
(eckol) 10-100 p M,

g F(dieckol) 10-100 p M, ©SA|=t]slo]= 29 F(dioxinodehydroeckol) 10-100 pM, ZZZFIAF=Z
o= ofo](phlorofucofuroeckol A) 10-50 pM 28]x Z22FFAF 2 H](phlorofucofuroeckol B) 10-50
nM ZHzh Melskatl AlRF w4569 olehES H@ste] 24 A7+ H HepG2 MES] AEES NS WS
E3ke g3l

=
o7 gagdrl. w3k, %A xRl AYntd (silymarin, 6-25 wg/ml, EC5=10.4 pg/ml)ol H]sle] TR REF
FFRoF ool 2 &HsE 2.1 E o vEbtom (ECx=4.9 pg/ml), o F(EC5=13.1 pe/ml)¥ R
FF2F Y (ECs=14.0 pg/ml)E Hle 275 YeRdAY. ol 73 e FHEZFE g9 228
F e 4EA X &Ry BE g8 AdoeE S 9uisid, dA A AA4Y vlsAd A
2 Ao} A=Al Avidy} uEls ol gt HouAY vsithE e YERAL

100 YebA wle} o] Z}zho] SEE-2 o EhEol o3 HepG2 MEQ AE S F% oEHoR A= A

—-40°C (52 =20l J2)

ZrE2
1'_\H—'I ~ ROl 201 0HE Y SH(3-43] V=)

ndld | [ sasyeas |
712 $88 I
u2zzue || s zas |
A8 T=E [
WEoMEcE |[ oigy peEE |
g 8=
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Hepls2 Chang
140 120 =
120 o |
o
b1
a0
o
1] a
£ 40
4n 2
=
m 0
] . 1]
5 Ll #L3 S L] 1 = lil
e e o A A 1 ()
EW6
120 120
T I aia
=; L
= &0 E)
; il i)
ERE 0
m 24)
1] (1]
E00I . 1w 15 kL Len Et0 A i -
Tuerine 5.3 mM Twerine 1.3 mA
EH7
124 180 4
IH! 1 | _
Bl 2 %0
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24 4
i 0
EiOH i 14 Fo =0 100 EiChAe fin
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= = 1 28
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100
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80
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40
20 20
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