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ST

<AAld 1> Fo]A(Xanthium strumarium) FZ2& 2 E3

e}

E Az

ShAl FHe A, & XAE FHoARE TF AX3S H, Agd 23 AHE o] &5l g2 2o A3, 40
KHz (22 15T)°ﬂ/ﬂ SD 300H AU A °)E (SD-ultra, Seoul, Korea)E AF&3Fe] E A& (2.0kg)E 70% o €F=
(BLx3)2 FEHAY. FE2ES 5t 40Tl AT 5FAAH AF FEE(126.5g, 6.3%) S AZX3SIT).
FEE(4.52)% 94 Ayt A Aw (reversed-phase silica gel column, YMC ODS-AQ, 10um, 220g)< 7Fd =
ol oz m=RvlE 183 (Medium pressure liquid chromatography, MPLC, Spot Prep II 250 Armen, Paris,
France)E ©o]-&3lo] wlet&-% (MeOH-H,0) 2] ©AZ -l (0-5% 20% MeOH, 5-35% 20-80% MeOH, 35-55% 80-
100% MeOH, 55-80+ 100% MeOH, 30mL/min, 80min)E o]&3t 6701 &EE(XS 2-7, FSXII-02~07)S 5331
ok o] #3 ¥ #7 E AETY FJE Y3 163 vbEste] 4 REES gEFoR AxsISIT).

Tl 2 g A AAde] wEg Folap FEE

oy
o,

AEs A A=vEIHo|t)

= 1s %ié}ﬂd, oz A 7 30% e (F74) FEE(FSX 1-01), Folxk ZA F 30% detd FE&5 2
ozt 2A F 70% oTE FEE(FSX [-0DS 2144 A A=vE 29 -2 E to]le=/8H4 ooz
A% 7] (Ultra Performance Liquid chromatography-photodiode/Charged aerosol detector, UPLC-PDA/CAD)Z
Mg Ay, Felar Al F 0 70% dEE FEEAA 54 AR JIERALEZERAL =
(Carboxyatractyloside) ™ o}Egte ZAlo]=(Atractyloside)?] o] &AA3] ZFJEJSS AT 4 ATt
st7] & 12 7] Folak FE2E AxA AMEE s dERdT

# 1
% solvent A % solvent B
Time(min) Flow(mL/min) (0.1% Formic acid/D.W) | (0.1% Formic acid/ACN)

initial 0.400 99 1

1.00 0.400 95 5
10.00 0.400 70 30
17.00 0.400 40 60
17.10 0.400 0 100
19.00 0.400 0 100
19.10 0.400 99 1
20.00 0.400 99

SElete], W owwe 4] Axdel weh, 37 FolA wAl F 708 oG FEEE AXT F olF R alol
2E2e Axs,

w2 E3e ¥ ouye] 9 Adel e $HBel amvEageln, 7] 2t W wyel 9 AAldel
weh Az $EES e ol

ZAzed, = 25 £ A4 a=2nrE 283 (Medium pressure liquid chromatography,
> s ZrtEau-¥Eo| = (Ultra Performance Liquid

ol %
ol
chromatography-photodiode, UPLC-PDA) 250nm= HA13F Aoz A7) AAldo] uwg} 70% 55 % 67] &
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2 & MY Al87F AZREHUC.

[0076] A7) e ANEE AER, XSS1CGFe1A A $ 70% olehE FEE, FSXI-01), XS-2(HH&EdE 1, Fr.l,
FSXII-02), XS-3(AH®EEE2, Fr.2, FSXI-03), XS-4(HAEEE3, Fr.3, FSXI-04), XS-5(AHE3E4,
Fr.4, FSXII-05), XS-6(AHEEES, Fr.5, FSXII-06) % XS-7(AHEEEG, Fr.6, FSXII-07)& W33,
X2
[0077] 7ol AH(FSX 1) MeOH(%) A A ZH(min) A )
AHEEE 1(Fr.1)
(FSX 11-02) 0-45 0-17 20.0
XS 2
AREgE 2(Fr.2)
(FSX 11-03) 45-55 17-22 53.0
XS 3
AP EE 3(Fr.3)
(FSX 11-04) 55-82 22-37 28.6
XS 4
ARG E 4(Fr.4)
(FSX 11-05) 82-98 37-51 11.8
XS 5
AP EE 5(Fr.5)
(FSX 11-06) 98-100 51-63 10.2
XS 6
AP EE 6(Fr.6)
(FSX 1I-07) 100 63-80 10.1
XS 7
[0079] <Add 1> NIT BA & o] 43 BB AT 54 F2(Cell viability assay)
[0080] 7] 8 E AE AE AEES -4, 5-tHEAolE-2-%)-2, 5-H A dH EgEE g HErlo]|=[3-(4,5-
dimethylthiazol-2-yl1)-2,5-diphenyl tetrazolium bromide; ©]3}, MIT]E o]&3dlo] ®A&}SIt}.
[0081] AL Huh=7 2 Hep3B AlE(6x10° cell/wel )= 24A7F ¢ 96-do] A=, Thaksh Ero] Balm
(1, 5, 10, 100 % 500ug/mL) = A= ATk, 72417 Sk viFs & NIT &9 AdRE Z+ Lo H7}ste] 37T
A 4rzE B eeFskglh. Aol @ ErkExt 27 (formazan crystal )2 10% T dASA S50 U
g FAbol=(dimethyl sulfoxide, DMSO) = &3 AIZth, E#lo]Ex 540nmoll A mlo]AwZdolE 2t7|2 =

A, 7 EAE sl el HAl deo] ARgE T

[0083] E 48 E S 2 e A Afdd nE Folx FEw W B AX 54 B4 Ay ol

[0084] T 42 FxEhd, A7) A 1o wel 100 2 500ug/mLe] FolZH(XS) FEE E RIES Huh-7 AlE] A
3 B ONIT 248 A, A7) Fojzrl BIE F= XS5 I XS-6 BIEoA HE =X Ffist 2 o=
[Ra=n et

[0085] = 55 FE3F{H, AV T 4o AE 54 a3 £ XS5 E XS-6 B ES Huh-7 2 Hep3B Ao 1, 5,
10, 100 % 500pg/nl. FEZ AT F MT 24T A3, 7] BAB FLrl HoldFE AE 54 EAE
AA e Aoz Yebta, £3], 100ug/ml o2 FXoMde AX 54 aarl A3 FAFEd.

[0087] <A¥d 2> BrdUg ol &% E3&9 AX F4 g4 &7 <l

[0088] Huh-7 2 Hep3B AE(7x10° cell/wel)= 96-2 Zeo| el A7) AFd 1o] ©he BIE F A% 54 73}

_10_



[0089]

[0091]

[0092]

[0094]

[0095]

[0096]

[0098]

[0099]

[0101]

[0102]
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7F & XS5 ¥ XS-69] o 7HA] & L= 37T, 6A1ZF T algE AT, wlg $d], 5 -HEE-2' - SAl S
H I (5'-bromo-2'-deoxyuridine; ©|3}, BrdU) AXE F2] ¥4 7]|E(Merck, Darmstadt, Germany)E ©]&3}o] A

ZgAe Al ek DNA & FAsA

ke A, Zh e AEE 37Tl A 3AIZE B¢t 5uM BrdU2 FA| ST, A4 wiAE AAR T, uA/HA &
N (fixing/denaturing solution)S 2z} & 100pulL H7lste]l Aol 308 H<F wiekslivl., g /HmA &9
= AT F, HE A &Hs 7 A7 100ul Hrbste] A2olA 1A17F E<t mjgatgivt. AHE &, E~

4] HE-AtholbA| (horseradish peroxidase; ©]&}, HRP) HE &NES H7sle] 308 ok v
o 3,3'.,5,5'-HlEagHEWA R (3,3",5,5' -Tetramethylbenzidine, TMB) 7]7‘12 A7skar 308 FoF ¢ wiekst
Aotk o, 1 mM SAHILS0) & H7Fske] WS FAAZIT. ZF 9] F3 %= 450nm Il A mlo] AR E Y o]

E dy7lE ol&stel SAHAT. 24 245 f8l 3749 HA do] AREH AT

00
Q‘L
32
n
[
o
o
(m

T

=62 el o Al e AX SAE aYzold

& 6e Fxshd, 7] Addd 20 whE BrdU &4 A3, 7] 288 XS5 H XS-69] 7t mobdaE Al
A A madrp FFEN, 53], 10ug/nl o3 o= AE S o] Wil Hls) 50% o) A7
A zbake] 100ug/mL ©)AFe] FxolAE AE Z2lo] 80% o4 AW, A7 A o 3de] AFo P
+EFH A LA E JERATE. (+P< 0.05, #+P< 0.005, = ##xP< 0.001 vs FE)

<34 3> TUNEL(Terminal deoxynucleotidyl transferase-mediated nick end labeling) £4& o] &3 EIE
o AE AE a3

Huh-7 2 Hep3B A& #1x9] 18mm #AB] Fetzo] A|=xo] 24X7F E<k wjEdrt. AEE XS5 2 XS-6 &
5o g3t w2 AEEHA, dSAHH AL oA EALT of gk 1:2 H|&9 EFE 58 FoF AW
< PBSE Al F = At

npxgto 2 - Huld H3AFEUdLEd EdadetolAl-mz) Y A= 2 (terminal deoxynucleotidyl
transferase-mediated nick end labeling, TUNEL)©] E]€(TUNEL) 7]E (Chemicon, Temecula, CA)S ©o]&3}o] A
QA L] AAlo uheg} F=AH e R ey AT,

T 72 B oitie] o Adoo] upE TUNEL 4 Azfoltt, XS-5 2 XS-6 EFE AE AFE adE 5]
s A7) AF e 30 whel Huh-7 2 Hep3B AlZo A TUNEL A& A|s)st Aijo|tt,

100pg/mL 5=2 XS-5 # XS-6 &3
DNAZFE} Aol |3k DNA H&3} 2o
XS-6 i%’ﬂ OM TUNEL 44 AEe] nj&o] A3 =2 oz Yewtt, 47 27 k2 3xkde] A
T ETHA LA (SE)Z e AT, G+ P <0.001 vs T

.
o
B
BN
ol
o
e

A= e}

=5 7z
o _
- YA

o 25
o B
Ly
2
N
1_4
rlr -

o
o,

<A 4> 928 B EA (Western blot analysis)S 3 BB AX Ald 53 g9

MEE Z2HokAl @ E2TE A AsAET olyel 1% EE X-100(Triton X-100) % 1% NP-40S X &dh=

dFgdor LHY. dWHE LF LU diolE-E 0}5‘.?‘30}“}01‘: 2 A7) % (sodium dodecyl
sulfate-polyacrylamide gel electrophoresis, SDS-PAGE)Z EgHiL, 7 & YEZAEZ oA WHEoR

ARG, RS 1A FAR WY GAsta, oo 2z FAE E2dYs] HSAITAI(HRP)
AE A, HEL2 9" 3F8PdF (chemi luminescence) Al 2F(Amersham Biosciences, Buckinghamshire, UK)<
olgate] 4T}, cleaved PARP, cleaved caspase-3, XIAP, Mcl-1, p-mlOR, p-AKT(Tyr ), p-4EBP1, p-
GSK3B % B-actind] e A= A A1d8 HABZX(Cell Signaling Technology, Danvers, MA), o o]H]
78 (Abcam, Cambridge, MA) H AFE}AF= wlo] @ H| A= 2 %] (Santa Cruz Biotechnology, Santa Cruz, CA)Z5-E
T kATt

_11_



[0104]

[0105]

[0106]

[0108]

[0109]

[0110]

[0112]

[0113]

[0114]

[0115]

[0117]

[0118]

[0119]

[0121]
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=8 Y &k 9x 2 agol o Agdo] i 2"

m1u:

% 84 Asfolr),

T 8% Hxa|, A7) Ad 4o whEl 24417 HF XS-5 & XS-6 B ES AEo] A3 F 98 B B
A 3t A3}, cleaved caspase-3 & PARPS] W& o] ZF7bslal XIAP 2 Mcl-19] wHdo] A i), o3k
A A7) XS5 F XS-60] HCC MEAA HE AHE F2E T3] ME F24S At RS e,

= 98 Fxshd, Huh-7 R Hep3B Ao 100xg/mLe] XS-5 % XS-6 & ES 64 AT F =6 53 4
& AN A, p-AKT, p-mTOR, p-GSK3B 2 p-4EBP1] W& o] Fraw= =
PI3K/AKT/mTOR 7 2°] 4=A}(aberration)y= HCC ket ¥ede] Qli=dl, PISK/AKT =] A% #A4S1 p-AKT, p-
nlOR, p-GSK3B R p-4BBP1S] Wle] Zrage F3) 47] XS5 5 XS6& HC AIESIA PISK/AKT A% A 4
ZE AT e e olFF & vt

<Adeq) 5> n|EZ= o} o A9 (mitochondrial membrane potential, MMP) W3lo] mX= BIB9S g3 <)

nEZ=go}l o HYES =Astry] Y3 JC-1 nEZ=go} g FJE(JC-1, Grand Island, NY)7} o]&=Sit}.
A9-9EH F24L& nEZTgoloA] YERY 4 )

Huh-7 2 Hep3B AEZE 18mm AW a2l A] 2447 E¢F Z4 o) Oq13‘r. B2 Sof | AEE 6A7F Tk 100
ug/mLe] XS-5 % XS-6 & Eo] AEAL, 100uLe] JC-1 M (HE % 12.5ug/nL)S 37°CAA 308 o
7Feki. 38 AlZskslr] $8l 6-tlolu o] -2-9d Q& (4,6-diamidino-2-phenylindole; ©]&}, DAPI)Z A

7] A, AEE PBSE AAFHYCE. AEZE PRBSE oe] W AHE 5 x4 o)A 29 @A (Olympus,
Tokyo, Japan)o. 2 #a3}l7] ol 33 nfey Ao dAr,

lm

T 102 ¥ e A Ao wE nEIZ=gols dEsk duld ojulxoth. A Add 5o whel HAH
ol EEA~A(intrinsic apoptosis)e} T#Ho] = wEZ=glo} ¥ Ao WM3le] thak XS-5 2 XS-6 &0
EHE FGrtsbr] Y8 JC-1 dAHS 3

T 108 FxetA, A7) Add 5o wheb Huh-7 2 Hep3B AEo 100xg/mL % %9 XS-5 2 XS-6 I ES 6A
7 AFEs W, dxwdAe A4 9 54 o] A Uehde AEEY o)F el BEHJUT. o=
vEZEgole] FAgtet dxgta, AA P AR N2 Hnkd REIE YA FERoIA LA
HhH XS5 2 XS-6 #EES AE s Agolls dFEe] MEdA AA FFgo] ARRRIAY, 54 §go] thefo
2 S7beke ez yehg mEFZE=gote] v 9l dAS Welrt fidE ZleZ B 5 Atk

E3t o AA Pgo] s WiEEZ Yelhd ﬁii XS-5 % XS-6 %i‘%fﬂ 7

<Add 6> A]EFAE(cytochrome) ¢ HE E4S 3 59 AX AHE = &7 <

Huh-7 % Hep3B AIXEE 18mm AW Sebol A 2447 F<F S#HolE AL, 100ug/mLe] XS-5 % XS-6 &&=
S 6AZE Bt AT, vEZEFol-Fold dnQl vEEHA MitoTracker Green FM, Molecular Probes
Inc, Eugene, OR)7} F7hE]o] A= IAZE o WIFE AT, wiX7F AAERAIL, AEE PBSE AHEHAOH,
1:1 H] &9 o E-wEre Aoz 20T 557 Fok LA

1A% AEE PBSE A8 MAFHJ L AEIE ¢ 34 (Santa Cruz Biotechnologies, Santa Cruz, CA)E 4T
oA BRAl wiSEATE. PBSE o] W AlHE F, AEE vk~ Fd-mAE 23 A (1:100, Dianova,
Hamburg, Germany)® A-2oA 1AZF &<t W= ATt Alxs & A17hslstr] 98] DAPIZ G = AT, #fA]
dold  ~AY  duld Olympus) o2 By Hol ¥4 nvle®y &9 (Dako,

oz, Axe FxH
Carpinteria, CA)2.2] Y},

5118 B dyel o

10
e

o] W2 ¥4 #old x=7ld dnA oln|X e}, 7] AlaEolA] XS-5 E XS-6 &

rlo
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[0122]

[0124]

[0125]

[0127]

[0128]

[0130]

[0131]

[0133]

[0134]

[0136]

[0137]

[0138]
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B2 93 MN¥E AJE % FHE ANEFR ¢ & BAoZ FolEgT),

= 118 #Hxstd, A7) Add 6o wel Huh-7 2 Hep3B A Eo| 100ug/mL %9 XS-5 2 XS-6 B3 ES 64
b Agsta vEEHAMitotracker, FA) E AEAF c(FA)2 AAS A, AEAE ¢ TES T
I g xel] vlE AlESE ¢ 2 nEZSEole FES AAYE RHeE YEWth, vEEZ=del v A=
NEZCEZol AEAF ¢ AxE U2 HEE Fisted, ol UAd AER-vsE ofrEEA 29
ExJoltt, MEANAM AEAF 9 Fashe 400x<8&2 FAFJI, A7) A e 3t A¥e HAF+
EFH AL (SEN) E JERATH. (+% P <0.005 2 #xx P <0.001 vs W F*)

<A 7> BEE 23 AE o]F(cell migration) YA &F &<

Huh-7 AEE 90% U- % (confluence)olAl 60mm Aol A|=&a nmlo]m 293 glow A3d X5, vhad
MEE PBSE o]g3le] AAHAL, £AE Huh-7 AEE 100pg/mLe] XS-5 2 XS-6 EIEZ  48A17F

AgEAT. AE= PBSE A H, vgez g H A

E 125 ¥ 9yl o Adde] W2 AE ol% ¥4 A} ofnH et
=
o

w128 FxsW, 47] A 7o) weh HC AE] o Bl the XS5 L Xs-6 LHES] FFS Bres] 9l
6-9 TelolEol Huh7 AEE HESFL WHAEA 0%l EDG wAX AN A, £l AfE AE
o) WAGIN, HEEe 48A Ul &4 9ol 087k AfHACL, K55 L XS-6 Aele AT Ae

Huh=7 AM|3E£9] o]go] A== Ao Yepyith, B ofwx]= 200 < &2 ¥ 3]ct.

<Agd 8> HIEY o3 AE K (cell invasion) JA| &3 <

Aa AL 98, 24-9 A% HolE AW (modified Boyden chambers, pore size, SuM)+= 10% wjE] A
(MatrigeD® FEHAT. 71 T, 2x10° cell®] Huh-7 AMEE 100ug/mLe] XS-5 2 XS-6 #3123} 3],
ol flo] 750 uLe] & wix2 2k AW 9 F ool wiX|H ATt wlF 48A]FF Foll, 4% TEtAEELH S
(paraformaldehyde)oll 4] 20% S¢F 3o Fwo] a3l AIEE 0.5% )28 vHlo]2 2 (crystal violet) o &
A=, e S HHe] MEE AFHEI 400X 9 wiE&R FFEHEAUT. EE 59 F29 9= A
B3l AEE AEe] = AU

o

03¢ ¥ wyel 9 ARell BE A% A% 24 43 ool shsel 484 540l dele) 7] v
Aol Hastng Edfad-24 §(Transwel1-24 unit) H{ 48 o]&3fe] HC AEZS Hfo sk XS-59
XS-6 & =e] &S AUk

& 7] AFe] 7ol wE AX olF A Adte}
AAH = Aoz vegth, BE oJuAE 200X &=
F =t QAH(SEM) & HERHRITE. (++ P <0.005 B s P

T 13& H=xsd, A7) A
FARHAl, AE HES AV
J&?‘E}__E]}\}\—L* J

<0.001 vs THZE)

<AZd 9> AA 9 (Ex vivo) 9T A7) 2% (primary organotypic tumor) 3]AA] EAL =3}
2 57 ¥4

&9 A

M
0

7 BALB/c FERFF-2(AFE, FA 18-20g)S 2@ AdE ©vlo] 2 (Orient Bio. Animal Inc. Seoul, Republic of
Korea) 258 HS5slglth. BE o2 492 <letishal &= 962928 (INHA TACUC) ©] Aol me 4235
9t (approval ID: INHA 180523-569).

654 73 Frul9-~(0rient-Bio, Korea)d o 8X10 cellsS H3&lol] FAEO M Huh-7 o]Fo]2] =
2do] gyEdn). Tl oF 500mm3(4—6—zr)°ﬂ Tagt 3o ¢ 242 HHoR dAEL g 9@ Fx}
ZAHL AAFENeH, F4 dH(FA 1-2m)2 F 72 21-Alo]A vlERE fHE-FHAY. o] 22 H(explant)
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[0141]

[0142]

[0143]

[0145]

[0146]

[0147]

[0148]

[0150]

[0151]

[0152]

[0154]

[0155]
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1.45% o}7FR A~ FEE 24-dof] /fEA o2 ZFo]lEL o 10% FBSE H =% DMEM ®iX| oA wjm . wjoke
2F Eot 2 wE 3YUuit; AlAGE x| oA o] FolH Tt oF 2mel FAAL ZE T (F, IY gYA)o] # €4
vko] v} Ao AFEE Q.

1)

l-«L.l

1. W %2318t (Immunohistochemistry)

248 AN 7IL FEAE 23 tE, Sum FA dHS o] &3] WA s dAS FasSiTt. PBSel
A 10+ &<t 3% HAFSTA(H0,) 2 HE5AITholA]l T3 (peroxidase quenching) e, € % Fh84 &5
(heat-induced epitope retrieval, HIER)&= F-4F &F &M (citrate buffer, pH 6.0)oA 5% &< =S
oh. A7) 22 AHE PBSE AFHAL AA G4 wmE W o R AL 3087 AEEATT.

e, A7l x72 AHe 3-Z2A AE 3 3U(anti-proliferating cell nuclear antigen, PCNA, Abcam) 2
cleaved caspase-3(Cell Signaling Technologies)® 4Tol|Al ¥A] vjd= it PBSE ojg] W A& Fo ZH#A
2 1AIZHES vlol e Eld e 23 FAZ T wgEar, AEFEoH|U-HRP(streptavidin-HRP) 7} A& ¥ A},

mpx|ako 2 A}7) %A HHe tjo}u] =l X ¢l HEzgslo| =22 2 2}o| = (diaminobenzidine
tetrahydrochloride, DAB)Z AN, dvfEA & (hematoxylin) &2 FE A=A, Z+ A 37 o4
o 729 T 400< viER HARE AT

2. W d 3 &v] W (Immunof luorescence microscopy)

AEE 2x10° cells/well®] AE W= DMEM wjAIA 18m AW Fepro] Zujo]E o] 2447k Feb wjks 2l
ok 21 5 6413 Sk Al 100pg/mLe] XS-5 B XS-6 FE &S Astal PBSE AlHsl e, 2:19] oA EAL
—lEE Som 51 Fok PRI

M5l A Aol 1A B9 5% da R W FH/PBSE ATHUL, AEL s BN 12 A
(1:50)9F 7 WhAl wieksl lek. PBSE 7 Wl AIHE F, AEE 229 ohelA 143 T 99 mAR 23
A (1:100) 94 37wl k=]
Zefol=E PBSE F W AlHE I,

1
DABCO, Sigma-Aldrich)e® gglow, FxA #olA 2719 v (0lympus, Tokyo, Japan)S o] &3} 488
2 568 nmoll Al HAFE AT

=
)

o] o

o},

|
3 3 }\gi

1}
B}

m\J

=

rlo

A

Moo
2
Sob o M
PR X

A

L

=0 &
[¢)

o

=

=]
Run

(hematoxylin, H) % @Al (eosin, E) A (H&E) L ZHE, XS-5 H XS-6 &E &

2
AlE T4 A BLAVE g2 Huh-7 T I3 BFhARY FosiA & T4 MXE A (apoptosis) 2
Ab(necrosis) & Fdshs 3oz YEyT.
w3 A7) AE APE, = ol EFEAA FIE cleaved caspase-39 W =71 @ HCC =9k 3A R A A ¢
ME Z2] mtA PCNAY W 7HAE Ea) FoHgrl. RE ol A= 400x &R AHEA, A7 HolEE
£ TH T 2AH(SEN 2 GERN AT, (k+x P <0.001 vs =)

= 15 B el o Adde] e Wy @y 24 onHett,

T 1568 =xstd, A7 T A ghAE dASEE p-AKT 9 p-mTOR] thst W] 48 At dx, 37
XS-5 = XS-6 HEES A3 AolE p-AKT 2 p-mTORY Wdo] ZAadE AoR Ugdth, BE ojn|x=
400x &2 FEEJI, 7] dolHE Ad+t EFHF LA (SEME YR, (##+ P <0.001 vs t2=T)

ol F3l, 7] XS5 H XS-6 £ =0l AE TS At AX APES fFEFesA, A 9 HIC TF &
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[0163]

[0165]

[0166]
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7] B4 BAelA FEE 3 GFS NS AT 5 A,

<A@ 10> HPLC-MSE °l§F 288 74 £4

Agilent 1100 A8 1A% Ax I=rtE1#8y Al A= (High-performance liquid chromatography, HPLC,
Agilent Corp., Santa Clara, CA)& o]&3le] A=EZwtETH (chromatograms)s FH3ITH. EE ARZntE 1
v 42 Hedd 7)€ 2 (Phenomenex Kinetex) C18 A& (100mm><4.6mm i.d. 2.6 um) .2 F3= AT}, o]
&/&(mobile phase) 0.1% ZEAH(formic acid) & /7T 2 0.1% E54F 3+ #leE(methanol) 2 4 &
At & 7l &l (gradient elution) =712 0-23 30%, 2-12% 30-90%, 12-22% 90%, 22-22.13% 90-30%,
9 22.1-30% 30%, 0.5 mL/min®] fr&relth. Ae 2%&E 40T FAHJL, AlE S99 F9 §F 2uL=
TAFHAT, EY AL ESI-LTQ-XL-A& o] E#M(Linear Ion Trap, Thermo Scientific) @& 47|12 HUH
al, dlo]EE 100014 800m/ze] A= ol AA 27 2 %A EE(positive modes)® FHE UL

(<3

L 162 2 2o o AFde wE 14T AA ARrEIHY-AF 23 A20EIY FAZHYT.
XS5 2 XS-6 #¥E =& Y a5 oMAEUYEH(acetonitrile)/E (HPLC-grade, Merck, Darmstadt,
Germany)®] &% Fl(0, 1% B; 0-1.0%, 1-5% B; 1.0-10.0%, 5-30% B; 10.0-17.0%, 30-60% B; 17.0-17.1
i, 60-100% B; 17.1-19.0%, 100%B; 19.0-20.0%, back to 1% B)E ©]-&3%F UPLC-QTof-MS(Micromass Q-Tof
Premier ™, Waters Corporation, Milford, MA) #4& 33t T2 3}3tE9 AF olo|E (experimental
m/z, HRESIMS, error ppm, molecular formulae)® 54 ¥4 F AU},

T 169 Fxatd, A7) Ade 100] WE B4 A, sy 571 s3HEe] s gdaistd B2 [M-H] 7 7
Z ZRE Aow YT m/z 645 4'-t]dH o] EolEStE Z A= (4'-desulphate-atractyloside, CsoHig01351),

m/z 329 9S,12S,13S-E g]s}lo]| == A)-10E-=-e} e A AF(9S, 125, 13S-t r ihydroxy-10E-octadecenoic acid, CigHs05),
m/z 313 (972)-12,13-t]3}o] == A -9-2-e}d| Al 4F(97)-12, 13-dihydroxy-9-octadecenoic acid, CigHs0s), m/z 315
12,13-t)8lo] = E A e Al 4H(12, 13-dihydroxyoctadecanoic acid, CigHs0s), 2 m/z 295 (97)-12,13-9| Z A2
EFEl A AF((97)-12, 13-epoxyoctadecenoic acid, Cighi0s).

A7) 571A] BFgES gl A A (Reaxys) 9t B A (PubChem) % 3ot (ChemSpider) 9} -2 22kl o] g
o]~E o] gete] NS A} Fh& ulo] Hlugo R AP o R FRIE ).

<A 11> BAF B4

HolEE Fa+¥FF AX(SD)E eI ANOVA 2 unpaired Student t-test® AF&3Fe] BAEQITH. 0.05
X 2 ok PHe BAHRE Fositta HEE Q.

oo W ouv uge 54T HES A Lstdtn, geidel B A4 7 Al el el
A8 TAL Jl%e B wgAd A Rolu, old] ola B Wyl Wl A@sE o] ohd He
g, =, 2w 444 Wt B¥E TEET 259 542 elaho geojAr

_15_



k1
N2

1
(g
~

10004 Carhoxyatractyloside 3 &
<
= 5.004
0.00 S—
1500 P ™
Atractyloside HF 5
10.004
=
5004
0.004 A -
2008 HOIA ZH H z0% FH FE2E
1.28 mg/g 027 mg/g FSX 101
< 100,00 (d.w) (d.w.)
200 — —=
HOA ZH 200 FH &2
< 100,00
0.004 ]
200.00 — =
150003 0.47 ma/g HOIAL =8l F 70% TH FE22
3 (dw) FSX 1101
< 100.004 R 0-1‘; mg/g
50.004 (e
(T — . . ; . ; . ; ; . . . ; : :
0.00 1.00 2.00 3.00 400 5.00 8.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 18.00 17.00
Minutes
ZH2
Fr.i Fr.2 Fr.3 Fr.4 Fr.5 Fr.6
ay XFS (180404-1726-XFS-Mth.Lfh) Y%
001 005 009 013 017 021 025 029 033 037 041 045 049 053 057 061 065 0632 073 077
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3000.0% i F | i | i FESRENS SHE SRS RE S AW YY)
Y :
2500.0 =
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2000.0 70
1500.0 | 60
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500.0 LT W 30
1N s 20
0.0 : i
i 10
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EH3

FSXII UPLC PDA 254 nm Chromatogram FSKILOUSEE)
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EH15
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ot
=
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Peak- RT (min)- Name:
1. 11.33¢ 4'-desulpate-atracyloside~
20 12.77+ 98,1285,138-trihydroxy-10E-octadecenoic acid-
3- 16.39- (92)-12,13-dihydroxy-9-actadecenoic acid-
4. 17.43. 12,13-dihydroxyoctadecenoic acid.
5. 118.31 or 18.41+ (9Z)-12,13-epoxyoctadecenoic acid-
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