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SUMMARY

I. Title
Development of health functional foods for the improvement of blood circulation from

Ligularia fischeri extract

II. Achivements of Research Development and Implementation Performance

Patent Publication HuMan I
Contents y . . Presentation Lb an y esource
Application | Registration| SCI KSCI evelopment
Goal 2 1 3 2 0
Achivement 3 0 3 2 13 4

III. Objectives and necessity of the research

1. Research Objectives

The final goal of this research is to develop health—functional food for improving blood
circulation using Ligularia fischeri extracts and to establish a mass production and safety
assessment of functional ingredient. This research was performed to be acquired for
individual health—-functional food ingredients by proving the scientific evidence and efficacy
evaluation of domestic agricultural resources. In addition, this research was intended for

industrialization of personalized health—functional food.

2. Necessity of the research
In modern society, metabolic syndrome accompanied with blood circulation disorder is
increasing due to westernization diet, industrialization and emotional sterss. Also, the
prevalence rate of metabolic syndrome increased dramatically over the past decade in
Korea. Therefore, establishment of the efficacy and safety of a variety of health food is
required in order to protect health of people and to strength national competitiveness. In
addition, because abdominal obesity and obese children are growing as social problems, the
development of health-functional food for improving blood circulation and lipid metabolism

by the domestic agricultural resources is required.

IV. The contents of the study

O Identification of marker compounds for standardization of as functional ingredient
- Deternination and analysis of active components
- Optimization of extrraction process of functional ingredients

- Development of protocol for clinical trial



O o0 0o 0O O O O

Establishment of standardized optimal extraction process

Pilot scale extraction with mass—up process

Isolation and analysis of bioactive components from optimal extracts

Standardizing of specifications for raw materials and validation of raw materials

Design of huMan trial and approval of IRB

The evaluation of anti-oxidant effect using the Ligularia fischeri extract(LFE)

The evaluation of inhibitory effect of LFE and active compound (ethyl caffeate) on adipocyte
differentiation in preadipocytes

The evaluation of inhibitory effect on platelet agglutination and antithrombotic effect
using LFE and active compounds in vitro

In vivo evaluation test for improvement of blood circulation using LFE

Investigation of efficacy and functional maechanism of Ligularia fischeri extract for
improving blood circulation

Active components of Ligularia fischeri in regulating angiogenesis and cancer

progression

. The results of Research and Development

Isolation of 12 compounds including marker and bioactive components. Establishment of

optimization analytical condition using HPLC for marker and bioactive components.

Establishment of optimization analytical condition using HPLC and standardizing of
specifications for raw materials according to HPLC method validation for raw materials

and marker compounds.

Pilot scale extraction with mass-up process using standardized optimal extraction

process.

The evaluation of anti-oxidant effect using the Ligularia fischeri extract (LFE)

We examined the tasting for free radical scavenging activity with ABTS and DPPH assay, to
confirm the anti-oxidant effect of LFE depending on region and dosage. As a result, we
showed the Inje regional sample (50% EtoH extract of Ligularia fischeri) has the strongest

anti—oxidant effect.

The evaluation of inhibitory effect of LFE and active compound (ethyl caffeate) on adipocyte
differentiation in preadipocytes

To measure the adipogenic effect of LFE and active compound, we examined the testing for
adipocyte differentiation. LFE and compounds treatment resulted in the dose-dependent
decrease of triglyceride accuMulation. Especially, ethyl caffeate suppressed the expression of
adipogenic marker genes and also inhibited the expression of PPARy and CEBPa at both
mRNA and protein levels in preadipocytes.

_6_



O The evaluation of inhibitory effect on platelet agglutination and antithrombotic effect
using LFE and active compounds in vitro
As a result, we observed that treatment with 100ug/ml of LFE (50% EtOH extract of
Ligularia fischer) have the inhibitory effect on platelet agglutination. And active compounds
such caffeic acid (5uM), ethyl caffeate (5uM) and chlorogenic acid (10uM) also suppressed platelet
agglutination activity, respectively. However, Any treated samples did not show the

antithrombotic effect from in vitro evaluation.

O In wivo evaluation test for improvement of blood circulation using LFE
After we made the hypercholesteremia and hypertriglyceridemia mouse model using a
high—carbohydrate diet, modeling mice were treated with LFE (50% EtOH extract of Ligularia
fischerr) using oral administration for 12 weeks. And than we analyzed the effect the
improvement of blood circulation of LFE. Consequently, LEF from the concentration of
100, 200, 400 and up to 800 mg/kg have the effect on reducing level of total cholesterol
and triglyceride values in the blood from mouse model. We also confirmed the low
values about the atherogenic index (AI) and cardiac risk fator (CRF), which have

related to LEF effectiveness.

O In addition to biological activity improving blood circulation, we report novel roles and
molecular mechanisms of the extracts and biologically active components of Ligularia
fischeri in regulating angiogenesis and cancer progression. These findings warrant
further evaluation and development of Ligularia fischeri for the prevention and
treatment of pathological states associated with angiogenesis as well as for blood

circulation improvement.

VI. Plans for utilizing the results

This research has established activ components, standardized functional ingredients,
mase production of functional materials, and also identified the functional mechanism of
Ligularia fischeri extracts based on the in vitro study and experimental animal study.
These findings suggested global competitiveness of health—functional food by presenting
international and domestic journals and conferences, which has promoted the utilization and
export possibility of functional foods made in Korea. Also, Th research has contributed to

industrial development by hpMan resource development for future growth.
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S nlero 7 50% EtOH ¢ 70% EtOH &wju]&or] A gEde] 3
B,

shefo] =4 &
AEgom Fus a5zt FE5E 5 Lelelel AFH R 50% EOH +5& 4
o] 2Eguw 1Y
- ZAAAFNA 30%, 50% FEES FArsE &Ado] Y feedlon FE e % 20 ¢
2ol 50% FE=ol 7P Eokth wiepbd B A-aAel A= 50% EtOHZE HF =& A4
Cig
- _I:I DAD1 A, Sig=320.15 Ref=off (BON'348 ASSAY\G45 2015-08-14 12-23-28\20150914000001.0) 3,5-DCQA
40 4 chlorogenic acid
Neochloregenic acid
4.6-DCQA
i 3,4DCQA
a9 1. 33 A FE A (standard)®] HPLC chromatogram
i 1. EtOH w59 FE5E9 =
0% EtOH 30% EtOH 50% EtOH 70% EtOH 100% EtOH
FEE TE 9.18% 5.62% 5.84% 4.69% 2.04%
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[ DAD1 A, Sig=330,16 Ref=off (GON\G43 ASSAY'G49 2015-09-14 13-23-28120150914000002.0)

i 0% EtOH
] Neochlorogenic acid 3,4-00305ADC " m——
l chlerogenic acid -5-DCQ W
" A Nk :
S A
0 10 20 0 20 5 0 i
T=1 DADT A, 5ig=320,16 Ref=off (GON/GA3 ASSAY\G45 Z015-05-14 13-23-28.201505712000003.07
e 30% EtOH
"0 -
N A—Mﬁ*ﬁ JL\—]L
¥ N LK.
o 10 20 20 40 £ €0 i
1 DAD1 A, Sig=3320,16 Ref=off [GON'G43 ASSAY'G49 20150514 12-23-28'201502914000004.0)
- 50% EtOH

e

Ll

o M
1 i A
T T
10 20

T T T T
a 30 40 50 80 miry
[ DAD1 A Sig=330, 1€ Ref=off (GON'G49 ASSAYG49 2018-09-14 13.23-28120150814000008.0)
e 70% EtOH
40 A
. _‘A__A_—ﬂ_,—J\b_” ~J\_/\
01 S
T 1 T T T T
0 10 20 30 40 50 &0 i
[J DAD1 A, Sig=320,16 Ref=off (GON'G49 ASSAY'342 2015-05-14 13-23-28'20150914000006.D)
— 95% EtOH
_;ﬂ -
20 fl
ol N A amJ\ A
T T T T T T
Q 10 20 0 &0 50 &0 i

a9 2. S 3 FEE

# 2. EtOH #=4 T84

HPLC chromatogram

2ol ghabla

70% EtOH 100% EtOH

Compound 0% EtOH 30% EtOH 50% EtOH
Chlorogenic acid 0.74% 1.92%
Neochlorogenic acid 1.08% 0.34%
g?g%g?gio acid A 6gog 2.30%

{;?ig’gggic acid B o504 0.43%
%Zf’gfl[lfgégj?ic acld C o790 147%

2.42% 2.12%
0.25% 0.17%
2.08% 4.50%
0.90% 0.33%
1.51% 1.37%

1.71%

0.12%

2.99%

0.42%

1.65%
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3 3 A9 50% EtOH

= = X1

TEE

A2 Sl

Compound G49-HI-C G49-HJ-C G49-HP-C G49-HY-C G49-HT-C
Chlorogenic acid 2.376% 0.455% 0.515% 1.391% 0.391%
Neochlorogenic acid 0.148% 0.020% 0.004%% 0.034% 0.021%5
Isochlorogenic acid A 2.755% 1.358% 0.689% 2.236% 1.916%
Isochlorogenic acid B 0.532% 0.062%% 0.014% 0.021% 0.096%
Isochlorogenic acid C 1.543% 0.413% 0.174% 0.357% 0.444%

4. AAE 53 FEES] ARAYE
(Area)
Compound B = A] AHA]
Chlorogenic acid 4172.5 9252.4 9164.2
Neochlorogenic acid - - -
Isochlorogenic acid A 18893.1 27112.9 20429.8
Isochlorogenic acid B 16192.4 16272.3 131959
Isochlorogenic acid C 2262.5 4514.7 6469.2

T DADT C, Sig=330,16 Ref=off (CAGOMCAFFEDYLOUINIC ACID-{ 2013-05-20 16-33-5220 120204000004, 0

o

[= 44,355

maLl
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S00
dar - 8 =
g 2 = 5 & = k!
200 H o« P =} g e ] :
A ik L e
. A A A A,
; - - - -
=] 0 20 g0 50 {=1s] i) 20 il
[ DADR1C, Sig=330,16 Ref=off (CAGOMCAFFEOYLQUINIC ACID-1 2013-05-20 16-32-58\20 1320204000005 .0)
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500 &
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o 20 Fo 20 il
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meall 7]
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s00 - o
i
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5 2]
= o
200 - % = g 8 g
23 = ] @
I BA o o i
5 T T T — 5
o 0 zZ0 g0 70 20 il
[ DAk C, Sig=330,16 Ref=off (CAGOMN\CAFFEOYLQUINIC ACID-1 2013-05-20 16-33- 58QD1SDQDQDDDD11 D)
maLl 5 G49-NI-5-C

]

F 3,857
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F 5 QAN wFH FEEI Feddd wE o Bl

Compound G49-NI-C G49-NI-L-C  G49-NI-5-C
Chlorogenic acid 6.29% 5.53% 2.26%
Neochlorogenic acid - - -
Isochlorogenic acid A 15.45% 16.79% 1.32%
Isochlorogenic acid B 16.96%6 16.15% 5.76%
Isochlorogenic acid C 2.50% 2.45% 0.92%

- w3l 50% oleES 7hetal 24A13F Aol FEEAY. FEAS AW HAN FFAIA
qetE FEE(G9-05 e FE=25 T a8 & 4 HEEe IEI o &o}
Aol E, Rtz & 2533

- Z4zke] £8TS AP HAA SEAA il FEES DAL, ATE(G49-0), oAl
olE (G49-C-E)¢} #&&(G46-C-B) F=&< 24 A=vtEadg2E A8+

- A47te] AEgEd dste] prep-HPLCE A dsto] & 3theEs dAs (=4 1.2)

Ligularia fischeri 50% EtOH extract
G49-C
I
I I
Hexane ext. Aqua layer
G49-C-H |
I I
CH,Cl; ext. Aqua layer
G49-C-M |
I I
EtOAC ext. Aqua layer
G49-C-E \
prep-HPLC
ACN/H,0(0.1% TFA) [ I
BuOH ext.
r I I | I G49-C-B Aqua layer
G49-CE-l - GA9-C-E-4 GA9-C-ES . | GA9-CE-11 G49-C-E-12 Sephadex LH-20 G49-C-W
caffeic acid hyperoside  2"-acetyl hyperoside ethyl caffeate MeOH:H,0(:1)
Ligularia fischeri 50% EtOH extract GA49-C-1 - G49-C-7  G49-C-8 - G49-C-12
G49-C hyperoside 3,5-DCQA
Diaion HP-20
MeOH/H,0
CHCl3=Chloroform
I I I CH,Cl,=Methylene chloride
G49-C-1  G49-C-2 .. G49-C-6 G49-C-7 EtOAc=Ethyl acetate
Prep-HPLC BuOH=Butanol
ACN/H,0(0.1% TFA) MeOH=Methanol
H,O=Water
[ | | | | ACN=Acetonitrile
G49-C-2-1 G49-C-2-2 .- G49-C-2-4 -~ G49-C-2-6 G49-C-2-7

chlorogenic acid  caffeic acid

=2 1. 84 &4 isolation scheme.
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Ligularia fischeri 50% EtOH extract

CHCl3=Chloroform

G49-C CH,Cl,=Methylene chloride
| EtOAc=Ethyl acetate
| | BuOH=Butanol
Hexane ext. Aqua layer MeOH=Methanol
G49-C-H | H,0=Water
| | ACN=Acetonitrile
CH,Cl; ext. Aqua layer
G49-C-M |
I I
EtOAC ext. Aqua layer
G49-C-E \
prep-HPLC
ACN/H,0(0.1% TFA) [ |
I | | | | ng:'é)ét' Aqua layer
GA9-C-E-1 - GA9-C-E-4 - G49-C-E-6 ~ G49-C-E-8 GA49-C-E-13 Sephadex LH-20 G49-C-W
prep-HPLC MeOH:H,0(2:1)
ACN/H,0(0.1% TFA)
| | | | |
GA9-C-E-4-1 - GA9-C-E-4-4 G49-C-E-4-5 prep-HPLC G49-B-1 G49-B-2 - G49-B-7
Methyl caffeate | AcN/H,0(0.1% TFA) prep-HPLC
| | | ACN/H,0(0.1% TFA)
G49-C-E-8-1 ~ G49-C-E-8-8 G49-C-E-8-9 G49-C-E-8-10
Mehtyl 3,5-dicaffeoyl quinate Quercetin G49-B-1-1 G49-B-1-2
Fukinolic acid
Fukinolic acid
O DADY A, Sige330,18 Reteot! (G438 VALIDATION SANGA0 VALIDATION(SA) 201407.02 15-37.3520140703008001.0)
maAU :f 3,5-DCQA
Y Ethyl caffeate

25 Chiorogenic acid

{

Hyperoside
10 3,4-DG
Caffeic acid \l/
" Neochlorogenic acid JLJ
a-
o 10 20 30 @

4 2 gehEe Eel=

.

it

- 2 A

9 HPLC AZvE 12
B3tA BA datag B3 FHAA dLIHFEY 7+ TH

2% 700 MHz NMR (cryo probe)S o] 83te] 2418k NMR data (‘H-,

BC-NMR, 1H-1H COSY, HSQC, HMBC)Z %3} proton¥} carbon®] connectivityol] tfat #

B 2 mass datas ©]-&3%F molecular formula®] el.

- A4® Tz di¢ dataEs 7] T vl gl
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(1) Identification of hyperoside

e'H NMR (700 MHz, Acetone-dk) & 757 (1H, dd, J = 9.0 and 2.0 Hz, H-6"), 7.99 (1H, d, J
= 20 Hz, H-2'), 693 (1H, d, J = 9.0 Hz, H-5'), 651 (1H, s, H-8), 6.26 (1H, s, H-6), 517
(1H, d, J = 7.7 Hz, H-1"), 349 ~ 394 (6H, m, H-2"~6"). "C NMR (176 MHz, Acetone-ds)
§:157.3 (C-2), 1344 (C-3), 1781 (C-4), 161.3 (C-5H), 988 (C-6), 1646 (C-7), 93.8 (C-8),
156.9 (C-9), 104.2 (C-10), 121.3 (C-1"), 115.1 (C-2"), 1444 (C-3'), 148.7 (C-4"), 1169 (C-5'),
1215 (C-6'), 1039 (C17), 71.7 (C-2"), 735 (C-3"), 680 (C-4"), 755 (C-5"), 60.1 (C-6").
ESI-MS, m/z 465 [M—H]. Compared with the 'H NMR spectruM of hyperoside, an
additional singlet at § 6.85 ppm (2H) and a remarkable downfield shift of the galactoses”
2'-H (dd, § 5.12 ppm) and the anomeric 1"-H (d, § 5.30 ppm), indicating acylation at C-2",

were bserved.

mEnn
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B BEE B EEReEE B

% 6. 'H-NMR spectruM
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200

B 10 140 60 © 2

a9 7. BC-NMR spectruM

| ‘ J\J |

19 8. HMBC NMR spectruyM
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fufufudul

02701

J—
e T
T Y N |

i

1% 9. Mass spectruM
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(2) Identification of 2”-acetyl hyperoside

e'H NMR (700 MHz, MeOH-d,) &: 7.71 (1H, d, J = 2.1 Hz, H-2"),757 (1H, dd, J = 84 and
21 Hz, H6"), 699 (1H, d, J = 84 Hz, H-5"), 640 (1H, d, J = 1.4 Hz, H-8), 6.21 (1H, d,
J =14 Hz, H-6), 543 (1H, d, J = 84 Hz, H-1"), 531 (1H, dd, J = 84 and 9.8 HzH-2"),
391 (1H, br d, J = 2.8 Hz, H-4"), 374 (1H, dd, J = 35 and 14.0 Hz, H-3"), 3.66 (1H, dd, J
= 6.3 and 11.2 Hz, H-6"a), 360 (1H, dd, J = 6.3 and 11.2 Hz, H-6"b), 352 (1H, m, H-5"),
216 (3H, s, CHs). ®C NMR (176 MHz, MeOH-d,) §:157.0 (C-2), 133.8 (C-3), 177.9 (C-4),
161.7 (C-5), 98.3 (C-6), 1644 (C-7), 931 (C-8), 1569 (C-9), 1044 (C-10), 1215 (C-1"),
114.7 (C-2'), 1445 (C-3'), 1484 (C-4'), 1159 (C-5'), 121.6 (C-6'), 100.3 (C1"), 72.7 (C-2"),
716 (C-3"), 688 (C-4"), 758 (C-5"), 60.4 (C-6"), 19.8 (CHs;CO), 171.2 (CHsCO). ESI-MS,

m/z: 505.03 [M—H]".

R = acetyl

19 10. 2"-acetyl hyperoside®] %

19 11. 'H-NMR spectruM 18 12, BC-NMR spectruM
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(3) Identification of caffeic acid
«'H NMR (700 MHz, MeOH-d;) 6: 755 (1H, d, J = 16.0 Hz, H-7), 7.05 (1H, br s, H-2),

695 (1H, br d, J = 80 Hz, H-6), 6.80 (1H, d, J = 80 Hz, H-5), 624 (1H, d, J = 16.0
Hz, H-8). ®C NMR (176 MHz, MeOH-dy) 6§:1264 (C-1), 1136 (C-2), 1454 (C-3), 1481
(C-4), 115.1 (C-5), 121.4 (C-6), 1456 (C-7), 114.1 (C-8), 169.6 (C-9).

19 13. Caffeic acid® +%

NN
|- ulﬂ____._.___.f-u-._..p.t___'f~__\,_4~wfinu.__.‘

L] ‘ |” L L1
EEm e A B o P e e
18] 14. 'H-NMR spectruM 1% 15. PC-NMR spectruM

(4) Identification of caffeic acid ethyl ester
e 'H NMR (700 MHz, MeOH-d)) : § 755 (1H, d, /=16.0 Hz, H-7), 7.05 (1H, d, /=2. 1Hz,

H-2), 695 (1H, dd, J=2.1, 82Hz, H-6), 696 (IH, d ,/=84Hz, H-5), 627 (1H, d,
J=16.0Hz, H-8), 423 (2H, q, J=7.0Hz, H-10), 1.33 (3H, t ,/=7.0Hz, H-11). “C NMR
(176MHz, MeOH-dy) & 167.9 (C, C-9), 1481 (C, C-4), 1454 (C, C-3), 1453 (CH, C-7),
126.3 (C, C-1), 1214 (CH, C-6), 1150 (CH, C-5), 1136 (CH, C-8), 113.3 (CH, C-2), 60.0
(CHz, C-10), 13.2 (CHs, C-11). (-)-ESIMS m/z : 207.07 [M-H]
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(5) Identification of chlorogenic acid

HOOC OH

Caffeoyl

R = caffeoyl

19 21. Chlorogenic acid®] %

o s A el A
5 S R3S ;3‘; 5] 180 170 160 150 140 130 120 110 100 %0 80 70 60 50 40 30 20 10 O  ppm
1 13
19 22. "H-NMR spectruM 15 23. "C-NMR spectruM
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(6) Identification of neochlorogenic acid

HOOC

OH

4
OH

R = caffeoyl

Caffeoyl

19 25. Neochlorogenic acid®] %

¥ 6. 'H and C NMR data of chlorogenic acid and neochlorogenic acid

Chlorogenic acid®

Neochlorogenic acid®

Caffeoyl Bc 'H Bc 'H
1 1256 125.7
2 114.3 7.03 114.6 702 d 2.0
3 145 144.3
4 148.4 148.1
5 115.8 6.76 d 8.0 115.8 6.76 d 8.0
6 121.4 6.98 dd 82 121.1 6.97 dd 82
7 145.6 742 d 16 1455 746 d 16
8 114.8 6.15 d 16 115 6.20 d 16
9 165.8 166.1

COOH 175 176

Quinic
1 735 72.9
2 36.2 2.03 - 1.77 35.1 202 - 1.85
3 68 5.06 m 71 517 m
4 70.9 342 br s 71.2 3.54 dd 4.0
5 70.3 3.92 br s 67.2 3.86 dd 124
6 37.2 2.03 - 1.77 39.5 202 - 1.85

'H=700 MHz, “C=176 MHz, “MeOH-dj4
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(7) Identification of isochlorogenic acid A

e 'H NMR (700 MHz, MeOH-d,) 7.62 (1H, d, J = 159 Hz, H-3'), 757 (1H, d, J = 159 Hz,
H-3'), 7.07 (1H, d, J = 1.70 Hz, H-5"), 7.07 (1H, d, J =1.7 Hz, H-5'), 6.98 (1H, dd, J =
1.7, 82 Hz, H-9'), 696 (1H, dd, J = 1.7, 82 Hz, H-9'), 6.78 (1H, d, J = 82 Hz, H-8'),
6.78 (1H, d, J = 82 Hz, H-8'), 6.35 (1H, d, 159 Hz, H-2'), 6.26 (1H, d, J = 159 Hz,
H-2) (caffeoyl groups); 543 (1H, ddd J = 3.2, 3.9, 7.1 Hz, H-5), 538 (1H, m, H-3), 3.97
(1H, dd, J = 3.2, 74 Hz, H-4), 232 (1H, dd, J = 3.9, 13.8 Hz, H-6a), 2.25 (2H, m, H-2),
217 (1H, dd, J = 7., 138 Hz, H-6b) (quinic qcid moiety); “C NMR (176 MHz,
MeOH-dy: 1775 (C-7), 169.0 (C-1'), 1685 (C-1'), 149.8 (C-7'), 149.7 (C-7'), 147.4
(C-3"), 1472 (C-3"), 147.0 (C-6"), 147.0 (C-6"), 128.1 (C-4"), 128.0 (C-4"), 1232 (C-9"),
123.1 (C-9'), 1166 (C-8'), 116.6 (C-8'), 1158 (C-2'), 1154 (C-5"), 1153 (C-5"), 115.3 (
C-2") (caffeoyl groups); 74.8 (C-1), 72.7 (C-5), 72.3 (C-3), 70.8 (C-4), 38.0 (C-2), 36.1
(C-6) (quinic acid moiety); (-)-ESIMS m/z : 515.12 [M-H]

HOOC OH

Caffeoyl

R = caffeoyl

19 25. Isochlorogenic acid Al %
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(8) Identification of isochlorogenic acid C

HOOC

Caffeoyl

R = caffeoyl

19 29. Isochlorogenic acid C 9] %
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(9) Identification of quercetin

e'H NMR (700 MHz, MeOH-d)) & 7.73 (1H, d, J = 218 Hz, H-2'), 764 (1H, dd, J =
223, 6.28 Hz, H-6'), 6.88 (1H, d, J = 847 Hz, H-5"), 6.38 (1H, d, J = 2.03 Hz, H-8), 6.17
(1H, d, J = 2.04 Hz, H-6). ®C NMR (176 MHz, MeOH-d,) &: 1774 (C-4), 1656 (C-7),
162.6 (C-5), 158.3 (C-9), 148.8 (C-4"), 1480 (C-2), 146.3 (C-3"), 137.3 (C-3), 124.1 (C-1"),

121.7 (C-6"), 1163 (C-5'), 116.0 (C-2), 1045 (C-10), 99.3 (C-6), 944 (C-8). ESI-MS,
m/z: 304 [M—HIJ".

19 31. Quercetin® %
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19 32, 'TH-NMR spectruM 1% 33, "C-NMR spectruM

(10) Identification of methyl 3,5-dicaffeoyl quinate

e 'H NMR (700 MHz, MeOH-d,) & 7.63 (1H, d, J = 159 Hz, H-3"), 755 (1H, d, J = 159
Hz, H-3"), 7.06 (1H, d, J = 2.0 Hz, H-5"), 7.05 (1H, d, J = 2.0 Hz, H-5', 697 (1H, dd, J
= 81, 20 Hz, H-9"), 6.95 (1H, dd, J = 81, 20 Hz, H-9"), 678 (2H, d, J = 82 Hz, H-8"
and H-8'), 635 (1H, d, J = 159 Hz, H-2"), 623 (1H, d, J = 159 Hz, H-2"), 543 (1H,
dd, / = 13.0, 7.8 Hz, H-3), 539 (1H, dd, / = 81, 3.1 Hz, H-4), 530 (1H, dt, / = 6.5, 3.3
Hz, H-5), 369 (3H, s, OCH3), 2.33 (1H, dd, J = 139, 3.4 Hz, 6-Hax), 2.17 (2H, dd, J =
125, 86 Hz, 2-H ), 203 (1H, dd, J = 139, 6.3 Hz 6-Heq). "C NMR (176 MHz,
MeOH-dy) & 1757 (s, C-7), 1688 (s, C-1"), 167.9 (s, C-1"), 149.8 (d, C-7’ and C-7"),
1474 (d, C-3" and C-3"), 1469 (d, C-6’ and C-6"), 127.8 (d, C-4" and C-4'), 1233 (s,
C-9’" and C-9”), 1165 (d, C-8' and C-8"), 1153 (d, C-5' and C-5"), 114.8 (s, C-2"),
114.8 (s, C-2"), 747 (s, C-1), 723 (d, C-4), 71.9 (d, C-3), 685 (d, C-5), 53.1 (q, OCH3),
464 (s, C-2), 35.7 (s, C-6). ESI-MS, m/z: 530.14 [M—H]".

19 34. Methyl 35-dicaffeoyl quinate ¢ %
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19 38. Mass spectruM
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(11) Identification of methyl 3,5-dicaffeoyl quinate

e'H NMR (700 MHz, MeOH-dy) & 7.53 (1H, d, J = 156 Hz, H-7), 702 (1H, d, J = 18
Hz, H-6), 693 (1H, dd, J = 84, 1.8 Hz, H-2), 6.76 (1H, d, J = 84 Hz, H-3), 625 (1H, d,
J = 156 Hz, H-8), 3.31 (3H, s, H-10). "C NMR (176 MHz, MeOH-d)) &: 169.8 (C-9),
1496 (C-4), 1469 (C-5), 146.8 (C-7), 127.7 (C-1), 1229 (C-2), 1165 (C-3), 1151 (C-6),
114.8 (C-8), 52.0 (C-10). ESI-MS, m/z: 194 [M—H]'

19 39. Methyl 3,5-dicaffeoyl quinate®] %
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28 40. '"H-NMR spectruM 28 41. "C-NMR spectruM
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(12) Identification of fukinolic acid

e'H NMR (700 MHz, MeOH-dy) &: 7.72 (1H, d, J = 16.1 Hz, H-7"), 7.10 (1H, d, J = 2.3
Hz, H-2"), 7.01 (1H, dd, J = 2.3, 83 Hz, H-6"), 6.80 (1H, d, J = 8.3 Hz, H-5"), 6.74 (1H, d,
J = 80 Hz, H-2'), 664 (1H, d, J = 2.0 Hz, H-5), 659 (1H, dd, J = 22, 82 Hz, H-6"),
6.42 (1H, H-8"), 565 (1H, H-2), 2.95a, 3.08b (d, / = 135 Hz, H-4), "C NMR (176 MHz,
(C-5), 1709 (C-1), 1683 (C-9”), 149.8 (C-4"), 1482 (d, C-7"), 1469
(C-3"), 145.7 (C-3"), 1453 (C-4), 1280 (C-1'), 1279 (C-1"), 123.3 (dd, C-6"), 123.1 (dd,
C-6'), 1188 (d, C-2"), 1166 (d, C-5"), 1159 (d, C-5"), 115.3 (d, C-2"), 114.3 (d, C-8"), 80.4

MeOH-d)) 6&: 174.8

(d, C-2), 783 (s, C-3), 42.2 (d, C-4). ESI-MS, m/z: 457.05 [M—H]".

19 42. Fukinolic acid®] +%
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caffeoyl quinic acid A€ & FEEAAE AZEsH717F
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folstar gaFo] w1, HPLC #&l59] 453 4% (chlorogenic acid, 3,4-di-caffeoyl quinic

Chlorogenic acid (3-caffeoyl quinic acid)
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3,5-di—caffeoyl quinic acid

(Isochlorogenic acid A)
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(2) HPLC #4 =74

InstruMent Conditions
HPLC system Agilent 1100-DAD
ColuMn Kormasil 100-5Cis. bum, 4.6 x 250 mm
ColpMn temp. 30T
Time Water (0.1% TFA) Acetonitrile
0 90 10
20 90 10
Mobile phase 30 82 18
64 82 18
65 0 100
75 0 100
Detector 330 nm
Flow rate 1.0 mL/min
Injection voluMe 10 0
T DR ST R VAL TDAT IR SR VAL DA TIOR3 0 T A o0 )
o 3,5DCQA
5] i ]

4,5DCQA
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a9 45, A FAEE2] HPLC chromatogram¥ UV spectrum
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9 46. &3 FEE29 HPLC chromatogram
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O DADT C, S5ig=330,16 Ref=off (343 WALIDATION(SANGAE VALIDATIONSA) 2014-04-10 11-04-242014041 0000004 [

70~

G0

47 507

50

13525
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42.071
58044
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44 024

3
1
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o 0 20 20 40 &S0 B0

a9 47 AxAZAEEYN 3 FFE4 HPLC chromatogram
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48 74 B+ 2 ¢= validation

Gl
B

FEE9 7

yE

Al

N
u
2

| ek B Hol A test A1EAF

=4

FH F2E /FE Y ADPEL AN FHsm ol WF NI BFuA
Wejelo] A S A8+

A=

w3 FEE(GMP MM 59 F55)

chlorogenic acid (3-caffeoyl quinic acid) ¥<3%
3,4-dicaffeoylquinic acid
3,5-dicaffeoylquinic acid

B B B
M AN N
o o oy

4 5-dicaffeoylquinic acid

B dold Ay R AEEH

(1) Edold NIAFENZEZ

A2l chlorogenic acid, 3,4-di-caffeoylquinic acid, 3,5-di—caffeoylquinic

4 5-di-caffeoylquinic acid &+ %.

=
T
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(2) B golH AFF=

- 7l 2 A 7" AEY T FEAP digk AXAA, e, AU, 929
FAAIZE DL HA O gigk Q@A digk AFEE AP 5.
(3) A1 gy
h Ag%y 2 24717124
- Al gig AsdAgEd 9 EA77E2AS ZAR A AAgE 7l 2 AT
& 2A07 AP AL.
E 7. ARAARERD 2 #4774
A4 Kromasil 100-5Cig (4.6 x 250 mm, 5 um)
. o) : .
RES A 01% TFA in HO
B:oAEYESH
A&7] A R EFFFEA (543 0 330 nm)
4 1.0 mL/min
‘;I'L‘?:}‘%]; 10 ul
AF-&-3+ HPLC .
Agilent 1100-DAD
System
Al ZHGE) ol 574 A(%) o] 5 B(%)
0 90 10
20 90 10
30 82 18
64 82 18
65 0 100
75 0 100
g "y dgold AWy 9 A7
(1) ol A ¥
7hH) A8 %3
@ Blanke] &9l
- 50% EtOHeo| & F#HAIFH TS v A2 F5S FAst7] st FEFA U] 7]
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712719 me A get o Aozl F=3Ze] {FA Al chlorogenic  acid,

3,4-dicaffeoylquinic acid, 3,5-dicaffeoylquinic acid, 4,5-dicaffeoylquinic acid®] 3] =<}
HAA] gas g2

@ chlorogenic acid, 3,4-dicaffeoylquinic acid, 3,5-dicaffeoylquinic acid, 4,5-dicaffeoylquinic
acid T H =4
- chlorogenic acid X% 79mg, 34-dicaffeoylquinic acid X% 2.6mg,
3,5—dicaffeoylquinic acid ¥<3% 11.0mg, 4,5-dicaffeoylquinic acid ¥ <% 7
23] 2ol 50% EtOH=Z o] 23] 50mL=Z str) o] He maddolgt g} w
dH 10mLS 50% EtOH=Z 50mLZ St} o] A FFo

=]

91 EZ

=z
AL T
Chlorogenic acid £+3% 7.9 mg
. . e e X599 10 mL
3,4-dicaffeoylquinic acid &% 2.6 mg
3,5-dicaffeoylquinic acid =% 11.0 mg 509
4,5-dicaffeoylquinic acid E<+% 7.2 mg EtOH
50%
EtOH
B 50 mL ((3+9)
50 mL (59 9Y)

=

Placebo

Ll
A

FE5 60 mg

50% EtOH

@ FF=NY FFH FEFE HA EFEAAY 3FE
- ol Az LN 5 mLy +FH FEE 30 mge FHAdte] 50% EtOH=Z A &3] 50
mL=Z $tt} o] A VX3 Al V7|27 wel Algele &S AT
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A
7H FE2 4 2HY

50% EtOH

) 2 3

(@D Chlorogenic acid

3% 8 Chlorogenic acid Zwd¥ H3 FE5&E HdA EdEANAY IJ+&
3]

R ELLEE! RT PELE

(%)

Blank (50% EtOH) -

Chlorogenic acid X ¢ 13.561 832.94257
=5 FEE 13.494 802.39148 2.86
Chlorogenic acid £ + &3 F&E 13.525 824.29498 101.40

¥ 9. Chlorogenic acid ¥ =% A 7F
RER N Z3FAAZE ()
Chlorogenic acid 13.561

- 99 A¥;Eo|A HZo] chlorogenic acide €43 2% ™ Blankel A

I AXE I=27F 9992 chlorogenic acid 5 + &3 FEE Aldd3 19 IF&
L 1o
=

100.81% =4 <zdt A3E AUk H9 Z234E T3¢ AL w B FAYH
chlorogenic acids F43t=t] oA SolAdo] S & & 5 U5

@ 3,4-dicaffeoylquinic acid
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¥ 10. 34-dicaffeoylquinic acid (N3 #F3F FE5&5 Hd T4 34
ol dAE A% RT DR 3 +E&(%)
Blank (50% EtOH) -
3,4-dicaffeoylquinic acid Z << 45.004 268.93582 -
=H FEE 44,922 228.16481 0.73
34-dicaffeoylquinic acid 2<% + ¥+3 F&& 44925 253.49188 101.99

¥ 11. 34-dicaffeoylquinic acid 3] =% A| 7+

o

=
A=

ol

N ZAFAA T (3

3,4-dicaffeoylquinic acid 45.004

e AFpgFoA BEo] 34-dicaffeoylquinic acide A3 EelEw  Blanko] A=

3,4-dicaffeoylquinic acid¥} A X]+= A7 gl o™ 3 4-dicaffeoylquinic acid T+ + F+3

FE=E ANFZAY 19 IFE2 101.9% =24 Fost 2yE A 99 A3E T3 A&
u B BEAubhye A oA 35-dicaffeoylquinic acide SA3s=d do]A EolAo] S
gl & 5 U
@ 3,5-dicaffeoylquinic acid
¥ 12. 35-dicaffeoylquinic acid ¥ #3 FE58 A EFEdAY 355
ol Al A3} RT yadA 3] F&(%)
Blank (50% EtOH) - - -
3,5-dicaffeoylquinic acid %< 47588 1457.14490 -
53 FEE 47.493 1145.96582 2.86
3,5-dicaffeoylquinic acid ¥+ + 3 F=& 47507 1319.79285 101.40
¥ 13. 3)p-dicaffeoylquinic acid ¥ =% A] 7t
A8 I A[FA A (F)
3,5-dicaffeoylquinic acid 47.588
flel A¥FolM HXo] 35-dicaffeoylquinic acid< %3] # %W  Blankol A+
3,5-dicaffeoylquinic acid¥®} A+ I =27} A o™ 35-dicaffeoylquinic acid ¥+ + +F
FEE ANFAY 19 352 101.40% =4 Yot d3E A9 9o A49E T3 S
o B BEAMH S Ao A 35-dicaffeoylquinic acidS A &=t QQojA] EolAo] 9eS
gkl 3 4 Qi
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@ 4,5-dicaffeoylquinic acid

¥ 14. 45-dicaffeoylquinic acid EFN3 H3 F=&

Aol ZgHECA e 35

ol AA 4} RT DI R 3 7&(%)
Blank (50% EtOH) - - -
4 5-dicaffeoylquinic acid X< 58.186 914.22198 -
+H FEE 58.023 668.56744 1.74
4 5-dicaffeoylquinic acid £+ + &3 FE= 58.044 804.55951 101.66

¥ 15. 4,5-dicaffeoylquinic acid 3] =] A| 7+

e

2% HIAFAAE (&)

4 5-dicaffeoylquinic acid

58.186

- 99 AFFAgNA Ho] 45-dicaffeoylquinic acid> 9H3] ¥  Blanko] &=
4 5-dicaffeoylquinic acid®} 7 X+ 337} gl 2™ 45-dicaffeoylquinic acid £+ + FF
FE=E AEAY 19 e 101.66%=EA SF5d A3E AU A9 AHE TF A=
o B BEAHH O Ao A 45-dicaffeoylquinic acidS A=t QQojA] EolAo] 9eS
sl & e

D B F2EE AT FBAAEE] 40 ~ 160% WA AHE B2

@ AR ANFEA] =4

- ¥3F FEES 747 9F 24mg, 42mg, 60mg, 78Smg, 96mg=
of =o] 50mL=E st} o= ZhZb $hEFA] E of A 7]%%54 40%, 70%, 100%, 1309, 160%
of g3l TEY. (3 group &2 o] 33 SAHAA)
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oy
o

24mg 42mg 60mg 78mg 96mg
50% 50% 50% 50% 50%
EtOH EtOH EtOH EtOH EtOH
50mL 50mL 50mL 50mL 50mL
(40%) (70%) (100%) (130%) (160%)
1 51 AAA Ald 8o =AY

(b HAYNE A

@ Chlorogenic acid

O Group 19 XA AEAT} (13 #4)

. 240 mg, 42.1 mg, 59.8 mg, 78.3 mg, 95.8 mg

: 240 mg, 419 mg, 999 mg, 78.1 mg, 95.9 mg

. 240 mg, 42.0 mg, 60.0 mg, 78.0 mg, 96.1 mg

H3H FEE
Group 1 mg A+ EELE
Cal 1 -1 24.0 318.94409
Cal 1 - 2 42.1 570.58484
Cal 1 -3 59.8 814.40491
Cal 1 - 4 783 1077.46533
Call - 5 95.8 1317.11890
717 13.92280
y A# -15.66441
R’ 0.99997

% Cal : calibration
22

Group 1 vy =

13.92280 x - 15.66441
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y =13.92280 x — 15.66441
Rz = 0.99997

0 T T
0 20 40 60 80 100

M (mg)

19 52. Group 1

7te] vER ZAG 1

A =

HPLCell +H3te] A=A
]

o] AFRHL 099 ooz HHAo] Y& o

Group 2 FA TEE
mg DI RS RS
Cal 1 -1 24.0 321.14316
Cal 1 -2 419 565.51227
Cal 1 -3 59.9 819.06488
Cal 1 - 4 78.1 1069.12476
Call-5 95.9 1312.13477
7] 7] 13.80895
y A4 -10.58874
R’ 0.99997
A A
Group 2 v = 13.80895 x - 1058874 (R* = 0.99997)
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2%

FES9 HMEAME 2

1,500

y=13.80895 x - 10.58874
R2 = 0.99997

1,200

900

600

g [ E

300

40 60 80 100

dHE (mg)

19 53. Group 2 AWM 19 x

O B3 22BS Z7e Eww A1 HPLCY Fate] fads 243

29 A#AAGF] AFRHL 099 o] oz FAAol 9L &

O Group 39 A A} (33 &

)

Group 3 B TeE

mg SERES
Cal 1 -1 24.0 320.98260
Cal 1 -2 42.0 569.69543
Cal 1 -3 60.0 820.39923
Cal 1 -4 78.0 1069.06287
Cal 1 -5 96.1 1317.20239

71€7] 13.82797

y A9 -10.48635

R’ 0.99999

2
Group 3 y = 13.82797 x - 10.48635

(R® = 0.99999)
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SFTFEE HMEAE3
1,500 -~
y=13.82797 x— 10.48635
R2 =(0.99999
1,200
T 900
=
H
600
~
x4
300
0 ] L] ] ] 1
0 20 40 60 80 100
M (mg)
19 54, Group 3 A®A 1=
55 A7) sxz zAsa HPLCOl FYste]l A#EMS 2
Aol AFRHE 099 o] oz AHAo] 9P&e o 5= U

wH FzE
71&7] y a4 R’
13.92280 -15.66441 0.99997

AN 13.80895 ~10.58874 0.99997
13.82797 ~10.48635 0.99999
13.85324 ~12.24650 0.99998
0.060986 2.96044 0.00001

y = 13.85324 x - 12.24650 (R* = 0.99998)
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@ 3,4-dicaffeoylquinic acid

O Group 19 HAAZAE A} (18 +4)

G ] +3H FEE
roup mg i
Cal 1 -1 24.0 85.52621
Cal1l - 2 42.1 153.64682
Cal 1 - 3 59.8 220.54462
Cal 1 - 4 78.3 292.79163
Call -5 95.8 359.21024
718-7) 3.81830
y A% -6.75401
R 0.99996
ERRE
Group 1 v = 381830 x - 6.75401 (R® = 0.99996)
SHFEE HMEAE1
400 A
y=3.81830 x — 6.75401
- R2 = 0.99996
300 =
bl -
3 700 -
™
: i
100 -
0 T T T 1 1
0 20 40 60 80 100
AN ZE (mg)
1% 55, Group 1 H#EA 2=
O #F F2ES 779 52 %A sta HPLCY Fste] A#HHS
19 A#AAGFY AFRHL 099 o]doz Mol 9Ss & F
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O Group 29| AAGA A (23] &4)

T3 ==

Group 2 g A T SELE
Cal 1 -1 24.0 87.50437
Cal 1 -2 419 153.64087
Cal 1l -3 59.9 224.17053
Cal 1 - 4 781 294.12518
Cal1 -5 95.9 363.33035

7147 3.84523

y A7 ~6.00562

R’ 0.99992

24
Group 2 v = 384523 x - 6.00562 (R®> = 0.99992)

400 =

y =3.84523 x — 6.00562
Rz = 0.99992

300 -

200 -

&g [y E

100 -

20 40

60 80 100

AH|E (mg)

19 56. Group 2 A#A gz

FEES 449 w22 XAt HPLCY +
A
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O Group 39| AAGAIGZAF (35 #4)

=3 FEE
Group 3 g SELE
Cal 1l -1 24.0 88.51643
Cal 1 - 2 42.0 156.69781
Cal 1 - 3 60.0 225.86133
Cal 1 - 4 78.0 294.91907
Call -5 96.1 364.38464
7187 3.82885
y A9 -3.73166
R’ 0.99999
A
Group 3 v = 3.82835 x - 3.73166 (R* = 0.99999)
(
SHFEE2| XM/ EAE3
400 -
y =3.82885 x — 3.73166
R2 =0.99999
300
i
3 200
o
&II
100
0 1
0 20 40 60 80 100
ZAHE (mg)
19 57. Group 3 A®A 1=
O #3 FEES A7 vx= ZAS HPLCY F9h3ste] A34s AAs
19 ABAFY AFRHL 099 ooz HHAAo AL U F UAL.
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% 17. 33 F==9 AHAAANYE TF 2 (34-dicaffeoylquinic acid)
SRk Rk wH FEE

& A 7147 y 49 R’
AAANE 1 3.81830 -6.75401 0.99996
AAGA Y 2 3.84523 -6.00562 0.99992
AMGAE 3 3.82885 -3.73166 0.99999

3 1 3.83079 -5.49710 0.99996

EFAx} 0.013569 157404 0.00004
TH AFA y = 3.83079 x - 549710 (R* = 0.99996)

@ 3,5-dicaffeoylquinic acid

O Group 19 AAAZAEAF (15 &4)

*+F FEE
Group 1
mg 3 2 H A
Cal 1 -1 24.0 467.38849
Cal 1 - 2 42.1 839.88135
Cal 1 - 3 59.8 1206.07959
Cal 1 - 4 783 1599.54663
Call -5 95.8 1950.29407
7147 20.72118
y 49 -30.63264
R’ 0.99994
A
Group 1 y = 2072118 x - 3063264 (R* = 0.99994)
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2,000

y

=20.72118 x— 30.63264
Rz = 0.99994

0 T T T T 1
0 20 40 60 80 100
AHNIZF (mg)
%9 58. Group 1 A 1=
- 2H FZ2ES 2A7te 52 %A1 HPLCY FAste] AgAs 24
29 ABAFY AFRHL 099 ooz AMAH] YSS d 5 YA
O Group 29 AAAAAE A} (23] 4)
_g_:‘;l = =
Group 2 ==
mg DRSS
Call -1 24.0 471.97900
Cal 1 - 2 419 832.05249
Cal 1 - 3 59.9 1213.40479
Call - 4 78.1 1591.76953
Call -5 95.9 1960.11536
718-7] 20.75572
y 249 -30.64895
R 0.99995
ERRE
Group 2 v = 20.75572 x - 30.64895 (R® = 0.99995)
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SHFEEQ XHEAE 2
2,000 -
y =20.75572 x — 30.64895
Rz = (0.99995
1,500 -
i
El1,000 -
™
I_-!
500 -
0 ,
0 20 40 60 80 100
AH|E (mg)
29 59. Group 2 A®A 19 x
O =3 FE2ES 4749 vx& A HPLCA FHste] A=HEAS #As)
c9] FRASE] AFR)L 099 oo FAge Yee F F AU
O Group 39 AAZAE A} (35 +4)
;g_% = = 1
Group 3 re=
mg ¥ =7 A
Call -1 24.0 472.54904
Call - 2 42.0 841.07623
Call -3 60.0 1213.14563
Call - 4 78.0 1584.04297
Call -5 96.1 1960.21509
718 7] 20.63434
y 44 -24.26704
R* 0.99999
e
Group 3 v = 2063434 x - 24.26704 (R® = 0.99999)
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SFTESS HMEAE3
2,000 -
y = 20.63434 x— 24.26704
R = 0.99999
1,500
il
3
E1,000
=
500
0 s
0 20 40 60 80 100
A (mg)
19 60. Group 3 =& 1=
O &3 FE25 449 v=& ZXAlsta HPLCY Fste] HEFds 24
c9) ApALe) AFERIS 099 o) Fow AuAel AL I+ = AN
® 18 #3 FE=9 AXAAANY TF 2 (35-dicaffeoylquinic acid)
2) 2 4 A & Wi FEE
T3 4a 7 7187 y A9 R?
AXAAZAE 1 3.81830 -6.75401 0.99996
AXAZAE 2 3.84523 -6.00562 0.99992
A E 3 3.82885 -3.73166 0.99999
| o 3.83079 -5.49710 0.99996
¥+ 0.013569 1.57404 0.00004
ot A=A y = 3.83079 x - 5.49710 (R* = 0.99996)

(4) 4,5-dicaffeoylquinic acid
O Group 19 AAGA G A} (13] +4)
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¥H FE=
Group 1
mg ¥ =7 A
Call -1 24.0 238.71913
Call -2 42.1 438.82770
Call -3 59.8 639.34540
Call -4 78.3 855.50940
Call -5 95.8 1052.73193
71&7] 11.37243
y 4% -37.31933
R’ 0.99992
A2
Group 1 vy = 1137243 x - 37.31933 (R* = 0.99992)
SFHFEE HMEA"EL
1,200 -
y=11.37243 x - 37.31933
Rz = 0.99992
900 -
|
A 600 -
H
Iﬂ-l
300 -
O ) ) L ) 1
0 20 40 60 80 100
HHZE (mg)
19 61. Group 1 H&EAHd 1=
FH FEES 74719 w52 FAsa HPLCH FYste] dHAS #As)
19 AAAFY] AFRHS 099 ooz XA YeS & F UL
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O Group 29 AAAAA AT} (23] #4)

Group 2 FA e
mg ¥ A H A
Call -1 24.0 246.70906
Cal 1 -2 41.9 442.75818
Cal 1 - 3 59.9 653.06323
Cal 1l -4 78.1 865.12994
Call-5 95.9 1068.75293
71&7) 11.48056
y A9 -33.09173
R’ 0.99988

Group 2 v = 1148056 x - 33.09173 (R® = 0.99988)

SHFES HMEAHE 2
1,200 A
y=11.48056 x — 33.09173
R2 =0.99988
900 =
|
3 600 =
H
I_-!
300 -
0 1
0 20 40 60 80 100
ZHZ (mg)
a9 62. Group 2 AWM 19 x
O 23 289 77to » o2 ZA 81 HPLCY FYse] ek
o] ABAGFY AFRHL 099 ooz AMAe] LS o
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O Group 39 AAAAE A} (335 #4)

$H FEE
Group 3
mg ¥ = A
Call -1 24.0 252.14136
Call - 2 42.0 453.66229
Call - 3 60.0 660.48230
Call - 4 78.0 868.59924
Call -5 96.1 1078.67346
71€7] 11.47620
y A3 -26.08995
R® 0.99995
ER R
Group 3 v = 1147620 x - 26.08995 (R® = 0.99995)
SHFES HMEAES3
1,200 =
y=11.47620 x — 26.08995
R2 =0.99995
900 =
i
3 600 =
o
1_1
300 =
0 1
0 20 40 60 80 100
AHIZE (mg)
19 63. Group 3 H#A 2z
O =3 FEE2& 4749 22 ZAsa HPLCA Fdste] dHEAS 24
20 A#ASFY AFRHE 099 o] oz FAMAol 9Ll & = AL
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B
}—l
©
il
it
"
e
d
lo
>
ox
oX
>
o
ofN
%
ith
"
=
T
&
(@)
=y
o8
O
=
Q
E.
.
(@)
o
Q.
&

A3 AE W FEE
g4y 7] 7] y A3 R’
A" 1 11.37243 -37.31933 0.99992
2N 2 11.48056 -33.09173 0.99988
A8 E 3 11.47620 -26.08995 0.99995
3 i 11.44307 -32.16700 0.99992
EA A} 0.061208 5.67151 0.00004
T A y = 1144307 x - 32.16700 (R* = 0.99992)

(3) A& 2 AEA A

(7hH) #3% F%%E& % Chlorogenic acid, 3,4-dicaffeoylquinic acid, 3,5-dicaffeoylquinic

acid, 4,5-dicaffeoylquinic acid

O w3 FEE& 7ML 7IE R Al JiAE WHeR VEEEe 50%, 100%,
150%¢°l si@at= F=o] &S AL FUF HPCLE SR 63] W F315ke] A
gotol A2 damA gl vAe] FAAE THA A FAAE B v A ] gk A -
A& et AUAE A+

50% EtOH

50mL

() AGAA A B
slo] AWl g, AR, A2 FAAL 2 WA GG AAINFE AT A
Fste] Qdojnl Bl {ANL % WHE A A

oS 7px31 HPLCO| 63] whE
et S W AUl REFAAE 2.0%0]8F olojoF ahH, I &2 95.0% - 105.0%°]of ok 3

2

D A _§j]—, aR=ipS }\]

o =2 0O

juicid
i

k]

O Chlorogenic acid

- HAMAL 919 AFANe] B FE2o] Y 558(%)

a1
B

bel o]zl

o
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# 20. Chlorogenic acid ¢ A &4 (50%) I 348 (%)

;g 3}

=

(50%)

3 -1

W FEE
A3 4 (mg) v =1 A AAF (mg) 3 (%)

404.98462 30.1179 100.39
403.73175 30.0275 100.09

0.0 404.20609 30.0617 100.21
404.37640 30.0740 100.25
404.57672 30.0885 100.29
404.54416 30.0861 100.29
3 it 100.25

F-oA 0.10

RSD (%) 0.10

¥ 21. Chlorogenic acid ¢ A 343 (100%) ¥ 3] &(%)

484 -2
(100%)

WA TEE
H3 & (mg) a] A 4 AAF (mg) 3T (%)
825.57654 60.4785 100.63
827.06213 60.5857 100.81
60.1 827.69849 60.6317 100.88
828.00836 60.6540 100.92
827.33728 60.6056 100.84
826.98254 60.5800 100.80
3 it 100.81
FrdA 0.10
RSD (%) 0.10

¥ 22. Chlorogenic acid ¢ A 34 (150%) ¥ 3] 58(%)

=H FEE
Ag & (mg) IR A A F (mg) 3 & (%)

1242.93982 90.6060 100.67

1241.53198 90.5043 100.56

A s A -3 90.0 124251001 90.5749 100.64

(150%) 124262048 90.5829 100.65

1241.69922 90.5164 100.57

1243.10022 90.6175 100.67

3 o+ 100.63

XA 0.05

RSD (%) 0.05
o] AntE T B FH FEEQ &0 5.0 ~ 105.0% o] ofF Fad A
AR 3 Fgo AYFFAAI BF 20% oldtzA B AFHHe HJ3o] 9SS &

AR =
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- wH FEEY A2 g 444 B2 A
LR =3 FEE
v 50% 100% 150%
RT Area RT Area RT Area
13] 13.488 404.98462 13.556 825.57654 13.481 1242.93982
23 13.567 403.73175 13.558 827.06213 13.483 1241.53198
33] 13.545 404.20609 13.544 827.69849 13.497 1242.51001
43] 13.955 404.37640 13.536 828.00836 13.490 1242.62048
53] 13.557 404.57672 13.519 827.33728 13.510 1241.69922
63] 13.567 404.54416 13514 826.98254 13.511 1243.10022
o+t 13.547 404.40329 13.538 827.11089 13.495 1242.40029
EEAAE 0.030 0.42 0.018 0.85 0.013 0.65
RSD (%) 0.22 0.10 0.14 0.10 0.10 0.05
e 2.0% o]3}
RSD (%)
- 9l Avte Fgs) wu #A FEE vaude JREFAdE BF 20% oA
AAHe AEAR Addel Ades & T A=
O 34-dicaffeoylquinic acid
- SaEAe 9l Awael fYstel dojd B FEBO FAAY (%)

¥ 23. 3,4-dicaffeoylquinic acid ¢ A &4 (50%) F 3+ (%)

wiH FEE
A3 ¥4 (mg) ] S 4] AAF (mg) 37 (%)
112.16628 30.7152 102.38
112.24353 30.7353 102.45
48 A4 -1 20.0 112.00549 30.6732 102.24
(50%) 112.45836 30.7914 102.64
112.46738 30.7938 102.65
112.71296 30.8579 102.86
3 i 102.54
Fdzt 0.22
RSD (%) 0.21
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¥ 24. 3,4-dicaffeoylquinic acid ¢ 2 (100%) & 3] +E(%)

g2 -2
(100%)

A FEE
A3 & (mg) v = A A% (mg) e (%)
227.66316 60.8648 101.27
228.50285 61.0840 101.64
60.1 228.69373 61.1338 101.72
' 229.28627 61.2885 101.98
229.16582 61.2570 101.93
229.84399 61.4341 102.22
3 It 101.79
A 0.33
RSD (%) 0.32

¥ 25. 3,4-dicaffeoylquinic acid ¢

A FeE
AT F (mg) | wawad AAF (mg) | 358 (%)
34553339 91.6471 101.83
346.27731 91.8281 102.03
483 000 34643814 91.8701 102.08
346.45105 91.8735 102.08
(150%) 346.14679 91.7940 101.99
347.36377 92.1130 102.35
B aF 102.06
RFaA 0.17
RSD (%) 0.16
- 9ol ARE E3d B 73 F229 F580] 950 ~ 105.0% o] o}F %z A
2 A IFEo ANFEFHAIF BT 2.0% o|FtEA E A PHHE FIAdo] &S o
a9
- 523 FEEY yaddd digk AUd 9 AdA
NEEEE wiH FEE
g 50% 100% 150%
© RT Area RT Area RT Area
13] 44.848 112.16628 | 44.862 29766316 | 44.862 34553339
03] 44.930 11224353 | 44.830 29850285 | 44.861 346.27731
33] 44.919 11200549 | 44.872 29869373 | 44836 | 34643814
43] 44903 11245836 |  44.852 92028627 | 44835 | 346.45105
53] 44,887 11246738 | 44.351 22016582 | 44877 | 346.14679
63] 44.875 11271296 | 44836 22084399 | 44828 | 347.36877
3 7 44.894 11234233 | 44.859 20885930 | 44867 | 346.37766
AL | 0030 0.25 0.016 0.75 0.022 058
RSD (%) | 007 0.23 0.04 0.33 0.05 0.17
Hw1E 2.0% o3&
RSD (%) o
gl AnE FRe mY BH FEE 9aVAel FURTAIE BE 200 oldmA B



ke

i

AR E e A4

4 I A @A ol

o
o

0]
AN

Jut
r (

O 3,5-dicaffeoylquinic acid
- SanEe o) gFadel Mt Qojd 3

TH 225
# 3 % (mg) v 7144 A A ZF (mg) 35 (%)
592.99921 30,019 100.06
590.76276 29.9114 99.70
a8 200 588.33795 29.7943 99.31
580.22028 29.3369 99.46
(50%) 580.08344 29.3306 99.44
587.43237 29.7506 99.17
3 o 9952
FEFaA 0.32
RSD (%) 0.32
¥ 27. 3,5-dicaffeoylquinic acid ¢ 24 (100%) ¥ 3] 4+E(%)
=3 F=E
A & (mg) DI A A% (mg) 35& (%)
1212.47009 59.9402 99.73
1213.34790 59.9326 99.80
489 sl 1213.24792 59.9778 99.80
121373999 60.0015 99.84
(100%) 1211.45007 59.8909 99.65
1212.93486 59.9650 99.78
3 o 99.77
R 0.07
RSD (%) 0.07
¥ 28. 3,5-dicaffeoylquinic acid ¢ A &4 (150%) I 344 (%)
=3 FEE
3 & (mg) DIERSES A A (mg) 3]5& (%)
1830.02441 80,7683 99.74
182819104 89,6798 99.64
483 500 1829.32239 80.7344 99.70
182825366 80.6828 99.65
(150%) 1823.43079 89,4499 99.39
1823.61548 89.4533 99.40
3 3 99.59
R 0.15
RSD (%) 0.16
e AxE T8 B #3H FE=9 JFEC] 5.0 ~ 106.0% oW g ofF 4=
g 993 H58e) AUEFAATL LT 20% olshmA ® APeELe Agol 3
T A=
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27 2289 sandd ga AUy ¥ Ay
#H 528
SEEE
" 50% 100% 150%
5=
RT Area RT Area RT Area
13] 47.459 592.99921 47.459 1212.47009 47.447 1830.02441
23] 47527 590.76276 47.477 1213.34790 47.446 1828.19104
33] 47517 588.33795 47.467 1213.24792 47471 1829.32239
43] 47.499 589.22028 47.444 1213.73999 47.473 1828.25366
53] 47.486 589.08344 47.446 1211.45007 47.467 1823.43079
63] 47.472 587.43237 47.423 1212.98486 47412 1823.61548
Tt 47.493 589.64017 47.453 1212.87347 47.453 1827.13963
xHAk 0.026 1.98 0.019 0.81 0.023 2.88
RSD (%) 0.06 0.34 0.04 0.07 0.05 0.16
A &71E
2.0% o] 3}
RSD (%)
el 23E TE R H3H FEE HaddY Adusdxs BT 20% olstEA 2
Al ALY AdAge] AS5S & F AAS.
O 45-dicaffeoylquinic acid
- HauAg g9 ARadel dedetel Qojd BH FEEe AR 050

¥ 29. 45-dicaffeoylquinic acid ¢ A4 (50%) # 3]F4(%)

g

3}

=

(50%)

3

-1

Wi FEE
g & (mg) ] . 4 AAF (mg) & (%)

321.02808 30.8654 102.88
320.47351 30.8170 102.72
20.0 321.18344 30.8790 102.93
320.35544 30.8066 102.69
321.33719 30.8924 102.97
321.05872 30.8681 102.89
3 i 102.85

Fdxt 0.12

RSD (%) 0.11
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¥ 30. 4,5-dicaffeoylquinic acid ¢ &4 (100%) ¥} 3]+L(%)

g4 -2
(100%)

WA FEE
HE & (mg) v =1 A AAF (mg) s (%)

666.46814 61.0531 101.59
669.17883 61.2900 101.98
60.1 671.85529 61.5239 102.37
) 672.88654 61.6140 102.52
673.91638 61.7040 102.67
676.10150 61.8950 102.99
A It 102.35

FrAA 0.50

RSD (%) 0.49

¥ 31. 4,5-dicaffeoylquinic acid ¢ A &4 (150%) ¥} 3]+E(%)

=FH FEE
F3 & (mg) 3] A H A AAF (mg) 378 (%)
1025.57495 92.4352 102.71
1027.40027 92.59477 102.88
A 3 A -3 90.0 1029.35120 92.7652 103.07
(1509%) 1030.74976 92.8874 103.21
° 1030.07910 92.8288 103.14
1033.31177 93.1113 103.46
E= Eiy 103.08
R s 0.26
RSD (%) 0.25
el daE T8 B F3H FEEY 3gEo] 95.0 ~ 105.0% oo ofF 4Esk 4
2 AAJ3 I FEY ANEFHAAIF B 20% olstEA B AT H S Aol IS
T AR
- 1H FEEY AadAd oig dud 2 AdA
NEED wH FEE
o 50% 100%6 150%6
© RT Area RT Area RT Area
13] 58.003 321.02808 57.892 666.46314 57.899 1025.57495
23] 58.015 320.47351 57915 669.17883 57.906 1027.40027
33] 57.982 321.18344 57.859 671.85529 57.943 1029.35120
43 57.959 320.35544 57.867 672.88654 57.968 1030.74976
53] 57.934 321.33719 57.892 673.91638 57.914 1030.07910
63 57.904 321.05872 57.863 676.10150 57.820 1033.31177
o3t 57.966 320.90606 57.881 671.73445 57.908 1029.41118
R s 0.042 0.40 0.022 3.45 0.050 2.69
RSD (%) 0.07 0.12 0.04 0.51 0.09 0.26
A&7+
2.0% o] 3}
RSD (%)
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WA AAEFAAE BT 20% olatRA] &
o

Al | d 2} A=
(4) A& 3 A (Detection Limit, DL) ¥ A Z3tA (Quantitation Limit, QL)

A8 39 Group& 7HA3 7k Groupel @ A@AE 2]
ahe At olE 47 3 AFAelA 1)) B
v A9l @ EFALE Totel ICHAA FARNZ obehol oz AZaA 2 4

3 32. Chlorogenic acid®] 7 =4

@ Group 1 y = 1392280 x - 15.66441 (R220.99997)
@ Group 2 y = 13.80895 x - 10.58874 (R?=0.99997)
@ Group 3 y = 13.82797 x - 10.48635 (R?=0.99999)
=3 A y = 13.85324 x - 12.24650 (R?=0.99998)
AEA 71719 Hd g 13.85324
FF A94a9 y Ao
¥ B8 y 44 2.96044
FEda
10 x 2.96044
A4 (QL) = ————————————— = 2.14mg/50mL
13.85324
3.3 x 2.96044
HAHZ=3%A DL) = ————————————— = 0.71mg/50mL
13.85324
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¥ 33. 34-dicaffeoylquinic acid®] 7 =4

¥ 34. 35-dicaffeoylquinic acid®] 7 =

@ Group 1 y = 381830 x - 6.75401 (R%=0.99996)
@ Group 2 y = 384523 x - 6.00562 (R%=0.99992)
@ Group 3 vy = 3.82885 x - 3.73166 (R%=0.99999)
=3t A v = 383079 x - 549710 (R*=0.99996)
AT 71e7)e] Hgt 3.83079
T3 Aol y dde
oM me f_y ° 1.57404
FEA
10 x 1.57404
JZF3 A (QL) = ——————————— = 4.11mg/50mL
3.83079
3.3 x 1.57404
%A DL) = ————————— = 1.36mg/50mL
3.83079

_71_

@ Group 1 v = 2072118 x - 30.63264 (R*0.99994)
@ Group 2 v = 2075572 x - 30.64895 (R*=0.99995)
@ Group 3 v = 20.63434 x - 24.26704 (R*=0.99999)
=3 A vy = 20.70375 x - 2851621 (R%=0.99996)
AR 718719 HFpt 20.70375
TR Aol y dde
5o f_y ° 3.67990
EEAA
10 x 3.67990
JZs A (QL) = = 1.78mg/50mL
20.70375
3.3 x 3.67990
=34 (DL) = —~—————————— = 0.59mg/50mL
20.70375




¥ 35. 4,5-dicaffeoylquinic acid®] 7 %Al

@D Group 1 y = 1137243 x - 37.31933 (R?=0.99992)
@ Group 2 y = 1148056 x - 33.09173 (R?=0.9998%)
@ Group 3 y = 1147620 x - 26.08995 (R?=0.99995)
T3 AFA v = 1144307 x - 32.16700 (R?=0.99992)
AEFA 71719 Hd 11.44307
T3 HAFAe HHe
S @wde y A4 567151
FEA
10 x 5.67151
AeFekA QL) = ——————— = 4.96mg/50mL
11.44307
3.3 x 5.67151
AZEZ%A (DL) = ———————————— = 1.64mg/50mL
11.44307

o, BeldolAAE AR

- %% F=%& <% Chlorogenic acid, 34-dicaffeoylquinic acid, 3,5-dicaffeoylquinic acid,
4 5-dicaffeoylquinic acid Sr#lz]glo]A AJgHlHo] thalo] Ao A A A3 E2uH S
Ard A7 e ol ok @ 4 dov, ¥ F3E #9 wdold AFPe
S we,

o
oot

(1) Sol4A &

- #=F1] FEE OAFEASE s o AREStE 50%  EtOHOl Al Chlorogenic — acid,
3,4-dicaffeoylquinic acid, 3,5-dicaffeoylquinic acid, 4,5-dicaffeoylquinic acid®] 3=} 7
He ol 3 Ay o]5 ¥AstaAE=  Chlorogenic acid, 3,4-dicaffeoylquinic acid,
3,5—dicaffeoquuinic acid, 4,5-dicaffeoylquinic acid ¥ =7} FX A &E=theE AL g3k

W, EmE B3 FERAAY 048 60 ~ 1060% 2A B AGRE Solgo] 98
15192

(2) A1 4

- ARYN PN E B 222 2% 3 Group® FHA AFEAE WET )5S AT
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ARAg A3 3 Group BT G AAES Uetdo] 2 AR AN Ve AES
Ao 2 Yeyts

= 23 F#Z%% % Chlorogenic acid®] #4145 (R = 0.99998

= 33 %% ¥ 34-dicaffeoylquinic acid®] F#ASF (R = 0.99996

~ 23 F%% Z 35-dicaffeoylquinic acid®] &A% (R = 0.99996

= 73 F%E 5 45-dicaffeoylquinic acid®] @A (R%) = 0.99992

(3) &4

- ASPARAAE AAY Al Qe Audo A ARLdN e WANAL
distel Aol o8l dojn Ad @, AAz AT FL AL ANS AW hE
M) HSES W 9] B4&S 950 ~ 1050% © Wl etol glon], gl AEEw
A7} 2.0% olstzA B AEWe] AR FA T 5 AL

=] Sl
A F 1849 AaRntEad F a9 fAA7 L JAuA G FHEFE

g 2 GaAe] 37HA A E s =89 (50%, 100%, 150%8-4)<s HPLCOl Z+7+ 63] wb
C‘>:1‘
z 0% olstzA ALAS AT 7 U+

—

(5) A& %4 (Detection Limit, DL) ¥ & 234l (Quantitation Limit, QL)

— 9o AMAMAAHNA A AEEMS o] gste] ICHOIA TR W ow A=37(DL) 2
AFEAQLIT Fatdeh 19 Avke okt 2.

@O &3 F%E < Chlorogenic acid
A=skA 0 214 mg/50 mL
HE3A 071 mg/50 mL

@ =3 F&E < 3,4-dicaffeoylquinic acid
AwkstA 0 411 mg/50 mL
A&=3HA ¢ 1.36 mg/50 mL

® =3 F=E T 35-dicaffeoylquinic acid
e ¢ 1.78 mg/50 mL
A=A 0 0.59 mg/50 mL
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@ =3 F&E& % 45-dicaffeoylquinic acid
AEEA ¢ 496 mg/50 mL
AZ=3A ¢ 1.64 mg/50 mL

=3 pilot & TAMNLE 2 FEE AZXY BE 33 FEE 78 ATF AXVEA
7}, #3F PilotFE Ax3TH
+3 9AE 100 kg= 50% FA(K=H] 2081 0]) <F 2000L= wjgtsle] A-2oA A
FES AANT 33 FEES 10~13 m cartridge filterE o] &3lo] o ¥alar o ¥olS 40
~45CoA St 5. FF5E FHES FANXRE E9A Ax, Bossy HE Ax
H AxE 25 kgs do.
= = A 10~13
2| T = (F=T50%) =] ~13 um T =ors;
£2,000L 2= Filter 5 = =z E ZER=
100kg iﬁg"“ﬁg} Sahr of I 40-45°C 25kg
9 64. ¥ Pilot & AxFA
R F3E 40U L BN
M MY X GMP AldAz= g4
2 | & 7 | MEuadud | sddEx |
PravE et :m};{)alaile{l n | 2 ao
o 2l 44 25’4,11?, ﬁr ‘ /g’l_ . Ef\[‘::
TH A A9
= af= el Gf2Al Z9: A O E
1“;‘*' JELLT 3?']“3;?5 sma‘_} =g Lo;agﬁfuo im;il?—‘ | .i_ Aehapel o]l 29
AA=: AP =7A 2008-13%
EEEM| 49 & #H=a): 2
dl=9: 20143 29 7€
7 S ik lala)e e
W | Rars 23w IFJ}: | =hon 58 2384 peh Az AR TR
7 | smed on el o) S 3%ex owy dadge T EASSEY Dok
i — ] Fa Bk AT AEE S1-193A
sph |2 IwE o UM Merpperd g5t Hzkaker AFHE: 051)999-5710
%5 | by SBuAN era oh AT e UMY BN > tebis)
i | g By o A el Aeed 2qn R
I
T e LI ! E I
— ‘ AAENFATLAA Azl sFETL
———— —— e 4ok37] 3 2008—013% {lehutel e de]
o > = =
AESEA T9 8K STAATISAE dadA Az S AP
e 4 & I* Ll a4 ° %
——— - 2014, 2. ZGmm—
—— G auAN gy @0 ¢ 4 &)
gl Jeteio) 2 H
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A34d FH FEEY A ANE 2 7ET3E
1. 33 FEEY 71528 € Z71EEAXE
b MEAE FA FERS WHOR $E 5%, <R 4T =N 649 H
2N SR ATGE FF Wols ZH At
U AVIHEAY: 3FH FEES 2% 25C, ¥% 60%e zAA 671YE Fok 2
dele AmAEe] g aols 49,
Al & A A A (Initial)
A A A G49 AZH 3 001
A4 Haf A A F 10g
A8 7|7k 2014.10.28 ~ 2014.10.29 w3 & =} 2015.03.06
=A ANEE=S AEIE AlEZ 0 ANE LIt
Stk Al S H S 5¢
V| menm  [ass Ezen a2 sudao [SUE EENN ZE ST, 0
=/ =] [ R I e MLy | =TT TT [ jI_ == U . .
T3% e AZHOIAl TI2S LIEHHCEH
Chlorogenic acid o
(CigH180g : 354.31)22 A 2.0% 0|4t 2.612%
3,4—dicaffeoylquinic acid o
(CosH24012 : 516.45)22 A 0.5% 0|4t 0.649%
2 EEINE 2014.10.29
3,5—dicaffeoylquinic acid o
(CosH24012 = 516.45)2 2 M 2.7% 0|4 3.359%
4,5-dicaffeoylguinic acid o
(CosH24012 : 516.45)2 2 A 1.5% 0|4t 1.888%
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ANlE Il 8 A

ZHE G49(001) ANEXIAE S - LIPNES -
ANSL X 2014.10.28 ~ 10.29 NE=E s 23 SR 2015.03.06

.
o

(1) Otchel SHAIZE0 Mk Alge I 2

ro
FH
HH

o &

ro

SAAIZNA TS LIEHICH
= ANBZI: AUS BEAD 22 SXAVUNA DI2S LIEFHCH

Lt. 82AI& : Chlorogenic acid(CiegH1s0g : 354.31)22 A 2.0% 0| &
3,4—-dicaffeoylquinic acid(CosH24012 @ 516.45)2 2 A 0.5% Ol &t
3,5—dicaffeoylquinic acid(CasHz24012 : 516.45)2 2 M 2.7% Ol 4
4,5-dicaffeoylquinic acid(CosH24012 : 516.45)2 2 A 1.5% 0| &t

®

FHl
MHH

MZEHM : Chlorogenic acid E&& 7.4mg, 3,4-dicaffeoylquinic acid E&& 2.7mg,
3,5—dicaffeoylgquinic acid 2&& 9.8mg, 4,5-dicaffeoylquinic acid Z&Z
59mgs &2l Z0t 50% EtOHZ =0 &=6l 50mL=Z Sttt 0 24 10mL
2 50% EtOHZ 50mLZ $tCh.

@ ZHESA)ZH : 27 ==Z2 60mg=2 FotW 50% EtOHZ H&S| 50mLE &L,
® 2Hx
@ A=D| : 330nm © 2 = : C18 (4.6 x 250mm, 5uM)
© 0lsa& A: 0.1% TFA in H.O @ 0l=s& B : OINIELIEE
A2HE) OIS & A(%) Ol 4 B(%)
0 90 10
20 90 10
30 82 18
64 82 18
65 0 100
75 0 100
= 1.0mlL/min ® =& : 10uL

®
]
op
x
rz
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Al E® Jl & A
ZHH G49(001) ANEXIAB S - HIOI Xl == -
RN 2014.10.28 ~ 10.29 ANEA =E AUt 2015.03.06
sz
* Chlorogenic acid(CigH1g0g : 354.31)
=5 (%) F &t2(mg) O3
HZE=H 7.4 767.34491
HEM 2 999 7.3 755.42975
H = 7.35 761.38733
SAT 60 814.55585
SA2 60 819.38074
SA3 60 830.51892
B 2.612%
* 3,4—dicaffeoylquinic acid(CpsH24012 : 516.45)
=5 (%) F&tg (mg) SRS
HE=H 1 2.7 296.87939
HEM 2 989 2.6 290.06403
& s 2.65 293.47171
SA1 60 217.27562
SA2 60 218.41983
SAS3 60 221.80043
Hoaers 0.649%
* 3,5—dicaffeoylquinic acid(CzsH24012 : 516.45)
&= (%) %812 (mg) TR
HEH 9.8 1160.30029
HEY 2 992 9.8 1144.09448
= = 9.8 1152.197385
SAT 60 1188.82227
SA2 60 1195.08215
SA3 60 1216.76282
HoaaE 3.359%
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* 4 5—dicaffeoylquinic acid(CzsH24012 @ 516.45)

=T (%) F 8tz (mg) I3HA
HZFEOH 1 5.9 688.01331
HEN 2 5.8 675.73352
R nag 5.85 681.873415
SA1 60 659.25122
SA2 60 663.21356
SA3 60 675.90869
LoEe 1.888%
H A A -] ]./‘ ]] o
Al A A ACS 2714)
= G49 HEBHS 001
= =l =l = 109
2t 2014.12.29 ~ 2014.12.30 ghe ol Al 2015.03.06
AEE= NEIIE A& Z 0t NEREEPN
StEAE Y et AlgE [ _
doNE  |Hors mEad GE FRAA sHE ZEAM 28 FA 10141229
03= LEUC AZHOIA T3S LIEFHTE
Chlorogenic acid o
(CigH180g : 354.31)22 A 2.0% 0|4t 2.630%
3,4—dicaffeoylquinic acid o
(CosH24012 @ 516.45)2 2 M 0.5% 0|4t 0.640%
EEINE 2014.12.30
3,5—dicaffeoylquinic acid 3 369%
(CosH24O12  516.45)2 2 A 2.7% 04t Ry
4,5-dicaffeoylquinic acid o
(CosH24012 : 516.45)2 2 A 1.5% 0|4t 1.920%
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Al E Jl & A

RS IRE G49(001) ANSXAES - WOl K| %= -

o

ANE LRt 2014.12.29 ~ 12.30 ANErA 23 adent 2015.03.06

o

g 21

* Chlorogenic acid(CisHisOg : 354.31)

&= C (%) % &2 (mg) o3=
HEM 1 7.3 744.24603
HZEM 2 999 7.3 746.55127
5 2 7.3 745.39865
SA1 60 824.08807
SA2 60 848.37946
SA3 60 817.82770
YO 2.630%
* 3,4-dicaffeoylquinic acid(CssH24012 : 516.45)
&= (%) F 82 (mg) m3=
HEM 2.7 288.17245
HEYW 2 989 2.7 288.50494
2 2.7 288.33869
SA1 60 209.29111
SA2 60 215.25241
SA3 60 212.09200
HOEY 0.640%
* 3,5—dicaffeoylquinic acid(CzsHz4012 : 516.45)
&=C (%) ¥ 82 (mg) o3
HEM 9.7 1116.70789
HZEW 2 992 9.7 1118.95386
5 oz 9.7 1117.830875
SA1 60 1179.13232
SA2 60 1226.42310
SA3 60 1179.15784
B 3.369%




* 4 5-dicaffeoylquinic acid(CasH24012 @ 516.45)

=5 (%) F &2t (mg) I3
x4 1 5.8 670.82953
— 99.6
oz 2 5.8 671.19983
o = 9.7 1117.830875
SA1 60 677.55359
SA2 60 694.14099
SA3 60 682.21863
HEEY 1.920%
=) & _] ]_/\ H L)
}\]8-1612-11(7_._47_d)
(649 HZEHS 001
== 2 M 10g
2015.03.02 ~ 2014.03.05 2aH el 2015.03.06
NEES ANEI|= A& Z =gl
1) SF2EAIE O M2t AIRE O zoi 2e o7
BOIAIE (P2 DEHD 22 SAAIZHUIA J_]jg iafu 2015.03.04
I 3Z LIEFHHCE, = -

oo
o

02

Chlorogenic acid

2.579%
(CigH180g : 354.31)22 A 2.0% 0|4 °
3,4-dicaffeoylquinic acid 0.613%
(CosHoaO12 @ 516.45)2 2 A 0.5% 0] At R
3,5—dicaffeoylquinic acid 3 304%
(CosH24012 © 516.45)22 A 2.7% 0|4t R
4,5-dicaffeoylguinic acid
v 1.896%

(CosH2401p @ 516.45)22 M 1.5% Ol4
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Al E Jl & A

S G49(001) ANEXAIHS - HIOl Kl == -
k=N 2015.03.02 ~ 03.05 ANE A HE ARt 2015.03.06
EEn
* Chlorogenic acid(CigHigOg : 354.31)
=T (%) ZF 82 (mg) oA
= 1 6.0 621.56189
— 99.3
H=® 2 6.0 621.94910
3 g 6.0 621.755495
SA1 60 813.43677
SA?2 60 841.74719
SA3 60 822.30182
o 2.579%
* 3,4—-dicaffeoylquinic acid(CasH24012 : 516.45)
=T (%) F 82 (mg) o3seA
HZ 1 2.0 229.81808
98.9
= 2 2.0 229.31035
g g 2.0 229.564215
SA1 60 212.83231
SA2 60 223.65436
SA3 60 217.97708
ey 0.613%
* 3,5—dicaffeoylquinic acid(CzsHz4012 : 516.45)
=T (%) 82 (mg) o3¢
HE=W 1 7.3 849.08142
— 99.2
H=W 2 7.2 845.42346
R g 7.25 847.25244
SA1 60 1168.50708
SA2 60 1219.35083
SA3 60 1194.92212
Hos 3.304%
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* 4 5—dicaffeoylquinic acid(CasH24012 : 516.45)

==(%) F stz (mg) I3
HZEH 1 4.5 530.66968
— 99.6
HENH 2 4.4 528.83844
g oy 4.45 529.75406
SA1 60 678.01508
SA2 60 711.90356
SA3 60 695.96338
o8 1.896%
H A A -] ].)* H o
A] =] 6] g A (7 < 67 'd)
= G49 HEBHS 001
= =R = s = 109
2t 2015.04.28 ~ 2014.04.29 ghe ol Al 2015.06.16
= ANEE= NEIIE AIEZ 0 AE LRt
1) SSFAIEH0 2t MEE M MO mEMY 2SS o7
SOIAE  ([HU2 HEMD Z2 SUAMZHA [T T2 o | 2015.04.28
b o= U
03= UEUC AZHOIA T3S LIEFHTE
Chlorogenic acid o
(C1sH1809 : 354.31)22 A 2.0% 0|4t 2.509%
3,4-dicaffeoylquini id
ica e.oy quinic aci 0.611%
(CosH24012 = 516.45)22 M 0.5% 0|4
stetAlE 2015.04.29
3,5—dicaffeoylquinic acid
] 3.117%
(CosH24012 : 516.45)22 A 2.7% 0|4
4,5-dicaffeoylquinic acid o
(CosH24012 : 516.45)2 2 A 1.5% 0|4t 1.983%
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Al E Jl & A

MY G49(001) ANEXAIHS - IOl Xl == -
SRt 2015.04.28 ~ 04.29 ANE A HE ARt
NESHZo A
* Chlorogenic acid(CisHisOg : 354.31)
=T (%) | &2 (mg) o3sHA
= 1 5.8 605.49188
— 99.3
H=® 2 5.9 606.91699
3 g 5.85 606.204435
SA1 60 779.65460
SA?2 60 796.29578
SA3 60 810.50690
i 2.509%
* 3,4—-dicaffeoylquinic acid(CssH24012 : 516.45)
= (%) F 82 (mg) o3seA
HEN® 1 2.0 222.01392
— 98.9
HE=S 2 1.9 221.89496
o g 1.95 221.95444
SA1 60 209.10794
SA2 60 214.40971
SA3 60 217.14032
ey 0.611%
* 3,5—dicaffeoylquinic acid(CzsHz4012 : 516.45)
= (%) ZF 82 (mg) I3~
HE=W 1 7.0 819.47009
— 99.2
H=W 2 7.0 819.65503
R g 7.0 819.56256
SA1 60 1102.48059
SA2 60 1123.07239
SA3 60 1127.86719
Hastx 3.117%
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* 4 5-dicaffeoylquinic acid(CasH24012 : 516.45)

=5 (%) F 82 (mg) o3

EZEH 1 4.2 513.85345

HEM 2 996 4.2 511.32504

¥ Z 4.2 512.589245

SA1 60 725.40924

SA?2 60 743.48706

SA3 60 746.24640
Hosy 1.983%

Ald A A A7 2704)

2 A g G49 HEXHS 001
ANERZ & ad A 10g
A& D2t 2014.12.29 ~ 2014.12.30 g2he U Xt 2015.03.06
=AM ANEES AEIE AEZ 0 ANE LIt
1) BIZAIE Ol M2 AIEE o Sie gEuD ze S
1 SOIAE  [FU2 BEEUD 22 SKAMZUM | cime e | 2014.12.29
b o= U
D82 Lo ANZ2HOIA T3 E LIEFHCE
Chlorogenic acid
2.642%
(C1eH180g : 354.31)2 2 A 2.0% 0|4t 642%
3,4—dicaffeoylquinic acid o
(CosH24012 : 516.45)22 A 0.5% 0|4t 0.639%
2 stekAlE 2014.12.30
3,5—dicaffeoylquini id
icaffeoylquinic aci 3.411%
(CosH24O12 + 516.45)22 A 2.7% 0|4
4,5-dicaffeoylguinic acid
.892%
(CosH24012 © 516.45)2 2 A 1.5% 0|4t 1.892%
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Al & Jl 8§ M
ZHH G49(001) ANEXAIHS - HIOl Xl == 2/ 6
t 2014.12.29 ~ 12.30 A& 73 =23 ESESR= N 2015.03.06
NEL=Z22 &gxal
* Chlorogenic acid(CigH1g0g : 354.31)
=5 (%) F & &(mg) | S|El=
HEH 1 7.3 744.24603
HEM 2 999 7.3 746.55127
o s 7.3 745.39865
SAT1 60 811.28644
SA2 60 843.82672
SA3 60 822.43268
Hage 2.642%
* 3,4-dicaffeoylquinic acid(CasH24012 : 516.45)
=5 (%) F & & (mg) NSEES
HEH 1 2.7 288.17245
HEM 2 %69 2.7 288.50494
= s 2.7 288.338695
SA1 60 207,07619
SA2 60 213.51787
SA3 60 208.30698
Hoage 0.639%
* 3,5—dicaffeoylquinic acid(CzsH24012 : 516.45)
=5 (%) F &t & (mg) O34 A
HENH 1 9.7 1116.70789
HEY 2 92 9.7 1118.95386
o = 9.7 1117.830875
SAT1 60 1184.28381
SA2 60 1230.73340
SA3 60 1198.45740
HOAE 3.411%
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* 4 5—dicaffeoylquinic acid(CzsH24012 @ 516.45)

=5(%) &t (mg) I 3sA
HZEH 1 5.8 670.82953
— 99.6
HENH 2 5.8 671.19983
g iy 5.8 671.01468
SA1 60 657.35132
SA2 60 681.95465
SA3 60 665.12085
O 1.892%
H A A -] 4 ] H L)
A] = ] = A ( J'7 47 'é)
= G49 HEBHS 001
= g7 2 A 10g
2t 2015.03.02 ~ 2014.03.05 grs 2015.03.06
= ANEESs AEIE AEZ ANE LIt
1) SAIE N Tt AEE o =i e 2
SOIAE  [FU2 EEUD 22 RAAIZIA 3= Loug | 2015.08.04
O 3E LIELHCE. = =
Chlorogenic acid o
(C16H1809 : 354.31)22 A 2.0% 0|4 2.606%
3,4-dicaffeoylquinic acid o
(CasH24012 : 516.45)2 2 A 0.5% Ol 4 0.604%
EEINE 2015.03.05
3,5-dicaffeoylquinic acid o
(CosH24012 : 516.45)22 A 2.7% 0l4t 3.359%
4 5-dicaffeoylquinic acid o
(CosH24012 @ 516.45)2 2 M 1.5% 0|4t 1.854%
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A" Il 8 M

20 G49(001) NEPINEE - HIOI X% 3/6
ANE LA 2015.03.02 ~ 03.05 ANEA 23 Ee=A=PN; 2015.03.06
NE&2o S22

* Chlorogenic acid(CisHisOg : 354.31)

&= (%) | 8t2¢(mg) o3

HEM 6.0 621.56189

HEM 999 6.0 621.94910

B oz 6.0 621.755495

SA1 60 845.45154

SA2 60 829,94586

SA3 60 825.44562
HOEY 2.606%

* 3,4-dicaffeoylquinic acid(CesH24012 : 516.45)

= (%) ¥ 82t (mg) m3=

HEM 2.0 229.81808

HEW 2 989 2.0 229.31035

y oz 2.0 229.564215

SAT 60 218.44104

SA2 60 214.94099

SA3 60 214.50040
B 0.604%

* 3,5—dicaffeoylquinic acid(CzsHz4012 : 516.45)

=2 (%) # 82¢(mg) I3

TEM 7.3 849.08142

HEEW 2 992 7.2 845.42346

¥ 2 7.25 847.25244

SA1 60 1232.94543

SA2 60 1215.66626

SA3 60 1205.24609
B 3.359%
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* 4 5—-dicaffeoylquinic acid(CasH24012 @ 516.45)

= EEMO it 2Dt

S

=5 (%) % 8t2(mg) ElEEs

HZEH 1 4.5 530.66968

HEY 2 990 4.4 528.83844

y 4.45 529.75406

SA1 60 684.39258

SA2 60 680.94043

SA3 60 680.39221
HoeY 1.854%

g G49 N ESk=1 001

Z g Mg 109

2t 2015.04.28 ~ 2014.04.29 RN} 2015.06. 16

ANEEs ANEIE AEZ ANE LIt
1) SFASY O Alge o Sue gmaig ze S
=1 S HOHS TII=<OH oo o [= R | T
I3E LIEIHLE. - =
Chlorogenic acid
° 2.532%
(CieH180g : 354.31)2Z A 2.0% 0l4&t
3,4—-dicaffeoylquinic acid
0.596%
(025H24012 . 516.45)9§A'1 0.5% 0|4t
BEAE 2015.04.29
3,5—dicaffeoylquinic acid
7 3.276%
(CosH24012 : 516.45)22 N 2.7% O] &
4,5-dicaffeoylguinic acid
" 1.854%
(CosH24O12 + 516.45)22 A 1.5% 0|4t
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Al & Jl & A
20 G49(001) NEPUNEE - 0l K| 4 3/6
ANBLR | 2015.04.28 ~ 04.29 | A&7 Eps AT 2015.06.16
NELd=Zo 21
* Chlorogenic acid(CisH1s0g : 354.31)
&= (%) % 82 (mg) o3g=
TE 5.8 605.49188
HZEM 2 999 5.9 606.91699
2 5.85 606.204435
SA1 60 794.17743
SA2 60 801.78058
SA3 60 873.32104
WO 2.532%
* 3,4—dicaffeoylquinic acid(CzsHz4012 @ 516.45)
=5 (%) % 8tz (mg) I3
TEM 2.0 222.01392
EEW 2 %89 1.9 221.89496
¥ 2 1.95 221.95444
SAT 60 204.77802
SA2 60 207.43884
SA3 60 228.55199
EREY 0.596%
* 3,5—dicaffeoylquinic acid(CgzsHz4012 : 516.45)
=2 (%) 3 8t 2 (mg) I3
TEM 7.0 819.47009
TEM 2 992 7.0 819.65503
¥ 2 7.0 819.56256
SA1 60 1160.32507
SA2 60 1176.50464
SA3 60 1276.22119
HREY 3.276%
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* 4 5-dicaffeoylquinic acid(CssH24012 : 516.45)

&= (%)

F &t2F(mg)

onI¢A

H
MHH

12
-

HHl
MHH

12

99.6

4.2

513.85345

4.2

511.32504

= = 4.2 512.589245
SAT 60 671.89618
SA2 60 682.05865
SA3 60 770.59235
o 1.854%
2. 84 2589 7E7E

7},

3

FAE T (EH7 8

3

e HEFATE)

A D2015020445 < ﬁ A]— ﬁ Zﬂ A‘]
A8 AaErew A%, leoeoz e
QAR | AEAB 7 AE 7SR EA
a%el [ F & | A= FUA 28T Fa= 17 (199%)
FERESD
AzUs Zo il 2015-02-09
AclEEd | A= AAHEFHE | D2015020445

A7t 22 AFde Ao ARE s U AArsd = Mz A H 3

AEYgE a3 AAE G A
A& (Kcal/100g) 331.59Kcal/100g Slo} &
T3 (%) 63.05% Slol=
Z A (%) 9.43% S P i
ZA (%) 4.63% FoH
T2 (%) 6.28% 23 &
3] 7 (%) 16.61% A&
U E F (mg/100g) 40.23mg/100g A A
F(mg/kg) 0.7903mg/kg o
7= 5 (mg/kg) 0.0397mg/kg Fulz
2 (mg/kg) 0.017mg/kg B F-o]
ZH] 2= (mg/kg) 0.2436mg/kg Frx
o g7 <+ =L

2015 {2 €@ 17 4

dF s FEATE

HR=ARZFNERS] 2 F=7)520FATD heepi//www khsi.re.kr 2Ry

X(031)628-0400~1
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4. 53 989 71E74 44

3 = 7l & H] I
4 S ~okmA S THR =
Chlorogenic aicde (A %A+ 1) 2.08 ~ 3.13%
3,4-dicaffeoyl quinic acid (A EAE 2) 051 ~ 0.77%
3,5-dicaffeoyl quinic acid (A EAE 3) 2.68 ~ 4.03%
4 5-dicaffeoyl quinic acid (A EAE 4) 151 ~ 2.26%
T 6.28% 10% o] s}
Y 0.7903 mg/kg 3.0 mg/kg ©]3}
e 7}=F 0.0397 mg/kg 0.5 mg/kg ©]3}
e =42 0.017 mg/kg 0.5 mg/kg ©]3}
ZFH] A 0.2435 mg/kg 20 mg/kg ©]3}
o 2 331.59 Kcal/100g
cH 381 63.05%
kol 943%
R A 4.63%
3| & 16.61%
Y EH 40.23 mg/kg
o) = =73 =73
1) A=3IA (2 34, A%, JFHE 3) ¥ kg
| A= | 2 100Kg
J
\ FE \ 509 74 1,000L (24 hr)
!
AZzFTA ‘ o 3} ‘
!
\ 5% \ 79 %%(20 Brix)
J
| Ax | TAAZ
|
| BE \ 25% (25 Kg)

HAdS AHHsE] BS A ALY adE FAHA Y= 2 7]
L oo, 559 FH e ]-J*Xﬂ* o B fskA A (Choi MS, Yang
I

JK (20())8) ndustrial potentiality of wildedible greens. J Food Research Technol,
21, 1-7

qFan | caF 41209 2R goA HgaAY el FEGMR F B BA =
F<opz Ao §>

2 AP
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Al 428 JAAHEANE R

LAY A7 R AAF A%

7h AIAE AR A

v, Azt

) EEEET
T S7H(2) e 8 5%
=3 5,000 100.0 500,000
et e 3.800 500.0 1,900,000
A= 0
2 2,400,000
o TRy 100,000 30 300,000
7
i ) 300,000
2%/5% 356,250 10 356,250
JEA %7 110,000 30 330,000
. E4A Bkg 200 5.0 1,000
i 2 A 2 180 1,000.0 180,000
= 922 10kg 1,500 3.0 4,500
A &% 4,000 3.0 12,000
0
27 883,750
3] 3,583,750
kgD A= 143,350
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2. AAHEAN D A YA

AHHEANEAEAN

HEDZ BE #E 1E 1Y ddnd "SHFEE2 EEAY 22 o ¢HdE WA #E
THRTIE, SERHE, O|FEIY, HAYME, va YHYBME

A single center, randomized double-blind placebo controlled trial to evaluate the efficacy and the safety of
“LF01" in healthy subjects with high Risked Cardio-vascular Disease

AEAEMEE LF-01

B F (ZHa ) 1.0 (2015.07.08)
LIHEZ AR H7| o7 EER
NHEHBAHTE I  FHO0R2(PharmaCRO)

1 ¥4 2 A
2 OOIHEHBAMYEMY ZHc(0f Qs OF Mol M HSAMMAL U OIH IS A ML}
YA HAAS Y, BHSTE Yol HIBE HoBM, UHHSAHE HES HE Y= A0
A Mg OE MUSE W 3 ALE HLASDE A7 |ETHEN L eUoaR
(PharmaCRO)2| AFMABIES] S0l A 37047 3748 5 geuch
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Protocol No. ID-CBT-301

Study Protocol Version 1.0(2015.06.08)

CONFIDENTIAL

¢ 2 UMHSAHA Mo A E ko] 3 20{HMo|
ofof 3 gof 3 9
REEEN 37|05 =2l
Al LF-01
o= Placebo, CHEHE
ANABA HAL SOUSHR 2Nl BB A,
zays Hel, oo
ADR Adverse Drug Reaction
AE Adverse Events
ALT (SGPT) Alanine Aminotransferase: GPT
ALP Alkaling Phosphatase
AST (SGQOT) Aspartate Aminotransferase: GOT
BUN Blood Urea Nitrogen
CRA Clinical Research Associate (Q4AIE ZLIE 22l
CRF Case Report Form
CRO Contract Research Organization
DBP Diastolic Blood Pressure, 0|2t7| &t
FAS Full Analysis set
Hb Hemoglobin
HCG Human Chorionic Gonadotropin
Hct Hematocrit

HDL cholesterol

High density Lipoprotein cholesterol

IRB

Institutional Review Board (&I &HA| & AALQ| QIF))

ITT

Intention To Treat

KGCP

Korean good clinical practice

NSAIDs

Non-Steroidal Anti-Inflammatory Drug

LDL cholesterol

Low density Lipoprotein cholesterol

PP

Per protocol

RBC Red Blood Cell
y-GT Gamma-glutamyltransferase
TG Triglyceride

Wash-out period

A=Fo FX|7|zt

WBC

White Blood Cell
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Protocol No. ID-CBT-301
Study Protocol Version 1.0(2015.06.08) CONFIDENTIAL

SOIMTEAEAEN He

e SEE T HEH AXE 71 GURIM CEHEERS HHNN = Y

;l TS oEgs URPl i Bl RXANE, e, AUz s
i P EENE

olyEEAE

BARSAE  oxiwe smema 2ze Mo

o o %

o|;-“7:-|.9.*|'§

i Pl U/ ol 2EH MD

35 A7xt

oI AH

EARSNE  yyerienas

of 2 X

olx-“I-I.Q.M‘a

o g IRB £ SQY2RE 1874

7| zt

QMIH S "
gk 40 A O[4 Tt 754 Djgte] HHE HEH e Y Xt ZHH YRt

=

4
JHFSAY AT T Y Xt CHROIA LF01 & FT FOiR T WY J4H wB
= H  pE oS4 % oEYe Wit o

=
AXEEAE

1

Chel 7|, BE9| Ui, olF w7t SIfOiE, Bl AMHEAH

L, x ¢
AHHEAEE - AT LF-01
Hl E . Qo f=HERI2D
2 . 8%
OfEl, M4 AlM 3080 1&X 1Y 23,(5tF F 2U&/Y)=E
gl ZgHiH
587 % 8T £8
o & X £ = 600
MEIIE (IAXES Cheol ZE 7|FE0 XEstojor st
1) Bk 20M| O|4F Tt 654 DjTte] M EE oY
2) Che A= Zsk QIR & 2 74K old s st= CHEA
R (a) €20l &2 RHE=7] 135mmHgOld  160mmHgOlst,  Of&H7]
85mmHgO|& 95mmHgO|3t)
(by &35 ZAHE X7l & XKLDL 130~200mg/dL)
(0 &2 0| 100mg/dL 0|4 130mg/dLOlSt QI A}
3) = ONFHEAIHN HoF AE ANUHE MY Foloh CiHA
Xe/olE (e =9 oL diLiat: siYE= tdxte 2 o7 FHog
—— 12/71F ( ~PN; Tof Hojg

gich)
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Protocol No. ID-CBT-301

A

Study Protocol Version 1.0(2015.06.08) CONFIDENTIAL
1) A0 i Ly27] & [toIEts ol Us A}
2) 12%F O[Lf OMFE Q3ts 2 IOl Y &}
3) 232 O|H 25 O|L0] m7t-3 X%t &e 9K, Zioja|sals ste
/A, S, e, FRIMH XM FEE, WY =22 St Ze o
SEO| g2 0|8 = Acs HL7IEAES 4537 HHS0l &}
4) 232|d O[F 2% O|Ujof| otAmEl, TSI, SEAR HHE =0
7L RoF ol &t
5 Z=EEX @= 1" SXH=H7| Y 160mmHgO|4 £ 0|9ty wWot
95mmHg 0|4
6) ZEIDA @= ¥ SFXHISEY 180mg/dl 0|4 EL= 374" o|Ljo
g2 ol ofFE ME2 AZste B2)
7) A3E|d O 4% o|Lfol CHE AX(QAMHR)AIFO| Eojst Xt
8 A¥Ho=z fost MI|5 Hol(Serum CreatinineO| 2.0mg/dl 0|47t Y=
At
9 YUHHoER R[OSt 7t Jls HOEE W 2SX|(ALT, AST, y-GT)7t Hatol
JeHECH 2.58) o[&h)7t e Xt
10) g7, +=7F A ogxoz Mg oist o WHEE, ANH, xt2 U
oY FA, BTLYM, FAL, 22 0], 242 5)2 AMBSHX| A=
7t d
11) 7|EF QIMHSAIY MQARF QI SHEEXPoL mohst of 2 olNN8AlEo| Zot
Frtol e oA 4 s =US 7KK QIChn mEtEl= Xt
Screening z7me Follow-up

Uz Uz

Visit 1 Visit 2 Visit 3 Visit 4 =a Al
—2%~0d 0F(0%) AF(=7Y) 8F(x7Y) ]

Visit 2 OflM CHeRE Moty ®oto| Huksh thidite AlgE E= Qoo

O]

22 11 2 2R WIS Yot ANNSAEEHES 28 werh
o 8 7 AEHE Z2 ENSe =g o,

8
L2310 s gt HEES oL QN HEAIHE BRI

7 28 3

14 7I&4 EIt (Primary endpoint):

e g2 STS(ADP induced platelet aggregation) 2| 31|

@ 2% 7|5 "7} (Secondary endpoint):

¢ Prothrombin time, Activated partial thromboplastin time 2| H3}g
o Lipid profiles ©| #3}x|

*  CRP(C-reactive protein) | H%}X]|

«  Serotonin2| H3}X]
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Protocol No. ID-CBT-301
Study Protocol Version 1.0(2015.06.08)

CONFIDENTIAL

dehx7| A o7 HatA|
- ANEHE 28 Ha 28 F 58 8 F 20| Y A, &Y IF
=¥g MAlstn A72(7E WL o|&HtSg BISICt
Cle Y29 AMB2 AlHAES otHYH e 7549 HItE HWolg =+ =
matA, O3 YES QAMIEEAE JTE AKX XM, CHS SE2
2835l &A= QAN BAIFOAN X 2 Z[0{0F THCE
1) g JjMol =28 F= HEIISAE
2) otmal, &utel 52| &SI (anticoagulants)
3) ofamal § EEATA|(antiplatelet drugs)
HEZ7| A4E 4) EXBHE I(thrombolytlc agent)
5) H|AHZO0|EY g HEH(NSAIDs)
6) §*3|*Ef”| il (antihistamines)
7) &=HA FLZH(TCAS)
8) & £=H U it =M (vasopressor, vasodilator)
o|Qlo] ALK} mEto| M2 FEo| S CjAF E& HiHO F&es & = JUe
o=
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CONFIDENTIAL

Study Protocol Version 1.0(2015.06.08)

Protocol No. LF-01
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A BE
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A5 A FH FE=9 dY/MA #d &40 dE 7154 HIL
1. #3 #%2° YYAA in vitro 5 B7HTH

AT o T
(1) ABTS assay
7 mM ABTS buffere} 2.45 mM potassiuM persulfate buffer (K2S-0g) A% & ABTS :
K2S208= 2 @ 1 ratio® 412 % 12-16A13F &FF3fo] db-g-A| 71T}, stock bufferg 734nmel A
4% OD. #ol 0.70+0.027F Yo =5 3514 3tal buffer 100 ul F=E 2 345 FEE A
2 100 ulE #H7bslar Ao 653F wES-A| 7t} o] A2 E 96well plate® &7 734 nmol

AN EFREE A FHUxToR sl BHAS Abgskla, zZhzbe] Alze] gl
ICo & 8 B7hetal

Inhibition % = (Control-sample) / Control X 100

(2) DPPH assay

200 utM DPPH solution % § DPPH buffere} $=9E 2 343 AR5 WolA 30& &<
oAl WEgA1Zl § ELISA readerg ©]-&3te] 517 nmollA 3 EE S Fd=
o2 dakslA|¢l BHA (Butylated hydroxyanisole)S AF&3t3ar, ZHzbel Alzo] thal ICs
e T8l Hohskal

Inhibition % = [(C-D)-(A-B)] / (C-D) X 100

DPPH Al & MeOH Alz-gaf gl
A 100 nb 100 ¢l
B 100 nb 100 b
C 100 w0 100 nb
D 100 nb 100 xl

Y. AT 2 A2 54 A &5 B A3

(1) 3T3-L1 AWM x| AAEze] F3F F

ah-22 AFANA EQ 3T3-L1S 10 % BCS DMEM A& Wil 37C, 5% COzel 7o
Al wjeFstth, 3T3-L1 AFAWAEE 24 well plateo] 5x10%/welle] M F2 B3 2 100
% confluency Alde] =z 29 &< o FAAZY. AFAEAMEE MDI (05 mM
3-isobutyl-1-methylxanthine (IBMX), 1 pM dexamethasone, 1 ng/ml A&H)E E3H3=
10% FBS DMEM HjA| 2 A|WAE 235 29 & FEst9ar, oY 48 Al & 1 pg/ml
d=do] ¥ 10% FBS DMEMO.® o]& st vttt 7 % 2¢ with 4 52t 10
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% FBS DMEM #jgd o= wAeta AWAE 35 FE3tE 5 A58 v5E=E A

(3) Real time PCR

AAE B3 f= Byt o] ARE A F F 8Y % E3E A B 49s
¥ 3T3-L1 M ¥E PBS® 5 M washingd}al cell pellet2 %o} RNA prep kitE A}-&3}o]
RNAYH Z2gtty. 5% RNAE 1 pg AHE3te] ¢cDNAE @43 & SYBR green¥} primer
& o] &stel fHuA ddYS FHIT dxw FHAEE GAPDHE AHE38hal C/EBPast
PPARy, A% A3 Z3tel] #efsh= 452 T8 AEE Real-time PCRE 2?15} 31 4.

(4) Western blotting

AWAEL 3 5 PHI Zo] 3T3-L1 AlXd ARE o HHo=Z AHEst § MEE
PBSZ F+ H Washingé}ﬂ RIPA buffer (50 mM Tris-HCl, pH 8.0, 150mM sodiuM
chloride, 1 % NP-40, 05 % sodiuM dexycholate, 0.1 % sodiuM dodecyl sulfate, protease
inhibitor) & ©]-&3to] AIZLE &3A 7t} 13000 rpmel Al 30=3F YA st dWdS 5
= AFste 10 % SDS-PAGE geles o]&3ste] d7] &3ttt dA7] d5¥ proteing S
membraned] ©]EA 7l & 5% skim milkE *33d= TBSTE blocking 3Fth. 12} &4 ¢} 2
2} A2 Wk$-A]71 & ECL Thermo scientifics %3] PPARy % C/EBPa ©##e] whg

&

4EE Bractin®] T A= Blaste] Hrslil S

o 2 FEEY AN ex-vivo %5 H7}
(1) Washed platelets®] +2

=5 & male Sprague-Daweley ratsS AF&3 o, Ao

28] o LEE 22+ 2T, 5=
55 %2 FATNL FTES B3 AIRE Faole AFSETh Alsol 300-400ge] =

+
AS EdEY JFEo=Z vHAZ &5 uAZE 0.15 M sodiuM citrate (vacutainer, Becton
dickinson, franklin Lakes, NJ, USA)E @3} 1:.9(v/v)e] H]&o] HulsWolA 18G FTAHY]
£ olgste dAs AFHIFAG. 200gA 1583 dAlEE st FE A2l platelet rich
plasma (PRP) ¥ thA] 3000rpmoll A 20+3F Y4lH2sko] platelet poor plasma (PPP)E

o] APl A5 2.
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g
o] S o SHo wt FFHE= F AT Atolel FAE AVIA AF
(ohm)¢] W= Jetidrt A dEDS 50% EtOHO| 3934 Chrono-Log aggregometer
model 700-2(Chrono-Log Co., USA)E ©o]&3}o A4S stir bars (Chrono-Log Co.,
USA)E 4¥-& plastic cuvettes (Chrono-Log Co., USA)o| Al EAS Wi 37CoA 18 30

A% base line &2 ¢ d4d &3 HFEZ42 collagen 5 pg/mls 7Fsko] 623 HHG-A|

»Ji—- = ==
A SRS e dEzdd dd SHAA A=E v

3 dd &l 54

PBSZ fibrinogen?] HZE %7} 06%7F Y52 943 &3]A7 & Iml® 6 well plate
o &7]13 thrombin &< 50NIH units®} %7 6mm filer paper discE H 3L 30 ©o] A&
of Wxste] mEA AT &< plasmin®t A5 E 72 H A 3Fo] fibrin plate’doll Fi1 3

TCOlA 6AZHESH WAL 5 fibrin plate’t §alHo] FAE TR HolE ZHstol
NEETEY

(4) Serotonin #+H|] 4

w8 d d4ade 53 F=& (500, 1000, 2000 pg/mb¥ v DHA (5, 10 uM) &%

7T 10% A2 F collagen 5 png/ml 37C 3% A2l § 5 mM EDTA ¥1 %3S T4
t}. serotonin ELISA kit (abcam #ab133053, cambridge, UK)E A}-&3}9] serotonin %S A

Fotl =

(5) Thromboxane By &4
serotonin 4] W3} 7Fo] Thromboxane B, ELISA kit (Enzolifescience #ADI-900-002,

Lausen, Switzerland)E AF&3lo] Ao wal TXB, %S A 23t

_l[}l'
ol

(6) ICAM-1 and VCAM-1 &

12 well plated] AW ZFe~ES 231 HUVEC AEZE 6X10Y/well seeding & TNF-a = & 38t

seruM free WiX|ol #3 FEE3 DHAE A% 24/\]7‘* kit MEE A4 AZ

PBS® F W washing 3¢ 5% BSA in PBSZ blocking % 12} A<} 22} a2 HH-g-A

21 & DAB #4S T3 ICAM-13 VCAM-1 %8 AEZE dvFdoz A Ho iz 3
o

O
A

(

1—4
c

4ov
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: 18% Protein (2918C), Adjusted Calories Diet (TD.88137)
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(2) Ats Fw 2 AAEA
: Harlan Laboratories Inc, USA 8520 Allison
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< AleFxA T >

18% Protein, 2918C Adjusted Calories Diet, TD.88137
Macronutrients % Macronutrients %
Crude Protein 18.6 Protein 17.3
Fat (ether extract) 6.2 Carbohydrate 485
Carbohydrate 442 Fat 21.2
Crude Fiber 3.5
Neutral Detergent Fiber 14.7 Formula g/Kg
Ash 53 Casein 195.0
CalcipM 1 DL-Methionine 3.0
Phosphorus 0.7 Sucrose 341.46
Non-Phytate Phosphorus 04 Com Starch 150.0
SodipgM 0.2 Andydrous Milkfat 210.0
PotassuM 0.6 Cholesterol 1.5
Chloride 0.4 Cellulos 50.0
MagensiyM 0.2 Mineral Mix, AIN-76 (170915) 35.0
Etc 4 CalciugM Carbonate 4.0
Vitamin Mix, Teklad (40060) 10.0
Ethoxyquin 0.04

ARERT S/ AZA k)
7 50%lde 52T wudd  FadrAn 011g

1. 3F MTD (MaximpuM Tolerated Dose) 37}
Eoto] 3l7|7te] B A upeAE 2z

H=
Fok wlel 2o Algte] ATFolg EUlE o g3l 2 gl whel

Ho
T
[o

o

ofo

_Orlll

t}. High Carbohydrate DietZ i

=
(dyslipidemia)& #FEAZ whg-2o X2 F3 dgds FEE i H71
=

=
[
=
i
i)
olN
=
<

ko]

D

a

=
o,
%

o
3

@
8,
&
X
=
ofi
oX,
N
ok
ek
of¥

658 C57 BL/6 wh-9-28 12573 ieksstE2olE o] fato] 12y ~uEd5d 154
AREFT FEATE o 2= 125730 185sE AHojs A TES e AFol
& £o® wdsta #Elste] o He] iy xEAATE #EeA HEE ST ol F
1257 22 Holet A s I 50% e #F FEES ¥R EUE o] &d
of AFFo] AL 12 s AFFY F sES At IS AFs A st
SRS AAFle] T bt 2459 dHS BHIAS
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- A 74

?l EDTAZF 93+ EMAEHAEF
ge H415R, eppendorf)& ©]-&

417](7020, HITACHI, JAPAN)E o] &

B (BD Caribe.Ltd. USA)°l| ¥

o =
=

sto] v59o I B

3

32

O
-r
RS

atol 3000rpmez 94 Ffstel 42 EF

2

6579 C57BL/6 7 vh9-2=8 thad 2 o= T4 AlES a5
Group Treatment No. of Mouse
1 R\ aTia 10
2 = (LTAALEST L) 10
3 =% 100 mg/kg 10
4 =3 200 mg/kg 10
5 =3 400 mg/kg 10
6 =3 800 mg/kg 10
7 2 nts 660 mg/kg 10
. HIPhE Y
(1) & Aststa &4 AE
A2 FE AN AEFES ZE(Zoletil, Vurbac, France) wh3 3dlollAd EHdis
(abdominal aorta) > ZHF-F &3, A A FANeH HALES felo] -5 A

A 2] 7] (Centrifp
of tjsto] AF

PEEE

ool

B
54

ol
=

Kl

Aol o9

Glucose (GLU)

LDL

HDL

Triglyceride (TG)

Total cholesterol
(T.CHO)

A= A ol&

(cardiac risk factor, CRF)&

iy

_ (total cholesteral - HDL)

HDL

-

T

t}

5]

[e)

=

9/]

total cholesterol
HDL

CRF=
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(3) Mouse diabetes biomaker bio-plex 4]
Recombinant standardE& 591 % 1-3%%F vortex ¥ icelAl 30Xt incubation
% serial dilutiondte] <=H|St, A& AR+ sample diluent® 34 3] Alm
= FHjgith 1 XZ2 dilution 3 2 beadE 30%7F vortex dHal, ZF well @ 50ul
2 BFEtt. 2 washing & ZF wellel 50ul®] standard, blank, sample S5<
Toke] 300rpm 1AIRE Aol A HESAIZITE 3W washing & 1 X detection
antibody 25ul® #53Fe] 300rpm 30%3F oA HbgAlZITh 3¥ washing &
streptavidin-PE =~ 50ul® #F3]  300rpm  10E7F  Ae2olA  wrSA]7]a 39

b ==

washing $ assay buffer 125ul ¥ % 1100rpm 30% shaking & Y% #dd n}
olemt7 HlolE A48 5.

(4) adiponectin 4]
k-2~ YO ® mouse adiponectin ELISA kit (Milipore, #EZMADP-60K, MA,
USA)E o]&3l] A=A oA 93] s

CEA FEEY AAY A% 15 B/ A

2]

Lo

A ARE 99, B4, B, B, G, FT, A4 AEE Fad F 7
of Ereyt MEe 5o §UlE gt F&
A, =

A positive control®= 7]

f
o 1
Lo

o
MU
o2

=
747kl AR FHE FEEES WU A9, e
= 4 ABTS ¢} DPPH assay =% 7}
3t %S WEHI (£ 36), o5& wEoE 3 AAAF 50% EtOH FE=
& = & 34T AFolA = 40%
g Aom #AFHAY (F 39). HFHo=

3E 69A dERRol QIAAE #F3H 50%
EtOH FZ&EA 714 $2 @d4kst G50 AN FEE5% dibstE Yel= & E
AES dolr7] 98] ® 4237 o] dx=2ZHYH ¥ v%¥3d compoundES 1AHFZHH
A arol dAakslsS W 7ksk A3 chlorogenic acid, neochlorogenic acid, isochlorogenic acid
A, isochlorogenic acid B, isochlorogenic acid C2} compound G49-19-4 and G49-19-5 A=
o 4 ABTS and DPPH assay © gt ailst G50 3 Aoz @A S (3 42).

1
i)

BN

o
s
=
Q
Q
o
5
(o
HU
M
Ak
ro
>,
kil
i
lo
ot
>
Lot
]:01’
:‘_11
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3% 36. ABTS and DPPH free radical scavenging activity of Ligularia fischeri ethanol

extracts.
Sample ABTS(ug/ml)  DPPH (ug/ml)

G49-6-1 (9<€4F 95% EtOH) 56.22 >100
G49-6-2 (3} 4 95% EtOH) 53.84 >100
G49-6-3 (%34 95% EtOH) 36.84 >100
G49-6-4 (B ® Ak 95% EtOH) 47.33 >100
G49-6-5 (B ®4F 95% EtOH) 96.32 >100
G49-1-1 (AL E4F5) 14.13 >100
G49-1-2 (1A14F 30% EtOH) 10.93 38.65
G49-1-3 (1A 50% EtOH) 11.59 37.99
G49-1-4 (IA4F 70% EtOH) 11.05 41.53
G49-5 (S1A14F 80% EtOH) 16.24 39.24
G49-1-5 (1A14F 95% EtOH) 20.71 63.79
BHA 3.38 15.22

* JCso wvalues represent the concentration requires for 50% inhibition of radical

scavenging.

3 37. ABTS and DPPH free radical scavenging activity of Ligularia fischeri ethanol

extracts.
Sample ABTS (ug/ml) DPPH (ug/ml)

G49-1-1 (&3 €5 reflux) 15.75 >100
G49-1-2 (30% EtOH reflux) 13.97 >100
G49-1-3 (50% EtOH reflux) 15.05 45.25
G49-1-4 (70% EtOH reflux) 16.64 39.43
G49-1-5 (95% EtOH reflux) 28.35 78.39
G49-4 (1A% 95% EtOH) 30 79.49
G49-5 (S1A414F 80% EtOH) 19.77 49.29
G49-7-1 (1A14F 30% EtOH) 14 46.15
BHA 3.03 17.26
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3% 38. ABTS and DPPH free radical scavenging activity of Ligularia fischeri ethanol

extracts.
Sample ABTS (ug/ml) DPPH (ug/ml)

G49-7-1 (1AIH(A) 30% EtOH) 15.66 36.62
G49-4 (AAAHAY) 95% EtOH) 51.75 >100
G49-5 (1 AAHAY) 80% EtOH) 22.05 48.86
G49-13-1 (1A14HAY) 50% EtOH) 13.95 38.64
G49-13-2 (1A4HAY) 70% EtOH) 22.64 73.24
G49-14-1 (33 %4F 30% EtOH) 8.39 17.24
G49-14-2 (33 74F 50% EtOH) 8.20 18.75
G49-14-3 (34t 70% EtOH) 9.17 23.42
G49-6-3 (% 34F 95% EtOH) 71.73 >100
BHA 3.35 17.17

32 39. ABTS and DPPH free radical scavenging activity of Ligularia fischeri ethanol

extracts.
Sample ABTS(ug/ml) DPPH(ug/ml)
G49-15-1 (1A414F 50% EtOH reflux
37.22 >100
HP-20 C.C H-O fr.)
G49-15-2(¢1 A4k 50% EtOH reflux
7.84 10.06
HP-20 C.C 20% MeOH fr.)
G49-15-3(21 A4 50% EtOH reflux
7.22 15.02
HP-20 C.C 40% MeOH fr.)
G49-15-4(21 A 2F 50% EtOH reflux
6.04 13.88
HP-20 C.C 60% MeOH fr.)
G49-15-5(21 A1 Ak 50% EtOH reflux
11.29 32.68
HP-20 C.C 80% MeOH fr.)
G49-15-6(1 A1 4k 50% EtOH reflux
62.58 >100
HP-20 C.C 100% MeOH fr.)
BHA 3.45 18.23
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3% 40. ABTS and DPPH free radical scavenging activity of Ligularia fischeri ethanol

extracts.
Sample ABTS (ng/ml) DPPH (ug/ml)

G49-1-1 (AL d5F5) 15.87 >100
G49-1-2(1 A 4F 30% EtOH reflux) 15.07 >100
G49-7-1(1 Al 4F 30% EtOH) 15.60 >100
G49-9-1(d 94t 30% EtOH) 19.14 >100
G49-9-2(3}x 4F 30% EtOH) 22.11 >100
G49-9-3(H &4t 30% EtOH) 8.32 20.26
G49-9-4(= ¥ 4F 30% EtOH) 25.34 >100
G49-9-5(H A4t 30% EtOH) 32.77 >100
BHA 3.35 16.82

3t 41. ABTS and DPPH free radical scavenging activity of Ligularia fischeri ethanol

extracts.

Sample ABTS (ug/ml) DPPH (ug/ml)
G49-23-1 (™ A3 50% EtOH) 31.74 >100
G49-23-2 (B A+ 50% EtOH) 39.59 >100
G49-23-2(2) (8 A+ 50% EtOH) 41.88 >100
G49-23-3 (%7~ A +3 50% EtOH) 32.25 70.68
G49-23-4 (B3 A+=3 50% EtOH) 49.77 >100
G49-23-5 (914 A=3 50% EtOH) 13.03 22.53
G49-23-1(2) (1™ A+ 50% EtOH) 35.92 84.10
G49-23-2(2) (B AB+=3 50% EtOH) 50.89 >100
G49-23-3(2) (¥ B3 50% EtOH) 36.28 73.21
G49-23-4(2) (3% 4+3 50% EtOH) 60.32 >100
G49-23-5(2) (14 A+ 50% EtOH) 18.87 >100

BHA 3.97 18.16
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¥ 42. Effects of compounds isolated from Ligularia fischeri on ABTS and DPPH free

radical scavenging activity.

Sample ABTS(uM) DPPH (uM)
G49-17-4C 45.44 33.56
G49-17-5C 17.35 79.62
G49-17-12C 71.89 >100

G49-19-1 43.81 73.71
G49-19-2 43.01 80.09
G49-19-3 40.92 >100
G49-19-4 16.16 38.37
G49-19-5 12.20 38.36
G49-19-6 36.49 67.58
Chlorogenic acid 19.16 35.21
Neochlorogenic acid 18.99 34.96
Isochlorogenic acid A 10.20 18.21
Isochlorogenic acid B 9.29 17.77
Isochlorogenic acid C 6.05 16.97
BHA 17.36 24.63

29 AFAWA XS] 3T3-L1 AEFE o] &3l ¥3F FEE e 5%
AA &= Fols] wWkth AAA #3FH FEES 30, 50, 70, 5% F

|=]
WAL 23t oA BAE U B A} 444 FE RN APAE 23} oA T

MC, EtOAc, BuOH, H.O) #3o#] #4458 s ¥ Az B35 F=3 izt AXd
Hl 3] MESAo] A= MCES AlQstas AWHME £394 §5°] e
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‘G49-1-2 : A 30% EtOH ex.
i T G49-1-3 1 21414 50% EtOH ex.
| G49-1-4 ¢ Q1A14F 70% EtOH ex.
- ‘G49-1-5 @ 1AAF 95% EtOH ex.

25ug/ml 100ug/ml

Qug/ml

None 50ug/ml

. Effect

cells.

of various EtOH extracts of Ligularia fischeri on differentiation in 3T3-L1

4 ‘G49-15-1 QAR 50% EtOH
i ronamen  Teflux HP-20 C.C H20 fr.
se s -GA9-15-2 ¢ QA 50%  EtOH
s ll [I e 5."31 . reflux HP-20 C.C 20% MeOH fr.
- h e -G49-15-3 QAL 50% EtOH
il . reflux HP-20 C.C 40% MeOH fr.
TN

19 66. Effect of fractions isolated from Ligularia fischeri extract on differentiation in 3T3-L1 cells.

R .G49-15-4 : <1414k 50% EtOH reflux HP-20
C.C 60% MeOH fr.

ik man@ness G49-15-5 ¢ Q1AIAF 50% EtOH reflux HP-20
i I sswmmm 0 80% MeOH fr.

1 L .G49-15-6 © 21414k 50% EtOH reflux HP-20
e e s C.C 100% MeOH fr. (5462 7} B71%)

219 67. Effect of fractions isolated from Ligularia fischeri extract on differentiation in 3T3-L1 cells.

@ o~ @m o

-G49-15-7 A4+ 50% EtOH
reflux HP-20 c.c Acetone

n

Lipid contents {Fold induction)

(e s R Y

Maone

cells.

I I B

25ug/ml
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( 50, 100 ng/ml
B7t &7hs)

FRoAE SO

. Effect of fractions isolated from Ligularia fischeri extract and on differentiation in 3T3-L1



-G49-13-1: 214, 50% EtOH extract
57 -G49-13-1-1: 914, 50% EtOH extract
' Hexane
MR -G49-13-1-2: A, 50% EtOH extract MC
HGE48-13-1-1
WG49-131-2 (100 ng/ ml %7‘3)
mEseass | .(G49-13-1-3: <14, 50% EtOH extract
mG45-13-1-4
1G39-1315 EtOAc
:G49-13-1-4: 1A, 50% EtOH extract
None 0 25 50 100ug/ml BuOH

-G49-13-1-5: Q1Al, 50% EtOH extract H.O

Lipid contents (fold induction)
w

19 69. Effects of fractions isolated from Ligularia fischeri extract on differentiation in

3T3-L1 cells.

100ug/mil

Control 0 pg/ml 25 ug/ml 50 pg/ml 100 pg/ml

Lipid contents (fokl induction)
w

19 70. Effect of Ligularia fischeri extract on lipid accuMulation in 3T3-L1 cells.

(3) FHAA E2lE FREHE AYAHE £33 94 a3
=7 FEEAA LYyE FEEE 12T d& AEAE 2394 s g & A
G49-17-12C (ethyl caffeate)7} A ¥A|E 2] B3} g0 7FF 53 Aoz eyt
H 71, 72).
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=1
L
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29 71. Effect of compounds isolated from Ligularia fischeri on differentiation in 3T3-L1
cells.

Lipid contents (Fold indcution)
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a9 72, Effect of G49-17-12C isolated from Ligularia fischeri on lipid accuMulation in
3T3-L1 cells.
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a9 74, Effect of G49-17-12C compound on expression of PPARy and CEBPa in
3T3-L1 cells.
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19 75. Effect of isolated compounds from Ligularia fischeri on platelets aggregation

induced by collagen.
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< FAYZET : plasmin >
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< Isochlorogenic acid A >

Control 500 uM 1 mM

< Isochlorogenic acid B >

Control 500 uM 1 mM

< 2"-acetyl hyperoside >

Control 500 uM 1 mM

19 76. Fibrinolytic activity of Ligularia fischeri extract and compounds on fibrin plate.
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19 77. Inhibitory effect of Ligularia fischeri extract on collagen-induced serotonin

secretion from washed platelets.

% E 9] Thromboxane By (TxB,) A %
divto] @43t =W, phospholipid membrane2 Z4-E] arachidonic acidg& 7]d=

cyclooxygenase®l| 23] A== PGHaZ4H-E thromboxane Az (TxA2)7F THE| Xt} o]

©
et
A
Ay

- 123 -



>
-
2
0,
=
5
o
(@]
X
Q
=)
@)
o)
Do
Ll
o

TxA; & B9H4@ BR2A w717k @7] WEdl e dAA
gofe] ARAow SAA e #H He FEEL FEUE Aelsd Aid
4 A9 £F Agom AP Bolds TxB, ¥ 24 A, ¥#F F52e 1%
= 7

¢l 2,000ug/mle] FElA control tH] TxB, Fo] #Ashe Aoz FAHJS (17

12000 -

EEE

:

o

Con G438 G49 G49 DHA 5uM DHA 10uM
500ug/ml 1000ug/ml 2000ug/mli

19 78. Inhibitory effect of Ligularia fischeri extract on collagen-induced thromboxane Bo

secretion from washed platelets.
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9 79. Effect of Ligularia fischeri extract and compounds on expression of adhesion
molecules as ICAM-1 and VCAM-1 in HUVEC cells.
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< 50 mg/kg~2000 mg/kgel &7 353 wbE A Fo] 3 A BE FATAA A
< WY AbgEo] dExad vwete] fogt AFwsrt YdEhuA eFekar, ARE

A= dAsA ks (2" 80).
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2% 80. Body weights change of male C57BL/6 mice during oral administration treated

with Ligularia fischeri ethanol extract for 3 weeks.

¥ 43. Body weights change of male C57BL/6 mice during oral administration treated with

Ligularia fischeri ethanol extract for 3 weeks.

Change in bod
Body weight (g) Body weight (g) & Y

Dose ) weight at end of Mortality
(first day) (after 3 weeks)
study (g)

Naive 22.83 £ 0.67 25699 + 1.09 +3.16 0.0

Vehicle 2298 + 0.60 2453 + 0.40 +1.55 0.0
50 mg/kg 2248 + 145 2431 £ 1.83 +1.83 0.0
100 mg/kg 23.26 £ 2.26 2543 + 2.16 +3.16 0.0
250 mg/kg 2366 + 1.95 25.67 + 0.99 +2.17 0.0
500 mg/kg 23.40 £ 0.97 2570 £ 0.44 +2.30 0.0
1000 mg/kg 2392 £ 1.38 26.37 £ 1.63 +2.45 0.0

3FF BEL W AN F EeP vhAse] ARt HpgmMozRe AR Ao
= @53l EDTAZE Eode Aol %ol d7A5 A5 (BECKMAN Coulter,
USA)E ©]8 WBC(white blood cell) count, RBC(red blood cell) count, Hemoglobin,
Hematocrit, MCV(mean corpuscular voluMe), MCH(mean corpuscular hemoglobin),

MCHC(mean corpuscular hemoglobin concentraion), Platelet %3ttt 1 A3 BE

Fole] AAEAN 2EE Rold puiy A¥Y i WEHI BEHA wgdor], Hn
FE 1000mg/kg7bA Folsha e WE o4 e £A wWal fle Ao RANon
2 BF fE4 WHE A9 ALBES S0mgkeR BAstel BT AARYS (2
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2 81, 82).
¥ 44. Hematological analysis of male C57BL/6 mice treated with Ligularia fischeri ethanol

extract for 3 weeks.

Dose WBC (X10%/1) RBC (X105/ut) Hezr;(;iii))bm Hematocrit (%)
Vehicle 4716 + 0.92 9.68 + 0.46 14.33 + 0.93 4551 + 2.59
50 mg/kg 438 + 1.19 9.60 + 0.29 1441 + 0.52 45.26 + 141
100 mg/kg 489 £ 1.89 9.79 £ 0.39 14.48 + 0.59 4598 +1.92
250 mg/kg 439 + 1.25 9.72 £ 041 14.25 + 0.63 4553 + 2.16
500 mg/kg 342 £ 157 8.78 + 3.39 12.84 + 4.95 41.17 + 15.83
1000 mg/kg 261 + 0.89 9.74 + 0.30 14.16 = 0.44 4571 £ 152
Dose MCV (fL) MCH (pg)  MCHC (g/dL) (ilfgf/lzz)
Vehicle 46.99 = 0.62 14.80 + 0.43 3150 + 0.84 1036.71 = 302.76
50 mg/kg 4720 + 0.29 15.01 + 0.16 31.82 + 0.37 1224.75 + 60.20
100 mg/kg 46.92 + 0.32 1475 £ 0.21 31.47 + 0.30 1227.38 + 67.28
250 mg/kg 46.80 + 0.45 14.65 + 0.09 31.30 + 0.26 13585 = 89.02
500 mg/kg 41.03 = 16.39 12.79 + 513 27.34 £ 10.94 1195.13 + 475.03
1000 mg/kg 47.85 + 2.35 1592 + 411 33.03 + 6.33 1323.88 + 314.86
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19 81. Hematological analysis of male C57BL/6 mice treated with Ligularia fischeri

ethanol extract for 3 weeks.
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Al

37

ethanol extract for 3 weeks.

45. SerpM biological analysis of male C57BL/6 mice treated with Ligularia fischeri

Dose GOT (U/L)  GPT (U/L) LI TCHO
(mg/dL) (mg/dL)
Vehicle 32.11 + 161 21.02 + 2.30 0.06 £ 0.01 141.41 + 10.92
50 mg/kg 32509 + 191 21.16 + 3.33 0.09 £ 0.03 14398 + 20.76
100 mg/kg 2994 + 2.32 1781 + 14.59 0.07 = 0.03 135.47 £ 475
250 mg/kg 32.67 £ 4.83 1459 + 2.93 0.04 = 0.01 13551 + 14.70
500 mg/kg 32.26 + 261 12.74 £ 0.40 0.05 £ 0.01 133.33 + 15.81
1000 mg/kg 50.02 £ 25.16 1498 = 4.70 0.04 £ 0.03 12742 + 10.84
Dose TG (mg/dL) HDL (mg/dL) BUN (mg/dL) LDL (mg/dL)
Vehicle 48.26 = 5.80 130.08 = 4.56 3494 + 3.03 1351 + 14.38
50 mg/kg 62.99 = 9.05 138.63 + 26.57 2853 £ 4.37 14.38 + 2.64
100 mg/kg 67.61 = 27.31 124.25 + 7.06 31.29 + 7.48 1511 + 0.34
250 mg/kg 43.69 =+ 1.75 12759 £ 1553 31.75 + 1.05 14.30 £ 0.61
500 mg/kg 60.13 + 12.63 12352 + 954 33.32 + 2.31 13.84 + 0.81
1000 mg/kg 4791 + 15.64 123.80 + 13.06 30.65 + 4.84 12.14 + 0.35
Dose IP (mg/dL) D-BIL (mg/dL) UA (mg/dL)
Vehicle 2115 + 3.14 0.16 £ 0.02 0.36 £ 0.32
50 mg/kg 2050 + 1.67 0.19 £ 0.02 0.18 £ 0.06
100 mg/kg 18.98 = 0.90 0.20 £ 0.02 0.21 £ 0.07
250 mg/kg 1651 + 1.21 0.17 = 0.02 043 £ 0.13
500 mg/kg 16.22 + 0.98 0.18 = 0.02 0.36 £ 0.10
1000 mg/kg 14.86 + 1.38 0.16 + 0.03 0.93 + 091
Dose GLU (mg/dL) CREA (mg/dL) TP (g/dL) ALB (g/dL)
Vehicle 241.35 + 82.89 0.97 + 0.06 442 + 0.03 1.85 + 0.01
50 mg/kg 233.84 + 179.83 0.98 + 0.11 459 + 0.58 1.89 + 0.16
100 mg/kg 262.58 + 95.71 1.02 + 0.11 447 + 0.37 1.80 + 0.13
250 mg/kg 335.68 + 8.92 1.09 + 0.14 437 £ 041 1.78 + 0.11
500 mg/kg 374.93 + 23.64 0.98 + 0.02 441 + 047 1.79 £ 0.14
1000 mg/kg  321.62 + 22.85 0.99 + 0.06 426 + 0.45 1.73 £ 0.17
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19 82. SerpM biological analysis of male C57BL/6 mice treated with Ligularia fischeri
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19 83. Body weights change of male C57BL/6 mice during oral administration treated

with Ligularia fischeri ethanol extract for 12 weeks.
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¥ 46. Analysis of body fat weights in male C57BL/6 mice treated with Ligularia fischeri

ethanol extract during 12 weeks.

Subcutaneous fat

Peritoneal fat Epididymal fat

Dose . ) .
weight (mg) weight (mg) weight (mg)
Naive 7674 £ 1824 4804 + 1376 9780 = 350.7
Vehicle 1,9886 = 5094 8999 + 186.7 2,071. £ 439.0
G49
1,753.0 = 5086 863.0 + 1805 19379 = 3165
100mg/kg
G49
1,7270 = 5519 909.7 + 2178 1,9480 = 261.1
200mg/kg
G49
1,4924 £ 4074 729.3 £ 196.3 16614 = 4147
400mg/kg
G49
1,0644 = 3459 630.1 + 2588 1,4796 + 5604
800mg/kg
Positive
16737 = 4753 8%9.3 + 1194 20003 + 1978
control
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29 84. Analysis of body fat weights in male C57BL/6 mice treated with Ligularia

fischeri ethanol extract during 12 weeks.
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¥ 47. Analysis of cholesterol and triglyceride in male C57BL/6 mice treated with

Ligularia fischeri ethanol extract during 12 weeks.

Total . ) HDL LDL
Dose Triglyceride
cholesterol cholesterol cholesterol
Naive 1110 £ 120 509 + 199 7713 £ 65 b5+ 16
Vehicle 3349 + 64.1 1009 + 451 2436 + 354 312 £ 68
G49
1978 + 346 644 + 216 1222 + 135 174 + 69
100 mg/kg
G49
2242 + 394 K7 + 171 1359 + 141 197 £+ 73
200 mg/kg
G49
1989 + 31.3 376 £ 79 1254 + 240 185 + 4.1
400 mg/kg
G49
1878 + 377 36.0 £ 83 1234 + 229 153 + 44
800 mg/kg
Positive control 1849 £ 275 506 £ 151 1131 £ 143 175 + 4.2
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Total Cholesterol

Trigryceride
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5250 1 N
a8 E
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40
100
50 20
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High Density Lipid (HDL) Low Density Lipid (LDL)
300 40
250 3
30
200
25
I:’g 150 S0
100 =
10
50 z
2
0 - 0
Naive  Vehicle  G49 G49 G49 G49  Positive Naive  Vehicle G49 G49 G49 G49 Positive
100mg/kg 200mg'kg 400mgkg S00mgkg control 100mg/kg 200mgkg 400mgkg 800mgkg control

19 85, Analysis of cholesterol and triglyceride in male C57BL/6 mice treated with

Ligularia fischeri ethanol extract during 12 weeks.

24 Qo] A= AA o
Y= ™7 31 A 4= (atherogenic index, AD%} 4 € #9] d *(cardiac risk factor, CRF) &
7}, vehiclev el Hl&l] #3 F&5&E 121X Folt (800 mg/kg)olA] i v
j s

4
£ vehdie] AdaA 28 AdER vEe slow AEHAS (2F 86).
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ol =8 FohE sl FF AFWA 8L Yo
il

=

AV

Al CRF
0.9 4 2
0.8 4 1.8
507 A =
= U
7 0.6 1 =i
3 H
Zos s
504 g 1
& Z 03
503 206
Z02 Eo4
0.1 1 02
0- 0
Naive  Vehicle G49 G49 G49 G49 Positive Naive  Vehicle G49 G49 G49 G49 Positive
100mg/kg 200mg'kg 400mgkg 500mgkg control 100mgkg 200mg/kg 400mg/kg S00mgkg control

19 86. Values of atherogenic index (AI) and cardiac risk factor (CRF).
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A5EaAth. Adiponectin A|HA| A FH E = ol ZIIIC 2N, AT & H AE
1743t 237F de= Ao A oL oA dad A AUt AsE S7HAY)
= Aoz dex vk E=3 PAI-1 (plasminogen activator inhibitor-1), leptin, resistin
< Jded AP Fast 98 v weA FFH FEFETS ghreling GIP, leptin,

[e]
1
PAI-1, resistine, glucagon &<

e} =] O ==
S oA A7) 2L adiponectin, insulin W& & Z7FA 7] O 7 A
& 3 R O ¥lE]l 2= o] = 2 dl Z] &l.o Lo — a 1 o] =
e o]'OHi TT=E2E 2T MO 2]’ e A3l g ]_1‘ 34’1'7]' A= Ao E]/\}\D
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19 87. Analysis of diabetes biomakers in male C57BL/6 mice treated with Ligularia

fischeri ethanol extract during 12 weeks.
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A6 A

ol

H 222 RN Aol R F¢ B% F7}
1. 9794

7h AE H)

Age NI A E  (huMan upMbilical vein endothelial cell, HUVEC):= Lonza
(Walkersville, MD, USA)Z 58 F+Y43to] EGM-2 BulletKit medipM (Lonza) 2. & W] %3} %
, A A EF2 AB49, H1299% American Type Culture Collection (Manassas, VA, USA)
EETH T-43Fd 10% fetal bovine seruM-Dulbecco’s Modified Eagle’'s MedipM (10%
FBS-DMEM, HyClone Laboratories, Logan, UT, USA)2. & ujst § A glo] AL83t

g, AE 34 24

AA® AANIAE (HUVEC)E 6-well plates (1 x 10° cells/welDel platings}aL, 7]
2 EBM-2 A2 MEES Gi/Go phase® F7]3F (14417H3 3 H3F F&5 (1-100 n
g/mhS g3 A EE EGM-2 BulletKit ®| A2 24417 ¢k A=ata, AEZF2] Ao a3}
2 =439 QA ET (A549, HI299)E 6-well plates (5 x 10" cells/wel)ell plating 3}
i, 7]¥ DMEM HlA 2 AEXES Gi/Go phaseZ F718F (2427H)3 & #3 F5E (10
g/ml) £ 9 3= (1-50 pM)S 302 A s 10% FBSE 2447+ zp=3ko] A%
=2 Aojgds AU AE F2] M3 = trypan blue dyeE o] &3to] AlXFES AHH
Arste] S48 5.

. AE olF B4

M FE o]% W3} monolayer wound healing assayS ©]-&3to] A&ttt A4S
2 HGAEF (A549, HI299)E 48-well plates (5 x 10" E= 8 x 10" cells/well)ol H] %
%200 ul pipette-tipo. = %OH‘%EQ DA oR AXE YW 83 5 AExzAEA27) gl
7] EBM-2 #j A (AW AZ28) = 7] DMEM A (SEAEE)E w$Hshal 24
sk Mgtk M= 71 EBM-2 (ZdHIAEE wix]) == DMEM w A (F A E
4 Az W T FFH FEE AEE 1-100 pg/mle sEZ 308 AAHF s
EGM-2 BulletKit (Z#WAAEE) & 10% FBS (SFHAEE)Z 15AF AA17]30 A2
ol W3zlE HESFAT ]#E phosphate-buffered saline (PBS, pH 7.4)°. % Al 2%3s}a
methanol® 10%3F 243 - Giemsa staining £ 9 (Sigma-Aldrich, St. Louis, MO, USA)
o7 AME I AE ol 7%3% A3t Ae A Wl mitomycin CE (5ug/ml) #]
gato] Al S0 E Qg o]Fo Wit ofd =§AQl olF oA EHRE szt st

o] o
DA .

o]
3
d

MO ol oo

i_‘
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3 AT B3 BA

H YA LT (A549, HI2E trypsine® wojWl % 10% FBS-DMEMO 2 147+ &<t
sl MEFEHS 3 EBAATE 7|2 DMEM X2 AEXE AAHsty 3 F=E52 IdF
& 10% FBS-DMEM #j#lell @eatA2] &, 96-well plates (1.5 x 10" cells/wel)ell plating
ol 1A1ZE Bt wiFEtinl. F-2akA] X3 AlEE PBS (pH 74)2 AlF 0}5_’ B A%
5<% methanol® 10#7+ 1143 5 Giemsa staining £4o 2 A v 4L F351o]
(X 200u)) B-ZAX2] =5 A3,

o AX F7] 24

A AW P9 A Z(HUVEC)E 100 mm culture dish (1 x 10° cells/welD ol plating 3}
al, 7] EBM-2 WA 2 AlEZE5S Gi/Go phasez 5718t (1443H)F -, =5 F== (10 p
g/mh<S AA AL AEFTA % AR 2443 A58 H, trypsin-EDTAE AXE G838

3l PBS (pH 74)2 Al &3t Ice—cold 70% ethanol® 3A1ZF A7 & PBSZE Al 2% s}
3 Muse™ cell cycle reagent® 30%-7F A A&t3, Muse ™ cell analyzer (Merck Millipore,
Billerica, MA, USA)& A XF7] W3S =A% L.

Upper side transwell insert (Costar, 6.5 mm diameter insert, 8 um pore size) (Corning
Inc., Corning, NY, USA)E 50 ul of 1 mg/ml®] @S2 7|E EBM-2 media ¥ seruMO]
S+ 71 DMEMOS 2 3|4 Al#A Matrigel (BD Biosciences)S FH® 3 -9 insert &=
HUVEC, A549, H1299 A% (5 x 10 cells/ml) 100 pl ¥olF 1, olefZdE 712 EBM-2
2 DMEMS 600 pl Yo%tk 2417t starvation S AXa YA #3 55 (10 p
g/ml) % 5-CQA (10 uM)E A H 30+ dAg s+ AEFA F%= A= 2 10% FBS
2 16417 AFAIAFA Inserte] ofAHEE o072 o] 53 A ¥EZE methanol® ILAHAIA FiL
cotton—tipped swab< ©]&3t4] membrane?] &0 HFHZA Fe AFEE AANTE Fof
0.04% Giemsa staining &4 o0& @A A7 AR A X 2008)) o2 A& & 6 F&& o
Zato] FEE MEE S

oxl ©
o
O

Q
oo

A A 3 FAd Y

Matrigel (10.4 mg/ml, BD sciences, Bedford, MA, USA)S &% 5<¢F 4T A &3h3 3
24-well plateo] 200 pl® coatingdled 37ColA #=A 4t dFUIAAEE 4 x 10
cells/well) 2 Matrigel®] coating ¥ ©] i wellol| platingdtal 1% FBS7F ¥3d 7] &
EBM-2 w#| 2 2A]17F&<t Gi/Go phaseZ 5713 3 & UA] AEXFA F= AA7F 85
EBM-2uj A ¢} A 5E FA A3t 6413 &< A58t W3 P WstsE SAA S
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o}. Immunoblot ¥4

HUVEC, A549, HI299E5 29 =xol w2} AA F, lysis buffer (50 mM Tris-HCI,
[pH 7.4], 150 mM sodiuM choloride, 10% glycerol, 1% Triton X-100, 1 mM EDTA, 100 u
g/ml 4-(2-aminoethyl)benzene-sulfonyl fluoride, 10 ug/ml aprotinin, 1 pg/ml pepstatin A,
0.5 pg/ml leupeptin, 80 mM B-glycerophosphate, 25 mM sodipM fluoride, 1 mM sodiuM
orthovanadate) 2 §3lA171aL, A8t AX FE2ES 5390 Immunoblot &4
23to], AEF7] #E @Al retinoblastoma protein (pRb), cyclin—dependent kinases
(CDKs), cyclins®] Wd¥ A¥x ol % HE #d oGzl MMP-2, MMP-9 ¢ &3,
extracelluar signal-regulated kinase (ERK), Akt, p70*, p3g""*"™* 5o wd 2 a4 wsis

= O]’l«/\ .

Z}F. Immunofluorescence &4

HUVECE gelatin coating® cover glassol seeding 3+ & A& ZAo wel X33}
PBS® M #3dlal 4% formalin &2 143 ¥ first antibody$! VE-cadherin antibody £}
FITC-conjugated secondary antibody = HH-§-A]7]3L DAPI stainingS 3Fil mounting 74 &
AR & FFAnF oz FA5A S

2. d74%

7 @AM R A& &5H7}

QU AEG olgitel, B FEEe A¥e 24, A% 2 AuFAel v ss 4
= [e)
=3

71l e dds A

- A E g F24 Aol R Az 54 5
=H AR EANIA LY F2 Ao aHE dolr7] fa thdsk A
(Growth factors)®] &4 slolA =% F=ELF, 1-10 pg/mD)<S A gste] #Azsrsich. Al

L34 FEAAA ool Fud ALTHE §I FEEA Ao 2AHA Ao
(19 88), WG A AT FE (10 pg/mDAA AL AT FFL AN Fgo

vg AX 54 Qe Adow gud (19 Q9).
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PIBHAPK | S e e
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LF (10pg/ml) - e +

a9 9. w3l FEEd g AE AT AL 71 AT
U TEAEZFA I 2eHt

A FEE2Y FE25 U 22 sFE (ethyl caffeate)e] g 2 Ao digh &<t
5% FEUIHE Y3 =% (Genes & Genomics (2013) 35 741-746;
Chemico-Biological Interactions (2014) 219: 151-158)°] <A 3ste], F714 oz Fa 3t 3t
% methyl caffeate (MC)2} 5-O-caffeoylquinic acid (5-CQA)2] #H A EF (A549, H1299)
of & &Ees HrFetaLat ol

=

(1) Methyl caffeate (MC)

- FgAE dF A Aol &

Methyl caffeate (MC, 0150 1M A& §3 AEH o2 APAL TAE AGA
(2@ 10). MCol 3 AEZ4 oA Babe 2FIAFHAR p53e LS ABIY AE
WrpE p53e] AWE HI209 AEFoq & o % =
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29 97. MColl 93 M¥E F2] Ao &3

- MC¥| MEZA Alo] &5 AEF7] 24 oild g dad A
MC (10-50 pM) A 2= 10% FBSoﬂ o]gk Cdk2, Cdk4 2 cyclin E®] oS Z=stA ¢
A e (" 98), oleld AEFY] e whuidel iy oA gt AEFV] IS

Ad, AZFAS AAGE Ao Ah%“

CDK2  — ——

10%FBS - + + +
MC(uM) - - 10 50

27 98 MCell o7t Alx=7] e dd e oA 5

- MColl 2] A Aadgd H=2 Ao] A+

MCol 9]k FHFAE (A549)e] Z24 A #H ﬂi?ﬁ% 714
(10-50 uM)E H@sta 10% FBSE 1587 =3 & Nadg 3
sttt MC (50 uM)ell A ERK, Akt, p70°%, p38“4e] olxts} 4o
At (2 99).

- 145 -



pERK |. = =— —

ERK [ e ==
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29 99. MCell o3t Al e A

(2) 5-0O-caffeoylquinic acid (5-CQA)

- 5-O-caffeoylquinic acid (5-CQA)¢] A ¥ =A (BEE) H7}
5-CQA (0.1-10 uM)ell 9]t My #2HA s (28 100).

AEAY H1299
100 100
2 801 2 80
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= ==
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= 40 z 40
a o
L] Q
20 20
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19 100. 5-CQAC o3 M2 =4 7}
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101).
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- =5 FEE Ax A& Ao 2

5-CQA (10 uM) Hels AGAET A& Sdol tate] ZAF oA avs dehide
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= Ez
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719 102. 5-CQAC o & Alx & Aol &3t

A& A 9% otHA Hbet NFES

EHoR 2%9] ‘3*334 'rr7<]°ﬂ T8 TS = EFANIMEE o] &3y in

7 2 £33 2 A3 23 (Oncology Reports (2015) 34: 221-226)
S op7|skA] ¥ FAANAE FE&X T AojFgoEN AT
2 5

o L]-j]}\g 7%1 0 7H}\-]tﬂ—}\ ol._ Xﬂﬁ
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