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< SUMMARY >

| EELE | D-02

Purpose&
Contents

O Final goal
- Promotion of export of ginseng by development of customized products for
exporting countries

1. Development of functional materials using ginseng by-products

A. Study on functional materials of ginseng by-products

O Ginseng by-product raw material secured from farmhouse

O Consulting and cultivation of ginseng farmers

O Establishment of win-win cooperation plan between enterprises and
farmers based on product production

B. Use of ginseng by-products as a cosmetic material

O Establishment of separation, identification and quantitative analysis
system of cosmetic active ingredients from ginseng by-products

O Establishment of fermentation condition system from ginseng byproduct

O Establishment of a whitening efficacy and safety evaluation system
using a new zebrafish embryo model system

O Mechanism of new melanin biosynthesis inhibitors

O Wrinkle improvement pre-clinical study using ginseng by-product and
fermented water

O Study of cosmetic materials using ginseng root

O Development of functional cosmetics for export

O Establish marketing strategy to export Chinese products

(Taiwan or China) and find domestic demand

Use of ginseng by-products as a functional food material

Development of customized active ingredient extraction technology and
materialization technology of ginseng fruit

Raw materials of ginseng fruit extract

Functional evaluation using an animal model (liver function improvement)
Production and commercialization of human test prototype of

ginseng fruit extract

Individual approval and production of ginseng fruit extract

Establishment marketing strategy for exports of high value—added
products of ginseng fruit extract

oo O O 009




2. Development of export—type health functional foods utilizing Taegeuk
ginseng and black ginseng

A. A Study on Standard Preparation Method of Taegeuk ginseng and
Black ginseng

O Development of manufacturing process of Taegeuk ginseng and
black ginseng

O Establishment of Taegeuk ginseng and black ginseng extract and
product manufacturing process

O Identification of surface components and physicochemical
characteristics of Taegeuk ginseng and black ginseng

O Analysis and standardization of ingredients of Taegeuk ginseng and
black ginseng extract and secure stability

Functional studies of Taegeuk ginseng and black ginseng

Functional evaluation of cellular level of Taeguksang and

black ginseng (anti-stress, blood circulation improvement)

Functional evaluation at animal level (anti-stress, blood

circulation improvement)

Tests for human body application to Taiwanese or Chinese exporting
nation (anti-stress, blood circulation improvement)

Animal testing for securing blood circulation improving function
(individual seal) of Taegeuk ginseng extract

o o O O o9

Propagation test for human body to secure blood circulation improvement
function (individual seal) of Taegeuk ginseng extract

Product development utilizing Taegeuk ginseng and black ginseng
Manufacture of black ginseng and taegeum ginseng prototype
Preparation and application of raw materials and ingredient data of
individual Taegeuk ginseng extract

O 0009

Establishment of win—-win cooperation plan between enterprises
and farmers based on product production

Results

O Physicochemical characterization and functional evaluation of Taegeuk
ginseng and black ginseng
- Establishment of Taeguksam and Black gum manufacturing
standardization process
- Patent application related to manufacturing of Taekgam and
black ginseng products
- Product development of Taeguk and black gums

O International human body test
- International (China) human body test




Test food material: Taegeuksang, black ginseng
Functionality: 2 cases (blood circulation improvement,
cognitive improvement)

O Ginseng fruit extract human body application test
- Liver function improvement Functional demonstration through human
body application test

O Taegeuk ginseng human body application test
- Conduct functional test for blood circulation improvement

O Development of ginseng fruit extract food product
- Applied patent for ginseng fruit extract
- Developed product utilizing ginseng fruit material

O Fermentation products of ginseng by-products, component studies
and preclinical evaluation
- Ginseng fermentation product manufacturing method patent
- New patent for composition for ginsenoside whitening

Method of Separation of Ginseng Compounds Sixteen other

technical transactions
- Confirm safety and functionality of cosmetic materials through
clinical experiment
- Production of cosmetic material and prototype related to ginseng fruit

O Fermentation product of ginseng by-product and raw materials of Taeguk
ginseng cosmetics
- Registration of CTFA material of ginseng leaf / stem / fruit fermented
product

Expected
Contribution

Technical aspects

- Establishment of optimal process development manual for manufacturing
high quality Taegeuk ginseng and black ginseng and increase sales of
new health functional food market

- It can be used as prior art data by presenting history, origin, etc. in
case of patent disputes such as Taegeuk ginseng and black ginseng

- Expansion of application of functional Taegeuk ginseng and black
ginseng product: It is possible to create high value—added industry
differentiated from existing products by proving the clinical effect of
ginsegnoside used as an indicator of active ingredient through functional
evaluation

- Selection of functional materials derived from natural products from




fruits, leaves and stems of ginseng byproducts to develop functional food
materials

- Identification of the active ingredients of the fruit and leaf stem of
ginseng byproducts to reveal the active mechanism,

- Publishes research results in famous professional journals, and
promotes functional ingredients and active notification and export

- Use of fermentation technique as safer and enhanced ginsenoside as
high quality functional food material

Economic aspects

- It can be a cornerstone to improve economic value—added by proving
that it is a scientifically safe and effective food.

- Technology transfer to participating companies to industrialize, and
technology transfer through public relations to red ginseng and ginseng
manufacturing companies nationwide.

- Promote excellence of ginseng in overseas and increase sales through
export

Social aspects

- Taegeuk ginseng and black ginseng processing products are functional
foods that expect specific pharmacological effects. Therefore, developing
high quality and high quality Taegeuk ginseng and black ginseng products
can be an important business not only for domestic ginseng industry
development but also for human health maintenance.

- It can be applied to various industrial fields in future by securing
source technology and patent, and it is possible to develop new type in
various fields such as cosmetics.

- The products developed for the purpose of |utilizing ginseng
by-products are highly suitable for high value added foods, medicines and
cosmetics due to high functional ingredient content, which can create new
demand

- Contributing to revitalization of by-product distribution by supplying
development technology to participating nonghyup and producing farmers
of ginseng

— Contribution to income increase of the production farmers by enhancing
the commercialization rate of ginseng

- Increase economic profit of producing farmers and processing products
through the development and promotion of ginseng

Keywords

Taegeuk . Ginseng
. Black Ginseng Human Study
Ginseng By-product
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6 TP 14,121 5.9 14,367 5.8 14,560 5.6 13

7 CED 10,849 4.6 11,175 45 11,562 45 3.5

8 olgkg]o} | 10,205 43 10,418 4.2 10,541 41 1.2

9 2 A] o} 7,063 3.0 7,468 3.0 7,852 3.0 5.1

10 2~ ¢l 7,088 3.0 7,043 28 7,082 2.7 0.6

11 Ei== 6,321 2.7 6,624 2.7 6,834 2.6 3.2

12 o= 5,142 22 5,745 23 6,460 25 12.4
13 PN 5,475 2.3 5,729 23 6,020 23 5.1
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2. A4 /75 &85 Vs 3

L)

E A N

(D) A4 /&7 59 AAAZFo wadsd &

- 2 AgA] ARG Q1AM A QIabe| A AujE 4dAo R Q3 Z7], v, YR
ANBE ZA YL QA Bz ok 02-1.0 ¢ FAEZ M 3 80% (v/v)
= 7 4 S18 aoﬂ‘:} FZMS Whatman 2% (No.

Yot FEAe A 3

) =
ol & #¥x3 HEet2S 718t votex mixerZ AUt F= 5]
= =&l o ZHolMEO]EE 713819 vortex mixer®
bn= %%Oﬂ *ﬂ l"i“?:’f%% 7}3}03‘:} RS Tjrzé—f} ?401]/\1 71 =%

oF et 3 AF %ﬂi 50 Coﬂf‘ﬂ *OLUHE Xﬂﬂ &kl 74&% v%%%% oAl 100%
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g2 F=Z9dS TLC plated] spotting@dt & CHCI3-MeOH-H20 (65:35:10 v/v/v, lower
phase)?] &38| E o]&3to] AT A7 TLC plate® 10% H2S04S +ARAIZ1
T dE& el TAAIA Al W3 S BEekglth

. High-performance liquid chromatography(HPLC)E ©]&3+ ginsenosides &4

- #XA5 % HPLC grade methanolo] 9] 0.2um membrane syringe filterE ©]-838}4]
o] #3tal HPLCE &3 A stk HPLCA F2td HeS C18 (250 X 4.6mm, ID 5
um) &2 UV/Visible detector 203nmel4] HEE AT} ©]s/d water®}l acetonitrile
% 1.0m/minZ H]&2 %9} o] 313t} Ginsenoside %2 AR THAGOZ X

Al A




3 11. HPLC #4] o]

F2o] water®} acetonitrile H] £

Z=7A

-

Time Percentage of water Percentage of acetonitrile
nitial 83 17
6 83 17
9 77 23
14 76.5 23.5
17 71 29
21 70.5 29.5
29 55 45
31 53 47
33 10 90
34 10 17
35 83 17
Aikel Mo} ol F7], dulE 77 e xR FF 3 F HPLC ¥4 3 24
Aol BE HYoA BEFE <149 ginsenoside’} £A1E-S chromatogramS =3
H 3to] sl o= Z+7o] ginsenoside S-S ol o] EoF k.
a - e e
L L ’;:5! '
-__—i r - - Starm
i P r j |
liﬂx v e s fy . :}, o 5. 5 Remdae G ppB
9 14, 214re] B9 ginsenoside 4] chromatogram
¥ 12, 24t 9 =7], duiet ¥y 9] ginsenoside &% x}o] £41(mg/g)
Rbl Rb2 Rc Rd Re Rf Rgl Rg?2
root 7.89 3.14 481 2.7 3.44 0.91 2.91 0.31
leaf 141 2.22 1.15 22.2 30.11 0.1> 8.08 2.01
stem 0.1> 0.1> 0.1> 0.51 7.71 0.1> 4.08 0.49
Fruit 54 8.51 7.7 10.55 68.7 3.05 3.71 3.24
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- BuOH £3E& 30 gol o3te] Silica gel column chromatography (c.c.)
(CHCI3-MeOH =8:1—7:1—4:1—CHCI3-MeOH-H20=5:4:1-100% MeOH)E 4|3},
107019 #8E(G1~Gl0)S LUt} o] 25-¥ ginsenoside Re % T3 major AFEXH S
st o, A minor ARl QIAAAFA FHE & AT G3 &= 685

mgS 7FA A ODS c.c.& AAISt] 15719 #8E(G3-1~G3-15)< AL 1 F G3-1
B3 ES 7FA 3L ODS c.c.g 2 A3} Ginsenoside Rh1S G3-4 #3& oA ginsenoside

2l K dF EtOH ext.
v v
EtQAC fr, H:0 fr.
¥
BuCH fr.
Silica' gel ec. |
TL o Tl Im

i 2 3 4. 15
Ginsenoside Rh1  ginsenoside F1

a9 16, AAE-2] BuOH +%

- B3 3gEo |- UV detection (254, 365 nm)¥} TLC plate’d2] 10%-H2S04
Y= anisaldehyde H2S04%9] AA[F &5 A Ul e met stdee] =4
& st 1H-NMR spectrum’®] chemical shift2 %8 $42%# 3184 2743
A1 coupling constantZ=5-E AH Fa29o JAElE &4, integrationlZHFEH FA2
signal®] 745 3l3lal 13C-NMR spectruml ZH-E 33HES A= @4 2 &
2ol 79 84S slMsteitt. DEPT NMR data2%-H &xo] thaks 3¢l 2 1H-1H
COSY spectrum®.ZH-E % 49 34L& d4sta FET2E &8 1H-13C
COSY spectruml =5FE 49 &4 9 direct A4S 2135 HMBC spectrum® =25
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(3) & d/E719 2AFE AT AE3 AT

7 Qi AT AF AT

- QA AGRE A Y B ¥ w2 ARRdS Freka lEol @A sled, A
O AR AEHoR Frkete FACAR @& F5 A 5 Aol glon tho
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Using a HP-20 column chromatography

l‘ Crpde saponin |

<+— Add. H,O
*+— Extd. AcOEt

[Aa. Layer |

<— Evapd. Water
“4— Diaion HP-20 column chromatography HP

T |
[ H.O eluate | [ 50%MeOH-eluate || | MeOH-eluate | 20

]
[ <65%MeOH-eluate || >70%MeOH-eluate |

[ PPT | | PPD | | Crude saponin | .

Crude saponin

|« _ Add. NaCH, extd. BUCH

-

| Ag. Layer BUCH ext.
Washing,
7

¢—— Neutralized with dil-HCl{pH evapd. BuCH
e Extd BuOH PET
(Re, Rgl)
E e
‘ BuOH ext | | Ag. Layer

-4——Washing, evapd. BuCH(in vacuo)

PPD
{Rb1, RB2, Re Rd)

1923, 13k Ao PPT 18 R

H

(o3

HP20& ©]83 23 chromatographyet Aol H8dH& sl
AN ol9fe] fF71EmiE ARESA Wotm H= FHe] Ao 2
H

= deFe] Adde syl oA resin®]

H

4= &sto] PPDAES ALt PPT A9 APEd S 7}
™ o]Z HPLC % TLCE E3lo] 23t v}, 60% o9 PPTAYE 1% 3
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. MMP-1 2&8 A& I+

- 274]9] screening SHAOA kAl Rt
7Fst it
MMP-1 X3}

i

08

06
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02

0
Rbl PRb2 Rc Rd Re Rgl

oy A=
T 27, A AR
- 2% A3} ginsenoside FloA #2142l MMP-

ginsenoside F1 &Aje] &4

AT7E s,

S Yolr7] flste], A7t AHIFAG Az
EvE (Hemacytometer) S ©]-&
F3 5, 37CAA 5%2

A% S

H
T

L7 EEEs

o2 thA] 37TColA 5%Y
go 24413 w2 & welld 10%

a9l MMP-1¢] 343 Asl &

AxzAe Vs

& ginsenoside F19] A|X 54
HaCat(ACTT, CLS 300493, USA)E 3
3to] 96well plateol] 1.5 x 104 cell/well & &4
SR geigs e
A A3FA T}, ginsenoside F1& 0, 0.125, 0.25, 0.5, 1, 2,
40pbE stel DMEM Hi#1¢} &3Hgk 5, 2F welloll

L O
R

F1 ]| Rhl

Xl 5= 20 pM

U] MMP-1 A3 g4

1 A8l @40l thehgon, ueps
e B g8l A

H
.

o
1l

=z = 1

gotltt. F=Eo gk Al

Z70 2 24A%F Fot wjeFskST)

o] AtslEl A A0 ® CO2 incubatorel
WST(high sensitive Water Soluble

Tetrazolium salt)E 100u? F7Fstal 5Lk 2704 2A17F &<k ¥b5 A|AFAY. 2
A2t 5], ELISA reader(Thermo, Multiskan EX)E ©]&3}o] 450nmolA &3 %=
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(1) qALEFH) o258 #3854

rlo

- A ME B4 Axd M)A ok 20 kgs 100% MeOH F& Mol 24A17F F7hA] 2
80%, 32 70% MeOH =& Mol 24A17F ©7FA Ao x 53815
Aozl oA E A FAH T FF o}O% MeOH F==(550 g)& LATH %%

/ H20(3 L& 43] &) =393, thA H20%S n-BuOH(2.7 L)& 43
wH FES T 4SS Y 556, EtOAc Hﬁﬂr n-BuOH &3 % H20 #3885

off
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e fo o

o] M54 AEUOR

©
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-l {
rr

Panax ginseng Fruits

| 100% — 80% — 70% MeOH
3 MeOH ext. (552 g, 2.7%)

| EtoAc/H.0
EtOAc fr. H20 fr.
In-BuOHH—IzO
n-BuOH fr. Hz0 fr.
& 3
- = -
CHCI,-MeOH-H,0 . e
=65:35:10 - ;
E B .v_v —E_xl
CHCI,-MeOH-H,0
CHCI;-MeOH-H,0 =6:4:1
=65:36:10
=] == nl =]
a9 35 gz =& 2 SvEE A

(2) QAL (FH)2=2RY oA AT ES 2

7}. EtOAc #8EZHEH &4 E4 £

- EtOAc #3(36 g, PGFE)°] thsle] SiO2 column chromatography (C.C)E A A5t
® 10 cm X 15 cm &% AF83F3 n-hexane-EtOAc = 20:1 — 10:1 — 5:1 — 3:1

— 1:1 — CHCI3-MeOH-H20 = 25:3:1 — 23:3:11 — 17:3:1 — 14:3:1 — 12:3:1 —

10:3:1 — 7:3:1 — 65:35:10 — 6:4:174%] =AH o2 §&3810] 2172 #3)

- AR oRHE Si02, ODS 59 Z+¥ matrixe H4d3] o]&3sla, tpYdst &5 Sz

23 column chromatography (c.c.)& AAlsle] &4 &2 F2g. GFE-10 (3.54 g)

of 3ty ODS C.C.& AA&e™ ¢ 55 cm X 9 cm 2A& AFE-3F9] MeOH-H20 =

11 — 31E §Fst F 4109 #8985 5. doxl4iNe] 28 F 23¥ oA

CHCI3-MeOH-H20 = 18:3:1 — 16:3:12 §&3le] 8719 FFES Ao dox 8719




o] o
- =.

23 = 23 B3 (PGFE-10-23, 91.9 mg)olA ©+dE4 ginsenoside RG2 (1)Z
- PGFE-113 12¥ #3 (PGFE-11+12, 1.18 g)ol thsle] ODS C.CE AAa o ¢
4 cm X 14 cm 271 AFg3e] MeOH-H20 = 1:1 — 3118 &33lo] 10719 &3
5% A5 Ao 10 /e ¥¥E T 6 233 7HEI(PGFE-11-6+7, 88 mg)
of digted Si02 C.C.E AAsIPe® ¢ 4 cm X 14 cm S AHE3hd
CHCI3-MeOH-H20 = 16:3:1% &Z3te] 14709 #9895 9% 1 5 1091 9
(PGFE-11+12-6+7-10, 57.6 mg)°l W& ©@dE2 ginsenoside Rf (2)5 45

Y n-BuOH #3E2FH &4 &4 &9

- n-BuOH #3(137 g, PGFB)9| ths}e] SiO2 column chromatography (C.C)E A A3}

o ¢ 12 cm X 15 cm &S AF&38kal CHCI3-MeOH = 3:1 — CHCI3-MeOH-H20 =
65:35:10 — 6:4:17}4] & o2 §E31 1372 &8

- AFEo2RE Si02, ODS 59 Z+E matrix® A4A3] o]&sta, gt §& =

3] column chromatography (c.c.)Z& AA|ste] &A] &2 Hojsh

- PGFB-3 (6.59 g)°ll thsle] ODS C.C.& AA|5FR o

P>
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=
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3(PGFB-3-2-4, 550 mg)°l ™3] @A EZ ginsenoside Rgl ()& L. 99 &3
9H B33 100 38 (PGFB-3-2-9+ 10, 55 mg)ollA ©LE4 ginsenoside Re (4)
=R
- PGFB-3-7 (729 mg)°l thale] Si02 C.CE AAste] ¢ 45 cm X 13 cm £AS A}
&3to] CHCI3-MeOH-H20 = 8:3:12 &3] 11709 #85 9. dox 11719
3 F 9 B (PGFB-3-7-9, 100 mg)dlA ©d=2 ginsenoside la (5)& ¥+
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Z 8" #+3(PGFB-3-11-8, 56.3 mg)ol* @Y =% notoginsenoside Fe (6)& A+
- 9o 8 F 10 B3I (PGFB-3-11-10, 81.4 mg)°ll A ginsenoside Rd (7)& 4.
- PGFB-6 (9.4 g dlg}] ODS C.C.& AAlgled @ 8 cm X 9 cm &2US A&
MeOH-H20 = 3:1& &&3le] 14719 £8S 95, 9oz 14719 #3 F 1249
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PGFB (137 g)

SI0;c.c.

@12cmX15cm

CHCl;-MeOH =31 —
CHCl;-MeOH-H,0 = 65:35:10 — 6:4:1

1 3 6 7 10 13

SRa1 ginsenosideRe
(55 maj

“:'Iii é 1|1 J

PGFE (39 g)

Si0;cc

@10 cmX 15 cm

n-hexane- EtOAc =201 =101 = 51— 31 — 11—

CHCl-MeOH-H;0 = 25:3:1 — 23:3:1 — 17:3:1 — 14:3:1 — 12
— 10:3:1 — 7:3:1 — 65:35:10 — 6:41

1 7 10 11+12 16 21
|UDSC: |UDSC:
1] I (1T 1T
1 10 @ 30 41 1 3 &7 10
ginsel de Rg2 Si0; ¢

% 36. G2 REH A w=Atol=e] Fel 2
(3) 214t Aol A £ 3} ginsenoside ¢ NMR Data ¥ F+F%H4

- ginsenoside Rg2 : 1H-NMR (400 MHz, pyridine-d5, 6H) 5.28 (1H, dd, J=7.2,
7.2 Hz, H-24), 5.19 (1H, d, J=6.0 Hz, H-1), 4.87 (1H, br q, J=6.4 Hz, H-5"), 4.72
(1H, br s, H-3"), 4.60 (1H, dd, J=9.2, 3.2 Hz, H-2"), 4.46 (2H, dd, J=11.6, 3.2 Hz,
H-6' a), 4.32 (2H, m, H-6' b), 4.31 (1H, m, H-2"), 4.3 (1H, m, H-3"), 4.25 (1H, m,
H-4"), 4.14 (1H, dd, J=9.2, 8.4 Hz, H-4"), 3.92 (1H, m, H-5"), 3.43 (1H, dd,
J=11.2, 4.8 Hz, H-3), 2.04 (BH, s, H-28), 1.72 (2H, d, J=6.4 Hz, H-6"), 1.64 (3H,
s, H-26), 1.60 (3H, s, H-27), 1.36 (3H, s, H-21), 1.30 (3H, s, H-29), 1.16 (3H, s,
H-19), 0.93 (3H, s, H-18), 0.91 (3H, s, H-30). 13C-NMR (100 MHz, pyridine-d5,
6§C) 130.6 (C-25), 126.2 (C-24), 101.8 (C-1", 101.7 (C-1"), 79.2 (C-2"), 78.5
(C-3"), 78.1 (C-5"), 74.3 (C-6), 74.0 (C-4"), 72.9 (C-20), 72.2 (C-2"), 72.1
(C-3"), 70.9 (C-12), 69.3 (C-5"), 63.0 (C-6"), 60.7 (C-5), 54.5 (C-17), 51.6
(C-14), 49.7 (C-9), 48.1 (C-13), 45.9 (C-7), 41.0 (C-8), 39.8 (C-4), 39.5 (C-10),
39.3 (C-1), 35.7 (C-22), 32.0 (C-28), 31.9 (C-11), 31.2 (C-15H), 27.6 (C-2), 26.9
(C-21), 25.7 (C-26), 22.8 (C-23), 18.5 (C-6").
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18 37. ginsenoside Rg29] T+% %A

- ginsenoside Rf: 1H-NMR (400 MHz, pyridine-d5, 6H) 5.83 (1H, d, J=7.2 Hz,

H-1"), 5.30 (1H, dd, J=6.0, 5.6 Hz, H-24),
m, H-2"), 4.30 (1H, m, H-6), 4.28 (1H, m, H-3"), 4.18 (1H, m, H-3"), 4.17

(1H,

(1H, m, H-2"), 4.14 (1H, m, H-4"),
(1H,

(2H,

(2H, m, H-7b), 1.64 (3H, s, H-26),
(3H, s, H-21), 1.14 (3H,

s, H-18), 0.94 (3H,

4.89 (1H, d, J=7.6 Hz, H-1"), 4.42

4.10 (1H, m, H-4", 3.88 (1H, m, H-5"), 3.87

m, H-12), 3.80 (1H, m, H-5", 3.44 (1H, m, H-3), 2.53 (2H, m, H-23a), 2.38
m, H-7a), 2.27 (2H, m, H-23b), 2.27 (1H, m, H-17), 2.02 (3H, s, H-28), 1.92

1.61 (3H, s, H-27), 1.42 (3H, s, H-29), 1.37
s, H-19), 0.80 (3H, H-30).

S,

13C-NMR (100 MHz, pyridine-d5, §C) 130.7 (C-25), 126.3 (C-24), 103.8 (C-1"),
103.79 (C-1"), 79.8 (C-2", 79.77 (C-6), 79.73 (C-3"), 78.6 (C-3), 78.3 (C-3"),
77.9 (C-5"), 77.7 (C-5"), 75.9 (C-2"), 72.9 (C-20), 72.3 (C-4"), 71.7 (C-4"), 70.9

(C-12), 63.3 (C-6"), 62.9

(C-6Y,

61.4 (C-5), 54.7 (C-17), 51.6 (C-14), 50.1

(C-9), 48.2 (C-13), 45.1 (C-7), 41.1 (C-8), 40.1 (C-4), 39.6 (C-10), 39.4 (C-1),
35.8 (C-22), 31.2 (C-11), 32.0 (C-28), 31.2 (C-15), 27.7 (C-2), 27.0 (C-21), 26.8

(C-16), 25.7 (C-26), 22.9 (C-23),
(C-30), 16.6 (C-29).

17.6 (C-27), 17.5 (C-19), 17.3 (C-18), 16.8
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19 38. ginsenoside Rf%] F-%&H4

- ginsenoside Rgl: 1H-NMR (400 MHz, pyridine-d5, §H) 5.23 (1H, dd, J=6.4, 6.0
Hz, H-24), 5.12 (1H, d, J=8.0 Hz, H-1"), 4.97 (1H, d, J=7.6 Hz, H-1") 4.46 (2H,
dd, J=11.6, 2.8 Hz, H-6"a), 4.42 (2H, dd, J=12.0, 2.8 Hz, H-6'a), 4.38 (2H, m,
H-6), 4.32 (2H, dd, J=11.6, 5.6 Hz, H-6"b), 4.26 (2H, dd, J=12.0, 5.2 Hz, H-6"),
4.19 (1H, m, H-3", 4.17 (1H, m, H-5"), 4.14 (1H, m, H-4"), 4.12 (1H, m, H-4"),
4.1 (1H, m, H-12), 3.93 (1H, dd, J=8.8, 8.0 Hz, H-2"), 3.89 (1H, m, H-3"), 3.85
(1H, m, H-5"), 3.47 (1H, dd, J=11.2, 4.8 Hz, H-3), 2.46 (1H, m, H-17), 2.44 (2H,
m, H-23a), 2.43(2H, m, H-7a), 2.38 (2H, m, H-22a), 2.21 (2H, m, H-23b), 2.05
(2H, m, H-11a), 1.98 (3H, s, H-28), 1.95 (1H, m, H-13), 1.93 (2H, m, H-2a), 1.91
(2H, m, H-2b), 1.90 (2H, m, H-7b), 1.79 (2H, m, H-22), 1.59 (3H, s, H-26), 1.58
(3H, s, H-27), 1.56 (3H, s, H-21), 1.55 (3H, s, H-29), 1.38 (1H, d, J=10.8 Hz,
H-5), 1.14 (3H, s, H-18), 1.02 (3H, s, H-19), 0.81 (3H, s, H-30). 13C-NMR (100
MHz, pyridine-d5, §C) 130.8 (C-25), 125.9 (C-24), 105.8 (C-1"), 98.1 (C-1"), 83.2
(C-20), 80.0 (C-6), 78.6 (C-3), 70.1 (C-12), 61.3 (C-5), 51.5 (C-17), 51.3 (C-14),
49.9 (C-9), 49.1 (C-13), 45.1 (C-7), 41.1 (C-8), 40.2 (C-4), 39.6 (C-10), 39.4
(C-1), 36.0 (C-22), 31.6 (C-28), 30.9 (C-11), 30.6 (C-15), 27.8 (C-2), 26.5
(C-16), 25.6 (C-26), 23.1 (C-23), 22.2 (C-21), 17.7 (C-27), 17.5 (C-19), 17.4
(C-18), 17.1 (C-30), 16.2 (C-29).
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12 39, ginsenoside Rgl9 T+% %A

- ginsenoside Re: 1H-NMR (400 MHz, pyridine-d5, §H) 5.49 (1H, br s, H-1"),
5.22 (1H, s, H-24), 5.19 (1H, d, J=7.6 Hz, H-1""), 5.18 (1H, d, J=5.6 Hz, H-1"),
4.90 (1H, dt, J=6.1 Hz, H-5'"), 4.75 (1H, br s, H-2"), 4.64 (1H, s, H-3"), 4.47
(1H, s, H-6'D), 4.43 (1H, s, H-6""b), 4.35 (1H, s, H-2"), 4.32 (1H, s, H-3"), 4.31
(1H, s, H-6'a), 4.27 (1H, s, H-6""a), 4.28 (1H, s, H-4"), 4.17 (1H, s, H-3""), 4.16
(1H, s, H-4"), 4.12 (1H, s, H-4"), 3.94 (1H, s, H-2"), 3.92 (1H, s, H-5"), 3.87
(1H, s, H-5""), 3.41 (1H, dd, J=5.3, 11.7 Hz, H-3), 2.45 (1H, s, H-17), 2.43 (1H,
s, H-23b), 2.29 (1H, s, H-22b), 2.19 (1H, s, H-7b, 23a), 2.01 (2H, s, H-11b, 28),
1.90 (2H, s, H-7a, 13), 1.83 (1H, s, H-2b), 1.75 (1H, s, H-2a), 1.74 (1H, d, J=6.1
Hz, H-6'"), 1.72 (2H, s, H-16b, 22a), 1.63 (1H, s, H-1b), 1.57 (2H, s, H-26, 27),
1.53 (1H, s, H-21), 1.49 (1H, s, H-15b), 1.46 (1H, s, H-9), 1.44 (1H, s, H-11a),
1.34 (1H, d, J=11.2 Hz, H-5), 1.30 (1H, s, H-29), 1.20 (1H, s, H-16a), 1.14 (1H,
s, H-18), 0.94 (1H, s, H-19), 0.91 (2H, s, H-1la, 11b), 0.87 (1H, s, H-1b5a).
13C-NMR (100 MHz, pyridine-d5, §C) 130.84 (C-25), 125.87 (C-24), 101.75
(C-1Y, 101.7 (C-1"), 98.16 (C-1'"), 83.23 (C-20), 79.20 (C-5""), 79.00 (C-3"),
78.65 (C-2"), 78.38 (C-3), 78.10 (C-3"), 78.03 (C-5"), 75.06 (C-2""), 74.67 (C-6),
74.06 (C-4"), 72.54 (C-4"), 72.27 (C-2"), 72.18 (C-3"), 71.53 (C-4""), 70.16
(C-12), 69.37 (C-5"), 63.07 (C-6Y, 62.74 (C-6""), 60.80 (C-5), 51.68 (C-17),
51.35 (C-14), 49.56 (C-9), 49.00 (C-13), 45.81 (C-7), 41.14 (C-8), 39.87 (C-4),
39.59 (C-10), 39.37 (C-1), 35.95 (C-22), 32.08 (C-28), 30.86 (C-11), 30.70




(C-15), 20.63 (C-2), 26.57 (C-16), 25.64 (C-26), 23.17 (C-23), 22.28 (C-21),

18.60 (C-6"),

(C-30).

17.68 (C-27),

17.454 (C-29), 1741 (C-19), 17.21 (C-18), 17.17
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13 40. ginsenoside Re?| TZ&A

- ginsenoside la: 1H-NMR (400 MHz, pyridine-d5, §H) 5.23 (1H, dd, J=6.4, 6.8 Hz,
H-24), 5.12 (1H, d, J=7.6 Hz, H-1"), 4.93 (1H, d, J=7.6 Hz, H-1"), 4.29 (1H, m,
H-6), 4.14 (1H, m, H-12), 3.42 (1H, dd, J=4.4, 10.8 Hz, H-3), 2.00 (3H, s, H-28),




1.57 (3H, s, H-21), 1.57 (3H, s, H-26), 1.57 (3H, s, H-27), 1.36 (3H, s, H-29),
0.96 (3H, s, H-30), 0.91 (3H, s, H-19). 13C-NMR (100 MHz, pyridine-d5, &C)
130.8 (C-25), 125.8 (C-24), 107.1 (C-1"), 98.1 (C-1"), 89.4 (C-3), 83.2 (C-20),
79.1 (C-3"), 78.6 (C-3), 78.18 (C-5"), 78.10 (C-5"), 75.8 (C-2"), 75.0 (C-2"),
71.9 (C-4"), 71.6 (C-4"), 70.1 (C-12), 67.5 (C-6), 63.1 (C-6", 62.8 (C-6"), 61.7
(C-5), 51.5 (C-17), 51.3 (C-14), 49.7 (C-9), 49.1 (C-13), 474 (C-7), 41.1 (C-8),
40.4 (C-4), 39.1 (C-1), 38.8 (C-10), 36.0 (C-22), 31.3 (C-28), 30.8 (C-11), 30.7
(C-15), 26.5 (C-16), 26.5 (C-2), 25.6 (C-26), 23.1 (C-23), 22.3 (C-21), 17.7
(C-27), 17.5 (C-18), 17.39 (C-19), 17.32 (C-30), 16.9 (C-29)
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719 41. ginsenoside [a%] +Z574

- notoginsenoside Fe: 1H-NMR (400 MHz, pyridine-db5, 6H) 5.58 (1H, s, H-1'"),
5.06 (1H, d, J=7.6 Hz, H-1"), 4.87 (1H, d, J=7.6 Hz, H-1"), 4.23 (1H, m, H-12),
3.96 (1H, m, H-12), 3.32 (1H, dd, J=11.6, 3.6 Hz, H-3), 1.63 (3H, s, H-27), 2.54
(1H, t, J=10.0 Hz, H-17), 2.46 (1H, br s, H-23), 2.17 (1H, d, J=4.8 Hz, H-26),
1.95 (1H, t, J=10.4 Hz, H-9), 1.79 (1H, m, H-2, 22), 1.59 (6H, s, H-21, 26), 1.47
(1H, d, J=13.2 Hz, H-16a), 1.37 (1H, d, J=13.2 Hz, H-16a), 1.33 (3H, s, H-28),
0.95 (3H, s, H-29), 0.93 (6H, s, H-18, 30), 0.78 (3H, s, H-19). 13C-NMR (100
MHz, pyridine-d5, §C) 130.92 (C-25), 125.93 (C-24), 109.99 (C-ara(f)-1), 106.77
(C-3-glc-1), 97.99 (C-20-glc-1), 88.77 (C-3), 86.04 (C-ara(f)-4), 83.34
(C-ara(f)-2), 83.11 (C-20), 79.07 (C-3-glc-3), 78.81 (C-20-glc-3), 78.63
(C-ara(f)-3), 78.16 (C-3-glc-5), 76.39 (C-20-glc-5), 75.66 (C-3-glc-2), 74.93




(C-20-glc-2), 72.03 (C-3-glc-4), 71.86 (C-20-glc-4), 70.18 (C-12), 68.35
(C-20-glc-6), 63.05 (C-3-glc-6), 62.61 (C-ara(f)-5), 56.36 (C-5), 51.62 (C-17),
51.35 (C-14), 50.13 (C-9), 49.36 (C-13), 39.98 (C-8), 39.58 (C-4), 39.15 (C-1),
36.89 (C-10), 36.08 (C-22), 35.06 (C-7), 30.73 (C-15), 30.66 (C-11), 28.08
(C-28), 26.66 (C-2), 26.56 (C-16), 25.67 (C-26), 23.09 (C-23), 22.30 (C-21),
18.38 (C-6), 17.78 (C-27), 17.32 (C-30), 16.70 (C-29), 16.17 (C-18), 15.93
(C-19).
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19 42. ginsenoside Fe9] T+%% 4

- ginsenoside Rd: 1H-NMR (400 MHz, pyridine-d5, §H) 5.32 (1H, d, J=7.2 Hz,
H-1"), 5.24 (1H, t, J = 6.0 Hz, H-24), 5.16 (1H, d, J=8.0 Hz, H-1""), 4.89 (1H, d,
J=7.2 Hz, H-1Y), 4.25 (3H, m, H-3', 3", 5", 4.20 (1H, s, H-5"), 4.14 (1H, s,
H-3"), 4.10 (1H, s, H-2"), 4.01 (1H, s, H-12), 3.92 (1H, t, J=8.0 Hz, H-2"), 3.85
(1H, t, J=5.6 Hz, H-5"), 3.25 (1H, dd, J=4.0, 11.6 Hz, H-3), 2.54 (1H, t, J=10.0
Hz, H-17), 2.46 (1H, br s, H-23), 2.17 (1H, d, J=4.8 Hz, H-26), 1.95 (1H, t,
J=10.4 Hz, H-9), 1.79 (1H, m, H-2, 22), 1.60 (9H, s, H-21, 26, 27), 1.45 (1H, d,
J=12.4 Hz, H-6), 1.35 (1H, d, J=12.4 Hz, H-13), 1.27 (3H, s, H-28), 1.20 (1H, d,
J=12.0 Hz, H-28), 1.09 (3H, s, H-29), 1.00 (1H, s, H-15), 0.96 (6H, s, H-18, 30),
0.82 (3H, s, H-14), 0.67 (1H, d, J=11.2 Hz, H-5). 13C-NMR (100 MHz,
pyridine-d5, 8C) 130.67 (C-25), 125.75 (C-24), 105.88 (C-1'), 104.92 (C-1Y,
98.09 (C-1'"), 88.79 (C-3), 83.33 (C-2"), 83.15 (C-20), 79.13 (C-3"), 78.07
(C-3"), 77.91 (C-3', 5'"), 77.76 (C-5"), 77.72 (C-5"), 76.97 (C-2"), 74.96 (C-2""),
71.50 (C-4', 4", 4"), 70.04 (C-12), 62.76 (C-6', 6"), 62.57 (C-6""), 56.29 (C-5),




51.50 (C-17), 51.33 (C-14), 50.11 (C-13), 49.39 (C-9), 39.96 (C-8), 39.61 (C-4),
39.13 (C-1), 36.83 (C-10), 36.07 (C-22), 35.08 (C-7), 30.70 (C-11, 15), 28.04
(C-28), 26.71 (C-2), 26.59 (C-16), 25.72 (C-26), 23.14 (C-23), 22.31 (C-21),
18.39 (C-6), 17.72 (C-27), 17.33 (C-30), 16.56 (C-29), 16.25 (C-19), 15.95
(C-18).
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719 43. ginsenoside Rd2] *+ZTH

- ginsenoside Rd2: 1H-NMR (400 MHz, pyridine-d5, §H) 5.30 (1H, br s, H-24),
5.90 (1H, d, J=7.6 Hz, H-1"), 4.95 (1H, d, J=6.0 Hz, H-1""), 4.89 (1H, d, J=7.6 Hz,
H-1"), 4.63 (1H, dd, J=13.2, 0.8 Hz, H-6"b), 4.53 (1H, dd, J=13.2, 6.0 Hz, H-6'b),
453 (1H, s, H-2""), 4.40 (1H, br s, H-6'a), 4.31 (1H, d, J=11.2 Hz, H-4""), 4.21
(1H, d, J=24.0, 3.2 Hz, H-5""p), 4.20 (1H, br s, H-6"a), 4.19 (1H, s, H-3", 4.19
(1H, s, H-4", 4.18 (1H, s, H-2"), 4.15 (1H, s, H-12), 4.12 (1H, s, H-3"), 4.01
(1H, s, H-5"), 3.99 (2H, s, H-2', 4"), 3.97 (1H, s, H-5"), 3.96 (1H, t, J=6.0 Hz,
H-3""), 3.75 (1H, dd, J=9.2, 3.2 Hz, H-5"a), 3.25 (1H, dd, J=4.0, 11.6 Hz, H-3),
2.54 (1H, t, J=10.0 Hz, H-17), 2.46 (1H, br s, H-23), 2.17 (1H, d, J=4.8 Hz,
H-26), 1.95 (1H, t, J=10.4 Hz, H-9), 1.79 (1H, m, H-2, 22), 1.64 (3H, s, H-27),
1.58 (3H, s, H-21), 1.57 (3H, s, H-26), 1.49 (1H, d, J=12.4 Hz, H-6), 1.35 (1H, d,
J=12.4 Hz, H-13), 1.28 (3H, s, H-28), 1.20 (1H, d, J = 12.0 Hz, H-28), 1.09 (3H,
s, H-29), 1.00 (1H, s, H-15), 0.96 (6H, s, H-18, 30), 0.82 (3H, s, H-14), 0.67
(1H, d, J=11.2 Hz, H-5). 13C-NMR (100 MHz, pyridine-d5, §C) 131.08 (C-25),




125.96 (C-24), 106.98 (C-3-Glc-1", 104.50 (C-6'-ara-1""), 98.13 (C-20-Glc-1"),
88.85 (C-3), 83.50 (C-20), 79.17 (C-20-Glc-3"), 78.76 (C-3-Glc-3"), 78.28
(C-3-Glc-5"), 76.68 (C-20-Glc-5"), 75.78 (C-3-Glc-2"), 75.07 (C-6'-ara-3""),
74.93 (C-20-Gle-2"), 72.11 (C-6'-ara-2'"), 71.99 (C-3-Glc-4"), 71.91
(C-20-Glc-4"), 70.19 (C-12), 69.23 (C-20-Glc-6"), 68.45 (C-6'-ara-4""), 65.40
(C-6'-ara-5""), 63.18 (C-3-Glc-6"), 56.45 (C-5), 51.73 (C-17), 51.43 (C-14),
50.24 (C-9), 49.53 (C-13), 40.09 (C-8), 39.68 (C-4), 39.26 (C-1), 37.00 (C-10),
36.20 (C-22), 35.16 (C-7), 30.86 (C-11), 30.74 (C-15), 28.16 (C-28), 26.77 (C-2),
26.68 (C-16), 25.756 (C-26), 23.22 (C-23), 22.37 (C-21), 18.47 (C-6), 17.86
(C-27), 17.43 (C-30), 16.78 (C-29), 16.26 (C-18), 16.04 (C-19).
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4). JHEMEFHHezREH £8 2 FRY 4 H2E

13. 2Ry #8 52 g RE

Amount

Parts Fraction No. fima M.W. Solvent | Purity(%} Rflsolvent
1 Fruits 2028 724 | MeOH 09 ey T
2 Fruits 6894 784 MeOH sog 0-3[']2; ?u::ng
3 Fruits 397.2 784 MeOH >0 g 307-; ?I\TE::LH
4 Fruits 166.5 770 | MeOH 09 e
5 Fruits 3615 770 MeOH 599 0'5%{33’:;;‘153::315” 0
& Fruits 895 770 MeOH >99 Uﬁg‘l\’ngi 1
7 Fruits 285 770 MeOH >08 “ Uzzalg\nngi 1
8 Fruits 101 800 MeOH >89 0"‘%{%3‘}&?‘6:55::325:1 0
9 Fruits 915 800 MeOH >89 0'4%{23’;;;155::325” 0
10 Fruiits 162 200 | MeOH >05 DA R
it Fruits a8 316 MeOH >89 & g‘z{gm:zgi 1
12 Fruits 266 916 MeOH >99 0-32{5”&225?1
13 Fruits 381 016 MeOH >80 ”gi’[ﬁm:::fj{ii"
14 Fruits 373 916 MeOH >99 U'gggmﬂiﬁ”
15 Fruits 1829 o1 MeOH soe U-giﬁmﬂiﬁﬂ

(5). g FEE Ax T4 G 97

- ldnlE e R 2k 2dduE AxsAds FHstaal skl Zo| =z

S PGGF-1(A< 30% 54), PGGF-2(2 70% F+4), 271% o+ W 40°C %
© 2 PGGF-3(0%), PGGF-4(30% +4), PGGF-5(50% +4), PGGF-6(70% +4), 2

719k el 70T &%= 2H 2 ZPGGF-7(0%), PGGF-8(30% %), PGGF-9(50% =

=
e

4), PGGF-10(70% T+4)Ho= ZAAsle] FZ25 MPsgict, =0E= vg 54 7.3L
S go] Z &3 3 30% 5o Ethyl alcohol SR &(LEA) 7175 AL&3ste] =4 %
A& GRlste] A-LolA 24A13F WASte] Wb Al & o3 T g FFT|E o] &5t
218 7stete] AA s %E oA 2L7F & wi7bA s en, dojxl sFds Y 1
%7)(Freeze pryer)@ 4A7H96A17F) SAAZ do] MZ S A},

- %=Z£7| EG-LE-1
{100L extractor)
==zguj 30%, 50%, 70% =
=z 1
xZeg 42,40°C, 70T




6) Adr] FE2E5 AX FAHAE AIEY IF A
- Az FAE FE2HE JdAEn FEES HPLCE o] &dlA XA|Alol= AFEAS
= [e)
Aletglom, =& ofgf e} At
DAD1T A Sig=203 8 Ref=off (G1412301G 141230 2014-12-30 16-26-341412300000019.00)
mAll 7]
800
600
400 - B o B =3 o
i o o Xmog [ i
: o ] [ ’\% ' r,_:
- o =f o W o w
i =% & e @ =
1 @'l S5 &S &
0+—=— e e S
0 20 25 30 35 min
Time table
Time | %A (DW) |%B (MeCN)| Flow | MaxPress
Injection 210 pl 1 0 73 27 0.5 200
Flow - 0.5~0.8 ml/min 2 6 72 28 0.5 200
Stop Time 2 40min 3 10 - - 0.8 200
Post Time 10 min 4 30 - - 0.8 200
Temperature : 50 °C 5 33 £ = 0.8 200
VWD 2203 nm 6 38 27 73 0.8 200
7 40 73 27 0.5 200
% 46, ad FEE AR =4
I 14, 278 A Aol = g
= ug 27|% g%, 40°C 2719 g%, 70°C
FH% 30 70 0 30 50 70 0 30 50 70
ginsenoside | Mean(%) | Mean{%) | Mean(%) | Mean{%) |Mean(%)| Mean(%) | Mean(%) | Mean(%:) | Mean(%) [Mean(%)
Rg1 11.0830 9.3745 7.1586 7.2683 8.2230 7.7454 11.5037 | 12.2690 | 13.4160 | 13.0461
Re 24109 6.0647 46897 46051 5.3211 5.1856 1.3964 1.3647 2.8621 1.4477
Rf 0.3093 0.2672 0.3052 0.2580 0.2490 0.3402 0.2614 0.1557 0.2624 0.1375
F5 0.4346 0.3884 0.3831 0.4787 0.4056 0.3785 0.2981 0.3207 0.3819 0.3332
F3 0.8710 0.8769 0.7634 0.9462 0.7619 0.7266 0.5702 0.6752 0.8658 0.6861
Rb1 0.2619 0.2700 0.1718 0.1573 0.2742 0.4016 0.5078 0.4760 0.4863 0.5680
Rg2 0.1772 0.0880 0.0752 0.1903 0.0733 0.0892 0.3555 0.2585 0.2454 0.2695
Rh1 - - - - - - - - - -
Rc 0.3236 0.3013 0.1765 0.2551 0.2623 0.3161 0.6736 0.7474 0.6933 0.8809
Rb2 0.4037 0.3562 0.2402 0.3366 0.3176 0.3761 0.8836 0.9693 0.9029 1.1136
Rb3 0.0449 0.0428 0.0281 0.03%94 0.0306 0.0496 0.1092 0.1131 0.1065 0.1248
F1 0.1066 0.1446 0.1288 0.1159 0.1213 0.1347 0.0982 0.1017 0.1463 0.1182
Rd 0.4651 04142 0.2726 0.4154 04222 0.4702 0.8954 0.9231 0.9561 1.0627
F2 0.3556 0.8054 0.6158 0.5599 0.7021 0.7358 0.3734 0.2238 0.4873 0.2616
Total 17.2536 | 19.3942 15.0090 16.6308 |17.1642 | 16,9497 | 17.9266 | 18,5983 | 21.9124 | 20.0498




(D) QAGT Grig ol §F vMBA AYY AT

- debde] Ay AR AES Loty #fsl C57BL/6 mR-olA Ffgh
immortalized cell lineQl melan-a AXE o] &3t} Melan-a A3 2AA<E )

compounds®} extractsE 50uMe] == AHglst & @bl S S35

70

Inhibition of melanin synthesis (%)°

VC1 23 46 67 2 91011172131416181712192021222324262627 2829303132 ¥C1 2.3 4 586878910112

Compounds? Extracts®

debd 9 A mat

N
M

aY 47 04 A FEE 2 28=

Lo

7F 4 drjo2HE EEl¥ single compoundE9 P ETS HF

- 2% single compounds®] WWAGFTES AT 918t melan-aAXE ©]-§3}
vitro B%S #AEstd o™, in vitrodolA e AEF2A3 dWad Ao mx= zhzt
single compound&9 &T& ofgfel At}

1400
1200
1000 1 & - i s 1 & T [ T T
80.0 -

60.0 -

Cytotoxicity (%)

40.0 -

20.0 -

0.0

20 40 B0 160! 20 40 30 16[!-! 20 40 B0 160|20 40 B0 lﬁDl 20 40 B0 180

20 40 B8O 180

Con| €2 (uM) C15 (uM) €22 (UM) €27 (UM) | C23 (uM) C28 (uM)




1200

- 1000 - =
= ‘l_l_llll__ T
2 800 - L ™ ]
=
3
§ s00
i=3
E
E 400 -
1)
2 50 -
0.0
20 40 80 |20 40 80 |20 40 80 |20 40 80 |10 20 40 80 |20 40 80
con| ©2 (uMm) €15 (uM) €22 (M) C27 M) €28 (M) €29 [uM)
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+ melan-a A3l gt s}t £4E& ofsiA Bl B nwgss Aq8)
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1}. C27 (Ginsenoside Rb2)9] 2Azd A AslEs AT

A 1200 -
1000
£ 800 -
e
g §0.0 -
5 400 -
20.0 -
0.0 : : : ;
0 20 40 80 160
Gm-Rb2
B 120
100.0

Melanin contents (%)

-
80.0 -
kot
60.0 -
400 -
20.0 -
0.0 - ; :
20 40 80

Con PTU (30 pl\-[)l

Gin-Rb2

19 49, Ginsenoside Rb29] M EZEA 2 wWald 34 #s) gz

- C27¥ 3}8E<¢] ginsenoside Rb2 (Gin-Rb2)¢] HxW A=Ay dabd A A48
A4S PTUS FAYETFOE AFRSEY] melan—ar 3 v <ol A gelagitt. 160uM = 2%
TMA AEEAS Holx] ekkar, 80 uM A Aol FAglatell HlsiA oF 20%e] Weld
H9S5 g 4= A9l

- °l% A¥ES in vivoRRAA E1817] 9t AlH T4 wjolR RS o] &3t AYA
U Ao n A= JdFgFS AT




e Gin-Rb2
- (20 uM)

T
Gin-Rb2

(40 pM)

Gin-Rb2
(80 uM)

B Melanin conterts O Tyrosinase acivity
EY

30.0
60.0 -

40.0 - L] o

Activity (%o conf control)

20.0 -

ﬁﬂ 7 T T T
Con PTU (30 pM) 40 80

Gin-Rb2 (uM)

18 50. ARy 4] ZEo A ginsenoside Rb2 (Gin-Rb2)9] =z A A& a3

Ir

- Gin-Rb2sms &% EHo=Z AB I s A A Hepd AJpo] Fo== F
eI EE AR SRR s of| o] SAE wolx sgtem, AlHehvse)
d AR Ad AR AEHE GEAQ FHYEEA PTUL Halas e 4
Aaldgol kAR WMehd gdo] Tojmi Awe v Anus AdelAel

> 12 ofh
o ox W o

tyrosinase@  AsleS FQlslr] st A B2k H ol A tyrosinase% =283l L,
L-DOPAE 7|d = st 49 XS &A% E A3} 80 uM A& FEA control 1L

=2 P value 0.05°]3}¢] F<94<1 235 e AT




t}. C15(Picrinoside A)9] Zzhd &4 A3l AT

- Megastigmane glucosides®! picrinoside AS <14} Qo g HE Fgdte] #AabdgAd
S Afeth WA FAAUFEFOE PTUS albutin® $H4| in vitro ®ebd A
Ao A A4 @49l tyrosinased &4 Ao HX = FIEFS SASAT HAAA HE
e}o] PTUQ 1Cs0 #-2 2.3 uMe]al arbutin®] #2 1000|022 YElRtt) H2E
gt&9] picrinoside?] ICsy a2 9.8 uMEXA 73k Az A A4l PTURTH=
A9k, sPEEAER Ol A m w7 s 82 Bol] AR&EE arbutinel]l HISiAlE dAE =
A g HEbd S HolEh

flo Mo dob PN X

¥ 15. Picrionoside A2l mushroom tyrosinase activity

Compounds Mushroom tyrosinase ICsy(uM)
Picrionoside A 98 + 14
PTU (control) 23 £02
Arbutin >100

- 1% 519 A% picrinoside® 7x2E UEhIL 9lom, B sxe wE AlEsAS
oA k. AFATY 80 uMZHAe] AFPsZoA AESAHS YEhdA 29

melan-a A Z W tyrosinased AL v oJEHoT ZHAsE ATFS HAFY
Melan-a Al3oA ] depd g A2 srofs4de= 3t

<
T s
oA gz WH] P value 0.01°]3l9] f-94<¢1 A5 YEeEM AT
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12 11 1656 T 1 1
\ S 80
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Picrionoside A (uM)
110 120
g 100 -+ § 100 — T .
-E‘ 90 - % 80
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‘g 70 'g 40
g °
2 60 = 2
50 - . . . § 0 -+ ] (s— : .
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Picrionoside A (M) Picrionoside A (uM)

Z1¥ 51. Picrionoside A9] el 3Hd A el &3
(A) Structure of picrionoside A, (B) Cytotoxicity, (C) Tyrosinase activity, (D)
Melanin contents was measured in melan—a cells. The results are averages of
triplicate experiments, and the data are expressed as means = S.D., Each values

are expressed a mean =*SD of triplicate determinations. “P<0.0lversusof the
control group.

- Picrinoside A2l A
Bepu s djolrdEl s o o
picrinoside A+ 40 ¥} 80 p Xﬂﬁﬁ}ﬁ]ﬂ Hﬂo}oﬂ ) glste] A B2y H oA el =
Zhd A%k sl Wy o ekl FA A AU 80 uMS A 1
H 5204 = dlx2a] A9 vHlwstodA Heliit(a) wobit(b)d Hjole} e FEe] A
AT (A AAS z2folE HoFa )

@é
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a9 52, AlB&3 2 2o A Pricrinoside A Wehd A A

2. 7e 9 A3

- (C32¥(panasenoside), C33¥(ginsenoside la), C34™ (ginsenoside Rd2)¢} C35¥H
(notoginsenoside Fe)®] melan-a A3 oMol debd AT AHAFE] S
o, o]l &4 7)&te] tigh AFtEe] a2 Aol

1400
1200 -
1000 1H = M I
80.0 [
60.0

40.0

Cytotoxicity (%)

200

0.0
5 10 2040 80| 5 10 2040 80( 5 10 20 40 80| 5 10 20 40 80

Con €32 (uM) €33 (uM) C34 (M) €35 (uUM)




Melanin content (%)
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(1) A4 ARE BEE A ALY A 77 A%

kel sk o, F7), AiE 77 R xHom FF & F HPLC 24 § 43,
1=}
B

o+ 9] major gmsen031de7} xﬂé}uﬂ E3], PPT type<] gmsen051de

16, A o, =7], et el ginsenoside ¥ #Fo] 24 (mg/g)

Rbl Rb2 Rc Rd Re Rf Rgl Rg?2
root 7.89 3.14 4.81 2.7 3.44 0.91 291 0.31
leaf 141 2.22 1.15 22.2 30.11 0.1> 8.08 2.01
stem 0.1> 0.1> 0.1> 0.51 7.71 0.1> 4.08 0.49
Fruit 5.4 8.51 7.7 10.55 68.7 3.05 3.71 3.24

- A AolE Plus] HSES W, 14t XVBH"%?_ A dwjelN THE B
ginsenoside”’} &4 $+8 & 4 JAoh. B 49 =2 ginsenoside Rb1¥ 72 PPD
type®] major ginsenoside°] 7Hg¢ W H]g-e— ApA sk Wb Sl F7], dujel A=
ginsenoside Re, Rgl¥} 7S PPT ginsenosided] H|&o] & Z o=z 342l =
ginsenoside Rei= Htg]ol] H|s}e] 8.75 Hjol] 77k &S 7FHA L o ol& &8s 7
9] ginsenosideE F5& ¢ A& AoZ 7|[HEHAY. Q1A o3} dujo= 2 &
Zo] PPT E}Y ginsenoside ¥oluz} & 99 ginsenoside Rd7} &A8HS 3H¢l & <=
ANE=H RdE A4 Bl = o EA435= PPD EFY Y tHEA Q! ginsenoside® &4#
A AT

O

- 8HA%F, °]= major ginsenoside®] 7% b7l SEE Aol FoA H= WY, S
B, B9 Fele FlEA Hold A a3E dehliA Zetkar glo] ol& AiA o
z %‘4‘1 dt7lell= 715 &A Wil FAHe] "old o wdEn mEbd E 2Ahde

Ao = 719 major ginsenosideE ¥ H-o] @37l 99+ EA minor ginsenoside®
AZA 71322 AFE 8 A

2 HYE vES qle Ha AETS A9HEE FR6Ete eSS s
Aae dgaidlrt. =4 J\]E% Ha Fiel 10-158 10-3 7hA] 34 et
MRS agar platee] 100 W smeardt % 37C, 190 rpm 3-4¥ ®j%¥3 T} ColonyE
#3st] esculin agar HJA| streakmgS}O% A ] Az wists BEekglt B
-Glucosidase™= esculin®] B-glucosed AWstar, o] wf A HE esculetino] HjA|] ol




A9 ferric ammonium citrate®} WHE-3lo] plate’d] colony F9 9l black complexE
FAdstA €t kA colony T¢Il black complex”t @4 H #FES B-glucosidase

854, #F9 screening ¥ ©e colony® A tj

HO
}O Esculin
HO -
ﬁm
"OH
Ho HO )

B-glucosidase
HO
}O
(e YO0
HO o o

HO  OH

B-glucose esculetin

1955, B-Glucosidase




. A AMEdD A8 84 B8 4579 T3

- B-Glucosidase®] g Ao &l d #F T AAZ A4 AFE U WS- minor
AFEUS WA= 327 2A8H=A F018l7] 98] major AFEUI} d-SS AJA ALE
d A% &4y w55 AT sielth

54, A AAEI A 5ok whgE Fd Al HEE &4 g9l

TFE 44 HH g =21 ol &sto] widd F o9 wjges o]&ste] 4t
ginsenoside®} ¥H& AT Q14 ginsenosided}2] WHE Al 37TColA 543 wHg Al
F kg o] ReeS 718l ginsenoside #ES ¥o] o]& TLC & HPLCE a8
sto] 45 19t} Esculin agar B ©]83}9] glucosidase &4o] J= Aoz g9l
Hojxl zhzhe] 250709 w55 Z+7F 14t ginsenosidedl] ¥Hg AlA o] E E}J‘S 2 A
Eo]% 02 ginsenoside$}2] W3S %3] minor ginsenoside® 29| H3to] ¢l AT}
o5 T OE 7ol Wt HlaLA ginsenoside W3 Fgo] ek o E Il ¥
H B Ao M= o]lE #F F B A EZ o] }3el= minor ginsenosideE A=
TFE AL sto] & A5 JF skl




o 22 & o]83 U4 minor AFEU Y A

- 58 #F9 16S rRNA gene sequencing= A|=8o]| 292 3}% 2w NCBI data base:
o]-g35to] EaH #F9 type strain® similarity(%)E <13}t ?259] 16S rRNA
A7 E<S Clustal X program(Thompson et al, 1997)& o]-&3te] AAsHA AHslaL
gap BioEdit program®. = HF 3} t}.

1 ?FEEEITIEH ATTCTGEETE AGGACGAALG CTGGECGGECAT GCCTAATAC ATGCARGTCE
&1 RACGRAECTTE CETTERATGA CETGCTTGCLA CTGATTTCAR CRAATGAAGE GCAGTGGCEARA
121 CTGGTEAGTA ACACGTGEGG ARATCTGCCCA GAAGCAGEGE ATARCACTT GGARACAGET
181 GCTAATACCE TATAACAACA ARATCCGCAT GRATTTTGTT TGARAGETE GETTCRECTA
241 TCACTTCTGE ATGATCCCGE GBECETATTAG TTAGTTGGTE AGETRAAAGE CCCACCARGA
M COATGATACE TAGCCGACCT GAGACGLETRA TCRECCACAT TEEGACTGA GACACGECEE
361 RARCTCCTAC GEGAGECAGE AGTAGCGEART CTTCCACAAT GGACGAARAG TCTGATEGAG
K21 CARTGCCGEG TOAGTGAAGA AGGETTTCGE CTCETAARAC TCTGTTGTT AARGARGRAL
EB1 ACCTTTCAGH GTAARCTETTC AAGEETTGAC GETATTTARC CAGARAGEE ACGECTAACT
541 REGTGCLCAGE ARCEGCGETA ATACLTAGLT GLCARGCGTT GICCGGATT TATTGGRLGT
G RARGCEAGCE CAGGECGLTTT TTTAAGTETG ATETGAAAGE CTTCGECTT AACCLGAGARA
661 GTGCATCGEA AACTOGGGAGA CTTGAGTGLA GAAGAGEACA GTGGAACTC CATETETAGE
21 GETLEAATEE GTAGATATAT GLAAGAACAE CAGTLRCECAA GLRCGGCTGRY CTAGTCTGTA
fB1 RACTGACGCTE AGGETCGAAR BLATELETAG CLEAACAGGAT TAGATACLE TGETAGTCCA
Bl TEECGTAAAL GATGAGTELT ARGTCTTEGA CLETTTCCGE COCTTCAGTG CTGCAGCTAR
i1 CGCATTAREL ACTCCECCTE GEEACTACEA CCGCAAGETT GAAACTOAA AGGARTTEAC
961 GEGGGCCCED ACARGCGETE GAGCATGTEG TTTAATTCGA AGCTACGLG AAGAACETTA
1821 CCAGGTCTTE ACATCTTETG CCARATCTTAG AGATRAGACE TTCCGTTEE GCREACAGAAT
1081 GACAGETGET GCATGETTGET CGTCAGCTCG TETCGTGAGA TGTTGGETT ARGTCCCGCA
11481 ACCAGCGCAR COCTTATTAT CAGTTGECAGE CATTCAGTTE GGRCACTETG GCYGAGACTGC
1201 CGRETGACAAR CCGEAGGAAG GTGEEGATEA CLTCARATCA TCATGCCOGE TTATGRACLTG
1261 GEETACACAL GTCCTACART GLACCLETALA ACCAGETTRE GARGTELTE AGGRCTAAGLT
1321 RATCTCTTAA AECCETTCTE AGTTCOGGATT GTAGGCETECA ACTCGCCTA CATERRAGTTE
1381 GAATCECTAG [TAATCEE «—15]10R

2955, QA A A3 &4 #59] 16s rDNA sequence

Fil
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o o
)
i‘l
_L
mlo

FA3= A4S Kimura two-parameter model(Kimura, 1983)2
o]-& 3}% ), 3 Program(Kumar et al, 2004)¢] neighbor-joining(Saitou &
Nei, 1987) C}H_i 741%—“@%@%1 gx2 AAsAT}).
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22 L L scraitsrinae As632158

s L.rapi AB366389
188 ; L parafarraginis AB262734

AM113783

L kimeticus EUETES92

L0 [ Lodaratitefui AB3E597S

== |L pantozvs D79211

P AM709786
4‘,5 Ij Lvaccinostercus AJ621556
a0 Lsvebicus AMI13785

Lversmoldensiz 41436751

Ltucosti A JSTE008

saniviri AB602563

Lraminis AMI13778
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- 88 #F= L. pentosus?t 98.9% FsAHS Ad T2 Ao, E AE o] A
strain GFCO9% ™Ww3ato] 7]E9] w5oke] /734 54 v JA4S 3 #59 s
oi/ﬂ 7].‘~/H oqt‘e 7-1§ 1 o]q, B gF hai hva
A% dAdS 7k Aol &Sl d v A st A&
T9o] wjko] wE B-glucosidase &A1 HA 7] 93t p-nitrophenyl-8
-D-glucopyranoside(p-NPG)E assayE AAlstoH, #5F9 a42&5 /3 20 mM
sodium phosphate(pH 7.0)9l p-NPGZ 7}3te] 37TColA 1087 wkeAZl &= 1 M
sodium carbonate & H7}3}o] FAAA F8lE = p-nitrophenol(p-NP)2] ¢
405 nmelA FFEE s 24 13 (unins WHEAIE B3 *MEJ
ok

Fo = A os9rh

A

1
Aot
U

_4

rlr m

p-nitrophenol lumold A= 49

- Lactobacillus pentosus GFC09 5= colonyS F3lo] MRSo A 24 4] 7+ vl 931 & g oY
< LB, NB, TSB, MRS 1%(v/v) A A& & 190 rpm, 37C 271l A nj sl 44| 7kn}
t O.D.goo #S SA3t] T S Itk (Fig. 16). L. pentosus LH6
LB, TSB, MRSeIA vl AAZH7EA = FAFSFAAIRE 8AIZE o] 5B &= MRSeA] 71%
Astg o 3o A L= MRS>TSB>LB>NB <07 e

o M
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- L. pentosus GFC09 ¥%& MRS brothol] dEsle] wjd&=E ZHzF 22, 25, 30 2 3
TCE 24413 vieFsto] O.Deoo #be SASSY 1 A3 L. pentosus LH6 52 A%
29 ks wo] Wkttt L. pentosusGFCO9¢+= 30T 37CoAA 7Hd =& A

= T
FEEE HOlA 25T, 22T o2 AFERIE oA s a9l & 5 %Ik

Temperature(C) 22 25 32 37
0O.Degoo 1.522 2.017 2.740 2.730

- MRS brothZ HCI¥#} NaOHE o]&3lo pHE %XZ3 & [. pentosus GFC09 ¥+
Az 24X 7F wikstlty. L. pentosus GFC09 w5+ pH 5.5004 % 8.0 H< u
o= 2 #kol glo] BF & AFs= A& & 5 U3t MRS broth AHA1€] pH7F 6.79]
7] W&ol ofgfje] AFoA pHE ZAsIA ki A o wjdol] AFE3S T
% 18 pHE A A=
pH 55 6.0 6.5 7.0 75 8.0
ODgo 2417 2383 2626 2446 2732 2744

- L. pentosus GFC09 ¥5% MRS brotholl 4] 3714 ZAskol A 37C, 190 rpmoll A uj
et 7o AY ArE AESANFig. 17A). L. pentosus GFCO9 #FE MRS
brothell A1 Z}2} O.Dggo %k (0.5, 0.75, 1.0, 1.25, 1.5, 1.75, 2.00d =2 wj¥e & =&
S ZASY] 0.2 mM ginsenoside Rd®} 72A]1%F HESA|A TLCE FAT
ginsenoside Rdi= O.Dgoo 0.5 7 2.09141:= O.Dgoo &k 71l #AGle] BF 2a7F &




o] L. pentosus GFC099 73t ginsenoside Rd9 3 =S YERHAT. O.Dgoo 0.5,
1.25, 1.5, 1.75, 2.0 F2 Fy9 compound K bandE #Z & 4 931 0.Dgoo
0.75¢ 1.0+ dHE compound K& A3ty += AL @Az & 4= dom 135 O.Dgoo
1.0l 7FE A3k compound K=& Hskses yEWItH(Fig. 17B).  wEbA
ginsenoside RAZHE F,29] A3ta i+ 0.Dgoo 7k 0.55F 2.0AFolol A & =Fo]7} glo]
Zk AJako] Fal ginsenoside FoZH-E] compound K29 HA&a A= 0.Dgop 0.75-1.0AF
olell A 714 Bol] AAkE STt

A B
: 1
® 1 Elas B—
F'! - -
£y Rgyo

s and s i

R B I LA LR U B R 3 05 075 18 115 15 175 18
Ivcabation time b 0.D 600
2958, HA 2 S mE A dg 8l




(2) A d T8 FEEZHEH LY 29 2 3

- B A Abg3 Qa9 WE FEELS 1AYAA 2ad 2Se ARSIt Column
chromatography-%& silica gel Kiesel gel 60 (Merck, Germany)= octadecyl silica
(ODS) gel Waters ODS 125 AA 55-105 mE A3tk Thin layer
chromatography (TLC)+ Kieselgel 60 F254¢} RP-18 F254S(Merk)E AM83+3 2
o o] &3t BE A EFAIFS AMESISITtE. NMR ~#Ef2 Varian Inova AS
400 (Varian, USA)e. &2 =A3}$ 3, UV lampe Spectrolone (Model EVF-240 C/F,
Spectronics Corporation, USA)E& A}8-3}91t}.

7h 4 o 2E FEE 1S EEEY Ax

- Axste] F4 & ¥ AEje] A4 o wa FEE 300 g& Aol AHS
o}oﬂli]— Az FHe 7% FEES n-hexane (660 ml) /H20(660mD= 13] +uj
s ar, oAl H20 %% EtOAc : n-BuOH (20:2) (660 ml)/ H20(660ml)= 13] &u
= o}oﬂ\i‘r =S 79t 5=3F9], n-hexane 33 EtOAc : n-BuOH (20:2) +#3
(FPLE, 16 g) % H20%dS IAvh.(Fig. D).

= e

T T ) e}

>
i

213k A3} EtOAc @ n-BuOH (20:2) 39 H]
AEo] Zok7] wjio] EtOAc : n-BuOH (20:2) 3 (&
=]

Al

iz
Jo o
Ky

Fermented Panax ginseng leaf MeOH ext. (300 g)

n-hexane [ water{400 ml X 1)

¥
EtOAc : n-BoGH{ZE::Z} [ water(660 ml X 1)

¥ v
n-hexanefr. EtOAc : n-BuOHfr.{16 g) waterfr.
- ——_—
! - ’
-
- - %

w B o |

r m*’ i ' : m
s - . - & .

o Ehgt 2T 3 4

Fig. 59. Franctionation procedure of extracts from the Fermented Panax ginseng leaf




. o4 o HEE EtOAc : n-BuOH (20:2)EFEZRE AR B 9 A

- Yo dojzx EtOAc : n-BuOH (20:2) (o]} EB) #3& 16 g & SiO2 column
chromatography(®]3} c.c.) (@ 7.5 cm x 15 cm, n—-Hexane-EtOAc = 10:1 — 5:1 —
1:1 — 1:3 — CHCI3-MeOH=8:1-5:1)F AAl3te] 180 ml¥ EFH3ch 2t £ A4S
TLC(CHCI3-MeOH=7:1,6:1)& =Qlate], A Fis 37 Hog, F535to 21709
138 5 (FPLE-1~FPLE-21)& ¥t} FPLE-18 ¥3 [1.6 g, Ve/Vt 0.19-0.25] o tf
3ol SiO2c.c.(® 4.5%8 cm, CHCI3-MeOH-H20=36:3:1, 5.0L)2 AAsle] & 12709
8= (FPLE-18-1~FPLE-18-12)& <9It} FPLE-18-7 % [726.0 mg, Ve/Vt
0.076-0.28] ol W&te] Waters ODS c.c.(® 3.5%5 cm, MeOH-H20=1:1, 11L)E A A|
sl FPLE-18-7-18 (Rkl, 167.4 mg) ©HAdEAHS AYr}. FPLE-18-7-4 23 [67.2
mg, Ve/Vt 0.03-0.05] °l tha}e] SiO2c.c.(® 2.5%15 cm, CHCI3-MeOH-H20=45:3:1,
8L)E A A]ste] FPLE-18-7-4-6 (Rh3,7.1mg), FPLE-18-7-4-10(noto-F1, 15.9mg)%
dE4dEs AATh(Fig. 60.)

PGLE PGLE
PGLE (16 g) PGLE-17 (386 g)
Si0; e Si0; co
@ 7.5cmx15 cm @3cmx17cm
n-Hexane-Et0Ac = 1011 — 51 — 1:1 — 13 CHCE-MeOH-H0 = 5031
— CHCL-MeOH =81 — 51

| P A L A L ]

12 3 4 5 B 7 8 9 10 # 12 13 14 45 16 47 4% 19 22 21 A 2 3 4 5 6§ 7 8 9 10 L
386 mg1.6 mg

#1.3mg 27mg 24mg
- j 77 L] s
| P T L oergien s
" } i i [ y Cug " Y
. 0t H s . MR
- it 1
l Q1 . "' ® '
Il LY B || % s L
02 4 ak b i = -
CHCI, MeOH=10:1 MeOH-H,0-5:1 MsOH H,0-5:1 CHCI:-MeOH-H,0=15:3:1 MeOH-H,0=5:1
50, TLG 0Ds TLE Si0; TLC ML 0DS TLC
sxsiHanc
Fig. 2. Isolation procedure of EtOAc : n-BuOH fraction from the fermented panax. ginseng feaf Fig. 3. Isolation procedure of Et0Ac : n-BuOH fraction from i Jeaf
PGLE
PGLE-18 (1.6 g) PGLE
suu2 ce PGLE-18-7 (726 mg)
5 o x 15 cm
chgn £0H-H.0 = 3631 ;fo;”[_m
MED;{—H;D 5 11
| | | | I | [ | I | |

£ F & % & & .. 8 ¥ A W B 111t 1 1 11 17 1T 1T 1T T T 1T/
726mg 1 2 3 4 6 T 8 L] 10 " 12 13 14 15 16 “w 18

167.4 mg.

L) l y ' ¥ L L
. » Ll TR |
s prevedsleses o 5 : 6) &
- : i Sing. )
CHCH,-MeOH-H,0=15:3:1 MeOH-H,0-5:1 CHCI,-MeOH-H,0=15:3:1 MEeOH-H,0=5:1
S0, TLC 0DS TLE SI0; TLC DS TLC
Fig. 4. Isolation procedure of Et0Ac: n-BuOH fraction fromthe fermented panax.ginseng leaf Fig. 5. Isolation EtDAc: n-BuOH fraction

Fig. 60. Isolation procedure of EtOAc : n—-BuOH fraction from the Fermented

Panax.ginseng leaf




(3) AMFAES A Abo|E Z2UY

- flababEel] gHE SHE R SR B WA E A 2HE & 4
= wA guIl UPLC/Q-TOFMSE ol &atel A Sesiaitt. SHdh wAiws A

3) 3 3
5
Fatol WENAES At AulolA ] FEBEL EA s

- 1aaE g_; gi}uﬂgoﬂ}q oAt w] 2 XAFRERE Rg 9@ AAF standard
1

O LC conditions
Instrument @ Waters ACQUITY H-Class UPLC (Waters Corp.)
Column : ACQUITY BEH C18 column (2.1 mm X 100 mm, 1.7 pum)
Column Temperature : 40 C
Injection Volume : 2 ul
Solvent A : 5% acetonitrile + 0.1% formic acid (v/v)
Solvent B : 95% acetonitrile + 0.1% formic acid (v/v)
Flow rate : 0.45 ml/min
Solvent gradient Table

min B%
0 10
3 20
11 23
20 95
21 10
25 10

O MS conditions
Ion Source: ESI negative mode
Cone Voltage: 40 V
Capillary: 3.0 kV
Source Temperature: 120 C
Desolvation Temperature: 300 C
Cone Gas Flow: 30 L/h
Desolvation Gas Flow: 600 L/h
Mass range: 100-1200 m/z
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Figure 62. Inhibitory effect of crude extract from P. ginseng on the mushroom
tyrosinase activity. Tyrosinase was preincubated with test compounds at 25C for 10
min prior to incubation with L-tyrosin for 30 min and the absorbance was

determined at 490 nm.




- crude extract®] "W ag TS ASsH7] Yote] melan-aAl XS ©] &3t in vitro 5=
]

ATs3len, in vitrodel Aol AEFA I} depd gHdol
!

PPy
[
(=T -]

20

160
2288e8

oy 154 159 15:14 sws | wous 15-2 157  |=ogyo

Cell viability (% of control)
) 5 2 8 2
i o R ——
bl o ——
o

¥ 2o

melanin content (% of control)
3

10 10025{110 100 200| 10 100 200 10 180 200

152 157 |zm wg% 0j 4

10. 50 10020010 50 100200 10 50 1060200/ 10 100 200} 10. 100.200)
e 154 159 15-14 gus | wozs

Crude extract (pg/ml)

10 100 2000 10 100 200
Eme=| 9

Figure 63. Effects of 11 crude extract isolated from P. ginseng on cytotoxicity and

melanogenesis in melan—-a cells.
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Figure 64. Effects of leaves extracts of P. ginseng on melanogenesis in melan—a
cells. Inhibition of melanin synthesis was measured with triplicate experiment. The

cells were cultured with 0-200 ug/ml of extracts for 3 days.
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Figure 65. Effects of fermented leaves on cell protein expression in melan—a cells.
The cells were cultured with 0~200 pg/ml of 15-14 for 0~8h. Whole-cell lyasate




were then subjected to western blot analysis using antibodies against p—AKT, AKT,
p—ERK and ERK.
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Figure 66. Effects of fermented leaves on melanogenesis in zebrafish. Synchronized

embryos were treated with melanogenic inhibitors at the indicated concentrations. €l
W were dissolved in 0.1% DMSO then added to the embryo medium. The effects

on the pigmentation of zebrafish were observed under the stereomicroscope.
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Figure 67. The effect of cell viability and nitric oxide production of crude extracts
on the murine macrophage cell (Raw 264.7). Murine Raw 264.7 cells were incubated

for 24 hours with the indicated concentrations of extracts.
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Figure 68. The effect of crude extracts on the TNF-a and IL-6 production by

macrophage. Murine Raw 264.7 cells were incubated for 24 hours with the indicated

concentrations of extracts. E. coli lipopolysaccharide (LPS: 0.2pg/ml) was used as a

control.
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Figure 69. The effect of ginseng leaves on the nitric oxide, TNF-a and IL-6
production by macrophage. Murine Raw 264.7 cells were incubated for 24 hours
with the indicated concentrations of extracts. E. coli lipopolysaccharide (LPS:

0.2ng/ml) was used as a control.
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Figure 70. The effect of young berry on the nitric oxide, TNF-a and IL-6
production by macrophage. Murine Raw 264.7 cells were incubated for 24 hours
with the indicated concentrations of extracts. E. coli lipopolysaccharide (LPS:
0.2ng/ml) was used as a control.
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Figure 70. Inhibitory effect of single compounds from fermented P. ginseng on the
mushroom tyrosinase activity. Tyrosinase was preincubated with test compounds at
25C for 10 min prior to incubation with L-tyrosin for 30 min and the absorbance
was determined at 490 nm.
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Figure 71. Effects of 8 single compounds isolated from P. ginseng (Rh3, Rk2, RklI,

Rh6, Rg6, XVII, F3 and PGSH-1) on cytotoxicity and melanogenesis in melan—-a

cells.

- R GUEAES 80 uMe AFsEztA AE=Ado]l vEREA ekkth 1y

=38 S UEM2 3, PGSH-12 RE E%o|A] Melan—a A X

= WY E20] melan-a AXEE o3t W Ao m X +=

Z—sl_ﬂr Rh6¢} PGSH-1S A3t RE 3FEA F= oFEHo

%% wol F9t}. 53] Rh3, Rkl, XVII, Fe @dEHL 5=
% [e3]

80 pMe] s=eA 7zhzh 31.8, 38.3, 27.9, 41.7 %o #Ed A AslsS JEhida
Rk2 80 pMelA <] xiﬁﬂfiﬂ]rb =gom olet gaet AbEEo] E=Ao] ¢l WYl 40
WMol A 44.6%¢] ol Webd §4 Asise wAslth wed Zabt F& Rn3

Rk2, Rkl, XVII, Fe& °]&3to] Wald P ASNE A3t




t}. Ginsenoside Rh3 (Rh3)¢] #&d A A&la&s AT

Rh3(uM) Rh3(uM)
0 50 40 0 20 40 80
. MITF
Tyrosinase
pP-AKT —— —
TRP-1 a = "=
AKT - — -
TRP-2 P ———
p-ERK —— — —
B-actin o e ERK —_—— — —
B-actin | = = -

Figure 73. Effects of ginsenoside Rh3 (Rh3) on cell protein expression in melan-a
cells. The cells were cultured with 0~80 uM of Rh3 for 8 or 72h. Whole-cell
lyasate were then subjected to western blot analysis using antibodies against
tyrosinase, TRP-1, TRP-2, p—-AKT, AKT, p-ERK, ERK and MITF. Equal protein

loading was confirmed using B-actin antibody.
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Figure 74. Effects of ginsenoside Rh3 (Rh3) on melanogenesis in zebrafish.

Synchronized embryos were treated with melanogenic inhibitors at the indicated
concentrations. Rh3 were dissolved in 0.1% DMSO then added to the embryo

medium. The effects on the pigmentation of zebrafish were observed under the




stereomicroscope.
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Figure 75. Effects of ginsenoside Rkl (Rkl) on cell protein expression in melan—-a
cells. The cells were cultured with 0~40 pM of Rkl for 8 or 72h. Whole-cell
lyasate were then subjected to western blot analysis using antibodies against
tyrosinase, TRP-1, TRP-2, p-AKT, AKT, p-ERK, ERK and MITF. Equal protein

loading was confirmed using B-actin antibody.
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Figure 76. Effects of ginsenoside Rkl (Rkl) on melanogenesis in zebrafish.




Synchronized embryos were treated with melanogenic inhibitors at the indicated
concentrations. Rkl were dissolved in 0.1% DMSO then added to the embryo
medium. The effects on the pigmentation of zebrafish were observed under the

stereomicroscope.
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Figure 77. Effects of gypenoside XVII (XVII) on cell protein expression in melan-a
cells. The cells were cultured with 0~40 pM of XVII for 8 or 72h. Whole—cell
lyasate were then subjected to western blot analysis using antibodies against
tyrosinase, TRP-1, TRP-2, p—-AKT, AKT, p-ERK, ERK and MITF. Equal protein

loading was confirmed using B-actin antibody.
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Figure 78. Effects of gypenoside XVII
Synchronized embryos were treated with melanogenic inhibitors at the indicated
XVII were dissolved in 0.1% DMSO then added to the embryo

medium. The effects on the pigmentation of zebrafish were observed under the
stereomicroscope.
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Figure79. Effects of notoginsenoside Fe (Fe) on cell protein expression in melan-a
cells. The cells were cultured with 0~40 uM of Fe for 8 or 72h. Whole-cell lyasate
were then subjected to western blot analysis using antibodies against tyrosinase,
TRP-1, TRP-2, p—AKT, AKT, p—-ERK, ERK and MITF. Equal protein loading was
confirmed using -actin antibody.
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Figure 80. Effects of notoginsenoside Fe (Fe) on melanogenesis in zebrafish.
Synchronized embryos were treated with melanogenic inhibitors at the indicated
concentrations. Fe were dissolved in 0.1% DMSO then added to the embryo medium.
(A) The effects on the pigmentation of zebrafish were observed under the
stereomicroscope. (B) Total melanin content was quantified using a spectrometer.
For measurement of tyrosinase activity, 250 ig of total protein was incubated with
-3, 4-dihydroxyphenylalanine (final 0.5 mM) and then quantified using a
spectrometer. Each value is expressed a mean * SD of triplicate determinations.
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Figure 81. Effects of ginsenoside Rk2 (Rk2) on tyrosinase activity in melan—a cell.
100 pg of total protein was incubated with L-3,4-dihydroxyphenylalanine and then
quantified using a spectrometer. Each value is expressed a mean £ SD of triplicate

determinations.
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Figure 82. Effects of ginsenoside Rk2 (Rk2) on cell protein expression in melan-a




cells. The cells were cultured with 0~40 uM of Fe for 8 or 72h. Whole-cell lyasate
were then subjected to western blot analysis using antibodies against tyrosinase,
TRP-1, TRP-2, p—AKT, AKT, p—-ERK, ERK and MITF. Equal protein loading was
confirmed using B-actin antibody.
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Figure 83. Effects of ginsenoside Rk2 (Rk2) on melanogenesis in zebrafish.
Synchronized embryos were treated with melanogenic inhibitors at the indicated
concentrations. Rk2 were dissolved in 0.1% DMSO then added to the embryo
medium. (A) The effects on the pigmentation of zebrafish were observed under the
stereomicroscope. (B) Total melanin content was quantified using a spectrometer.
For measurement of tyrosinase activity, 250 ig of total protein was incubated with
L-3, 4-dihydroxyphenylalanine (final 0.5 mM) and then quantified using a
spectrometer. Each value is expressed a mean £ SD of triplicate determinations.
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1}. DPPH assay (313 £4))
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t}. Elastase inhibition
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2}. Nitric Oxide test
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al. MMP-1 Assay
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Octobar 13, 2015

N, Michas! Kang

RE: Appication Mo, 1-05-2015-3864

Denr Mr, Michas| Kang

In referenca fo the INCI application noted above, e Intemationa Cosmetic Ingredient Nomernclatute Committes
[INE} hais complated s raview of your request. Tha INC name sssigned to fhe trade rame dentifed in this
‘application is detniled on the atlachmant.

Please note, the st roen your a8t appaars in our data base and will be published
in 1he intermational Cosmetic ingrecient Cictionary and Handbook, the web-based Dictionary wINGY, and the Counciln

On-Line INFOBASE. If your application indicates the trade name is “not for publication,” it is noted on the attachmant
and the data will ot be published

It is impartant fo carefully check the attachment for accuracy and respond 16 our office promply with any changes.
The INCI name assignment and related company inlormation will be retined in cur data bass uniess we are notited
that the product is no ienger manufachured. You will be contacied on an appraximate annual basis e update he
cufrent status of your company istings. This communicaton will nchede only trade names and addresses, therefore it
s imperative that you maintain sccurate necords of all INCI name assignments.

To petiton lor a change in an INC{ name assignment, o request 1o the INC can be sent via amail o ny afiention. The
patition should incluce the carrent INC1 name. trade name. applicabon number, requested revision. and technical
rationale 19 sUpeON the PEttion, €.9., SUPPOring [ , andio details, and anatytical
Tata where appeopnate

In addeon, please ba advised thal INC1 names are confinually reviewed by the ING for accuracy, and may be subject
{0 change when deemed necestary

Should you have any questions, piease dont hesfate 1o contact me for further information.
Sincerely,

}"j,-w»“*mm,/b

J;Mﬂs M. Nikitakis

Director, Coametic Chemistry

nikaakisppersonalcarecouncil org
Enciosure
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Trade Name INCI ek
MYRIJ52S PEG-40 Stearate 0.60
Rheodol AS-10 Sorbitan Strearate 0.60
GMS 105 gylceryl Strearate 2.00
Glyceryl strearate/PEG-100
Rheodol MS-165 2.00
stearate
A Kalcol 6870 Cetearyl alcohol 1.40
Stearic acid Stearic acid 2.00
C.EH Cetyl Ethyl Hexanoate 6.00
Rheodol AO-15 Sorbitan sequioleate 3.00
Vitamin E acetate Tocopheryl Acetate 0.05
Soya SPL-75H Hydrogenated soybean Lecthin 0.10
A-1 | KF-96-10CS Dimethicone 3.00
D.I Water Water 46.00
D-EDTA EDTA 0.05
B 1.3-Butylene glycol Butylene glycol 3.00
Glycerin Glycerin 2.00
1% sodium hyaluronate | Sodium hyaluronate 5.00
C 1% carbopol Carbomer 20.00
D D.I water Water 2.00
T.E.A Trietanolamine 0.20
E ol Wty FEE 1.00
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Trade Name INCI stk
MYRJ52S PEG-40 Stearate 0.60
Rheodol AS-10 Sorbitan Strearate 0.60
GMS 105 gylceryl Strearate 2.00

Glyceryl strearate/PEG-100
Rheodol MS-165 2.00
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A Kalcol 6870 Cetearyl alcohol 1.40
Stearic acid Stearic acid 2.00
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Vitamin E acetate Tocopheryl Acetate 0.05
Soya SPL-75H Hydrogenated soybean Lecthin 0.10
A-1 | KF-96-10CS Dimethicone 3.00

D.I Water Water 46.00
D-EDTA EDTA 0.05
B 1.3-Butylene glycol Butylene glycol 3.00
Glycerin Glycerin 2.00
1% sodium hyaluronate | Sodium hyaluronate 5.00

C 1% carbopol Carbomer 20.00
D.I water Water 2.00
T.E.A Trietanolamine 0.20
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¥ 21. Gingsenoside®] HPLC &% #41 raw data

A7k EFZF ol gl (%)

F1 CK Rg2
Az AF 100 100 100
3AE A ¥ 99.7 99.8 100.2
6Md A3 % 100.5 100.7 100.4
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E 22, vk N AqRF
OfA T OHAL X HF
Ingrediants | INCI Name | %w/w
Phase 1
D.l Water Water 65.670
D-EDTA Disodium EDTA 0.150
Glycerin Glycerin 5.000
D-Panthenol Panthenol 0.100
Phase 2
70% 1,3-BG Butylene Glycol 2.907
HE 3.000
Phase 3
1,3-BG Butylene Glycol 3.000
HCO-60 PEG-60 Hydrc())g:lenated Castor 0.070
Phase 4
Sodium hyaluronate (1% aq sol.) | Water, Sodium hyaluronate | 0.100
Phase 5
Keltrol F (1% aq sol.) | Water, Xanthan gum 20.000
Total 100.00
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Trade Name INCI ek,
MYRIJ52S PEG-40 Stearate 0.60
Rheodol AS-10 Sorbitan Strearate 0.60
GMS 105 gylceryl Strearate 2.00
Glyceryl strearate/PEG-100
Rheodol MS-165 2.00
stearate
Kalcol 6870 Cetearyl alcohol 1.40
Stearic acid Stearic acid 2.00
C.E.H Cetyl Ethyl Hexanoate 6.00
Rheodol AO-15 Sorbitan sequioleate 3.00
Vitamin E acetate Tocopheryl Acetate 0.05
Soya SPL-75H Hydrogenated soybean Lecthin 0.10
KF-96-10CS Dimethicone 3.00
D.I Water Water 46.00
D-EDTA EDTA 0.05
1.3-Butylene glycol Butylene glycol 3.00
Glycerin Glycerin 2.00
1% sodium hyaluronate | Sodium hyaluronate 5.00
1% carbopol Carbomer 20.00
D.I water Water 2.00
T.EA Trietanolamine 0.20
AN g FEE 1.00
ol e AGAEE SFEEDERDE AAES Azstgon], ool
2o 3% ZlweA v A4S BE QY FHEL B8
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TE =42 PRIMOS(Phaseshift Rapid In-vivo Measurement Of Skin)E ©]-&3}lo &7}
FRE A, Al FHo digt dest AddS 8 7IE SAHAFY AR SAHY

A7F 49T 4 JE=F overlay 755 AFE5F] S5

PRIMOSE "AFES 543}17] 93 An]= DMD(Digital Micromirror Device)oll A W&
o7l Mgl =54 ( frmge fraction)7} ¥ Fo Tt} T35 A0S 334 profile AH
2 Yehvy e 3AS F8 PRIMOSE 2 13 (GFM, Germany)2. 2 A ¥t}

PRIMOS 4 %—’T—i—t— Ra$} R3zE 4143t

- Ra(Arithmetic roughness average)
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Table 4. BATH £4 A+

Ea Rs3z
Abg 2 X 0.448(p>0.06) 0.080(z>0.08)
pvalus
AR 4E E 0.000{p<0.08) 0.008(p<0.08)

AE AF AR F 27 75 53 49E Helst4d Fig 8 % 0k
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5. 54 % Qadniel SE 2 A

(1) 7FAA(EA), AAEM(ED), TaIHEMNES) F28 R AZLEY Yz
A5

ofr

W g 5S AZ3517] 9989 mushroom tyrosinase activity @ melan—-aXE£E o] &3}
o in vitro %< AZEsY o, in vitrodol Aol AEE=A3 Wb Ao nxe 7}

7} single compound$} extracts®] &%5& ofeje} L.

Tyrosinase activity

(=} 2 o O
= | R B8

140

120

100

B0

60

20

10 [
= I
50
100

100 |

=]

BOD |
100 |
00—
A0

400
20
200

Tyrosinase activity(% of control)
@ &
control I

Kaijic acid Re

4
ot
11}
L
Aot
=

= =

0

Concentration(pg/me)
gy, 7R, JIAE(EE), daERIMEM(EE) FEE 2 ARAREY HEL
5} A)
= O

Single compound®} extractol] ™3dF mushroom tyrosinase® A3 &AS #HZ53sH A3},
A ZQ kojic acidye= Al AL HAXH EE single compound®} extract:
mushroom tyrosinase®] ™3t A& A4S YEIA = k2.




100
20
B0
a0
20 i
D L]
400 | S8 100 200

control 200 430 200 400

Cell viability(3 of control)

Re 2= LzEn

Aot
¥
o

Concentration{zs /m?)

200 50 100 200 50 100 200 50 100

== g & SR
=k Z=ZE0

140
110

160
BD
40
20

0

controf 100

Melanin contents(% of contral)
2

20

Aot
>

Concentration(pg,/me)

8. AA Ao = Re, &3F, T E ), 4k Wby oz

ﬁ;

24

O_u

HEdus 100 ug/mlo] lcco]]/ﬂ 545 UERIAL, Rew 400 pg/me] &

Melan-a AlZo] 5A4S YelUS. Melan—a A5 o] &3 depbd 4 A3

e BE A7 55 o= OE dal o] o] 7HAES Ho] F98. Es 23

= 200 pg/mee] EEolAM 29.8 %] REhd 94 A& T& WERHAA Tadr 200

pg/mt oA 9] xﬁsﬂgﬂrl: sHow g adtet Atng. webd TaduE AT Re,
FE, SIS olgdtel Akl FHANE ATHAS

ol A
A o]l

3T




e Ao FY ARns A7

=

=

2

o7 o

=

e

o
N

o

T
)

HAEZ western blot2 ©]

. 21 A3} TRP-29} MITF9] wado] ZFo|x|vt

S
=1

Tyrosinase, TRP-1, TRP-2, MITF o] tj
o
AN

alo] el &

o?

T

fite)
0

o
o
TR

200

o (Hg/me)
100

50

.

Tyrosinase
TRP-1
TRP-2

MITF
B-actin

7

B
iz




120

100
80
60
40
20

0

PTU(uM)

Melanin contents
(% of control)

control

control

o] AFZ in vivo Belo|A &olsly] ale] A B a2 wjol muAle o] &l A U
Aol Hald FHAo] w X FIFS AFsIYS. ZAake] Wl A A ads
Figure 63 0] ERS. 32 olRAR Azled @ gzl uja Wehd s
o] ZastA W FEEL 5

control

PTU (80uM)




(4) Ginsenoside Re (Re)9] #zhd
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U A #E FAAZXE TS R AFREY

- Y7t AdFHske AFelE oy 7 aE5Ede] Fiyo] e ol F AR 5 4«
o FE71AE AAe wEAl BoEhg E, R 5 FAleEEES Yo Fo
nste AA o] FAHEo] 548 YeRdZ|E g oe tig tijte® HrbH o R Fi
o Uit A5E LA EE FHojdon, B AFqME FF&HS A5t kiAo
FHE AMNEMFEES AFstas dadErl A FEES AEFTH A 10, kA
A9 7.1 S5 AW "t o, teE, FHlA 2 S5 me EAsew
TS E 29 Zo. W2 251 pg/g, Hge 0.02 pg/g A=H30oH, FH A 2 J=H
NAE HEHA FAS. 2 QA SEHZNEES 55 HU HAFAFS 2 go=2 A
gste] ', 7h=H AFH TS FAO/WHOOIA AAds A F3F A3 &= PTWD9

i=] [e]
2.36%, 0.07%= "§- F& FFo2 YENS.

¥ 26. QAMEAMAFEAAZE THEHS T

Test items Result Unit Test method
Pb 2.51 ug/g
D
As ND ng/g A8 A SOP
Cd ND ng/g
Hg 0.02 ug/g

UND : Not detected.

F27. Axtdn) 54N ZEEZREH AHEIE ¢ A=F IS
FAO/WHOI A 278" #d +3+ A3 &=xPTWDH vl
Metals M (me/ke) Total weekly intake PTWI(%)
eanim
(PTWI, pg/kg b.w.?) 8/K8 (e ) ’
Pb(25 ng/kg b.w.) 251 0.59 2.36
Cd (7 ng/kg b.w.) 0.02 0.005 0.07

D PTWI : Provisional Tolerable Weekly Intake.
2 b.w. : body weight.

- AAE ARt ETE gy HaA 9 FEE FQ8 R otv WEAAY A EEA 7
A st A5 7] ozl WAl ok Bk oy} wUd AXA| A HEF 4o
A6 ot AiE = S At e e, g T waErt S vhsAdol v
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7 wWol WA 5. 2 AFoNANE AETd Al 10, dEkAE 4. AF T RE
FEAW 4.1.2.2 thFEf TR AR wel o 2000150 tiE AALE AAEHA
omw, Axe iE 49 #ZFe. dardvulel A= dimethomorph  10.8392  ppm,

trifloxystrobin 0.0104 ppm, pyrachostrobin 9.9816 ppm, pyrimethanil 0.1604 ppm




470e) ARBokel AEHNS. @A AsAule WFFREFEF HEIEAE 1AHe] YA
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7FEAG = (100-dx=9] TR (%)/(100-d 23] FE4(%D)

Test items

Anilofos, bromopropylate, carbophenothion, chlofenvinphos, chlorobenzilate, cyflufenamid,
cyhalothrin(lambda), deltamethin, diclofol, dimethenaid %5 ¢F 200 o=

Items Result(ppm) 78871 (ppm)  7FEAIG LA (ppm)
Dimethomorph 10.8392 3.0 60
Trifloxystrobin 0.0104 0.1 2
Pyrachostrobin 9.9816 2.0 40

Pyrimethanil 0.1604 1.0 20
A i NS A o
| [ 2R == R
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Enzyme

Types of enzymes

The DPPH radical

Enzyme treatment . .
scavenging activity

concentration(%) time(hr)
IC50(ppm)
Control O 0 0 449.3
Control 3 0 3 321.12
Control 5 0 5 342.91
0.05 3 314.3
—_— 5 381.5
: 0.9 3 329.3
' 5 377.6
3 359.3
Eng B 0.05 5 345.4
z 0.0 3 386.2
' 5 428.7
up, JAAEY] £4 JHES 2 FAH F2 4E JA Aol ZE ¥
- A ufo] AFoR AL THsdt a4 2 FAHE o835t FEoY] IAMAlol= &
FS AR H AvrHoz Rg, o] 7MY =4 YEIS ST Re, Rd, Rby, F3, Re, F2,
F5, Rbi, Rgz, Fi, Rf, Rbs, Rhy 22 A vebstS. Controlaol A 3A17F %319
S W F AA=Ael=E EgFo] 958%% 7MY =4 YEtwoew, 4 FETd A= 34
Zt, 5A1%ko] 10.82~10.84%% W@ A5 UEhldE. &aA 23t = Enz. A
0.2%, 3A17F 71l A 14.39%= 7V =4 Yets o™ Enz.B oA+ 0.05%, 5A17F -
kol A 11.31%% 714 =A velge. 2 A3+ 23} Enz. AdlA DPPH #d & 4AA
ICsogkel 7Hg WA Yelghon, JAweAtol= o] 714 =4 HE5 O Enz. AE ©]
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Compound

Sample “ReT Re Rf__F5 F3  Rbl RgZ Rhl Rc Rb2 Rb3 FI__Rd__F2__ Totwl

Control O 5.18 0.92 0.10 0.27 0.56 0.22 0.12 0.01 0.34 0.37 0.04 0.08 0.36 0.26 8.84
Control 3 5.39 0.99 0.08 0.27 0.56 0.27 0.13 0.02 045 0.49 0.05 0.09 0.49 0.29 9.58
Control 5 5.07 0.92 0.08 0.25 0.53 0.25 0.13 0.02 040 0.46 0.05 0.09 0.44 0.26 8.94
EtOH

3hr

EtOH

Shr

Enz. A
0.05%, 3hr

Enz.A
0.2%, 3hr

Enz.A
0.05%, 5hr

Enz.A
0.2%, 3hr

Enz.B
0.05%, 3hr

Enz.B
0.2%, 3hr

Enz.B
0.05%, 5Shr

Enz.B

0.2%, 3hr

6.74 096 0.09 027 056 0.26 021 ND 040 046 0.05 009 0.44 0.27 10.82

6.60 0.95 0.10 0.28 0.56 0.28 0.17 0.01 044 051 0.06 0.09 049 0.28 10.84

5.87 1.09 0.09 0.25 0.52 0.19 0.12 0.02 0.43 0.47 0.06 0.10 0.52 0.31 10.03

6.32 1.16 0.09 0.19 0.60 0.19 0.14 002 1.26 158 0.18 0.18 2.03 043 14.39

5.32 095 0.09 0.26 057 0.21 0.13 0.01 0.40 0.47 0.06 0.09 0.49 0.29 9.33

493 1.00 0.07 0.23 053 0.17 0.12 0.01 0.37 0.45 0.05 0.09 0.50 0.30 8.83

591 1.06 0.09 0.26 0.58 0.31 0.14 0.02 0.68 0.78 0.09 0.12 0.84 0.35 11.23

5.73 1.17 0.09 0.24 054 0.16 0.14 0.02 045 049 0.05 0.10 057 0.36 10.11

5.69 1.02 0.10 0.25 0.55 0.37 0.14 0.02 0.76 0.90 0.10 0.12 0.96 0.34 11.31

542 097 0.09 025 054 0.18 0.13 001 0.37 044 003 0.14 045 0.27 9.28
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558 ¢ 47 Balb/c "}$-2°l 25% ethanolS 5 g/kgd] Folzow 14 13 & 7Y
F AT Foste] ¢3EA HEES FEAIRL

3) A8 Fo
FANETS HEet 7 FFY TAAEE, dEs Fo A 39HFE A7 0.5
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4) Bs}pstA #A
of & %Oﬂ %g T 14 Ao A AMRE ol&ste] dF GTP (ALT), GOT (AST)
2 LDHE A&Fsta, des Fo T8 % 1¢4A9 1+ 24 & lysisste] F 24 59
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7 AR Bl
- qugrle AEEY Red PO PSR Sl AAANFHOR Wely

=

oldg HPsde. HAHwAll= Re®t FEES A7 50% MeOHel o] HPLC
(Waters alliance system, PDA detector)Z& o]&3le] #4313, C18 S5um 4.6X
250mm (Shiseido capcell pak UG-120) AHS o]&3}o] 203 nmeollA S35
1. dnet Als
1.1 /éW 3] 2] xhj] 9 suE

1.1.1 ¥39&242=(100 mL)

1.1.2 HPLC# #24

1.1.3 &vi-& d3]8 AdA

1.1.4 o3& FBEHJIZH(PTFE, 0.2 ym)

1.1.5 Z2&3x197]

1.1.6 Column : Shiseido C18 5 um 4.6 X 250 mm

1.2 &A%
1.2.1 R& A I wrtE T2
1.2.2 A B-E 33w 7AZ7](UV Detector)
1.2.3 HPLC: Waters Alliance system with a PDA detector

. = = i =
2.1 EF&54
2.1.1 AAx=A}o]= Re

F2}4 0 C48HR2018, ¥xF3F : 947.15, CAS No. : 52286-59-6
2.2.1 oAl EY E = (Acetonitrile, HPLC grade)

2.2.2 75 (Distilled water)
2.2.3 He2

o
FEZES 502H 2R %o Ilmg/mle FE2 T

3.1.1 3%
3.1.2 A7) £NS serial dilution 3Fe] 0.5, 0.25, 0.125, 0.065 mg/mle] 5717 ¥ =2 W&
3.1.3 & "E|F3ste HPLCOl 10ul 9
3.2 FEE A=
3.1.1 FEES 10mg/mle] 552 HESZ =9
3.1.2 34 10ul =Y




4. 4 5L AR
4.1 717]1%4
oo 19 oz Agas 48HE svld W 240 Bag + vk
ER = e == S =] @ =] ]

D 5ol EvE, TdlE, T A 5o A AHOA EAAY EEES dgHo=
AestA 54T F Adve sHoR FZFEH 1 mg/miF FEE 10 mg/mls HPLCE
o]-§ate] EASI S W, HIHA 2 FH SFEEo] AEEAY retention timeol FF
o [T = |
= TA FRoH, & s HS.

0.22 . .
- Ginsenoside Re 1 mg/ml
0187
0167
01473
_ 0423
* p.107
0087
0087
0.043
E Ry
eI
0.00 500 1000 1500 20000 2500 3000 Me;ﬁ'untgs 4000 4500 5000 55.00 60,00 8500 70.00
0.227 ol-AH 10 mg/ml
0207
0183
0.4673
0143 Ginsenoside Re (0.4209 mg)
20127
0103
0087
0.0673
0.043
0027
T 5.00 10,00 1500 2000 25100 30,00 Ma|5.‘[{u 40700 4500 5000 55.00 50.00 55,00 7000
T7 130, FAw=ALe]= Re B Q1AW &5 HPLC 24 A3 A=

2) A SA%ko] oln] & = gty EEwtel 24 ARE Heb, QA
M ZHAE 95.6 ~ 100.6%5 UEHol A1 80~120% ol Slol # 3k A
o= e

¥ 32. AAw=Ato]= Re SAHZEe] AEA
Intra-day (n =5) Inter-day (n=3)
Nominal concent
Analyte ration Observed concen Observed concen
(mgiml) tration (n=5) Accuracy (%) Precision (%) tration (n =3) Accuracy (%) Precision (%)
Mean + SD Mean + SD
Ginsenoside Re 0.0625 0.0598 + 0.0013 956382 21182 00598 + 0.0002 85.6302 0.4141
025 02511 + 00008 100.4530 0.3005 02515 + 00024 1006133 09637
1 (0.9884 + 0.0031 98.8414 0.3174 09953 £ 0.0067 99.5311 0.6711
3 = 3 . o) o) = [e) =) 3T

3) AFTAS} A= A A, AL o] FRE VIEAEN S Folo] AFEew &

A3t 7 U= AR T BAUSEEY HAEIA] ElsteE oz, AFde HAEFH
= )= [e) =]. O = = = = =
of 4% A =4S Frste HAAE A A Eo o 3 I AF A FA}




9]

=3

FH2F B FAAMNA yEHAY EFHAE o] &3t = 9lS.
¥ 33. R A eAo] = Re ©A17Ee] 319 4 2=

The regression data, LODs and LOQs for ginsenoside Re analyzed by HPLC.

Regression equation R? Linear range LODz2 LOQE
(Y =aX + D) (ug mL-") (g mL-") (ug mL™")
Ginsenoside Re Y=2627279 + 11,165.04 0.9999 825 ug — 1,000 ug 249 pg 755 pg
3L ODrefersto the limits of detection, S/N = 3.3.
"LOQrefers to the limits of quantity, S/N = 10.

H AR AFEHel DA Aol A= AA F B O B FEE FE) st
of APAR SAUES dod F Ue FEHE Toke AoE, ZFES M sEEE
sjAste] ARAES gsklS W, 0.0625 mg/ml ~ 1 mg/ml WellA fag 2x7go]
vhebg

=
0.0625 mg/ml to 1 mg/ml
0.20 —_ 3300000 y=2,627,278.86022 x + 11,165.04167 -
_ 2500000 R*=0.99997
— 2000000
= 1500000 &
015 —| o
— pe L
i 0 02 04 06 08 1
2 4
010 |
005 N
: J p" & !'\ i ‘/\ﬂ\_{ o
000 | AIT—— e
| T T T T | T T T T ‘ T T ‘ T T T T | T T T | T T
0.00 5.00 10.00 15.00 20.00 25.00 30.00
Minutes
19 131, A=Al Re 53] AHA

5) AEA: wd3 HARTH oz ¥ AFHst €& ANRE A =1 wet A6t
Re w7}t SAHIE Aol AR (R E)S YEhlE oz, 4tdv] Re &
F(%)o] obefet o] Urtd, SAEE Ateld w2 A4S B




¥ 34, Addn] FEE2 AAAlo]= Re HHE SAH G

Con.(mg/ml) Retention time Area(UV sec) Height((UV)

0.0625 16.754 171663 13663

0.0625 16.871 171123 13471

0.0625 17.066 163460 12736

0.0625 17.072 167339 13078

0.0625 17.386 167453 13489

0.25 17.279 667938 53625

0.25 17.28 670422 52497

0.25 17.349 671362 55013

0.25 17.245 671780 50478

0.25 17.166 673298 53414

1 17.247 2598557 205153

1 17.194 2599578 203151

1 17.35 2613300 207039

1 17.421 2612934 211116

1 17.291 2615691 203315
6) WMol AEA, A 2 S 2T 7 JE HACSSE, shekihE A He =
449 AUA, A4 2 AA4E ANT F Ax A F EAdAREe) ¢ EE
o] e @ 2 ARk Abole] 4 00625 mg/ml ~ 1 mg/ml FEE S| 2

A3} 0.0625me/ml ~ 1 mg/ml WLl A 0] erye, A4, WA $7%




5. AAFAE(AHY) F==9 FdT a3
7t. UPLC-QqQ/MSE °]8% dF 7% dAAZ | AAQAA Z=23dd &4

- A4l RAW264.79 Lipopolysaccharide (LPS)< 0, 1, 10, 100, 1000 ng/mLs¢] &%=%
= Aggk & Fsrdv|ES AFEg PEE (Morphological study)< 3

- 3 oAl JHe] AZEAIE W nitric oxide (NO), TNF-4, IL-65 #4322 LPS ##&
Eol Mg A SUHE @9l

- oAl JHe] RAW2647 AlEAE Wl AAAbAl #4s 9@ 4 Chloroform %
MethanolS A}-&3}+ Bligh & Dyerd < AFg3to] gla= 3]

- HA3t¥ UPLC-QqQ/MSS AH&ste]l Z47ho] Alg f gy= Z2adds 3

- Mass Hunter Z2 7138 A&-3 o8 #7 % Metaboanalyst Ho|E &7 Z& 13
S Abgste] o R4 (Multivariate analysis)S 53

- FAEEA (Principal component analysis)S AF&3te] ztzbe] A5 W x&
B 7} 2ol 7t F& 32ldtal, Heatmape 53 oW gy =vF d459 AE

deAes B,

Ho
H
=
lo
i)
©
>
fitl
=
N
X
4
>
2
Mo
>

U MY FEES FHT B

= [e]
=52 T

1y

- ICR mouse®] 5¢ &9 control (Fobv}l & F&E A4 70% T4
Tt & Alloxans Folste] s
- v F79 ICR mouse (None (o}FAE FostA] &S, AAF), Alloxan only (Alloxan
9 Fo ©xF), Control (Fx=F ol Folut 9 F=5F Fo]), Ginseng (FxF ol A4
70%T4 F55 79) 25EH AFHAT AR E HFH T AAALA] Z23kd "ol ALE-
- Y F7FY ICR mouse A5 W] XHAAA] +A& ¢13] Chloroform ¥ Methanol-S
AHE-8k= Bligh & Dyerdi & AR&-ste] o =5ES 43

= 7]l g3 UPLC-QqQ/MSS ARgsto]l Zbzte] Alg f A AAbA Z2adds &
B

- Mass Hunter X238 Alg3slo] oy HAAHEE 33k & Metaboanalyst Hl°]H
SAZE RS AFESEe] v sFE4] (Multivariate analysis) =33

- FAEEA (Principal component analysis, PCA)S %53 Z7to] A& U XA AA 4]
o]E17} ztol7} @S FF2ldtal, Heatmaps E38] 74204 710%F4 F&5 oo wE
Do FEFY o o AAALA] ®stE AF

M




o dSHE dAAE W AZAA £4923%

- A A2 RAW264.7¢ Lipopolysaccharide (LPS)< 0, 1, 10, 100, 1000 ng/mL<¢| A 7}t
sEE 2 AYe §, A4S AbEste] @ Eldt (Morphological study)e 43
#, LPS®] §%7F &5 RAW264.7 Al F44 7t oS AsfiAe 2e &<l

=

*

LPS 10 ng/mL

LPS 1 ng/mlL

LPS 100 ng/mlL LPS 1000 ng/mL

1% 00. LPS (0, 1, 10, 100, 1000 ng/mL) A 2]el w& RAW264.7 A3Eo] FE| W3}

- G AIE RAW26AT0l LPSE 0, 1, 10, 100, 1000 ng/mLe] th 744 =z Aeld T,
Zk7ke] AJEA® U nitric oxide (NO), TNF-4, IL-6% #43& w, LPS A& s=7l =
=95 NO, TNF-4, IL-69 ¥&%= S7let= Zo® veudth o= LPS Adsert 55
= RAW264.7 AlZ9 9% ngE# S7beke= Ae omgi

(A) NO (B) TNF-a  (C) IL6

CON 1 10 100 1000 CON 1 10 100 1000 ' CON 1 10 100 1000

LPS(ng/mL) LPS({ng/mL) LPS(ng/mL)

28 00. LPS (0, 1, 10, 100, 1000 ng/mL) A @le] W& RAW264.7 AZ v (A) NO, (B)
TNF-4, (C) IL-69] A =3}

- LPS (0, 1, 10, 100, 1000 ng/mL) gl w2 oAl 7He] RAW264.7 AEA & W A& AL
A B8 ¢el ¢4 Chloroform 2 Methanols AF&3}= Bligh & Dyer#<S AF-&3ko] ¢




NeFES st HAsE UPLC-QQ/MSE Abg3sto] 2H7to) Als il gys Z 23
Y-S 3. o]ojA] Mass Hunter ZZI1HE ARE3 dlo]H A2 & Metaboanalyst
ol FAZZ S ALEste] thH =t (Multivariate analysis)< 33

Bligh & Dyer method
. Cell pellet + 900 pL of chloroform/methanol (1:2, v/v)
+ 10 pL of 1 pg/mlL internal lipid standards

RAW2647 @B &— B = &8

1.
LPS (ng/mL) 0 1 10 100 1000 2
3. Incubation for 10 min on ice

4. 300 plL of chloroform and 390 plL of water were added
5. Voltex for 30 s

6. Centrifugation (6,500 x g, 5 min at 4 °C)

7. 500 pL of chloroform phase was subjected to LC/MS

lLipid extraction

lLipid analysis by UPLC-QqQ/Ms 7

B B
h Data analysis
il =3
R (i.e. PCA, heatmap)
%1

30

Retention time (min)

a9 . 95HFE RAW264.7 A W glaeyx 24 ~7 (Scheme)

- FAEEA (PCA)S ARS8t LPS (0, 1, 10, 100, 1000 ng/mL) #gleo] w& oAl 79
RAW264.7 A EZAE W A AhAtA] dlo]g 7} xpo)7} WS 213 Heatmaps =3 LPS
(0, 1, 10, 100, 1000 ng/mL) #glo] W& RAW264.7 A¥E oAl 7ol 1FAA Fodo=

L

Fol7h e eH=Ee selg Hedds® AUd A gtol ww FANAFE 4
ol A Yebd A g gys FYAES BAY e 5¥He gadd FA4A
el Triacylglycerol (TGS LPS Agskel WE 95 AL/ =545 F7H3a, 9y
2 M EYS FASE x4 oA Al Phosphatidylcholin (PC)& 7438t A 3FS et
Wolt A3 AAAL O FRAE AT NS gt Anw 45
_;Iq_)él_E__E_&! (PCA) - Triacylglycerol (TG) Phosphatidylcholine (PC)
@%— 1000 ng/mL F i

. <—— 100 ng/mL = < T

g «<— 10 ng/mL 588§ 3 558% 83

£ & 1 ng/mL = =

&(—F 0 ng/ml
PCJ.(QBS%]

o9 . LPS (0, 1, 10, 100, 1000 ng/mL) A& wE RAW264.7 AlE W A AhALA] Z =251
g dlolg e FAEEA (PCA) score plot 2 LPS (0, 1, 10, 100, 1000 ng/mL) A g]e] u}&
RAW264.7 A3 W A ZAHAFA dlo]E 2] Heatmap % TGS PC2 Bar plot




g MY FEES FH
- ICR mouse?] 5¥

= R o
E [e) e =
o]gt & Alloxang T3t dnE Frds= %]XOQ.E E%e‘f‘é AMZS =18

Treatment
| » 1. ICR mouse + None (&4HF])
o 2. ICR mouse + Alloxan only (=)
ICR mouse 3. ICR mouse + Control (B=F+30tH & FX)
4. ICR mouse + Ginseng (2= F+ 24 70%FHF

[ Time course ]|

-5d -4d -3d -2d -1d 0d 3d 6d 7d 8d 9d
| | | \ | |

| | | | |

T ] | \ [ [

rtr 17T 1r 17 1 s B -
Control or 21849 70%F 3 Alloxan 2%, BW 22 BW Food, Water & BW,

3mg (p.0) 50?’]9,)’4(9 consumption Sacrificed
iv

1%, ICR mouse @xid FE243% ~7(Scheme)

- v £79 ICR mouse (None (o}FAE Fojstx] &S AAF), Alloxan only (Alloxan®t
Fol, @xF), Control (FxF ol Fotut ¢ FE&H F), Ginseng (FxFel A4t 70%F
A FEE 04) ZRE QFHE YA 5= AFH F, Chloroform 2 Methanol S ©] &3 Bligh
& Dyeri& Ab&sto] AAYALAIE FE313L, UPLC-QqQ/MSS AR&ste] 742t Als 4
X]"atﬂ/‘}ﬂ Zeadyds 428, o]ojA Mass Hunter ZEI1E A-g3le] dolg AA =S
Tt ¥ Metaboanalyst HlolE] FAXZZIME ALEste] ThHZFEA] (Multivariate
analysis) a5kl A7t FmFl, 2ela o vl kA Aol e AN o A A
A sk

—]

Bligh & Dyer method

| # . Cell pellet + 900 pL of chloreform/methanal (1:2, v/v)

e
. Incubation for 10 min on ice

1

2. +10 pl of 1 pg/mL internal lipid standards

3
ICR mouse serum (N’ A, C G) 4. 300 pL of chloroform and 390 pL of water were added

5.

6.

7.

. Voltex for 30 s
. Centrifugation (6,500 x g, 5 min at 4 °C)
. 500 pL of chloroform phase was subjected to LC/MS

Lipid extraction

Lipid analysis by UPLC-QqQ/MS _;

"Data analysis (i.e. PCA, heatmap)

FAFALSEH, el Ul X &S0 I E
AANS ) XNZ2HAIH Bigt 2HF

P
x

729, ICR mouse Bxrdeo oAz 1 gyedx B4 27 (Scheme)




23 (Principal component analysis, PCA)S %3] Ul +F< ICR mouse (A3,
FnF, ol Folut o FEE Fo dnF o] AN T0%FAH FEE Fo)ERE A
A dHAE W ADGALA dlolH Alo]] ztolE ElgE BAAF e A, 1 @

[e]
ol
Ao groput & E= QI FEES FAT 2F, olFA Al 2Fe] AZWAA 2=
]

=
gdgo] FREEE AL F. ot o BE AN FEE FAY F aF ke A
HARAl Zzapdo] AA Apol7F YA Fes o]l

. S ° M3

*A‘T,,I\ ® 23
o HmAYrrs ® TuT + PO Y FEE
i< l// @ I + A T70%TH FE=
: Il . \
O oI ]
* 1

S 2 or
= AI-':IE’I e

PC1 (36.6%)

a9, vl 259 ICR mouse EHAE W AAhAA] 4] oy e FA4EE4 (PCA)

- 3 v 2F¢9 ICR mouse HAANE
clustering 248 £33 A7 9 dxF, 1

Folgk 4, of Al 2] AZWAATE Fo

Y A A hAA¢] Heatmap % Hierarchical
3 FxF el Fropul o s Qe
A

Aoz Aot e &9l

—

fl
A
ftlo

=5

o m

02
0>
2

-
1]
o

k-

M

] &= F+ 20 &
i or I =E=

a8, vl 259 ICR mouse AR U AAYALA] EA dolg e Heatmap %

Hierarchical clustering 4]




3A. JAGFE=9 AAANE ANAF

! A
TEE AL FEE ABAFHE

1. AAAE A AFY A

7h QR FEEY JAANE AAFE A}
D QAAEAAE A AEe] v ghe] A%
- AAA LA AEE AAE] wFE obalot 2ol MH
F 35, AAAEA A AlAE wf e
2k 1 (125 mg) FoF 2 (250 mg)
5} 51 eF 3t i
. g e . W e
(%) (mg) (%) (mg)
AdadriFEs5E2 25.00  125.00 i FEs5EE 50.00  250.00
QoF Rt Kok Rk ®k ok ook Bt ok kK Hk ok
HPMC ok ok sk Kok HPMC sk ok sk kok
A} A HF ALl A H| = % k% % Kk G A " Akl A~ H 2 % ok Kk
A 100.00 500.00 A 100.00 500.00
ToF

51 51 ek

s W g

(%) (mg)

AARJAERZ 2 ~101 Hok Kk *k Kk

JEYAEY ok ok ok ok

Sz R ok ok ok ok

o) A F 4t A Kok Kok Kok ko

2yl ol Abvl 2| & Hok ok % ok

A8 M A4S Hok Kk *k Kk

A8 M A AA 403 sk ok sk ok

SIEEAZTZIAMEMEZ Q A sk ok sk ok

R} F R HF kol 2~ H 2 H3%k Kk 3k ok

2l 100.00 500.00

2) JAAHEAEE AlAE A2
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o}, elate) 75, asd doleol s T3

1 A4k 7154, as9 dolHuolx &
-7, av AR FH, TS A doluol~ AA
- AFEU ] B EEAR 5 9 golE o] A3}
- A EUI} Q17 AW H 38 E (compound) 7He] MEYA AW F=H 2 F=
- Q3o 7l 2 H Z gxrEntoldo o3 & HH F=

7} T3
- Z} compound®] &% ¥ FZ&o g WAYS TR

e I FHE HEHA 5
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Herbalance, Essential problotlcs S Tkl =8 AES Aersle] 2014y oF
100%k$9] A xo]ol S A=A

Essential
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< QUAMONE| 2t HY JITYE AT JHEF % OHQ Aol CHEt BhE BE (HEY)

A. We will pay aftentfion to this new
product & let you know the
possibility in Vietnam soon.

Q. Our R&D team is under new
project and the main ingredient is
ginseng berry extract for liver health

+ Ginseng berry extract for Liver Health

« Scientific name : Panax ginseng C.A. Meyer
¥ Family name : Araliaceae
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A. Although we already have
Chinese herbal product for liver
health, | still want fo know more
about this Ginseng berry.

Q. | would like to infroduce
our new project: ginseng berry
exiract for liver health.

« Ginseng berry extract for Liver Health

¥ Sclentific name : Ponax ginsengC.A. Mever
+ Family name : Araliaceae

+ Biological properties

: Perennial herbaceous plants
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1) Yok A3 (PC; placebo group, n=33)

2) Ak dadmiFEE A4

AGEF (LPG; low dose panax ginsen ingestion group, n=34)
3) AFE AdEmFEE A

(HPG; high dose panax ginsen ingestion group, n=33)

el A, o], B, o=

(b, A9, 18] 17%&, 1273 =&
19 ¥ 500mg &)

Ty : . _
| O A&F AFHEFL 19 28 OF, A9, 13 104, 1273 %§
k

=
SRkl (125 mg M =19 & 250mg &58)
@ & AFAFS 1Y 23] (o}, AY), 13] 1}« 1273 H5&
(250 mg * 278<% = 19 & 500mg E8)
YHAAE F 1009 [2&F AP FT 339, AL AFAFT 349, g2
F 339 oz A o R o] AN AFE HISUS. B AT FAE
A% AWoR Fod A2 A4S 44D BT JAAA L AT W
<. Visit 19 IS HASEe] Visit 20 AA 2D A e]7|Fo] A3k ¥ A}
of ghato] AlF A7 TR gdAES AFAFTY dER2AEFToR
] & - . =
A st & 8F 7+ treatment periodE 23
HF
°n o Double-blind treatment period
Visit 1 — _ .
Visit 2 Visit 3 Visit 4
-7d (-1wk)
1d (Owk+7) 42d (6wk=*7) 84d (12wk=*7)
. AR, | AP HE O | AP AE %8
SOreening g ME|  w A Fn
AR | RE QAARE Edw 4m B4 44
Ay A
IR aeng aae dse mue Aunaa 44
ZAS

4) vhe] 2.0}

1. &84 H7F A%
@ y-GTP
@ ALT, AST, A&A

X

2. A B AE
]

O dwrg A A AL Hematocrit, Hemoglobin, RBC, WBC, Platelet Count, Differential Count

O




(Neutrophil, Eosinophil, Basophil, Lymphocyte, Monocyte), MCV, MCH,
MCHC, Uric acid
@ 8 A3} A} Fasting plasma glucose, AST, ALT, Total Bilirubin, Creatinine, BUN,

Alkaline Phosphatase, Albumin, Total protein, TG, HDL, LDL, Total
cholesterol, LDH, SOD, GPx, Catalase

@ %7 A} pH, Specific gravity, Protein, Glucose, Ketone, Urobilinogen, Bilirubin, Nitrite,
Blood, Leukocyte

@ d37AA : HBsAg test (Visit 1o A5F 2 A])

3. 24T, AAAA 2 AS
© 245 g, Wk, AL
@ AAAA: kA, 4317 A, BB /AY 2ZAA, olH|EA, A, 57, AdRA,
AW E-8] A, B A2 7 A, A/ AANA, 2 F/AA] F %k
@ AA A5 71, AF, ALLFEAF
) AgATEE A Y3] (IRB) AAE
- 719 AAAEAIE YAl o2 [RBEH-H 9
As ZHE.
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17,039 17820 gt
16,855 ME=m | 48% 5.4% 6.6% 8.5% 7.6%
15000 atuayo, gmc &Y 782 838 915 1,010 1,116
qus 3.8% 7.2% 9.9% 10.4% 10.5%
10,000 180PCeHouse | THEY 285 310 339 374 411
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%) L5 %] L] 5]
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mm N & OFC & House hold Products
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O FHRF: Gk, A, AL, BFS
@ AARA GPFE, R, R, ZBAA, oAFA, AN, £F
7, ARABA, BARRAA, AN A, AARAA, AR F

o]
O durgANH AL Hematocrit, Hemoglobin, RBC, WBC, Platelet count,
Differential Count (Neutrophil, Eosinophil, Basophil,
Lymphocyte, Monocyte), MCV, MCH, MCHC, Uric acid, ESR
@ gAML Fasting plasma  glucose, y—-GTP, AST, ALT, Total
Bilirubin, Creatinine, BUN, Alkaline Phosphatase, Albumin,
Total protein, TG, HDL, LDL, Total cholesterol, LDH, SOD,
Catalase, NK Cell activity, CRP
@ Xx#HAF pH, Specific gravity, Protein, Glucose, Ketone, Urobilinogen,
Bilirubin, Nitrite, Blood, Leukocyte, hCG(7}< 7] o1 A)
@ dH A HBsAg test (Visit 1A R/E A A])
AHAEECG) AAF (Visit 1ol A7 A A])
73 ¥ Z(Chalder’s fatigue scale), & AAAHEHAAHAUDIT-K), &% (Beck
Depression Inventory), 73 ¥ 4k A (EQ-5D) A+

Welah b Folel 24}

EEI O
A

(2) Visit 2 : 1d (Owk+7, Visit 1 7])

- Visit 2 AJFel AAbgE @A A7, A3 HA Frad Jrores 53
A T YEARE A7 AE Fo & Akl tid 7] A X (Baseline) = o] &%,
o FEAT(ES, WY A2, E55)

e Randomization Number (¢]3} RN) &

o AAHE WAVITAE AW
o WEokE W3l
o AL "E Bl g Wy ws

(3) Visit 3 : 42d (6wk+7, Visit 2 7])

o THEAI(IY, Wut A2, TEF), AAGA E A
o AAAHA HA}

e FEA AHT A
o AL WAVITAE AW
o WhgCF 3¢ H FEE HUt
o WEokE W3l




o - [e] ]_
o AAL H EHGEQl ° W WS
e HX HyPHSE =A: wbg ¥ & (Chalder’s fatigue scale), $2% (Beck

Depression Inventory), 743 #ddH 4ol Z(EQ-5D) A&

(4) Visit 4 @ 84d (12wk=%7, Visit 2 7])

- Visit 4 Al AASE EAS AA AL, AGAEEE HAAN Fad 3 e 54

A7 T2 AAEE A7 AE Fol & AAbel digk HE W 7HA A (endpoint) 2

o]&4.

o FHAS(YS Wk A2, TE5F), AAEA L AS

o AP A HA}

o Wbk 34 W F3E Pt

e FaA AT 54

o WEOE gl

o O|AHEE H7L

e WX HriW4 =A: vkA ¥ &(Chalder’'s fatigue scale), 2% (Beck
Depression Inventory), 73 #HH 4] Z(EQ-5D) A

o JAHZAIHS FR/FHA

(5) Unscheduled Visit

- AR A& T AF AR o] FekEREE oY T
S AL Sadte A e aytel dad
unscheduled visitg & 4 A

- A QA 93] diste] €A, AAFA R AS, AT A
Z(ECG) A}, y-GTP, ALT, AST, Lipid parameters 7}, &2 <l o]
& H7F 5 d8sita ddEE AXAE AT ¢ da, dAF WES S 715A
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[e}

=24 e (baseline)dl Al 125 (endpoint)7hA1 €] ALT, ASTS ®

SIS Fal AlFEAEES TS To] U E FofTd vlE dmed 1 &3l ol
o]
A

R
& H7iste, w4 32 (Chalder’s fatigue scale), SFEAAdHAAL
(AUDIT-K), $&% (Beck Depression Inventory), 77z dwd ko] 2
(EQ-5D)& H7t3t
EAEA Y
A8 AR g Ve A8 d 54
A4 Ar(AHE, A, AT T H e dEAEE AV AE T oA
of AAIgt AAA ] dlste] A& WG disiAe FAHEA(ANOVA)S A A
W "Age] gisiA e 7tolAls A (chi-squared test) ¥ Ao Hg HA
(Fisher's Exact Test)s AAl3}o] B3}
AxF 2 ooz} FaEAg AR 74
ARAAE Foato]l A E Fofurel Bls /Hdavte] 29k 8FAAS Sl
71 %% (baseline)oll A1 125 (endpoint)7}A1 2]  y-GTP W3S F5H3}
Shapiro-Wilk ¥ o2 A4S HASL AAAES 7HAE & 9o BAEY
(ANOVA), 74& 4 ¢lew Kruskal-Wallis test 7S 283t Al 9 H+
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N
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<9 Bonferroni

° TS AASL AHAAAE 7Hd & 5 qded
(ANOVA), 7}A4 e 4= glow Kruskal-Wallis test 7|HS 283l A
%]

A
5. BE AAL = HAAH O T FOFFL 0.05904] 53

M
o

Fo] Ay Fo] T A=F A o9 A 3 E(Chalder’s fatigue scale), &F5A|
AHAAHAUDIT-K), 2% (Beck Depression Inventory), A73 #HE ko
ZA(EQ-5D) A& A Wsksk B ALT, ASTO W=k Z4Zbe]  oistd]
Shapiro-Wilk H¥H AR
4t
W slEFe] ztolE A 3.
A A= 4
geAS "9 AAAS, dAEA A= 7 HE AEE He 2 2583 59
NEwEAFHN A EE AT AE B8 AS WMo R Ylgsta, 4 A 5T
Zke] Hla= EAHEA(ANOVA)S AAlekH, A5 A% vlae A2 33 t-44
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AAHEAD A S =A5std ofefo] aHI P

Accessed for eligibility

(n=102)
Meet the criteria
*  y-GTPfor60to 120
*  ASTfor40to 105 Meet the criteria
*  AlTfor40to 135 *  Pregnancies
* Donotintake health supplements at least for 2 yrs Patients with hepatitis

* Peoplewhointake health supplements within 3 mo
* Do not intake health supplements at least for 2 yrs

/\

Placebo 250 mg/day 500 mg/day
(n=34) (n=34) (n=34)

\i/

‘ Analysis efficacies for each group at least 22 subjects ‘

‘ Main factor: y-GTP ‘

Minor factor: Questionnaires surveys
(CFS, AUDIT-K, BDI, EQ-5D)

a9 147, JAAFEAH A+ Az
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(2) F F7F ARl 1 do] ade] d3 o WSt ##F (AST, ALT, ALP)
- 7+ Aol &4 AST, ALT, ALPS] W3S =A3 A} AST9 ALT EF A
2% ugF AFHTANAT baselined}t Hmate] folHow Zisgon, E3
ASTSl 49 tzAFT nustge dolw o8 vebd. ALP] A §olE
wrol frel@ Wakzh e 2.
—&— Contol —+Low —O—High
70 -
& 601
2 5
“ 404
E 30 kk
” 20
10 4
0
0 week Gweek 12 week
—— Contel —O—Low —C—High —— Contol —O—Low —O—High
0 - 120
80 4
100 4
5 M9 a
S 60 = %0
£ 50 i
% ool . : 60
E 30 4 E, 10
“ 20 4
20
10 1
0 0
0 week 6 week 12 week 0 week 6 week 12 week

T 149, ARkl w2 €4 W AST,

ALT, ALPS] W3aleF vl




(3) ¥ HI7F A4A AEA A 23 |3 3=y ﬁ%fé Z.SA} CFS, 3=3 SF3d
AHE AL AUDIT-K, 2%

- 432 AFe A™ete] YR B 95 ALE dopny] fste] A RAE
AAE A, d= 2 (CFS-36) AExAtedl A tizsFd Hlste] Ad
2% AL 2 18%F AFHT BT baselineol| H|gt I Z=7F folshA 3FASH
Ao vepdon, o= tlEAEwy vlalstel e fofsi dad =9 &5
HAAEUA (AUDIT-K) A 2AF B b=y 925 #¥ (BDD A& 2AE 2L
Zal AZRA o] A (ED-50) A% ZAMIAME diz24Es 2 AdAEs BT
baseline?] ®lste] fresiAl rastAY S7hghs UEhol A9l AaE B
E e Ads dEel FEAE aaprt A4 .

—&— Contel —O—Low —o—High ——Contel  —O—Low —o—High
30 30 #
#l ## ‘ #,
i, ' 2 - # #
& 25 # # § #
E S 20
:
5 1
9 4 FE% . = £
L 3 = 10 4
15 T T ! 5 T T
0 week 6 week 12 week 0 week 6 week 12 week

& Contal O Low o—High —— Contol ——Low —o—High

35 #, 100 - #,
#, #, 0 | # ;;;
30 i #
B # #4, g 80 . '
3 3
= g B =70
= A
m
E 60
20 A
30 A
15 : : s 4 ‘ .
0 week 6 week 12 weele 0 week 6 week 12 week

X

a9 150, A&EA 2=AF A3 8k (CFS, AUDIT-K, BDI, ED-50
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(4) 718} H7F 242 g3 ] X2 2 XA gjaA| 9] ®HstsF 37 (Total cholesterol,
triglyceride, HDL, LDL)

- g3 U9 A4 ux] A4
94 7(::“1_?_ }\]‘642\1 %l: )
L}, total cholesteroH 7 A B Aoz yeht Ak
ANE HA. Triglyceride % LDL cholesterolfﬂ AL 5 o o3 W)
HolA &5

—a— Control ——Low —0—High —a— Contral —O0—Low —o—High
300 - 600 -
= 250 T 2
o * T 450 A
£ 200 4 £
= i
5 £
= 150 A 5 300 4
: 2
s
£ 100 2
= =130 4
= 30
0 - - ! ] - :
0 week 6 week 12 week Oweek 6 week 12 weelk
—t—Control —O—Low —0—High
—&—Comwall  —O-Lew  —o—High -
100
S 150
=
L ow =
= = 1204
=1 * a
E 60 * =
= 90 1
= 40 I i
20 30 |
0 - - ! 0 - .
0 week Gweek 12 week 0O week 6 week 12 week

9 151, Azke] W2 & U] total cholesterol, triglyceride, HDL, LDL9]
g vl




(5) 718} H7F 8491 74 U A& 9 AA giAbA 9] WslsF 32 (Total cholesterol,
triglyceride, HDL, LDL)

- g UelAe] Ad 9 A O @sEe S48 4%, 25 0ol foF 4
o7} ERIA ek
—&— Control —O—Low —o—High —&—Control —O—Lew —Oo—High

T. Bilirubin (mgfdL)
]
Gucose (mgidL)
Q
Ittt
[O——

100 A
0.5
50 4
0 . T ) 0 . .
0week 6week 12week 0 week 6week 12 woek
& Comtrol —oLow —o—High —#—Contral —oLow —o—High
1 20
= s
B ] =15
£ 1 H E
2 é T Z
H =
2
&3
05 A
5
0 0

0week 6 week 12 week 0week 6 week 12 week

19 153. A7kl w2 7+ U total cholesterol,triglyceride, HDL, LDL W3}
H] 3




(6) 718} 54 8420 uldAa d A4 Axze +x s 2y
- gdAEe A9y W o E dolry] 95t dA M U A A 9E
el A R AWY, HEFEN, Wel AxEe A WaE 549 A9, w3
of el xpole LA @
OCentdl OLow  mHigh
10
. _
. L ]
é 6
Q0 T T
Wee [ Wesk 6 Wesek 12
OCentel oLow @mHigh OCentel OLow  @High
6 18
T T i .
14
il iy 12
3 5w
2 = g
= 6
? Wee 0 Week 6 Week 12 B Hbt Hb3 Hbd
LR 154 e ARl WS, AdT, RI RN gx]e W
E 37 ATAES S8 BRI AT, @ET, A9y, 54T 2 5477 ¥
1 3}
Control Low (250 mg/day) High (500 mg/day)
Week 0 Week 6 Week 12 Week 0 Week 6 Week 12 Week 0O Week 6 Week 12
NE | 5453 + | 53.76 + | 54.70 + | 53.32 + | 53.16+ | 53.71+ | 56.84 = | 55.01 + | 55.64 +
(%) 8.71 9.13 8.63 9.25 8.49 11.85 8.52 7.10 8.92
MO | 690+ | 699+ | 730+ | 787+ | 786+ | 783+ | 692+ | 7.24 % 6.91+
(%) 1.76 1.21. 1.38 2.31 2.38 1.87 1.79 1.54 1.69
LY | 3545 + | 36.09 + | 34.81+ | 34.77 + | 35.36 + | 33.9846 | 33.51+7 | 34.63+6 | 34.37+8
(%) 7.87 8.07 6.95 7.33 6.62 51 47 .84 04
EO | 261+ | 263+ | 268+ | 305+ | 310+ | 234+ | 220+ | 255+ | 262 +
(%) 1.82 1.73 2.19 1.76 2.44 1.36 1.21 1.14 1.45
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=3, Sabs 283 7

olr

L 8=4, S AZTAH AT A7

3

A 8t

7V Al frE B4 S4e A Aol E Wz A
D) AAEALIE B 2
CNFAA Wl AEA 35 54 558 TS LARAelS QRS sl
Aol A s = SA4tel= HA Aol = Rbl, Rgl Aol Aol EAlsHA] ¥ AL
UEsko Rg3 AELS 0.6~1.7mg/go] 5o Ao HFHo=Z 1.0meg/gs T
I A} AlFolA Hﬂ B = 4toll = Rgl, Rbl d&e] 5.1~10.4mg/g &=l
Aom Hit 7.0 mg/g ok AAoH Rgd3E FHE FEO A AR YERRLT
& 38, AlF & HIEAHTG) R SAHBG) AAMwmAtol = B
FA Al E § 7 (mg/g)
TG 1 | TG 2 | TG 3 TG BG1 | BG2 | BG3 | BG4 | BG5S BG
B o
Rgl 2.46 3.24 2.33 2.68 0.00 0.00 0.00 0.00 0.00 0.00
Re 1.22 2.43 1.30 1.65 0.00 0.00 0.00 0.00 0.00 0.00
Rf 0.33 0.72 0.66 0.57 0.18 0.08 0.13 0.25 0.66 0.26
Rhl(s)+Rg2(s) 0.14 0.14 0.25 0.18 0.53 0.33 0.40 0.89 1.63 0.76
Rbl 2.71 7.21 2.92 428 0.00 0.00 0.06 0.00 0.11 0.03
Rc 1.23 2.22 0.75 1.40 0.00 0.00 0.02 0.00 0.06 0.02
Ral 1.15 0.00 0.00 0.38 0.00 0.00 0.00 0.00 0.00 0.00
Rb2 0.90 2.41 0.80 1.37 0.04 0.04 0.04 0.05 0.09 0.05
Rb3 0.15 0.33 0.14 0.21 0.00 0.00 0.00 0.00 0.02 0.00
Rd 0.41 0.40 0.23 0.35 0.02 0.03 0.09 0.02 0.12 0.06
Rg3(s) 0.02 0.00 0.05 0.02 0.73 0.72 0.63 1.40 1.70 1.04
Al g By
P AFgAe] FA
Buk ok 1 go] 50% methanol 25 mLE H7Fsk 3 308 T %289 %% AS 045 um syringe

filter(advantec, PTFE)&}o] HPLC #4]¢] o] &3} 3t}

o]-&st3ltt.

P EEE ] A

LA ALl = 14F HEF 242E vebEo] o] o]34(0.45 pum)3he]
EEAe Migee A3 Mste] FEgdow

P usdgazutE T B 27

77}

¥+#=995(1 mg/mL)RHEaT,
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6) BlF4 2 Ty B 32 359 Alx

. _ |
CESM RSy | = \ == | = \ 150mesh 51} |:-7\ A [ 9 Lmojnt
1} =2 75°C 10A|12¢ '
2k 2= 75°C 10A|2
34 £ 85°C 1042}
4%} == 85°C 10A|2
14 == ll:’}‘ 24 == | W | 150mesh =0} |l:a = 2o
55°C 50°C 728

. 4 7HE 27E A Aol T A4 AT
- S AT NEES s Sz Sl AAweAbelE S EASIGITE 24 v
H FAe 90~95C =R floll Al 2~5A1%F 7 At 2 A 33T}

=

- %

>

|:=Abol = Rgl, Rble 23] Sal/Ax7iA = d&fo] 2HO0R 3
THe 443 7”8}04 8] o] el A= Rglel Ael v AbpAl= 2o vekt o 4
Tz AFAA FeE s Fakel A Aot ARG A HolFe A
M= Qlake] Ax=Ad<l Rglel A8 AZHA &of <latel
oStk 12lvk Re3(s), F4, Rgbel A-foll= 7T57H4 A&KAom Frhsit} 85 o4
e M2 SrbshA & AdE Bt

>

L

(Unit: mg/g)
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8.00

7.00
e Rg1

== Rb1

iy F4
e R 3(S)

== Rg5
w==>Rgl+Rb1+Rg3

6.00

5.00

4.00

3.00

2.00

1.00

0.00




g 4 Jbe 228 dxvd 3% 24 24
- Az a2 drbel ofeir Fabe AT W SUkehe 29 =dE S #
Sk Adatelth. 2ElM -2 Sate] dAlwAbel= Aol wstpbEa} g Wz o

=
T 2k (90 95C)¢t B4 (1~93))el mE HzFA FF ®stE F483l

- Sakel vt

Saslael] meh Wlzdd el SRt A vEA Wz e st
7hE Rk 90~95C Foll M= 7hell o7 wlxvdll S7h7E Ao dojuA] &= Aow o
Bl 7FE 2 E AolE ddey 0.4~0.5ug/gs #oE AlHREE Site] wWlxy

A Hoh= 50%01 B dhs Halth

080

0.50

040

0.30

020 -~

010

0.00 -

(75

lat

oo
a_
w
ﬁw

ul, =4} 2 ZAF 2Z ool gmsen031de o
- ARNSAFE BHE AR THR(EE ARAR) FF /1FS ginsenoside
=
[¢]

o
Rb13}+ Rgle] §e] 0.8-34mg/ge2 Aol 7] witel &% R ot AdS o&
o I
o

& HSAt Sab =5 5% AXst] ginsenoside A 4 A
gato] ZAsh B4 w59 45 5.09, 591, 6.63 mg/gC® WEL O 7]F
i EHAe AeGE 4, Figo 3) HEA wFeied vl

Aarshelny, el
glnsen051de Rgl& 7239 ot Rb1e ¢k 1.54) o)A, Re3(s) e 3-64%= Z=7}5)
3l diol 159 #EAHEQ ginsenoside-Rk12 0.24mg/g, RgbE 0.34mg/g? #k
@%E]C}i"/‘r.
- 3ake] ER A Alxdolgla & 4 9= Rk1¥ Rgh e zo_z;jL 8 2=0] wa} -1 o
o] F7lste Ao}t Jo H(31)e Aol oatd 93] FAES AL °
°F 4.07mg/gel™ 33] SAAS A-Fol= 1.28mg/g F=tal H
stk 2 Rg59 A% Jo S Fate] Aol 28.1mg/go = E_]_o}o o}, B
AdolM= 4 w599 A5l 0.34mg/g¥} Hlalshd @2 zpo]7} @} o] A el
% 2o} ginsenoside-Rk1¥} Rgb AFA7}F v-$- E-<F4g3le] o
=7} uu}e;ﬂ 8= = 9tk wokd )
o= FEAldd AR

_;-'(_
Swol A B B4 wEole] ¢
Ql =

il

i
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N

9] ginsenoside®] HPLC #H &L 7o) &

il

2 YElY. 28y} ginsenoside-Rg3(s)2]
peak’} A& E o] FAkolut FA4ke] wHA43 v

3%
Fgow ek

3 39. o] &R Aol o7k B4k e

729 retention timeol] 79
Setogw Felsly)

ginsenosides &%

Ginsenosides ¥%(mg/g)

L =
A 5 Rb1 Rgl Rg3(s) Rbl + Rgl
A 2.54 2.55 0.04 5.09
B 3.11 2.80 0.06 5.91
C 3.69 2.94 0.08 6.63

FE5 N9 ginsenosides T

Ginsenosides ¥#(mg/g)

A} ===ol
ASH 55 Rb1 Rgl Rg3(s) Rbl + Rgl
A 4.95 1.93 0.28 6.88
B 4.80 1.93 0.28 6.73
C 4.76 1.94 0.27 6.70
X 41. 34 55 99] ginsenosides &%
s Ginsenosides(mg/g)
° Rgl Rb1 Rg3(s) Rk1 Rg5
s 5 1.06 4.82 1.01 0.24 0.34




A e
g i 2 R - 32473
1+ Agl - 20793 k
L]
X I NG e
PR m e —— — S : . mig
5.0 0.0 50 30.0 asn A0 0 450 50,0
| Hohenteon Tems [min]
g 2-An1- 32440
50
i |
1-PRt-10.08 J
|l
—— ) k. -
| 1 A — 1N, - Fos) -a0nz7
| AO—— S — — ____.|_—.""E
150 200 250 300 350 400 45 0 Q0 |
Retantion Time [min] |
g 7. BT - 32490
m._
| ll‘1-4l|:¢|1|-=-ml'r.'| J
1 I :\L I
¥ N || [ W
e e ; T e Ty g — . iy
15.0 00 250 a0.0 a0 40.0 450 500

Helanson Tima [rmin]

a9 112. B34 5 N9 ginsenoside-Rb1, Rgl and Rg3(s) HPLC chromatogram
(Lab scale)
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| AT ki Aol L L ;
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160 200 250 30.0 35, w0 450 s0.0
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£ ys50-
100
g - 2 -FB1-3XITI
8- | |
{ Pl e pablA, 4 .- Rgdis) - 40,007
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a0 i |
e - T —
15.0 200 250 LA] 40,0 5.0 50100
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Fatantion Time [mEn)

a9 173, BlFA =999 ginsenoside-Rb1, Rgl and Rg3(s) HPLC chromatogram

(large scale)

MWD1 A, Sig=203,4 Ref=360,100 (@_lJRG(G)\KIMGWIDEOK 2015-04-03 11-51-58\093-0201.D)
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E | L | ﬁ !
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a9 174, BAFEE9] ginsenoside-Rbl, Rgl, Rg3(s), Rkl1, and Rgh HPLC

chromatogram




vl B4 2 34 3F 99 TLCY 9% ginsenoside &l #4

=

- B4 3
ginsenoside-Rb13¥} Rgle #m3] el oL} Rg3(s)E
H ZAF EZdlo A= ginsenoside-Rbl, Rgl, Rg3(s) ¥ Rkl1& &
HatAl vety thE AL E ARgste] 13 d 8ol glthal kT

— =2

A : Taegeuk ginseng extract,

B : Black ginseng extract
C : Rbl, D : Rgl, E : Rg3(s), F : Rkl, G : Rgb

a9 175, B4 SAFEE9 A EY TLC chromatogram




Ty olney 54 B4

2. B=4t,

toBFE, B, A SR, A FF 23

1) FEFFCIAIIAZ)

- v stdstel FFow & FF WA AR o

8AIZF Ax F HAAe

Sal EHoA 30%7F 2
Azste] Gapol @ w2 24 WG
FE(%) = Z:z 100
a @ AFAAY FA(g)
b o A AAS FAg)
c x5 o] HAS e FA(g)

9.0 4

80 A

70 A

6.0

50 A

40 1

30 4

20 1

10 A1

0o -+

it

=atol 7.49%, FA4tel 5.76%, S4tel 7.10% ©|

HTGG
HRGG
WBGG

12
r
Ikl
s
3

&
M
et
off

A




| & =7kl FA(g)
W1 @ 33} $-9f Z7hdet 329 F(g)
S AAe AFHZF ()

BlSatel 4.16%, &4tol 4.18%, 54te] 4.12%2 ¥|2383iH.

90 A
80 1
70 A1
60 1
50 1 BTGG

40 A HRGG
30 WBGG
20 A

10 1

00

5E(5)

9 178, 3R




dvantec, PTFE)Z o33t &

3) ol FY =A

. BS54, 4, A obn At 9 SA

D EE&q 24

ol 2t BFEE 215 S 44S Ao 50 mL F¥ZEaFd WeEE %o 200 ppmo
2 3l xEddo=z Q. o] ¥HE 100 ppm, 50 ppm, 10 ppm, 2 ppmo = AL
3| Mste] EEEHoZ St

2) A@&Hq xA

A& 1 g& falcon FHO Yil 50mLe &5 7}sar, 30%%t sonicationdt & o] 3}35}o]
2352 Fdoh tA] falcon FEO 50mLe] E& 7}0}J_, 303t sonicatlorlaiL = 0443}
of BFS ol 60TAA #AtsFasitt 542 0.02 N datell &afsto] HF4H9]7}
10 mL7} ¥== sk t}E 10,000 rpmell Al 587 AR st 0.45 pm syringe f11ter(a

A g g o 33t

ol gAe] A= oMHMEYEY @ HEs 1 & = 45:145:1100.% 3}, Na,HPO, (Sigma,
Germany) 5.47 g& & 1 Lol =9°]3, 5 mg Sodium azide(Sigma, Germany)E& =<l
. pH 7.8°] === a3l

£ oPuldt 213 B 34
@) BEAARZ RS B4
32 =z
- St A AL d st AS SHg 28 (0DS Z4, 46mm x 150mm) &
4% olst 55 ol el 4
HAE7N(SAH I 2} B-E 533 = A %% 7] (Ex=230 nm, Em=450 nm)
TUH 10 uL
A] ZF(min) ACN/MeOH/DW pH 7.8 buffer
Int 10 90
6.50 13 87
9.00 18 82
15.00 34 66
17.00 35 65
= A}
o1 18.00 36 64
22.00 60 40
24.00 80 20
27.00 80 20
29.00 10 90
31.00 10 90
3 1.5 mL/min
b) ARAE : EEENT AGEAS 247 10 uLA FUshe] 2ol EANA MG
R8N 979 HA 93] 3 AFHES AFESte] AFEA F ofn| At 2159 &
E(ug/mL)E Feha, dgel Aol el AR F ofrliire] FeHme/ke)s FolH




S AEEN F A opulieat B (ug/ml)
a @ AREole] AHmL)
EERES

- A A FAEA g DFoln =4kl valine, leucine, isoleucine, methionine, thre
onine, lysine, phenylalanine, tryptophan< Ej=4F, £4F, 4 B5oA HEFH A
Tryptophan< E|=4to] E4to) Ml 5%4 %= AR al, valine, leucine, isoleucine, meth
ionine threonine, lysine, phenylalanine= 15~44% J%= © 2odtl. A&7 frololl Al
2.3 arginine, histidine®] A $-dl&= Bl54te] 4ol Hl&] 19%}F 39% o ®o| g3}

3 AL S AT Bopesrel YHS Aol 116-716% HE o ol AE
¥, arginine, histidine®] 7ZA-$-o= Ej=4to] =4to W&l 288% <t 181% U] Wo] #
ZH Atk ob Ak 2 ofmliAto] AR oFetr] witol SARR =Tt WAl SAkAIRE
2 B=atell A 7P Bol AEHdaL, 4k 4k o r wWol AEHU
1300
1200 e
Faom B 15000
F)
é’ s NTGE
T s HRGG L 1omo0
- l
5000
200 | [
o - - l - - j - LALLLM L, o
vf&aﬂb p«"} ?,oﬁ‘"?u VH?\E @*fé w‘*f e’*‘d‘l .@@f‘\l »"sz & ¢ j’*@& Vﬁ(& ey 4 \g@j ,,-@Jj &*’(‘(' e“vﬁ: \’@’& c*b& FEnne
LA £ N ; ; Amino acids N A

a9 179 obv =4t 3 (mg/kg)




o B4, 4, S48 7

N
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%

Q

Lo

BEE

==z 3L
T

ZA

&l

o
w

L=

0 e

2) NP&qe =A
THstE AR

|

°F 0.5 g& wlol=
nfo] F & ¢Jlo]Ho A 190To A 50
Bg HA AL 8 mLE ¥

&% =74

Ha

Zol 2

© =2 &3] 10 ppm, 5 ppm, 1 ppm, 0.1 ppm &}

H] A o]

0%3F A sk
ol A st

48 A F
o) g FARE viol

T2 20 mL F-9Zgkaad 543 S APER e aqln
3 7171+ =3
3 = =i ¥l
RF Power 1500 Watts
Gas Flow Plasma (16 L/min), Auxiliary (0.2 L/min), Nebulizer (0.45 L/min)
Sample Flow Rat 1.5 mL/min
- F714 e Ca, K, Cu, Zne 2.xHW ¢ oJH&Z HAE=¥UaL, Fex 49.97~61.77 pp

m, Mn 34.91~43.02 ppm, Mg+ 1,367~1,497 ppm, S+ 1,235~1,475 ppm, P+ 2,
796~3,324 ppm, Nat+= 182.0~271.4 ppm ©|3it}.

@ -

=2 =

(=) (=]
i

)
[
=
=

Contant (mg/kg

BTGG

HRGG

| I

Contant (mg/lg)

HTGG
HRGG

HBGG




gt B, A4 A A 3% 54
1) B3F8q] xA
37% At EFEF(F.AME. Mix C4-C24, Supelco, Germany) 9= 4 mL Ao

o] 24 3

2) N8N =4

=

1A S AFFH 9.1.1.54. At A2H 40}04 AAEer. ddstE HAE
oF Al® oF 1.5 g& A3 F&Fote] vhayol el il oF 100 mgel H2ZHAES A7
¥, 2 mLe] WFEEEAS AUl rkxzy o] ol -;%U‘Z%O Wil 2 mL ofehes
7bete]l AA AAZE & AL wjzbA] E3skal 8.3 M dAg ] 10 mL& ¥Wal & A%

11

[¢]

H}ZHOMA UUH—% e 5, 80T FxolA 4023t ity 8 F, A0
dio] golstie= wxyolde ofgf HES TS AL
npzu oo HaEo] 25 mL ﬂoﬂ‘%ﬂElE

t},

of FZE3Iqth oHE &3 %%%uﬂi U},7H§_ 795 m
o]

™

8
=
>,
ol
i
l
fo o
o
ol
I
(@)
(@)
4>
BN
o
L
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>«
off
Hy
gd
.[\3
Of (@)
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24 SP-2560 (100 m x 0.25 mm x 0.2 gm)
ox 295°C
80Tl A 4%7F A3 & 4C/ming HE&E 240C7HA £2 2 A5

- A3 o] F 2087 f
o] 7t i d % 0.75 mL/min
A% % 285°C

Split ratio 100 : 1




- A A ke g4k, Fu ]EJ 24k, 2= dXk(linolenic acid, palmitic acid, ole
ic acid, linolenic acid ) £2.& F=A Yetwton, EXsAAow Ao s = A
BT AFA Ao R AEoR *4545}04"’]:5}5 =it gEAait 9 ol =4
gl=54ko]l 6.52 mg/g, $4to] 6.61 mg/g, S4tel 7.77 mg/gl 2 ZAtolA 71 “‘0] el
SHEAT ANE APGAEe] S H=AE, 34t SAHY w0 E wWel AEHAT

(unit: mg/g)

o7 200
800

BTGG 3 I
= 050
B ERGG : 600
E o4 .
= WBGG L
=
E 03¢ 400
3
8 220 m
200
i el nill Gl =
000 - . 00
* ; i od o g F # 93 & ﬁa“& s ulieerog
& . P
< »

2% 181 Ak #




oho B, B4 SA AR 23

-
i), CM-7000)8 Abgetel 4, 4 S4 ARE Figue 1823}
BOl(A, BlA MAE =A3519 )

Fatol wlE) 4ol 1 mg/g A= Y st QAT DAHA A dFo A= T4t

80.00 -

70,00
oy WTGG A
i HRGG A
e | HEGGA

30,00
= | WTGGB
BRGGB

1000 -
mBGGB

0.00 -

6.4 =+ b =
Value of a color difference

1% 183, F9] A Hla




2) =& Az A
- AAA(ZYZIEE, CM-700D)E AREste] 72t =21 #23td AJ5E celld ¥al
dAer A2 BIATE F28te] AMAE SAHeA
- % ARG L, oa, bollA L(EE)#2 Hl=4to]l 86.16, &40l 84.930=2 H|=3519l a1,
o] 66.860.2 A= AHTS HATE a(RAL)ZE EFAto] 1.71, ko]l 2.37,
Sato]l 6.45% F7FeR AL, b(FAE)FES Hj=4to] 14.23, T4to] 16.18, S4to] 18.962
2 F7FekSith dE#S El=4te]l 87.34, $4ko] 86.49= H|S:EEA AL, S4to]l 69.80°]%)
=3
E 42, "4, 24, S4te] Aa) vl
TGG RGG BGG
Standard Standard Standard
Mean Deviation Mean Deviation Mean Deviation
L 36.16 0.27 84.93 0.55 66.86 1.41
ax 1.71 0.10 2.37 0.07 6.45 0.43
b 14.23 0.16 16.18 0.18 18.96 0.93
dE 87.34 0.27 86.49 0.53 69.80 1.21




vh BS54, ¥4, 49 ginsenoside ¥ €4

1) A@-&HRe] ZA)

- B2 ok 1 go] 50% methanol 25 mLE 7} & 30& &

5 um syringe filter(advantec, PTFE)3}e] HPLC #-A]o) o] &3}5]

- AMxAtol= 145 5% S deEo 59 o30.45 ym)ste] 247 s
(1 mg/mL)WEL, TFHNE vet=2 Hdds] gaste] g do=z o] &3t
3) &AAIZnEHY B4 =7
FE oyl
212 SEtu A A gt S A 2=
(ODS Z™, 46 mm x 150 mm, 3.5 pm) =& oj9} H5 o|4e A
AE71(&SH ) A9 H-&FF A =Z7](203 nm)
TUHF 10 pL
A1 ZF (min) =TT Acetonitrile
0 82% 18%
10 80% 20%
30 73% 27%
o 40 70% 30%
55 49% 51%
66 10% 70%
70 10% 90%
71 82% 18%
75 82% 18%
R 1.6 mL/min
4) BABAY L8NG AP gANS 717 10 ulL® FYste] ko] A A Adsott
EEgole] wze] Al ola FE AV ALgehe] AL F AARAPI=Y
T(pg/mL)E Fokar, v Al gt Ag F A wAtel=9] dEF(mg/g)S TS
o

axb

WE QA mAbo] = 3 (mg/g) = S < REEEEIME

St AWE F A WA A E 5% (ug/mL)
- AgEe] AH(mL)
b : 314

1,000




5) B4, 34, 49 AM Aol & 4 Ad

- Z53td AxeAdor Axd B4 Sabel drE Aol =S Fate] Ak
Atel = gheFat mlalste] #AJsoi

- ZAm=Abo]= Rgl, Re, Rb2:= Bi=4tollA] F4kom 7haalol ko] S7lehs o=
Uebstom ol o5 HAIQl dE YA Aol = Rgl, Re, Rb27F Ex]gdl ofsf &
2d a5 HolAurtHA S7kgE A om ®Hlt HSatdds dRd JAAweAte| =Tt &
AstRA ot Fatoll= Hrd A=At =7h EAEkA] gkt

- XA x=Abo]= Rg3, F4, Rhl+Rg2e E4tolA Zatoz 7hgAlel F4sHA F7hehs
Ao YERal A=Al = Rd, Rgb, Rkl 4belA] S4ko =2 7hg Aol AA s F7t

o

= Ao = LhET)
- AAwAROE Rgl, Rale FANA SHOR /ABA AME ghdts A0E ek
I A ARl = Re, Rb1 FA4tellAl SAto g2 7he Aol F4sHA 3hasks o8 e
Wk
4.00
=—#=Rgl
350
—\—Re
—ir— Rf
3.00
e R L (5] +]
s o —emRb1
g —e—Rc
:g 200 - N —’—2:.’;
E 150 - S —Rb3
£ —+—Rd
R o —=—F4
—a—Rg3(s)
050 -
Rk1
000 - ==RQ5>

O 184, B, Sakk Sakel A mAbol = SR




Acetonitrile
80%
80%

20%

20%%

A1 ZF (min)
30

1.0 mL/min
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oh. 54, &4t Y F s §F
1) A@-&HRe] ZA)

- B oF 1 g8 AYSA 2o} 50% ethanol, 50 mLE Yo &FF=(85C, 2 hn)dt &
A3t (3000 rpm, 104) FF A% FH3FATh FHAbel 50% ethanol, 40 mL ¥ o]
e 225l PARY F A5 Rol 100 mLE FE&3F S AP LN o7 o] 851

Fotol 100 mL F-9|Eeh=Ae] Yal

m = =
g 9o HEYAS FRFZ AYEE AA50] RELNOD A1EE

3) F ZE9 = I =A

- SF5 7.5 mLE AFde FHI & gEgo U AFedS A7 1 mLA HFskit
Folin-denis Al¢¥ 0.5 mL, 35% JLME% 1 mLE W=A] SAYR st &85
St A 1AIZF WA 3 760 nmollA SHEE S

J
n
i
i
ol
O/

4) & EYd=s 4F 54 23

Total Polyphenol Content

100 -
8.0 -
60 |
40 -
2.{' 7 .
0.0

TGG-01 TGG-02 RGG-01 BGG-01

tannic acid eq (mgsqg)

a9 185 . B4, 34, 4t F EYdlE g%




A BT, A, SH G gy 24

1) A& H] x4
- B ok | ¢g& AHYUEA Zo} 50% ethanol, 50 mLE ¥o] 3F33(85C, 2 hr)dt &

dAEgste] (3000 rpm, 104) 5wk H3FSlth ZAlell 50% ethanol, 40 mL Yo
W 2Zda PAlRE 3 ST Hol 100 mLE Z{3 AS A|FLgMor 0] 83519
=

2) Aok =A

- 1 mM DPPH &9 A% : ethanole] o 2w Htste] ARE-&F3lt.

- ABTS+ & Az

7 mM ABTS % 2.5 mM potassium persulfate §H8E ZFo] o] A X3 & F &
NG Eak Fale] 124)7F Bt WX (4T, 9FA)dte] radicals A AZ k. ABTS radic
al £ 735 nmel A FFE #o] 0.800+£0.020 H| == EtOHZ 343t A&t th.

3) DPPH, ABTS &4tst €4 534

- AlFEd 2mL(EY 10mg &3/ mL)E
H &9 1.0 mLE TxA4o2 7ttt 9 A3 oA 303+ A ]J < 517
nmol A &FEE FA59 . Controle F&E W4l ethanols 71ty S3=E 53
ST,

- Alg& 100 pLGEE 0.5 mg 49 F/mL)E
TS radical €9 2.0 mLE 2802 7138180t ¢ o
735 nmolAd FFE=E ZASIS Y. Controle F&5& Al
SA sk

DPPH, ABTS
= (Control-MZ)/Control x 100/2% FA

ko3

<

=
=

radical-scavenging activity (%)

4) DPPH #4tst €4 H71 49

- DPPH @43t B4€ B34, $4, SHOR 34571 74 met 7198 s
stk Bl TR WsllE 2% Fsgort S SHoRe] Wt

M= T ol 2 Fom TS




DPPH-antioxidant activity, %

5) ABTS &1}

ABTS-antioxidant activity, %

20

100

DPPH-Antioxidant Activity

80

40

20 4

TGG

a3 186. H=4), 4k, S4te] DPPH d4its) €4

RGG BGG

7 gl wek S7tehs g9l
Eatol A Sato go] W3l
DPPH 3dhitsl &4 A

ABTS-Antioxidant Activity

BGG

TGG

RGG

a9 187, B4, &4k, S4te] ABTS kst &4




A BT, B, S AATIA FF Y

NREEEEIES

- B2 2 g8 AWEA Zo} FHS, 50 mLE ¥o] $FFE(80T, 3 hrdt & 100 mL
2 Ag3, o] ds %@%ﬂ—é}ﬂ (4000 rpm, 20%) St FHe AL A4E5H 2 mL
o ethanol, 8 mL 2] 1AIZF WAg & A472](4000 rpm, 20)3te] FALE HFA|
1tk A5 ae Mo fabel SFS 20 mLE H7Mste] A AI7It) o] s dle ZHS

& o83t 5u) F7F 4% RS AFEA e o] gkl

2) A1oF ZA|
- 0.1% Carbazole A9} : Ethanol®l| 9o Wil H I,
- %589 A% : Glucuronic acidE &9 843te 10~100 ppml.Z 3+ AS o] &

25 mLE H7Fe § &t 3 mLE AH7het
sto] WZEAIZl ¥ 525 nmellA &

|
45k, %‘-E‘?“éi g% BEGNE BAs AP RIS e

y = 3.9079% - 0.0254
Rz = 0.9976

0.00 &
0.0000 0.0500 ,mlE. 1000 0.1500

1% 188. ginseng acidic sacharides®] Calibratoion curve

LHgoHEH B

17 189. E)=AF, 34} Zabo] AU A| ek




B}l oF 10% A% =4 vewgon *

Bl ¢F 249% AL =74 Jelgth 2
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A ohg A

5.60
6.64

v
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N

A

6.73
5.24

T
o
N

0.79
8.86

cal
T

N

12.30
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.
0
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3. B34 S 5599 & A=3FE 4 F Tehueol= FF

- F AE3eEe] IFS 4 FHNo] 1.64%=2 BT o 2] A EA Ueigo
m F Eehuwol= FRFME FA wHAel oF 2u) o] A veht o]E B o
@ AR F3 sFde] 2/ vehd sbsAel dvka fdr

E 45, A 2 B4 wEole] & AEEEE U 5 Sehuwols

(Unit : % dry basis)

E3E 529 = H=3 s Z ZotH o= 3gE
] =4t 0.82 319
) 1.64 678"

* (ug/100g)

3}. DPPH free radicaldl 93} scavenging activities

- DPPH &< 2mL$}t 2% &4 H=4 #H F4 855 59 0.5mLE =dsto]
DPPH free radicalol] 2]3} scavenging activities® ZAFSH Z3}+= Fig. 59 o} wh&

T 9 @42 "4t 590 34.5%, A4 55N 61.1%%E YEY SA4F 55

54 FFe] 17w o)l A4S JEhdYh ¢ 3125 x 107°%°] Fwe
vitamine Ci= 1 § 48.1%° 45 B3t oleld dyk= 52 Fo 73.7%¢ DPPH
AAZAHE B B Ag Aol 1,000 pg/mLel sEolA 308 AIAl oF 75%2) Fakat
4 yEbd A5-@7)F v AR Al

DPPH free radical scavenging ability(%)

o 1 2 3 4 5 <]

Reaction time(min)

19 190. B4k, =4F 559 DPPH free radical scavenging abilities




H Al a1l A} =

F&:l

46. WFgAIZbel] WE El=

Jlo{'

=99 DPPH radical scavenging activities

It = o R S S
Ginseng Reaction time(min)
extracts 0 1 2 3 4 5
Taegeuk 34.5° 40.1 43.1 454 472
Black 61.1 68.1 71.3 72.8 73.7
Vitamine C* 48.1 48.0 47.8 47.8 47.8

* Scavenging activity(%) = (Absorbance of DPPH solution—absorbance of sample
treatment / Absorbance of DPPH solution) x 100

#% Concentration of vitamin C was 3.125 x 107%%.




3. B4 S4 /A 71548 BIHAESFE)
7b @AgEd A7

1) gHLs &4418

- Haverkate-trass9 fibrin HS A Wadsle] FA3I Tl PBSE fibrinogend] 3%
Tt 0.6%7F H=%s &ds] 31417 &9 10mLE Petri dishol %713 PBS o <l
thrombin® % lunit/mL £ 30%& o]AF Ao Wxdte] u3MA| AT A 8E 274 6 mm
filter paper disc ©] Z+ HFE®=Z fibrin plate Ao HA st A3 o™, positive
control & plasmin from human plasma lunit/mL AF&3}3tE. 37T oA 447+ =<t
& AlZ1 % fibrin plate 7} &35 o] FAdH T3] Holg SAHsIY dH4EE A

bich.

off
3@ o

FAEHNEA (%) = (A=l 23 9 /plasmin &39S )X 100

il (

2) MZa)

- HUVEC Lonza (Walkers ville, MD)olA +438te], EBM-2 Bullet kit growth
mediumo] A4 37°C humidified 5% CO,Z7Ad o =2 gt} A& sl+= &<, HUVECS 4~
93] AlgimiF & AS AFEITE wlFH Aol HUVECe] 90~95% A= xS o, 7zt
Alg (A4 B854, 4 SAEFEE)E s8R AYs & 1A dAA 3 F
LPS (1 pg/mL), TNF-a (10 ng/mL), palmitate, high glucose (50 mM)Z A|ZFE = A
=g

3) AlEX5A
- = AN 5FEE "ok MESAHLS MTT assay® A&t 24 well plateol] well
9 A (1X10° cells)E AHZE38e] 5% COy 37TColA 2447 vjeksle] ALTHE=S J&

H
A4 ANEFEES vEEE AT F 2440 et a1 Asds A @
)

ATt MTT €94 2443 A A% & 1 mL dimethyl sulfoxide (DMSO)Z A ¥ U]
A¥ formazan Z2ARAAE £3lste] ELISA plate reader® 570 nmolA SHE=E =7

AT

4) ELISA

- 24 well platedl cell (6x10° cells/wel)S H]¥3 & Zhzho] x| zzio| 23 7+ &
EQ1, "H=ah 34, SAEE2E)7 LPS (1 pg/mL), TNF-a (10 ng/mL), palmitate,
high glucose (50 mM)E A F AFAE AV ZHHAD 96 well plate
(ICAM-1, VACM-1, Seletin kit)ol 100 pL ¥& 5 ALo|x 247+ FoF w-SA|H T




Washing buffer (0.05% Tween 20 in d-PBS)Z 43] A #3}3l biotin-conjugated
anti—human antibody (ICAM-1), VCAM-1 18] il Seletin)Z blocking bufferel] 1:500
o7 3BAste] 100p® FH7bsto] Aol A 1-2A1Zbs<t WX skgltk. 1 % washing
buffer® 43] A28} streptavidin-HRPE #7}sk & 30%7F vHSAI7 & 43] A28}

N ol
o ~

T =

T} 71 % substrateE 100 w0 H7bske] 2gA171a0 304 BF A W Al $ stop
bufferE #7}38F ¥ microplate readerE ©]-&3}o] 450nm°ﬂ/‘1 THEE ST

5) Total RNA &3 % 3%

- HUVECAHZE 100mm culture dishol plated 2x10° cell& ®F3}a theFst A=z
Aow AEE gttt wigE AEERY Asds AAGT & d-PBSE ©]&3sto] Al
z5lal 1mle] Trizol reagentE 7}8Fe] culture dish wlEo] HAE7F Algha w 71X
pipettingd}al microcentrifuge®] AT AXE7F 9ds] g€ w 71x], gF 5E3F
inversiondt %l chloroformdmf200u0E 7}stal 15% F<¢F wwkalich A-2oA 108
e WA F AAEE (12,000xg, 4T, 158)8Ath A5 HS MEL tubed &3 F
isoprophanolS A5Hy Fgo 7 7181l inversiondt & AAET (12,000 xg, 4 T,
158)3830 ). oS Wil pellet 75% DEPC-treated cold ethanolZ Al# 3 %
RNA pellete] 71z%% AElolA] DEPC-treated dH.0°l &3|AZ T} o wl FF% total
RNAE UV spectrophotometers ©]83le] A&l 1 mg/mL 527t HEs H A5}
-70Ce Y& Bt 3ot

6) RT-PCR

- RT-PCR (Reverse transcription—-polymerase chain reaction)S ©¢]-&3to] VCAM-1
FCAM-1°] mRNA 2SS Z43%0th =¥ total RNAT c¢DNA synthesis kit
(TaKaRa, USA)E ©]-&3to] cDNAE skl VCAM-13 ICAM-15 #1lst7] 91
PCRS ¢3te] A E cDNA mixture 1409 PCR mixture (AINTP Mixture, 10Xtaq
buffer, taq polymerase, PCR primer, DW)E &35t & 252 ¥HgoS 257 303]
W53k PCR cycle® Hhg-38}Qlt). ofmf z4zfe] RT- PCROﬂH 5% RNAZF AR5 9=
S Fol3dlr] €3] housekeeping gene¢l GAPDHE AFg3lo] 37 PCRS %13)3}3ith.

- The following primers were used : ICAM-1 forward primer was 5-CAC AAG
CCA CGC CTC CCT GAACCT A-3, reverse primer was 5-TGT GGG CCT TTG
TGT TTT GAT GCT A-3, VCAM-1 forward primer was 5-TGA GCG GGA AGG
TGA GGA GTGAGG-3, reverse primer was 5-CAG GAT GGA GGA AGG GCT GAC
CAA-3, GAPDH forward primer was 5-TAT GAC AAC AGC CTC AAG AT-3,
reverse primer was 5-AGG TCC ACC ACT GAC ACG TT-3.

7 FENdY FY R AF

- A|£E 100mm culture dishol plate@d 2x10° MEE EF3ta kst e xzpo=
AEE WS gH AEE 5ol d-PBSE ol§3tel AFsa AEYABe
lysis buffer (20mM Hepes pH 7.0, 2mM EGTA, 1mM EDTA, 1% Triton X-100,

|




10% glycerol, 150mM NaCl, 20mM R-glycerophosphate, 5 ng/ml leupeptin, 0.1
unit/ml aprotinin) 200-500 pL Y3 HHES 520 59 iceol 307 60%7F WA&] =&
Sof dAE (4T, 13000rpm, 10iH)ste] s # 3] BCA protein assay kitE ©]
g3l wuAel ke Fot.

8) Western blot analysis

- A3l o] &% 20-50pge] G AS HFI F=o] SDS-PAGE geldl 7] 43 F
PVDF membrane®l| transferst3itt. @ do] #7% membrane 1A17F &< 2ol A
5% skim milk in TBST (Tris Buffered Saline with Tween; 25 mM Tris, 140mM
NaCl, 3mM KCI, 0.05% Tween-20, pH 8.0)% blocking buffer2 wHso] Agg ¥ 1
2b FAE € 4TColA overnight A3t 0.25% TBST=Z 33 Az %
HRP-conjugated secondary antibody in blocking bufferE 3A]7F FoF Ao A =& 3d}
At 0.25% TBSTZ 33 A% 3o detection reagent (ECL)E 7}g+ ¥ Kodak
scientific imaging filmol =SA]A ZHzreo] wlza wa S 3kl 313t}

9) ROS &4

- HUVECS 100mm culture dishol] 2x10° cellsS wj¥3st & z+zte] Au]zpde] 23
7 FE=Q, W=, A 5 %%%—%%M LPS (1 pg/mL), TNF-a (10 ng/mL),
palmitate, high glucose (50 mM)E Azt & HFZHE AAT & 1XPBSE A% 3FA
ok Mol cell lysis buffer (RIPA buffer)E& 2|3 & AEE 59 & dalZdelste] 4
Td (@) s FEstdt. Total ROS 54S 918 A7 € H o 96 well plate
(ROS ELISA KIT, Cell Signaling)o] @925 100 uyL ¥ & 37TColA] 2A|ZF &9k wF
< A1#H T Washing buffer (0.05% Tween 20 in d-PBSZ 43 AFsta
biotin—conjugated anti-human antibodyZ blocking bufferd] 1:5002.% 3]43}e] 100
WA 7 sy Ao 1-2A1Hs < WA SFgith. 1 & washing buffer® 43] A H 3}

1l streptavidin—-HRPES A 7}sF & 3087+ ‘?}%/\]Z_ < 43] MAH3Y. 1 $ substrate
£ 100 Wb #H7Fste] AFA] 71 308 &b A2 WkS- A7l % stop bufferg #H7FgF &
microplate reader& ©]-&3}o] 450nmel A %% = SA3FA

v dAgAgd 9744

1) EdLs €4 9+ 4%

- PBS® fibrinogen? HEF%E7} 0.6%7} JE= A3 EaA171 & 10mLE Petri
disholl %713 PBS o %<l thrombin&% lunit/mL & 30% o] Ab2o] ®#x35le] 113}
Al AT A8E A7 6 mm filter paper disc o ZF =¥ = fibrin plate Aol A3}
of A}83}9 S positive control & plasmin from human plasma lunit/mL A}F&3}%}
ok 37T oA 4A1F E<9F vbs AZ1 ¥ fibrin plate 7} &3] FAE Frg ko] Ho]
& SA4sto @RS SAsT. 1 A9 MY HsdEFEEAAE 10 mg/mlLE

A% FARE U B, FEFEE sudeden gau B
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2) A, HSA, T, FHEFEEY AXSA

t% (% of con.) .
g 8

Cell viabili
5

15
o
1

0 0 0.125 0.25 0.5 1 2
Concentrations (mg/mL)

a9 195, g4k, H=4E 4 SAHEFEE HUVECH digh Alx=sA
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3) HUVECHA 4, H=4t, 4, SAEFESEY VCAM-1

3

VCAM-1 (pg/mL)

a9 196,
- HUVEC® LPSE A3t & 4 "4, 34, SAEFEES Aest $ ELISA W
HS o] &3le] VCAM-1 &S 392138t A}, AAEFEELS sRdEdoz A ais
HolA] &go} IMEFHEL FroEFor 743 A2 Bt

15 4

VCAM-1 (pg/mL)

05 A

LPS+
Concentrations of red ginseng water extract (mg/mL)

yl3s

VCAM-19]

il

19 197, LPS7F A gl¥l HUVECH <14ty SAEFEES A8 &

1 3}

=13
=

Ak

S 715:5]

FEFEer sREH SR VCAM-I
0 4

T A FH 35%°]

2.5 A

VCAM-1 (pg/mL)
VCAM-1 (pg/mL)

0.5

LPS+
Concentrations of black ginseng water extract (mg/mL)

g s & VCAM-19 23

" Concentrations of teageuk ginseng water extract (mg/mL)
19 198. LPS7} A2l HUVECH 54t S48
5}

20
==
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4) HUVECHA <4, 854, 4, S4EFSE9 ICAM-1 ¥d &%
- HUVECH aFaxs A 5 ¢4, H=4, 34, SAEFEes A48 F
ELISA W& o]&3to] ICAM-1 EdS &A% 23, ddeFEe2 sS4z 9
AERE HolA| @stoy, FAEFFES s or A JAE BoH, 0.125
mg/ml FERE 38% AL gasqth. BTN ZARIIZE sRoEgow
ICAM-1 & JA== As Fsint
350 350 -
300
250 4
Ty = 200 4
£ £
2 g 150 -
= = 100 A
S S
- = 50 A
0 -
LPS+
Concentrations of ginseng water extract (mg/mL) Concentrations of red ginseng water extract (mg/mL)
219199, LPS7E A2 E HUVECH] 54t 38528 S A2d F ICAM-19] %4
350 350
300 300
250 250
ﬁE‘ZOO B EZOO
3 3
28150 - 8150
= | =
§ 100 S 100
50 =~ 50
0 - 0
Concentrations of black ginseng water extract (mg/mL)

Concentrations of taegeuk ginseng water extract (mg/mL)

19 200. LPS7F A gl¥l HUVECH] ej=aty) SAME

A3}

< ICAM-1¢] =&

FEES AP




5) HUVECHA 4, BF4t, &4, S4E I d}
- HUVECe| naF3~E Agst & 54, "4, &4, SAEFEFES Ags &
ELISA WS o] &3to] [L-6 waS elst Ay oata 4 =5 o

H =2

2 A qAads Bl "4y 4

il

4500 4500 -

4000
3500
3000
2500
2000
1500
1000
500

4000 +
3500 -
3000 -
2500 -
2000 -
1500 +
1000 ~

IL-6 (pg/mL)
IL-6 (pg/mL)

Concentrations of ginseng water extract (mg/mL) Concentrations of red ginseng water extract (mg/mL)

a3 201. LPS7F A2l¥l HUVECH 43 SAEFE5ES A3t & IL-69 2y W

4500
4000
3500
3000
2500
2000
1500
1000

IL-6 (pg/mL)
IL-6 (pg/mL)

500

Concentrations of taegeuk ginseng water extract (mg/mL)

a9 202. LPS7F Agl®l HUVECe B4y SAEFEES AHEsh & IL-69 ¢d W

3}




6) HUVECAIA 4, BS54, 34 SAEFEEY TNF-a 2@ &%

- HUVECH aZF32~E AHge & 4, "854, 34 SAEFEES Ags &
ELISA WS o] &3lo] TNF-a 2dE 13 23 A4y FHEFEFES 55954
o= Zgk gAEaHE HIvh HEAY SAEFEE I $EJEHOE TNF-a d
o] A= AS GAT = ANom, 53] FatelA Ak AAE A3l

8000 8000

7000 7000 -

6000 6000 -

5000 5000 -
4000

3000

4000 -
3000 -

2000 2000 1

TNF-a (pg/mL)

1000 1000 1

TNF-a (pg/mL)

Concentrations of ginseng water extract (mg/mL) Concentrations of red ginseng water extract (mg/mL)

a9 203. LPS7F Agle HUVECH 43 FAEFZFES A3 & TNF-a9 23

3}

8000 8000 -

7000 7000 -

6000 6000 -

5000 5000 -

4000 4000 -

3000 3000 -

2000 2000 -

TNF-a (pg/mL)

1000 1000 +

TNF-a (pg/mL)

Concentrations of taegeuk ginseng water extract (mg/mL)

1% 204. LPS7F A 2l® HUVECH el54tat 34t
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7) HUVECHA 4, HF4, 24, SAEFEEY E-Selectin &d &3
- HUVECH m2#axg Afd F 4, o3 4, 3%
ELISA WS o] &3t E-Selectin &3S g<elst Ay}, <ia &
]
-

L

= = —1-

zdoz 7% AFEHE Bt HIFAY ZAEIEE dA FRYEHO
1

. l
: 5 - ] S o A= = = S 3 1 = = 11
E-Selectin @do] oAl¥ = AS AT F AAeH, 53] 34 SHAEFE=04
& oA serstoin.
3000 - 3000 4
5 ] ) |
E 2500 = 2500
~ ~
o) 2000 O 2000
o o
S S
£ 1500 4 £ 1500
=] -
© 1000 - & 1000 1
I} ©
W 500 o 9D 500
w w
0 1 0 A
Concentrations of ginseng water extract (mg/mL) Concentrations of red ginseng water extract (mg/mL)

=52 #83d & E-Selectin®] &4

e

9 205, LPS7F A #]¥l HUVECY 43 ZFAME

2500 -
2000 +
1500 -
1000 -

500

E-Selectin (pg/mL)

Concentrations of taegeuk ginseng water extract (mg/mL)

19 206. LPS7} A gl¥l HUVECH ejsAaty EAE3=S52S A8dk 3 E-Selectin®
Hke] W3}
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8) HUVECHA 47 =4t
- HUVEC®| LPSE A&

+ + 4+ + + +
2

0 012502505 1
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0 0.1250.25 0.5

u

RGE (mg/mL)
E-selectin
Actin
% 207. LPS7F A gl¥l HUVECH]

el VCAM-1, ICAM-1, E-Selectin
LPS (2 pg/mL)

°

=

ar

o
K

4

Tor

K

|

A=A,

13
R
3}

o
R

Ay
s

Al

o At

o] ©it}. & 3= cholesterols3

}

0]
yal

FERVEE

o] 2]
LER =

o
L.

=

=

=
=
3}

=N

7FE oA, o] =
Rz}

[¢)
o]
pl

=

o]
Aol

el

hyaA

a- =
e,

foiz
=

U, dake] el A wul s

s melA

cd wkE (VCAM-1, ICAM-1, E-selectin)o] Z7}5 oIt}
A deA] glom, ol

A2 ALE

i

&3

el e o} U)ol

7} b

[e)

7FE =

A<

=
AL

A2lgls W TNF-a7}

=
=

53] 9SmAE?] LPS

.

—_—

0
o

K

ol

IL-6
&
¥

A,

EEL
49
+49

= A}

Ao
L & 4 4
A4 4

T

-

]_

S

-

AApe] L o]
s08 5090
800

2}

=]
T

-
X

Al

Ao & Ho}




o}, QA Aol E Rg3el FRAZA AT

1) AEEA
- HUVECo] M xAlol= Rg3E wuH=z AHgst & MTT WS o] &3
a2 A3 160 pg/mL FE=7M A= AE5AH o] YEFUA] g2 A8 e 4

=3 (%]
o (=}

-]
o

&
o

Cell viability (% of con.) |

o

LPS- LPS+

Concentrations of Rg3 (ug/ml)

Fig. 209. Effect of ginsenoside Rg3 on cell viability of HUVECs

2) AZRFEA T E

- HUVECel LPSE Ag3g F AMwAle]= Rg3E Ak & ELISA WHE o] &3t
VCAM-1, ICAM-1, E-seletin 285 <13k JJr VCAM-13} E-seletin %3lo] F%¢
EAR o7 7t JAHE AS et ICAM-1 28 JA] sroEHoz 7aH
AA == As Flsiglon, 24A 094 g5 A art =,
0.5 4 0.25 -
= 04 4 24H 0.2

LPS- LPS+ LPS- LPS+

Concentrations of Rg3 (ug/mL) Concentrations of Rg3 (ug/mL)

Fig. 210. Effect of ginsenoside Rg3 on VCAM-1 secretion by LPS-stimulated
HUVECsSs.
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o iy
= 150 £ 150
E <
3 g
2100 Emu
= z
g 50 1 J 50 -

0 4 0 -

LPS- LPS+ LPS- LPS+
Concentrations of Rg3 (pug/mL)

Concentrations of Rg3 (ug/mL)

Fig. 211. Effect of ginsenoside Rg3 on ICAM-1 secretion by LPS-stimulated

HUVECsS.
3000 - 8000 -
iy J
2000 EGOOEI
-~
{=]
24000 -
=

1000
S2000 -

ICAM (pg/mL)

0 4

LPS- LPS+
Concentrations of Rg3 (ug/mL)

Fig. 212 Effect of ginsenoside Rg3 on E-seletin secretion by LPS-stimulated
HUVECs.

g39] Aol E7l) d &3

3) HUVECO9|A ZAx=Alo]= R
r’ﬂ;} S A = AME Rg3& A7 &
slol sl 7

- HUVECY| nZFFF2E A
sel Aol Esbel A4 sl
om | [L-69F IL-8 & A

:

IS
g

TNF-a (pg/mL)
S 8
(=] o

=

8
o o
1

LPS- LPS+
Concentrations of Rg3 (ug/mL)

LPS- LPS+
Concentrations of Rg3 (ug/mL)

Fig. 213. Effect of ginsenoside Rg3 on TNF-asecretion by LPS-stimulated HUVECs.




6000 -
5000

— 4000

E 3000

o

£ 2000

o

1, 1000

LPS- LPS+ LPS- LPS+
Concentrations of Rg3 (pg/mL) Concentrations of Rg3 (pg/mL)

Fig. 214. Effect of ginsenoside Rg3 on IL-6 secretion by LPS-stimulated HUVECs.

6000 - 7000 |

~ 5000 - 24H 5 6000 48H
E 4000 1 g 5000
3 3000 - 24000 ;
oo 2000 op 3000 4
5 i = 2000 -
- 1000 -
0 0 ]

LPS- LPS+ LPS- LPS+
Concentrations of Rg3 (ug/mL) Concentrations of Rg3 (pg/mL)

Fig. 215. Effect of ginsenoside Rg3 on IL-8 secretion by LPS-stimulated HUVECs.

2 g3 & QA w=Alo]l= Re3Z @3 T ELISA WS o
&to] Alo]E7FSl AWM S Feld A3, MCP-1, G-CSF, GM-CSF 232 5=9]
o7 e AaNE nyon, gAder 4847 § E JAanE B3y

2 oo

riN

~ 6000 7000 -
._g 5000 T 200
B uu i
Q -

= 3000 =
a = 3000
g 2000 d 2000 |
1000 = 1000 A
0 0

LPS+
Concentrations of Rg3 (ug/mL) Concentrations of Rg3 (ug/mL)

Fig. 216. Effect of ginsenoside Rg3 on MCP-1 secretion by LPS-stimulated
HUVECSs.




ig. 217.

G-CSF (ng/mL)
F -9

100 -

GM-CSF (pg/mL)

Concentrations of Rg3 (pg/mL)

Concentrations of Rg3 (pg/mL)

G-CSF (ng/mL)
O R N WRGVG S

LPS- LPS+
Concentrations of Rg3 (pg/mL)

LPS+

Effect of ginsenoside Rg3 on G-CSF secretion by LPS-stimulated HUVECs.

100 -

GM-CSF (pg/mL)

LPS+
Concentrations of Rg3 (pg/mL)

LPS+ LPS-

Fig. 218. Effect of ginsenoside Rg3 on GM-CSF secretion by LPS-stimulated

HUVECs.




4) HUVECYA R Ax=Alo]= Rg3el 93 AEHIEA chaladdy W3}

- HUVECY] LPSE A st & A xAlo]= Rg3E g st <
o] VCAM-1, ICAM-1, E-Selectin @ AEHS &% Ay}, gRofEHow o4 o
do] A HE A& ART F AU

24H LPS (1 pg/mL) 48H LPS (1 pg/mL)

PR R T T S . W B R @ e
Rg3 (pug/mL) 0 0 25 5 10 20 40 Rg3(ug/imL) 0 0 25 5 10 20 40

ICAM-1 .. . ICAM-1| 10 gy o s o 4 -t
VCAM-1 | " - VCAM-1 -
- - =

ek RN M

Fig. 219. Effects of Rg3 on ICAM-1, VCAM-1, and E-seletin expression in

LPS-stimulated HUVECs for 24 or 48h.
- HUVEC®] LPSE A g3t 3 A xAlol= Rg3E A3t & grelist S o] &3}
o] MAPKsY] OV\]'§]’ skl Axp, WA x=Alo]= Rg3E A glA] p38uhwlA el <laks)r)
eN

sEoEdow as A% skt

3H LPS (1 pg/imL)

- + + + + + +
Rg3 (pg/mL) 0 0 25 5 10 20 40

ERK

pERK- — - L i —

PINK| s s e o v i

v [ ——

Fig. 220. Effects of Rg3 on MAPKs expression in LPS-stimulated HUVECs for 3h.




5) HUVECY|A R Ax=Alo]= Rg3ell 21§ THP-1 @A E H 2 A

= HUVEC®IA LPS A2]A] THP-1 @& ALe] F-2fo] S7hslgl o, dAllwmAlo] = Rg3&
FrEE AgA sEoEF o s THP-1 wajAxe] Bz}

120 4

0 0 25 5 | 10 | 20
LPS-

LPS+
Concentrations of Rg3

Px
i
=)
il
T
2
v

[
o
o

=]
o
L

THP-1 adhision (%)
5 (=]

[
o

o

Fig. 221. Inhibitory effects of ginsenoside Rg3 on adhesion of THP-1 monocytes to

LPS-activated HUVECs.

6) A ALl = Rg39] EAAFTAA A7 2E
- & Aol AAlEARolE Rg3E olEste]l 4% dadsud Ao Hd fAlamst

5 uglon AERARASe WA THP-1 BelAze] 32 oA dAass vk
SEFE R Ao Eslel WA AL NFBel Bl 2AHE HE Aoz A%
R
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4 B, B4 A5 AR 154 B HERE)

1) SH-SY5Y neuroblastoma A Eulj %
- SH-SY5Y neuroblastoma M¥X& Shar MEF23A FYst, 10% fetal bovine
serum (Hyclone, Logan, UT, USA)®} 100 units/mL penicillin, 100 pg/mL
streptomycing 7}k MEM#IA] (Hyclone, Logan, UT, USA)°lA 37°C humidified
5% CO2 7o = It

A3 sk T AEE 4~93 Al g S ARSI WS
neuroblastoma AZ7} 90~95% A= XS W, 2+ Al (14,

|
FEE)E TEEH=E 3A7F AHEs & H202 (100 pM/mL)E

sk AE =-HLS MTT assay® Al &3ttt 24 well platedl
welld AE (2X105 cells)E HE38to] 5% CO2, 37ColA 2447t vjoksle] AL G55

A2 7, 4 AR FEes gEEE AR F 2443 v skl
A €9 500 uL® & 7k wellell 7kske] 5% CO, 37T W

% 1 mL dimethyl sulfoxide (DMSO)Z Al¥ ol FA=
multi plate reader® 570 nmolA SHE=E SAH3FA L

3) Acetylcholinesterase (AChE)A & &4

- Acetylcholinesterase (AChE)A|3] &4 =74 acetylcholine iodide & 7|2 & A&
sto] SA4elth. a4 SH-SYSY Al sjdels 2,000 rpmollA 5&3F 94 #2831
FeNE AAG L H#E3E 98 buffer (1 M NaCl, 50 mM MgCI2 ,1% Triton X-100
Ede] 10 mM Tris-HCl (pH 7.2) 2 mLE #7bste] @8 & § Axzujdd s
12000 rpmell A 30+ F<b Aalwe stalom, 2 Aeis andgs flste] AHESl

A=
o BE 33 $HL 4TN FAsgon 228 made] vud ¥BS 4T A A
s

d

o
- 34 10 pLoﬂ FZEE 10 pLE go] 37CoA 158%F pre-incbation A1 %, ®k$-
Z3tEo] 50 mM sodium phosphate buffer (pH 8.0) o] &3fA]%Zl Ellman's reaction
mixture (0.5 mM acetylthiocholine, 1 mM 5,5'dithio—bis(2-nitrobenzoic acid) 70 uL

S H7FsE & 108 st vbs %, 410 nmollA FFEE 54 st a4 €42 mol
unit/mg protein &% 333},




U 4723
D A4, H=4, 4 SAE FEEY AEXSA
- SH-SY5Y HA|¥Eol 7} Al&5(A4), Ej=4t, 4 =

A

“
MTT g olgstel Sk 1 4% 2 my/ml $E7E AZHAo] thehtd
e e B 5 sl

O

120 - mSNE m QNS sEiSH4E eS4E

g

[+-]
o
1

Cell viabillity (% of con.)
P [=)]
[=] o

N
o
1

0 0.0039 0.0078 0.0156 0.0313 0.0625 0.125 0.25 0.5 1 2
Concentration (mg/mL)

. 222, A4 =4 4 S EFEE SH-SYSY HAXE tigk AES5A




2) H,0y 100 tMZ SH-SY5Y HA|Xo| A3z AEHAE & £ Q4 H=Z4, 41 &
A EFEEY HAXL BT &7

EFEE)E TEEHE A A
28] 3 H202 100 pM = 8] s}<] 24/\]{} wekstth 1 & MTT WS o] 83 AE =
e Fstgleh 1 A, H202 100 uM A 2gk el e <1t 54t sREEe
TR gEHoR A FHZ Holx Fgtown Taly Eat %%—%%-% A2k w7kl ]
WA FE oEA R &4 HAW MEEC] AEEY HisE 0.25 mg/mLolA 18%
A= &= AL g = A

-

r

=
)

120 1
100 A

© 8

.
=

Cell viabillity (% of con.)
) =)
= =

Cell viabillity (% of con.)
=

=]
N
=

H20; {100uNI) H,0, (100puM)

C tration of gi ter extract (mg/mL ; .
OECEEEAaSFRbT SN R A, Concentration of taegeuk ginseng water extract {(mg/mL)

Cell viabillity (% of con.)
Cell viabillity (% of con.)

H,0, (100uM) H20; (100pM)

Concentrations of red ginseng water extract (mg/mL)

a7 223, A4t "=t &4 Sat




3) Acetylcholinesterase(AChE) A& &4 &3
- SH-SY5Y Az 34t S4F E5F5E5S 3/2F |94 A
24A17F A E]3le]  acetylcholinesterase A& A

(180+20 mU/mg protein) H|3] &4t3} =4 E5%

\d

= (0. :
FFem AdAE= AS A a 53 4 eFE=c]l S =FEE Bu 0.25
mg/mLel A A &a7h Hold AS skl (Ld 74)

I

g2
2]
=]
S

-
)
=]
Y
o
=]

_.
g
3
=
=

(%)
=

AchE activity (mU/mg protein)
w
=

=

(=}
AchE activity (mU/mg protein)

Hy 0, (100puM)
Concentrations of black ginseng water extract (mg/mL) Concentrations of red ginseng water extract (mg/mL)

18 224, B4k, SAF EFEE9 Acetylcholinesterase(AChE) A8 &4 &3}

- AChE?] &g oAst=E AL
|53 glom, oA FY] FEE FAhE A Awjo dA4H
ol MPsE AS TolFo] W XPS AAA7]aL Q1A o}
T ouE 7HA AL Qith AChEE §% o|EAX o= dAegied ole AA=Z ¥
< T3 & AU AChE &4 A= =y A
24 He] AlfzdA FHAg AAAY Tes EwolFo g 7199 HEHE

Folrks A ofvih

%

- 2 AFAME T4 S EFEFES o]E35to] HAxEe] H202 100 M &4 F%=
& F AX AEER % E9E 29 @ F AChE A avs #2d 49 $3h 54
EFEE0] 9A gy Hold Aoz g2l HAT




5. B, S FAEAx 7154 B (AESFF)

!

1. A vt

M v @ SRS oA 5 W SH-5YSY cell culture dishol] arzbsle] <
Algic), vjkal e 10% FBS7F £33 ¥ a-MEM (alpha—Minimum Essential Media) media
o] 100U/ml penicillin G, 100ug/ml streptomycin sulfateE #7}ste] 37C, 5% CO27} &
FE = g7 oA vt AEE 2Y FHFoE Adu]dS a5

2. ME AEE AR I50m AXEY Ao nA = 3 kst A4S o] &8k 4hst
A 2EH2E oAl 0 AlES Al AlR7E mAle S
MTT(3-(4,5-Dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium Bromide) assayS ©¢]-&3}
o] gelatqith. SH-5YSY AIEE 24wellel 7 X 10* cells/well® #5 3¢, 5% COz7} &
w¥= 37T g7l 2441 wigsitt. 2441%F H ZF Zh wid NS AA AL, A1 g
Hj gl %= (0, 30, 100, 300, 1000, 3000ug/mh= Al5& 7<47]’ Sk & 48X wj s
Ak, 1 5 100ug/mle] FE7F HEE MTT €98 A2 3 & 247 &

MTT &9 #1A * DMSOd AES AMx vEZEgofo|r AAHE formazans 9

microplate reader® 590nm°ﬂ/\1 FTHEE SASYYT. Be AP A= 33 o] HEEEl

CAPE A 2Eg A= QI of7|®l MlEANEC AlRTF WA= FE 0 st FAE o] &St
AbslA ~Ed g ofy] A7 F A|EVF AlE B3 uXE 9SS MTT assay

o]-g-3lo] gelslgitt. WA SH-5YSY AEE 24welldl 7 X 10* cells/wellZ &5 3}o],
5% COz7} s ¥ 37T wig7lolA 244 3F vl Fsalet. 2443 5 2F 2 wjekols A7
skar, A1AgE wj oo %E%(o 30, 100, 300, 1000, 3000ug/mhz A &S 7} 3
24X 3k v eFekdth. 21§ 400uMe] IiksE AE 37 Sho] 24413 wieFek itk vl ¥

MTT &a o] &sto] Al AEaS gl

ru\ru 0 ©»
X
kel
2

o
-
-

_'46




A, Hl=AE A AlETF A= H AR RS a3
= AEEAE MTT assays o] &35t el
3000ug/mi7FA] Al E=A] o] veERLFA] ekgkTt

120 - H
100 -
80 A
60 -
0 A

20 A

1000 3000 (ug/ml)
9225, HFA, 34, S EFEEY MxsA HUt

A ] IS FAR ARSHA 2EYAE of7] AA ME AMES FRT 5 A R7F AE
7}7<]l“— MEIRS a¥3sE &3t 23 400uM® hydrogen peroxidaseo] &3] A|¥ AWE&

< 30% 7HA A4 Skl

&4+ 30, 100, 300, 1000, 3000ug/ml& 3HA A8t
31.3+1.3, 45.7£3.2, 48.4£0.8, 82.5+£3.2, 68.8+1.4%% FT4 % oEXHoRZ ML A&
£o] F7Hhe EAselth

Bl=4F 30, 100, 300, 1000, 3000ug/miclA] xﬂ}:*@%ﬁ% 31.5+0.8,
75.74£2.3, 23.0£0.8%% 1000ug/mi7}A = AZAEEC] HIFA 5= &4
o1}, 3000ug/mlol M= 238 AAadte Aol YER

SabellA= 30, 100, 300, 1000ug/miollA  AE =& 30.7£1.1. 31.8%2.0,
40.1£1.6, 69.6£2.3%% 1000ug/mI7}A = HEAEEo] sLoEXoR Frletd o

Abo Aol H)S2dk Ao & 3000ug/mlol A E 42.941.9% AZAESES Hol o388 7




120

100
80
60
40 A
20
T ~ T
300 1000 3000 (ug/ml)
Hydrogen peroxide(400uM)
S} BEEEe AH AEY s UE ATRE F

=]




7b. 4, 34 2 B34te] C57BL/6 mh-2o A9 A5 dFdAs
- C57BL/6 w}9-2o] &2k =2 &2 g2 7h7 Asw
(400 mg/kg) s =2 Fo F sucroses Folste] AF FFAATAHES T3

(S
o
o
)
Q
>~
)
ot _‘@‘
=
off
o

%) 247 5
A A R HEAE AL 2 18Fo R Fos Aol giEatd H3) W ddA
5 HIT dEz2TodAE sucroses Fogh & 120479 ddo] x7|dd HlE 139.5% &
ZhsbQlth W A& TS FoHoR HAGA| 7t hAsHA ekokth Wb S4F, SA4t
2 TS 18T FoAE dxwed WEtd foHorn A PFrass BT
(Table 1). T3t AFHIFAAGAIH TPt xzaoA H dF2 203 mg/dle|R e
W, A& BTD-1& Fold oA 182.5 mg/dl, &% BTD-1S& T3 FoA=
168.5 mg/dl=Z ¥4k, 4 2 BS54t 8% oJEH oz Hu g9 FAU G FFgS
HATH (Gvh ALgFo e SASE Fo42 gldS). waa 2 AgelA 400 mg/kg
ko 4k SAF 2 HFAS Foste dayAl YEluE dage] e v a5

A7ke Aol

3 47. C57BL/6 g0 A e] AedF oA AF

Blood glucose(mg/dl)

Group
0 min 30 min 60 min 120 min
Control 113.4+6.6 188.2+10.3 176.4£85 153.7+5.4
Low (200 mg/kg) 107.7+7.8 171.5+13.6 163.5+9.3 142.2+9.2
High (400 mg/kg) 119.2+4.7 154.3+8.4 142.9+56 123.6+7.3
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[aN
o
g
ol
X
o
=
o
t
M
S
o
B

- LETO rats2 Wxzwo 233l OLETF rats< §%
7t 9 =2 4= OLETF 2+ (n=5)3 Al¢]s}
o 2% 1 (LETO W& N/CO): % 2SS Alm = T

2 AW o] g Hrtstuatsts F4F, SAF HOHSAARE FosHA] &5
o 1% 2 (OLETF W&*): OLETF rats H L

o= FolstE 4k A 2 HEAAEE FolskA] &5 1 9 BF AF
T AHraA e W

o 18 3 (WGG Foi): 400 mg/kg WGG(MAHS ALz o] Ao 1209 5ol Fof3},

rlo
oft
Eroot

o 1F 4 (RGG FoI+1): 400 mg/kg RGG(EAHES Algo 4ol 120Y HoF Foldh
o & 5 (BGG Fo): 400 mg/kg BGG(Z2HE ALz 4o] 1209 H¢F Fof g},
o I1F 6 (TGG Fol+): 400 mg/kg TGGEIZAHS AlBol Ao 1209 FoF Fog




for 16 weeks

C} No HFD & No Ginseng feeding
2l ve o)
= e ey
HFD & No Ginseng feeding Evaluation
Cont. (5) of
Blood
OLETF-Cont. Circulation
HFD & 400 mg/kg WGG feeding
WGG (7)
oury
AT
= - — .
= HFD & 400 mg/kg RGG
Blree () :
— S
= % moe
o/
HFD & 400 mglkg BGG
BGG (7)
|

HFD & 400 mglkg TGG
TGG (7)

a9 227, AFdGIAFT AY

4% (WGG, RGG, BGG, TGCC)IY Az It I8E AIRNZ (RI2A)




- Body weight W3}

% 67 ZZ&ol W3l Body weight ®3}5S vlusldth, 49 A4S 24 o]dk 150 A
602 ©lF #old Ae w
Body weight (g)
P values
Baseline 30 days 60 days 90 days 120 days |(Compared tq
OLETF)

LETO 72.4+2.3 186.5+5.68 | 239.7+7.32 | 304.3+6.49 | 355.6+7.34
OLETF 75.6+2.1 214.6+9.4 353.3+12.7 | 466.5+13.4 | 587.4+17.6
400WGG

72.9+2.5 202.6+13.7 | 337.7+16.4 449.1+15.4%| 564.6+15.3~* *0.05
+OLETF
400RGG

74.812.6 196.5+14.4 [324.8+13.7** 432.7+117.5%* |552.6+14.7*x *%(0.01
+OLETF
400BGG

75.1+£2.2 198.3+13.9 [329.5+14.7+| 442.5+12.9% |559.3+17.3* *0.05
+OLETF
400TGG

71.2+2.4 203.6+11.4 |335.8+13.2+| 445.6+14.1* |553.7+14.6+ *0.05
+OLETF
- Glucose &= vl
% 671 25l 3l Glucose &S Hlusiith S48 SAS 2ost 1FAA 60Y

o]F freld AdE A

Glucose (mg/d?)

P values
Baseline 30 days 60 days 90 days 120 days |(Compared
OLETF)
LETO 97.5+ 2.06 99.6+2.96 95.2+2.75 98.4+3.69 103.6+4.64
OLETF 99.6+2.51 162.4+16.96 [223.7+22.43| 258.4+15.94 |259.6+16.81
400WGG 184.3+19.48
97.5+2.85 149.7+17.21 207.6+14.93% 1214.8+19.28|*0.05, **0.01
+OLETF *
400RGG 217.4+17.69~*
99.8+2.16 146.7+11.6 [167.9+14.3%x 188.4+17.6%* *%(0.01
+OLETF *
400BGG
95.2+2.74 142.5+16.1 [185.4+25.5%| 222.7+15.3* [225.84+23.46%* *0.05
+OLETF
400TGG
98.6+2.29 148.7+£13.7 | 212.5+15.2 | 237.9+19.6 [222.7+17.15%* *0.05
+OLETF




- Total cholesterol &% H]xL

= 67] 2o o3l Total cholesterol &S Bl Wl tt, T AT E4HS Aol 19
A 609 ol F fel@ Ads walrh
Total cholesterol(mg/da?)
P values
Baseline 30 days 60 days 90 days 120 days |(Compared tq
OLETF)
LETO 125.4+49.85 | 121.7+12.5 | 132.6+10.7 | 127.4+£9.67 | 132.7+13.4
OLETF 133.7+£13.5 | 143.5+14.1 214.7+£14.6 | 269.4+15.3 | 276.5+11.3
400WGG
129.7+£9.62 | 132.7+13.8 | 206.5+15.9 | 253.7+17.6 [260.6+12.7* *0.05
+OLETF
400RGG
138.3+12.6 | 137.4+10.7 [183.5112.5%%| 225.9+16.5%* |237.7+19.4%~* *%(0.01
+OLETF
400BGG
125.6+11.4 | 129.5+10.7 |193.5+12.6*%| 242.6+17.9% |241.6+18.3** *0.05
+OLETF
400TGG
134.2+ 137.6+£11.5 | 202.3+£10.7 | 245.8+13.6* | 251.4+15.8* *0.05
+OLETF
- Free fatty acid % H]xL
= 67 2Eo] U&) Free fatty acid =S Hlustgdtr, E4HS 309,348 609 H=
A 002 AR AFOIA fold 2ds novh
Free fatty acid (vEqg/))
P values
Baseline 30 days 60 days 90 days 120 days |(Compared tq
OLETF)
LETO 518.5+14.6 | 523.7+18.5 | 527.5+12.3 | 521.6+15.9 | 529.3+14.6
OLETF 573.7+£17.3 | 653.2+23.6 | 695.3+26.3 | 747.2+25.5 | 759.6+23.6
400WGG
556.4+15.6 | 642.5+21.3 | 673.4+19.6 | 720.6+23.4 |734.2+18.5* *0.05
+OLETF
400RGG 707.3+19.6%%*
569.7+19.6 | 627.2+22.4%x |662.3+23.9* 712.3+22.3x%|*x0.05, **0.01
+OLETF
400BGG
571.8+14.8 | 648.2+19.6 |654.7+27.2*| 711.4+23.6% | 725.3+24.2* *0.05
+OLETF
400TGG
582.5+17.6 | 637.2+25.3 | 682.3+22.1 | 711.2+18.7+ | 732.5+£25.6* *0.05

+OLETF




- eNOS, catalase 57} &3

of ot

-

= Aow WelA vk wEkA e BA

= LETO
= OLETF
/1 400WGG
N 400RGG
I 400BGG
3 400TGG

arbitrary unit (eNOS)

Baseline 30

RGG % BGGMA00 mg/kg) Fo] 2¥ o]%

Endothelial NOS (eNOS)+= NOS3#aL ¢

NO(Nitrogen oxide) @A &4(eNOS)9 Z7F= d3S o] 9slo]
59| Al&o] eNOSE #HIE
£ 714 ey, o1 A= olger Eoh

fold oz =7MA7] (Effect on plasma CAT levels)

24 dal daeld NOE AAdste]l 944 7)s

rrﬂ

1
= o

g

°l

24

&0
o

N o
P

60 90 120

Time (days)

BH Fo= @749 Catalase (CAT)E




Catalase (U/mL)

d LETO
T OLETF
1 400WGG
= 400RGG
B 400BGG
1 400TGG

Baseline 30

60
Time (days)

90




U AxemE o83 Y% A 5 A7
- AR LEEQ LETO/ OLETF ratsol 400 mg/kg&@o2 4% ARE 49 FoHFd

T Sy =AH 93t AF ¥lEA|S(ejection fraction) % FHAA ©EE (fractional
o
=

- A%Es T (1209 F) WGG, RGG, BGG, TGGe EoFol A A4utZ74 (ejection
fraction) @ #FA4A @& (fractional shortening)S 2213},

c A3E B LETO &+ (LETO), OLETF +*, 400 mg/kg WGG, RGG, BGG, TGGH
of ol Al A BFEAl4 x FHA @EE (fractional shortening)> Zb2b th5-3} 2kt),
% 49 ¥ 400 mg/kg RGG Toﬁoﬂﬁ A BrEAIFTIE SATA 02 frolstAl oAl
HATh (++p<0.01). 183 400 mg/kg RGG 2 BGG FowolA HAd @58
(fractional shortening)#te] #A4&7F BAIEd fFgHoe=z  AAFHIATE  (%p<0.05,
«:p<0.01) ©] A%} Hol 400 mg/kg RGG B BGG FolwolA el a50] de
AoR B,

dD LETO
©® OLETF
® 400WGG
® 400RGG
@ 400BGG

S4l+-(120%)

E=d

@ 5222888

jection fraction (LETO as 100%)
8

o B

4

it

1B L i s 1 o i i 2
LETO OLETF WGG RGG TGG LETO OLETF WGG RGG BGG TGG
400 me/le day 400 mg/leg/day

A% 3sto] Zbtoll A norepinephrine®] 9& X%
Ad=E = R baseline% 7o 2 KClol 3 5%
norepinephrine ° tgt Z} Fo|Axo] FE0ES 7|Fo% . 2ol gk = A v

o ofefeb Fo] e

- 1209 ¥ &Y
ix(.)]




- BAEFHTel goiA mBelILy s gl 1077 ~ 107 M s =7 A e
W, OLETF wollAl Aol Hls) dae] s=50] 107 M ¥ sk 4o F7fs}
Qi e, 4 FAE T T RGG B BGGEIA Bie) £50] sk oo
frold ol FFgAE Tl S (A" %3, « X0.01). ofsh ¢ HFgom wo}
400 mg/kg8Ze] RGGH BGGe] A7kt Foliz gl daqFelfdel as
o gvrg. vk ARl Al A8 Al E AT WA dgEojord Aom ARy

- 120¥ & WS A= o] Z+ito A Carbachold] 93] FEHE o] ghukS-o A o] gt

S =A35eth o] gHESS paselineS 7)oz KCl dldk £=S 100%= o}@
Carbacholel]l 3t 7z} sXo A2l o]dwt-&S 7|55t S. 2o thdl o] uk-&2 ol e}
o] el
- d#o| 5ol QoA Carbachols Fs=o&E4o=2 A& i, OLETF oA LETO

ﬂ_[N

i g de] ool 107° M FEH &= gEHoR AAHJLS. Y, 4FAH
Foa 5 RGG % BGGw oA o] o]k o] OLETE vl H|dl] & SJEH R f9
3 Z7IRS (28 2 F, o« [X0.01). 0|9 e Fgog Hol 400 mg/kgdH
2 BGGY A7 FAE sEAA sl asol ASs AR iy
Ot FE55 v R ARl Al HEAldl= AT dA deEojoF 3 Fow
A}

P

o

¥2,
)
_4 ON

- o]l AFo|A 400 mg/kg RGG E BGG FoliolA sl Hd &5 =
H7rE e 27t Az S4ke A B o] daA Jes S B E
A Rl stglom "4 Mt olHU= g W VeSS BY

4y
AN o
2
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c 2 AP HAL BnrdeaddA] Wi, F4, S4b Be 4k FAEds 2 ASAE
g2 Ad Zes Brkske A4,

c FrEFAGES FIE 95te] A " Hoa] 2EYAXFEA FHcorticosterone
4 3 FAleA hydroxytryptamme*‘:‘“ sto] W4k, SA4b, A, H=Ae] FdaEds
R ABAEGA A aee B E.

Chronic stress was found to increase adrenal gland weight and serum

corticosterone and 5-HT levels (Gamaro GC et al., 2003)

*

x 218 t]x}el (Experimental design)

Antioxidative stress parameters.

LETO « P e
OLETF~ : Plasma- enzymatic antioxidants, such as
s e A superoxide dismutase (50D) glutathione
400 RGGH+OLETF«~
400 BGGHOLETF. | peroxidase (GSH-Px) catalase (CAT) and
400 TGG+OLETEF+ . o (MDA)«

7 ol (120 °'y
@ f f + &

Bas inee
S 4Z9| NES 238 HAEA X EEA.

Antistress parameters.
: Serum- corticosterone.

Adrenal gland-5-hydroxytryptamine:

« 49 g
67 (G n=T)

LETO "jz+" (LETO), OLETF

400 mg/kg WGG, RGG, BGG, TGGFo

- GugE AIEES o83t 4F9 A E(400mg/kg WGG, RGG, BGG, TGG)F4
1209 st o, Wz 9@ BAS FEste 2EHRAasel digk 3rtE s
=

- LETO 9z (LETO), OLETF i, 400 mg/kg WGG, RGG, BGG, TGGEoI 7oA 2
Ef2A17e 3 SOD, CAT, GSH-Px @ MDA levelollA] Z7)7F A8 FolA] Fo 4
¢l ~EH A AAasS B9t (xP<0.05, *+P<0.01)




Plasma Levels

LETO

OLETF
400WGG

+OLETF
400RGG

+OLETF
400BGG

+OLETF
400TGG

+OLETF

Oxdative stress:

Baseline

27.65+£2.14

26.43+1.97

28.56+2.03

25.39+1.75

27.94+2.13

25.82+2.04

Plasma Levels

LETO
OLETF
400WGG

+OLETF
400RGG

+OLETF
400BGG

+OLETF
400TGG

+OLETF

- d%F CATH®
90 o] -
e ErO% 604

Baseline

13.45+£2.26
14.834+2.95

13.79+2.37

14.814£2.75

14.19+2.68

14.93+2.84

il
fz
rE

30 days

28.32+1.98

27.47+1.32

28.42+2.07
26.53+1.76
24.76+1.90

25.98+2.13

Oxdative

30 days

14.83+3.02
14.96+3.15

13.99+2.98
14.52+3.43
15.82+3.69

15.42+3.01

superoxide

60 days

29.93+1.43

26.37£1.98

27.43£1.48
28.56£1.91
29.32+2.02*

25.49+1.99

stress: Catalase

60 days

14.56+ 2.94
13.86+2.83

14.68+2.76
15.99+2.77
17.48+2.52*

15.93+3.24

dismutase
90 days

28.48+2.02

23.65+2.13

27.19+1.98%*

27.65+1.54**

28.974+2.05%*  27.97+£2.79**
24.52+1.90 26.32+2.10*
(U/mL)

90 days 120 days

14.84+2.42 14.91£3.01

14.69+2.69 13.484+2.72
16.54+2.75% 16.97+£2.58*
18.65+2.95* 18.48+3.19*
17.48+3.42* 19.6943.04**
15.58+2.69 16.43+3.45%*

(U/mL)

120 days

27.63+£2.25

23.92+2.54

28.46+2.71%**

29.82+3.01**

P values

(Compared to

OLETF)

**P<0.01

**P<0.01

*P<0.05,
**P<().01

*P<0.05

P values
(Compared to
OLETF)

*P<0.05

*P<0.01

*P<0.05,
**P<0.01

*P<0.05

g/kg WGG T 2 400 mg/kg RGG FolutolA Fo

'—‘7]‘_9‘_—‘**

S el em (xP<0.05), 400 mg/kg BGG Fof -9
YR AT (+P<0.05,
o] ¢ CAT® F7tasS Huth o<t
17t FoIr] 5 CAT 45

#xP<0.01). ©}ut
2o Adw uol
ZINA AbsiiE




Plasma Levels

Oxdative stress:  Glutathione peroxidase (U/mL)

P values

Baseline 30 days 60 days 90 days 120 days (Compared to
OLETF)
1325.26 1426.27 1362.26 1329.46 1359.36
LETO
+116.24 +132.76 +143.48 +122.28 +143.81
1375.26 1359.39 1398.38 1298.57 1365.16
OLETF
+126.37 +128.47 +154.87 +141.90 +153.09
400WGG 1384.27 1439.36 1548.38 1558.38 1698.38 *0.05,
+OLETF +119.38 +132.49 +137.27 +130.76%* +135.87** **0.01
400RGG 1296.29 1384.28 1438.37 1769.57 1743.83 ]
+OLETF +142.85 +153.13 +148.45 +154.98%* +129.58** '
400BGG 1345.60 1478.24 1587.39 1846.38 1984.37 s
+OLETF +138.27 +138.37 +153.76* +176.47** +142.47** i
400TGG 1285.29 1427.29 1587.59 1658.49 1636.92 *0.05
+OLETF +125.25 +149.35 +127.39 +165.09%* +164.38%* ;

- GSH-PxA %2 ®W 400 mg/kg WGG, 400 mg/kg RGG 2 400 mg/kg TGGFo ol
Al Fol 909 o] FRE oAl FUtAETS YUEhlen (xP<0.05, *+P<0.01), 400
mg/kg BGG FoToAe= Fof 609 olFHE FoAAHA FTETS YEHAT
(xP<0.05, **P<0.01). °]¢} £ AR Hol 459 At Gafde=dA F7T F
o]A] % GSH-Px 84S Z7MAA ASAEd A %S Hole o=z yridrh

Plasma Levels

Oxdative stress: Malondialdehyde (nmol/mL)

. P values
Baseline 30 days 60 days 90 days 120 days (Compared to
OLETF)
LETO 7.38+1.26 7.03+£1.43 7.39£1.79 7.9242.23 8.41+1.58
OLETF 7.62+1.03 7.19+1.74 9.93+1.97 10.42+2.41 13.85+2.04
400WGG *0.05,
8.31%1.15 7.65+1.39 7.02+£2.10 8.37£1.90 11.43+1.96
+OLETF *%0.01
400RGG
7.97+1.03 7.43+£2.04 7.14+1.85 7.16£1.76* 7.42+1.87** **0.01
+OLETF
400BGG
7.16£0.09 7.10£1.96 7.77£1.77 7.96+1.94* 8.43+2.13* *0.05
+OLETF
400TGG
7.41£1.21 7.65+2.14 8.384+2.20 9.54+1.85 11.76+2.53 *0.05
+OLETF

o

- MDAX#Z B4 400 mg/kg WGG % 400 mg/kg TGGFo o= 1209 H<F #9
2ol zo]E Holx &gttt (P>0.05). 400 mg/kg RGG % 400 mg/kg BGG o] Toll A]
= Fo] 909 o]FRE foA¢l ZtasS YR (P<0.05, #xP<0.01). o] ¢} 7o
Axz Hol 2% AH (RGG ¥ BGHE YhaiidtsEoA ZA73F FoA dF MDA &




e Z7HAA AR Ed 2o 35S

Brain Levels
Dopamine (ug/g)

AEE=Y (120 days)

P values
(Compared to OLETF)

LETO 0.68+0.08
OLETF 0.50+0.07
400WGG
0.56+0.06* *P<0.01
+OLETF
400RGG
0.69+0.07** **P<(.01
+OLETF
400BGG
0.65+0.08** **P<(0.01
+OLETF
400TGG
0.60£0.09** **P<(.01
+OLETF
- HFxZAqMe ~EY 29 #Ho] 9l Dopamine levels, SOD % MDAAZE B %
X Dopamine levelsol 4 400 mg/kg WGG % TGGHEA9 A9 Fol 120 o] 39
oAl Z7ta%S YEYLE ¥H 400 mg/kg RGG 2 400 mg/kg BGG Fo] ol A=
Fol 60Y o]FHH Fo4Q S7ltas S HERAY (xP<0.05, #+P<0.01). o]} &2 2
B2 Hol 4F A E (RGG ¥ BGOR)«= YaaZsedA A7t FoA &% Dopaine &
=2 S7MIA 2EU2qAES S Y= Ao® grbdEn.

Brain Levels

Oxdative stress:

AEE=Y (120 days)
LETO 18.53+1.53
OLETF 11.42+1.48
400WGG
9.69+1.26%*
+OLETF
400RGG
8.47+0.09**
+OLETF
400BGG
9.47+1.07*
+OLETF
400TGG
10.85+2.14
+OLETF
- ¥ 2AY SOD levelsoll A BHW 4%F¢] AlgeoAd BHF 1209 o] F

superoxide dismutase (U/mg protein)

P values
(Compared to OLETF)

*P<0.01
**P<0.01

*P<0.05

CESE N R

o]Z Yetlom, MDA levelsol A+ 400 mg/kg RGG 2 400 mg/kg BGG Fof 7ol A

T FolAdRl FUta S YERATY (xP<0.05, *+P<0.01).




Brain Levels

Oxdative stress:

Malondialdehyde (nmol/g

AEEBZ Y (120 days)

LETO 4.38+0.89
OLETF 8.76+0.91
400WGG
8.03£1.02
+OLETF
400RGG
6.32+0.95%*
+OLETF
400BGG
7.28+1.03*
+OLETF
400TGG
8.04+0.99
+OLETF
- olsh g2 Az wel 2% A8 (RGG ¥ BGRE TR
ZZA4Y SODE%E Z7F 2 MDA %7} 7AaEo] ~Ef 294 &
7he et

Blood Levels

LETO
OLETF
400WGG

+OLETF
400RGG

+OLETF
400BGG

+OLETF
400TGG

+OLETF

Baseline

6.57+0.06
6.89+0.09

6.43+1.03

6.74+0.09

6.92+0.08

6.85+1.02

Corticosterone (ng/100 ml)

protein)
P values
(Compared to OLETF)

*0.05
**0.01

*0.05

30 days 60 days 90 days

6.64+1.10 6.73+1.06 6.52+0.07

6.89+1.04 7.93+0.07 11.75+0.09
6.37+1.08 6.95+£0.09* 10.89+0.09*
6.75+0.09 6.84+0.06* 9.68+1.02%*
6.49+1.09 7.03£1.01 9.42+1.04*
6.38+1.05 6.72+0.09 9.37+0.09*

120 days

6.83+0.08
10.63+0.09

11.42+0.07*
8.75+1.02*
9.96+0.09*

8.69+1.01*

P values

(Compared to
OLETF)

*0.05

*0.05

*0.05

*0.05




Adrenal gland
5-hydroxytryptamine  (5-HT) (ug/g)

AE3SE Y (120 days) P values

(Compared to OLETF)

LETO 0.93+0.03
OLETF 1.65+0.25
400WGG
1.59+0.09
+OLETF
400RGG
1.37+0.22* *0.05
+OLETF
400BGG
1.34+£0.17* *().05
+OLETF
400TGG
1.56+0.15
+OLETF

- g% 2E# 2~ 3279 Corticosterone % 5-HT levelsol| = 4FA 59 7
Al sl 289 AAZES YER ST




8. B4k, 4 AV AA 754 HIHEETT)

AHFEL 7FHo 427 WE(male Sparague-Dawley rat) 30 vtE] S AMEFF (L4 ol A
Thste] ARESATE B § 7 A AR Aol A APA SA tigk 237 FATH
AR Y] ARSEE S AU 22+1°TC, 5% 50+5% FrAE o™, 12 AR g Qo]
245 31(12 h light/dark cycle), E(ZHE o] &3 5A )2 Als(rodent chow,
AELS, 24h = F3skAl 5SSl

CTR: 2w 24 k5 Ax|7F glom t& Add2 5Y3stA vehicle ¥ 4 Fo
SCP: scopolamine 0.4 mg/kg & E7}%F o

Substrate H: €4 100 mg/kg & AT%F9

Substrate T: B]|=4F 100 mg/kg & 7 +5%o

Substrate W: M4+ 100 mg/kg & 74 T5F¢

Substrate B: 4100 mg/kg & A T+F

AHTE Yol JAEY Ales A, As Sk mE FE Fos ks
f“ﬂ(round tip feeding needle)E o]&3le] ZA G2 T3t B Ao AFES oFES
AAFEFZA AFFEES THTOW) 3A3te] o] 8313l 2m™, scopolamine
hydrobromide(SigmaCo., USA)= FAMHE A2 5ol s]Alste] R0 Folakqlt).
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& SCP 60 4 SCP
—& Substrate H 4l Substrate T
__ 50 50-
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0 Q
< 40 2 4]
Q >
c o
3 5
730 § %
8 @
g 201 & 20-
© [*]
0N ©
w [}
101 Wl
T 2 3 4 5 6 7 0 T T T T T T
Time (day) Time (day)
(C) (D)
©O CRR O CIR
60- & SCP 60- & SCP
Substrate B 4 Substrate W
50
I __ 50
8 ol O 8
= 40 2
§ b\———l > 40-{
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§ % €5
2 s
g 209 g 201
(] (]
410 b
10
I L N
Time (d
ime (day) Time (day)

%*p<0.05 vs the scopolamine by ANOVA (post hoc with Fisher's PLSD)

18, 228 Scopolamine Folo 3 7]od 7hE mdoxA A7|7F AlY oFE TRy}

=

st5 3 719 v X E= o -perform trial

ok o] gt 7ol wx= FFS dolry] f3 FES 3T Fo F 8UEStH
Morris water maze test & A3}t 7 A7Fe] perform trial #A ol 332t

Sk (spatial acquisition, 729 1)9] %7] A|ZHHS e Ad 7oA CTR(43.4+5.1),

SCP(50.0%£3.4), Substrate H(46.3%£4.2), Substrate
Substrate W(52.1+4.01)2 ¥4 47.4 % 7)o 2 H|<=

T(51.0£3.5), Substrate B(42.2+4.2),
A =939 o, Substrate

At A oFE1mS SEage] T3l 4 Y o] FHE SCP 1w fofgh
g5 atol 7 E15 AT}, (Substrate H, Substrate T, substrate B vs SCP) &35
A3E 938k scopolamine S FASFR S0l ELEal A7 Al E Folvb AgH

Ao shge# 2 SCP Lwdl vl A4 S el

=

W—j—“'“a °

#*p<0.05 vs the scopolamine by ANOVA (post hoc with Fisher's PLSD)
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5 < 10 55 104
Qo Qo

o o

c =

o o,

(C) (D)

__ 40, . 307

9 3 CTR g /3 CTR
° ) 30 3 scp o ) 3 SCpP
E ‘g Substrate B E E 20 EH Substrate W
[y [y 4
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'g g 201 g 8
g2 £ — 101
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17 229. Scopolamine fFofell o7k 7] H ZHE RdoM F7|FE ofm Foirh Skt

71999l w|x]+= % 3F-probe trial(goal quadrant duration time)

Acquisition phase 7} 8% & Al83F probe trial & A d3to] 5o #Ae =L o
gl 7]9o] FA %= FE(memory retention and consolidation)E 2 H.¢kt}. probe
trial Z¥}oll A goal quadrant oA HFE A|Zhg HlwsS o, AP oFE 1=l

SCP 1ol Hvlal CTR 152 H|23 B3-S glstglen, 71 % Substrate B 15
FoAd A= #olE HAFAJTHCTR(21.6%£5.5), SCP(14.24+3.6), Substrate H(20.2%0.5),
Substrate T(21.4%2.7), Substrate W(21.2+2.8), Substrate B(26.2+2.8))(71¥ 2).
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#*p<0.05 vs the control, Tp<0.05 the scopolamine by ANOVA (post hoc with
Fisher's PLSD)
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|
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Scopolamine ool &gk 7] 7HE RdolA A7|7F ok Fo47)

3.
") 2] += 9 38F-probe trial(frequency on plat form)

Plat form & #| A3+ 3 Plat form ©] YXstar AW =g]o AGslA Folrte= =
=3 A A= Substrate T 1ES A9 RE SR JEE0] SCP 1&9] 1|3

CTR 253 A4 FAS &AsAtHCTR(2.610.9), SCP(1.1+0.4), Substrate
H(2.6+0.2), Substrate T(2.4%0.2), Substrate W(2.8+0.5), Substrate
B(2.6+£0.2)(19 3). o|2X 7|3t k& Foq7t 7199 A3t 2 A7|FAel advt e
Ae BRI




T AAE AAsEkG 9 O EQS SA5] fE A eES JNHE Fite =FAIA
A s TS 559 Eole] X3S F E(ambulation)S S8t

CTR(4621.4+173.4), SCP(5299.2+104.5), Substrate H(5102.2+324.5), Substrate
T(4987.8+369.8), Substrate B(5530.24+431.7), Substrate W(4534.0£567.8)% 135 7+9

Frol % Aol U,

(A)
£ 7000
£ [ CTR
v 6000 1 scP
S
-.E 5000 _ Substrate H
S 4000
3
g‘ 3000
S 2000
&
2 10004
g o

(C)
£ 7000 I
v 6000 [ ScP
g 5000 N Subtrate B
S 4000
3
> 3000
X 2000
°
g 1000

19 230. Scopolamine Foof 23k 7]
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(B)

£ 7000

€ 3 CTR

i 6000 [ scP

"E 5000 Substrate T

S 4000

3

> 3000-

£ 20004

K}

g 1000-
(D)

£ 7000

€ 3 CTR

10 60001 3 scP

"3 5000 EHA Substrate W
S 40004

3

> 3000

£ 20004

5

g 1000

orE. E S
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3. 7199 E dddEse oA Ho 214 3= nA= Y

Al efzol 7198 HEAFSEANA Heo| FHA 3= wA= dFS Gotrr] fa
ACRE E4£4EE Z439th 719e] 254 8e st ¥ duigs 745 s
AChE &4 A4 EE F43A . CTR(131.8+4.4), SCP(110.3+5.8), Substrate
H(139.6%£14.2), Substrate T(133.0+15.5), Substrate B(129.0£11.0), Substrate
W(129.5+8.5)% CTR L&l W3] SCP 152 AChE &4 e &Xo] /254
Aadgon BE ANHFEIFAE AChE 849 &A4o] 3259 S sty 5).

(A) (B)
= 2001 =" 200+
g 3 CTR g 3 CTR
£ [ scP £ t 4 scpP
s _ « Substrate H g1 . - 77 Substrate T
5 —— 5 T
£ 1001 £ 100
8 8
5 5
o 50 S 50
& =
g o g o
(C) (D)
? 2001 ’—g 200+
£ 3 CTR £ [ CTR
£ ScP £ ScpP
© 1504 t = = 1504 t =
S —_— * Substrate B s —_ * B Substrate W
8 8
£ 100 £ 100
3 3
5 5
8 501 8 501
w w
S S
< 0 < 0

#*p<0.05 vs the control, Tp<0.05 the scopolamine by ANOVA (post hoc with Fisher's
PLSD)
19 231, AlFEZ AT Fo] & gl A acetylcholinesterase &84

=

Ay

g
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5. 71994 5 2

[ o - - | — PSDYS
| S —— | <— GAPDH
SCP

CTR SCP+H CTR SCP SCP+W
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[ .0 e e 49 a9 o 9 | «— GAPDH

| - ——— - - +— DSOS

| S S S S | «— CAPDI
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a9 232, AlFEA AT Fo] & vt A AlYHA A E Psd9s EE 54
71998 7AE AdsEoA g 92 7|Yed #HE AAsEH wstE AHH7] 95
ulz2o Al 7R 2 217 AA(synapse; AW AVIE ER1E = A x<Q
Psd95(post—synaptic density protein 95)¢ @& HA7|9E(Western blot)o &2
ghelskglth. CTR Ol H|s] SCP = wdo] AsIglon, e AlFETI5A Psd9os <

o] SCP B} F7lels AL elskglnt.

* AE

L7198 ba BdolA Aldef=e] 73t 47Fo a¥= scopolamine °f o] 3}
71oe AR stsad e et

2719934 BdolA AFokEe AVt AR mdes a1 dAAE A
QLS SAstE gAE o= 9SS v XA Zodrh

371983 a 2ol AlFok=e] A7 ATl & WO sinpEA oA
acetylcholinesterase BEAZAHE HAAllA BAFHoZ Fo4 Jde ardA
R AT

4719834 BdolA AdES TEd Yo TFF 9Es o= sivt

Aol Zst v PSD95 @ o] Sk = At Mes el
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=
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1
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[e)
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rutin =< SigmaAl Aok A&
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=
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4) ZAEY, ginsenoside % 2 TLC 3® A}

ZAEY s 2 TLCOl 93k ginsenoside pattern A= $°¥3} n-butanol F=4H
(48-50)° <3 FAEY #3S dojr 5% methanol &NO 2 A|Fste] oF 10 w
silica gel 60 Fosy TLC plateoll A4 gk = AN G =AM =
chloroform/methanol/water(65:35:10) 3t5-2.2 A7 30% St &HS FHshaL
110TColA 1031 EAAA 1 edS ARSIt 12131 HPLCol|l 9% ginsenoside %
A of WEH 22 o= FaEgith

(e}
rx oz

:

o 12

)

- AZE7] ¢ AL F3E71(DAD), 203 nm
2] : Eclipse Plus C18 (4.6 < 150 mm, 3.5 pm)

- ol E/MHAEYER 82/18 %, - 5% : 1.6 mL/min- Y% : 10 uL
Al ZHEE) (%) MM EYEH(%)
0 82 18
10 30 20
30 73 27
40 70 30
95 49 51
56 10 90
61 10 90
62 82 18
65 82 18

5) F d=sstE 9 & ZgR o= s 24}

Z HE3gEL Folin-Denis  WHGDA 2 43 d. A& 0.5 mLd
Folin-Ciocalteu reagent 0.5 mLE 7}sfe] &3sta 383F AHAASE & 2% sodium
carbonate && 10 mLE 7Fsta 1AIRE BQF ARoA WHGAIZI $ UV/VIS

spectrophotometerS ARE3}e] 750 nmollA 3 =E =A% =524 gallic




acidg AH&ste] & #HEsieteE d%s okt & ZutHol= %> Moreno 5(52)9]
v whel A2 1 mLell 10% aluminium nitrate 0.1 mlL, 1M potassium acetate 0.1
mL % ethanol 4.3 mLE 7}sfo] Aol 40837 vH-gA171 & 415 nmolA] SHE=E 574
sttt ETEdEA ruting AREStY] F EdfE-olE RS Felith

6) DPPH free radicals ©]-8-3F scavenging activity Z=A}
DPPH(1,1-diphenyl-2-picrylhydrazyl) free radicalS ©]-8&3%F scavenging activity:
Bloise] W (53)el 2ls)A ZAFsH3ItE DPPH &H(DPPH 12 mgS 100 mL ethanolol]
s §3A17 = FHT 100 mLE 71s ) 2 mLol| A5 €9 0.5 mLE 7Fste] WhgA]
el Mg FFLEe] AolE FAbste] g o g eI

Scavenging activity(%) = (FH7FY F3 %= - A8 #A7HY FZ=/FH7Y 53
= x 100

D OAFA R B4 sEele] EA by 2

=
WA, tgetat 2 benzopyrene ¥ s
AFsEitt. Benzopyrene % A Z2A2 tha 3 2

- Z+4] : Eclipse Plus C18, Agilent, (4.6 X 250 mm, 5 pm)
- ZHEex 0 30T

- ol SHAEYEHY = 9 (8:2)

- o] % 1.0 mL/min

- HE=7] C@FHE7], A719 294, FE9HE 404 o

7h JJr% A=z
(1) 717] : Fluid bed granulator batch model
(2) Alxzz7 @ F59 F% 45Bx, $YT7] &% 90T, ¥FF7] 4= 2.0 bar,
F4# =% 60T, FY4% 300 g/min
(3) €A : 1% Hydroxy propyl methyl cellulose(HPMC)
(4) Pellet Z17] : ¢1.2 mm W<
(5) #go FEdF : 5% ols}

W By A
(1) 23l f5




(2) 25C, RH 75%, 10713t =%
(3) 35, RH 80%, 103t ==
(4) 40C, RH 75%, 10713t =%

(5) 3C ¥ B+
(6) A= BEHRH 40 + 5%)

9 e 574

=4 2 S EFE 598 A9 AYoRE Axd ¥ S5 WHA] HPMCE #4935}
o 2 ®He| whel Disintegation testor(KUKJE Engineering CO.OE &3les =4
=

2. B4, S4ke) Az 2 AR, A8, AFA=x
7h EFA 2 SA Az

719 &b, IS4 2 et o2 A2 dHo AEQ Skl Ed el uhE) o]
gk AAA HHE sh7] ek QIR o] WA, FE(HEA10948%, 2011. 7.
25)gel mep Azl W 7 8-S Al wet EsEE B /8ol HATHA
T 7B 2012. 1. 26). wEbA B A= B4 AFolE BS AMEEH ga £E
715 o]g3le] ol AxdIH o thEo Ax A uet glFAaky S-S Al zE i

(1) ®f=4E A

> [(FEaz@am] » 5

EN
ot
o

of| g 258-(A-2>957) 60°C 4A)7F
ZAF 95T 30% 60°C 60A7F
522 207(95TCT>607) 40°C 80A|ZF
(2) 34 Ax A
> G > A% | 339> S Ax3py 33 w0y
o d 108 (H2>98C) 60°C, 16A17F
ZAF 98T, 80% 50C, 16A13F
Z< 30%(98T>601)
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:75C, 10717
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%:85C, 10117
32185, 1047

12} 5
22k &
SE
A7}

MN'M{Nr

—r‘—r‘r—r‘rﬂ—‘

o))}
ol

72Bx
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th H=A 2

9] ginsenoside ¥

ginsenoside Rbl
B AEE o] &3
A7) 3ol o=
91, 6.63 mg/go=
d5-(% Flg 3 H=4E 559
1.5 10, Rg3(s) &S 3-64 %=
—1—7}3}"3“’ ginsenoside-Rk1< 0.24 mg/g, Rgb+ 0.34 mg/g2]
e A=HAh
E}\LA =50 Alxoelata 3 4 9l= Rkl¥}
o] F7}st= Aol Jo (312 Aol <9l 93
mg/g, Nam 5(30)2 °F 4.07 mg/golw 33 4t
aakgith. gk Rgbel 74 @B 4 4
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©

ate] 715 F7F B NEQJA Y5 TFolghes SHA B HFA w599
SR T8 & o]Fo] How, o5 FEAFY AAHEA T AlEE AL E
W OEAZ givha BdEy, AR 2 gatE A ol-gsto] A3 HFA 255 55
9] ginsenoside®] HPLC #E1& 18 1, 29} o] A< L% retention timeol] ¢ &
=0]9] peak® YEFSTE 181} ginsenoside-Rg3(s)e] 74 %O}OEE geletr] ofH -
A9l peak’t AEH ] Fatoltt SA4te] w5y 2 YAFo R YET
3 48, ¥ AR Ado 93 B4t FF N9 ginsenosides o
=t 2ol Ginsenosides ¢ % (mg/g)
Rbl Rgl Rg3(s) Rbl + Rgl
A 2.54 2.55 0.04 5.09
B 3.11 2.80 0.06 591
C 3.69 2.94 0.08 6.63
¥ 49, & Aol o3t 2} FZ 99 ginsenosides S
) Ginsenosides ¥ (mg/g)
g4 559
Rbl Rgl Rg3(s) Rb1l + Rgl
A 4.95 1.93 0.28 6.88
B 4.80 1.93 0.28 6.73
C 4.76 1.94 0.27 6.70
¥ 50. FZ Mol ginsenosides T
] Ginsenosides(mg/g)
5
Rgl Rb1l Rg3(s) Rk1 Rgbh
A EE 1.06 4.82 1.01 0.24 0.34
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233. HPLC chromatogram of ginsenoside-Rb1, Rgl and Rg3(s) from
3 Taegeuk ginseng water extracts prepared by laboratory scale.
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19 234. HPLC chromatogram of ginsenoside-Rb1l, Rgl and Rg3(s) from

3 Taegeuk ginseng water extracts prepared by large scale.
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Fig. 235. HPLC chromatogram of ginsenoside—-Rb1, Rgl, Rg3(s), Rkl, and Rgb

from Black ginseng water extracts

b Bl=aF 2 ZaF mE90] TLCO 93 ginsenoside & F4

BS54t S4kY] E5EE 5599 ginsenosided] TLC sf®ls AR Ay 17 49
o] H=4t s5 Yol ginsenoside-Rb1¥ Rgl #7838 Yehsk o Reg3(s)v= &7
A YEbgon | ZA4F sF Mo A= ginsenoside-Rbl, Rgl, Rg3(s) ¥ Rk1& #9alA o
Eft o RgbE BF Y ey thE A/EmE AFEste] &ld dagdo] rkar et
=

% 236. TLC chromatogram of ginseng saponin from
Taegeuk and Black ginseng extracts
A @ Taegeuk ginseng extract, B : Black ginseng extract
C : Rbl, D : Rgl, E : Rg3(s), F : Rkl, G : Rg
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353 H=AE B S4F w509 T dEsde 3§ PRl 3
(Unit : % dry basis, #g/100g)
225 39 5 Amoae el
QGLD
Bl =4t 0.82 319"
=4t 1.64 678"
o}) DPPH free radicalel ¢]3%+ scavenging activities FA}

DPPH free radical scavenging ability(%)

1% 237. DPPH free radical scavenging abilities of water extract

B0
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o

Reaction time{min)

of Taegeuk and Black ginseng.

DPPH &9 2 mL¢} 2% &4 H=4 3 54 255 §59 0.5 mLE s}
DPPH free radicalell 2]%t scavenging activitiesE ZAFeE 23} Fig. 59F #t}h dks 1
i %o AL HFA 5 0] 34.5%, A 592 61.1%= YHERY A4 F590] H
4 FFA] 1.7v) ool FAS YeRfI 3 3.125 x 107%2] F%9 vitamine C
= 1§ 48.1%0 2ds B3tk o7 Ak 5% Foll 73.7%% DPPH &2AS4S B
2 A Ayt 1,000 pg/mlLe] sEoA 30 AHAl oF 75%9] EAtsEd S vERH
8@ v AR AT
3 54, WREAIZE wWE BS54 2 54 559 9] DPPH radical scavenging activities
Ginseng Reaction time(min)
extracts 1 2 3 4 5}
Taegeuk 0 34.5" 40.1 43.1 454 47.2
Black 61.1 68.1 71.3 72.8 73.7
Vitamine C* 48.1 48.0 47.8 47.8 47.8




Bt 2 S w5 AFo R AAdS A AW AFs, Fus, AT,
tgataroll glolA ' Sk A9 benzo(oé)pyrene 4 T2 VAR B A4 34
S w3 9, Fig. 6). PAHs(polycyclic aromatic hydrocarbons, 27 o]4te] #iAl e =
7HAAL 3= vhek WS '8k el £33k benzo(a)pyrene 300-600T 9] 21
ol Bk A Al AAEHO FAEAER Eebdo] Ad Aor duA T—HL?Q]%LL?L&—
(International Agency for Research on Cancer, IARC)E 1& 1(&E2)E 2733}
B AN 35 3% S4ke Azt sFdoE AxIs o benzopyrene«] gHgol

0.31 wg/kgo = YEbsth. Cho 5(42)°] EJ—@ w-goll ot Btele] -5 120TellA
603 €42 3 benzopyrene®@ol 0.47 pg/kgolA 3007k dAElE P "= 2.29
pg/kg= F7VklaL, 1358 937174 F4F - AxA S wHEste] A4S AxdS o 1
3= 0.92, 33+ 1.20, 53+ 1.49, 73]= 1.97, 938]= 2.06 pg/kg® YElTaL B I3}
Rom Al =4ke] A% 2 pe/kg ol deletal Bastlth 12t Cho 5(43)¢] KaLe
ot 1-737HA 54k - Axete] AxgE 4kl A5 oF 0.08 peg/kg, 93|7bA F4t- A

=
Zsto] Azt Sk oF 0.15 pg/kg® v W ?%O]E‘r B sty E 4w =2k
AZxE WHEste] Alxgt 54k AL mbe] dFEo] A+ benzopyrene® A 7F
0.1, 7]3ke] oF 0.4 pg/kg AETHL Halstgloh
3 55, H=A R A w5909 AEsHA 9l e E4
g ZHts ek | 54 (mg/ke) At oA 7 Benzopyrene
(ppm) = —— (CFU/mL) (ng/kg)
H 7}5’5‘

=4 w599 | EHE | 01 0.0 170 =4 -
i w59 24= 0.0 0.0 70 =4 0.31

O.0800

Q0600 ¥ = D013%: - 0.000L /
Ri=1

~

0.0400 -~

As i

Q0200

0.0000

ppb

13 238. Standard curve of benzopyrene.
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T8 AF Azl Basgk H7HES]
Hydroxypropylmethyl cellulose Phthalate(HPMCP)E 0, 5, 10, 15 ¥ 20%% #7}3sho]

88 AEE Azl o B84 AlEe 2 Al a4 FEAAL 7]l o F st

)
|

of wj AAl ZEAIQ HPMCPO 42 3 129 . o] 84 AFY B3l A

= ¥ 133 #o] HPMCPE 10% 7HA] = =
15% o4 ;YA Wl Bk A9 dobx o} B4, S B84 AL A%
g ujoll = HPMCPE 15% ol i®sioF dvh= Ale & 4 AATGE 13, 14)
¥ 58. 84 Ao HPMCP AA 8=
e ] - Enteric coating pellets test sheet(%6)
o070 Xﬂ?
HPMCP 5% HPMCP 10% | HPMCP 15% | HPMCP 20%
4t 476" 9.29 13.90 18.46
Ef = At 476 9.41 13.92 18.33
* The ratio of HPMCP of Enteric coating pellets product 100g
3 59 St o3t A8 AFe FA= AlY Ad
= HPMCP 5% HPMCP 10% | HPMCP 15% | HPMCP 20%
Zo]"g“/\é] Zﬂ‘ﬁ‘ * ok 0 N N ] 0
14 20l 14 2 1< 2 1< 2
A EFE 559 + + + + - + - +
B4 555 559 + + + + - + - +
HPMCP : Hydroxy propyl methyl cellulose Phthalate
+ 0 FElE, - BEllEA 2
#* NaCl 2.0 go] & 2F 24 mL 2 2< 718t 1 L& s}, o] Ao 1A Eugiy

pH+E ¢F 1.20]t} - 120% ZF Bajux] olof 3
wx 0.2N-KH,PO, €9 250 mLel 0.2N-NaOH €9 118 mL @ &< 7}sle] 1 L= 3
T}, o] He Fal Ewsly 1 pHE ¢F 6.80|th - 60% o]yo] EaE]ojoF 3t




FEA HHEAFY Sa=

Absorbance
. Amount of pellet . .
Coating amount . ) (500 nm) after | Disintegrative
(mg/850 mL of disintegration o _ .
of HPMCP(%) . disintegration ratio(%6)
solution I, pH 1.2) .
for 120 min
0 0.000 0.0
120 0.004 20.0
240 0.008 40.0
360 0.012 60.0
480 0.016 80.0
600 0.021 100.0
5 0.009 43.8
10 0.006 29.5
15 0.001 5.7
20 0.001 5.7
i) 3y B AEd A Alx oA
HH(pellet) Alx A a3 2ok 5599 2= JAF= °F 457 50BxE =74
il 5T #H7IE FEE Axstal F5S WA YsiAdE HPMCE 057 1.0%
AE F"E vk F8A AlEFS HPMCPE of 15% ol Z®stal A7]& A¥ste] X
getc) o] wl HAZ HPMCP7F Z® & 2 v & 9 Zth
rE5s ¥
%%@1] > %E .11475—-1 > Zﬂi E\J 5{_%1 > /}jtg > ET-_%]'
45~ 50Bx HPMC HEi= #16 A
HPMCP (A7 1.2 mm)
59 AleEs A AR
75790TC
F54=:17 3 bar
A EL5:48+5T




g9l g30) FEAAS thrombin THe) WAL FFS 24 AN BT, T 2
F% wF0) ole] 74 7180 RHABE thewt 2ol AXAAHTH 8). 1T 80%
Et oo 1 =2 [¢) S

84 23 2 99% EtOH 7F&A 23S ZAl8te] Fig. 83 o] HIstw 7 239
thrombin time°l| V) X|= F&FS ZASE A= ¥ 159 2o oA o2 ZASFA A RE
Ethyl acetate & &A= EHIF4 5 A9 SA4 594 - =

o, ZALEW FF A= 7] Adso] A =AY S w5 A= E oAb
o7} AT T FALE U] EAZ] EEoAMx <f7te] A% o

AR = 84S 319 A% thrombin timeolE 8 AF3S FAEI oW, 90% EtOH
insoluble #&olM= B4t sFdo] A4 FFAEG RS E AAXZT. 99%

EtOH insoluble ¥23} 99% EtOH soluble E&oAx= 34} HZdo] B4t H=dn

k

o g8 Aol =A JElHT &3 o= prothrombin time(PT)o|4} activated
partial thromboplastin time(APTT)S FAFst] Q1A &= U] g3 Szl w]

A= Gge 2ARIA S,

5 grams of Taegeuk and black ginseng water extract

Disolved in 50mL of D.W.
50mL of n-hexane x 4 times

n—-Hexane layer Aqueous |ayer
‘50mL of ethylacetate x 4 times

|

Ethy| acetate layer Agueous layer
‘50mL of n—BuOH x 4 times

n—-BuOH layer Aqueous layer

Evaporation
Disolved in 20mL D.W.
Added 80mL of EtOH

Washing n—-BuOH fr. ‘ |
with D.W. PPT SUP

Evaporation Evaporation

50mL OW x 2 times
Evaporation

1% 240. Preparation of fractionations from Taegeuk and Black ginseng water

extract by various organic solvents




% 61 H=4 2 A EFEEY 747189 £8+E0] thrombin timeol Vx| 33
Concentrations(Dilution fold)
Fractions”
1 2 3 5 10
T| 19.0+ 0.2? - - - -
Ethyl acetate
B 21.1+ 0.2 - - - -
T 73.0+ 05 - - - -
n- BuOH
B 76.2+ 4.4 - - - -
Water washing | 1| 353% 13 - - - -
of n-BuOH fr. | B 418+ 04 - - - _
T - - - 231+ 04 -
80% EtOH ppt
B - - - 25.8+ 0.7 -
90% EtOH T - 101.6+ 4.3 62.9+ 04 374+ 0.9 -
insoluble B - 82.6t 2.5 36.8+ 0.6 355+ 1.1 -
99% FEtOH T1120.1+ 16 - - 28.0+ 0.5 -
insoluble B | 2584+ 29.0 - - 35.7+ 0.4 -
99% EtOH T| 59.1+ 2.0 - - - 217+ 0.7
soluble B | 104.7+ 10.8 - - - 219+ 05

* Thrombin time of control : 19.3£0.1 sec.
U Disolved in 0.1M-phosphate buffer solution(pH 7.0).
? Each value is the means® SD of three times determinations.

T : Taegeuk ginseng water extract, B : Black ginseng water extract

Reaction mixture of 50 gl of thrombin(0.5 NIH unit/mL), 50l of 25 mM CaCls,
and 50 w0 of sample solution was preincubated for 3 min at 37T, and then
100 ¢ of human plasma was added and detected clotting time.

3 Not determined.
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718k el "S54 EFEE BVx 22e VI8 ARoR sa dgxda @il
2Hge] 71sAel d4d ZAAY Ql0, dExd VISl e HiymlFEgFEE, 1
glaL 7] 1d, da7id 715de] 94 2PFAFEES 3

7l s () Al
a9 241 () AFES B B3 w5 2% A AFY] o9 By
2) FAAI) 2 A=ARI) & FEE] Iid w4 AF AT
2013 AF-QIEA (R ool st AbgAL = 266,257 0 (b ghel]l o7k Al
A 9= B8R UEHTh 43S I AMGA i 44760219 EAt 12.3%) A

AR 1.68% % JERS T @A kR 7598 o, 304FE FEske] 504

PR Fasa 9

Adel AHAE das AE)AAN 20%, 2F0NHAA 80% A= F5dT. S5
= Hie 29 T wet g2y dutdow das Fvf o5 way, 59
of Mo} 3= & Aol WEU. 9o} oM FdE diesS dde uEt 5 dAE v
AA H=d =Tl S FetaA ZalEnh ol o2y &S WA oA ELH

3] = (acetaldehyde, CH3CHO)Z  ul# i, ofMEL US| == ofM| ELHacetic  acid,
CH;COOH)o.= #afsf 1t yro = wiEHH, AWE &9 ol thA] =(H0)3 o]ikster
2(COE Eajdr. dmee 439y glo] 49 5 vtz giadadg. A F49 &
A& 90% ol 98%7HA & AbstE=d], 1 g9 7 keal®] dFFo] AGHT. o] A
o9~ w2 o) AbstE A ek 2%, Ui AAHS A9eE 10% vvhe] daswe] T,

KR
o, Ashd 2H R AW T2 Fel adiE ajddnh

et 2E T ST g (oA oA EY U] =(acetaldehyde) = v A H
. o ELH S == B4l o] Eafel #ofsts a4 ol dASETA
a2 (ADH:Alcohol dehydrogenase)®} W] AR 23 Al & A (MEOS)th, S5 S84
F2ADHDE AA 4322 Agl9 of 80-90%E HEsls FHFU Zoly, ulg =&
EREAS A A AMEOS)E UM Al 10-20%%5 AHglshs BEFO Feolth. of7]oA &)
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utgbA] BS54, =4 5 49t alcohol dehydrogenase?] 4S5 A s5te] aldehyde
3 AAE aldehyde: W2 A 7rol] AR AA A=A o] 3
= &=

AAE 2AlE A¥ste] 3L mgwo] He AFS N
B B o9k WEISte] o o) 5o B AR A AeAd EEE T
5FaLAF skt}. Alcohol dehydrogenase A 3l&4 3} acetaldehyde dehydrogenase &7
wo} ol =4
3% 62. Assay of alcohol dehydrogenase activity

Reagent T(mL) | TC(mL) | C(mL) | CC(mL)
Distilled water 0.50 0.50 0.50 0.60
Buffer solution(0.1M-phosphate buffer, pH 7.0) 0.50 0.50 0.50 0.60
NAD'(6.25 mg/mL in buffer soln.) 0.15 0.15 0.15 0.15
Sample(extract) 0.10 0.10 - -
Alcohol dehydrogenase(3 mg/mL buffer soln.) 0.10 - 0.10 -

Preincubation 30C, 5 min ¥
Ethanol(99.9%) | o015 | 015 | 015 0.15

Reaction 30C, 5 min ¥
Cooling(¥F-&-4 =], Ice water, 1~27C)
2
Absorbance at 340 nm

Activity(@) = {[(T-CC) = (T-TC)/C-CC1} x 100
T ARTY FYE, TC : AR gaTe] F3=
C:EZ WSTY FYE, CC: AR B A WS YET FYE

Inhibitory activity(%) = {1-[(T-CC) - (T-TC)/C-CC]} x 100
AlgT9 F3%, TC : A5 g7 3%
C: &aA N9 3%, CC A8 2 84 W dx+Y 3%




3 62. Assay of acetaldehyde dehydrogenase activity

Regent T(mL) | TC(mL) | C(mL) | CC(mL)
Distilled water 0.50 0.50 0.50 0.55
Buffer solution(1M-Tris-HCI, pH 8.0) 0.50 0.55 0.55 0.55
3M-KCl 0.10 0.10 0.10 0.10
0.33M-2-Mercaptoethanol 0.10 0.10 0.10 0.10
NAD (20 mM, 6.75 mg/ml in buffer soln.) 0.10 0.10 0.10 0.10
Sample(extract) 0.05 0.05 - -
Aldehyde dehydrogenase(2.5 mg/ml in buffer) 0.05 - 0.05 -

Preincubation 25C, 5min ¥

Acetaldehyde(1.0M) | 010 | 010 | 010 | 010

Reaction 25C, 5 min &
Ice water(¥+-8-4 =], Ice water, 1~2T)

2 2
Absorbance at 340 nm

Activity(%) = {[(T-CC) - (T-TC)/C-CCI} x 100
T A& FH45%, TC @ A% dx=79 3=

C: i W FBE, CC: AR ¥ Ea WS uETY FYE

ol




(3) QPaFel A:e Bahmaol vAE 9

alcohol dehydrogenase &AolE 2 PSS v XA LYrHEE 63). 1ejv; WA g =4}
A

(

E

[e:

A "S54 34 S4DE 5 g S 100 mLe AAGE 7Fskar 80T eolA 8
] 713k % alcohol dehydrogenase®} acetaldehyde dehydrogenase &4

VAL GFe 2AR Adbe thed gn Wi B, $H S8 B FEEe

=4 S4B FEFES acetaldehyde dehydrogenase @45 ¢F 10% A% FHZAH

(% 64).
¥ 63. 214F E33EE0] alcohol dehydrogenase(ADH) &Adol] m|x&= o &k
2ol o = Activity on alcohol
m 1 ™
A= © © dehydrogenase(%)
WA (White ginseng) Panax ginseng C. A. Meyer 103.8+2.3
e} = 4H(Taegeuksam, _
+
Semi red ginseng) Panax ginseng C. A. Meyer 98.5+1.8
22 Red ginseng) Panax ginseng C. A. Meyer 103.8+2.2
& 2F(Black ginseng) Panax ginseng C. A. Meyer 98.1+2.0

¥ 64. 212F B33 E0] acetaldehyde dehydrogenase(ALDH) Ao w] X+ 3k

) Activity on
HAE B 3 aldehyde
dehydrogenase(%)
Wl 2H(White ginseng) Panax ginseng C. A. Meyer 111.3£2.2
L A} i
B = <ggrer%e?é{c%a§ilﬁseng) Panax ginseng C. A. Meyer 110.7£1.9
2 2HRed ginseng) Panax ginseng C. A. Meyer 107.2+2.2
5 2F(Black ginseng) Panax ginseng C. A. Meyer 109.6+1.7

Z3ate]l 100 mLe AASE 7bsta 80ToA 8A7F FE3}e] o

o]
= g
5l 5 F= ko W& alcohol dehydrogenase®} acetaldehyde dehydrogenase &4
ol

S A= Y 2o Ay EFEE9 alcohol dehydrogenase
A& GEgs A A Ay EFEd AxEgFo=24 9F 100 1g/1.5 mLe]
Hof A oF 80% AE Adsta 150 pg/1.5 mLe] F=olA A9 100% 4=

Attt agy Ay BEF==H 85 4g/1.5 mLe ¥HEA|AHo| A% 85% AL g4

Jehy

Aok ™ 10, 11).
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2 U
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o 7]
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'D T T T T 1
0 50 100 1:?05 i 200
. h_bimou:ftsct:fcfr::amonex:racft{!..lgf .SmL) - 0 20 a0 &0 a0 100
ig. . Inhibitory effect of the amounts of cinnamon extra I L extract(ug/1.5mL)
on alcohol dehydrogenase
ad 241, sAAY) S35 dxEF] ¥ 242, SAAN) B FEEY AxE T

alcohol dehydrogenase A&l &4del] wx]&= 3  aldehyde dehydrogenase &Aol| m] X+ o &k

AF EFZEE°] alcohol dehydrogenase? A4S w9 ZFslAl As)st7] wiol
AT Aol AAEA eF2 AEjellAl A& FEj(inhibition type)E FAMSH A= 129
2ok AY BFEE FEUMTS AxEFoR A 51 4g/1.5 mL AE7F MR A el A
alcohol dehydrogenase®l W X|:= 93-S FA}3lY] Lineweaver-Burk plot g+ A3} H] 7
A A, 1 FolA ¢ (mixed type) &2 UEGTE o7]o A AlY] BFEE FH7}
T2 Km A= ¢F 0.13%= Wetsar, Al¥ &3E= HA7HH061 wg/1.5 mL)elA e Km A
= 0.46%% YEh 7]1d(alcohol) X3k FHelA Ay IS AP A< alcohol
dehydrogenase®] Aaj&dzE F<lo] 3]

25

-1/Km=-1/2.16
20 y=2.375x+ 5128 Kb A
E
=
g 15
m
s
]
10
5 ¥=0.346x+264 -1/Km=-1/7.63
/,’/74// Km=0.13%
g 6 -4 2 0 6 8

2 4
Ethanol, 1/5{%])™
Fig. .Type of inhibition against alcohol dehydrogenase by Cinnamon
water extract
Lineweaver-Burk plots of ethanol concentration against activity of
alcoholdehydrogenase inthe presence and absence of cinnamon
water extract

® : Presence of cinnamon extract(51pg/1.5mL)
 rabsence of cinnamon extract

13 243, SA EFEE9 alcohol dehydrogenaseol] 3k




(4) &4 599 alcohol dehydrogenase &4l w|x+= 3k

Ul FHEE SAATE AL WEDA AiE = Aoz A Au)7|zkelv S
Mgl FA7F 45% A o] YB1 o4, WIEY YenBai AWolA AAke Al of
AMA TS X46‘*—YBI~AYB491 SHoR T FA 2 Ave o upe} 1 5o
AARA A YB1-YB4 55, AAY A4 AFe] 9] EFFE 0] alcohol
dehydrogenase 249 Uli]% FEFE A Ade g3 2ok A9 sl 5%
4% alcohol dehydrogenase &35 Adljsts A7t & Aol AX= A9 A sl
Ao vlsfA 3/1-1/2 Axd &35k} ¢ 9 ] alcohol dehydrogenase A 3lls
& AT 1.2-1.6¥], AA ] 3-3.74] LR = XTHIE6D).

H

ke

65. Effect of grades and parts of cinnamon on the activity of alcohol
dehydrogenase, and the comparision of contents of cinnamaldehyde from

various cinnamon parts

Relative activity of
Contents of

Grades and parts alcohol dehydrogenase(%6) .
. o cinnamaldehyde(%)
(Inhibitory activity)

Control 100.0£1.5( 0.0)
Cinnamon bark(cortex) YB1(15 % 20.3+2.1(79.7)
Cinnamon bark(cortex) YB2(25 & 22.0+2.4(78.0)
Cinnamon bark(cortex) YB3(35 & 40.3+1.9(59.7)
Cinnamon bark(cortex) YB4(45 & 35.0£2.2(65.0) 2.42
Cinnamomi ramulus

- 67.7+2.5(32.3)
@0.470.6cm (A A])
Cinnamomi ramulus

_ 73.7£1.7(26.3) 1.31
$0.270.4cm (71 A))
Cinnamomi petiole($§ 1) 3.7+1.8(96.3) 2.85




b Aok AlA B el $FHol A= cinnamaldehyde®] ¢S HPLCE AMS-3f
A%k A3 alcohol dehydrogenase A3 ¥ ol WA ABAAT A= A&
2 gloinh. Aol oF 2.4%, AXel= 1.3%, JHel= 2.8%9 cinnamaldehyde7} $
o] e AHoew  YEeRWrh & cinnamaldehyde %] ¥4  alcohol
dehydrogenase &35 ZshAl Aslste Aot gjar AFde] shiso e
cinnamaldehyde®] o] E2WHy =1 2L HPLC ¥l 19 2443} 2t}

e 2

@ Cinnamaldehyde ®-21ubd 2 22 Ay}

© A= B

SAZE #23H B (50100 mesh)dtar & F 1.0 ¢& AHEsHA FHslo] g~z
of ¥ar of7le] wWigkE 50 mLE €] 1A% &9k Ao 2239 FE53 U HAES
oA Ztste] A|ASEIL o de] HEES do] AEeA 50 mLE F&3 F AH3] 545
Agilent 1200 series HPLCE AR&ste]l #4810t o] wf RFEELRE AMEH

cinnamaldehyde(Sigma Co.)¥= methanolo] 0.005, 0.025, 0.05% ©9= &3)3e] A&
SRt 21 23 cinnamaldehyde® 3+ 30% o] %o @< peak® YEFSTE 18|31 Ay
U AR A= YERYR] AR Wl = 4% 30% FtollA wxe] EHo] dfEo 3l
= o2 YEwTh

EN

A

L

- 71719 : Agilent 1200 series HPLC(UV 280 nm)

@ ¥4

Injection

Injection Mode: Standard injection
Injection Volume: 10.00 pL
Low Pressure Limit: 0.00 bar
High Pressure Limit: 400.00 bar
Flow: 1.600 ml/min
Maximum Flow Gradient: 100.000 ml/min?
Primary Channel: Automatic

Compress

Compressibility Mode: Compressibility Value Set
Compressibility: 100 10e-6/bar
Stroke

Automatic Stroke Calculation: Yes

Stop Time
Stoptime Mode: Time set
Stoptime: 35.00 min

Post Time
Posttime Mode: Off

Timetable

Time Function Parameter

0.00 Change Solvent Com. Solvent composition A: 60.0 % B:40.0 %
C: 0.0 % D: 0.0 %

30.00Change Solvent Com. Solvent composition A: 20.0 % B:80.0 %
C: 0.0 % D: 0.0 ®

35.00Change Solvent Com. Solvent composition A: 60.0 $ B:40.0 %
C: 0.0 % D: 0.0 %

- A7/hgw A: Distilled water, B: Acetonitrile




29 244 . HPLC patterns of cinnamaldehyde standard, extracts from cinnamomi
petiole,
cinnamomi ramulus and cinnamon bark
A; Cinnamaldehyde(0.025% in methanol), B; Cinnamomi petiole,

C; Cinnamomi ramulus ¢0.2-0.4 cm  D; Cinnamon bark(cortex) YB4




(5) H=4 54 daE Falaso] G Aead
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B SAH AL, 24 E4F 5 X3 FEES 7]E o % 3 alcohol dehydrogenase &
% et AT 2 I FEEI acetaldehyde dehydrogenase S 57}
A71= s, b=, 3 EFEEe &S gyEtd 1079 2AES AxF
alcohol dehydrogenase A8l 27 acetaldehyde dehydrogenase Aol mIX&= G
ZA A w219 2ok 1 2AES oF 83%, 10M 2AEL 94% =9 alcohol

40

dehydrogenase A4S AsfstFeort 1 9 FAHAELS A9 100% AE9 alcohol
dehydrogenase &4 Aastgth 18]3L o] RAEo] acetaldehyde dehydrogenase
= 2EANA 1219 AEY A4S UER

woﬂ MAE GFge B FEE0 THE
xg_l,:_

=2 7= Ao yErsT

X 66. AAE EFEFE9 &3EE09] alcohol dehydrogenase &A4dol wj x| o &
goam & ¥ &(mL)
o o z2=u AA | DA | A | AAA | DA | AR | AAA | DA | AR | A A
T 1 2 3 4 5 6 7 8 9 10
B =4t 005 | 005 | 005 | 005 | 005 | 005 | 005 | 005 | 005 | 005
S 005 | 010 | 015 | 015 | 015 | 015 | 015 | 005 | 0.10 -
39 005 | 005 | 005 | 005 - - 005 | 015 | 010 | 015
nl = 005 | 005 | 005 | 005 - 0.05 - 005 | 005 | 005
v} #) 0.05 0.05 0.05 - 0.05 - - 0.05 0.05 0.05
3} 2] - - - 0.05 - - - - - -
2 A 5 035 | 030 | 025 | 025 | 035 | 035 | 035 | 025 | 025 | 030
A 060 | 060 | 060 | 060 | 060 | 060 | 060 | 060 | 060 | 060
16.7 58
ADH(%) | 1% 0 0 0 0 0 0 0 0 a9

x AR TFrE oo A= alcohol dehydrogenase@Aol A< 100% A &5 RS
Aol e dolAE oF 94% HLTt A SRS




¥ 67. AAE EFEE9 E3ES0] acetaldehyde dehydrogenase Aol mlx]&= &k
U ==y AALe | Ao | AAe] | AAG] | Al | DAL | DA | A | A Ao | A A
=T 1 2 3 4 5 7 8 10

e <At 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025

S 0.025 0.050 0.075 0.075 0.075 0.075 0.075 0.025 0.050 -

9 0.025 0.025 0.025 0.025 - - 0.025 0.075 0.050 0.075

Bla= 0.025 0.025 0.025 0.025 - 0.025 - 0.025 0.025 0.025

ul-2] & 0.025 0.025 0.025 - 0.025 - - 0.025 0.025 0.025

3} 2] - - - 0.025 - - - - - -

A A 4 0.375 0.350 0.325 0.325 0.375 0.375 0.375 0.325 0.325 0.350

Al 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500
111.1 118.8 1154 121.1 113.8 101.3 89.1 72.4 96.6 75.1
ALDHCO) 118 |+15 |+20 | +14 | +11 |08 |#21 |+28 |+17 | +24

w v A o] S o490 A] aldehyde dehydrogenase@Xdo] =4 eSS
- A5, FFHN)) SHoA FAatel vlE] ot AS B A ofsiA gl S
stazt s, 4 w5 A kst &, dasa A, gF B8 2 A €4 5
< vl FAFSEaLA}b gk
* = Sl

© N o0 w N

zato] U, =& AgAd F5F
=9 AQA >

VR S 4 M PR A A PR E) ()
FE R (F )

J-E International(Z=})

S EAE

R CEEMARA G(ET)

B A R A (S

SUNRISE HEALTH PRODUCTS INC("]=y)
ROOTY9 GINSENG INC(7]=)

=i
=

F7h 24 JA




olr

2) NEAEL In vitro @2B-&F AT FAH

4 B35 555 YS 0-20 mgd =2 #7138 collagen ¥ ADPE F=%
I 23 AAS5E A Ax= a8 149 2t Collagen @ ADPRE 29 4%
S BT L JEHoR AP o, Collagen BT ADP7F S 5% A3 21 oA
S o o AskAl YER T
120 120 -
€ 100 é} 100
g | g 80 i E 3
= 0 *EF &
§n = 60 4 EE
% 60 - EE*E }E
= 40 - 5 40 cas
= 20 = 207
0 0 -
T S . . I S 0
W (&A & {3\» Q}.\ﬁ \\\/\ ,."}\\r \',Q} K \:b\ \f" 5
S § & &S
R \5‘5& & T A S S S

I3 245, =2 BEo Bulol w7l ADP alc collagenC Z §EH 84

- Blood was collected from male SD rats and washed platelets were prepared.

- Platelet concentration was adjusted at 3 X 10° cells/mL using Tyrode's buffer and platelet
aggregation test was performed using light transmission aggregometry.

- Briefly, platelets were pre-treated with different concentrations of taegeug ginseng water extract
powder along with 1mM CaCl2 following stimulation with Collagen (2.5 pg/ml) or ADP (10 uM).

- Taegeug ginseng water extract powder significantly inhibited platelet aggregation in a dose

dependent manner(¢#* p < 0.001 versus control).
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Mol waol HEA ] Slstel FBA AF, Faw D oL

NEEE Az 70% FeClsE #gldte] 219z oz A

g A2 de fFdsta d
Hol ¥ = A2 dRs SAse] Hrbsidiv. Sz (B =44FE= Omg/kg)ol 4]
dd APom dat #Ao] dojub= AIZF 9.245.7mine| 1AL, BlS4FE= 10mg/ke, 50

mg/kg, 500mg/kg FolTolA & HAo] dojuys AFS 72} 37.546.2, 32.11+9.8,
35.417.1mino.2 Fo Fxo} Jagle] Sutztel Hste] FAXHORE FoA A AH
= o

Aok EAEEa oA AFelA  ADPel o3 dawe] FHELS SvitiatelA
55.5+3.7%°]l3 A& EA 10, 50, 500mg/kg T+ F oq;q SHELS53.943.6, 51.1+2.7,
51.6+2.4 %% 50mg/kg FooA] EAAOR FolatA 7FHast. E3F collagenol] 9
3 SHES iRl 61.326.0%0]3L A=A 10, 50, 500mg/kg Tl $HE

77} 52.846.9, 49.9+7.1, 50.5245%% RE AHED Bopod EAHow ol

NG oA Al A PT 2 aPTTE A= Foluz §ujoixato] ztol7b It

9l ABZ Hol FeClz® AE FEFUES W HIAFEES FoAgh oA 3 # 20
dojif= Algto] A AH = AL AldEHe] &ga Kt FdAT §Fo ¥ a7t A7
oz AZtEm, wE &N glo] HiSAFEES Fodt B AgaolA Ak 3
A Az 4y SHES Holv AL 5A dAfk(thresholdE dolA™d 7]
a7t 7] wio® ddHr)




T 7o) 453 9 Isoflurane(Piramal, PA, USA)Z SUvlHsIAL &=
S Aste AEHe =EAL AFED Fo 60%Fol 70% FeCl;E A4l 2mm?9
Whatman No.l filter papers Zd&9Wol] Zvl¥i d7F547](Omegawave, Tokyo,
Japan)E °l&3te] dRE FA5A
EHE 40W) dRFS VIFESATY. AS dRFY 10%7F HRE WE AW #H Ao
dojt Aoz sl

O_|_4
ol
—_
o
A
—

0%3% Whatman filter paperE A|A3sta 30%

2) 34 53 A 9 N Fa A AlY
7V) in vitro @ &3 A AlF

ANgdHdol A AlF=-e] N S A a5S 787l $18+9] prothrombin time(PT)
7} plasma-activated partial thromboplastin  time(aPTT)S A5 NS 118247

ACL100(Instrumentation Laboratory, Milano, Italy)2 5% 3}3lth.

Aol AHEE A5 AFFEHY FEEE 1P EY FHFS & 7 jlo] Al A8
i ERR ste] gFs A4 shalth

A EEo] Bojgmo|a] AN 9ml AFH st 3234 3.8% Sodium citrate 1mlS =
glatal 3,000rpm =2 10w7 dAlelste] d4s dAvk 4% AlRE 4ol 37T
A 7E7F incubationstel & 50mle]l  PT  reagent(RecombiPlasTin  2G,

>
%0,
rr
Y
)
e
=l
Ll
i
ld

Instrumentation Laboratory) 100uS 410] §37kA9] AlZHE SASA Y. aPTT 3
g4 AEE 49l 37ColA  7¥%  incubationdte]  ¥A 50wl aPTT

reagent(SynthASil, Instrumentation Laboratory) 530S 7}k & CaCly 50ulE g9




t}) ex vivo

(1) PRP ¥ PPP 4|
NEEED 75 1A 3o AlgdsEe] S g 9mls AFHs &-5A

3.8% Sodium citrate 1mlS A28tk 950rpme2 1083 Y42 sle] platelet
rich plasma(PRP)E #2|3t1, 3,000rpmo.Z 1083t AAEe s platelet poor
plasma(PPP)E <43t PRP+= &7 AI57|(MELET SCHLOESING Laboratories, Osny,
France)E o]-&3lo] d4we] &5 7A|4=38lal PPPE 3.8x10%/ml7} %25 3433 th

=AstAE. AEE dAHS cuvetted] Yal 37CeolA 10%7F  incubationd *
1200rpme. & W HFsFH A baselineo] <43 W d42d S

=
diphosphate(AP)9} Collagen= @il WHg-3le] 1083 S ES SASA L

o
&
2
(e
>,
0,

2l adenosine

=7

goll8-10] tf3t a3= H7}sFaAF prothrombin time(PT)3} plasma-activated partial
thromboplastin time(aPTT)& A& d N g3 7] ACL100(Instrumentation
Laboratory, Milano, Italy)2 S%3}3th. PPPE 37TCel|A 77t incubation 3Fe] 5040
PPP9} PT reagent(RecombiPlasTin 2G, Instrumentation Laboratory) 100xl<S 439]
SaZkAe AZFE FABAT aPTT =g 43 Aas 4o 37CoA 723
incubationdte] &% 50ule] aPTT reagent(SynthASil, Instrumentation Laboratory) 53
W= FH7EeE 5 CaCly 50E Bol a7k AlbS S48kl

L ZFm o] FAIA

HE A8EL SPSS program (SPSS INC,ver.21.0)& o] &3ty EA A4S A8kt
One-way analysis of variation(ANOVA)E AAJste] ool #ZHH  Svjoza
(vehicle)@} Fo)27F A= Al@dT-S &R1st7] 9138 Dunnett's t-testE A AISFATH<

S FE 5%).
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Figure 246. Body weight of SD Rat on FeCls—induced carotid artery
thrombosis model.
n=6

Table 69. Body weight of SD Rats on FeCls—induced carotid artery thrombosis
model.
(g)

Dose Taegeuk ginseng concentrate
(mg/kg) 0 10 50 500
Day 1 1915+ 94 191.0 £ 59 1903 £+ 7.5 1903 £+ 75
3 2055+ 92 2029 + 7.0 202.8 + 9.6 202.8 + 9.6
7 2369+ 93 2349 + 75 2325 + 12.2 2325 + 12.2
9 2608 + 11.8 2580 + 7.5 2553 + 12.7 2553 + 12.7
13 2958 = 13.6 289.8 + 93 288.4 + 14.6 288.4 + 14.6

4+

16 3185 = 17.5 310.0 = 10.0 308.9 + 18.0 308.9 + 18.0

+
|+
+

12.3 3314 + 213 331.4

+

20 341.0 £ 19.5 333.6 21.3

+
+
+

The values are mean*SE, n=6




2) ddd 24 A g

BadaEas AldsEo 2193 A5 & AsHdd 70% FeClsg 1023t A3
o d9Ho g e Fsta AlFEHe] dFe TE WAE JFS 407 4 F
Zbetitt, A3 #H Aol dojutE 71E8 FeClh®: sty A dFFS 7222 10%°)
b HE AIRES VIEo® itk Suidlzat(0)e] dd HMol dojue AZHe
9.245.7 minolga  Al3 50, 500mg/kg FotolM= 27 37.5%6.2,

A5 10,
32.149.8, 35.4+7.1 mine.=2 F3 HA Al7to] A
(Figure 2, 3, Table 2).

o EA Al
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£ 404 SEEEE $AAA 2 W¥EER
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E 30- .
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7 20+
= & A
g °
o 104 —8o—
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0 .l | | |
0 10 50 500

Taegeuk ginseng concentrate(mg/kg)

Figure 247. in vivo antithrombotic effect of Taegeuk

ginseng concentrate

The time to vessel occulusion are reported and the median times calculated.

n=6, Significant difference from Vehicle(0) by Dunnet's t-test : * p<0.01.
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Figure 248. Time-course of carotid arterial blood flow.




Table 70. in wvivo antithrombotic effect of Taegeuk ginseng concentrate.

(min)
Dose Taegeuk ginseng concentrate
(mg/kg) 0 10 50 500
Occlusion - " -
i ) 9.2+57 37.5+6.2 32.1+9.8 35.4+7 1
time(min)

The values are meantSE
n=6, Significant difference from Vehicle(0) by Dunnet's t-test : * p<0.01.

il o = =
o},

400 -
ESDD- i
5 - 10
$ 200 - -+ S0
e -+ 500
©
0 100 -

D T L) LI

0 2 [ 9 13 16 20 23 27 28
Days on study
Figure 249. Body weight of SD Rats on platelet aggregation and blood

coagulation.
n=8




Table 71.
coagulation.

Body weight of SD Rats on platelet aggregation and blood

(g)

Dose Taegeuk ginseng concentrate
(mg/ke) 0 10 50 500
Day 0 1678 + 6.6 168.8 + 8.3 1741 + 8.6 1740 £+ 85
2 1834t 78 183.2 + 85 190.8 + 95 1909 + 99
6 2161+ 70 2144 £ 114 2231 + 10.3 2234 + 11.2
9 2357+ 7.7 2328 £ 11.8 2425 + 122 2426 + 11.8
13 267.1 £ 10.2 263.1 + 142 2731 + 143 2740 = 134
16 2854 + 11.7 2823 + 148 290.8 + 144  293.7 + 145
20 3107 £+ 11.3 3073 £+ 184 313.2 + 158 3156 + 15.8
23 3274 + 124 3246 + 205 3272 + 188 330.5 £ 19.3
27 3446 + 126 3426 * 221 3418 + 20.7 3456 + 21.5
28 3496 + 13.3 3489 + 220 346.1 + 21.3  350.6 £+ 221

The values are mean*SE, n=8
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H o 4 SHES aggregometerZ =43t}
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131 Al Q%é‘ 10, 50, 500mg/kg %oﬁ
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o B\
%04394 °@%3539+36 51.
T8k #Fasksitr. S 2Tt Conagenoﬂ ﬂ]t& %@E—f’: 61.31£6.0%°]3. A FEZA

(A) ADP(5uM) (B) Collagen(5ug/ml)
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Figure 250. ex wvivo antiplatelet effect of Taegeuk ginseng concentrate.
Platelet aggregation was induced by ADP(5uM) (A) and Collagen(5xg/ml)
(B).
The aggregation rates of platelet are reported and the median

calculated.

Table 72. ex wvivo antiplatelet effect of Taegeuk ginseng concentrate.

(%)
Dose Taegeuk ginseng concentrate
(mg/kg) 0 10 50 500
ADP 55,5 + 3.7 539 + 36 511 + 2.7 516 + 24
Collagen 61.3 + 6.0 52.8 + 6.9 499 + 717 50.5 + 4.5




3) EAq5aL oAl A4

ANdsEdA PPPE st B=AFEE3 WHEAlA  prothrombin  time(PT)3}
activated partial thromboplastin time(aPTT)E A3t ZE sE=wolA Srdiz
T(0)3 2pol & HolA| eFttH(Table 5).

=i aEss AlgsEed 28970 A5 & AFT oA IS ek
prothrombin time(PT)¥} activated partial thromboplastin time(aPTT)E =A3lo] Al H
=do] dagae] A= FFS Frredh St a e PTE 9.7+£0.7secolal E=
NPEL FoltolA FoAel ¢tk aPTT 3 SiZw 7 Zol7t flAth(Figure,
Table).

Table 73. in vitro anticoagulation effect of Taegeuk ginseng concentrate.

(sec)
Dose Taegeuk ginseng concentrate
(%) 0 0.1 0.5 1.0
PT 9.5 + 0.1 9.7 + 0.1 9.3 + 0.0 9.2 + 0.1
aPTT 426 + 1.3 444 + 3.4 430 + 3.7 462 + 5.9
n=2
(A) PT (B) aPTT
12 4 35 -
L P 30 v
10 a2 .
8 oy ~1 'E“‘ I‘,i 25 4 QH.. # Ii‘l“l LS.
g 8 20
T 61 T
E E 151
= 44 - 10+
24 5
0 v ¥ ¥ ¥ 0 T T T T
0 10 50 500 0 10 50 500
Taegeuk ginseng cancentrate(mg/kg) Taegeuk ginseng concentrate(m g/kg)
Figure 251. ex vivo anticoagulation effect of Taegeuk ginseng concentrate.
The coagulation times are reported and the median calculated. n=8.
Table 74. ex vivo anticoagulation effect of Taegeuk ginseng concentrate. (sec)
sec
Dose Taegeuk ginseng concentrate
PT 9.7 + 0.7 9.3 + 04 93 + 0.3 94 + 0.3
aPTT 266 + 15 26.5 + 0.8 257 £+ 0.9 26.6 + 1.6

The values are mean*SE, n=8
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SaFEEEC] PUfAde] Egol HeEA FRIsty] flete ddA AlE, d4ad 2 ¥
M A AFS FaAUTE. FHA AP AldsEo AsHel| 70% FeClsgE A
sto] Ao FHE fstal dxlo] FAEE AR RE SHs Hrtekith
S ET(BS4FEE OngkgolA d Aoz d# o] dojye= AIZH
9.2+5.7mino| A1, EJFAFEEE 10mg/kg, 50meg/kg, 500mg/kg FoltolA 3 M o]
dojup= A7 Z47; 37.546.2, 32.1+9.8, 35.417.1minC 2 Fo Fxel A#glol &
i 2ol H)te] SAIA O R folatA AAHUTE AW A A|FdA ADPe
o3t A $HES SRl 55.543.7%°]3L AJAEA 10, 50, 500mg/kg F
oAFoITe $HELS53.913.6, 51.1+£2.7, 51.6+2.4 %2 50mg/kg FolTolA FTAH
o8 foA #HAasATk. w3 collagend o3 S EL frjdlRTolA 61.346.0%0°]
1 AE=E4 10, 50, 500mg/kg FoATe] SHELS 7 52.846.9, 49.9+7.1,
50.514.5%% REE AFEHL FoddA FAHoR fostA Aasglth. dAga o

o 5
A A@elA PT 2 aPTT= AFEA Fofad &vjtixate] o7t it ¢ A=
Hol FeClzZ 4& FE31%S o 8= =

Aol AAsE A2 AlgEdoe] dga B dd4ad

2 AZEH, s &N glo] B AF

A A A% $HES Kol e 5A dAFk(threshold)E dolAH Fadrlale
F37F Q7] wEow sokdc
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Bo(TxBy),
LE1-0062) 20 mL

- Bitter flavour(#]-&, 81B015 Food grade, France) 54 mL

3 fA%T

E

<

d 2=H = (TCO),

Exuat
Hl&(HDL), $4A"%(TG)

E3-)
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S

100%(73Bx) 9 kg

ol
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(Serotonine), &
=

2EIAIZHaPTT),
- Caramel MA2{(®&, Bolak) I ~EH 73.3%, 7}ebA A2 26.7%) 28 g

- UE g2EdKA o)A YA, DEX150, DE16.7) 3.0 kg
- UE d2EdKA o)A YA, DEX150, DE16.7) 6.0 kg

- B=FAF == 100%(73Bx) 4.5 kg

s




— Caramel

- FAF

A2 {(BZ, Bolak)92~E™ 73.3%, 7heba M2 26.7%)}) 56 g
&, 3E3lE, B LE1-0062) 40 mL

- Bitter flavour(#]-&, 81B015 Food grade, France) 108 mL

. AT A Eat 9] o
i mg % mg % mg %
=4t =35 &2 400.00 | 100.00 200.00 50.00
Ginsenoside-R-bl (2.79) (0.70) (1.58) | (0.40)
Ginsenoside-R-g1 (0.96) (0.24) (0.54) (0.14)

U Dextrin

198.2 49.55 396.30 99.08

Caramel 24

1.80 0.45 3.70 0.92

ke

0.00134 | 0.0003 0.00267 | 0.00067

Bitter flavour

0.00360 | 0.0009 0.00720 | 0.0018

400.00 100.00 400.00 | 100.00 400.00 100.00

D AE20E ol FEE )

- IR - Zgb €l WA 150 capsules/H, 204 W34 ¥ x 2 /M€Y x 3 AFPF)
- 281y
oA A gAY HE A= ] 5 A BE(1Y ERAR B2Y 2 g 5E& UE
400 mg x 5 T = 2 g): ofFol] 2 A AYol| 3 A

« AlGAE Az R 2015, 12. 29
- IRB A9 : 2015. 12. 28
- IRB %9 : 2016. 01. 26
- @A & AFAFE A 2016. 03. 15
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A7 EAEYANAE Wtelt BTAe] 7154 WY FH YEAMY AYsE
v ke Wely 23, seAN, Fasast, /19 AN, G2y oA o
& Folo] B8 m&E Frhe Z154 oy Adr] Fel AN AP 9

mebd Fl B HE FOl WAL Bt eE At urh Be 5
shusks Ho] AMolzkn waso] Aol BE F4e % + Arks /15AS Fust
7 A FEAGL AH AAHEAN DL Aol 5HS Fostna sk

Al ATty Au v ® 773 2ot
F 77 AT AR

Characteristics Placebo(n=28)  L-TG(n=29) H-TG(n=28) p”

Gender (male/female) 10/18 12/17 9/19 0.765
Age (year) 32.0£106 35.8+13.1 35.7+11.3 0.364
Height (cm) 165.98+7.9 167.48+9.8 166.7+7.3 0.844
Weight (kg) 63.4+10.7 6455142 61.149.0 0.567
Body mass index (kg/mz) 22.9+2.7 22.7£3.3 21.9+2.3 0.314
Body fat (%) 27.9+72 24.8+78 949460 0.370
Waist circumference (cm) 79.2+8.1 81.248.7 79.1+7.1 0.527
(Srif;ﬂ; blood pressure 11686£125  115.20£13.2 109.849.7 0.140
?riztglg“; blood pressure 716496 69.2+8.1 60.43+9.2 0.502
Pulse rate (beats/min) 75.7£9.5 75.5£9.6 76.9+8.80 0.256

D Values are expressed as means £ SD.
2 No significant difference between among groups at P<0.05 by obtained from

x’tests for categorical
variables or One-wayANOVAforcontinuousvariables.




A SR AR SF, B L SFN B A ¥ 783 2,

% 78, MAA] ARVA &%, FA D LFAY
L

Variables Placebo -TG H-TG )
Drinking status (n, %) 0.013+*
Yes 21(75.0) 12(41.4) 13(46.4)
No 6(22.2) 17(58.6) 15(53.6)
Smoking status (n, %) 0.663
Yes 4(14.3) 2(6.9) 3(10.7)
No 24(85.7) 27(93.1) 25(89.3)
Regular exercise (n, %) 0.020%*
Yes 16(57.1) 21(72.4) 10(35.7)
No 12(42.9) 8(27.6) 18(64.3)

D Values are n (%)
Significantly different among the groups by x2 tests for categorical variables

*p<0.05.

ob HFA A7 AAA] BN FEY ALE wat

NAEASE, 2507 9oke 857 %88 Q450 dag ‘H%fs}@l golo] 58
of =S & F Jduhe AHEEA ADP ¥ collageno 2 FE3% ATSH JATH
PT, aPTTS} & @9 guo] v]x= 43S vwg A= 9o ¥ 299 2h. ADP 2
collageno. 2 F 53 A2 AA|5o doxeE Yoty AT (A, 1% Fokdh)

=]
Zroll Zfol7b gl Ao = yepeth d4d $3S FX 3= serotonin 2 AA Ao
T Fokto A 23y ok kst A EolQal, thromboxane A2
© Aot dad S-S At PGI2

1 okt 7 %
I AT (A, aLsE Fobt) 5 SUestE Aol oen A oA 7HE w@ol

T gale el #HEE fibrinogend} plasminogen &S 7k & W
o, PTY aPTToME Zfo]lE Holx| okt olEjst AyE Fgs)
B2 A g A e H s v AA] gevta ddEn

AA R HFae = o] 7}A] ginsenosides, ethylacetate F&%, AfolHZE F&2
AT A Sol AdE EA57] wie BEAE dAdH =




8% BA bW AANEFAY ArIplAe AFRAAA o BASL dREA &
F7h AT StEbe A3t obd £ gl

QAate] o] e B ginsenosidesEo]l o] 57 LS = T AT 7
ol vt Hustk(55). dadeF Al A& ginsenoside-Ro, Rbl, Rgl, Rg2,
Rg3, Rhl So], FEFW 282 ginsenoside-Ro, Rgl, Rg2 5, A&&As 28
ginsenoside-Ro, Rgl, Rg2, Rhl, & Z(o]¢hH)S ginsenoside-Ro, Rbl, Re, Rgl,
Rg3, IFd =282 ginsenoside-Rg3< thromboxane Ax(TXA,) & oA &

ginsenoside—Rb2, prostacyclin(prostaglandin 12, PGly) A Z7 ZH8-LS ginsenoside

~Re7} 21 71b—o— vhebdiThar sheieh cela Q1 H—E—S— AR g odF 7 &
& A, B ss A oA, Al Al ;
B, 49T WA Al 3 Rred AN, 2w ABAEe 24 oA Fo

H:l
P>
0,
2
o>,
rd
X
ke
[

=28, A7ls A

T ES FA8ETFAE 2% F 6413
4 W ADP, epinephrine, collagen®] <&
A& A8kt 18la Ginsenoside-Ro, bl, b2, ¢, d, e, gl, g2& 7
B35 Abgsle] 4w $3 IJAlsS FA8E 23 Ginsenoside-Roi collagen,

B BB
2
ol oo ol

Rgl & ADP ¥ collagen, Rg2% ADPO 93 ¥ g4 SHS A Y. =
Rgl< arachidonic acidol] 23t d4% $3& 11 &5l 2™ Ca ionophore $3& 9|
A ATP W& AstAl dAeAthaL efgith. &4t #8950 Ao mA= s =
Abgt A FE NG AE 9 g E57] X—}%% Aol vepAThaL sklTtHG6).

& ginsenoside-Rgl< arachidonic acid, collagen, ADP, epinephrine ol 2]3] %=
H a4 SHE Aok AR o o]= thromboxane A2 A Adfo o3t Az}
AL BEeH(57).

gHd, s stel ATl nA s dake el oA arachidonic acid& A=
|4l TXA2 synthaseol] <J3]A 7=
TXA29} PGI2 synthaseo] & P4
o] M= Aukd FUHA] E4do] ¥hEof
A AFEYR]  ginsenoside-Rgl< 5
protppanaxadiold] AF¥ <] ginsenoside-Rbl, Rb2, Rc, Rd+= 4%
IAIRE flefloll A ginsenoside-Rg3® k™ Rgldt 719 &2 d4dg3 oA 28
| Q. delx k. 1 Fol A ginsenoside—Rey @ o] &2t PGI2Y] AAFS
shal, wikd A g MEe PGI2 A4 widFd A g ME9 cyclooxygenase
9 cyclooxygenase®] mRNA 55 =31tta &8#] JArH(58,59).

SR s S '—,7%7%‘%—% ‘%E}lﬂ% PGI2
o] % o] ¢l protppanaxatriol
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m&%

Shin <€ ginsenoside-Ro+x thrombin®. 2 FE%H dAFASHES T &40 A
et 18]al = c-AMP 9% o =2 vasodilator-stimulated phosphoproteine <14+3}




A allb/P3ell fibrinogen®d ZAES F3AZIthtar HASFITH60). = 4o ZHH
AL total saponine vasodilator—-stimulated phosphoproteinS <1238 A thrombinl.
2 fEd da% $9e AP k61,

Rhee 5& Q4o 2XHE A& lipophilic fractione thrombinl. 2 FE=%H 2333
< HshA Asfsilen, = % YEH SR serotonin®] WES AAAZTIL Gl
S A A HALEY I (XA FE)o] thrombinloZ F2d d4F SHS st

Al
triol &< adrenalinel & X% AT-2F oA

<
A8l skl 2™, protopanaxadiol nilo
oS AT eFATHE2-64).

Thromboxa A29] AIS o3}

111 e

™ Chang o< A5 A protopanaxatriol®} protopanaxadiol®] 3ot &
W= ZARE A3 acethylcholineo] 93 %2 T X oz JA st &
(65). 1E]aL o] T2 T4t AFA @A o] cGMP A AfroHzE FEE2
FEAES otal AfolHE FEE did 28o] ddAy FF A48S e

&+ THEO).

=

o] & linoleic acid7} ©&F 3-F¥ corn oil¥} Z3px|®Abo] oh&F &
5 357 FHolAl Aolgk & F4F petroleum ether #3& 353+ 2o
collagen® ® F=¥d dAaugy 2E&S A A3 d2BSHS oAl Ao,
doN-3-aLe] % 3#2l thrombin time® #2248 A AF=EJATL ATHET). 2 T2 <4t
dio]l Ay Az FEFS WA "3 olgkad, 3 F5
A e a%E YERATHGS).

o] &< ginsenoside Rgz®l 43 &3 Al 35{54 R ATt =AM
A3} ginsenoside Rgs+= collagen® thrombinl & 2% dAASHES 7alA A%
©om™ Rgle]y} ginsenosides nonpolar fraction, gmsenos1des polar fractionX.t} &
Zstekar kit 18] 3l ginsenoside Rgs®] AW A7 MEW AFAZEE
o] Ca2+ 9| & % 5 Ca2+ s dAITeEA TXAZ AHS At AHEHE
AA| gl 7]Qlghetar sk THE9).

Serotonin W& #AHIME T4 6dFANA P2 petroleum  ether extract
(X-compound)+ platelet activating factore] ©]$+ serotonin W& Z3tAl AL
1 collagen® thrombin®] ¢ AT 2HEIQ serotonin WEE AT} o] 7%
o 431 EFZE=E0|Y petroleum ether extract®.th 7ZF3ttar W13 tH(70). E4HA
FRE 4-54d A% H&YS woles Ay sWASES AWE F does SFAEA
collagendl 93t AW HS AAeta 28]l aPTT & AAA7)L triglycerideo] T
gk HDH cholesterol ratio® 94 A Fhal B s}
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SFATH(72). Elal AZE Al 1M (EAk Foiw 191, flokr 12%9)&
3 g 13 FoA% 5 AAYAe A STl MAE IS
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g, > S
ADP, collagen®] 3% da%t 53 ‘?47\11%% A A T4 & 4
FrolatAl AEJATIL SATHT4). S4F AT A e e A=A T4 AT
+ thrombin¥} collagen®. & F=% @i% s 9 ol
A 7F thrombosisth atherosclerosiset 22 A&y A3ko] oif g ol Qloja FQa3
AES & ¢ Advkar skATHT5).

NO F&let #Hai+= T4te] EALE U ginsenoside-Rg3 & WA E F nitric
oxideNO)E ¢ WIAE=RY Felste] doo 555 dgdsiiastr & dAdeF
= SAlste] dodeg Jhdel @ oar SATH76). Panaxtriol Ca® T3
phosphoinositide breakdowns 7FAAl# thrombino] 93 dAH S A& gt = A
Yool wiZiet ddF Aol Folg axsE yErd & ki Sek77). E 5
Ao 2 HE 9 panaxadiole thrombinol & Frd 42 &3 WS A3A =
Z1&k= thromboxane A2¢] A S Asiete] v 28-S vebdivkar siltH(78).

N o =
A Wee 5& &4+

o mRE @2 ethylacetate % thrombin times A7FAIAA
anticoagulant®= 41 2] < "

AetS ot o] AAES addd F dvkar SATHT9).
A Fet Abaktoll A A& ethlacetate F+E=0] AT AFoA] dEdA A3 H
AAlsta Hol GxdNY 5F5S T7H7F oA Ay A S AT =
ATk SFFTHE0). 18]ar A R HE AL total saponine cyclooxygenase(COX-1)
9} thromboxane A2 synthaseE A3} thromboxane A29] S A3go=zA &
Zol iz A Aol 83 d& AefAltal slvh81).

rlo 1 |o

lo

£ 4 EFE=0] arginases Adlste] NO signalings S7HAH S 2A S35 7d 3}
< W7 sdo = A7l dadste §83 Holdta sFUTh82). 1var 4t
& crude saponin #3& collagenl & FEH A FoA Cad H& :‘ﬂ?ﬂé
AA st dad-SHI ATP FrelE AstAl Asfistr] wtol vAd4d diade] 7e
23het A" 7legele] Amel F8&3 & Atk FFATHE3I). g, T4k H]*}E‘d
go] thrombin® 2 FE¥ A4 FHS AetAl At on i i cAMP A4
Zholl = A A G&FS v A &%l thromboxne A29 A3} serotonin®]
Zoh T HALEY #82 gAy 9 QXA ZRE arachidonic acid9]
A ¢k9kom arachidonic acidE thromboxane A2% HIA7|= HA=ZE A
o] Az H it Fag A4S & Folbal s THE4).
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S Matsuda o< 24 9WA4e] 70% WES FEEo] 374 ux= o
ZAFEE A3 A4 A9 serotonin®]Y endotoxin % FJ Hoﬂ A AsteE ZA7xA e o
S7HA171M RS E oAt dEAe] &3 28-S YEhdlen S4to] wik
Jelttar A TH86—-88). 18lal T F4te| EA)s= glnsen051de—Rg3t date] o
QZJZ}%(@OLHE}) G o] 28-S st cGMPY 3l A 2, dAeEd 3

FA) A H g f=A] A HaAg -4 Ze So] rta B skt

’

X 79 A FEAR AR (B

Placebo L-TG H-TG
Dé
Baseline Week 8 Baseline Week 8 Baseline Week 8
Aggregation
.

ADP (U) 63.7+17.8 68.1i13.51)’ 56.3+8.2 60.9+9.5 59.2+14.1 63.2£16.5 0.14
Collagen(U) 51.4+14.0 54.2+11.6 45.6£8.6 49.0+84 484+12.8 50.3£11.7 0.1€
Serotonin

144.0+73.9 139.5465.8 135.3+65.8 137.6£8R.7 144.0+124.7 161.6%x133.4  0.6(
(ng/dl)
Platelet (10%/ul) 259.8+65.0 260.1+74.4 261.5+56.0 261.3+60.1 265.6+65.4 260.1+65.6 0.99
TXAs(pg/ml) 42453689  379.6+323.1  364.9+337.0 406.9+327.8 504.2+345.1 454.6%£326.4 0.7

+

TXBs(ng/ml) 5.0+5.8 3.3+4.4 3.5+25 3.5%4.1 41428 3.6+£3.2 0.9

+ +
PGI-2 (pg/ml) 196.9+73.2 220.7£76.6 176.7+61.8 245.6+94.3 181.1£77.2 230.8+89.8 0.54

Fibrinogen
260.9+50.1 266.3+52.4 253.4+93.4 279.1+77.9 255.7+59.9 258.8+50.7 0.45

(mg/dl)
Plasminogen
%) 98.9+24.4 102.0+14.2 104.8+47.2 99.7+17.6 99.9+12.1 100.1+10.1 0.87
(o)
Coagulation
N
PT (sec) 12.9+0.5 13.1£0.5 13.0+0.6 13.2£0.7 13.0£0.5 13.2£0.4 0.54
+
PTT (sec) 38.3+4.2 38.4+4.1 37.8+35 38.2+2.8 39.0+3.4 38.2+3.1 0.96

ADP, Adenosine diphosphate; PGI-2, Prostaglandin 12; TXAZ2, Thromboxane AZ;
PTT, Partial thromboplastin time; PT, Prothrombin time.

D" Values are adjusted mean £ SD for age, sex, dietary vitamin K intake
(Baseline).

? No significantly different among the groups by obtained using Bonferroni
multiple comparison of ANCOVA.

"
Significantly different from the baseline by paired t-test at p < 0.05.




2 dE A Axse] st

ANdAE A3 A Fo @544 9 FdzdHE v WHIE vud d3s 9 *&
807 Aok AgAE AHHA HY F,  FF  triglyceride, total cholesterol,
LDL-cholesterol, HDL cholesterol®] w3t F&= wtulof] xfo]i= Ho]lx] & UTHP>0.05).
TR yolol AEe BAZ AyelMR AE AFALL Ee W FYHd AolE
HolA eFATHP>0.05).

¥ 80. A AREL W3 (BAA)
Placebo L-TG H-TG 2)
Baseline Week 8 Baseline Week 8 Baseline Week 8

Triglyceride (mg/dl) 90.2+15.3 93.4+41.61""  92.4+478 106.0+60.0 100.1+43.9 95.0+42.1 0.569
Total-cholesterol mg/dl) 186.8+26.1 197.9+31.4 182.9+34.1  186.0+29.3 186.2+28.8 186.8+26.1 0.233
LDL-cholesterol (mg/dl) 118.0+25.2 124.0£274 1156+31.2  117.6+31.3 114.4£25.9 114.6+27.7 0.460
HDL-cholesterol (mg/dl)  65.4+15.3 66.3+16.2 59.2£15.1 58.1+£14.2 63.4+14.6 65.0£17.5 0.122

HDL, High density lipoprotein; LDL, Low density lipoprotein.
D Values are adjusted mean = SD for age, sex.

2 No significantly different among the groups by Duncan multiple comparison of
ANOVA.
¥ No significantly different from the baseline by paired t-test at p < 0.05.




A daEA g Folslel A}

golgx 9 FobslsbA HAF Ay 1 907 Erh A
3 WElE 1ol AxE AATHP>0.05).

ZF Az Tl vlael A, tEate] RBC7F §9420 F7HE Bloy, 2% AAESY
ol 2] wislelrt.

AR A F, ARl fo

A

o

& 90. It 8l dostsbs ik

) Placebo L-TG H-TGF
Variables p
Baseline Week 8 Baseline Week 8 Baseline Week 8

2)

White  blood cell(10°ul) 5.7+14  6.1£1.77 53415 5619  58+1.4 5.7£1.4 0440
T
Red blood cell (10%ul)  4.7+0.5  4.8+0.5 4.7+0.5 48+05 4604  4.7+04  0.642

Hemoglobin  (g/dL) 142415 144+1.5 14.0+1.6  14.1+x1.5 14.1+14 142+13  0.711
Hematocrit (%) 429439 434442 424438 425438 42,1435 427434 0.638
AST (U/L) 20.9+£5.8  18.6+4.6  20.6+6.7  22.6£9.0 19.2444  19.8+6.7  0.101
ALT (U/L) 17.049.4 16.848.8  16.1+7.9  18.3+74 16.6+£8.1 17.6£10.1 0.817
BUN  (mg/dL) 12.742.7 133433  12.9+2.8  13.2+#32  12.843.5 124429  0.527
Total  protein (g/dL) 7.4+0.3 7.5+0.4 7.3+0.4 7.4+0.4 7.4+0.5 7.4+0.4 0.625
Albumin  (g/dL) 4.6+0.2 4.7ﬁ:0.2T 4.6+0.2 4.6+0.2 4.6+0.3 4.7+0.2 0.646
Glucose  (mg/dL) 85.149.2 83.9+8.6 87.1£10.5 86.7£89 86.4+7.6  88.1+7.8 0.174
CRP (mg/L) 0.9+1.2 0.7+0.7 1.3£3.4 1.0£2.5 0.5+0.5 0.4+0.5 0.377

AST, Aspartate aminotransferase; ALT, Alanine aminotransferase; BUN, Blood urea
nitrogen;

CRP, C - reactive protein.

D Values are adjusted mean £ SD for age, sex.

? No significantly different among the groups by Duncan multiple comparison of
ANOVA.

"
Significantly different from the baseline by paired t—test at p < 0.05.
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5. YAHEAIAE AF
5.1 NEHF
5.1.1 HiSH 28 1¥F
B & 49 Ginsenoside -Rbl+ Rgl
B 3 3 A A
B g% (FA4E): 400mg (3.75mg)
B oBea 19 574 (o1 2, A 9%
TE 48 Hi2HH| (%) & (mg)
E{2 A =2 2o 100.00 400.00
TR Ginsenoside R-bl (0.70) (2.79)
Ginsenoside R-gl (0.24) (0.96)
YEHAED 0 0
Caramel A 0 0
sez
s 0 0
Bitter flavor 0 0
A 100.0 400.0
512 H=4 e ALH
B & 49 Ginsenoside -Rbl+ Rgl
B Y 5 A A
B & (FAEE): 400mg (2.12mg)
B B8 19 SR 2, A9 9)E8
T= 42 i e (%) g (mg)
E{2 A X2 2oy 50.00 200.00
ToE Ginsenoside R-bl (0.40) (1.58)
Ginsenoside R-gl (0.14) (0.54)
VELHAEZ 49.55 198.2
Caramel A 0.45 1.80
sez
S Ak 0.0003 0.00134
Bitter flavor 0.0009 0.00360
A 100.0 400.0
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Visit 1 Visit 2 Visit 4

ADP, Collagen0f o3t Haft TS HA O O
Serotonin O O
PT, prothrombin  time O O
PTT, partial thromboplastin  time O O
Plasminogen O O
Fibrinogen O O
Thromboxane B, O O
Thromboxane A, O O
PGI-2 O O
Platelet count O O
Triglyceride O O
Total cholesterol O O
HDL-cholesterol O O
LDL-cholesterol O O
WBC, White blood  cell O O
RBC, Red blood  cell O O
Hemoglobin O O
Hematocrit O O
BUN, Blood urea  nitrogen O O
Albumin O O
CRP protein, C-reactive protein O O
Glucose O O O
AST, Aspartate aminotransferase O O O
ALT, Alanine aminotransferase O O O
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Figure 1. Flow diagram
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HodAqgte] Fold A= EAdol 31 1 (36.5%), @140l 54 ¥ (63.5%)°IAt FHEE
iz, AgFdAT O-TGH 18§FAEAT H-TG A4 217 10 ¥ (35.7%), 12
3 9 W (32.1%) ollewn, 4L 18 ¥ (64.3%), 19 % (67.9%), 17 3
(58.6%) o= - 7+ 3k Apol= gl (P=0.765).

AR 2, AgFAFAT L-TGH nd=FdHT (H-TG)o] 27t 32.0+10.64], 35.8+
13.1A4], 35.7£11.3A1= 7 3Fe] 93t zpol= §lAth (P=0.364).

A% (P=0.567), AAZFEA (P =0. 0.314) L AALE (P=0.370)°14  F+e] FelH<l
ZFol 7t §llh. =571 ¢ (P =0.1400% o]¢kr] "¢k (P=0.502)o1 % +7Fe] f214<21

ZFo] 7F gl

o= o 7Fe] feolAel AfolE Holx] gkttt (P =0.663).
23

Table 1. 784 AR

Variables Placebo L-TG H-TG p?
Drinking status (n, %) 0.013*
Yes 21(75.0) 12(41.4) 13(46.4)
No 6(22.2) 17(58.6) 15(53.6)
Smoking status (n, %) 0.663
Yes 4(14.3) 2(6.9) 3(10.7)
No 24(85.7) 27(93.1) 25(89.3)
Regular exercise (n, %) 0.020*
Yes 16(57.1) 21(72.4) 10(35.7)
No 12(42.9) 8(27.6) 18(64.3)

D Values are expressed as means = SD.
2 No significant difference between among groups at P<0.05 by obtained from x2




tests for
categorical variables or One-wayANOVAfor continuous variables.

Table 2. AZ#AE &5, F4 2 +F A%

Characteristics Placebo(n=28) L-TG(n=29) H-TG(n=28) p2)
Gender (male/female) 10/18 12/17 9/19 0.765
Age (year) 32.0+10.6" 35.8+13.1 35.7+11.3 0.364
Height (cm) 165.98+7.9 167.48+9.8 166.7+7.3 0.844
Weight (kg) 63.4+10.7 64.5+£14.2 61.1+£9.0 0.567
Body mass index (kg/m’) 22.9+2.7 227433 219423 0.314
Body fat (%) 27.2+£7.2 24.8+7.8 24.9+6.0 0.370
Waist circumference (cm) 79.2+8.1 81.248.7 79.1+7.1 0.527
Systolic blood pressure (mmHg) 116.86+12.5 115.20+13.2 109.849.7 0.140
Diastolic blood pressure (mmHg) 71.6+9.6 69.2+8.1 69.43+9.2 0.502
Pulse rate (beats/min) 75.7£9.5 75.5+£9.6 76.9+8.80 0.256

D Values are n (%)
2 Significantly different among the groups by X2 tests for categorical variables

*p<0.05.
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B2 agonist o od $PHEE, Baw Sl HwEal oy Fal Aol
Aol Hmz WY AN melenAm AgE + Utk AW $HL Yos):
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A2 B A AF (Table 3), &8 J&FS & & Jdv= AAA o], A4, HET K
AHHS BHAste] 43 A3 (Table 3-1), ¥3}%F (Table 3-2), ¥3}& (Table 3-3) %
Ao w2 F35A A3 (Table 3-4, Table 3-5)& A A3}t

12.3.1. ADP o 93 4% &3 vk-$-

ADP o o1& Wz SAAANA A NE M A% F, A T foH Aol




Bo]A] ¢kgkt} (Table 3, Table 3-1).

ARAE AR A 8 F F, dxEd ARBAATC 44 feldd S won
(th=x=+" 63.7£17.8 (U) — 68.1£13.5 (U), P=0.025, AFgFHF+" 56.3£8.2 (U) —
60.9£9.5 (U), P=0.028) (Table 3).

Ao W F3EA Ax FAolx] 8 F 5, ADP o o3 daw SFAALNA & 7k
o)Al Aols BT (p=0.031) (Table 3-4). o]+ Wz (6
2 7P =oka, AdEA AT (68.4+3.1 (U)H ndFAAHAT (5
o} worot, F i Atololl frejHl Aol fiodrh.

e

ADP o] 93 iy SR AAY] WEEF (Table 3-2)7 W3& (Table 3-3)& Aty

12.3.2. Collagen °l| 23 4% &3 vk-&
Collagen ° 93t dax S ¥HgolA, A3 A 3 & A F3He] F24Q1 Apol= HolX]
okgkr}t (Table 3, Table 3-1). «* W Hlx, W3tz 2 ¥ H

GolF ol M= Wolx ettt (P>0.05).

12.3.3. = 9 4% A A3

lZH

dAvto] 24315 HA serotonin, Platelet, thromboxane Asso ¥l 99 F99

2 4239 $HS FEA7|a, Ao &A= coagulation factore} WSSl &3
(clot)E ¥A3tAl = &=dl, serotonin, thromboxane A9 FH|E JAStE Ale
el &sol Ae Fom dAGrh w3 PGI-2E TXAR9F HAIAES FomA
davre] &3t 9 Eg FAS Welstt ol 3 o|¢ek HAofste FoE YA

Aqom, dad S AdFER, PGI-29 ¥H|E FX5= AAl= g3 /A 859
7

B oAM= dAT $3o B3} serotonin, Platelet, TXA,, TXByE A H A= A

A




Ao = Al T3k FoAQd zkelE HolX] &gt (P>0.05). 28y, 8 F 5, tixT oA
TXBo7F fFeldoz 7489t (5.0+5.8 (ng/ml) —  3.3%4.4 (ng/ml), P=0.043) (Table
o, G = {22l Wyt g WhH | of Aol A

o
oA a7 dFdE Ao = yERth (ofx: 5.3+46.7 (ng/ml) — 3.7£1.0 (ng/ml),

32

8 F &, & 19 FoHQl Aol it (P=0.602). « W H]
A%, AdFEHAT 2 aTFAATANA A FAAI FUME BT (AdEAE AT
P

=0.001, n&g=FdFH: 181.11£77.2

2 S8t ok Ay, oA 8 F F, PGI-2 oA AEAAHATY ugFAAFHT
off e  FoHl TV (AETHFAHHAT 152.6146.7 — 245.6+94.3  (P=0.003),
a3 H T 162.1453.6 —  208.6+89.8 (P=0.026)E HAJOo} + 71 FoF

o

o2 Hh-e3ate] yH g7 (fibrinogen)S JH Y
= t}. fibrinogenS ZAA7|E 22 Fd3 A
7150l e Ao= sty 2 A5 A3 Fibrinogen ¥ Plasminogen< 3 ¥

S, Al R B o dellA FoAl ApolE HolA &%kt (P>0.05) (Table 3, Table

b

994 AR (extinsic pathways €42 e Ane We) Fo zAolo] EYso]
Asske g Frxolw e F9] xHo] EFor AFHn W, g A=
(intrinsic pathway)s= Thromboplastine X ZEEHlo| E

Guld s FuAS HZsked, ESNE By ayRIAE didstete] kAstE o

HEA "




RIEA =S A (PTD)S AT Algke] A= dxdo] <A A7l Aon=
d3o] dH = Aoz #Addty E A5 A=, PT 9 PTT 2% Al@AE A4

Aap &, o 7o) fo Al ZolE wolx] gkl (P>0.05) (Table 3, Table 3-1). U
Hale A, PT A FATodA o)l 57F (13.0+£0.6 (sec) —  13.2+0.7 (sec),
P=0.016)% XSl W, PTT+ ne&FAFATolA Fo4<Q A4S BTt (39.0£3.4 (sec)
—  38.2£3.1 (sec), P=0.041).

~—

Table 3. @/ FEAHAE (B )

Placebo L-TG H-TG
p”
Baseline Week 8 Baseline Week 8 Baseline Week 8
Aggregation
68.1x13.5"" :
ADP (U) 63.7£17.8 N 56.3+8.2 60.949.5 59.2+14.1 63.2£16.5 0.125
Collagen (U) 51.4+14.0 54.2+11.6 45.6+8.6 49.0+8.4 48.4+12.8 50.3+£11.7 0.164

Serotonin (ng/dl) 144.0+73.9 139.5+65.8 135.3+65.8 137.6+88.7 144.0+124.7  161.6+133.4  0.605

Platelet (10°/ul) 259.8465.0  260.1474.4  261.5456.0  261.3#60.1  265.6£65.4  260.1465.6  0.997
TXA, (pg/ml) 424543689  379.6+323.1  364.94337.0  406.9+327.8 504243451 454.6£3264  0.709
TXB, (ng/ml) 5.045.8 332447 3.542.5 3.544.1 4.142.8 36432 0.963
PGI-2 (pg/ml) 19694732 220.7+76.6  176.7+61.8  245.6:943"  181.14772  230.8+89.8"  0.559

Fibrinogen (mg/dl) 260.9+50.1 266.3+52.4 253.4+93.4 279.1£77.9 255.7+£59.9 258.8+50.7 0.456

Plasminogen (%) 98.9+24.4 102.0+£14.2 104.8+47.2 99.7£17.6 99.9+12.1 100.1£10.1 0.821
Coagulation

PT (sec) 12.940.5 13.120.5 13.0£0.6 13.2+0.7" 13.0+0.5 13.240.4 0.540
PTT (sec) 38.3+4.2 38.4+4.1 37.8+3.5 38.24+2.8 39.0+3.4 38.243.1" 0.960

ADP, Adenosine diphosphate; PGI-2, Prostaglandin 12; TXAZ, Thromboxane AZ;
PTT, Partial

thromboplastin time; PT, Prothrombin time.

Y Values are adjusted mean + SD for age, sex, dietary vitamin K intake (Baseline).

2 No significantly different among the groups by obtained using Bonferroni multiple




comparison of ANCOVA.

T Significantly different from the baseline by paired t-test at 'p < 0.05.

Table 3-1. EYPNH FEAAE (B ¥)

Placebo L-TG H-TG
p?
Baseline Week 8 Baseline Week 8 Baseline Week 8

Aggregation
ADP (U) 63.7+17.8 66.0£1.9"" 563482 63.2+1.8' 59.2+14.1 62.9+1.8 0.441
Collagen (U) 51.4+14.0 53.0£1.7 45.6+8.6 50.5+1.7 48.4+12.8 49.9+1.7 0.410
Serotonin (ng/dl) 144.0+£73.9 140.1£10.0 135.34£65.8 143.8+9.9 144.0+124.7 154.6+10.0 0.574
Platelet (10%/ul) 259.8+65.0 261.6+7.2 261.5+56.0 262.9+7.1 265.6+65.4 257.1£7.2 0.840
TXA; (pg/ml) 424.5+368.9 396.2+43.3 364.9+337.0 454.4+42.6 504.2+345.1 388.9+43.6 0.505
TXB, (ng/ml) 5.0£5.8 3.0+0.7" 3.5£2.5 3.9£0.6 4.1+2.8 3.6+0.6 0.619
PGI-2 (pg/ml) 196.9£73.2 219.8+16.5 176.7+61.8 243.2+16.21 181.1£77.2 234.3+16.5" 0.602
Fibrinogen (mg/dl)  260.9+50.1 265.1+10.4 253.4+93.4 280.9+10.2 255.7+£59.9 258.1+10.4 0.286
Plasminogen (%) 98.9+24.4 103.0+£2.6 104.8+47.2 98.7+2.5 99.9+12.1 100.1£2.6 0.491
Coagulation
PT (sec) 12.940.5 13.120.1 13.0£0.6 13.2+0.1" 13.0+0.5 13.1+0.1 0.643
PTT (sec) 38.3+4.2 38.5+0.4 37.843.5 38.6£0.4 39.0+3.4 37.7+0.4" 0.249

ADP, Adenosine diphosphate;

PTT, Partial

PGI-2, Prostaglandin 12; TXAZ2, Thromboxane AZ;

thromboplastin time; PT, Prothrombin time.

D Values are adjusted mean + SD for age, sex, dietary vitamin K intake (Baseline).

? No significantly different among the groups by obtained using Bonferroni multiple

comparison of ANCOVA.

T Significantly different from the baseline by paired t-test at 'p < 0.05.




Table 3-2. INAH FEHYXE WH3}F

Placebo L-TG H-TG p?

Aggregation

ADP (U) 5.2+2.0" 4342.0 3.3+2.0 0.800
Collagen (U) 3.2+1.7 3.5+¢1.7 1.4+1.7 0.730
Serotonin (ng/dl) -0.5£10.0 2.1+9.8 13.8+10.0 0.565
Platelet (10°/ul) 0.4+7.4 -0.4+7.2 -5.3+7.4 0.842
TXAx(pg/ml) -29.8+43.3 36.9+44.1 -59.3+45.0 0.300
TXB,(ng/ml) -1.7+0.7 0.1£0.7 -0.5+0.7 0.212
PGI-2 (pg/ml) 27.3+19.1 67.4+182 47.8+19.1 0.332
Fibrinogen (mg/dl) 8.5+10.4 24.3+10.2 1.5+10.4 0.286
Plasminogen (%) 3.7£2.6 -5.7£2.5 0.3+£6.0 0.522
Coagulation

PT (sec) 0.2+0.1 0.2+0.1 0.1£0.1 0.648
PTT (sec) 0.2+0.5 0.4+0.5 -0.9+0.4 0.121

ADP, Adenosine diphosphate; PGI-2, Prostaglandin 12; TXAZ, Thromboxane AZ;
PTT, Partial

thromboplastin time; PT, Prothrombin time.

D Values are adjusted mean=SD.

? No significantly different among the groups using Bonferroni multiple comparison

of ANCOVA.




Table 3-3. @FAA

Placebo L-TG H-TG p”

Aggregation

ADP (U) 152.3+30.8" 70.4+30.2 60.8+30.5 0.329
Collagen (U) 140.94+36.3 71.3+£35.7 60.5+36.1 0.247
Serotonin (ng/dl) 54.3+63.0 15.6+61.9 200.4+63.1 0.099
Platelet (10°/ul) -2.9+27.4 9.24+26.9 -8.2+27.4 0.898
TXAx(pg/ml) 222.94297.6 546.24293.0 286.4+299.9 0.717
TXB,(ng/ml) 326.7+253.4 98.14+248.2 150.9+£250.6 0.803
PGI-2 (pg/ml) 307.1+123.6 462.9£121.5 290.9+123.3 0.602
Fibrinogen (mg/dl) 48.0+47.1 140.0+47.1 29.24+47.2 0.215
Plasminogen (%) -1.6+20.9 19.9+20.1 -0.9+20.5 0.700
Coagulation

PT (sec) 13.946.9 19.846.7 11.5+6.9 0.674
PTT (sec) 6.2+11.2 10.6+11.1 -15.8+11.3 0.218

ADP, Adenosine diphosphate; PGI-2, Prostaglandin 12; TXAZ, Thromboxane AZ;

PTT, Partial thromboplastin time; PT, Prothrombin time.

D Values are adjusted mean=SD.

2 No significantly different among the groups using Bonferroni multiple comparison

of ANCOVA.




Table 3-4. QA FEAAE (BAH F) -I#

Placebo L-TG H-TG
p”
Baseline Week 8 Baseline Week 8 Baseline Week 8

Aggregation
ADP (U) 63.1+16.7 67.9+3.4'92 56.749.3 58.4+3.1° 50.8+10.8 54.1+3.7° 0.031
Collagen (U) 53.5£14.5 53.0+£2.8 45.1+£9.9 48.3£2.6 44.14£9.9 48.2+3.0 0.422
Serotonin (ng/dl) 114.9+51.1 108.4+18.3 134.7£51.5 130.1£16.6 119.2+44.6 148.1£19.6 0.356
Platelet (103/u1) 250.6+48.1 258.5+18.7 287.8+61.6 274.8+16.9 260.8+57.5 251.2420.0 0.649
TXAs( pg/ml) 495.8+392.0 342.5+104.1 524.8+391.4 475.0+£94.5 480.0+432.3 513.4+111.5 0.502
TXB, (ng/ml) 4.4+4.0 3.4£1.2 2.8+2.8 3.31.1 4.5+3.9 2.2+1.3 0.774
PGI-2 (pg/ml) 211.9+93.4 243.3+28.6 210.7£66.2 260.1£26.0 221.3+£104.8 259.4+30.7 0.895
Fibrinogen (mg/dl) 235.4+£59.9 237.2+16.6 241.0+97.4 249.7£15.1 239.7+50.7 223.7+17.8 0.549
Plasminogen (%) 103.0+11.5 102.7+4.7 109.6+73.0 93.7+4.2 99.1+10.7 101.6+5.0 0.311
Coagulation
PT (sec) 13.0£0.6 13.1£0.2 13.0+£0.6 13.4£0.2 13.0+0.5 13.3£0.2 0.665
PTT (sec) 39.0+3.2 37.6+1.0 37.843.5 38.6+£0.9 39.0+3.4 37.5+¢1.1 0.427

ADP, Adenosine diphosphate; PGI-2, Prostaglandin 12; TXAZ, Thromboxane AZ;
PTT, Partial
thromboplastin time; PT, Prothrombin time.
D Values are adjusted mean = SD for age, sex, dietary vitamin K intake (Baseline).
2 Significantly different among the groups by obtained using Bonferroni multiple
comparison of

ANCOVA.
% No significantly different from the baseline by paired t-test at p < 0.05.

ab Different superscripts indicate significant differences among the groups at 8
week.




Table 3-5. @PHAH FEAANE (BA ) -4

Placebo L-TG H-TG
p”
Baseline Week 8 Baseline Week 8 Baseline Week 8
Aggregation
ADP (U) 64.0+18.9 68.6+3.6" 56.1+7.6 62.4+3.6 63.2+13.9 67.4+3.5 0.448
Collagen (U) 50.3+14.0 54.8+3.0 459+7.9 49.2+3.0 50.4+13.7 51.4+2.9 0.422

Serotonin (ng/dl) 160.2+80.7 158.0+29.5 135.7+75.8 147.6+29.6 155.8+148.3  162.6+28.4 0.933

Platelet (10°/ul) 264.9+73.6  259.1%17.5  242.9+44.6  2513+17.6  267.9¢702 2667169  0.822
TXAx(pg/ml) 384.84360.8  395.94822  252.04246.3  368.0+82.5  515.6+308.5 422.7479.1  0.893
TXB,(ng/ml) 5.3+6.7 374107 4.042.3 3.5£1.0 39423 4.1£1.0 0.916
PGI-2 (pg/ml) 188.5460.7  220.7+76.6  152.6+46.7  245.6+943"  162.1453.6  208.6x89.8"  0.712

Fibrinogen (mg/dl)  275.0+£39.0 280.3+14.4 262.2+92.4 299.0+15.0 263.3+63.6 278.1+14.4 0.555

Plasminogen (%) 96.6+29.3 102.0+3.3 101.4+14.2 102.5+3.3 100.3£12.9 100.3+3.2 0.892
Coagulation

PT (sec) 12.8+0.5 13.1+0.1 12.840.5 13.1£0.1 13.0+0.6 13.1+0.1 0.702
PTT (sec) 37.9+4.7 38.440.9 37.5439 38.240.9 39.6+3.3 38.740.8" 0.915

ADP, Adenosine diphosphate; PGI-2, Prostaglandin 12; TXAZ, Thromboxane AZ;
PTT, Partial
thromboplastin time; PT, Prothrombin time.
D Values are adjusted mean = SD for age, sex, dietary vitamin K intake (Baseline).
2 No significantly different among the groups by obtained using Bonferroni multiple
comparison of

ANCOVA.

T Significantly different from the baseline by paired t-test at p < 0.05.
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Table 4-1 o YeERT}

A 9w FY2HE F= WH3E Hlu A3E Table 4,

8% Triglyceride, Total cholesterol, LDL-cholesterol, HDL
oA ¢kttt (P>0.05). &3k yole AHES

HAR ARANE HEHH P 3 EE

Table 4. @FTAZ AR (B4 #)

Placebo L-TG H-TG
P?
Baseline Week 8 Baseline =~ Week 8 Baseline =~ Week 8
Triglyceride (mg/dl) 90.2+153  93.4+41.6"Y  924+478  106.0£60.0  100.1£43.9  95.0+42.1 0.569
Total-cholesterol mg/dl)  186.8£26.1  197.9+31.4  182.9+34.1  186.0+29.3  186.2+28.8  186.8+26.1  0.233
LDL-cholesterol (mg/dl) — 118.04252  124.0427.4  115.6+31.2 117.6£31.3 11444259  114.6£27.7  0.460
HDL-cholesterol (mg/dl) 654153  66.3+16.2 5924151 58.1%142 634146  650£17.5  0.122

HDL, High density lipoprotein; LDL, Low density lipoprotein.
D Values are adjusted mean £ SD for age, sex.

2 No significantly different among the groups by Duncan multiple comparison of

ANOVA.

3 No significantly different from the baseline by paired t-test at p < 0.05.

Table 4-1. 85X AX (BH F)

Placebo L-TG H-TG
p?
Baseline Week 8 Baseline Week 8 Baseline Week 8
Triglyceride (mg/dl) 9024153  97.2+6.9"Y 9244478  107.1+6.7  100.1£43.9  90.1+6.8 0.213
Total-cholesterol mg/dl)  186.8426.1  194.3£3.5 182.9+34.1 188.8+3.4 186.2+28.8  187.543.5 0.353
LDL-cholesterol (mg/dl)  118.0+£25.2  123.1£2.9 115.6£31.2  117.242.9 114.44259  115.9+2.9 0.200
HDL-cholesterol (mg/dl) 65.4+15.3 63.7+1.9 59.2+15.1 61.2+1.8 63.4+14.6 64.5+1.8 0.413

HDL, High density lipoprotein; LDL, Low density lipoprotein.




D Values are adjusted mean = SD for age, sex.
? No significantly different among the groups by obtained using Bonferroni multiple
comparison of ANCOVA.

3 No significantly different from the baseline by paired t-test at p < 0.05.
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Table 5. Estd B Fosistd 74}

Placebo L-TG H-TGF
Variables p
Baseline Week 8 Baseline Week 8 Baseline Week 8

2)

White blood cell (10%ul)  5.7+1.4  6.1+1.7°  53+15  56+£1.9  58+14  57+14  0.440

Red blood cell (10%ul) 47+0.5 484057 47:05 48405  4.6:04 47504  0.642
Hemoglobin (g/dL) 142415 144415  14.0£1.6 14115 14114 142413 0711
Hematocrit (%) 429439 434442 424438 425838 421435 427434 0.638
AST (UL) 209458  18.6+4.6  20.6£6.7 22.649.0 19.2+44 198467  0.101
ALT (U/L) 170494 168488  16.1+7.9 18374  16.6£8.1 17.6£10.1  0.817
BUN (mg/dL) 127427 133433 129428 132432  12.843.5 124429  0.527
Total protein (g/dL) 7.4+0.3 75504  73+04 74404  74%05 74404  0.625
Albumin (g/dL) 46402  47+027  46£02 46502  4.6+03  47+02  0.646
Glucose (mg/dL) 85.1492  83.948.6 87.1£10.5 867489  864+7.6  88.1+7.8  0.174
CRP (mg/L) 0.9+1.2 07+0.7 13434  1.0425  05+0.5  04+05 0377

AST, Aspartate aminotransferase; ALT, Alanine aminotransferase; BUN, Blood urea
nitrogen;

CRP, C - reactive protein.




D Values are adjusted mean = SD for age, sex.

? No significantly different among the groups by Duncan multiple comparison of
ANOVA.

T Significantly different from the baseline by paired t-test at p < 0.05.
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Placebo H-TG L-TG p’
0-4 week 87.9+10.1” 90.8+8.5 90.9+12.3 0.469
4-8 week 92.1+8.3 89.2+10.0 92.5+11.4 0.477
0-8 week 90.0+7.7 90.2+7.1 91.7+8.5 0.661
D g - HAMARARAZ(ECALAEIL 10008
= H = )= Sk BN =T NS S T

2 Values are mean £ SD.

3 No significantly different among the groups by Duncan multiple comparison of

ANOVA at p<0.05.
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Table 7. o] XFHZFA A

Placebo L-TG H-TG
Variables p?
Baseline Week 8 Baseline Week 8 Baseline Week 8
Energy (kcal) 1477.25474.7"  1547.6+436.4°) 1552.9+386.0 1596.0+425.2 1540.0£375.3 1575.6+413.5  0.871
Carbohydrate (g) 204.0£66.2 209.5+63.3 213.4+52.7 219.3+60.4 202.9+60.0 225.6+64.8 0.662
Protein (g) 59.6+20.2 56.7+18.1 60.9+17.5 64.6+19.0 63.0+18.3 61.3+14.9 0.235
Fat (g) 44.5+16.0 47.8+16.0 46.8+17.5 48.1£17.9 58.4+55.3 48.1£14.9 0.989
Cholesterol (mg) 314.5£137.8 284.9+126.5 330.1+131.3 329.6+133.6 315.8+142.2 409.7+447.6 0.244
Fiber (g) 142452 15.4+5.2 15.3+4.4 15.7+5.4 15.7£5.5 16.4+5.4 0.789
Calcium (mg) 402.0+178.9 447.5+£169.3 401.6+195.2 380.9+148.8 399.3+149.8 441.8+190.5 0.265
Vitamin K (mg) 2011.6+762.3 2129.7+721.8 2130.0+531.8 2125.34637.8 2283.24782.0 2310.6£817.7  0.554

D Values are mean + SD.
2 No significantly different among the groups by Duncan multiple comparison of
ANOVA at p<0.05.

3 No significantly different from the baseline by paired t-test at p < 0.05.
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