A

I

=

ks
- Q
ol B B ~
el I
- ol g gm o
0. = m. = /P.w
040 - 5 O e
~ T V m\.w )
o 3l m Wu S £ -
_”__._._._ T % 2 ‘UTW Ll,._
o | O M O <
<l 1 .5 oy
Ho 7 E R i A
g 2 T
<l < ol M T
£ _:_._| < S ) 1LO
p“_. |__o oo Q mo
3 2 ~ = 5 &
w8 mnw [
< Ho =y of o oo ol Nl RTHE TR B 3R o TR N ) T Ha T-




AR

B A7 A

)

-

]

Sl

1

.EH

Ny

Bz A

]

2013 W 08 € 09 ¢

=

Tor

o

o

(%) SokST

!

S

o

3
pul

o2 E

(5

2y

pu

A7

]

A
f

o



st AFAE

0

o
i

K

AT &
AT

o] o

L=}
o

bowk S ok

Y

0

of
i

o)
21

B

o\

Hin

}

ekch

AAAR o2 3

1
s

oy

A% it

Hin

<

0

JJo

B

S

)

el 7l

W oo 2 Aol

o

(e}
P

al
el He) oz
EERICES

=
=

80-90%

ok
21

T AEdEl

]

7

2l

Eil

(

o].‘g

Aoz A7),

s

K

%

el
=

)A
o

4 4

=
[e]

NE
K

ﬂo
B



atol 713 @

¢}

s
a

==
T

5ol
ur
=1

[e)

=

o A8 7%

=]
A AR

o

-

24 tiske 7]

wn

il

ol ol

A7) 5

R

-

A A

3N
SH

47 AR g, 7}

o

‘O/]}_

o

=

e o
= 7]

T

O
il

ALY

=

Him

3 Al

=
[e)

1o
A A

<A

—

0
R

B

¢+
A

N

0

o171

CIA LA =2

1

=

Lol 2 E RNA)

T

ZolFEE ReAR

ey

(3

i

k)
p8l

==
= 4,

v}

=

=

e
g

—

;OO

k)
p8A

o2 E

3z
=)

SRR

HE=E

3

-

[e)

R

it

2

==

°©

AR}

o

St o)
=

1!
o

R8s

GpopEE e

FEgoun #

A 1 A TA
Al 2 A TA]
Al 3 A TA]
A 4 A A

o] &3S,
=

o 474 A
al

—

53|

—_
o

il

ojn

r

Aol 7183

1

. HE

b

ek 71]io] ¢

1
<1

U]

A o] A

2

A Al A el A

N
-

A

o

Jo] olxlel wel AF vl Fm

3 Al

o

-

7 7]

I3

=

ted 71

=

°©

SERE NIRRT TR

O
il

ALY
HAE E

V.
B
B

)
B
N

Nfo

Gl

Hin

el =l &4 BA9S AlaL

°©

o] 7b&

T
_

el



SUMMARY

1. The title
Center for Business Development of Functional Food using domestic agricultural

resources (CBF)

II. Objectives and necessity of research

1. Research Objectives

The primary research objective is to produce high-value functional food products by
using domestic agricultural resources in cooperation with industry, academia and
farmer’s organizations. These products are derived from research involving domestic
produce including wormwood from Ganghwa province, green tea, Korean yam and
other domestic farm vegetables. Potential applications include for weight and blood
glucose control and skincare.

2. Necessity of Research

Demand for functional food products is increasing, especially in the developed world.
In many cases, raw materials must be imported from foreign manufacturers due to
inadequate production and supply of domestic raw materials. This results in a rising
dependence on imports (the dependence on imports currently ranges from 80% to
90%), which will be an impeding factor for growth of the industry inKorea. Market
conditions are constantly changing, with issues like the FTA adding further obstacles.
In this conditions, research on functional food products using domestic agricultural
resources require breakthroughs to maintain financial stability in the Korean

agricultural industry.

III. Scope of the Research Project

The field of functional food research involves integrated and collaborative studies
across interdisciplinary fields in order to develop and commercialize new materials and
protocols. These include material separation and physico—chemical analysis studies to
investigate the properties of functional materials, productivity establishment studies for
development processes, bioactivity and effectiveness studies, as well as stability and
efficacy studies for commercialization.

As a research group established in cooperation with a conglomerate under the
supervision of the university, the consortium's objective is to undertake research for
the development of functional foods using domestic agricultural resources. The
university's role is to identify the mode of action of the compounds, and to develop
production processes, while the conglomerate’s role is to develop materials and

marketable products in accordance with customer preferences.

_5_



The consortium has the following four major objectives,

agricultural resources rather than research capabilities.

which are based on

Key Raw . Research
. . Key Functions Product Type .
Objectives Materials Director
) Anti-cardiovascular Professor
Native .
immunomodulatory Lee, Hyong-Joo
plants, e.g.
effects; ) (SNU)
Key Wormwood ) Functional L
o Skin care Participating
Objective 1 from ] food ]
improvement; corporation:
Ganghwa ) ]
] Brain-memory CJ (Cheil Jedang
Province .
improvement Corp.)
Domestic
agricultural ] Individually Chief
Key Weight control; o
o produce, ] certified Lee, Sang-Jun
Objective 2 Skin health ) o
e.g. functional food | (Amore Pacific)
green tea
Domestic Dr. Sohn,
K agricultural Individually Mi-Won
ey .. . .
o produce, Anti—diabetic effect certified (Dong A
Objective 3 . .
e.g. functional food | Pharmaceutical
Korean yam Co., Ltd.)
Section Chief,
Domestic ] Heo,
Key ) Functional
] farm Fermented drinks Cheol-Sung
Objective 4 beverage
vegetables (Korea Yakult
Co., Ltd.,RNA)

IV. Research Project Results

The interdisciplinary research consortium has developed 6 functional food products
through collaboration. Products including Double—fit S from Amore Pacific, Haroo
Yachae (1 day Vege) Purple, Black garlic extract, and Platycodon extract from Yakult
Korea have been successfully launched. The research consortium has also identified
novel bio—marker compounds and mechanisms of functional materials. These findings
have been published in prominent international journals and formed the basis for
several patent applications, which has promoted the export possibilities of functional
foods made in Korea to an international audience. The research consortium has also

contributed to industrial development by nurturing human resources for future growth.



V. Research Project Achievements and Plans for Application

Several functional food products that have been developed through this research have
been successfully launched on the Korean market. The demand for such products is
expected to rise, as the ageing population continues to increase. Through the
development of these functional food products our research team has acquired unique
and valuable experience which will aid in the development of future products. In
addition, the publications from this research are also likely to promote awareness and
demand for functional food products. These factors are expected to promote domestic

agricultural competitiveness and the globalization of our functional food industry.
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() In vitro &4 I+

O Fx3 B
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€& MMP-1, MMP-9 : Western blot, zymography

@ 97 2E53 g9Y 54 25
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@ Collagenase A 35 : Western blot, zymography

@ Elastase A3l5 : Western blot, zymography

(vh) In vivo &4 97

O I F-EF, J5FFH 7|5 T 1 Tewameter, corneometer

@ FF 79 9 ouA ¥4 53 5 A : Replica, skin visiometer

@ Hairless mouse A A& &< : Western blot, RT-PCR &

(3) A2-3A F-A A
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A B (Eupatilin) ¢

(1) PDGF-BB=

o
o

-
1.

- PDGF-BB

-
1.

A& (Eupatilin)2] PDGF-BBZ %5

s

1]

A izl

3l 4]

_?4

o] E713ke& MTT

10 ng/mle] FE=ZE 244

=
=

PDGF-BB

s

10, 20, 40 uM €]

way

(Eupatilin)& 7}

=]
RS

3

£ 53

assay

v 1-1).

PDGF-BB (10 ng/ml)

20 40

10

Eupatilin (uM)
% A E-(Eupatilin) 2] ¢

19 1-1. eke}
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(2) PDGF-BBZ %53= Aortic sproutingel] that 8-k A (Eupatilin)®] 94 &% o
5 29

— 7}8lof: A ¥ (Eupatilin)®] PDGF-BBZ § %5 aortic sproutingol] 7 #]& &g <o}
H7] §31A aortic ring assayE Fa3ATh T dxze] vEA PDGF-BB7F 10 ng/ml
o] T2 AH# W I1HFL methylene blue stainingd dv|7d #2-S %3] aortic sprouting©]
Z7 sk AL 913l o] E aortic sproutinge 7F8HeF& A E-(Eupatilin) 9] = 2]ol <] 3]
© ATHLE 1-2A). Z8lers A (Bupatilin @] A g & A7-deH g g
A st FdsA AgHAY Avid ARE S de ZAdE AEststd
PDGF-BBA 2] oo nls| 7Fgefe A -(Eupatilin) 272 10, 20, 40 uMelA 27+ 81
TOoZ A= As s 1-2B).

=2 U
=x ojEAd oz o

9 1-2. 73leps AR (Eupatilin)®] aortic sprouting & A &3}
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(3) PDGF-BBZ § %3 7h sy 3
(Eupatilin)®] &5 o5 <l

- 7}3}ope: A E(Eupatilin)®] PDGF-BBE F24% ity ad= A ¥ AFHE
HAsto] 1A= duL Folwy] 91814 Western blottinge @ 3Hivk. Azl E g g A
32 F24 9 aortic sproutingell #Agthal d# A = A7FA mitogen activated protein
kinases(MAPKs)¢l ERK, JNK, p3SMAPK®] <l4tstol] thsh Zbslofss A F(Eupatilin) @] 2.3
Z Aypgth. 2 23 PDGF-BBZ & #X%¥ ERK, JNK, p38 MAPKS <14t3l & 743}
o2 A ¥-(Eupatilin) A2 d] <8 JNK, p38 MAPKe olxs7t z74%e olsgvh( 1y
1-3A). o] JNK, p38 MAPK®9] 21438 A3t A9 <1x¢1 MKK3/6, MKK49] <143 &
A9 gt 1 A% PDGF-BBZ 913 § =9 MKK3/6, MKK4¢] 914k8t7t 74498 2els)
ATHZE 1-3B). E3 Azt eEm g &+ AXE F2] 2 aortic sproutingel] o] dtriar e A
SV thE 71Ek]l Akt St Toake) @Sl ploSeKe] Q1ikstE Aol T 914tk
HaE FAAHLY 1-30). old] Akt @wAe] QapslE A% = g Y WA
PIBKe] &4 2A4& #7798l Kinase assay® Fdstvh. o1 A3 Asefs AR
(Eupatilin) &l 93] PI3Ke] &Ao] Z4a"S s gvi(zd 1-3D).
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AW =7] FEEo|y ovalbumin %3 TNCB, DNCB 59| hapten 28 H3 &2 = Fo 7t
Ao ZHN e F 3L, HolE HFoZNE 7}55}"} B7) BEAE Ao Qg
A7F 7P AR dar AEERste] ol 359 fRo| FE AMEHAL U ofF F
a SH=He] ¥R A IR, AT Y u]_ﬁrxgg, IgE, IL-4, IL-12 %2] A
2 WSS F0T 7 oy yoprt FREAL 2RVE wE Y

(2) 14 mdd] W3t U AR5 AES 93 2
- kA M TA2H ovalbumin® WEA W AAWL-ES Ei /)% FFZ NIEE f 5
3tal, TREAY V% FurSATE TAE JAE IL-4, IL-5 IL-13%59 d54 Alo]EFr¢l #

Tl ‘4
TGF-B1 *0—4 growth factor?] A % oW aHE e 4 gloy FTHEZHS 28 7] 2
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(1) AWAA=7] FZ%E(Dermatophagoides farinae extract)® %% NC/Nga vh-$29] ol&E
vz g s A4k AE(GPD) ZA3stE9] oud st 3w &<l

(7h) FAWA AN =7] FZFE(Dermatophagoides farinae extract)Z %% NC/Nga vh-$~9] of
| gk 4k AE(GPD) AstEe AT &8 &% &2

e AREYH BRE F vhgso sty @E/EY, Fg, vd/E
o AE/AxETge] 84F 77 none(03), mild(13), moderate(27), severe(373) 0.2 vl 3}
Aa4E F-Hsteivt
- oA gstEeel flo] A4t AR(GPD) AEE(GFGE)E 747t 100 mg/kg, 200 mg/kg,
400 mg/kgs H2d ZFolA olEFAANFTAE FId dxaFel vste ATl €3t
HAws sl AN ol # g AN B 49 A3E YeiiAe #gske 7HE
7t £2 100 mg/kgol WAt A3E AASHATHILY 1-7).

L 17 AAAR(GPD) S = o] olEv| v R e A B

_62_



(W) AHAH=7] FZFE(Dermatophagoides farinae extract)® %% NC/Nga vF-$2~9] o}
Ao Ege gk i AE(GPD) ZEEe] AU &3 a5 39

- OlENAIRAS I AFAFE EE 259 vheso) tiste] miE 208 F<F w9 dE
S HolE A7he AT, A4 AF(GPD) AstES ZFH7F 100 mg/kg, 200 mg/kg, 400
mg/kgs AP s AFAA oEFHAFNFAE e dxaFel] vt av dEs Hols
Al ko]l A2t eS Akt ol gk ¢ &= 400 mg/kgoll A 7 ZA YERS O
g 1-8).

29 1-8. A E(GPD) 3 B2 9 oled Ay F-A adqt oA B
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HAUA A =7] FZF 5 (Dermatophagoides farinae extract)® %% NC/Nga vh-§29] o}
F olak ¥ (GPD) #3FE2 Thl/Th2 cytokine 4

= ol FE<Q GPDHEEY 100mg/kg FATS FHOE olEdHuFd
Farsl vl =3 Al Ao A WIHke B dS &9st 4= 9= Thl/Th2 cytokines 43}
At o] Ay olEyAU Y FuS Thl/Th2 cytokine &% ooz Z713t9a, 9]
el A AR(GPD) 2= A gt aFolA A ETH FASEA Thl/Th2 cytokines
o etAl FAAAIATHLE 1-9).

A : o 300

IL-4 (pg/ml)
IL-13 (pg/ml)
g

100

A ads

] @ L &
) & <) O
S o &
s ch}
& *
DFE
150 7 18000
# =
? £ 15000
=) w
> 100 £
= o 12000 1
w =
= L 9000 A
50 - — i
3000
D |
L
& N (O & oy e e &
& & & s & & &
& A2 '\Qb 'bé
= %o« A
DFE OFE

28 1-9. A E(GPD) 43 =22 Th2/Thl cytokine =4 B&
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(2) AHARAN=7] FZE(Dermatophagoides farinae extract)® %% NC/Nga vh$29] ol &
Ao g thak 4k AE(GPD) Z3Ee] w4 943 &% &9

7h AWMA QN =7] FZFE(Dermatophagoides farinae extract)® +%H NC/Nga vF-¢~¢] o}
S 4k AR(GPD) =9 35 €3t 55 &<
95 A E wizlste] ®Hrkesdvh
A fdd 2l Ag4 g3 dsel 9ol 4 AE(GPD) WIEE
0 mg/kg, 100 mg/kg @ HluTo® FA F&HE S0mg/ke ¢ FEUET
ek ol vlske] dEAFol ¢hshE
Jd Z2HE YA = FATHE 1-10).

19 1-10. I Z(GPD)E 3 249 ofey| v 5 A

of\
o
12
>
1:011
B
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Z & (Dermatophagoides farinae extract)® %% NC/Nga v+ 9]
13 AE(GPD) st=e A3t 93 35 F<

- AY TR AR A Y, EE bz diste] w3 208 St e Aes Hols AR
At A¥ A3} GFGE, TAC, RGE Agel 93 wpge] i Azle] Zadhs &
AR THZH 1-11).

o

a8 1-11L A2 (GPD) A3 =] of=v gyt kgt oAl 3t
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(th) AHAHN=7] FZFE(Dermatophagoides farinae extract)® %% NC/Nga vF-$2~9] o}
BRG] 3k A4 AR(GPD) 4322 Thl/Th2 cytokine %
- 22 5¥E HolE FEd GPDAEEY 100mg/kg TS TAHOR olEvAIFAS

=24 NAA AAure Bwgs Feldd = 9= Thl/Th2 cytokines 43}

3% 1-1. A E(GPD)A 3 =2 Th2/Thl cytokine =4 &%
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ol
ot
ol

7F. Aok

lo

A Z =4 Eupatiline] 3§ & B3 85 A%

(1) AFg 95 A fobA E(human dermal fibroblast)ol]l =2jgt 73} A ¥ Eupatilind}

Jaceosidin®] v% AA

- YFAMEFAA ofRAIEe] B s %
S =

£ T8 A

7F8F7] S AlES] AEES SA-TE MTT assay
P AR E AASAT AE A—r Aokl 2
(human dermal fibroblast)oll ZF&}eF<s A+ (Eupatilin, Jaceosidin)< 5, 10, 20, 40, 80 uM =
Z+ 7y A glsle] 48A4)17F For wjd 5 MTT assayZ A ¥ AEES A3 AT Hyd3
Eupatilin< 3% %9 80 uM7HA] HAF-MEZF 548 HolA] ko Jaceosidine Al o
A g8kl W Eupatilinel] vl3] s%= Edom Alxe ALEES FaAHAY (28 1-12).

mlm e

&3 o

18 1-12. 7ZFslerss A& Eupatilin®} Jaceosidin 2]
At 95 A fobAl el g 54437}
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(2) 21ZHAF-olAE (human dermal fibroblast)oll 4] UVBel| & <71%+= MMP-19] th3dhk of
i AA B HIt

- MMP (Matrix Metalloproteinase) = Y9 AEH B L 2A] 2EZAA FeAEdEs, 2

(2
)
P
A
Sh
:Oé
Eol
P
ol
o
F
o
o,
o4 L il
=
=
!
i
Y
F
O
s
Y
L)

g% FEE2 AFFAfobA X
Eupatilin®} Jaceosiding 2|3+ ZAx} 32 x4 vluwste] 20 uMolA MMP-1(Z 22 &
ME )] AAo]l AARE w g
B0 BAS AASHA FEokdvr (¥ 1-13).

i

%) 1-13. UVBel 98] 235 MMP-1,20] il oF&A]
(Eupatilin, Jaceosidin)®] A &% #H7}
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uh, ZFslers o] A& Eupatilin® HA% oW &5 A47sd 4%

(1) 24V A EZ(microglia)E ©] &3k oA (Eupatilin, Jaceosidin)®] AIHAE HIS&ES ¥
7}

- 2 WM E (microglia) = HollA WAV 5& Gsts MAEUARTY dFoz FHAA A=
E-=ZHY FAFES Edoly & MAAXLE &S T3 AASY HE HIde 9
S AN BEsA 48 Ay AFHES 53] TNF-alpha, IL-1beta 59 &3
& WHEHA Hol HE ST HY dxstolm At w715 Fo HaA HAsS 4
SHA Hh B Ao A o]#l dFWH-S--S Lipopolysaccharide (LPS)E A2 3lo] <l9d oz f
=S v of&A E-(Eupatilin, Jaceosidin) @] W3 &5S SAHAT. 2 H WA XS Eupatilin,

Jaceosidin 2.5, 5, 10 uM3} &4 wgFst F LPSE 100 ng/mL A3t 124]7F Hell AX &
vjokalel wj x| o] Al TNF-a9] AAAEE ELISAE Alg3te] &2A3kqvk EA18 hxa3 H
W3-8 W Eupatilin, Jaceosidin X &)= TNF-a2] A4S A A 3tk (2 1-14).

a7 1-14. AA Az A LPSel 93] fr=%+= TNF-a9] Al s
ok B (Eupatilin, Jaceosidin)®] A &% 7}
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ot A H(UVB)el 95ty fREE IAFAFTAAY] Frkel st Aslofse] F8A
Eupatilin, Jaceocidin® B3 &% =

i
2,

(1) st

(o]
28 1-15. 7ok el F oA E Eupatilin(212)3} Jaceocidin( Q.82)¢] %

(2) AL A(UVB) A &3 ¥ 5-d 5 AAE 7 =d AA

- A9A(UVB)= Bjgdo] AgHe =dshe T Al o]ste] ¥
F-dee Bxg ek AES A dFxAe HstE vt ddA vk 57
Cyclooxygenase-2 (COX-2)¥= f=uh&S A w2 Prostaglandin E2
(PGE2)E AFAAA d50eS el 2z COX-29 &3S A o] IAFA5S o
AskE oAl dErez Az i gt

- COX-29] & Axue] tpFst dAabdAfel] ofste] XAo] &=

protein-1 (AP-1)¥ Nuclear factor-kappa B (NF-kB)7} COX-2¢] @&-& %z 3}= thixael
AAF1 Ao o,

=
H

ol

rx

o

_O|L

T

bt

o

o

<

ra

- A Aslefs o] x4 AE<Ql Eupatilin, Jaceosidin® I H-A5 AA &S &3]
98kel Al A(UVB)ol 2 dF COX-2¢] AAMEA 3} COX-2 dwd wde] thirs) daplael
AP-1, NF-kB®| dARRIAEA S HA 35T

19 1-16. Eupatilin, Jaceosidin®] ¥ F- A5 A a5=4 A8 wd
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T b2 S O 2
- A3 43} Eupatilin, Jaceosidin®=F 238 HAFEQ 25 mMolA F A BEF AX=s40]
CERLE 25 uM o] 3ke) FEQ) 1, 5, 10, 20 uMel A 23k @-g FaAsFAvHILY 1-17, 1-18)

120

100

[+
o

FY
o

Relative cell viability
(% of untreated control)
[=2]

o

n
o

o

- 25 100 50 200 25 50 100 200

Jaceosidin (uM) Eupatilin (nM)

1% 1-17. JB6 P+ N EF FE oA 9 Jaceosidin, Eupatilin®] =43

120

100

=]
o

IS
)

Relative cell viability
(% of untreated control)
o
o

N
o

1 5 10 20 1 5 10 20

Jaceosidin (uM) Eupatilin (uM)
1% 1-18. JB6 P+ M EF FE oA 9 Jaceosidin, Eupatilin® =43
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(4) ALyl olsle] fid COX-29 AALEAe] )t Eupatilind} Jaceosidin®] &5 %
- Eupatilin®} Jaceosidin® ¥ F-d 5o i3t F5o <137 98te] Eupatilin®} Jaceosidin 2t
Zk 1, 5, 10, 20 uM9] s== AAgstar A HdE FAFsETH

- AL A F2A F F71E COX-29] AALEA ] thet Eupatilind} Jaceosidin® &S WX

Ol

]_

| oJ3te] F&3HA F713F COX-29] dAAFEAdo thdle] Eupatilin, Jaceosidin =5
A FExRAAA (1, 5 10, 20 uM)oll A JA &S HolA LUAtHH 1-19).
160

a2 A a
[=2] =] S N b
o o o o o

(% of UVB-treated control)
E
o

Relative COX-2 promoter activity

N
o

0

UVB (0.05 J/cm?) B T T T I
Jaceosidin (uM) - - 1 5 10 20 -
Eupatilin (uM) - - - 1 5 1020

29 1-19. A9 ez qls ke COX-2 A& o gk

Eupatilin, Jaceosidin®] &.&
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(5) AL dell ofste]
- COX-2¢] Fad
Jaceosidin®] &8 AS
ARgE & 1 258 &4
- AL 93l FaAdoR FIFsE AP-19] HARIA] @de] thate] Fsherse] FaoA
¢l Eupatilin, Jaceosidin®] A 8}#] EsFA 2y 1-20).

200

H AP-19] AAFIA g4 o W3k Eupatilin®} Jaceosidin® &4 %
/\}OJX} T 3l AP-19] AR &Adel tid  Eupatilindt
A3le] Eupatilin, Jaceosiding 1A Axg] 3fa #ALfHe =

) m

ri

o O QG G
D 0O O N b O O
© © © ©o ©o o o

Relative AP-1 transactivation
(% of UVB-treated control)
'S
o

20

0
UVB (0.05 J/cm?) -+ o+ o+ o+ o+ o+
Jaceosidin (uM) - - 15102 - - - -
Eupatilin (uM) - - - - - 1 5 10 20

SR 10, AN O s E AP-1 A4 B4 B
Eupatilin, Jaceosidin®] &.&
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(6) Aol Aol st fFEd NF-kBel dAFQIA g2dof| tf3dlk Eupatilin?} Jaceosidin®] 2.5 7

=

[e)

- COX-29] Fa3d HAANA F 3l NF-kB HAARIA gdo| st Eupatilin?Jr
Jaceosidin®] FE5& A58H7] 913819 Eupatilin, Jaceosidine 1A|7F AX2] 33 A9Al&
AbgE & 2 Bes AT
- A2 Ao 2o)dte] fEF o R FUI3 NF-kBe| AAQIA] gado| thale] Zralefeee] F o4
-9 Eupatilin, Jaceosidin®] A dH#] F3FGcH( 2y 1-21).

180

O

160
140
120
100
80
60

(% of UVB-treated control)

40

Relative NF-xB transactivation

20

0
UVB (0.05 J/cm?) B T T T T R T T
Jaceosidin (uM) - -1 5 10 20 - -
Eupatilin (uM) - - - -1 5 1020

% 1-21 Aoz Qs 17}61 NF-kB A1 g7d ol of g
Eupatilin, Jaceosidin®] &.&
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g} 214ke] A FEEZ Rg3E o83 HAg o9 &% 47754 A= (Scopolamine & %
= 719 e Aol the Ql4te] AEEA Rg3e] HAE oW Ze AF)

¥ 1-22. 94Fe) x| FEA Rg39 7|® Fx

5 C57BL/6 mouseolA2] 7]1d& o &l A7
NAANAAGARZE A= BEAEA, @77t FEEdofA
AA st THdHe] HelE dozFivpa ¢y

(2) Scopolamine-g 3k
-  Scopolamine® 5
acetylcholine®] -2

scopolamineg C57BL/6 moused] E745Fo(1 mg/kg)E o EH 7|98 Aol& o7 o]
gk st A FEH Re39 a5S 3’%"‘{3}7] A gtetrtal deksk T

- 2 ATl A e ok ZEl(aE 1-23)3 o] FFEuEAYRS Fote] 719¥ AsHF A
=4 gdsta Ao of dde HAE BolA g8k stal Fxe fAE FEA

w, FE7F = AAE Ve drbug wEA 2=A]

e
o
ol
ol

Ir

>
il
s

| | | |
| I I |

-5 0 9 14 (-Day)
adaptation

sample p.o.

scopolamine i.p.

water maze test
tissue prep.
1% 1-23. Scopolamine F¢] TE52d Ad A3
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(3) Scopolamine % A4t FEAAE-E Fold C57BL/6 moused Ao FA 2 FAEHE 54

- scopolamines Foldh o B 4t FEAES Fogk TolA FAACIVL Fold e m LEL
A @ggten, FEUEAY A FdEn I FoRow yeubx &gkt uhahA
scopolamine % ¢4 fFEA Rl FAY FEeH o Wi TS FA ¥= As AN F

ANTHLYE 1-24, 1-25).

35 -
30 -
— =¥
D 25
pr]
i 20
K=l —e— cont
(] 15 1 —o— scopolamine 1 mg/kg
= —v— Rg3GE 50 mg/kg
10 4 —A— Rg3GE 100 mglkg
: —m— RGE 100 mg/kg
0

1 2345678 910111213 14
1Y 1-24. Scopolamine ¥ S1A4F FEAES Fodt
C57BL/6 mouse©l A ¢ A

e
A,

0.25
ki
o 0.20
Q.
M)
o wn 0.15
c —
- £ —— cont
£ — 0.10 - —0— scopolamine 1 mglkg
E —v— Rg3GE 50 mgkg
3 i —4— Rg3GE 100 mglkg
» 0.05 = RGE 100 mg/kg
0 T ¥ T T T T
1 2 3 4 5 6
Day
1y 1-25. Scopolamine ¥ S1A4F FEAES Fodt
C57BL/6 moused A& 9% 54
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(4) Scopolamines Fo]3t C57BL/6 mouseo Aol 7]old B8 LEgde2y 9 ola 7|54
A gid 5% 54

- Scopolamineg ©]&3te] 7]old Aol & do S uf, F5FnE 2 F(morris water maze) ol A
-39 9AE AWE Hofstx| Zste Aol FAHAvE gk 14kl A EAE Re3¢
RGE(red ginseng extract)”’} Scopolamine 5l ol w|sle] F-ixe YAE FH 7|Yst=
A& Fletd], 7| go] MAEHASTS st

o
2

60 - —e— cont
—0— scopolamine 1 mg/kg
—v— Rg3GE 50 mg/kg
-E-- 50 - . ~&— Rg3GE 100 mg/kg
£ —m— RGE 100 mg/kg
(-
—
o
30 -
Q
—
© 20
Y]
»n
10 |
0 T T T T T T

19 1-26. Scopolamine 2. % FE %=

HiL)
o3
2
=
=
=
ro,
22
N
olr
oX,
[N
24
lo
1:011
ol
_l |
ro,

18 1-27. Scopolamine .2 FEEE 719 e oo thdlk Ak 7|5 AAe &% el
T 248 (A. control B. Scopolamine C. Scopolamine + Rg3(50 mg/kg) D. Scopolamine
+ Rg3(100 mg/kg) E. Scopolamine + RGE(100 mg/kg)
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(5) Scopolamine-s F 3+ C57BL/6 mouse®] A 2] acetylcholinesterase &4 =34

- Scopolamine< acetylcholinesterase?] €745 S 7FA1A acetylcholines AA|SH= Aoz &
HA 9l7] wi<oll, C57BL/6 mouseol Al 7]<fel #det= ¥ 24 <l &) vH(hippocampus)©ll 4] 2]
acetylcholinesterase®] €748 ZA3sle] 7|9y As#A EAANEE T3t 313

- Scopolamineg %3t mouse®] A= acetylcholinesterase®] &4do] =738 Felsk 4= 9%
3L, 4 AZEEZ Reg3sS Fodk (50 mg/kg, 100 mg/kg)ol A= scopolamine ol H]3}o]
acetylcholinesterase®] @4o] Fojd oz 7Agd LS seld 4 9Art A4 RGEE

gk 2 scopolamines Fofgk ol H]ste] Fo A9l ApolE Ho|X| FprHE 1-28).

z 160 b
S bc
= 140
E ac
S 120{ @ ac
4 8
,E"E 80
° 60
28
o
- 40
g
o 20
<
0
Scopolamine
(1 mglkg) + + + +
Rg3GE (mg/kg) = - 50 100 -
RGE (mg/kg) = - - - 100

19 1-28. Scopolaminef-¢] 2 <14k Al E Fo Ttof A 9

acetylcholinesterase &4 =4
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(6) Scopolamineg F o3 C57BL/6 mousecl A ¢ pb5 ¢1AF3; A &% =A

- Scopolamine< NF-kB¢ A& ZF7} = p659o A E E7kA)7)= Aoz e ¢
u 5ol C57BL/6 mouse®l| 4] 7] <ol J&%O}‘:’ ¥ %A1 8wk hippocampus)ol A &) p652] <A
sto] AnmE SAsEY 7198 Asjdd FAARE FHstaA A

- Scopolamine-g 718 mouseol A= p-p65¢] Q1AFS7L oA o m FUhshE FAAE
o} w3k olak A HxEH Rg3s Foldk (50 mg/kg, 100 mg/kg)d RGEE Fo3F +
scopolamine ?1011 A3k p6bel QIAtE7E felH o HadEs AT 4 3L, Re3ol 9
g Edbe wRol YEd o YErE S s tH( L 1-29, 1-30).

32

Scopolamine . . W 4 4 4 4 + + + + + + + +
(1 ma/kg)

RgIGE(Mg/kg) = = = = = = 50 50 50 100 100100 = = =

RGE (mg/kg) = = = = = = = = = = = = 100100 100

actin . — T — —

218 1-29. ScopolaminefFo] % <14k AlE Fojto| A9 po5 AR Aw =A
250 -
b
c = 200 1
82
-
$6 150 "
B
2 2 100 -
&%
50 c
c Cc
0 p
Scopolamine -
(1 mglkg) = * < *
Rg3GE (mg/kg) = - 50 100 -
RGE (mgfkg} - - - ] 100

218 1-30. Scopolaminefo] @ <14k A Folto| Ao p65 QAR A =

B
o,
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3. AL-3AF-A7aAFstefs & sl A= 7 71sd a4 Axsd AT

7b sk dm AxFTH AT

h =W A - 57 A=

O 21 8+A

- OFEE AMAIEE, Aol Holl, oz, Fx, AMAEE B A& W 5 ohdd oF
o2 BEla glon AETHN AFIAR AEAYECHEAETE EFH glon, 2
o] 7hadt dERE SAF UUHE 1-2)

ke AbA e i Y, Aol #] 4% Artemisia Herb,
2 (F ), "o (HE), of CD), AMAIE<S, oF
H

Artemisia argyi(3Hal &)
3ty Artemisia princeps Pomp. Hara(%)

Artemisia montana(2t4:)

A of g of 9 (L #E, Artemisiae Asiatiae Herba)

of¢l: & Artemisia argyi Lev. Et Vant, %

714 Atremisia princeps Pamp. B=3= 2t Artemisia montana
Pampani (33 Compositae)e] & @ o] =7]

2§75 o 5 b
TG Ao F ARV E
£ (o]-&59) A8 ), oF8(d, &71949)
T+AE B A&
(FA: S 2lEof ool dd &3 o)X, www.kfda.gokr)
I 1-2. ofel BEA
@ 72x g =4
eh &3] nionles Ay ks G de] W B owhgo] £ B¢ o] & =& g
gk 100m 2l e] Ak }2“ of AHAshE e R AS HIE A= Q1o Slvh A oFAIA A
of F3ly= k& WA 10%7F HA 3 Al A& 90%E F3 s gk o] & shA
Ba 3ol @%ﬂ‘: Ao}, &e JAA I FIE thdxld AE-E&-Fe § o
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() =9 14 37F A5

- 2 FEHEL vz FDA A EH7IE do]y o]~ A EAFUS(Everything added to food in
the United States)® S #A1¥ o] JtHDoc No. 1718). EAFUSTE A& #HA oz Hrtd ¢
A FEEA, U5 FDACIA 2% H7HE & GRASE IAH Z& 9w gt

y
)
N
MN

(th deters d=9 4 @

- A= F4 Ay VEs #FA] fste] Askw wdUIEAEY fdExE Ao, VIgE o
of Sl stk #el Vs QA v (Crd 1-32)3% o] A= #y ZEAZRE X
E A
) wa ] [wzs _ %%
+4H |- > | AY] | = | Az |- > | % |- | Ax -
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O FE2E B2 JuEde FF

- ZFEkofe 10 goll 70% EtOH 100 mLA-& 7}ske] 25, 40, 50 2 60°CelA] 24 A k&<t &+
g § ofdste] 14 FEEE Aal o] vhA] 100 mLe] 70% EtOHS 7Fsi 25, 50, 70
80°Cell A 8 A|7HEst & 27 FEES Avh 12 9 23 FEEC JdE NEEHe

—
dere 19 1-349] Lehi gk,

|

L N2

(a)

(b)

18 1-34, FEL£5 gE upatﬂin stk (a) 12 5=, (b) 22 55

- 29 1-34 (a)oll Al & F Sl5o] 14 & Al 7]+ 50, 60°Cel Zo] Fdo=z i1

Al eupatilin®]  gHEFo] T A "}E}M‘jr 2y AlzEo]l Aol meEk 25°CellA = )
eupatilin FaFo] <713k Wk 40°CeF 50°Col A= ZH2E 12 2 6A]3F o] o= ko
H3L7l glslon 60°ColAi= 12413 o] Foll= A Th gk 25°Col A 244 3F &3
doll W3] 40°C o]/%e &mmolA 22 AIZF FE3-s W eupatilin &
Ao A A FEEHS o Dol 93 eupatilin®] A= RS T
- 22 &% B9 25° ]‘ﬂi‘jr 707 80°Cel Al 9] FF0] t] E&4o)ge AS A 5 9
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Atk 2 80°Cell A<= 6417 o] ol & WAl €3 eupatilin 747} ]4'1:4’}/\-—‘11] ol T3
70°CAl A F&3l= Aol 71% Addsltta 3 4 Qul AAFo =z 23 F&F Al 13 FEHT

= 9 eupatilin -8 HH oL 1249
3k = Qi) o9k e AE FI F
Aol A

60%9] F&& Ko 22 FZo] HQFE ol
= 2
A, 27 ol A= T0°Coll A FE38l= Ao 4

40
Z3A> F 280 AA HAstal 1xe A=
=)
H

571 918l #eheks 10 goll 70% EtOHS 80,
100, 120 2 150 mL/—.‘% A2y 7FeE & 20413 Eot 25°Cell A A E] FEEv ol & el
3 AuE 1% 1-350 vhERHSLT

ne
flo <
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18] 1-35. F& S @] uE eupatilin $HEF

< 2 % 9ol Am dv 15¥e) 8% ol gsted #%5U L l eupatilin®]
Fakol g w4 dEE AL #% & A,
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o)
- 10 g9 Zslef&e 0795%9 T s €E 3t EtOH 100 mLA-S i 25°ColA 647
FZ319S w9 eupatilin S 17 1-369] YERA AT

¥ 1-36. 5% €79 EtOH T xo] W2 eupatilin &

- E(EtOH 0%)% F=3% 4-%ol Hla] 40% c©]4e EtOH= F%%
eupatilin %S B9 oW EtOH v%7F Z718o] uel eupatilin % 74 Z7)3)=
sHl3t Tt o] & Fal 80% o]de] EtOH-E AM&3l= Aol 7Hd A3

AT
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3 98 scale-up AFx AT

- Pilot-scale?] 73lofs FEES

peae.

S

71 ol A scale-up HIAEE 713)

7h

O GMP <15 A7 A%

o}
G

ojy

it 5ol

(Good Manufacturing Practice;

o] 2 7|77}

ol

T_

—_—

Ho

?:51_

- wepA oA A7

=
—==

15 scale-up HAE

[e)
s

Fol (29 1-38

o]-§3

peiet.

S

A3

e 1-38. fm A=A Au(GMPJIEHAD)
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@ Scale-up H2~E Ay}
- oA ARG AT gFol dE AFEokE 500kgs VIR dol AT AAAN Y HF

3} 98E Azt

Lab A4 +#A Scale-up A
Sujo] < A= 154 A= 154
FA e 95% 9526
FE2 HEFE - draE HEFE: - 75
FELE Fe - 0= ae - 0=

o) 22} &9 FF JATE 243
2L
TEE FolaA A S

h M &
- aH A (ginseng, 8 : panax ginseng C.A. Meyer)2 o Ul AA 2 &9 stvtz 540

2 w2 Ao Az 221 2Folu). 3y At AElEd, Asled, ofglgd o w AT}
9o %’E}*é WX], St SR Vg8 gy A 2 g g ddn &% sl ud
a9t} ¢lake 50175. gd AR A Aol = (ginsenosides) E&

(saponin)oi B2l Qi & A EuE &A%t ol =4 glv T wEAI=EA
| UERdY oy gl4be] Htefele 309 JHAIVE b
H aglyconeA z}olo] uwlEbA| protopanaxadiol® protopanaxatriol groupl.® UH A A}
protopanaxadiol group®l¥ ginsenoside Ra, Rb, Rc, Rd, Rg3, Rh, Rs7} 23t5n,
protopanaxatriol group®l ginsenoside Re, Rf, Rgl, Rg2, Rhlo] XE3tATh Q1ato A <12
o 7 WAL= major ginsenosides™ % ginsenosides®] 80% o7& =}#|3}+, Rbl, Rb2, Rc,
Rd, Rd, Rgle] 23t apA|wE o= AFH Fol el F7F Erhal Haso] v H
o] o Ao wzd A3 major ginsenosidest= F v E] o&A thAl Fgo] dof
A %3l deglycosylation® ginsenoside™ Xt} 7 dAWz FFdcta @l ol &
minor ginsenosides® F#/3tH F2, Rg3, Rhl, Rh2, GPD %°] X3stdltc}. GPD(20-0-B
—(D-glucopyranosyl)—20(S)-protopanaxadiol) = & o] AEsd oz FFdA, didgA, I&
# 24 o] W8 X minor ginsenoside®¢] B AL AH F4eE vty AT weA
2 AFe A= GPD Aol Asd A4 A7 AxTAHES HAgs] How
ginsenosides®] F& ¥ A& A3 Rbl, Rb2, Re, Rd7} 73t <4t F&E2 A 93¢
2 EAAYE F3F9 GPD &0l AEH AN YEE AxsE vt S HAg o
st

ginsenosides”} <=A13Fal gl o
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(b 7

D HE AR L A
BoAgelA AR QRS 2R odsbgeld A @de ade Age T,

Ginsenoside Rbl, Rb2, Rc, Rd, F2, GPD9] # =% ChoromaDex(Irvine, CA, USA)ol A %
3lo] #A35k5 T

@ s ABAEY A7 hE 4 243
@ AomPE F8EA B4 2 BAYY

- Ginsenoside Rbl, Rb2, Re, RAZ5-¥ GPD7} #4 5=
— GPDZ ¢ A JuH(d 1-39). o5& AFEHA=Z 4o

d

2+ Rbl, Rb2, Re — Rd — F2

qyge Hystac

ME o

-

9 1-39. Rbl, Rb2, Re, RdelA GPDY A4 =
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P JMe2RY FEEL 5 27 HA%

- 2% dHe e =R E Rbl, Rb2, Re, Rd9] ko] &2 4t FFAE A7) A <l
A BEol x &7, gviel Alg9] Y], ethanol T%, FESES FEA D WE FF 58
& WY FEHge] BE By Fo Ao wE (0°CoA] 12000xgE RS o
Bof| Abzols HPLC(600S controller, Waters, Milford, MA, USA)E ©]-&3}9] ginsenoside 3t
T A5k

D A 27]e e 5 &

- o4 BEILEE pore size’t TE sieve(>500, 250-500, <250 m)E o] &3t @ZU|ER A
HE A8 E 70% ethanol 30 mLel] 2o] 60°CollA] 8A] 75t 3233l ginsenoside Rbl, Rb2,
Re, Rd¢] gk &4 3kt

2) & O] Alzule] E F&F &

- v o} A B 4|9 EJJr dolr 7] 9ste] 3 mge AxH A4 B 70% ethanols 247}
15, 30, 60, 90, 150 mL 3L 60°Coll A 8A%F &<k %319 ginsenoside Rbl, Rb2, R,
Rde] &#& A8 5, AlgEer &9 v]E Zh7F 15, 1010, 1:15, 1:20, 1:30, 1:509] H]&
2 slo] Eujule] wE FE9 7S HPLCE #4183t

rO

3) dEge Tl wE FE 28
? TEE 0

]
A 7% et FZ3}al ginsenoside Rbl, Rb2, Re, Rde] &#-& -E'r“ 3% E}

- 3 g9 E%3H <liHparticle size <250 mm)-S 30 mLe] 70% ol &=
‘jr. et o] =30l 70°Co] 7] uiZel 17]9kelA F

Aske] 847t Bk FESAT

]

2
%
o

O

0,

(03

3 dolr 7] 98A] 48X 7HA] Y H ¥ 3lH A ginsesnoside Rbl, Rb2, Re,
Rde] saks sl A="e) 1042 05 1, 4, 12, 24, 4843 7402 339} 3 g
o] ¥-3}3k ¢l ak(particle size<250 )2 30 mLe 70% ol g0 ¥t 60°Col A FZ3F3 vl
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g 2 3axeE T 2z 7hEel 9g md v

5 wE7] 934 Rbl, Rb2, Re, RA7F v &4 A4 FF Aol
AP AEE 0}74"} S48 HEste] B &3 v&g oA b HElY A-fel= acetic acid
= ;W 05, 1, 2, 4%(v/v)o.Z At <4 F%F9 1 mLel 10 mLe] €o]3td =&
A 7FgE S 95°Coll 4] 100 rpme. = water bath ¢Foll A I X 7] Fof acetic acidE #7183t
elel AY, 73 ZAFE Ed 4] major ginsenosideE minor ginsenoside®Z A 33t &
Axerd Y. 1 A3 B-glucosidase 48 717 Aspergillus niger #le] &47F 7
b0 Zrfal dEA Aok FF YA AEE sty 9§ 24 F B—glucosidase%
oy @Y AR o w= EAFA olr B-glucosidase FAHE 71 HBEAEH I A

ol Ad HEEFEARYE Pectinesterase  (PE), Polygalacturonase (PG),
Endopectin lyase (PL) 5°] %3 &% hemicellulase, B-glucosidase®] &3H&E= T4 % oA}

. i l%

Ol o B ok
ot

€& FEE U 23 7EF A JAg
- dukdg o2 B-glucosidase”’} ginsenoside Rbl, Rb2, Re, RAZF-¥ o 7l 44d-S AA
A GPDZ AZHATh thddt e HERIHEAS Yo R B-glucosidase activity 23S

Faste] B0 Be AT dAS AT

Eh AA
- B-glucosidase activity 7} ¥=vtar <A A B49 GPDY Ails AdE AAEAT

Oq
)=
Zv7y FAae) g4 WHFE ko] ¥35 = ALY 1-40)0 A pre-screening A ¥ S A A E UL

—_
~—

Cytolase PLCH Validase AGS -
Multifect pectinease FE I Cellulase KN

Sumizyme AC : Cellulase 4000

1% 1-40. B-glucosidase &3-S A &9 pre-screening
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A pre-screening testE A A| AT Z+7)

= o 5 O
B4 kg AEe Q14

2 " $9 citric acid bufferE o] &3} pHS ZAsAY. 4749 34E 2%(v/v) H713
%o 50-60°C, 120 rpme] water bath(BS-11, Jeotech, Seoul, Korea)ol Al 96A] 717FA] ¥F-8-A1 A
=
2) WS EHEY (Response Surface Methodology, RSM)
- A FEE i8] 24 Al HAS 21S AAH] YA e EHEAANS AFEE)
Atk FHHSE 25, pH, At E AAsa FHHSE GPDY w52 ¥ a W e
oA HEE kel ¥ 1-8% 22 3 OE rolth Box-Behnken®-& AHg3te] RSM&
AAZFATGE 1-9)
Level Time Temperature q
eve T T T
(hour) (°C) P ] ’ '
High 34 60 5.0 (+1) (+1) (+1)
Center 78 55 4.3 0) 0) 0)
Low 72 50 3.6 (-1) (-1) (-1)
¥ 18 59 W iy 5
Standard Order Time ‘(hour) Tengpera‘ture pH
Ty (°C) =, T3
1 72(-1) 50(-1) 4.3(0)
2 84(+1) 50(-1) 4.3(0)
3 72(-1) 60(+1) 4.3(0)
4 84(+1) 60(+1) 4.3(0)
5 72(-1) 55(0) 3.6(-1)
6 84(+1) 55(0) 3.6(-1)
7 72(-1) 55(0) 5.0(+1)
8 84(+1) 55(0) 5.0(+1)
9 78(0) 50(-1) 3.6(-1)
10 78(0) 60(+1) 3.6(-1)
11 78(0) 50(-1) 5.0(+1)
12 78(0) 60(+1) 5.0(+1)
13 78(0) 55(0) 4.3(0)
14 78(0) 55(0) 4.3(0)
15 73(0) 55(0) 4.3(0)
¥ 1-9. 84 Ay 249 H43E 93 Box—Behnken design
- E8¥FTt 3709 AAe] 22 multiple regression proceduree] €Al 22} T WG 2

(second-order polynomial equation)2 283} t}.

Y=g+ a; X, + Xy + a3 X5 + b, X7+ @ Xy + s Xi+ a0 X, Xy + a3 X, X5 4 03 X, X

- Y= dF5H= gy

ap¥ A HA(intercept), a;,ay a5 linear coefficients,

squared coefficientsE a,y, 4,3, a9 < interaction coefficientsE YEFATE
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(th -2t

O Qe=zry FE&E54 &4 9 FA99 g5

- Y3t ginsenosidesa ol Al BUl 783 E2<2l major ginsenosides?] Rbl, Rb2, Re, Rd9]
shaks} ol A S o] I U EEsle] wEoiXE GPDY &3, GPDe A @A 2 A=<l F29]
shefa FA4kel F 8 ginsenoside® WE 3l Rg39] %8 HPLCE #4183t BE& AEs &
o gako] =¥ 3} Fel&(water saturated butanol}2 ¥ o] ¥3 Fo] 045 mm 279 FHE A
& $ £ injection 3 th. HPLCE 24 72 acetonitrile®] %S5 % ginsenoside”} T
o] &&5 = EAS o839 E3} acetonitriled F=E gl ¥4 A& FHIAL
AMFEdE Az o GPDY F2 7EE &8ss 1+8&=4d< Rbl, Rb2, Re, Rd9] &3FF&
A&s] B8] YEA] B0 olule] &S AzbEeh EAsE 24 WHE STt A ¢
dx7 AL FdAE= 602 ool Rg39t GPDY peakE WERE & = 2718 e
il Rbl, Rb2, Re, Rd, Rg3, F2, GPDE] ke sAld 48 & olv =0 3 Syl
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* 7o o2 90 F¢ &4 MYe A 747}e] retention times Th-3%
2k AES 2FES Mol HF HaE(xdo)a HAE)E 8 A3 Rbl2 38.02%, Rb2E
40.86%, Rcx 39.43%, RAE 44.04%, Rg3< S form¥ R formo] Z+7}b 56.278, 56.79%,
GPD¥ 63.90%c 2 ey}

Column C18 column (4.6 x 250 mm, 5uAm, 100A
Temperature 30°C
Detector UV 203nm
Flow 1.6 mL/min

Targets: Rbl, Rb2, Rc, Rd
Time(min) || Water(%) | Acetonitrile(%)

0.00 80 20

10.00 80 20

Mobile phase 20.00 76 24
23.00 73 27

45.00 60 40

46.00 80 20

55.00 30 20

Targets: Rg3, GPD
Time(min) || Water(%) | Acetonitrile(%)

0.00 65 35
10.00 65 35
Mobile phase 40.00 35 65
45.00 0 100
55.00 0 100
56.00 65 35
70.00 65 35

Targets: Rbl, Rb2, Re, Rd, Rg3, GPD
Time(min) || Water(%) | Acetonitrile(%)

0.00 80 20
10.00 80 20
20.00 76 24
Mobile phase 23.00 73 27
45.00 60 40
65.00 30 70
80.00 0 100
80.01 80 20
90.00 30 20

i# 1-10. HPLC =4
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- 22 A3 2L AME FA% Ay a9 1-41 (@9 2ol YEET. 4719 major
ginsenosides (Rbl, Rb2, Rec, Rd)9] retention times 217t 38.0, 394, 409, 440 o= e
=

=] ginsenoside Rbl, 2 Rc, 3° Kb2, 4: Kd, 5: F2, 6. unknown, 7. GPD
a8 1-41. 14 &4 HPLC ¥4 Z¥ (a) raw white ginseng extract, (b) enzymatic

treatment in raw white ginseng extract
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®
ro
i
(o
fu
Jn
v
do
ofo
il
i)
o
e
BN
o
0
)
L&)

o 4= 270 wE FF 5
- 28 1-4290 4 B 4 gl%o] 1A A7} Zol A E gisenosiede?] FE S0 =L A
stolsk = glQlul. QAR 1At @A) 250 ym o3l A fol FEFEo Y E:gkoe

o.

H o] uwl Rbl sF=F2 11.668+0.013 (mg/g ginseng), Rb2% 4.124+0.092 (mg/g ginseng), Rei=
8.206+0.240 (mg/g ginseng) Rd& 2.028+0.121 (mg/g ginseng)©. 2 < Rbl, Rb2, Rc, Rd&
26.025+0.440 (mg/g ginseng) o] Atk whebA] 250 m ©]8te] PAF 2715 AU dE TEAH

o] ¢lqhg ol & APl AREsHAT

% 1-42. A5 o) A Av]e wE

712 (Rbl, Rb2, Rc, and Rd) 9 F+&F 44

- 100 -



s ¢ g 1-43)% H¥ 159 o
ginsenosides®] gh#Fo] 71 kvl A& thy] o BF&9] H]go] ES4E E ginsenosides 9
gto] AFo® F7Fstth 11109 v&Y wWek 1:509 H&Y wWE vusted HWE F
ginsenosides?] 32 77}t 29.164 (mg/g ginseng)¥ 30.334+0.200 (mg/g ginseng)o. & & %}9]
E Yehi A @k mebd AR S 2 ste] AEek &b 1100 E AA ST

% 1-43. Al® o) &) vle] w2 7]2(RbL, Rb2, Re, and RA)S] % F&
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@ dets vE WE FF &

- dEgg FRo wE FF G889 Ave a7 1-49 2o &5 B2 FEYPS A7
Rbl2 10.821+0.105 (mg/g ginseng), Rb2% 3.569+0.071 (mg/g ginseng), Rc 7.393+0.075
(mg/g ginseng), Rd+¥ 1.715+0.001 (mg/g ginseng)® < ginsenosides®] 3F&F2 23.498+0.252
(mg/g ginseng)°| ATt A& F%7} F71E S 5 ginsenosides?] 3HEE F7hsh= 23
E yetdlon, degs w571 100%d wele 5 F&o] g43A Holxe AE U
T AATH ol Y %37} WN%Y el F&o] 7P =& AE YEhNew ofd Rble
13.834 (mg/g ginseng), Rb2+ 4.846 (mg/g ginseng), Re 9.608 (mg/g ginseng), Rd+ 2.590
(mg/g ginseng) 2. % ginsenosides®] $F&S 30.878 (mg/g ginseng) 0.2 Ve T ule)A
= Ao o3t FF A 90%9] ol¥E ¥w&7) npEAsthal B 4l

N o

9 1-44. o¥E 5o ©wE 7]FA(Rbl, Rb2, Re, and Rd) e =& F&
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®

vk wWE 5 2
- 2% 14594 AHE %ol 2RV} 84 % 4719 ginsenosides 79 F& &0 =T}
F& 271 30°CY o] Rbl2 10438 (mg/g ginseng), Rb2+ 3.103 (mg/g ginseng), Ree
6.729 (mg/g ginseng), Rd+ 1417 (mg/g ginseng) 2. & % ginsenosides®] T2 21.686 (mg/g
ginseng)gl wWhHo| FELL7F 70°CY dleoli= Rble] 13.252 (mg/g ginseng), Rb2% 4.570
(mg/g ginseng), Rei= 9.069 (mg/g ginseng), RdE 2.273 (mg/g ginseng) .= 7o) 7|4 &
T FF o] 718 F ginsenosided] &2 29.164 (mg/g ginseng)® 71 =2 #S

LHER ST

a9 1-45. =%¢ & 7]Z(Rbl, Rb2, Re, and R F%F &
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H 1-46 ]/‘1 B F Uxol FF AZto] SUMEFE F ginsenoside®] FHEFo] EobpUh &

Z ] = gmseno&desA ghaFo] 49.64510.952 (mg/g ginseng)l. 2 714 3=
d-S yett 28y F+E AIFo] 24A47HY W= F ginsenosides®] $FaFo] 45.890+2.616
(mg/g ginseng) &2 48417ke] o) &< wo] Fat vwsty 90%9] 5 F&5 14.1:44%
‘jr upeb A Al A B o= AN EH FEFAIE S B0t dW| A AR AHRZ 244

%
Febu F23he Aol o BgHol

>
-~
s
Ih
o¢]
>
i
ruO
f.:

Y 1-46. F&F g W 7IZA[RbL, Rb2, Re, and Rd)2] F& &

& A Z7)E= 250 mol s, A BEeF & e

, = FH e 4 Z5H Rbl, Rb2, Re, Rde] o]
A
= 70°C, ¥h& AIZES 24A17F o wo]t},
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o W A/AAe L BAAY 5 24 AT A% Eah FA
SHol slA A AN E @ Ay 2y 1478 Po] vehdeh AR TEES
=

®
X
oy

2 o
[ H
1, %‘ e 1

>
2

2 |#~E% g A3} Rbl, Rb2, Re] 7|EE9¢] RdollA Rg3= A4 o}t GDP
= HAEHA &t GPDE FAEE x4 o2 sigtEolet AZET Ginsenoside® T2 E
A EH Rg3et GDPO| 4% A4 pathway’} vh27] vt o]et 22 Aipr} v Aoz}
AZFETh Rbl, Rb2, Reoll olzlA st@gEEe] AAEE 425 Wi 29 1-473% Zvh of#9
A=E A EE Rbl, Rb2, ReolA Rd7F AR Fof Rg37l FAHAY F27F @A E = AF
A E & A4F Reg3d FF=o] False B2V O AT Aoz dddrt

Valtage

8 1-48. &4 g ¢ 3te] RdellA4] PPD7}A] ginsenoside A3k 74
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- QA FE Ao Ak e 3 Ay ¥ 1-499F 7o) acetic acid®] o] F7EFE Rgld9
Aol A ey dhgA|Zke] FUME S E PPDE ®ElH] 1 o] gad Ao
BRI},

¥ 1-49. 24Fe] A sl wE Rg3 ¥

@ FZEo Y3t 23 7t A HA s

e & AA

- B-glucosidase activity7} & EAE FolA pre-screeningS &34 GPDe 3t&& -3
A3}, Cytolase PCL 5, Sumizyme AC, Validase AGS7} Z+z} 1174 GPD (mg/mL), 1.269
GPD (mg/mL), 0.407 GPD (mg/mL)Z t}& &A% vjusdte] & AsES el

Enzymes micrommmism | et | Cna/ary,
Cytolase PCL 5 Aspergillus niger 38.7 1.174
Sumizyme AC Aspergillus niger 22.2 1.269
Validase AGS Aspergillus niger 600.6 0.407

Multifect pectinase FE Aspergillus niger 52.3 -
Cellulase KN Aspergillus niger - -
Cellulase 4000 Aspergillus niger - 0.156

W O1-11 7 B4, 55°C, pll 43, WHSAZE 65 A1ZFY W GPDO] &
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- wkA] olE 37HA BAE Ao
(36, 4.3, 5.0)ol A~ Hk-sAlZl A3} A
pH 43¢ uw] 1627 GPD (mg/mL)(ZL
=

o
bt

247y gl E 4 2550, 55, 60°C)eF  pH
A0 2 Cytolase PCL57} 7HY d@Eo] ®=%al 50°C,
1-50). w&hA FHE=4 o2 Cytolase PCLGE A A3

o

- 107 -



19 1-50. Cytolase PCL5, Sumizyme AC, Validase AGS * o ©}E GPD F&
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< ¥ 4 (Response Surface Methodology. RSM)

FSERRA S HAT AE

A At g olelel APeA Fe A%

A 38 W ste] A

112

2 59

olt

# 1-1271-159] YR Sl
EolAe 29l

taa F48e 5 9ne)

Standard Order

Ty

Zo

T3

Y (GPD yield mg/mL)

1 (-1 (-1 (0) 0.957
2 (+1) (-1 (0) 1.038
3 (-1 (+1) (0) 1.368
4 (+1) (+1) (0) 1.343
5 (-1 (0) (-1) 1.040
6 (+1) (0) (-1) 1.107
7 (-1 (0) (+1) 1417
8 (+1) (0) (+1) 1.344
9 (0) (-1 (-1) 1.214
10 (0) (+1) (-1) 1.081
1 (0) (-1 (+1) 0.795
12 (0) (+1) (+1) 0.870
13 (0) (0) (0) 1.938
14 (0) (0) (0) 1.946
15 (0) (0) (0) 2.312

it 1-12. Box—hehnken
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- RSMe.2 ddojzl gAgAdse va 2

Y = (—144.486309) + 1.497497x, + 2.498052z, + 8.821538z; + (— 0.009050)z? + (— 0.000887 )z,
+ (—0.022513) 3 + (— 0.008333 ) x5z, + 0.014894x,2, + (— 0.045750 )3

- Y& oAX¥EE GPDE &0y oy, a1, 442 &
G F 9% AEE e Aol Fee e
X

2 REE AIZE, 25, pHe dA wkg-ol
2 & o /\1F4 F-valuetx 10.28°] 3L, p-valuet: 0.01402

Zdlo] R2¥ 0.8643°0.= ALy Sl
9

5% oo A# g tebi
- A3t &&=, pHe| F-valuel:= Zh7F 1.39, 4.30, 3422 F&5W S dFARE 227 714 &
Ao e THE 1-13),

Factor | DF |Sum of Squares | Mean Square | F-Value Pr > F

z,(Time) | 4 0.399994 0.099998 1.39 0.3573
z,(Temp) | 4 1.237487 0.309372 4.30 0.0707

z3(pH) | 4 0.985295 0.246324 3.42 0.1047

¥ 1-13. A3, 2%, pHe F-value

F 1-14 JEhRRIE 253 p-valueZt 0.002 ©] 3=
225X Y M T AR S @H%} AT

t} &

Parameter | Parameter Estimate Standard Error t Value | Pr > Itl

Intercept 2.065233 39.026411 -3.70 0.0140
Ty 0.006150 0.667345 2.24 0.0748
Ty 0.082248 0.725407 3.44 0.0184
Ty -0.001924 4.081902 2.16 0.0831
z; -0.325816 0.003877 -2.33 0.0668
Ty -0.026602 0.004470 -0.20 0.8506
x5 -0.562837 0.005583 -4.03 0.0100
3T, -0.035000 0.031928 -0.26 0.8045
T4 0.052129 0.038314 0.39 0.7135
3 -0.512418 0.284846 -3.67 0.0144

¥ 1-14. H2A5H 3 The least-squares fit and ¥ +4
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£ 2

A AE zero levelZ2 LA A7) 3L T

i3

& a9 1-513 7tk

GPD9] &5 19

= Jep .

A

Mel Q1o wh

(a)

o~ < X ‘nm
B
(u/Bw) prekad

9)

1.2

1.0

0.8

0.6

50

3.6

3.8

4.0

4.2

4.4

4.6

4.8

PH

(b)

N

N

@l

o © @ =

—

2 ~ ~
wyBw) pek AdO

N
-

e
-

0.8

0.6

3.6

3.8

4.0

4.2

4.4

4.6

4.8

PH
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(c)

L)
_\;:

GPD yield (mg/m
o ©
> ®» ©

©

~

(8)
78 &
58

18 1-51. ¥R X

(a) pH} <%=, (b) pHSF A7 (0) %9 A7
- AFWFe] HAZS &% 5536°C, 78A1ZF, pH 4.300.= vrEbwTh olwe] Y =
mg/mL(GPD yield)o] AtHE 1-15).

Factor

Optimum condition
r, (temperature) 55.36

z, (time) 78.05

z; (pH) 4.30

Predicted value at stationary point:

2.068 mg/mL{GPD yield)
Stationary point is a maximum

£ 1-15. A48 GPDY o &4t
- AAzAdA 4F 297

A3 GDP &2 206510175 mg/mL(GPD vyield)® e
p-valuet® 0.0012 24 =lo]7} gliT).

- 112 -
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- oAt FEHE o 3Yd major BE minor ginsenoside’} £A A HF o] F A E5F2] <)
7154 Sl GPDe 7FA7F Avta AAEER ol Agte o3 FEW 4 FEEZ
58 GPDY &) vlsty Astd AAE A7) S Zahe g3 dd 270 oy 34
t}. Cytolase PCL5#E= B-glucosidase 7155 717 4] 45 AEsle GPDe &#FS Hu
sb & e HAgE 24S Ak Flskda, F71H4 0% Cytolase PCLS ©] 9] 9] vh&
FAE AR AAFEEZRY GPD S 59 2AE =Y 5 Jd=A I F

M de AAET
2) A7 WA

7}) Sumilact L

- o] &4 % Aspergillus oryzaedl A 7|93 B-galactosidase’} T E oY, F3(lactose)S +
g gte] X (glucose)dt ZEE 9 ~(galactose)E -2l A1 A lactose free fA1ES Al Z3F=1
ARt 4y 7l HAxAL 50-55C, pH 4.0-7.0°] T},

- 2A A

@ 25 50T

@® il 40, 5.0, 6.0, 7.0

@ HSAI7E 0, 2, 4, 8 12, 18, 24, 30, 36, 48, 54, 60, 727t

- HPLC #=#
@ [PLC =72 *% 1-16% 2}
Column Venulsil XBP C18 (4.6 mm x 250 mm, 5 ym, 100 A)
Temperature 30°C
Detector UV 203 nm
Flow 1.6 mL/min
Targets: Rbl, Rb2, Rc, Rd
Time(min) | Water(%) | Acetonitrile(%)
0.00 80 20
10.00 80 20
Mobile phase 20.00 76 24
23.00 73 27
45.00 60 40
46.00 80 20
56.00 80 20

i# 1-16. HPLC =4
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- Ginsenoside &% (7°brix)

® 7'brix F+EE WY ginsenoside?]

sheko ¥ 1-17% 2ok
¥ % (mg/mL)
Rbl Rc Rb2 Rd 37 (Rb1+Rb2+Rc+Rd)
3t 1.608 1.276 0.788 0.538 4.210
¥ H =) 0.065 0.030 0.014 0.025 0.108

¥ 1-17. Tbrix =& U ginsenoside &z
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3 AT A

- Sumilact L

@® plol W& ginsenosides(Rbl, Re, Rb2, Rd)2] A3k

O 19 1-52+= pH ¥3H40, 5.0, 6.0, 7.0)°] we} ginsenoside(Rbl, Re, Rb2, Rd)7} d 5=
AE dEdoh WA pll7t BHEFE Y BAavhE Azko] ZHojFo ‘E}E} dl 7HA]
ginsenosideE9] F o] o Foj=s FAS A + AT 53], BAavE 5 724 kol A
o] Zg wuwsld 09156 mg/mL(pH 4.0) > 1.8039 mg/mL (pH 5.0) > 25066 mg/mL (pH
6.0) > 29225 mg/mL (pH 7.0) {1 A& AT F Ak o] UA AFS v 2 W o
=, pH 4.0914 vl 7}#1¢] major ginsenoside”} 7} @Wol A& Zolz} & & vk thE <l
Akep FAlol arefste] HAstE pHE ofHA|RE, Sumilact L] ## pH WHelzt &
40-7.0 Holl 4= pH 4.0°] major ginsenoside®E A3HA 77| 98] 714 F83 =4
At

2

o 55{
+ %

nS

ok
=

(a) 50C, pH4.0 (b)
5
a
P S .
4 . 2P
= f—a
£ A
(=2}
Es
(%]
()
o
[7]
o
52
()
o
£
0]
1
0 T
0 0 20 30 4 5 60 0 ©
Time (hour)
©) (d) S0, 70
5
4 P I —
= .
£
(=2}
E 31
(%]
()
hel
(7]
o
@ 2
()
o
£
o
14
0- T
0 0 20 30 4 5 60 70 8
Time (hour)
Rt (my/ml)
[ Re(mg/l)
B Ro2 (gl
[ Rd (mg/n)
—8— Total (Ro1+R02+Ro+Rd) (gl

g 1-52. pH W 3leo| W& Suymilact Lol 2] 3
ginsenoside(Rbl, Re, Rb2, Rd)&] # 3.
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O pH 40 Z=Zol|A Sumilact L7} 7Fg & Z&3he& st oy, HAS o 71F
ginsenoside(Rbl, Rc, Rb2, RAD)YHS 2 A3 svjar 3to] HFHoz 7)1g3) 3
ShaFo] SUbstthe #wi sdsitia B oo glvh 19 2014 He A o
o 2]&] major ginsenosideE©°] minor ginsenoside® A3k = 4 it} o]
K=z Adgts7] gk J=Z7F vf-g vpeFstar, 53] Rg3= dgE 4% AstE compound K= A
A=A vk weks AgkE Rbl, Re, Rb2, Rd %5 9] ginsenoside”} ¥& GPDZ Agky o] F

TE o

Two GPD g&& AW S7MA717] fsliM e, Zheasl 2 dAdE Ao x23eA A

al
t}2k3k glycoside
A

==

= compound

o

45 maZ ol g3folol @t HAT o= FAY BAL Belgh FAge] WolH ] o
A Wl ohuul, @vbAe) BAE ol g3 FEEC GPDE P HE S B

xZ2]: CS Park et al., Applied Microbiol. Biotechnol. 87(1): 9 -19 (2010)
18 1-53. @40l 93 ginsenoside®] 7FE-3 A= (1, B-D-glycosidase; 2, B-D-
glucosidase; 3, C—-MC-1 compound Mc-1, C-Y compound Y, C-Mc compound Mc, C-K
GPD).
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Ho

= o &}

e

| Aoz HE GPD

AErb vhE g 1-5400

o
N
Ho

ojy

bz

=

ojy

ojy

W)

1.

N
-
%

N

Yo

olo
=

<
o3

|57 C, 787 85hr

N
Ho

X

el

o0
Ty

=

o —|

—

X

_Zﬁ
_EH

| 54 washing

av

% washing |

B
—_—

N

Hol |

Nd
=

o

a9 1-54. 2404

Ao W GAE GPD &

F 0.045 mg/mL¥ 20.17-37.29 mg/ge}

b e

A&

GPD7} &

o &=

3|

o 1rh

B4

Ho

il

52
R

+

0

o
o

ojy

th=

e

of GPD &h#Fo]

oy
ol
__AH

.]

A9l YAY 0.02 mg/mLEtE v &2l GPD

=
(¢}

}\o],

=

=

—_
o

)

T

-
1.

el

9] GPD
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A A GPD 3t&F (mg/g)
2. v A4 w59 N.D.
3. 34 9Hg &
1) ¥ 94 0.045 mg/mL
2) A= 20.17-37.29 mg/g
5. #3334 ¢ N.D.-0.02 mg/mL
7. 87xFHE) 82.1 mg/g
*N.D.. not detected

ol

i 1-18. 7| Qlak GPD A3t 29 & Ax A GPD & &

th 7€ wA-e HI s ¥
GPD7F EA7F gddol wet ol FHa3A7]7] 9
Aeh), M GPDEFE & v S7M77] A eAE fdel Zadvh

HEAEZA 821 mg/gelE= GPD
[e]
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ojy

fveel

Ho
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o AW

1) HPLC #4149

7} Column: Venulsil XBP C18(4.6 mm x 250 mm, 5 um, 100 A)
) 2% 35T, #%7]: DAD. 203 nm

t}) o]&4: & & acetonitrile

2}) Gradient: 20% acetonitrile(0 &) - 95% acetonitrile(60 )

@ AEAE 74
D g Q% 3R] Fol Qlat ko] vg B WITo e A9 B
2) A x4 1 GPDEA] 64 7 96 mg/g
19 23 33
443 (mg/g) 89.32 74.70 97.45
ot 87.16% 11.52 mg/g
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1) 1Ak Yoll £A18l= GPDE %33} ginsenosidey™® F84 o)L ¢lAF GPD %34 %
= of, O/W(oil in water) o|EAS A&s 4 gl uw
33 AL AE Hegstr] dsliAes W/O/W(water in oil in
glofsic), A EMA V&g ol &3 Pad dHFdE PE Az AgHE
[e]

& A o
NS GEA BH) FRA. A GED BHLAE ALHI AT HRe &7 2 <
I

x/st Water: 21+F GPD 33 #3275 89 OIL: fully hydrogenated canola oil( FHCO),
Ist Emulsifier: polyglycerol polyricinoeate(PGPR), 2nd Emulsifier: Tween 60, Shell

material: sweet potato starch(SPS)
13 1-56. 14 GPD 3 #8244 W/O/W g9 EAE

2) FHCO+= 2ol A= EA317] Wl oil phaseZ AM&EATE =, 2ol A LA %ol
7] @] 1% water phase(GPD 7844 )& 2 204 24 A4S F5d8 = %
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5 2
goje] 2wt Q4 F& ¥ s elE 4 9ly] We] 44H9

A WA f3kA o] PGPRES AA3E o] f+ PGPRE HLB(hydrophile lipophile balance) #t©]
7] wZolth &, PGPR Aol A A&A F-io] AAI8kE vl &o] ¥7] wiiel 7E &5 el
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1) ¥ &8 (Drug entrapment efficiency)

7}y X3 &4 (Drug entrapment efficiency)2 A A A89 <14 GPD 43 #34x o
H e 3t @ A4 GPD g FdaAle v&E ondit), o= dvhv ard st ZE=
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3) A Al o] FAC o8 = = A4 GPD HE EEAAY TEE IAI Y] 9
o, drug loading efficiencyE F83] sol|HA a4 o=z HA&slslr] Yalres F3AEY
A W&, 1st water phase®t 7159 4 WIAIA &S AxdoF st} AEHow B o

& Fd Aeste wldd vheA

= | wl¥ol, drug loading efficiency 2}
entrapment efficiency #t= Fulsslr] 93 A xA(=E,

N, fatA)e] Fasel BF Fot
49 ATE Bl F o AAYT 71540 ¥ A4 GPD 33 BE&A AEe Az
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=9 coumarin, flavonoid,

- "

eupatilin, jaceosidin & o] o™, 7L F Aslofso] 7MA = Hol4Ql A O == "eupatilin’gl
Aoz ZAE QY. Eupatilin & £94 A AsE S 22 thekdt ofg 4y g4
of #esivty HuEI v} wElA, 2 AFEAAE Agefs AuRAHEES eupatilino 2
=]
RN

AAskar ofe widl 4z

iz

B2 1 C18H1607
B} 3443
&

12327233 C
olH : 57-dihydroxy-3,4,6-trimethoxyflavone Lol
:F.}-Z\_'] 9«%% L % iu]_}— Fig. 1. Chemical structure of eupatilin.

%) 1-65. A1 E =29 Eupatilin o 7% 2 54

(1) Eupatilin ++4-& 98 dA4g & 4% g4
h EEEE Ax

FFEZ9  eupatiin @ 6 mgE 10 mLe EHFSEaI W g
(pyridine:MeOH=25:75)% 283 %< & 10 mL®Z mass up 3+ 5, 3243lo] AL-&3).

BN

(L) Al &He] A
- AslekE A= °F l1lg AE Hal 100 mLe fZFSglxze Wi, 480
(pyridine:MeOH =2575)2 &%#3] %< % 100 mL% mass up 3 th2, 045 im ZH=Z o 3}
sto] FA ket

B
(ld

(t}h) HPLC &4 =2

- Column : C18 column (4.6 x 250 mm)

- Temp. : 30 C

- Detector : UV 330 nm

- Flow : 1 mL/min.

- Mobile phase : 0.196 TFA in Water : MeOH = 35 : 65

(&) Ak
- Eupatilin® %X HPLCY I zawW4d #AE ARSI a8z E T4 7252 724 55
9] eupatiling YElH, AlZ2%2 HPLC dadduE ek

Eupatilin ¢ & (mg/g) = A @ Eq9 Fx(ug/g) * (A FEdel AZF(mL)/AEH(g)
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(2) Eupatilin ¥4 23}

(7}) Eupatilin 2] & #3441

16000 y = 11712x + 1226
14000 R? =1

12000 f
10000
8000
6000
4000
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00

00 500 1000 1500

SE

1Y 1-66. Eupatilin®] 3 A=+

(\}) Eupatilin ¥4 chromatogram

4 Eupatilin

18] 1-67. A E =2 eupatilin ¥4 Chromatogram

Eupatilin

«
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2
o
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L2
)
e
e
il
o,

SH-¥ eupatilin chromatogram
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(3) Eupatilin ¥44H €}
- ZslefsaEEL] A B Eupatilin® A3 AW e BHEA Zilf-::: _,40}04 <l
AR A

Bud dEs

= eupatilin E=% 3}
A4

59| Eupatilin ¥
FEEEU & 43
Al

o FE 5=
13k A Zkdioll HEHa, 5

B quercetin 3T F I A| A T (retention  time)©]
@ Eo]A (Specificity) | o] 2} eupatilin®t 1% peake] ## % 2 eupatilin I
9] peak purityE eupatilin peak Zol(H)9} AF 1/2
peak  =o|(H1/2)¢] UV  spectrum oz  &<213}o
eupatilino] Ho]# o2 A 9E& AF3th
B xAA AE3E Eupatilin 5849 5737
¢l 487112 pg/mLel Al eupatilin & %(x data) ¢} eupatilin
peak WA (y data)e] AAAGF7F 0999 o] oz FEo}
pack WA Zo| A3 AABAT &S A3
THd AxHse AAC e EALA W T LA
(inter-day precision)< AMUlZxs@HA Eo/AEAA
x100, %RSD) 1.8°]3}, &4 Y A7Hintra-day precision)
o] A% 120]5tE FSlstd i, AxH
B AT Tl #4
cupatilin =5 AAH UA s FA3d
G R ALY eupatiling F7FSF - FF&HT
%E/O]%%E x  100)&  H7leA
100710296 = &1=of Aol o= A% Hds A

%53 E]r

7%“}1*3, A, AgAdo] wEEE 72 eupatilin §
=647 96 pg/mL Yo Fto] WA= AAS A
BN A5 o Hrh|EEs %
a % o2 Felyo] ek FEHE WY Eupatilin ¥4 WH
< Bt dvE

¥ 1-22. Eupatilin ¥4 32 glgA

® A XA (Linearity)

® A WA (Precision)

@ A3A (Accuracy)

® 9] (Range)
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AP A% it ERE 57}
. . Non alcoholic .
Digestive Tea La Paz Pharma Mexico

beverages (tea)
. . . Fujian Provincial
Liver Protecting Non alcoholic . .
Medicines & Philippines
Tea beverages (tea)
Health Products
Dark Chocolate .
. Chocolate Venchi Italy
with Whole Nuts
Non alcoholic
Tea Range Sonnentor Portugal
beverages (tea)
Absinthe Essence .
. Alcoholic beverages
Anise Flavoured EMB USA
(Vodka)
Vodka
. Fujian Provincial
Blood Fat Non alcoholic . .
. Medicines & Philippines
Reducing Tea beverages (tea)
Health Products
Soup Top Range Seasonings Unilever Taiwan
Jin Yin Hua . .
Non alcoholic Jue Wei Foods .
Instant Tea China
beverages (tea) Co.
Powder
Chinese .
Non alcoholic .
Prayer Beads Tong Zhi Tang Hong Kong
. beverages
Drink
Non alcoholic .
Gan He Tea Haoshuang Foods China
beverages (tea)
Venchi Barretta di | Consumer Packaged .
. Venchi S.p.A. Italy
Cioccolato Goods
Huamei Food
Consumer Packaged . .
Shangou Processing Co., China
Goods
Ltd
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AR
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R R k<R K 354 2.81 2.97
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€ 2 7165421-196 WL 341 2002.02.01. ALl (Ginseng berry)= 2 #HEZ AFgo] 7Hs
AETA A2 AEee] d TErE 2 oA 2 - 1) (A7l wet 1A e 4 3y
AE7Y A5 AQars A & RS 14
DAY (FEE) <14+
o] Ginseng, WAHEZ), %’1‘?}(@%), R BRI ), H A A
B22), AN, B4, Az, g4t
. Panax ginseng C.A.Meyer.
Panax schinseng Nees (°]™)
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(2) 9= A 24 7

7h Ax Ule)EAde] BAY g9
HPLC Condition
- Column : C18, 5um (4.6 * 250 mm)
- Temp. : 35 C
- Detector : DAD, 203 nm
- Mobile : Water / Acetonitrile
- Gradient : 20 % Acetonitrile(0 min) ~ 95 % Acetonitrile (60 min)
- Peak : 47 T 48 ¥4

) FE8 Ax 3A HE5E g A+

@ Compound K 9] 71#33= 2 Ag4=2 <l

@b Ginsenoside Rbl, ginsenoside Rb2, ginsenoside Rc+ ginsenoside Rd, ginsenoside F2& A
A HEHNOSE compound K2 W, waps 54 HE 7EE o] &35 compound K A4k

Arafp]1-6)Gk-0
(Pl i

Gle1-2)Gle-0r

Ginsenoside Rb,

Glef1-6)Ge-0
oH

Ginsenoside Rb,
Ginsenoside F, Compound K

k161660

Ginsenoside Rd

Gle(1-2)Gle-Q’

Ginsenoside Rc

2% 174, 4k SRS A
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W EOD R @O

714 3}sHE (Gisenoside Rbl, Re, Rb2, Rd)9 FEx4 AH
i FAE ol g3l AlxW FEXAE AR stdoy, FEE AX A FAHY AHE
%5 E2

Zolsh Fael WMeg UUA snm, F%Ee A

o
i
>
=
rlo

> /A ZE Rbl < 5= /A1%k Rbl
40TC-03 1.247 70TC-03 8.101
40TC-06 7432 70TC-06 9.490
40TC-10 7.883 70TC-10 10.830
40C-24 8.447 70TC-24 14.719
50TC-03 7.309 80T-03 8.701
50T-06 7.942 80T-06 9.890
50T-10 8.324 80T-10 11.290
50TC-24 9.932 80TC-24 16.257
60T-03 7921 90T-03 0.231
60T -06 8.593 90T -06 7.540
60T-10 9.302 90T-10 6.330
60TC-24 12.108 90T-24 5.179

Arrd Ao o] A S I FEFS WES A, AN 33 WbE FE53E A0
ZFateEAdE Aow dvd
2zz7 Rbl &3 FEEF % Rbl Rbl &%
(mg/g) (g) (mg/g) (mg/g)
4hr-1 15911 20.09 319.6061 454.5880
4hr-2 17.511 0.74 100.5113
4hr-3 15.505 2.22 34.42118
6hr-1 17.616 18.53 326.4245 450.3329
6hr-2 20.335 0.66 115.0964
6hr-3 16.022 0.55 8.812031

¥ 1-37. WS mE Ard 83
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A Ztbatch
Lot no. 1
Lot no. 2
Lot no. 3




2 40E A3 (mg/mL) AT

GPD A3t F2 A3 (mg/mL)
168 197 265
2.04 1.83 3.84
211 1.42 3.52

(th &9 #4494 23

- 9o A9E HokE wf, AHE EA9 97
zke] 74 yEepuRA] ek skt GPD ko] %}
= 2 Aot gl Ao RE Felo] HAUT
A A wmAbo] = Ao key factori= O}L]F/}
S zrorsk wf FFF A Z A= 55U/mgol A
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5. A1-5AF- A7 A (A TA S e])

V4 B s
- 1Ad == 2011 Z%Oﬂ A= AasE Aestr] f8 124 A2 E NH3E o,
3 39l el #}3k2F¢l Raymond L. Erickson, Zigang Dong, Robert Huber

° v &}

= R4

e 2] AR wI AVUE ARG S EBF LS o] YN FHAS HES
o] o

= =

s YA B
2011.02.22.( %) 7154 EAA S A A ® Xﬂlﬂ ALK 3.3
N AAEAN S AT AEAZE A
2011.03.04.(3) e

=]

(Raymond L. Erikson, Zigang Dong)

2011.03.21.(¥) A< (Robert Huber)
2011 7] 54 A EAF 34 A1 2] o

I
201L03.24.05) (BE, 95RO B, AAW, o5, AAA, BT
2011.04.07.(%&) 20113 7|5 A =AM 8 3 V)
U, 2xpd e

- 2abd o= 1A A e AaE Aesty] Ag s A &d 7o, 20119 10€4d =
James E Troski wFE ZAsto] Av|uE 7HHsEal&. 3 22 @ 119l 2% #ofelx
33 Cornell thsre] Jean B. Hunter 252} Harvard Medical Schooldl] $li= ©]4+2

AAZ A3 ArUE 7Hxow, 20129 29 &= Ful9e) A HexE
o] Convergence Science and Technology for Personalized Food-Medicine System©|&}= A
2o AEAAE MAsA .

_1

el AL &
2011.06.02.(%) 712 FAR SR A Y 22 A 19T A 1318 9
2011.09.19.( %) 7 =AY A YANY 2x A= 1A IkA] 24 3] ¢
2011.10.29.(%) Auly7dd (James E Troski)
715 A FAA S E R A A 2 A A v v

2011.11.04.(=) . .
(Jean B. Hunter—Cornell University)

715N A S AR 2 AP L

= = 1t

(Sam W. Lee-Harvard Medical School)
2012.01.30.(¢) 7153 A FAR S ATAIE S 2x A 13 A A 343 9
A A Y (&2AE: Convergence Science and Technology for

2011.11.04.(&)

2012.02.01.(7)

Personalized Food - Medicine System)
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- 3APAE = F HY 1A AA FE v Este HFH A FAde] tivlste] 20124 11€
of AA FFH i E 7HA S M, Rober Huberg H|%3lo] 929 AALE A ste] 6 Av|t
E M5 5. T3 2013 490 = 7] Al digk diga} el HE oldlE SR
StarAl ZHA oA s EF5-S dFal Qe FES 2AT Y] VoA EAAE A AEAY
< MHA =
B YA & ]
2012.06.04.(4) 7154 A EAN s A A S AR 1A A 1213 9
2012.06.13.(%) | A=A A v v (Rui Hai Liu, Akira Murakami, Robert Huber)
7154 AlEA s AFAIA Y 3UE HEHILE 93 A A
2012.11.13.(3h Z741.31.5)
2012.11.06.(3}) A y7ra (Jasom K. Kim)

2013.01.16.(7)

2013.01.25.(+)

2013.03.12.(3})
2013.03.11.( &)

3 16”/“411] 22} % ©]
RS sl (Chang Yong Lee)

2013.03.20.(5%) An 79 (Zigang Dong)
] 20137 54 2 FEAd 3t A 4 &
2013.04.02.(3}) (4o olmg FHF HAH)
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L A2-1AFAF A (52 5 Ul sitES o] &3 &7 e84 F AFs d)

7b 5 e weAE AAE A%

- FUA EA A SAAE ARHE Fstel, AAAEADL B AT G 5
Fo 2AE Fsh, AEE AUA A4 BEE 9 GFF = G Qs AP A7
A S AT O Bofel 154 A% Ade 928 Sdgen, A%4E o
f 2 S8TE zASQ 2 AW 2RRY 1@ 54 FEES BT 299 Ao
Some BANGen ABY FEAAE H5TE GANAY, oF BAZ AF FAE
Astgot S WRAQ AROR AFFAE msA Fagon, AF 4] W5
wel AR 24 b5d gHE delEsin

L AR s IR sA4EE Ve aE EA

(1) W& iz fa39s AF: F41 (2011.05)
2) A3k A5 AE s A (FE7T 71E)

2011.05712 951,000,000
2012.01712 470,000,000
2013.01704 67,000,000
FAME 24E) 1,488,000,000 4
A Az = A2704) 620,000,000 (6423 ¥-¢1)

-—> 2NAZE E3E A7 v oF 109 (27 ) 2Ad
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(1) wWstes

Ob SR A8 9 kg A A9
A

— g-q%/\]. /\1

oo AurslodT),

SFATHE 2-1).

Ao oFg 9 A8 U}
o]F Jets FEHS
2-1. =
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(6]

() 35217

O

H,

e

ALSl S = 7]_2
- kg4

A7 7 AelaA

2

ﬂJ

~EY

=

N

species) assay s

A2 A

HolaA 14 2aed 2 ddAe 53

oft

S 12 S E A A
329 free radicals F7FA1A I F-weske] Fa3gk o] vt v 7
Agd 2 gAY B34S 93] DPPH assay2t ROS (reactive oxygen

&3l free radical AAFo] 5% AEAU]  HHE(Commelina

rir

P>

i

communis L.), A% (Dendropolyporus umbellatus Jiilich), 252 (Siegesbeckia glabrescens
Makino), 2. 2lW(Alnus japonica Steudel), 27U (Rubia akane Nakai)E 12802 4

ALY 2-4, 2-

5).("p<0.05, "p<0.01).

2% 2-5. FllEAbEe] ROS A A& s H7t
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3|
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Aol =
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ol=, UVB| ¢
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=

o A
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2 9% s W9

)
o}

< ot

3|

dol A

%l-

2|91 procollagen 2

o™, gk el A

3|

gHde] A

3

UVBoel 9

s

1 collagen 7%, MMP-1 #

3|

S 1A4en AW Agel

s}
=

[o]
& ¥

438 RT-PCR (reverse-transcription polymerase chain reaction)

Fdeh (g 2-6, 2-7). ("'p<0.05, "p<0.01)

A&

3}
ol

Ho=

18 2-6. FUHAHE 9] MMP-1 oA &
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(2) ABEAF 7154 AXA in vitro ¥ in vivo &5 HF

=

Oh AFASZE FE29 Fx3t 2 9 @Y 74 2% A5

A

O AFAEZ F22 A & 44

- Al 3 E @%O}H]F_(human dermal fibroblast, Hs68)9l 4] ZﬂTéﬁi} T (SOE)A Eolss

- A ¥ 5 ”%OWEOH UVB 25 mJ/cm = 5_*}6}04 xﬂ%—ﬁ%% FZEES 0, 1, 5 10, 20,
A 2] 8hal 24A13F Eok vl sl AY AEES FAINNY. 2 Ay AFHS
pug/mL7M A A E 548 wolx ekghvi iy 2-8). (Mp<0.01)

a9 2-8 AFAEZ FE2E0] A 5 A oAl el e 547}

@ AFHAEZ FEFE2] free radical AAS H7}

- UVBe| 28] 35 ol A= free radical®] &5+¢] ROS7}F %o ©HAE e o= 5 w3}&
T3t} £3] catalase™ ©l#d ROSE AA = Eaoly. AFA52 i%%g ROS xﬂﬂ

5= W7tek7] 918 catalase A EEH ST FAS RT-PCRE 53l

3 UVBE ZAFsE ol A catalase®] A o] A A3 A 43}

FEE A Al catalase®] FdA dHo] AASA FsEATHE 2-9).

32
10
,L =
X
N -
>
Jn
el

a7 2-9. AFAEZ FEHE catalase A F7F @}
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@ AFHAEZ FEE2 MMPs (matrix metalloproteinases) 934 &5 H7}

- MMP-1°] W3 AFA52e] 94 &%5S RT-PCR ¥ Western blotting, MMP-1 kitE %

el sFrrstaivh. 1 23, UVBel 98 F7Hd MMP-1 32 &3 2 wheldd gko] A5
<, I dAA AN o™, MMP-1 ¥4 &s AFHoz2 Z4% A3 UVB

2 zAbek izt uske] oF 589 A tHE 2-10). ("p<0.01, p<0.05, “p<0.01)

2-10. AFAEH FEHE9 MMP-1 oA &% H7}t

- EF, Adetd BelEad) MMP-2¢ MMP-99 i@ AFA5E FE2E oA A%
RT-PCRE &3l Hristavt. o1 Zx, UVBe| 9s|A F7l%= MMP-29F MMP-9¢] 3
A o] AFAELE FEE g dAT A AA=HAJATHZE 2-11),

gl 2-11L AFASE FEES MMP-2, MMP-9 14 37}
@ AFAEZFE FE259 S A4 57 5% HU)
- FHAL F-HH 8 F kel UVBel 9 deol A=, wdk ek dFAQ
procollagen®] $HAlo] Azt Adld A Aol ddte] AFASze Za4 g4 =4
58 Hubsly] 98 Fa4 AFAQ procollagen®] §A EF2 H#HS RT-PCRE EsiA
7tetek. 2 A3, UVBE X3 dixded b8 AFA5d F55 A8 Al type |

procollagen A W&o F7FSATHLYH 2-12).

a9 2-12. AFASZEe] 23 A =3 B

o
N
L
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1(in vitro)
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to] MTT assay
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=
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3
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)78

o o4 Aozl gldvH(d 2-13).
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%

>- L.
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o] MMP-1 94
FZ &9 MMP-1 A4 &
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oo, 1 Ax, UVBE

7}3

3

b2

Z Hlal

(*p<0.01, “p<0.05,

AAARATHZH 2-14).
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LAY 5AFEES AFNSER FEEY 3Y 24 B EE] EE W& A
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1(in vivo)

3}o
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Ha A=A e A

e
=

O AL A (UVB) ZA}

Aol Akl oel FmEt fEe PR

7 el

% F, AFAS

A 7ol A
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A AAZEA A
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ﬁo

FZ 5625 mg/kg/day)¥ =2 FEE(187.5 mg/kg/day)
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@ HAFEY AFNEE F2EY 3= AH WE invivo HFF=3 M 523
M w23E dAstax A9 F85 5 A5
F ZZW(Silflo impression material) & ©]-&3}] A2t
5t & Al FE5 ALE vuwdtry] 93] Visioline VL6650 (Courage Khazaka)o = 23}
ATk FELS AR 2009 BAe AR A= a"Ae] HolE o]&3te] No. of
wrinkles, mean length (mm), mean depth (zm), mean form factor (between 0 (perfect circle)
and 1 (perfect line)E 43ttt UV XA 717 5 Kooz AF A, AAE xA8HA|
g ol va] xejie AR e 5 FF Aol FEIEHA F7HE AT o]l
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[e)
ol Aglow B8 ERFE Folwel ¥F
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- A AL RIS Y-S AR e diEae) vlE] AAA R F5 AR 9
2o 2 Z7138F5th Mean length (mm), mean depth (um)= F A3 A8 Foa FF F97
02 43t o), No. of wrinkles 9 mean form factor *|#2] - S3E Fof TolAwt

F9A #olE JEMNATHZE 2-19). (FP<0.05, "P<0.01, "P<0.05, “P<0.01)

i
juit)
oN
©
&
I
N
ot
o
[e3

g 7 ¥

i

FEEHAE(TEWL) 2 & @3F(skin hydration)&

Tewameter@r Cormeometer= =43ttt 443 X9 d& ZAS dizxwre] vld =32k 5

i 3w Foo A4y FE SAET fFoAoE A a(59.79 £ 11.5%, 51.32 +

15.214), W2 i e geldoeR S Qs THI4T.0 £17.64%, 162.1 + 6.29%)
(29 2-20). ("P<0.05, “P<0.01)

a7 2-20. FREDE(TEWL)Y 23 &k (skin hydration) 27
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- T3k y5-o] ®#H A (elasticity) ¥ WA 4=(erythema)= Cutometer2} MexameterZ ©]-&3}¢f
sttt 1 B ALAAS BARSE izl vE SAFEEY EFES Foish 43
[e]

SR
FolE HAI(582 + 12.8%, 79.0 £ 17.9%), E3] £d =S HATFo3
Kol

-21. ¥ Z(elasticity) 9} 12| G (erythema index)Z A

N
juit)
Do

A AE AR e 2 &5 &2A3n vitro)

= e AR AES #8393, HPLC (high
performance liquid chromatography)E S3|4 gradient flow (0~100% acetonitrile)2}
& FA3ATHE 2-22).

T
Ay, 23 A% A2 kirenol ¢

384801, Fx= 19 2-237 7}

o
He.
ol
X2
3o *
£y
A
a
=
S,
o
o
>
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-]
o
(o8]
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=
o
>

* H
“OH

2% 2-23. Kirenol 1%
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=

kirenole] M X =4 H7}
| kirenol®] A¥ =S4 H7IE Hrlet7] 98k

e 89S W 100 pMEF-H §9 & xol7l veElY Ao = Mol kirenole] 100 uM
0|3t TERIAANE AHE AEEC AFS v XK & orAZ Ao=Z velyrH(a® 2-24).

("P<0.05, "P<0.01)

18 2-24. Kirenol®] A X H=F 7}
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@ AFAEZ F2E525H 283 X FE AHE kirenol®] free radical Al A s H 7}
- Kirenol®] ROS AlA%S H7Fs7] 938 ROS scavenging #7452 fluorescence assays %
a glstt. 1 Ay UVBel osf 953 S7Fsk ROSS] A7d o] kirenol A A 20% o4

AastAdohad 2-25). ("p<0.01, “p<0.05, “p<0.01)

218 2-25. Kirenol®] ROS Al A5 H7}

- X3 kirenol?] ROS AA #Feg H7Est7] 8l ROS A 2419 catalased] A o3&
Z7F %S RT-PCR ¥ Western blottings E3 2218ttt 2 A3 UVBE XA Oz

oA catalase®] W3o|l A A Ao}, kirenol * 8] A] catalase®] A A w3 o]
AAsHA F7tsAH (L 2-26).

Kirenol (pM) o 0 10 20 40
UVB (25mJ/cm?) - + + + +
Catalase
GAPDH
Catalase — a— S — —
a-Tubulin T e SE—  — —

18 2-26. Kirenol® catalase 238 =7} &% 97}
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® Kirenol®] MMPs &4 &% H7}

- Zep BelE 40 MMP-13 AEtel B &9 MMP-29F MMP-99] th3l kirenol2] <A
%S RT-PCRE S3l #H7heksict. 1 A3, UVBel 984 F7Fd MMPS {42 Ed o]
kirenololl &J3] @A A A=A (27 2-27).

Kirenol (uM) - 0 10 20 40

UVB (25mJicm?) - + + + &

MMP1

MMP2

MMP9

GAPDH

AN

¥ 2-27. Kirenol®] MMP-1, -2, -9 @& oA &% H7}

0.

-0

MMPe] =7 oA F5 w3 E3F F23 MMP-19] thd kirenole] A &E%5&
western blotting, MMP-1 kit& &3l F7Fd o2 #4319t 1 Ay UVBel| 9sliA F7he
MMP-1¢] @3z W=9ke kirenolel ola Aol 7HEA IEHATHLH 2-28).
(*p<0.01, "p<0.05, “p<0.01)

o
N
L

2% 2-28. Kirenol®] MMP-1 ¢4 &%
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® Kirenol®] MAPK/AP-1 WlAYE oA &5 H7)

- UVBel 9j& Zds= MAPK @9z o] F#%<2l ERK, JNK, p383 o]0 o3 &gy =
c-Jun, c-Fos°| w3t kirenol®] 94 £5-S western blottings %3 H7Fetgvy 1 43}
UVBE Al vz H] 3 kirenol A # oA MAPKse] Q4ts A%} c-Jun, c-Fos9
@43t At AASHA At (Ld 2-29).

Kirenol (pM) = 0 10 20 40

UVB (25mJicm?) - + + + +

PERK [ s S sual e |

Kirenol (uM) - o 10 20 40

ERK I I UVB (25mJ/cm?) - + + + +

p-cdun l—-~- ._..l

cJun b----l

cFos I‘-— -_— — -— —-l

a-Tubulin

a-Tubulin | |

18 2-29. Kirenol®)] MAPK/AP-1 A= oA &% H7)

@ AFAEZ FEE25Y 293 A E AE kirenole] Z&4 34 5% 37}

- AFHA5FE F2EZHY PEd AF AEQ kirenold ZEHA 34 ZFS Hrkshr] A5
o] RT-PCR ¥ type I procollagen kitE o839tk 1 A3 UVBE XAS diZato Hlsh
o] kirenol& 2|3 Aol type I procollagen A W&y @jd o] dA3 A =

bt o2 2-30). ("p<0.01, “p<0.05)

Kirenol (uM) - o 10 20 40

UVB (25mJicm?) 5 - + * .

Type | procollagen

18 2-30. Kirenol®] 2814 &4 &% H7}
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O HSEHENHE o] &3 AFH52] kirenol 23 ¢FE27 3Hy
- AFHNESZZREY kirenol 214 FE2AE HAFs7]) 9ste] W

%
response surface methodology)e AF&3I%T F&x21L2 FE549H XD, Oﬂ
A7 |rn]&(X3) M7IAE SHHTE
3-itl. BBD 23 A Fol upa}

1
of 3 kirenol?] T %9} FZ4ES ¥ 2-29

Coded Uncoded Kirenol
Run Extraction Solvent Feed-to- = 2 +
s X, %, % pressure conc. sctvenit Concentration Extraction of yield
(MPa) (%) st (ppm) (%)
1 -1 =1 0 100 o 1:50 11.6 68.4
2 -1 +1 0 100 80 1:50 9.8 37.4
3 +1 -1 0 500 1] 1:50 11.4 42.8
4 +1  +1 ] 500 80 1:50 12.9 723
5 1 (1] -1 100 40 1:10 11.7 45.8
6 -1 0 +1 100 40 1:90 12.6 78.8
7 +1 o -1 500 40 1:10 10.2 30.0
8 +1 [1] +1 500 40 1:90 11.0 47.6
9 o 1 =1 300 o 1:10 11.9 70.0
10 o 1 +1 300 o 1:90 10.3 40.9
11 0 +1 -1 300 80 1:10 12.7 418
12 L] +1 +1 300 80 1:90 13.2 73.7
13 0 0 0 300 40 1:50 15.8 76.4
14 o o o 300 40 1:50 16.1 B0.B
15 0 1] ] 300 40 1:50 14.3 76.6

o

7}

i 2-2. Box-Behnken design @ Zi1t5%0] 9% kirenol %44

- U o= BBD A@A g wE whgiEd WA S ALedvh Kirenoléd] FEg&cl i
sl A2l R2 #E2 09910011 0H, #rolghE pita 0000102 39 Zdo] tigh AE=E
PSIATHGEE 2-3)

= Regression
Response Second order polynomials R?
(pvalue)

Y=17.71231 + 0.12401 X, + 0.49497 X, + 1.15882 X,
- 0.00021 X,2-0.00915 X,2- 0.00775 X3 0.9910 0.0001
+ 0.00009 X, X, + 0.00019 X,X;- 0.00258X,X,

Extraction yield
of kirenol (%)

X; = Extraction pressure (MPa), X;=solvent concentration (%), X = feed-to-solvent ration

3 2-3. AFISEEFY kirenol®] Z2iSHFES 9% vy WA
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Srinl et

oA A5l

15

v

- FZS9r¥(300 MPa)o]

o BATHIE 2-33).

19 2-33. AR B & (X3)H ol ¥ EE=(X2)9]

kirenol

i3

Z5H kirenol®]

z
e T 18%, AEe FvivlE& 176 (w/v)olH, ofu <

ur

kirenol F&4&-2 85.9%

=

=
=

A3 kirenol 2

3k

e

AFAEZZ Y kirenol

2-4).

ATHGE

Extraction of yield kirenol (%)

Optimum condition

Feed-to-solvent

Ethanol

Extraction pressure

Predicted value

Experimental result

concentration (%) ratio

(MPa)

1:76 90.5+2.2 85.9
o] 9] kirenol F&F& 2

18

320

=
[}

A

1}

ojy

P

F2

gl slof 7]E&]

s

=

KeN
=

2 5-H kirenol

Z
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3. A2-3AF-AFHA(FE&E T T =2k AR v 8 AW A )

7F dubmapel Rt A 5y vl 9 wEkE giAbA g - A
- dukxaet Aspergillus oryzaeE &S Wa szt HAkst a9E 13517 flste] duk
Z o 7 o0]i= DPPH, FRAP ¥ ABTS assay® Al &34

- 1§ 2-34¢} Zo], dulkxxte] H|Ste] Aspergillus oryzaes &S LA &
7b B Holds geld & AATE of=, HAke] wrEe o qm;q] W Zo &
stz olgol 590, 28R E, 5 S523he] thALA Y Aol E LC-MSE ] &3
ST R e

Sy 2-34 AWEAHDS WRHAHD)S A 5 Hla e
(A) DPPH (B) FRAP (C) ABTS
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N,

H299] score plotoll A= FAE 19 o3t 0.1%¢e] A J} gl ]
TE Hdar, FAE 29 98 11.1%¢] AHd oz dulkmxiel HE vt FEEH A (19

% 2-35. LC-MS/MSZ #2413 Adnk=xi (g A)el i (m7h)e] PCA score plot (A) ¥
loading plot (B) ¥ OPLS-DA] score plot (C)¥} loading plot (D)
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- LC-MS/MS®E #2443 duksaiel wasxiolae) ¢F2a Wsts yehdl oA iAMEES
gallic acid, 3—-p—coumaroyl quinic acid, catechin, caffeoquuinic acid, caffeine, (epi)catechin,
epigallocatechin-3-gallate (EGCG), theaflavin®. 2 % 8707} S}t (£ 2-5). W a3}
/9] gallic acid, theaflavin®] graF2 L dk=x}o] W] 6}04 Z7etga, 1 9o BdEe 7Aast
T 23S BT Theaflavine L& =52kl A EGCG2} catechin®] $Fafo] 7HA3hol| uhe} A4
He ARoR duA i, ol ¥ AE A 1 kel WsEte] folskAl UEhdE As

Pea te [M-H]  [M+H]" MS Fragment(+/-) UV Amax M.  p-valu LD.
k (min)  (MA2) (m/2) (nm) W e
NO. (t-test)
1 3.60 169 171 169 > 125, 97, 81, 79, 69 222, 273, 374 170 < 0.005 Gallic acid
O]
2 11.58 337 339 337 > 173 (9) 221, 373 338 <0005  3-p-Coumaroyl
quinic acid
3 12.50 289 291 289 > 245, 205 () 233, 275 290 0.09 Catechin
12.64 353 355 ND 232 354 < 0.005 Caffeoylquinic
acid
5 12.91 - 195 195 > 138 > 111, 110, 83 222, 273 194 03 Caffeine
)
6 13.68 289 291 289 > 245, 227, 205, 203, 221, 373 290 0.09 (Epi)catechin
188, 137 (-)
7 14.15 457 459 457 > 331, 305, 169, 193 276, 275, 223, 458 0.054 Epigallocatechi
(-) 222 n -3-gallate
8 20.20 563 565 563 > 504, 503, 473, 443, 221, 326, 373 564 < 0.005 Theaflavin
383, 353 (-)

# 2-5. LC-MS/MS 2 #2413 dulx 219} W F =5 x)of| A
>4 WME vEelW o] AU AEE

19 2-36. Box and whisker ploto. @ A¥k=mzp(1)e} Wa=52H(2) 9 theaflavin (A), gallic
acid (B), epigallocatechin-3-gallate (EGCG) (C), catechin (D)2] = w]xl
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1

- Ak9) o] AbE FREAH ] & v 249 A% 2 x 3 cm)E FE FoleE FA A
3 & A7k WEE 600ulE Wil Mixer mill (frequency 1/30)& ©]8-3le] 5#3F 34 7
£ 12,000 rpm, 4%, 10%-2] X704 9422} AR H A5 b

o] A5 23 vk Ao HMEE AT RS Feo], speed vace
& Al A, Oéoiﬁ dizx4 FE=2 12 9 24 Ak 248 93 GC-TOF-MS

(2) UPLC-Q-TOF-MS % GC-TOF-MS #4139 =%

# 2-6. UPLC-Q-TOF-MS % GC-TOF-MS #+4x7
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(3) GC-TOF-MSE o] &3l A4 A 2 =2 2ol & 14 A ¥E 4
- 657 Aol THF F dojH ¥F A FEE GC-TOF-MS #2413l Aol flo]lHE o] &3}lo]
gk AR PCAR 43 23, F4E 13 20 9af Z47; 17.3% 3 144%¢] A=

2 TEHAH oY, A A dxad} Ak o] dF el AAIZE FElEHAl FE S A= &
UTH (ZL¥ 2-37A). ©|F PLS-DA #H¥EEANE B3 A A 2 =2 55 Ao4dFH

2 o
= =

ub 2 thARA] WskE Feld A3, PCAFAHY 1o FA38H Ao ds ZAFSHA] &2 AN
Zar, AeAe AR it 2 KA AReE TlEe] A Aol F o] RS Fe
sFE T (9 2-37B). il 7F AFaE FEAE uAHAE NIST, wiley9} 22 mass
spectral library % standard compoundZ 0]%3}04 FA3A vl E=3 Heat maps ©]-&3}9]
HAstE thAA o k2 ZpolE wlastglvt (L 2-38).

2§ 2-37. 673 Aol § Aol 9 F Az thste] GC-TOF-MS®E #4243 A& &
ZAFSHA] ek AT (WD), A9 24 2T (@) R A ZALSE =4
2 o] A #H T (M) PCA score plot (A) ¥} PLS-DA score plot (B)
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1% 2-38. Heap map= ©| &% 673 2olaw & Aozl I F AR A e A&
ZAFSEA| 22 AT (NC), A A dixas (UC) 2 A9y A9} =3} 2ol H o
(GT)e] LAk thAA 3k v]a
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- 657k 2ol A3 ¥ GC-TOF-MS= #4138 7 A3z &2 WsE vebd At
A= 11€9] amino acid®} taurine, citric acid, histamine® #-2 organic compound, 5& <]
fatty acid, nucleic acid @# thAFA, 2 urocanic acid 5= F 25707 A} (#2-7).
£3], cis—urocanic acidi Al FAbo] o]dte] FA3] oy AN E FlH A} o)y
gk tHALAl &2 Ao Aol o) gk ¥R B AW 7|5 At @ AF whE, S5 SUhe 2
o4, A 2EaE d9ye dAVE Jdvkes ARES on] B mRolA Hardelx gle
o, 65778 HAk Aol H e ofgt tiabAle] WEHTE Ao ZAbel| o)k iAbA e w s}
o 2 Ao ATt

o rlo

tr_(min) Identified mass (m/z) Name Derivatized p—value
4.80 191 Lactic acid T™S (X 2) 0.028
7.02 158 L-Leucine T™S (X 2) 0.047
7.88 100 L-Serine T™S (X 3) 6.0E-04
8.13 218 L-Threonine T™S (X 3) 5.0E-04
9.26 176 L-Methionine T™S (X 2) 0.001
9.89 227 L-Glutamine T™S (X 2) 0.046
10.14 218 Phenylalanine T™S (X 2) 0.003
10.23 117 Dodecanoic acid ™S (X 1 0.005
10.46 116 L-Asparagine T™S (X 3) 0.038
10.48 326 Taurine T™S (X 3) 0.028
11.19 267 cis—Urocanicacid T™S (X 3) 0.0E+00
11.21 156 L-Glutamine T™S (X 3) 2.0E-04
11.53 142 DL-Ornithine T™S (X 4) 9.0E-07
11.57 273 Citric acid T™S (X 4) 0.002
11.92 174 Histamine T™S (X 3) 0.001
12.26 254 L-Histidine T™S (X 3) 3.0E-07
12.36 218 L-Tyrosine T™S (X 3) 0.003
12.74 267 trans-Urocanicacid T™S (X 3) 2.0E-04
13.42 217 myo~—Inositol TMS (X 6) 0.001
13.54 327 Heptadecanoic acid ™S X 1) 0.001
13.96 337 Linoleic acid ™S (X 1 0.003
13.99 339 Oleic acid ™S (X 1 0.023
14.15 202 L-Tryptophan T™S (X 3) 2.0E-04
14.87 91 Arachidonic acid ™S (X 1 1.0E-04
1541 258 Uridine T™S (X 4) 1.0E-07
1667 223 Cytidine TMS X 4) 4.0E-05

_I

2-7. GC-TOF-MS #24-&
2

J\_‘j_
Aol gFel w949
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)

- 1277 2elEd F Ao 9F A EE GC-TOF-MS #43}e] dojzl Ho|HE o] &3}
e FAEAR PCAZ #2438 2y, 45 13 29 JEH 7y7} 23.6%3 9.9%¢] Ay o
2 TRz oy, 6577 AolE Aol v AR AolAl AN X mApA oA F
o AR FElEk A s AT Ut (L' 39A). ©]F PLS-DA #EEAE Tl A9
A xA B 52 FEE Aol Fd wE thALAl WstE S<1g A3 PCARANY o 24
SHAl ALl A& ZAMSHA] &8 AAUET, ALAS AR i B ARl AReE T o
=2F Aol FH o] FEE PSS sttt (L9 2-39B). 1Al A APw s FEAE AL
A E NIST, wiley®} 22 mass spectral library 2 standard compoundE ©| &3¢ A 3A
v} 38k Heat maps ©]-&3fo] ®1std iAo 4 Xol& vwstdct (L 2-40).

a9 2-39. 1253 Aolew
e R

Al o]

Aol B A g th3le] GC-TOF-MSZ 43 219 4$
(0D, ALl AP E2T(O) 2 AL AL 54|
F 7+ (A)e] PCA score plot(A)3}+ PLS-DA score plot (B)

r
FN ok

EZ:
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1% 2-40. Heap map= ©|-&3% 1273 2o]aw & Aozl A7 A5 AY A&
ZAFSEA| 22 AT (NC), A A dixas (UC) 2 A9y A9} =3} 2ol H o
(GT)e] LAk thAA 3k v]a
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- 125719 2ol AH= 65779 HoldH AHT ¥ B 7o A diAbAe 42 WEE
eI 15F 2] amino acid®} urea, hypotaurin, taurine, citric acid, histamine® 722
organic compound, 6 2] fatty acid ZA <€, nucleic acid #H hALA, &, sterols 2 urocanic
acid 522 & 3771 15} (& 2-8). £3], cholsterol ¥ lathosterol®} 72 sterol A4
of AFeJ A FAtel] &ete] FAT] Fol== o] FAHUT 6531 Aol HFH A ef vz A =

e YAAEE A AF WP wEPY A% At R AF W, PPN Fohs
ve B4, 3U4 48T AAF BAZL dvke AMS ol Be RN wusol
ov, Ao zAb] ool %A wslE i

-\
=
O
i
2 3
i
s
X
o
=
lo
ol
ol
2
>
to
rx
tlo
BN
S
>
ol
Y
&2

histidines} 22 thARA= 12 &
o FEoR FEHE Ao UMM oY AxE BuE, GC-TOF-MS £4& <&
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tr(min) Identified mass Name Derivatized p-value

(m/z)
5.26 116 L-Alanine TMS (X 2) 6.0E-04
6.14 261 Urea TMS (X 3) 0.028
6.47 144 L-Valine TMS (X 2) 1.0E-05
7.03 158 L-Leucine TMS (X 2) 0.003
7.25 1568 Isoleucine TMS (X 2) 0.001
7.69 245 Fumaric acid TMS (X 2) 2.0E-09
7.88 100 L-Serine TMS (X 3) 0.001
8.13 218 L-Threonine TMS (X 3) 0.003
9.26 176 L-Methionine TMS (X 2) 0.003
9.27 232 Aspartic acid TMS (X 3) 0.010
9.89 227 L-Glutamine TMS (X 2) 1.0E-06
9.93 188 Hypotaurine TMS (X 3) 0.001
10.05 246 Glutamic acid TMS (X 3) 1.0E-05
10.14 218 Phenylalanine T™MS X 2) 2.0E-04
10.46 116 L-Asparagine TMS (X 3) 0.002
10.48 326 Taurine TMS (X 3) 0.002
10.70 84 L-Lysine TMS (X 3) 0.005
11.46 265 Hypoxanthine TMS (X 2) 5.0E-06
11.53 142 DL-Ornithine TMS (X 4) 0.022
11.57 273 Citric acid TMS (X 4) 5.0E-05
11.92 174 Histamine TMS (X 3) 3.0E-05
12.18 205 Glucose TMS (X 5) 0.001
12.23 156 L-Lysine TMS (X 4) 1.0E-04
12.26 254 L-Histidine TMS (X 3) 2.0E-04
12.74 267 trans—Urocanicacid TMS (X 3) 7.0E-05
12.93 V& Palmitic acid T™MS (X 1) 0.050
13.42 217 myo-Inositol TMS (X 6) 4.0E-05
14.12 341 Stearic acid T™MS (X 1) 2.0E-06
15.10 144 cis—Oleamide T™MS (X 1) 0.002
15.41 258 Uridine TMS (X 4) 2.0E-04
15.89 117 Docosahexaenoic acid T™MS (X 1) 2.0E-07
16.01 371 Monopalmitin TMS (X 2) 5.0E-04
16.06 217 Inosine TMS (X 4) 2.0E-05
16.22 117 Docosanoic acid T™MS (X 1) 5.0E-06
16.67 223 Cytidine TMS (X 4) 6.0E-09
17.02 204 Maltose TMS (X 8) 3.0E-04
19.34 129 Cholesterol T™MS (X 1) 1.0E-09
19.82 255 Lathosterol TMS (X 1) 1.0E-06

£ 2-8 GC-TOF-MS #4& B3 125779 A4 24 2 32 Aol HAd] v §94¢)
Aol & wolt A} HAH
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(4) UPLC-Q-TOF-MSE o] g3to] Ar9|il AF R =52 Aol Fol whE 24 thAbA] ®3sh &

Bt

Ol
L

A8 Ay, FAE 13 200 o8] 22 15.7%3% 10.4%9] A
b iz s34 ol F e AAIZE F81eA -7
-41A). °|& PLS-DA @HEAE Fa Ao XA 8 =52 F
ALA WEE E1s A3 PCATA BT ] A3 A AdE A
ez, A s 2ARE a8 Aol AR BlEo] HAF Aol F o] R
Fladvt (g 2-41B). zelal 74 A¥aE FEAE uAAE HMDB  (Human
Metabolome Database, http://www.hmdb.ca), Lipid maps Databases
(http//www lipidmaps.org) ¢ 722 online libraryE o] &3te] AAA o7 EAs . w3l
box—and-whisker plots ©|&3to] Wae thalA el &A Aol & wuwsH Y (g 2-42).

N e @
E

e
o 1

s

&2

A

rlo

o o mx 2L of
I

27 241 6573 Holwd § Aol I F Almel wiste] UPLS-Q-TOF-MS= #4%
A9 s FAFSHA] @ AN HETID, ALd 2AF HEH(@) 2 A ZHALSE =4
2 o] A #H T (M) PCA score plot (A) ¥} PLS-DA score plot (B)
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218 2-42. Box-and-Whisker plot2 o] &3k 657 2o &+
ALl A& ZAFEHA] ke AT (NC), #AH9)A
Aol H T (GT)e oAk thAA] 3k 4]
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- 6539 2ol 43 § UPLC-Q-TOF-MS#Z &43% 7 4

AL A= 329 lysoPC AlD T 129 lysoPEZF &5t (£ 2-9). lysoPC 2 lysoPE9

22 UAAIE LS glycerophospholipid®] Y& o2 I 5o dZuked} #Hd Aoz ddHA

Atk 677 A FAlol o)dle] folFom WMEE HO o|AUAAE 5 A AdE A
H )

UQL’

Fakel A WEE UE o

¥

P& wolvl, A Aol4A Aske] o dadAY F& WIE WIE MolA = HOE
15 Qe
tr Tentativemetabolites Measur HMDB ppm  iFit error Adduct p-val
(min) ed MS Formula (nor  (mDa) ue
(m/z) m)
7.90 LysoPC22:6(47,77,102,132,16Z,19  612.3279 CaH=NOP -36 09 2.2 M+FA- 1.0E-
7)/0:0 H [1-] 06
3.65 LysoPC 16:0 540.3267 CuH=oNOP -6.3 0.6 -34 M+[FA]— 0.010
H [1-
10.02  LysoPCI18:0* 568.3620 CsH=NOP 1.9 41 1.1 M+[FA]7 0.020
H [1-
10.31  LysoPE 18:0 480.3079 CzsH&NOP -23 04 -1.1 1[\/[7]H 0.006
1 —
1037  LysoPCI8:0+* 5683597 C6Hs54NO7 -3.0 03 -17 M+FA- 50E-
P H[1-] 04

*Asterisk means the two forms of LysoPC, with the fatty acyl groups at positions 1 (sn-1) or 2 (sn-2) on the glycerol
backbone.

# 2-9. UPLC-Q-TOF-MS -Eréi:% B 6771 Aoy H AL =) Aol FH e uwE
xpo] & Mol o]z thALA
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- 1253 HelFw § dojxl IF A EE UPLC-Q-TOF-MS #43te] dojzl HoHE o

¢l PCAZE #4138 A F45F 13 20 o) 242 205%3% 9.5%¢] A

Aolgw Aast wpzbvbR R A AL Bt = ApA

A TEERAE U (" 2-43A). °o|E PLS-DA #HEA S

of wWE thAlAl W3 E Flgk Ay, PCAFA KT

& e, Aofds AR tixa B A9 ZALe

o] =2k Aol FH o] 7o skt (29 2-43B). 28jar 4 AdaE 724

= WAMAE HMDB (Human Metabolome Database, http://www.hmdb.ca), Lipid maps

Databases (http://www.lipidmaps.org) ¢ 7Z-& online libraryE o]&3le] #AZH o2 A3}

t}. &3k box-and-whisker plots ©]-&3le] W3ld thAA ] A Aol E wuwstyt (19
2-44).

2% 2-43. 1253 Helgs § ol 3F Alge] wiste] UPLC-Q-TOF-MS= 413
A9 s FAFSEA] @ AR, ALd 2AF HEH(O) 2 A ZALSE =4
2ol M H T (A)2] PCA score plot (A) ¥} PLS-DA score plot (B)
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18 2-44. Box-and-Whisker plotS ©] &3 1257 2 o] &
Ao Mg FAFSHA @22 AT (NC), AA A Uiz
210] A H T (G o= thALA sheF v

LM o
a
9}
NE
_|>i
to

- 1257ke] 2ol 443 $ UPLC-Q-TOF-MS=® #2438 7 dgwzhe] 44 WssE verd o
AR AM A= 4F 9] lysoPC Al 3%F¢] lysoPEZF &Edvt (3 2-10). lysoPC 226
(42,72,102,132,162,192)/0:0 2 lysoPC 18:0% 72 2% 9] lysoPCE 65149 Aitel Fd3}
A Folxo #adhs A4S Bon, 1 9 589 lysoPC % lysoPES] ¢ #2941 A}

o ostel Frlstgot, A HoHAR st gass AFL uar ol
GC-TOF-MS #4¢ 5@ U3 uabale] Asksh fAHA 6530e] =a2ol 47 ur} 1257
o A o) HHE NF oA UAbAlel B Be Gue mAE Ao 3w oA
tR Tentativemetabolites Measured  HMDB ppm iFit  error Adduct p-value
(min) MS (m/z) Formula (no (mDa)
rm)
7.74 LysoPC18:2« 564.3302 CxsH=0NO7P 0.7 14 0.4 M-FA-H 4.0E-06
[1-]
7.90 LysoPC 22:6 612.3279 CaH=0NO7P 0.7 0.9 04 M-FA-H 0.009
(47,77,107,137,167,192)/0:0 [1-]
7.94 LysoPE18:2 476.2756 CsHulNO-P -1.7 0.7 -0.8 M-H 0.0E+00
[1-]
7.98 LysoPC18:2« 564.3302 CxsH=0NO7P -2.1 0.3 -1.2 M-FA-H 0.0E+00
[1-]
8.94 LysoPE 18:1/0:0 478.2939 CxsHNO-P 1.7 0.7 0.8 M-H[1-] 2.0E-05
9.00 LysoPC 181 566.3458 CzH=z2NO-P 1.8 0.3 1.0 M-FA-H 1.0E-05
[1-]
9.48 LysoPE [20:0/0:0 or 554.3455 CsH=NO7P 2.2 1.7 1.2 M-FA-H 30E-04
0:0/20:0] [1-]
10.37 LysoPC 180 568.3597 CxHeaNO7P -1.1 0.4 -0.6 M-FA-H 0011

[1-1

*Asterisk means the two forms of LysoPC, with the fatty acyl groups at positions 1 (sn-1) or 2 (sn-2) on the glycerol
backbone.

#6. UPLC-Q-TOF-MS #4& 53+ 12579 Aa AL 2 =32} 2o]4d 3o w2
& Hol= o)z YA
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)
PhovhERE Q&YW A 2 IngEE AN A4 a4 A
(D) F-9 93 2 AEAY

h 714 % A 9
- Wu 59 Aol &3t Dioscoreaceae ) Dioscorea ()0l AAA 2 .2 °F 600
of /Mo F(fE)o] €AY A gl A= ‘wild yam'olehE WA o] HEAH oz ALEHT. dghef
Aol wpzsm AbeF(1h#)2 ‘vl BH(Dioscoreaceae) o 4:3}= vH Dioscorea batatas Decaisne) B
= ZvH(Dioscorea japonica Thunberg)®] BE|&7]E U2 AHA 2d RS dHEY T
| A= Dioscorea opposita Thunberg®} Dioscorea batatasv= < Ao 2 THT o] ALEE I
Ark. Wgk AboRe] F(fE)S T AEol ot Abekel s HE F(HE)S =, i E
ool A AR AMEE o] 2 Dioscorea batatas Decaisne, Dioscorea japonica Thunberg
9 Dioscorea opposita Thunberg?] Al 7[A| = A AT}, webA Dioscorea batatas Decaisne,
Dioscorea japonica Thunberg % Dioscorea opposita Thunberg® A 7}A ¢ g &7&
i E AA EY S 4Abefolwt gkt
- Abeke] Al 7HA] F(H)S dEA o= ?:S_Hcl’oﬂ
53] AZ0HB) 2 AR CMEEE) I
Aol Hu| X A OSBRI TT) ) S %) 331
Aot x el s (ERE) o] =5 Akef
- "Abofo Bkl A~ DA-9802"= AbeFel A 2
sto] =¥l 7A7E SRl AFTIHA AT S Es NEetaiA} gt olE 919
o =

[¢]
BF ZH(ob/ob PHE)el A TF Bk AT Folsts 4¥e AR,

gk o
| . E9 K
%L%L(f%ﬂz,\/ﬁ)
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() = A4

vl Dioscorea japonica

Z

-
1.

S- v} (Dioscorea batatas Decaisne) =

ok
)

/1\1,

Thunberg)2] #2]&7]

RnoenE AFAANEZE A

w

A}
i

fveel

N

- 7 TS A E,

o
s

it
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;Ot

fveel

X
N

-

M7

ool

EER)

DA-9802"

HEo=

-
1.

AFeE(Dioscorea Rhizoma)

vt Dioscorea
£ g2

g

2 ©} Dioscorea batatas Decaisne %=

ok
)

]

japonica Thunberg(v} 3} Dioscoreaceae)?] H]& 7]

(e}

o4l

T

o &

bz

o

A8

I
(4) A2+

=l
Ho
Hin
<

i

3. Az, 787

L

;Ot
o)

fveel
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a
)
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e
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o}
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o
Ho
Hip
<
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3
- FUARRCE B, AAFE (S, Fr (FoEA) B A S(FAddA) Sl
AREE AL QAL TR 9] FefM e S e (A ) Sl ARS8l
No. ¥H A E T8 A A} A=
1 Zap 22 Sacads ZwH(100%)
2 . AQMAAREL Ew !
U=t z] = 0. o) o = >z 3}
3 AR as) MEEET a0
H
4 ARAFRREE  AAE A5 olE
5 Bl e} o} (9526013
5 & F&C, - -
6 7 o% gEnz= i:}%Eﬂ/‘L 1} 59 (91.75%)
A=A CIA
Lg EHf=R v v (5 4k)1.59
7 s = vt 94 FE2 (5 12h)1.5%
8 3  Aeik vt(iteps Aeqk Z35 7HAEF) 7HE100%6
9 A3 HviHAH100 o ReaRaly bt s 1009
3E 3-2. 2ok =) A d R

() =9 A & Agd

2] B

L
FAEANENAT(LESHER DL FFARTY HER

e

- T (BEWEO A&
SHEFR) L nb(rnwbnEng) W REond (LhAall) 22 SA50 9o o
A& Z}zZ}  Dioscorea opposita®t Dioscorea japonica®] #FECt JEGFHbd= vl

o
i

(Dioscorea batatas Decaisne) 2} ZvH Dioscorea japonica Thunberg)”Z} 7] A& o] Yx 5
Bzlo8 AbgeteE shal vk ddol A ‘mPE Japanese yam' S E % B¢ 5

anpEs Zge o # IR ThEAE Azl AR AL T

il
N2

@ T

- vH(Dioscorea opposita)’} #tll(huai shan), ¥ (shan vao) %+ #EL#(hual shan yao)eh=
WA o g AEHI Qi FAHE AR wWol AMEE AL vt Dioscorea opposita Thunberg+=
oA Dioscorea polystachyaZ% 22]-$™ Dioscorea polystachyat™ Dioscorea batatasE
Aot o o] Foltt.
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@ 71ek =7F

~ Dioscoreaceae }+(F}) Dioscorea 2 (&)ol= F 60001 79 F(fE)o] &R Aol A
‘wild yam'o] 2} HA o] HAo g AMGHTE uu fbofol|l sy = Al 7FA] Foll ek
A7 ZS FAYE Zolry] ofgrh. &, =, dit B FaolA Bo] AREE o] AFeke 7]
Tl Ao AFES A glE Ao E Helth

oorx e

(2) 7ed 9%

h A=

D A Y EE R

@ A& F(fE) : vk FFH Dioscoreaceael £31= 3714 & (fE)
@b Dioscorea batatas Decaisne

@ Dioscorea japonica Thunberg

©@ Dioscorea opposita Thunberg
@ 39 ez

71et % s = & = A&7
=] 50% FA 600 L (AFoF 100kg™®)  F =& A Egg U
dEHAEY  F R 7)FE, 50% )] 51494 HEFA

D AFTH - AL, 21.FF h &F
Ed

2) AEFTA - A5, RAF # gz

(th #H7l=

O TxE

Oh &% oI 2A

B AFEZA  AERIIE A
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(3) Alx¥

- 210 -



4) 959 SAAT

h 71e7d 489 54

- A v E e AR
- FgsHd EA
2 5 3 &
a5 (Kcal/100g) 338.08Kcal/100g
BrstE (%) 65.66%6
ek (%) 18.77%
A (%) 0.04%
T (%) 0.45%
3 (%) 10.08%
YEF (mg/100g) 311.74mg/100g
I} (mg/100g) 5804.62mg/100g
A (mg/100g) 19129.43mg/100g
23 (mg/100g) ==
ol (mg/100g) ==
Y& (mg/100g) 1332.28mg/100g
Z A AE (g/100g) 0.02g/100g
EJzA AL (g/100g) ==
i’ﬂ HZ (g/100g) ==
3-4. AeFFAFEEY AUty EA
(h AR A4
- ¥4 : Allantoin
- 57 : Allantoin®] =e]3}3}4 542 ofg ek A
A4 CaHeN.Os
e HN—" o
- o= A AN
H H NH=2
IUPAC name | (2,5-Dioxo-4-imidazolidinyl) urea
B A 158.12 g mol '

¥ 3-5. A FAE allantoing E&)38sa EA
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4 Allantoine &2 & A0 98] €43 purined thARMEZA HE 2] &3}
Dioscorea <(J&)°l Bol FHr¥o] lof Abefe] AFAHEo= 44 Utk
of 0.21% 4% Ff¥ol ¥l allantoin®] FF 2 o3 GAE AXHA 41780%= v5
A= 2.753%%E EA8 22 allantoine "AFeFo g5l DA-9802" 2]

, ()
HEPoR AGT AoE AL QALY o, ¥F, Axe] BE AT 54 L AEA

R

o =
B4 2 MR

i

I

N

ol

oX,

)

iz
i)
o
g
L&)
rie
o,
&
©
M
v}

ke

2% 3-2. AxTAE 98 F& AFHE G

i

e

}

M

(o

- 959 FHAFT AR A AFAA] FEHIL A AR “Hwl e " E A A
W] A, Dioscorea batatas®t Dioscorea oppositay™ L3I FEor dHA YL

AN .
www.nature.go.kr (=7 7FA & E X 217 HA| 2~ 5]

&

3 AEH v 5t

) . Dioscorea batatas &
Dioscorea batatas Decaisne

Dioscorea oppositatT &
pp

ol m: ; / v} (L= Aw
(o] = Dioscorea  opposita v} (1= &} 93 Txow oA 9
Thunberg) .
- - - - — =l i 3-6.
Dioscorea japonica Thunberg vl (B v dvp
Abeke] A E EFF
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£
=1
>

-

K

Ol
¥,

Gulis Sol wzw beke s)sde] kel @n FHolA 247 7
ou} mE lefo Abgdtmd BAL 9% Ao A7k,

7194 = ek A LA ES

R

= (H)

o

Dioscorea japonica oA oFE A B 5 0.59-1.34% (1.04%)

Dioscorea batatas oA oFE A B 5 0.42-1.28% (0.88%)
AN T T =] %9
Dioscorea batatas cemme AR T 0.31-1.28% (0.86%6)

27 3-8 AbeFe] gehiEel Far B4
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S

S 2.8%74.2% % gt
(W) Ao gt 244 27

- ARG FAS TANEHE 154 AR AP0 B A, (NEFERAY A
A|2009-3935)¢] A13% A6z ol A3k, AR sl Fhell 4] oxE ek 318k
FEAE MR Fsolobat,

- grebd] A E Rl U TAAAT D A B4 AoE 2AR BATE 35%2 2%
aL, B4 & 20%E are ko] "Abokoll vbr ol DA-9802"¢ A ZAAE S 28% 4.2% %
CELEEY

#1 #2 #3 #4 #5 #6 #7
LOT# D8902- | D9101- | D8201- | D8202- | D8203-
R0O9003 | R0O9002
14 36 33 3A 35

29121 | 20318 | 4.0494 | 4.0457 | 39732 | 3.6829 | 3.2180

29173 | 1.8026 | 4.0215 | 4.0252 | 39287 | 3.6811 | 3.6329

(%)
29333 | 19833 | 3.9818 | 4.0048 | 39806 | 3.9004 | 3.8445

o 29209 | 19392 | 4.0176 | 40252 | 3.9608 | 3.7548

ST | Lot 3.5651
+ + + + + + +

R s +0.3187
T 0.0110 | 0.1208 | 0.0340 | 00205 | 0.0281 | 0.1261
Az | AA 3.4548 + 0.7422

# 3-7. Allantoin &% 243 - FJAAAI B EAAR
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@ A gur 29k
ep ¥27]7]: HPLC
W +=4=7

1) Column : Inertsil NH2(4.6 x 250mm, 5um, GL Science Inc.)
2) Mobile phase

- 0715% Acetonitrile 90%, 55 10%

- 20750% Acetonitrile 70%, 575 30%

- 50.1755% Acetonitrile 90%, < 10%

3) Detector : UV 220nm

4) Column temp. : 30T

5) Flow rate : 1mL/min

6) Injection volume : 10u¢

1) Stock standard soultion®] #|3

- Allantoin ¥53% °F 10mgS AY3) Ho} 50% o&te &84S 73le] £3iA)7] & 50mL=
A&,

2) Working standard soultion®] A=

- Stock standard soultiong &2 34 3Fe] 0.0570.2mg/mLe sE=W oA H#Eg T &

oS Z\Jﬂfi}‘jr.

- A8 °F 150mgS AWE] Yo} 50mL &gl Bal 50% oS §948 AP Yo
2087 &3 Mgt} o] S A% F 50% oS fHoR EMS YR I A Lo 4
& e, oF ImLS #H3te] 1.5mL PP tubed] %4 il 13,000rpmeoll A 5587 QAR 28] A
= o

4
- 9A Ve 24 26 wel 2F58Y % A P84 allantoin e

B

7

o
=
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(b A

> o

=

T
%

lo
D)

P
Do)
L)

- Allantoin ¥4 "y Hduolnz A7 e4E 7154 98 A 3t
(A Fo)oFEotdd 1Al A2009-39%)¢ A3 A13F A3

I A, B FEAA BP0l dF

=
—_

s A = Sl
g 5 g 74 s
- - Blank ¥ &3 AlZol|lA allantoine] A&jd o=z 24
Eo]A (Specificity) goe
AT .
ASA (Accuracy) - 38 1 98.19%7102.3%
o - Intra day % RSD : 0.370.7%
A7 (Precision) Lo
- Inter day % RSD : 0.471.4%
244 (Linearity) - 507500 pg/mL &%l A R2=1.0000
- 715 95 W AFEAE T 507500% 91 507500

HE (Range) b/l
g/

* Allantoin 5-°]4 B¢
- Sampledl allantoin2 spiking3le] ZA)%F QC sample?] 4 A3, allantoin®] &+}2| peakz B H.
- QC sample 27258 RFFH7IHA o=t A5 A R2 =0.9999 ol 49| dsdt A4gdE eSS,

3 3-8, Allantoin & &4 A@HW BHEA S 23
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(6) fraflEAel] ek 74

Y 1 ppm °]3}
H[ 2~ 0 1 ppm ©] 3}
=% 1 ppm ©]3}
2 1 ppm °]3}

& 39 rel=d A AA

(W) Fal=dtAa44d <A
- el EA e A AL TS AE Vlsd 95 A #AF 9, (AFFE
A LAl A2009-395)°] FEAEA A AR T ZAZH oY, T T vt A
BT AE AA 7R (G s A EA T B4 A v w9 2o
A5 14 AFFF
° 5} 2k 2 = ©
48 W &F (mg/kg) o (ug/el) O
g =l AV Lot No Lot No
D8201 D8202 D8202 D8201 D8202 D8202
-33 34 35 -33 34 35
& | <108ug/9 | 00144 | 00283 | 00216 | 00130 | 00255 | 00194
U4 | <150ug/¥ 0.3067 0.3527 0.3510 0.2760 0.3174 0.3159
7I=8 | <3.0ug/¥ 0.0162 0.0125 0.0092 0.0146 0.0113 0.0083 |V TdZ71s4
T4 | <2lpg/d 0.0030 0.0030 0.0030 0.0027 0.0027 0.0027

F 7154 948 dAd #e A4 (g A A2009-39F, 2009.0629), o [BE 2] FAEATEALAATE
2) A (ug/d) + A5 (900mg/¥) X 1,000
3 BT/ 5HEATA BAYAA

=

B

3-10. Fral=AH AL A

il

(th 5%

- A DA-98029] A3 #FH(900mg/¥)S 4L A P2 12 mgkg "N, FHAE
166.7 mg/kg "W FFE=ES 3.3 mg/kg UWH 4SS 23 mg/kgr|iro w2 #AE| ] ojok g

- TEEES 7}5?'5L HAadte oz HE s E Ao] npPA sz %ﬁ@lﬂrg ﬂﬁ%}fﬁ A%
Z2l Wlppm °©]3f, 4|4 Ippm ©|3l, 7I=% Ippm ©|3}, < Ippm ©]

s}
=1

- g7 s A EA Aol A DA-98029] S

;
R
ot
o
M

bt
ih)
i=

. -
: e

R4

o

31

el 2

=)

d
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ook oA 1A A|2009-395) 9
AAZ1H (G752 A )

v o] 214 (BHC)
n) @l A~ 2 (Bifenthrin)
7}H. £ & (Carbofuran)
F= 23Uy 2 (Chlorfenapyr)
F2=2el24d (Chlorothalonil)
F 2298 ¥~ (Chlorpyrifos)
Fz=29g ¥ A-d 8 (Chlorpyrifos—-methyl)
Aol gt =228 (Cyhalothrin)
Aol o 228 (Cypermethrin)
Mol 2 ) (Cyprodinil)
Hdy (DODT)
t}o] o} 2] = (Diazinon)
A2 2K~ (Dichlorvos)
3% (Dicofol)
W E o] o]E (Dimethoate)
A=A (Endosulfan)
o|7 4l (EPN)
E3x 2 ¥~ (Ethoprophos)
#H 2] & (Fenarimol)
L] E 2 %] (Fenitrothion)
sz 23~ (Fenpropathrin)
%2 (Fenthion)
W& @ o] E (Fenvalerate)
=594 (Fludioxonil)
ZF ¥ 3 EF (Fluquinconazole)
olutA}E  (Imazalil)
o] iZ 2 ]2 (Iprodione)
o] A3 2 2] 9. &+ (Isoprothiolane)
e} x]2 (Malathion)
W E] v} A2 (Methidathion)
W (Methomyl)
SZF 2 EgE (Paclobutrazole)
s} 22 (Parathion)
s} x| 2 -d & (Parathion-methyl)
A e (Pendimethalin)
H |2 (Permethrin)
| E o] o] E (Phenthoate)
¥ 2~YE (Phosmet)
¥ 2] = (Phosphamidone)
¥ 2] v 7} H. (Pirimicarb)

Eééé_

{;

éé

e e | (e | (e | | (e | (e (e s (e (i { e (e (s (e | e (e (e s (e i | e (e | e (e (e (s | e (i (e (e (e | e e
o (e [ (Y [ (e [ [ [ [ [ (o [t [ [t [ [t [ |t [ [ e e Y Y Y | o, (e S{E S{E S{E S{E S{E S{E S{E S{E S{E S{E S{E S{E
N (e e (e e e e o oo o o e o | o oo oo o e oo s e e | o o e e e
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{F =
_ZT.C _ZT.C _ZT.C _ZT.C _ZT.C _ZT.C _ZT.C _ZT.C _ZT.C DT.E \AT Lo Lo Lo Lo
D N R N e v e BN VG Ho
ohy| b | | by | mho| b | mho | mhy | Thy
ﬂl
W .
- &0
E T
i szt
Jo e e
) riy i Q
o A -
% iy o~ B
JvU (o) g )
. o X A
= 3 N T %
g~ 0 X /m:ﬁ_ﬁ & o | o
) %l r w2 ~ Ll | B
22 )fmm.m\n/ B ﬂoﬂ - B o cIB|lS|E
ol & =) gla al.5 o ORET!
== <=l 2 mlo o o = o
S REIEEERE S ﬁﬁ@ =
g & 8|S| & B EE| S F R -
o Bl 3.2 B|E| || E e 2
SRl > - S 3
((.mT(%i M|~ B A_n o
s | & | | | = | T w =
T B ] o | | Lo .
| NG| | B | S | )| ek = S i olel ol o o
| 7| 9 [ =) | ]| R Y| | 0 < oty = ml o7 = B | &= o
Al B || || | )| | w 0K iy < o
LIL AT \;OI ‘;OI ‘;OI X
° —~ < % OWE R 2
~~ s
) D 000 ©

2000mg/kg ©]
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a
_zrc
_ZT

fveel

50% =

K

H
T

W~

i+
o

10
10
10
10
4

J

<
i

Fol gk (ml/kg)

3-13. Al

500
1000
2000

Fo & (mg/kg)

F5AF (daily), #

A
[e]

T1

T2

T3

i1
1 o]
=

N

1

2
=

7| A

e

2000mg/kg ©]
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(8) SHAA Al

h e
o] 2 : DA-9802 7|54 9%

5 0 AxE AbeFo] 50% o FE S 20W] FEEe] dEUAEHN 2] ¥EE &
b/ Az B2 3 A

@ Lot No. : D8201-33, D8202-34, D8203-35

ACHS
>

b 9L
D wEAA AR

i

120094 44 159

@ AEZF 7\]5 A& ¢FrF packel Hi %
Q@ ANALA
Type Condition = 3Testirég integval (1\/1I;)nths)18 -
7HET 402°C,755%RH O O O - - - -
=l 602C O O O - - - -
z7) H.E 252°C, 605%RH O O O O O O O
= e F A4 ST FFL AAALAA FY AT AR

(O Appearance, Taste and Odor

- RS S viall 97 A2E A4 2 QPN POR sho] SUoR wASHAN, 5

o5 grolu} o] gli=A] W=

@ Marker compound (XA ¥) : allantoin

@B Ao A

- AE o 150mge AWE Do} 5omL §FFehso] BwH0% e G4 AP u

0% 289 ARAAG. o A AT F 0% DL felow AL UE F & BS
o

e e oF ImLe #H3te] 1.5mL PP tubeol 274 93 13,000rpmol Al 5&7F
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& 23

sk AR T RZUFE LGSR XA swekokk

- H1E:7)  AIIAF-FRE A (58 9 220nm)
- Z+4 : Tnertsil NH2 (5um, ID 4.6mm, L 250mm)
- ZYem 130T

- % ¢ 1.0 mL/+#

- Gradient =74

A E () oMM EYVEZ (%) DW (%)
0 90 10
15 90 10
20 70 30
50 70 30
50.1 90 10
_ Aol w@
55 90 10 LS

EEN 10uLE 7HA AL ohg oA AAZZvtE o] we} A ekl
- HEE ZTRAY vr 9 gavdoriy HHAE Fohan, o7 A F dEESle
a2 AE fdste] R (Cs)E T3ATHTIE ook Aol wEl AArE dRrEle] I
2.33% o] 4olt})
Cs
e E Q1 (C4HeN4O3) (%) = * o f * P
Ws
- Cs :DA-9802 7|4 93 & ¢#E9 ¥% (mg/mL)
- Ws A3 DA-9802 952 % (mg)
- f D F A, 50
-P I QEES ®EE (%)

@ Coliform bacteria (&)
- 2AEFA A0LHIAIER uAEAIEY DU da (DALAE @BGLB ®IA| e uwhe}
AL o) (3752 F AT 7] AA].
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(= Addst

O A7HE
Test item Specification | Time Points D8201-33 Sé();OZl\I %4 D8203-35
] Initial Conform Conform Conform
Appearance, Beige LTSM Conform Conform Conform
powder, LT6M Conform Conform Conform
Taste No abnormal LTOM Conform Conform Conform
and Odor taste or odor LTI12M Conform Conform Conform
LT18M Conform Conform Conform
Initial 4.05% 4.13% 4.07%
LT3M 4.08% 4.05% 4.08%
Marker Allantoin, LT6M 4.06% 4.00% 3.91%
LTI12M 3.93% 3.92% 3.91%
LT18M 3.80% 3.85% 3.88%
Initial Negative - -
LT3M Negative - -
Coliform . LT6M Negative - -
bacteria Negative LTOM Negative - -
LT12M Negative - -
LT18M Negative - -
E 37156 A7 HE AP E
@ 7
Test item Specification | Time Points D8201-33 Sé();OZl\I %4 D8203-35
Beige Initial Conform Conform Conform
powder, Accel. T 3M Conform Conform Conform
Appearance, Out of Out of Out of
Taste No Accel 11 M Spec. Spec. Spec.
abnormal A 77 6M | Conform | Conform | Confor
and Odor ccel. onform onform onform
taste or Out of Out of Out of
Accel. T 6M
odor Spec. Spec. Spec.
Marker Allantoin, Initial 4.05% 4.13% 4.07%
. Accel. 1 3M 4.16% 4.00% 4.03%
compound | NLT2.35% 750 077 6M | 3.98% 3.99% 3.94%
Coliform Initial Negative - -
] Negative Accel. T 3M | Negative - -
bacteria Accel. T 6M | Negative - -

& 3-16. 7 A @A
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© Ame] 7IEAE (0T, FHisse 75%, 71-2E71)

A8
DA-9801 A SHaF (%)
s FE5E dTEQ (2.8-4.2%)

3}9) 3.2617

D8102-2 il 4.0253

gl 3.6636

gl 2.8057

0714 D8103-2 59l 2.9250
gl 3.4892

g2l 3.4279

D8104-2 59l 3.4878

gl 3.5267

g2l 3.4403

D8102-2 3kel 3.7731

gl 3.1739

g2l 2.8958

IME D8103-2 3kl 2.8177
g2l 3.1279

g2l 2.8424

D8104-2 3kl 2.9900

3}-o] 4.0325

3}-o] 4.1596

D8102-2 3kl 3.5390

g2l 3.7816

3}9) 2.9630

2714 D8103-2 59l 3.1504
g2l 3.6391

gl 3.5888

D8104-2 59l 3.6796

g2l 2.9902

gl 3.1205

D8102-2 59l 3.1323

gl 3.0756

gl 3.2653

3714 D8103-2 59l 3.4260
gl 3.3355

g2l 3.2220

D8104-2 59l 3.0449

gl 3.3449

W 3-17. 959 7 Agd
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DA-9802¢]

ol

AO

==
-3

ki3

_?4

B, iz v 9

544144, o]

Tor

o
mo

=0
o

B

Tor

e

FokA| ()

DA-9802¢]

Al ABAA o

=
<)
o
H
o

d

o

AOF o

[6)

-

1.

A

]_

3

<
™

[§

Fol A (s, @9

L
o

i

7l
£

I

b,
ol

J

o
=t
A

<]

9l

Fol 100mg/dec]’d, 135mg/deo]stel

]

A
o]

A%
o]
=

o] 204 o]Ael A 754 T
7}

AA barrier¥i, &) A

o

-
1.

o)

=

1)

©] 140mg/dee]”d, 199mg/dle]

%3
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L A7 A A B " Alexd A7) a4 =

() HAA 75 M Fred e

b A WA

T st A HEA diEEE dEA AFEEE 28

- Mg A sdA B YA WA AASA, o8l 93 HEY, dzste]m ol
A 5 AARY Aoz vw ¢ e, o] T ddHeR a7 A A olepElrl Har
AT tEAQ) AFomeE HEF, Hd, dxdto]mre] Qth olF LI AETF HEA =
st ABAGE T e gxstolw ol Rl e Bert HEA A E YA Aol o
d ASEL Holl TS Fol AAzHY A5 HE AsAIZIT ofd uwre} 7)oy gl <l
Aesfda o 4ol vEuH, Ao EXoly St VgEA o s sk
cholinergic system®] 7] A3} 5o Webdth 53 d=slolmHle w3lel @wlste] v
AV ANREHBgAGE tE ez FAR rgHEgn Aot B2 S4E suksheE
Aroln, 654 o142 <1 F AR 50-60%°] dFE= AF7L o] &t EE %

REE WEIRd

< T AAAEE TN oy A AREHAL e of=el AR A

AR BIE YERHA Edtal gl dd ol

@ d=3dlolmel F Hy A =7 Amyloid beta 3 Elo]=0o]H transgenic animal model
o

5l Al 2 nontransgenic modeloll Al 7}t A}F 35S

ol Plaque®d FAELS TXHA AT A2 AL peptideso]t}. AB peptidesi= amyloid
precursor protein(APP)Z5-E 5 protease(B,y-secretase)ol] &3] A E 2 A= F=2 AB4O
o} AB427F AT 219 A A2 B-APP gene, 144 A2] PS1, 1 A9 PS2; o]
A 7FA e FrAAke] EdWolrl AVH ABR42 AT #BAVE i AAA AAH =
ubnl ol = 3lolm &2 2 ddttt. AR lowering therapy 7} € %3fo|HE A 75T A

de] wolEo Ao Qo d=stolm fafol| Al AREEY] H ofdEol=
Holol 3t} 182 soluble and aggregated ABE WF7] €3k vpoksk A
7F o]l F oA glow o]H3 H=TFO R AP immunization, passive AP immunotherapy,
disruption of plaque stability, cholesterol modulation, AB production® A o] AT} o] &3t
AeFEol AB levels #HAaAZ 2 oy 7 AF4Ae J2HS APPEFH AB peptide
£ fFP A7l By-secretases GAAAH AAAAES F£43F= Aot} y-secretase inhibitor?]
AB lowering effacy:= human APP ¥} & ¥ &= transgenic mouse® 2 oA cortex, plasma,
CSF¢] AB levels #2439l in vivo efficacyE H713F5t) o] A AdE= B-APPY) ¥
3% 3l amyloid plaque’} =34 %+ transgenic mice’} A3 REE ol AW secretase
inhibitor®] °F&E e} MEA QFAES Hrleh=d &3tk Aol TR =AU 28y o] &
APrds st /st Aol 7hA ARl FHa Azto] BWol AREE breeding Al €&
Q=2 3l colony FX¢ B dwidd AsAol™, Atk7b genetic backgroud®] =}o]=

=
transgenic expression®] s=3F HAE of7|T ¢ i wEHAY ARE A F NF7H



iAoz Ad = o) uEbs SREZAS AP lowering effect® y-secretase inhibitor?)
AB lowering effectE& 7130} 1= nontransgenic animal modelol A ¥ 7}3}3L%} 1) ﬂr
- w3 SREZY] AXH ] NAEF ] gk A 2l FUIAE, HHE fEst
typedt thE #EE WS @ 27 QA REE =Wy = sho]
of o]l )&t cholinergic hypothesisE T-3Fo. @ 3fA] A A At} Antimuscarinic drug
=3lol el Aufo|a] HolE AAAFNE FEEDA vrEojUEd FFH oz ALY
A C’tt] EH‘erJ ole AFEL AA|Aefol dsh = =E3t7] s 27
38y o2 AMEESI scopolamine-reversalel ZAE wEth. ScopolamineS-

=]
=

7]

o i

o 1o,

;&g NG 12
ol

>£rlo

muscarinic acetylchohne receptors(mAChR)9| competitive antagonism®| )= tropane
alkaloid drugo. =4 dxka oz o] 3 A BAES YAHS SAMAEHE Holy A3 A
AE AB5A = Eohgh 2 Ao A= amyloid beta 5% ¢=3slo] Xnjmd Bk ol g}

scopolamine fr% 71 3ARd 58 o839 AAV)T MA FHEAS TE3tuA &)
) FEY AT

D Scopolamine induced amnesia modelol] A FH &2 ~=84Y

@ A=A

1) Scopolamine hydrobromide, (Tocris Bioscience, Bristol,UK), IP
2) Donepezil hydrochloride, SC

B d¥ds=

1) ICR mice, 8F%

& J

1) Passive avoidance test apparatus(DJ-369)

ON

2l

& A3

1) Control{Vehicle), 3% HPMC

2) Negative control: Scopolamine 1mg/kg, IP

3) Positive control: Scopolamine 1mg/kg IP + donepezil hydrochloride 3mg/kg, SC.
4) Screening: Scopolamine 1lmg/kg IP + candidate drug
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&

A HY
1) Acute model

- dFLI FEALS S H}?‘d mouse= leaming session? passive avoidance &H] 9] 228 9
3l traininge AA|ste] & AAbelA HL AR The dH Zee AZRE WUkekal o] ARbe
Edlz + #g gk ‘5’7“3 qu 50 $ Scopolamine-2 lmg/kggi Foldte] Amnesias
W3k vFS 408 § learning trial2 3FUH1]. learning trial® 2441 7F 3= Step through latency
Exchia=g

2) Chronic model

- Acute model® 25 FY
model ¥t =8 3} 9t}

3) Behaviour test

7} Passive avoidance test: A& 8] 500x250x330mme] Z7]9] FA=Z o] FojH T F
oz UrelA Qle=dH g telle Fol AA AL ofFE T AR AAHo Q). step
through methods& o] &3}¢] o7 FHo =2 o]galEd AgE AHE FA g

) Learning session: Learning sessiong A 2Fsl7] 40874 o| Scopolamine 1mg/kgS o3}
B 1Az 307 Aol fEFoE Sk wre W w olF% Weoz olFd A
0.8mA°] A7|A=& FiL ol wst=t 29 AR str}, o] A4S 33 whEgho)

t}) Memory retrieval session: Learning session$ 24417 3= A Zpalc), 3 Ao A A4
2 SorteEd Zele AE A4S

o

to o= o]l 71t 27 AAFT o Aol M = Acute

o [
2
o

¥ 3-5. Ade s
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Passive avoidance-Scopolamine induced Amnesia
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O_

Step throug|
latency(ZX)

1 10 10 45 mg/kg

1Vehicle(PO) Vehicle(IP) Control Donepezile | Memantine | oxiracetam Minocycline(IP)
B | earningsession  H retention session

1% 3-6. 12} ==Y

Passive avoidance-Scopolamine induced Amnesia

180

160

140

120

100

80

60

40
20 7
0 -

Step through
latency(X)

Vehicle

B | earning session B retention session

a9 3-7. 23 ~=EY
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Passive avoidance-Scopolamine induced Amnesia

180
160
140
120
100

Step through

N Vehicl
latency(Z) enicie

B L earning session B retention session

1% 3-8, 3% ==Y

Passive avoidance in scopolamine induced amnesia
120 1

100
80
60 1
40

20

%Y |Donepezi| CDA-T |SMH002| CD4E
Donepezil

19l 3-9. 23 Ad A
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@ Passive avoidance test in scopolamine induced amnesia model

D ANPEA
1) Scopolamine hydrobromide, (Tocris Bioscience, Bristol,UK), IP
2) Donepezil hydrochloride, SC

3) EFAEMMFEE (HR)

B d¥ds=

1) ICR mice, 6F%

& Jd37

1) 25We: 23 + 3C

2) Auls= el 50 + 10%

3) AT 9 2R 1247 F5 (EPAIE 08:00 T 20:00, 251 1507300 Lux)
4) AbFAEAR w2 FE TR O E ARS A (W180xD240xH130mm)

5 =9 8 AAFEA T 7107k

@ g (n=7, Tgroups)

1) Normal (Vehicle): 3% HPMC

2) Negative control: Scopolamine 1mg/kg, IP

3) Positive control: Scopolamine 1mg/kg IP + donepezil hydrochloride 1mg/kg, SC.
4) TEASHAF=EE (HR): Scopolamine 1mg/kg IP + HR 10mg/kg, PO.

5) HEASWAIFEE (HR): Scopolamine 1mg/kg IP + HR 30mg/kg, PO.

6) HEAZWAIFEE (HR): Scopolamine 1mg/kg IP + HR 100mg/kg, PO.

7) HEASWAIFEE (HR): Scopolamine 1mg/kg IP + HR 300mg/kg, PO.

e
- w920 7)ol 5S =Asy] 98] shuttle box (50x15x40 cm, electric grid floor)E A}
T FEow d4dd AAH4x13x10 cm) 2 ¥E S 7 mm 3t
o o] A FEolE ARV Z2A Hodrh vk AE ¥
29 o] RO E VT AAEARE QstY] TR XOoE HFAV= o]
& XoZ HFAVA AT 24

f
flo 1¥ oo

= 227k ThA]
AZE Fof] w2 E 9o} B A F oW ol oW HdeY AUaAaz QAslo] Ao
AL FRom So7kA &A He=d, ofwf ¥ Fiol Alftdke AIZHEHT 180%, cut off
time) & SA3Fo] 7199 A E(marker) Z A&t
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B AGAAE 4 T T F A9vtee) BheaE ALgetgor, 159

X
= [SREA
3l % passive avoidance test A H]o|A training trials E3] 2 FIrolA o F2
&

ol &8z A Fkel 74 7 wEsHA ZEHE ¢ & AdFS A s

) 2 Al EEe] FofEe FREAMNFEE)Y] A+ 10, 30, 100, 300mg/kg® & HR}
TS AYEALA B9 AL, positive control 9FE <l donepezile: Img/kg® A AT F Al¥
=% X5 3% HPMCE °]g3te] duste] Abgste] Z42h 300ul?] ﬁ?‘Toﬂ dkal 508§

JFI
ot
—m 4
2
o
2
i
12
_1

_?‘__
normala™-2 A £]3 A& scopolamine 1mg/kgE HHAds Aslskath
) 408 & ¥ T HE 93 ASAHI0R)E T F T TR olFdE A
=24 (Acquisition tria)3tal o] %3 FHolAlE 0.8mA<Sl W7 AFS 3%7 FolA T3S AA
t}.

t}) 2447k F-¢l Retention trials F3te] 719 #S ekl Hd 180x27H4 432
W 180& ol e A 7lstal e Ao R stk

¥ 3-10. A& e
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234 3%

- Scopolamine (Img/kg)e] Fojo] 2z o

74296 kel Z1elE At # R H S

o E3 HR 100, 300mg/kg &@ oAl thxol Hld 234 latency timeo] F7}% ¢

Zhzy izt hv] 355, 362% JfA Sl ew, o= At thu] Zbz; 10%, 72%AH % FAad
24 XA E A Q] Donepezilth¥] &%5°]d2 T35 H Y. Donepezil 1mg/kge A% Ui

Za o] foahA 283% F7hskel AL A 7

HR 10, 30mg/kg?] latency times A

2ol 7F 1Sl

9 latency time AW Wb F31A
gl sith. HR2: &3oj&49 d4s B9l

boto

»

o M
=

vl Z+7; 749%, 63%9] AAE o] FRaa A9

Each value is the meantS.E.M. of 7 animals.

#% p<0.01 vs. normal group by t-test.
19 3-11. Passive avoidance test 2% A3} (Scopolamine % 2)
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@ Passive avoidance test in amyloid beta induced Alzheimer’'s model

@ A=A

1) AB1-42 peptide (Sigma)
2) BF-7, BT-11, &4 PS

3 EFAEFHMNFEE (HR)

B d¥ds=

1) ICR mice, 6F%

& Jd37

1) £x89: 23 + 3C

2) Auls= el 50 + 10%

3) AT 9 2R 1247 F5 (EPAIE 08:00 T 20:00, 251 1507300 Lux)
4) AbFAEAR w2 FE TR O E ARS A (W180xD240xH130mm)

5 =9 8 AAFEA T 7107k

@ g (n=10, 7groups)
1) Normal (Vehicle)

2) Negative control

3) BF-7 100mg/kg

4) BT-11 100mg/kg

5) &4t 100mg/kg

6) HR 100mg/kg

7) PS 100mg/kg

A HY

1 Algde

upe- A0l 7)o 58 =AE 7] $38te] shuttle box (50x15x40 cm, electric grid floor)E AF-&3}

ALk FEHL WA FHL of TR FREoR AAY A (4x13x10 cm) 2 HFE2 7 mm HE L

2 grid7} AAHol glow ofFg A FiEde ARrt 2A Holdth vheAE W R

ol Fod vk offg FFEOR Tt JERE Q3tY ofFg XOoRE FAVIEH old
3 mAR TEA sto] vheaTF A 8BS Zom KATA ALQHE AT 24431

o w2 E 9ok 2 A T He 3ol Fow Aude Ar|aaR Qlste] dAbe HE

FEoz2 Soj7lx @A Hid, oju v R AFstE AZHH Y 180%, cut off time)s

Z43te 7199 A E(marker)2 A=)
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71 Ak ofdZol= wele| FFE= ABI-42 FEI== Sigmaol A FH3IY, olE9 AHH
e dd dH20 (HF ¥5, 9 mg/mL)E &a3ta, 837 Ao 37°CoA 7247k

Ao M= 2 F 10‘3}3]”’“ Z 70vke] o] vk E ARESSITE FHe] R s ES
2 v A7 o 14 A NF4E (Stereotaxic frame,Narishige, Japan)S Ea] ABR1-42Z
Gt 2 vk AE 26-gauge needlee] €3 31+ 50 pL Hamilton microsyringe® A <]
LEZ0Z 2 mm Hojzl F9e 3mm o2 FHsAL, FUI S 5 ulo| ATt

A

o]
o}) =A ¥R e A scopolamine model€] passive avoidance W ¥ =< 3o},

- AB-42 Fol § x79 latency timeo] G/ v f-o)3hA 42.7% FAshe] & =3fo]n
7F & 2 es Fdskda, AEER HEga Y A9 BE-7TS AT W] latency time
of frelatAl 74% e Avizt AHAEN S FlsArE 2 9 BT-11, 24}, HR, PSa2
A= latency timeS AT thH] 31.99%, 38.1%, 25.7%, 24.4% 7 aAlA iz thH] 7jAl
A7l Aae BAARE oS gl

Each value is the mean+S.E.M. of 10 animals.
#x pP<0.01 vs. normal group; #, p<0.05 vs. control group by t-test.

1% 3-12. Passive avoidance test 238 A3 (Alzheimer's &)
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@ Morris water maze test in scopolamine induced amnesia model

o AMEd=2

1) Scopolamine hydrobromide, (Tocris Bioscience, Bristol,UK), IP
2) BF-7, PS, BT-11, &4t 7]~

3) WA F==

B d¥ds=

1) ICR mice, 6F%

@& 27

1) &5¥9: 23 £3C

2) sl 50 + 10%

3) F=BAIE B FE 12413 s (AR 08:00 T 20:00, F5: 1507300 Lux)
4) AR v g ZETFE YOl E AR AL (W180xD240xH130mm)

5 =9 8 AAFEA T 7107k

@ g (n=8, Tgroups)
1) Normal (Vehicle)

2) Negative control

3) BF-7 100mg/kg

4) PS 100mg/kg

5) BT-11 100mg/kg

6) =4t 7] 2~ 100mg/kg
7) HAFEE 100mg/kg
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EEEE

- Scopolamine £ & (A& 1¢) thx+9 749 Escape time (platformg Zrol7}i= A7k
[e]
&

short or long—term memory)e| Aol HF Fo8tA A=A, Ald 295H 4L 7HH
2 Fos wASAT AlREA ALY A AP 149 BF—7:'1JJr TEAEHAFEE
wo] thEa vS=gk RS UERloY AlE 29 FH B 5, AF 3-4dd e o
E ANF=d FAuH vg o 35t (29 3-13). Platforms Al A gk e ol A
o] %+ swimming time (platform F¥eo| WIFZ3= Al7F=Reference memory)S A5
E3He B AR EAE Fownv kARt SAAS F9Ee gliuth ]u“é] Fo o
A ZAR 7 Fojdteo]l i #9438 UE e (137%), MAFE=S 4T 114%9
N et o2 E 3-14)

18 3-13. Morris water maze test A& 23}

The training traials were carried out on days 10 (two times per day) and the partial
memory trials (five time per day) were carried out after the ip injection of scopolamine.
Each value is the meantS.E.M. of 8 animals.

* p<0.05 vs. control group by t-test.

19 3-14. Morris water maze test 2 23}
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® Morris water maze test in amyloid beta induced Alzheimer’s model
b AP=4

1) AB1-42 peptide (Sigma)

2) BF-7, PS, BT-11, &4 7]~

3) WAlFEE

O HEEE

1) ICR mice, 65

& Jd37

1) £x89: 23 + 3C

2) FdlFE=We: 50 + 10%

3) AT 9 2R 1247 F5 (EPAIE 08:00 T 20:00, 251 1507300 Lux)
4) AR b8 TR o] E ARSAEA (W180xD240xH130mm)

5 =9 & AR 3 77107k

@ ¥ (n=11, 7groups)
1) Normal (Vehicle)

2) Negative control

3) BF-7 100mg/kg

4) PS 100mg/kg

5) BT-11 100mg/kg

6) =4t 7] 2~ 100mg/kg
7) HAFEE 100mg/kg

A Hy

D Algdg

71 FEUESAGAE AAFE ol&t FzEE 2 79¥HE A= FHEA AE

Me vhed 2k K Eo] 140 cm, =017 45 cm? Y FE ¢ho] BS oF 70% Al -

& o] gto] Bt} Holx] EEE ) X Fo] 15 cm, =7 35 cm?] 99 ZAES FH

ol#] 15 ecm7t HEE & Fol& x4ddt) B9 &nE 21732T7 HEE )

) T4 3HE Fxo HojA] ZHUZFZ TEdE NS 0% B A3 o 3F U}

90z el FAFS ZA Ead Adlo] FPF E¥Fa 156x & dA g oA 30 &

o FHE Fxo ¥ FYZ TddE AHE 7SS 1Y 234 (e[ 5= yEo

A A #AFA 7 30% o] ZHEe| YA HW FHo| ¢xE Aoz HFdn

o) 2Alg: o] d5d IAFHAE TEE Y] escape time(FFo ZEo] AE HEH)S =

Azl 19 234 49 FoF =AHsg o, 5AH o= Fxo| ZHZTE A AFHI
: = t}
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2) A

7h B Ao 4 W ek T 77vke] Y ek 2E ARl o, WAFEES VS
719G MAAES 3% HPMCR degste] AL&-3haivh.

) A ABL-420.% fFRE ¢zstolH wheaE JHX AL SR RAIP S AA ST
th AldEde] §F 100mg/kgE Azt FoA sk

) APEE F, FES sacrificedt & HE FEste] FYAIZl F FFo] AB1-42 detection
ELISA kito.2 4 %al9

234 3%

- AB-42 Fof ¥ x99 latency time % reference memory”} Aol ulE #5235
38% #adhe FHlsivh A BEAE A A% BF-7a3 WAFEETAA AR 3 4
of BATA o7 #9234 latency time ©] °F 130% ©=5lt}l. Platforms A A 3F AFe) ol A

reference memoryS =43 Ay diFxato] AMNTS ¥33 vpE AIdEH FolAL T £-9
A 35% wEktH(Ld 3-16). Lt 1@ Z Fodel A= diEae] nlE 7% 1A He] =
ki, AlEER %%% sacrificedt & Fg) s ¥oA] AR AZHFd A o vE] 24%
AR HHAAE AT F AAHZE 3-17).

O_I_/

o)

2% 3-15. Morris water maze test 23 (HR9 &%)
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The training trails were carried out on days 10 (two times per day) and the partial
memory trials (five times per day) were carried out after the i.c.v injection of AP.
Each value is the meantS.E.M. of 11 animals.
#x p<0.01 vs. normal group.
1% 3-16. Morris water maze test 23 (HR9| &%)

Each value is the meantS.E.M..

*, p<0.05 vs. control group; **, p<0.0l vs. control group.
% 3-17. Alzheimer’ #&] oA 2] ABI-42 $HaF
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epicatechin, epigallocatechin, epicatechin gallate 2 eplgallocatechm

gallate 3o.=2 ¥/ F vt 2ga &5 F2 ARG, ol g, JRIHEE Fo] 9
= Aoz I F caffeined &3 AolH, Ef2 553 vhg U AL theanine o=

A o] % gluatamic acid®] ethylamideﬂ oF Hukg A3l o] o 200 FEF9] ofw]Ato]

sl gk ol

S
e e sk, P, FEQN, g7, & $943 59 xah Yot

[ ’
3 A v &= da AT wEl 3 A(green tea; unfermented tea), %% X[{oolong tea;

half fermented tea), 22} (black tea; full fermented tea), W& 32X} (post-fermented tea)®= U}

S
- 2 ATl =

W Eare] AAW il dE 75Ade FrrskAch
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(W) F+24 A7

(O High-fat diet induced obesity modeld] 4] W& 5-2}2] <F& 37}

iV

_110(' of 2 il
2 = ﬁm i3

e
HhA

2k
FE.

@b
D <
2)
3)

>

: Chaw diet (F21})
AL&E: 60% keal high-fat diet (D12492), Research diet

mmﬂrud

O HIdEE

1) C57BL/6 mouse, 65

a9

Rk

1) Minispec LF-2 (Bruker)

©

e 2

1) =99 23 + 3T

2) sl 50 + 10%

3) A H xR 1243 AE (AR 08:00 T 20:00, 25 1507300 Lux)
4) ASAAE vh g Aag EE 7 E Y o) E ARS AR} (W180XD24OXH13Omm)

5) %9 £81 ASAA G 19kl

1) Control(Vehicle), 3% HPMC, Chaw diet

2) Negative control: 3% HPMC, High fat diet

3) Positive control: Rimonabant 10mg/kg, High fat diet
4) WE 32} 300mg/kg, High fat diet

5 W& =2 1000mg/kg, High fat diet
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=
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&
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A}
sacrifice Al #

kel
T
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o
24 epididymal fat, subcutaneous fat, retroperitoneal fat® 2 Y+%13l LiverS
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3 657 Fo] & waExol AFdAs & controlthyv] oF 30% (29.19 +
091g vs 4145 + 1.31g) 43t rimonabat?] 15% (35.18 + 1.71g vs 41.45+1.31g)x.t} <F
T ol o 2 Aoz yehyoh AX W ] 49 ControltlH] Rimonabant, 2 &.5-x}7} 77}
224% (29.12 £ 236 vs 37.56 + 0.99), 28.8% (26.71 + 0.74 vs 3756 =+ 0.99)¢ A|X|w& 7+

A8 0E HER LT

—
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2) Fat mass and lean mass

- Fat massi= control¥] rimonabant”} 33%, & 32F7F 300, 1000mg/kgeoll~ 22k 389,
50% 7 28k Z23E JERthLean mass 4 Z3} Control®] 0-time®| W3] °F 19%7} 7}
3l WbH rimonabant, W &5 2} (1000mg/kg)= 424 14.3, -0.8% S 71313 Y. Rimonabant”}
controlv] ¢F 5%9] lean mass FAZ 37} & v WA E I AE 19%9] lean massda &3}
7F de AoE ey
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3) Adipose tissue weight

- Rimonabant®] 7Z-$ controlell W]3l liver 18%, retroperitoneal fat 28%, epididymal fat 39%,
subcutaneous fat 4099 FA#F AT 7 JAY. W E S A= controle W3 1000mg/kge] 7
747y 30%, 43%, 41%, 51%9] F-AAAZE AT e AdA A 02 rimonabantol] Bl 3 -
Sk WA A7 ebsb ek B 52 300mg/kge - 27 30, 27, 25, 38% = rimonabant
oF vzt Ao &Ys YehlA o F A0 e B v Hold AR dddr. b
TAE 300mg/kg@ 1000mg/kgol A & ddF 30%2] FA FAFEH7F Ve ZRE S RFE )
= 300mg/kgoll Al oln] il & FEe =it Aoz wakg)
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4) Blood biochemistry
- daAsie EA4d3 XA

H] &

oA = Wa S Fola9
3} v}, HDL-cholesterol ¢
9% #HAadFg o Fro Aol X =
§7]_ ]_oﬂjl Hl—gﬁ;{]_ _,_ogl_r:L

ada), IP (F7]190) A7) v

agk A

-
it

A&

- -
[e]
Foldon 7a

ok
)

A
o] control?l H]
FT7FEA AL WESA FoA
GPTSF GGT7} WIvh f-batel A
4715 A kA= BUN (BF 8
F2F Folao e FoHo =

O

ru—rr

J

¥

3}

1

A dad

A

l:Ll

Control: 2] 4
T-Cho ontrol: 9]

o] O

Control: 43 §12,

Rimonabant: 2] 4
Control: 21423l <7}, Controloﬂ H) &

°F 9% 44, N/S

=d=

TG

HDL-cholesterol

LDL-cholesterol

T-Cho; total cholesterol, T'G; Triglyceride, HDL-cholesterol; High density lipid cholesterol, LDL-cholesterol :
lipid cholesterol

Triglyceride (F/dX4)
Yhdbto] frejA o=
o} b &4 A xmAAA =
a3k 4
oA F7telH i LA
H) 2L
5ol A 7t
5ol A 7t
5ol A 7t
AAFZFNA Ao
Low density

A}

(o]

7t

A *
GOT
(ALT)
GPT

(AST)

Control: <3

Control:

Control:
GGT

Rimonabant: 2] 4
GOT; Glutamic-Oxaloacetic Transaminase, GPT; Glutamic-Pyruvic Transaminase, Gamma Glutamyl Transpeptidase

X &}

1 O

\1

_4

1=
[e]

43}

Control: 94 F7} %
frol Az
Control: 5 7HN/S), &
Rimonabant: 2] 4
BUN: Blood urea Nitrogen, IP; inorganic phosphate (571¢!
% 3-18 ey B4

A

_4

l:L:l

TERE _
=3

BUN 7}

A},

B
<
Eo

B
k2
a

)
A3 (N/S: not significant)
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@ High-fat diet induced obesity modelol A W& Ex}e] f#Zo)EA Hr}

@ e
1) ¢uAtE: Chaw diet (FEvh)

2) LA AR 60% kcal high-fat diet (D12492), Research diet
3) WESA

@ /\1 qu

1) C57BL/6 mouse, 65

a9

©

g

1) Minispec LF-2 (Bruker)

e 2

1) &5¥9: 23 £3C

2) sl 50 + 10%

3) AT B xR 1243 FE (AR 08:00 T 20:00, 5% 1507300 Lux)
4) AFEAR g %EFJ TR o] B ARSASAL (W180xD240xH130mm)

5) &9 & AR T 1vtke

AT

1) Control(Vehicle), 3% HPMC, Chaw diet

2) Negative control: 3% HPMC, High fat diet

3) Positive control: Rimonabant 10mg/kg, High fat diet
4) ¥a252 10mg/kg, High fat diet

5 WaE =4 30mg/kg, High fat diet
6) YE =4 100me/ke, High fat diet
7) WA A 300me/ke, High fat diet
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= 100vHe] 5 20vhelss dWMARRE U A 80vhElE xR o]l & 457

H e Fatelda duAla s 5 8ulEl b vk fuba 5 48vpg]wt M) AFa A A
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For Trelstel Agstgitt T ) AN FFL AT A8 leaged 19
bershaeh,

- 65 & ¥ ¥ sacrifice A1 F-9E AAY 2 AP A xE 248t §F-9d
A4 epididymal fat, subcutaneous fat, retroperitoneal fat® & U533 Livers & &3} ).

gy gsls Aut AAVA AuE LHE AN AuEL B,

D AF

- AT B4 A3 65F Fo 3 HE I 300mgkeol A AT 3= controlthH] oF 12%
(42.00 £ 1.49g vs 47.17 £ 1.37g) 743} rimonabat] 10% (4287 + 1.11g vs 47.17+1.37g)
o FAS Axz Vet S 10mg/kgs ol @48t Azsle] f3Ed oz 4
sk al 300mg/kgoll A& o4l AsHAEHRE HERAATH

N
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2) Fat mass and lean mass
- Fat mass¥ controltf¥] rimonabant”’} 83% 7 AE H ATl WEIZAE AL 10, 30,
100mg/kgoll A fat mass HATNE Holx| &gror}t 300mg/kgol A controlthH] fat mass7}
12.9% #2438tk Lean mass ¥4 23 Controlo] O-timeol| W&l °F 19%7} Z7}3k ukd
rimonabant, W& 32} 300mg/kgS Z+7ZF 7.67, 5.33% % controldl] B8] foH oz 7HAFA
olmf, YWAIRE HHI w29 A 109% =718t L EE22] Lean mass =7t

10, 30, 100mg/kg& &l Al Z+7F 14.6, 137, 11.09% % &ZFJE4 o2 74313t}

.

fo K

(x; P<0.03, **; P< 0.01 vs control)

Sy 322 WREAI AT AE Tl v o

[e)

(
b}
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3) Fat tissue and liver weight
- Liver weighti= controlo] V]3] rimonabant 17.23% #4893 352 Fola- 9] H
10, 30, 100, 300mg/kgelA 22+ 33, 16, 19.8, 374%% E=e|EHoz TFA3A
Retroperitoneal fat weight™ controlt|¥] rimonabant F¢j<9¢] 24.5% F43Hr T E I3
o9 -9 10, 30, 100, 300mg/kgel & =FolAl Z}7F 8%, 6.1%, 11.8%, 26.3% = & &4 <l
F g 97 yEsk Y. Epididymal fat weights controlt]H] rimonabant ¢ -¢] 10.3%

22706

A z

Akl Ha Sk 10, 30, 100, 300mg/kg Folto] 747 1.6, 1.8, 7.1, 17.2%= & &2 & 4]
2 72399t} Subcutaneous fat weightt controltH] rimonabant”} 17.7% 7434 ar, U3
£ Zolie] A% 10, 30, 100, 300mg/kge]l &eolA 7+ 121, 12, 20, 23.1% 2 &3e]E4
o=z a3 EE 240N &FE4Q FA #HAE AV eyt e 300mg/kgel A=
B fred o 728k glal 100mg/kgol A= Liverel 3 s ol Ak 2] 2 o] 91,
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4) Blood biochemistry

- dazer B3 49 78 &4 E< GOT, GPT= controlitol A =7} W WE s Fo

&
aF

Tol A= gHEoEdow AP al 300mg/kgol A Y F ol glucose® ¢
EY A% WEF

rimonabant?} W& &2 Folit 25 controltH] o]z} ik XA ##HE A F 9
=z

2} FoJit9] total cholesterol® Triglyceride (T4 x|Hh)o] S#eol=d oz 431 oy F2

o

A o] 2|i= e 9kt}. LDL cholesterol controle] H|3] &&Fol&Ed oz 743 3l 300mg/kgol Al
¢4 o]t HDL-cholesterol®] -7 W¥kfEo] o4 oz Frpshdlar Hasa 9 g
ZUE Foj2 controld #o] 7} ¢l

Drug ey L 2EE 2EsE @E%k | URg
i Normal : Control _ }
(mg/kg) H-E 10 210 2k 30 2100 2300
LDL-Ch : 611 + 3726 + 2157 + 388 + 4303 =+ 3273 + 2341 +
0l 0.61 6.36 4.669 5.21 7.28 5.98 4.56
CLU "105.44 1 145.44 144,78 136.88 1 153.67 156.44 141.13
£ 1199 i+ 11.17 1+ 1068 i+ 919 i+ 702 1+ 1716 i+ 4.03
COT "205.73 1251.07  7'194.22 1223.62 1239.34 1233.88 @ "'187.83
+ 2032+ 901 £ 1184 + 1225 1+ 2432 £ 1649 i+ 11.30
GPT "*34.37 1150.34 1 7779.95 1135.24 1153.70 :1102.60 : ""60.83
+ 292 {+19.68 £ 754 i+ 1443 1+ 2303 £ 1127 i+ 7.35
HDL-C "8666 + {159.74 i175.62 i179.76 1 167.38 i1171.61 i154.73
hol 3.67 £+ 2166 i+ 1019 i+ 678 i+ 1833 i+ 10.77 |+ 15.09
T-CHG ""94.45 1204.00 1 184.37 208.42 1197.01 1198.08 160.55
£ 389 i+ 1329 i+ 1376 £ 923 i+ 22260 + 1374 i+ 21.29
TG 8124 £ 8041 + 7223 £ 7864 £ 8127 £ :i779 £+ 7316 =
8.79 5.37 472 3.33 7.65 6.34 6.51

*; p<0.01 vs control, **; p<0.01 vs control
T-Cho; total cholesterol, TG, Triglyceride, HDL-cholesterol; High density lipid cholesterol,
LDL-cholesterol : Low density lipid cholesterol, GOT; Glutamic-Oxaloacetic Transaminase,
GPT; Glutamic-Pyruvic Transaminase, Gamma Glutamyl Transpeptidase

¥ 3-19. € #4 A
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5) Food intake
- 650l ArEAFHHT FA443 BE

EbbA] 929kl 300me/kg Fof ol A

2 Fo4 10, 30, 100mg/kgol A= Aol A= A7t o

controlthH] foad o= 185% A3k Aoz ey

R 324 LEREATE Aol viA= 9

6) Blood leptin level
- 65 & 8% leptin &4
o) B¢ o 15%7 Pad
Ao =2 oF 959 73T

14 3 controlit©] normal ol v]s] dAE
% aL

T Aol A= ekw W

W gEEa SOOmg/kg‘roq:&—c 9]

- 260 -



‘.n_ﬁmo

(1) 7917

[0

)

o

fveel

s

(7F) wjxte]

Tor

BMI(body mass

-
1.

53 glon}, et oR

]

A
A

1% iz <l

Z

B-FolAY BMIZE 27 o]/folw 7]E

el

9] 30% ol

B4

index)7} 30 o]AH(=

3

R

A o

o]
A (insulin resistance), W4, 118

=
(¢}

(diabetes), 338 3 (hypertension), 31X 3% (hyperlipidemia)

)

d A

]

KeJo)
T

E’l—

]

1
, B2 3 gallbladder disease), L4

]

B

i

—

O

ojy
mo

0
0

o

oF
g

o)
H,

et el

of Hxrell dHA Sl AHF

KeN
=

ok
=

A 7HA

o] i v,

A

—
o

N

o}

ol vl ]

-
1.

R PSE

i3

43

-
1.

HA AAR, H 50 A

ok
=

—_—

fveel

s

sivt. A o)

- dA7A

A Y Z(Xenical, 274 F3| AL 29 2), 29 € (Reductil, ©ll

A2 =

)

g22) Tor AA AEAAA, duA v =

=z

BEAL #wa), g Al(Exolise, oFEIbv}

ERTER

2 5= A

7HA =

Aruns

3 %

—

14

A

a4z

¢ 5

b= 2

1245

3|

- A AE A Agke AA W S A YA Aefe] ¢

=K
Njo
o
ﬁo
o
w

—

2 %o

ol 7hA thAHY

g

=
(¢}
A

A7) A BE A

st}

28

A|ZA 9] Tde]

—_—

.ﬂl
)

o
0

- 261 -



() dAz=e 74

- Z2H(black tea)™ U¥H(Theaceae)ol £33l AU (Camelia sinensis L.)olA vl A =of 23
FE 7t AYEHE SHEAol, Exlo] AR o= Z4HGallic acid)3 719 91 (Caffeine), 7}E
715 (Cateching) & sl Atk S=9 S AR we} oy F77F dvk. HolA}
A2, BAF T8 EdolA] Aatd = Aoy, AR, SRR T2 ARAdCA HAA

© Al 5
4, SAA 52 TR wFEAE SR Fuaks BA40A Ak Aot

© s RN | 2 1]

Az, Az, Wk, ez s Alwel skl e sEal vk AddEwd Ao r whEo

A ACHE TaUEy A HEHE AL HEHAE AxT
Q)3

(2) AxsA
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(3) 9uo EQAT

7h 71574 959 54

- AN FA% FEE v Sa

() A Ee] 54

- WA : Gallic acid

- 54 : Gallic acid®] &334 &

e okagt 2k

244

C7HsOs

CH
HO OH

HO o}

Gallic acid

TUPAC name

3,4, 5-trihydroxybenzoic acid

24

170.12 ¢ mol

¥ 3-20. AEAF gallic acid®] Ee|884 54
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) frad A7

(71 DA-9307(&2k 50% ol&e &4 Y3 F=&)3% $a5a 100% I F

fat diet-induced obese mouse modeloﬂ o] gnjet &5 )

D AgEA

1) YwALR: Chaw diet (724

2) LA AR 60% kcal high-fat diet (D12492), Research diet
3) TEEA (A 100% EF =5

4) D

A-9307 (52} 50% olerE & ¥H FE=)

@ A=

1) C57BL/6 mouse, 354

a9

©

Rk

1) Minispec LF-2 (Bruker)

@ Hd<A

1) ==RIS: 227247

2) dhE =9l 60780%

3) AT B xR 1243 FE (AR 08:00 T 20:00, 5% 1507300 Lux)
4) ASAAE vh g Aag EE 7 E Y o) E ARS AR} (W180XD24OXH130mm)

5) &9 & AR T 1vtke

G Hdx

1) Normal(Vehicle), 3% HPMC, Chaw diet
2) Control: 3% HPMC, High fat diet

3) Positive control: ¥&2-2} 300mg/kg

4) DA-9307 100mg/kg, High fat diet

5) DA-9307 300mg/kg, High fat diet
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® A

1 g % ovRd

- 539 50% ¥ & ¥R FEEF 52 100% dF FEES o] &t A

of Hl¥tE o FH|vt T&E vl AT AP AREE AT o] B whe B

do] AxE vy 2ok 3578 7 C57/BL6 oA vh$a(ddnle]leda, S 22724,

FTE 60780% HEA EFE Aol ES FFIH 1T SEAEE & mx bAoA E

(Research diet, V|=1)& 773t AAANFAT. ZF /A FAE SAHs F9 710%E HP 5=

2 MAAskaL sH9] 30%w gAY A7 A9 A9 70%9 vheAE 7 Y 8etelH o
23k 3 8F7F A 2 9:007 11:00 A}o] o]

2 dtel AF U AL FoR 4 ToE B
e

7 Folshlnt.

Auk gEr g AlF F4ES sk AA e AXE A Y] (minispec LF-2)E o] &
3lo] =439 th. Minispec LF90 live animal analyzer(Bruker, =d)&= #x17] @A E o]
&3 NMRAW 2 e §-at A solA| i Ao FgAEe A= 2 v xR, Al F9
Fs AlE A #4E ¢ Ao Ass o888t vherd ATs S T oA 2
AAAE F94& daglo] £540] e aAWZ w25 Minispec LFI0 7]7]o ¥ A H)

2 A A A (lean body mass)e] ¥]&-2 =435}

3) AT

- Ketamine(Huons, 1.5 mé/kg)¥} xylazine(Bayer, 0.5 ml/kg)E w220l 57 Fofsle] wh3 Al
Zl &, vhexe] BE AW Ao HUEE 9@ in-vivo Micro CT(Skyscan 1076, Bruker
AXS, 59)E ol&ste wA FiEES FLArt. 3xAF 0w Ak A4S SkyScan
CT #247] version 1.11(Bruker ASX, 5 ¥)& o] &3} Q7MY A 2873 5H AL+
A E 7|FE o R sto] B8 g sk B AR

=
4z
m
HE,
m (
12,
)
A
1%

233Feict. oo s}
of "ol &-%-314 EDTA-2KZ
%‘— ;;]7:5} o & &}

- £
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8
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5) kel WElx4 H4A}

7] vhpae b AEske] 10% A< 2221 (10% neutral buffered formalin, Sigma,
HT50-1-640)l 24A13F o] mAg3taact 348" =242 Asx4 3 7] (Vacuum tissue
processor ASP300, Leica)® *]#] 3t SE o
sEs et ded 52 49 ](Mlcrotome RM2145, Leica)® 4um Tﬂﬂi 2 7 3 _;
A& A 7] (Autostainner XL, Leica)® H&E A& AA3%HY. A9 A FRLS 3edn)
A (Axioskop 2, Zeiss)Z #7433t}

Ij

- A ERA o] kA Zw tiv] Xk DA-9307 300 mg/kgS 23.5%9] AFAATE Ve BT

o] 7}%} Zlow, $aE 54 300 mg/kgs 18.1% 44, DA-9307 100 mg/kg> 13.2% 74, &
3

1}, DA-9307 300 mg/kg®] * ST L] %J%—SJ Ae 4 294

A= °F 022 g AT thx
(235% 7208 Bt wE3IA 300 mg/kge) AEFS F 194 g ZF7ste] txa b AF

181%2] HauH}E stk

a9 3-27. Asg

of
N
B
1:011
_\7\_1‘
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T & =7 Zt
B 27 A F(g) 8T ) ! ™ o
AZ(g) | ste ) e s (%
A Af 2] o] 27.68+0.66 | 29.99£0.86 +8.3% -
AA A} A o] SR TR | 35.26+1.02 | 45.49+1.43 +29.1% -
wE 52 100 mg/kg 30.07£091 | 43.70£1.55 +24.49% -3.9%%
W g 52 300 mg/kg 30.31x1.21 | 37.256£2.12 +4.1% -18.19%
DA-9307 100 mg/kg 30.23+1.18 | 39.47+0.83 +12.3% -13.2%
DA-9307 300 mg/kg 35.04+1.03 | 34.81£1.73 -1.0%% -23.5%

& 321 Alsda 2
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2) AAE v

- A5l W= Zﬂxﬂ 4% (lean body mass)e] W3tE T 28 A A W] Wzl o)g A&
sstgith, 8% ¥ wAMARA o] FHWETY AW F 773 % F745hA oL, DA-9307
300 mg/kg®] AA LS oF 7.25%¢] FaFol thxat iy EFd AAEALE E4E g5t
th 2EEx 300 mg/kge] AAHES F 3.18% #AAdte] thET e AXHE #HA 2E &
213t

(x; P<0.03, **; P< 0.01 vs control)
a9 3-28. AA A
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i} %27 87 & Z7] vl
e
A A (%) A A HFH(%) W 318 (%P)
A AF2] o) 6.38+0.76 5.91+0.76 -0.47%P
TR AR 2] o] kAT E T 24.24+1.39 31.97+0.80 +7.73%P
W& 53 100meg/kg 24.12+1.23 28.50+1.56 +4.389%P
F3E3F 300mg/kg 24.27+1.96 21.08+3.25 -3.18%P
DA-9307 100mg/kg 24.31+1.13 26.85+1.13 +2.549%P
DA-9307 300mg/kg 24.34+1.11 17.10+2.09 ~7.25%P
3-22. AR 7 53
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- Micro-CT AFA oA 8F7F mA|HIALE Alo]E A FH3 A X EHRAu 9 315xue
A v wol Zlaldth s4A ¥ DA-9307 300 me/kesl Fol®l whgse] By o
AeAe Aol g QATFASONE B7Ey A4w s o) vzd BRAw 9 95k
g fARR RS Solslnt

4
mm® | Jqom H} 973.0i191.6 mm” ﬂ%ﬂl
D 442.2481.9 mm®, I3 4 77.9462.3

21y 3-29. Micro CT
Ay B 52 9 (mm”) 7 34 ¥ (mm”)
A2 ol 442.2+81.9 77.9+62.3
SR AR 2 o] A T 3383.4+249.8 973.0+191.6
W2 52 300mg/kg 1945.3+6.7 780.9+403.6
DA-9307 300mg/kg 512.4+77.3 125.9+86.8

i 3-23. Micro CT
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19 3-30. WA A B
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N

) A W3

- 8F & B3 50% o¥©E & ¥H FEE 300 mgkee S 77.97+9.65 mg/dLEA

aA Aol gk Eekg iRy v A HHAA|WANRE o] FAUXTe dwh
o]

158.96+20.06 mg/dL) 0.2 PFFA & &

R

*; p<0.01 vs control, **; p<0.01 vs control
T-Cho; total cholesterol, TG, Triglyceride, HDL-cholesterol; High density lipid cholesterol,
LDL-cholesterol : Low density lipid cholesterol, GOT; Glutamic-Oxaloacetic Transaminase,

GPT; Glutamic-Pyruvic Transaminase, Gamma Glutamyl Transpeptidase
29 3-31 "o S AE W

AT A (mg/dL)
A ol 54.18+3.17

A AL A o] A T 158.96+20.06

g 52} 100mg/kg 154.56+19.33
W 52} 300mg/kg 87.23+16.74
DA-9307 100mg/kg 113.29+8.61
DA-9307 300mg/kg 77.97+9.65
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5) Food intake

- 879 ol JHF B

ZA glo] AT ¢ AR

a9 333 Ao AR
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(1)) DA-9307(5AF 50% ol&< 89 Y3 FE2)% SATA(EA 50% o e

9 F%E)9 High fat diet-induced obese mouse modelo] A &) &n)wt &5 7}

=

@®
1) Y¥kALE: Chaw diet (F#h)

2) LA AR 60% kcal high-fat diet (D12492), Research diet
3) AL (54 50% A €©E & TtE FEE)

4) DA-9307 (&2} 50% cl&t= =84 ¥ F=&)

>

o TL
=2

(ST AR o1

@ A=

1) C57BL/6 mouse, 354

a9

Rk

1) Minispec LF-2 (Bruker)

©

@ Hd<A

1) ==RIS: 227247

2) dhE =9l 60780%

3) F=BAIE B FE 12413 s (AR 08:00 T 20:00, F5: 1507300 Lux)
4) AR v g ZETFE YOl E AR AL (W180xD240xH130mm)

1) Normal(Vehicle), 3% HPMC, Chaw diet
2) Control: 3% HPMC, High fat diet
3) S5A7+4 300mg/kg, High fat diet
5) DA-9307 300mg/kg, High fat diet
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-5 of Y3 FEEF 5F9 50% e 8 JtE FEES oE
3ty mA| o] nitE oA vk g8 v FAIEY. AP A8 mAA o] 1)
Wb owhes Bde) Axe v 2o 378 A C57/BL6 84 vkt (ddnlol ey A gt
TVE 22724C, 5% 60780% HEio A EE 2o

"kl o] AL & (Research diet, ] =)E 24F7F A3 A
g H¥sE= dA43a 39 30%E EEa
guigl oz 3lo] AF A
11:00 Arelel 2b of&& A7 Fo3tadth

:

o,
to 1
off
o
it
vl
ﬁ,
2
oF
2o
o
flo
__)&l
2
oF
B
o,
)
=
2.
.
421
3
@
@]
.
7
L
(ld
3
o

g , A 5]

& A&, AFs 24F = vk Aes o8t vz Algs 4 5 vhHA "

AAE 792 Fagle]l 2840 = AdlE w2~ E Minispec LF0 717] il A
= [e]

H
2 A A A (lean body mass)e] ¥]&-2 =435}

- Ketamine(Huons, 1.5 mé/kg)¥} xylazine(Bayer, 0.5 ml/kg)E vh-$2o E7F Foldlo] nl3 A

2l &, vbgxe] BE Ad Aol PJrE 9d in-vivo Micro CT(Skyscan 1076, Bruker

AXS, 5U)E o] &3l A F-iE& FIS 3xdA o= QA sk AAESkE SkyScan

CT #247] version 1.11(Bruker ASX, 5 ¥)& o] &3} Q7MY A 2873 5H AL+
ks

ZAE Vo R sho] HE dshA 5 WAA e FaE FAs

- 8F °f= Fo ¥ sacrifice A1A F-9H AAH 2 A A FE FA5ATE AT
HALE flske] B de vh92e HiAd®WeA] 1 & st df 3§ aA EDTA-2KE
Hef & . A 7E ol &
57 A
- 59 X HE epididymal fat, subcutaneous fat, retroperitoneal fat® = Y713l Livers
AzstArt. g As Axe XAAE B E 23] GHbAQ (x5S £4319 T

¥ 292 (10% neutral buffered formalin, Sigma,
HT50-1-640)° 24413t o)A mAsATE 2AHAE 24 Ae2A A 7](Vacuum tissue
processor ASP300, Leica)= A &|dt & ¥ v}7] (Embedding center EG1150H, Leica)= &3
B8 wEdnh e E58 A7 (Microtome RM2145, Leica)2 4um 7742 2AHE &

u
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A& A A 7] (Autostainner XL, Leica)® H&E @& AAIstdth A9 2452 F5td|
7 (Axioskop 2, Zeiss)% 773}

o] 45 & mA Aol FAUIET tn] DA-9307 300 mg/kgE 22.1%9 AFAA7F vE
goul Ex7FE 300 mg/kgE 165%9 AFHAE FRlstdvh.  Ed Fo 8F S &
DA-9307 300 mg/kgy 23.9%9] AZFA7F ek on 52719 300 mg/kgs 19.5%9] A
daE Fskaith =, DA-93070] SAb7td Wk Algia BavF 24 JEE
- Fo WS v A 8FF AALE A o] FAU R °f 168 g S 7F3tlot,
DA-9307 300 mg/kgel AFL oF 1147 g #Z4sle] iz tiv] 95 4
13ttt Ex7FE 300 mg/kgel AT 901 g #Aade] dEza v AFHA
ST

M
lo
M

% 3-34. AlF3as

Sl Z7 =S
B 2 Axg | O 7 H=
Aw(g) |thu] ¥ 3}8-(%) | thu] =38 (%)
A 4}2) o] i 3623+1.71 | 36.18+1.85 | ~0.23% _
SAMALE A O] AU EE | 5301£0.73 54684090 | +2.33% _
DA-9307 300 mg/kg | 53.00+0.71 |41.63+1.09 |  -21.84% _93.87%
E27bd 300 mg/kg | 53.04£071 | 44.03:1.06 | ~17.06% ~19.48%

& 3-26. Aleda 2
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F&% 300 mg/kgel AMAHS oF 11.63%2 #HAaH o] thxa iy

el

o

+

oy
e

50% el

7td &+ 300 mg/kg®l

92Tt

A 50% e 55

e
2

shact.

(x; P<0.03, **; P< 0.01 vs control)

H

a9 3-35. A A
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a9 ol A AR 87 F AW | ;7]% .
A Af 2 o] - 10.60+£1.07 11.32+0.94 +0.72%P
AA| AL T Al o] kA T 29.98+1.08 30.71£1.14 +0.73%P
DA-9307 300 mg/kg 29.53+£0.83 17.91+2.49 -11.63%P
B27FE 300 mg/kg 29.57+£0.79 23.09+£1.83 -6.48%P

& 3-26. AF A 29

& A W)

1Y 3-36. WA A 2

- 279 -




~9307 300 mg/kg®) PHE 32.94:1123 mg/dLEA HxT tu] JFe AA
15 Sl vH A AL E A o] AN E 9 86.03+14.02 mg/dL). ZFA7HE
HFE 61.94+898 mg/dL=ZA] Wz thn] dds @E5 oy DA-93079 %
1 RS st

00 mg/kg? ZHU2HZL 170.29+16.67 mg/dL=A thEa thn] Z 2
AA e e A A THAALALE A o] Fd el FdA~EHE: 2201641144
mg/dL). Zx7F4E 300 mg/kgd ZHAHEL 177.95+10.39 mg/dLZA 22} 50% o g

| Y3 FEEd 5 AR U2 ES A= AS Fdseivh

*; p<0.01 vs control, **; p<0.01 vs control
T-Cho; total cholesterol, TG, Triglyceride, HDL-cholesterol; High density lipid cholesterol,
LDL-cholesterol : Low density lipid cholesterol, GOT; Glutamic-Oxaloacetic Transaminase,

GPT; Glutamic-Pyruvic Transaminase, Gamma Glutamyl Transpeptidase
29 3-37. Ao 4SS AE W

At g3 (mg/dL) Z ZYAEHZ (mg/dL)
A2 ol 17.73+5.62 129.08+4.07
LA AL A o] G T 86.03+14.02 229.16+11.44
DA-9307 300 mg/kg 32.94%11.23 170.29+16.67
52714 300 mg/kg 61.94+8.98 177.95+10.39
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A Randomized, Double-Blind, Placebo-controlled Study to evaluate the efficacy and safety of

DA-9307 on weight or body fat reduction 1n overweight or obese subjects
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Y WIS |OlMue, NEAN AL WHIS 0uF HA

L 1% f=4 7%
H OiH 85 =o| AMAYES gEEg UET = J[=&AZ(E

EEHA, g =gt Atghe ook, AEe i

TIHA

I':IJ

=
50 Independent t-test £= Wilcoxon's rank sum testE 0|23t T 7t

BT AL TH I|HAZ

2O HIZAIEOAMS T W KCIE 2455

2|5) M paired t-test £= Wilcoxon's signed rank testS 0| 256}0] H| W 24350

_L-J

2% fEd Et
1) BMI(Body mass index), A A|2H2F, K| 2=, Waist-Hip-Ratio(WHR)
JIMAIE OHH] 8F 2| BMI HA|ZE, HE % WHRO BFZHE M =

JleEAZ(ET, EEEA FYa IR HOW

o

Helstd, Azg
E WEE HHESE Independent ttest = Wilcoxon's rank sum testS
of £ 7t Hlu ZFstCh Fob J/HAIED} HaAFoMe 7 U

—

KHo|& E4517] 280 M paired t-test == Wilcoxon’s signed rank testS 0] 2350

3% Zo| = X|w GEO| R0l WEXY BE DKW
oE & =eXY O WOKWOSAY HEuo] oo 7IHAE o

o B0 oot 7I2SAZET. EEEA. SY¢h Da HMIDE

@ Independent t-test == Wilcoxon's
rank sum test§ 0|83t = 7t Bl HFHCE 7 W HUE HdiMes

Paired t-test L= Wilcoxon's signed rank testS 0] 2640] £4 50}

3) 2 CTE §8 X%7 B
IHAE

Cfel 83 =2| 2te| HU, H|EFS| HU 2t H[ES| HU X0|(Liver
minus Spleen), 7t0F E|ZEHS| HUH|(Ratio Between Liver and Spleen)d LCfi&HO
ZIMAIE CiH] " #eiEo O5te JsSAE(EE. BEEEA S
Izt HOEH2 HAS L. At5e| F42E RS ZHEH0 Independent 1-
test E= Wilcoxon's rank sum testS 0|25t £ 7t Hl ZASCL & U
HuWE 2|5jM= Pared t-test = Wilcoxon's signed rank test& 0]25H0]

M
AL

rot

Cf.

HC

3. QHEE H7HE=0 et 24

—
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Ol&fthS0] Cigt Zoig S
= O|yEt3e] EHEE HAIBCH

Independent t-test = Wilcoxon’s rank sum testS 0|25}

4 AOlEHE I ANPSTOl B3 B4

| kL

2) AHEEE 24

ANENY 72 B 3%

—

ret
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off
oy
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Hu
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Amsict

.
i
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ojo
o
=
oY
0

o
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MAIE Chb| Eo BSiE0| Oisiel 7|=§
THAL 24 Azal AHEDE MASL XEe| BhgX

o £ z7t B3 AX

O} E%F & WY BlwE 25 = Paired t-test = Wilcoxon's signed rank testS
O|85t0] 24sitt 23y XEo| AF JssAFELE,

Chi-square test IE-= Fisher's exact testS 0|2%10 £ 27t H|

HEZ)E FAlSHL

53

rot

ok

FA

EAE Aol

0182

ADR

AE

CRF

ICH- GCP
ITT

IRB

PP

BMI

WHR

Adverse Drug Reaction

Adverse Event

Case Report Form

International Conference On Harmonization - Good Clinical Practice
Intent-To-Treat

Institutional Review Board

Per Protocol

Body mass index

Waist-Hip-Ratio
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NFS NAFLD fibrosis score

TG Tnglyceride

WBC White Blood Cell

RBC Red Bleod Cell

ALT Alanine Aminotransferase
AST Aspartate Aminotransferase
HU Hounsfield units
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2. AZ-2AF-AG A (A7 e A EF R 7 Aol JedARFY 9 AV MRS

7P

bl ulu e aRGS RO v FEEY AYxA BE
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- R f 28 Pk A7 Zl(ob/ob PRGN TR B AT FolE

- A% "o AF Fo 2F 7Y ddo] #HAaHY] AEstdlon 100, 300mg/kg Fo & %F
oA Fo] AFFHRY FAAOE {3 FEow dGS AaAH (<005, B3 35 Iy
o] A%, 100mg/kg Fo &FlA Fof 557 F5H Fog dd Ast 234E eSS
(p<0.05). °l#3 A= Al 28 db/db vhr2x s=EAoAM e d9iet Ayt W Type 1 9
i AF = EdeAe] dd Ast mael v AR Akl g T3 A Fo &
dF e 100, 300mg/kg FoAwolA 247t 14, 10% FAastH o Fo4 oA eska. ¢l
ad UHEE AE=+= HOMA-IR(homeostasis model of insulin resistance) #|5+9} Revised

QUICKI(quantitative insulin sensitivity check index)E AF&31%e. HOMA-IRS 74-$100,
300mg/kg FojrolA A7 EAA SR FFAY(DP<0.05) AATELE 79395 (p<0.1).
Revised QUICKIY 79+ 100, 300mg/kg Folidolr EAAoZ #9384 Z7189e
(p<0.05). ZEA 2 vt 71 29 B w2 Edo|A(ob/ob wh-2) DA-9802 2%
A e E%S UEe, vwto g Zvlsts dF dad FXE v Ed

EE MR

(2 of
Y J[-D:

Groups Dose (mg/ke) Init.ial body Final body weight
weight (g) (g)
Normal - 20.8+0.4 28.0+0.4
Control - 357117 48.1+£2.2%
DA-9802 100 36.0£1.3 46.6+2.2
DA-9802 300 35.2+0.8 44.2+2.1

Each values are meantSEM, *p<0.05 vs. control, ¥ p<0.05 vs. normal
¥ 3-28. ob/ob F ol A2 DA-9R029] AlF =4 &3 (7 weeks)
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Groups Dose Non-fasting blood glucose (mg/dL)
(mg/kg) Week 0 Week 2 Week 4 Week 6
Normal - 153.4+6.1 157444 135.6£3.0 151.6%4.2
Control - 336.2+18.4 342.2+26.6 392.8+£17.0 383.8£6.5
DA-9802 100 319.5+84 307.7£5.7 344.7+13.5 343.0+£10.5
DA-9802 300 336.7+18.9 340.3+25.6 357.0+4.3 376.4+28.2

Each values are meantSEM, *p<0.05 vs. control, ¥ p<0.05 vs. normal.
E 3-29. ob/ob F oA e DA-9802¢ &

Z4 a3 (7T weeks)

Growps | Dose Fasting blood glucose (mg/dL)
(mg/kg) | Week 0 Week 1 Week 3 Week 5 Week 7
Normal - 82.8+2.5 68.9+2.5 99.445.1 89.5+3.3 89.0+3.6
Control - 83.3x8.2 | 162.7£23.0 | 237.3x8.2 | 251.2£66 | 278.2+14.7
DA-9802 100 845+11.2 | 154.3+£329 | 235.7+21.7 | 227772 | 231.0£7.7
300 108.9+12.8 | 147.3%£15.4 | 219.6+18.3 | 256.0£11.1 | 276.1£21.6

Each values are meantSEM, *p<0.05 vs. control, ¥ p<0.05 vs. normal

#E 3-30. ob/ob #1419 DA-98029] T&5¥Y =4 T (7 weeks)

Fasting i :
D o s e Insulin Revised
Groups Glucose HOMA-IR
(mg/kg) (mU/L) QUICKI
(mg/dL)
Normal - 89.9+0.7 21.8+0.8 0.262+0.004
Control - 259.5+53.8 152.5+22.2 0.212+0.004
DA-9802 100 228.1+405 97.2+119 0.222+0.008
DA-9802 300 236.0+£36.1 100.5+164 0.221+£0.008

Each values are meantSEM, *p<0.05 vs. control, ¥ p<0.05 vs. normal.

& 3-31. ob/ob # A& DA-9802¢9] el Wz A &3 (7 weeks)
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- Type 2 Tx® oA 9 st a34E H7str] 918 db/db vh¢2= 25vke] & 242} vt
gA ST E YR e. DA-9802 45, 150, 450 mg/kgs 3% hydroxypropyl
methylcellulose(HPMC)el| @ersle] 19 13] A7 93 135, rosiglitazone(Avandia®, GSK)
10 mg/kg vl =2 Fo, WA (vehicle) A9 S 174 18], 773 F439 5. &
g a5 "AS db/db vh-g2 v A deEe] (9711 AM) APt dd SAE
strip—operated blood glucose sensor(ONETOUCH Ultra, Inverness Medical Ltd. Stockport,
UK) 7|71 o]&3le] S48+,

(h A& A

- Type 2 db/db moused] AFeFFZEE(DA-9302) 45 mg/kg, 150 mg/kg % 450 mg/kgs 1¥

13] A5 ste] 15Fdel 13 5"l A 753 d9E& S48 S. HxdFEEE

rosiglitazone 10 mg/kges AT F3AS. 1 A3 2R E ATHE U o] 4F

ol Wl gldal thxofkE Aol ANt & P FrEoR AFTUE UEE S
=]

Abefg Foldh Zi, Abefs FofdhAl &k control 1w
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ﬂ
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da7kst 28-S tx33E rosiglitazone 10
%= o30S Type 2 db/db mouse©l| At
FHg-Fol A= 5ol ILg-wF

 AFFEES Fol §3

)
rir
W
N
_&
1
i

Initial Body Final Body Food Intake
Group Dose (mg/kg) _ .
Weight (g) Weight (g) (g/day/mouse)
Control 0 392 £ 09 454 + 1.7 6.0 £ 0.2
DA-9R02 45 39.0 £ 06 423 £ 1.2 6.1 £ 0.2
DA-9R02 150 364 £ 12 402 £ 25 58 £ 0.3
DA-9R02 450 395 £ 0.8 435 £ 0.7 6.0 £ 0.3
Rosiglitazone 10 379 £ 1.1 51.0 + 1.0° 6.5 £ 04

Each values are mean + SEM. n=5 for all groups. *P < 0.05 vs. control.
® 3-32. db/db F A2l DA-98029] <led wAd 24 33} (7 weeks)
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Dose Fasting Blood Glucose (mg/d0)

Growp | e | wkO | wkl | wk3 | wk5 | wk6 | wk7
Control 0 | 117#20 | 136+27 | 16521 | 318412 | 371:19 | 340+15
DA-9802 A5 | 126523 | 148+15 | 123t04 | 272£29 | 374+37 | 333+33

DA-9802 150 115£19 137£17 139£11 272+18 | 321£10" | 27115
DA-9802 450 112+17 113+13 12419 | 240+28° | 309+13" | 242+23

Rosiglita .
10 106=10 92+14 96+10

112197 | 179£03™ | 144+18"
zone

Each values are mean + SEM. n=5 for all groups. *P < 0.05, **P < 0.01 vs. control.
¥ 3-33. db/db #H A2 DA-9302¢] & =24 &3 (7 weeks)

I=]
- A7 ERFFsHEANE o] TFEA AAIsE . sEERE A A S db/db vh2sol EEH2
| 73 304, 60+, 90+, 120+ % w|A
ez} * A &strip-operated blood glucose
sensor(ONETOUCH Ultra, Inverness Medical Ltd. Stockport, UK) 7]7]& o] &3] =439

37

KeN

=

O, =
= “I;((—)]

Fo 752t 3= A 23 db/db miced] EETFI AlEEZ
A, FFE 308, 60%, 90 ¥ 2 120 F 5 o Wﬂoﬂﬂ Agstel o

) 3= r031ghtazone 10 m /kg, Ao ZE 150 mg/kget 450 mg/kgE
Pr ?oﬂ 308 Fol Aol
43

K3
K3

ol el L

Ak ‘5’45 450 mg/kg —roﬂ J_ﬁ—lﬂ_E‘r 150 mg/kg Fo 289 &
U] vrol Abof Fo] By w2 o® dfo] wrol s g9

3} o
= j=]
- Glucose tolerance test: ‘%J‘iﬂé AAR F9 gv= ‘% , YA e 9
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N
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T 2 K
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ol
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el
E
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19
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ok
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b d
JTT
=
R
2
12
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ofN

w3

TRE A ARl Zxé oz A
Al AbeRt glucoseE A Fof g 1%-“4 78‘% fé% % }"i
K3

ol 2

FEFE Eob Aofo] A&Y BUIE E2147)

glucose AUCE F3lo AU = IAS(17 3-42).
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Blood Gluc ot e Level{mgidl)
= R - i

Temee (hur
B
1600
140 .
E .. ]
a Lig | gy
-
U 1000 |
= |
T 800 .
2 £an
g -
2 -
B 400 %
e : %
HPAC 45mahkg | 130mglky  450matkg | 10maks
Contrel DA-9802 Res=glitazone

a9 3-42. db/db FAAY ¥ Frsl w3
(A) and calculated glucose AUCO -120 min (B). The Oral glucose tolerance tests were
performed by administering drugs orally (simultaneously administered with 2.0 g/kg
glucose) rosiglitazone (10 mg/kg) and DA-9802 (45, 150, 450 mg/kg). Each values are

mean + SEM. n=5 for all groups. *P < 0.05 vs. control.
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(3) C2C12A X oA v} =& InY F557 B

el o8 WA= glucose uptakeol WX = FF F 7}

- % glucoser= FAFAN EFE 71HdE ol AxHE olFd Glucosed| T&FE
3z A3 GLUT4el 98] AXU 2 uptake™ = Ao)H, o] AL Adadd 9 =

Ay, B Ao A= C2C12 myoblasts cellol A GLUT4e] 9] 3F glucose uptakedt2S =4 8}

&, FAFGA SE5E 7)dd 9%k total glucose uptakegtol A FRAF4ke] 9] %k glucose

uptake ZHGLUT4 A A|, cytochlasin BE A @3t Z=A)& A ste] AAke o)L

=,

(W) vh$ATob A EF(C2C12) EdoA] dsde] 23] wi/f¥s= glucose uptake® time
course

- C2C12 myoblasts cellel /] GLUT4el 23t glucose uptake? time course® 2F213}7] 93,
GLUT4°] 93 glucose uptakezts A7t 2 (5E, 108, 308, 908) =AHs9L. C2C12
myoblasts celle] ¢l&#S A FPL w, GLUT4] 93t glucose uptakegtS 91498 g s}
A &ks WET BE AN Fod o R FUFe (58, 36% Sk 10+, 22% 57k 30
B 28% =7F 90, 25% <7}). C2C12 myoblasts celloll /] GLUT4el| 2]3k glucose uptake<)
time courseE AHHWH deds AR FUs W Jed S AHEdES W, GLUT4 9
3t glucose uptake’} A12FH - 3087FA= 2L gho] F718FH ou 308 o] FHHE= GLUT4|
°] & glucose uptakegko] © ol F7kakAl il AASA FAFHJE. whepA L AgelA =
A& EHo] GLUT4o 93+ glucose uptakeo| v]Xx+= A3FS H7EEr] ¢18, GLUT4d| 93k

glucose uptakegtol F7Fslal Sz A1l 107 Fo 1 gh& SA3 A

1% 3-43. C2C12 myoblasts2 2] Slad A A|7tel] W& 2-DG &5
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(th) PhE AT EF(C2CI2)E Ao A wlEEE(DB)o] ¢lade & 7%= glucose

uptake®] WX & A3k H 7}
- C2C12 myoblasts celll #5F (DB 200 ug/mlel FE2 1A Sek A2l & Ash, o
Z A E(Cont)ell Hlaf GLUT4el ¢t insulin-stimulated glucose uptake”} #9402 Z7}8}

a-

A=43% F7F p<0.05). A Aeds AgsA & A%, C2C12 myoblasts cellol 4]

PyS=2 1o
v FZE(DB)| 98 glucose uptake?’} E7}etE AL WAoo EAAOR 8§93 xoj=

8l

[}

I .

32

18 3-44. 2-DGe] C2C12 myoblasts®Z 2] &<roll 1|2+ DB A
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=

F%

(4)

e

j2)

O AF57T+

HEAZ va FoHe

ntFEE-8 100 mg/kg BW/day §#Ho= 75

) o] ) Z 7 (Chow) 9]

=

HFAFE A

(20% <7t p<0.05).

- A A o] o) = (HFD) 9

%

(?_]__

5

H

I

)

el &

2 F

HEA

3 7(DB) <]

|

i3

75l

1% 3-45. DB AF =4 &3 (7 weeks)
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TGS AGA ol (Chow)oll Hl&l FoAoz Frtstd &
=2 100 mg/kg BW/day
EFoZ 775 A5 g A3E(DB)9 %%@%% A A ol g Z2 - (HFD) ol v]sl] 1<

o9 3-46. DBe] F&58d x4 33 (7 weeks)
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‘EHFD)A Z719 e l= AAA T (Chow)dl HlE] & ]7}1;]101]
25 100 mg/kg BW/day & 5o 2 735 ATFol3d 43
= oAl LA o]t 27 (HFD)ol vl8] WA FA%¥ 5. =gk i ]”““
ot =+ (HFD)2] AUC(area under the curve)gtel W&l viE&S A7F93% 237(DB)Y
ol el oz A9 S (11%, p<0.05).

1

1% 3-47. Oral glucose tolerarnce test (OGTT) 4

noi'
ol
it
ot
lo
rE
oty
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@ <=y AgA Hr)
- PFEEES 100 mg/kg BW/day &0z 7F%¢ ATFFEA3 2A3(DB)Y plasma
=5 AAHA ot = (HFD)l 1]

glucose(16% 4, p<0.05)% A= (B0% F4, p<0.05) &
3 frojdeor A S, W3 plasma glucosedt s W
A A 9*(homeostasis model of assessment — Insulin resistance, Homa-IR)®l
Aol A% w(DB)2 Homa-IR k-2 A2 o] o) 27 (HFD)e
A =(35% 4, p<0.05).

1% 3-48. Homeostasis model of assessment-insulin resistance (Homa-IR)
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(W) vEEES 338 ve29 g dxE 2 28248 iAo ® GLUTY translocation©l]
A= ded A HAGAA 2HdEHdE] Oy 4 &4 Hu)

AaA A FE molecule 4
A

oA RNAZE F =389} GLUTH4 translocation signaling(=2¥l 3-10 331)3}

#AHS FHAA THHIE RT-PCRE &3 2439+, HFDw 9 v &4 SIRT1 mRNA
& 28 Chowitoll M8 92 oz 74319l DBolA = HFDw ol H]& SIRT1 mRNA
G o]l FejH oz vl FUFsk S, EF W EZelA Rheb mRNA 2@ &2 HED ol A

Chow=rell ws frejdoz F7hstglen, of= DBwel ] HEDwl Hls] foldom ast

o] O,
=i

718 3-49. Gastrocnemius muscled] A 9] ¢l<&d AT AGA A BFH mRNA =3
@ GLUT4 translocationoﬂ ol dlE EAES il E FEo N B4
- w0 ujBZo A FZH3Fo] GLUTY translocation signaling™ #H# 3 A58 hwlz
Fo A western bolts ©]-&3e] 2435198 HFDw-9 0] & oA phosphoERK i 2 ke

Chowroll H]&] feoldez 7433, DBoA+= HFD+°| "3 phosphoERK v =
frold o=z tAl F713F .

29 3-50. Gastrocnemius muscleo| A o] ¥ 4

of
=2
ri
g
)
.
=
i)
(87

.
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Q@ wtrEE] A&7 %

- TInsulin®] insulin receptor(IR)ol] ZA 33l insulin receptor substrate (IRS)1o] 24 3}5 ™
2 &9 molicure?l AKT7} @43td. ol AXAe dW GLUT47} membrane®
translocationd} 7] 3} glucose® ZAWE o]FA 7. HFDw oA+ IRS1S EH3EA3A)7A
GLUTA4 translocationg <A 3}+= molecure®s (ERK, Rheb % 9o)a @ ghAlo] Z7}g wbd
DBl A= Aoz 23 F71" molecureEe Wd 2 #FAlo] FA3dhal, GLUT4

translocationg &2 471+ molecule(AKT, SIRT1 %$)¢ w3 @ @xo] 714,

18] 3-51. Insulin®] 93] ®7/1% 3= GLUT4 translocatione] @&HEE A5 dAd A A
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U A ESZ7)|FEE(SSED), 2ESYFEE(SLED) ¥ A EGHFEE(GED)Y <l=dAZgAd 7
Zl\j T .

A ZTZ WE B FAH(90% dEL) 6 LE 23 BFFZ=7)9
CAEGFEE(GED)E ARz o3 o FEEHrldda AL T
F&3te] A A 115 g (€ 115%)E Aol Ao AFg39 L.

(] AES 27] 1 kg& BN £L2 GE 5 FRO0% ITE) 6 LE Wi &
AelA 33 A5 FEIAAEL. HARSE/FHBGSEDS oA olAd e ey
%% 3 of o2

Al AR T S YEeAdxr|E AR 80.8 g (& 8.08%)& Ao A&l At
0]

.

(th 212S 9 100g & 270 222 vE & F4(90% Jde2) 6 LE 2l 75357
ol A 33 dF FEHIUS. AESYFHFE(SLED)S oAA=E o33k vhe 79
L T F YesHxzrE A 2 183 g (& 183%)% o] Aol AL&3% 2.

A
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=
- Aol 2 8F3 vheAE AMSIE A aLA | & (HFD) 9] FaAFT7H 3 A
2ot - (Chow)ell vl 94 02 F713t & (74% 571, whol, ax|uk2lo]o] 0.4% 2=
SE7|FEE(SSED)E AAg w3 04% A =SUFEE(SLED) & “AJ a2 FAA TSt
g HFDw ol W&l 747} 359% 9 16% 9 3kAl st (298, 3-52B). HEdk aLx|H2 o4
04% 2 EGFEE(GED)S AFS 9o FAAFTST/IES HFDTET 7‘*6}L AL B
o, BAIAS Fold e BEEA FUs APV wY F FAATTIIES T oA A
#Foz2 o] F 2o F&(FER)S SSEDY % SLEDw oA HFDirol w8 zZ+z: 27% =¥
9% el o® Aoy, GEDw e 4 HFDw# #93d Xfol& Ho|x| eFska(2d
A

ok

1},
3-52D). WEkA], 2 ESE7]|FEE(SSED)S x| wh2]o] M FHoo| o3t AlFE7E dAAF A o
A

Values with different superscripts are significantly different at P<0.05. FER (food efficiency
ratio) = body weight gain for experimental period (g)/food intake for experimental period
(g).

719l 3-52. HFD, SSED, SLED, GEDE 9l # 9]

HE =5A, 554 S7HE, Aol A3, Aelis
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(3) WAL= AT
- Aol E (8F HAHAAZ & dHAFTE F-ieA] W (epididymal), 417 % A ¥ (perirenal
adipose tissue), &7FeHx] ¥ (mesenteric adipose tissue) % &7+ 4} (retroperitoneal adipose
tissue) FAE =43 A3, SSED % SLED oAl HFDw*oll wj&] 7 F-9d ujgxwgo
oo m ZFAasds. v7kA 599 ‘JVO*X]”J%L% gt T WAL E 9A SSED ¥
SLEDw 4 HFD
FA e HFD Rt 743
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Value are means £ SEM of 8 mice.
Values with different superscripts are significantly different at P<0.05.
29 353, #19) S|FEA A 24 U A
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4) edAZAd

7 A2 F-3-3 AHoral glucose tolerance test, OGTT)

- HAYAALSE 6574 HBA TS 16/ 35AZ § 2 g/kg AFol D= d-glucoseEs 7

T5F9q RS ATFAST 168, 308, 608, 12080 At Ao whgxo mElAWS F

g defE AFH3] TEY £ SAS 23 HFDw 9 d3d ¥ ks e ARttelA Chow
o2 A A Aol AFHAL(TH. 3-54A). SSEDT 9] HFvE&

=
E A zhtfo| A HFD+Eoll H)8] #938kA w@kal, area under the curve (AUC) 3t <A HFD#
|

b

A e SSEDTAA FeIsA o RER(-33%, SR, 3-54B). @, SLEDT % GEDT 9]
HEE 9 OAUC @& RE AQUelA HEDT % fe@ Aol7l 9. 3-51A, 3-548)
ook 2o Ashiz, AESEIFZESSEDS] nAPA] HAZ A FuAolHAGAA G

Value are means £ SEM of 8 mice.
Values with different superscripts are significantly different at P<0.05.
19 3-54. Oral glucose tolerarnce test (OGTT) A3 T do] W3}

]
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2 1677 FHAZ F ol viAstel AAAYL. THA
= HFD W Chowwoll Hl&| feldo= F7h3k v SSED ol
b7 21% R oo s %‘iﬁ}?i-% (ZL¥. 3-55A, 3-55B). w3

SLED+# GED+-¢] &% ‘ﬂ%%%E—t— HFDroll nla] 7b7F 22% 2 15% oA o= 743}
ohom (L7, 3-55B), @3w sz HEFDwel sl dashs dgS wolov A #274
2 T2 olgate] AAE oluel At

<! X]T(homeostasls model of assessment-insulin resistance, Homa-IR)& SSED % SLED+"
o < HEFD<ol ulal] z}z} 52%, 1e]al 22% o4 o= 7A4sqlil, GED el = HFD ol
HE grasts 4TS waou, AL Fe4e wAHA 2e (7. 3-550). webA,
:

= 2

TS AT

AESE7|FEE(SSED)S Aol AR 18 fise dedATH S oOuste 247
01 0.0 ol A o] o
»EE =2 T OAw.

Value are means £ SEM of 8 mice.

Values with different superscripts are significantly different at P<0.05.
oY 4. 8 d9gy d5 ded v, 218l HOMA-IR (10 weeks)
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HFD-ol ¥]

-
1.

vkl SSED+- ol A

)

7}

=
[}

#oHom

3

ol 4] Chowsrol H]

7} SSED+*

FA #H2438kl & (L. 5-56AT5-560).

S

59

1 Z}7; 18%, 229%, —18]3 37%

3|

o 5] HFDwel ¥]

1

3|

o] HAE ¢

]

<
=0

H

(SSED)& arx]

S=7)

oln
ok

+
o

o
ojn

Value are means £ SEM of 8 mice.

Values with different superscripts are significantly different at P<0.05.

= A4 % (8 weeks)

&
=

5-56.

1
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6) 2tx=4 FA L Jeietd A0
- Chow, HFD, SSED, SLED, 18]3. GEDw oA A& 1o Abxle] 17l 169 A A =] 3]
&. HFD ¢ 7-% Chowstel ®l&] % HQF AoRx A
o] 29 AL ¢ F AdS. v, SSEDT ] A$ 7he] MZo] HEDw o vl& && 2
e AL Fesk 4 YRS (LY 5-57A). A, SLEDT ¥ GEDT(AFZ =}

P
BN
>
lo
X
N
N
N
nj
X
=
= 2
= O
me
s

m o

12%2 247] frelshAl #Aasksl+ (L9 5-57B). EEPE}H ilxl W2 o] A
H=527|FEE(SSED)S Be AFAR A, axgAel= g kx4 njdg dde] A

Value are means £ SEM of 8 mice.
Values with different superscripts are significantly different at P<0.05.
¥ 5-57. 7+ HA

- 307 -



(7) 1+24 9] histology % WA A #HEAAF

- Agxolz 8F ARSI wlfoA HEZ 9 histology ¥ ARFEE ¥43 A=
d. 3-57°] AAI=HAS. HFD9 4% 7He] A" E, SAXW, g1 feAgite 55
7} Chowwel wlaf =5 fFodog F7letsls. g, 1xAS H&E dAste] 4
histological image& &3l FAZW A" A &o] HFDw oAl Chowwel Bla] dAAsA F7}

3l Ao Bolw S (28, 3-58A).

- SSED%IA 4% HFD<ol wjdl] HA2 W AW 4 Fo] dAAs @439, Fe] Zd A
2(32% AA), FAAUNE6% #4), 283l A HAHE83% HA) TRV fgdoew fgash
A o] Aﬂﬂ}mua 3-58B73-58D). ¥H, SLED™ % GED#¢ A% 71+xA 9 fu A H4s

F5=7F HEDw ol Wal 2442k 72% 9 329 Freld oz astglok(zig. 3-58D), dlxdE
AAY s HEDW 3 7238k 2ol & Holx] ¢

= )} ol
= & T AR
ESE7|FEE(SSED)S aA WA o] AHE Qs x4 A A4S shA| 7oL v dFA A
dl
©

Representative liver paraffin sections stained with hematoxylin and eosin from mice fed
experimental diets. Images captured at 200X magnification.
Value are means = SEM of 8 mice.
Values with different superscripts are significantly different at P<0.05
2%l 358 3 A H zEadd 3l A s (8 weeks)
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- Aol AT wbeandE fHoR 04% AESEVFEE(SSED)S A2 o]
H7INA 853 AT Ao, FAATT7HH(-35%), T WA 1 }2F(=30%)°] HFD<ell ¥ 3]
Fold o2 Fashels. 3 SSEDTOlA dF 2T (-21%) R dedsn(-41%) * A&

A G A 4(-522%)7F HFD<ell w8 247 el oz st g FEoz 74 53U
. ol¥el® dA FEUZHE(-18%), TAA(-22%) H FHALA F=(-37%), 18
TxA 22 E(-32%), TAAR(-36%) R T AEAH-83%) §%=7F SSED el A HFD

of wel EF fFojHor gaddds. wWEkd, 4ESE75E=(SSED)2 dedAd Y s ¥
L.

=

A
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A =SE7|FEE(SSED) 9] AW r H s AgAd s #E7)3
- 8% adiponectine A WA X ZEE £H = adipokine©]™ 7FZ4 9] adiponectin receptor 2}
skl AMPK <I4tstE S7FA17]5L, 2438k AMPKE mTORE 74?4 S6K19] ¢Iikst&
AAZ. S6K1e] 214ksle]l = F=4 02 lipogenesisE £33 F2 AAFeIA9l LXRa
SREBP1-C¢} °o]59] EAFAHCD36 % aP2)°] mRNA ‘ﬂgzﬂ_% HaAD (" 3-59).
AMPK<= lipogenesisE& Z4e Byb ol g}l Qed ATAGAANE &S vA=d, &4
sldl AMPKE S6K19] Q14bsE @ aAg. o= A3d o2 IRS-19 tyrosine?t7] 2] 14ksle}
AKT2] <lA3lE  F71A17). PISK/AKT pathway’} ZZXHH  MEZAA Axoroe 2o
GLUT?2 translocation®] <7}stal, ZAZapd oz s ANoddo] AstE. dhH Adsd
AKTE RS 2483= AARIAR] FOXO19 Q14HeE AA s a, 4oz FAA
A4 B F AR G6Pase®t PEPCKS] mRNAL A S A7 (2Lg 3-59).

.ﬂ

N 12 mﬁ

19 3-59. SSED7} A WA ol 2 FREE AWke JA = 7 &
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(1) 7rxA oA ¢ Lipogenesis ## A W3 ¥ 3}
- 8% &t A4 ol(Chow), AW o] (HFD), a2 olel 0.4% plant XE HEFF 2
(SSED)E AH3 v a8 oz ELISAE 433 23 &% adiponectin® %
= HFDwolA Chowwel W&l fFojAom Aad Wi SSEDWolA= HED e vl&)
Aoz F7kgk Zo] JAEJS (L 3-60A). 3 kA o4 Western blot¥ RT-PCR-&
Y3k Ak, AMPKe| Q14FshE= HEDell 4l Chowstol sl fol4 ez A4d wid, SSED:
o) A= HFD ol wa] fro)d oz F7kakal (L9 3-60B). AMPK®] 3¢ Aadd Edou
Al lipogenesisE F313k= F2 8 AAIAQ] LXRa ¥ SREBPI-C, 183 °]59] B
AACD36 2 aP2)9) mRNA L& %e HFDFo A Chowsol vlal §eoldow Z71sh
SSEDw el A= HFEDZol Wl Al feldoz #Ad9e(2d 3-60C). waka, plant
X(SSED)& dA| W2 o] E A HE vk 7FE A oA adiponectin receptor—AMPKOﬂ 213 w7
HE AZAGAAE B9 lipogenesisE AASAS o2 A EH. plant X(SSED)7F 322 W
Aols AHHIT vk AHE H dsdAYAHE HﬁO}—‘E 2k-8-7] 4ol adiponectin
receptor—AMPK  signalingo]  #o3ich= 74 6}01] B

receptor—AMPK  signaling®l] #¢]3}= molecule€ 2] A @& &
AEE F439+.

£

(e}

—_

& o

ATFol = adiponectin
A= Telal Q14ks)

Values with different superscripts are significantly different at P<0.05.

(

18 3-60. SSED7} zholl A A ukstAde] ##Ey fAAe] wdo] uxE g3k

[e)
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(2) 7txA M2l GLUT2 translocation ## A5 AGE2
- v 4 bz Ao A GLUT2 translocation®] ¢ 3}=
g Western blots 93 2= 19 3-61o AAE
SSEDw el A4 HFD+ell v]3] GLUT?2 translocationg <Al A] 7] S6K1
23k wbd GLUT?2 translocations £713lE AKTE Q4bslE #
3-61A, 3-61B). A rxAo|x GLUT29 AXd @A
o]l Aol7b gllont, Axute & o)Fdh GLUT29 WA e HFD:v%ﬂ a3l SSEDAr e
A FshA T (1 3-61A, 3-61B). gk GAl A #edshE fdAQ G6Pase}t

Aoz a3 (29 3-61C,

Z

2

o

PEPCKY mRNA 23& SSEDolA HFDitel| ula] &
3-61D). Wb, plant X(SSED)E A H2olE HFHI vpex 7HxAoA Adsdis A
g lom Fojsk Ao w s,

Values with different superscripts are significantly different at P<0.05.

19 3-61. SSED7} 7bellA Qled Nz dde] dad fdxe] T vA= dF
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g}, A =SE7|FEE(SSED)] H|vt gAY dshHks 9 ded ATy A 2872
- 2ol Adu|to] F-=% ™ canonical Wnt (wntlOb)ZE LRP$} frizzed receptor® H-H -2 A7)

3, Wntlob A3 9ol Z4g. Wntlobe] 2lzdd 4= DSHE Q4aksts gary|a, o
Ay GSK39 A4S F7HA)171H, 52k= APC, AXIn, GSK3, B-catenin complexZ ¥-3j A 7.
Tall® B-catenin 2 ¥ WZ translocation¥ = %Fo] FolEil Ldo] A H B-catenind

TCF, LEF¢e A& #aA7AH PPARYy % C/EBPaf] #AS F7HA71A &(19
3-62).Adipocyte| /] #1]¥ SFRP5:+= canonical Wnt (wntlOb) signalingS Age 2K
adipogenesise ¥ 2.7l WA noncanonical Wnt (Wntba) signalings Ao =4 A5 9 <l
U AGAAS JfAg SFRPS wa o] =713l Wntha$}l frizzled receptore] ZAgro] A% ar,
Wntha Alszddo] A%, Wntha AZAYE FAiAE JINKO  dE iR

inflammatory cytokine®! TNF-a % IL-6 3-& AaAF. 3HE INKY Q14Hs A4+ IRS-1
S A FA7]aL, GLUTA translocations S7HA1ZA 24 Qled AT AGAAE F2A

g 3-62).

jud

oot

F Al

o
=,
rx
ol
O
rir
s
N

18 3-62. SSED7F A A £ 83} A= glar ¢led A
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(1) =X H9xA oA ¢ adipogenesis ¥ 2

R X]—
- 8F &3F A4 ol(Chow), A2 o](HFD), aLA2lole] 0.4% A ESE7|FEF=g W

2 &
/\_4 TJ_§]. x]H]—}_ 1% 1;H}J—OE X]H]—/\ﬂgi_ﬂ7]
Wz WA ¥YAY]E SSEDT 3 SLEDT | 7}

SSEDw 8] #4835 SLED O v|3] g¥€3td&. ol & ntgo =z A4 o] (Chow),

OoJ(HFD), 2 &S=7]F%E(SSED)we B33 xrxAo|A RT-PCR ¥ Western blot% -

Y3t A=SE7FF=2] adipogenesis =8 2E745 AH A (LY 3-63). AAET

e Fsks 49 Adaddsded] dEvsE 9rke 4, SSEDT el A HFD%IOH o) &
oS

WntlOb A& A¢l SFRP5e} DKK2¢ wa o] fojd oz IAadst v Wntlob W@ =73t
Ae. L3 SSEDw 9] F-a3k xubo A HED<-ol W3] B-catenin ¢ 2 ko] vJ ﬂgg =7}
AL, AWEHS A= F2 AAIA PPARY ¥ C/EBPa ¢ =i BFAl F4A¢) ap2,
leptin, 12|32 LPL & o] SSEDolA HEFDwol vl % fodo=z AasAs(ad
3-63). WAl A ESEV|FEE(SSED)S] WA W FAaF = WntlOb-mediated signaling
pathway®] 24 3= <138t adipongenesis Zﬂﬁi”ﬂr Ho] 9& Aoz AtHH,

Values with different superscripts are significantly different at P<0.05.
9 3-63. SSED7} F-an@A kA oA A WA ZEste| A FAX dHo| v = &
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(2) AgzxA oM e thatd deit-sdd MsddEd Oy 9 Aiks Ax
- Adipocytel A #4]¥ SFRP5% canonical Wnt (wntlOb) signalings Ao =M
adipogenesise ¥ 2.7l WA noncanonical Wnt (Wntba) signalings Ao =4 A5 9 <l
sdATA S MG HESEVFEEC] WA d5veE JiAdstE FHE71de Sobny|
Asl vh2o Xz odA RT-PCR& F33to] ATits #d F8AH(Wntba, TNFq, IL-6,
p-JNK) 23 RsE B7bsol (8 3-64). 2 A-A e w2, SSEDwelA HEDw el ]
3 Wntba odo] #AA3US. SSEDTE Wntha WA A~TE JNK IAHSE A4AAF 3,
ek A
A

proinflammatory cytokine¢l TNFa % IL-69] W& TN Ae (18 3-64). WA 2 &
SE7|FEEL2 AAYY S HHAAZ vhf-219] o ] Wntbaol &J&) Af=HE 254
@]

A B} 2= 2] o]
A A S A A A proinflammatory cytokines &S Ao 2N AL dEHkeS A

Values with different superscripts are significantly different at P<0.05

.I_/

19 3-64. SSED7F F-agkA Wz Aol el ded fdAe T vA= dF
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(3) A WzxA oA 9] GLUT4 translocation ¥& M AGEA] Wy 9 Qihsl A%
- 33 INK9| I4ksl #as IRS-18 @4 384]7]aL, GLUT4 translocations <7HA 7. o]+
SSED< 9] INK <14tsl 47t d&d AsAdGAAE AT 7MA-ATE 5 5. A ES
7 FEE0] AdedAIE S Mdste A871dE oty 98 vhAe] X HE Ao A
Western blot2 33le] d&d AodAYE #wl @b d (pINK, pIRS1, pAKT, GLUT4) @&
sh& S 7hekl = (219 3-65). uh9-2s Ak A oAl SSEDA S HEDA ¢
H) 3l JNK S14bstE 7HAA A
&8 Y3 Bzl dE, AKT i) KT @ vjes fost S7MA%ls. =3
+2he ) fraction oA SA S GLUTAXH=4)e] #d WslE Chow
HFD<, SSED<REe] Apol7p gllont, srabdde] A3 GLUT4S] Tde
HED<zoll wlal] o8t S7Fekle (29 3-65). wekd HESE7|FEES o) &
FAANZ vhe2o AzAA GLUT4E AMEZA Axwoz olsA7 ¥I=d FU&

TMA R o2 led AR e AARE Ao AR,

»

oo rlz
re
4
i
_\3
9
SI)
Lt
fE

N
>

AN

Values with different superscripts are significantly different at P<0.05

1% 3-65. SSED7F F-agt AW xA oA ¢lawl A dEd faxke] wd v =
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(4) H}O 2 AWNAFMEETI-LD) oA dsdo o3& w7l ¥ = glucose uptake £

glucose™ i FE55% 7]73% 238 AEWRE o]53% Glucosed %
EA 8= GLUT4 o3 AXU=Z uptake® = ZAolH, o] 342 Q& 23
| A= 3T3-L1 Al¥Eo A GLUT4el 2]3F glucose uptake = =437 94,
4 7)Ao 23 total glucose uptake FtollA &R &2bo] 23l glucose uptake
ZHGLUTA ﬂxﬂ, cytochlasin BE X dle] =A)S Alste] Ared (g 3-66). vh$~
ARATAEETI-LDE Yo 2 H=SE7|5FE(SSED)S 50 ng/ml & #5= 1AZF &<t
el gk Ay J ds AYstA @ Aeole HESE|FEE (SSED)Oﬂ 98k glucose
uptake’} F71el= QIS HolX s dedEs Hd AFd= Control(DMSO)| 1] 3l
GLUTA4ell 2]3t insulin—-stimulated glucose uptake’} 4oz F713tA & (18 3-66). we}
A A ESE7FEE(SSED)S eled Ao 93 ¥nd S SAAA AdsdARE S

ANAE AoE ARE,

=

o 2
T e
R
:a i

—H

2~
K3

BN

e B rlo

2 O{N
ofr

=2
12 o[-ﬂ
Y _W
ofr

18 3-66. SSED7} 3T3-L1 AlZA 2-DG &5 nA &= 43
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kol
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(ld
)

3. A3-1-1918ATAAIA 7 5 T4 A= Ftel
3 FE A, o) S WA, tia v YAAE) - 23d s

=

VAR P Bl B s B e R

(1) Normal ratell /] X &2 o] amyloid beta leveld 7= <F& 7}

h A3d=4

@O BetaMarkTM Beta-Amyloid x-40 Chemiluminescent Elisa kit (SIG-38950, Covance)

@ LA (Mgt &5, KIST), C] (Meg& %%, KIST), E2 (Single compound), E3 (Single
compound, KIST)

@ positive material

DAPT (Sigma, D5942)

(R)-(-)-2-FLUORO-ALPHA-METYL-4-BIPHENYLACETIC ACID, 97% (Flurizan),(Sigma,

545740)

() dde=

@O SD rat 200-250g

(th d3%+

(D Normal-vehicle

@ Positive control: DAPT

@ LA (Mg F&5&, KIST), 500mg/kg

@ CJ(M&e F&HE, KIST), 500mg/kg

® CD4-T, 100mg/kg

® SMHO002, 100mg/kgControl(Vehicle), 3% HPMC

We ofE Fo kx| 3A7F 5 zoletil 50mg/kg, rompun 10mg/kgl.= whF 3 the-
EDTA-Coated tube®] Cardiac pucturez &3 v} 0.9% saline® # intracardinal perfusion
& ko] Braing AF, Aol AMEE] AR g E
@ Elisa quatification of soluble AR
AB level& Amyloid B C-terminal®] 40, 42 residue®] £©°]2¢l Monoclonal antibodyZE o] &

3l Elisa system2 AF-&3Hch,
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O AB-40 in blood & Brain

A3 HF Abeta-40L FEFojT AAZ oz FadteE AIES HAoU FolFoAE
22 ¢kt}h. Brainol A9 Abetad08 reference drug$l DAPT7} normal®] ©F 40% = 743} on
THEZH FoAae CJFEEo o 0%z #Hadtdon Umx FHEAFATES ZAabghol
Minimum detection rangeE Holy HA SAHZoZ AU 22 23 normaldte] 30%5

FoR Pad 20E =

Blood Abeta-40 Bainfbetadd

250 140

00 -

pg/ml Normal

vehicle

LAFE+=, cdd-T, SMH-0027} Z+7} normal®] ©F 50, 65, 65, 66% FTEo2 Aoy CJ
FE&E0 A f9 oA}t Brain Abeta-42% DAPTH 0] normal®] °oF 50%% #9234
o= vk FHEAE FojFe Aigle] A A4S Holu HAx =AHg oz A
o] A%E =&sgen 1 A¥ =¥ normal® oF 30%FEo = 724

Blood Abeta 42 Brain abeta 42

25.0

20.0

]
|

——

15.0

o 100

: & N
o e
i i

-l

50 i i i e e e * * *
o i S L i g
00 N 00 . . . . -9
Normel ~ DAPT OZZE2 IASZE 4T SVHO2  mefig Normal — DAPT  (xz=g |ax=g 4T SMHOO2 H
pg/ml . 200mg Vehicle 30 100 100
vehicle 30 500 500 100 100 pg/200mg 500 500

3-67. AB-409] %
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Oh AAxZ 231 2 Agdse AAE 8y

- 3T3-L1 AMHAFHAEE 5 x IOSCells/cmZ 2 Ag3tar 497 confluent3tAl Bl kA 71tk H
A E o] ¢Ad] dAE & Fss 2GS oo} 2ol HEdle] 6Y7F vl .

@ 0d : 10% FBS, bSug/ml Insulin, 2uM Dex, 0.5mM IBMX

@® 2d : 10% FBS, 5ug/ml Insulin

@® 4d : 10% FBS

@ 6d: T3t w3z

@ 6-10d : 371 Evhar A5 AUAEE 10% FBS7F A7 v R oA 447 b)) &3y,

- g5 2= wiA o w9 20mg/mlY] FEE WE F 0.2uME filtrationd} Al serial dilution
= g8 A48 v=E IS

(1}) Oil Red O &4+

- AWM X R3S 6Y = 10€ A0 v X]E Al ASE & PBS(phosphate buffered saline)@ 23]
AAE shal 10% TSz =2 1AF 5 A2dA] AXE aAAZINY. A48 FAHA R
22 Oil Red O(Sigma #00625)E 0.5%= isopropanold] ¢l 3 ZFo] 3:29 v =2 3
Aete] A}

3t} g H 3T3-LIAM X 53] #24 A%e 0Oil Red O&9-& 23 37ColA
07 AEE A7 9A8H Oil Red OF isopropanol® THA] F338o] 510nm 340 A
FHEE A3 AEE s,

(t}h) RNA #2819 qRT-PCRRHE

- ®3l7F #v ¥, dA RNAE RNeasy spin column(Qiagen. Chatsworth, CA, Cat. No.

74106)% AFg3le] 228tk 8% RNAQug)E M-MLVY HAF &4 (Promega, Madison

WI, Cat. No. M170B), dNTP ZL¥] 3 hexamer ¥§ 3Ez}o|HE AFEElo] 37Co A 1A]7F &9t

AHAAE 5, A E cDNA(20ng)= Power SYBR Green PCR Master Mix (Applied

Biosystems, Cat. No. 4367659)E A}F-&3lo] ABI 7000 Real-Time PCR System(7]7])o.&2 A &k

3 Hlo A"4 PCR2 1) 50C- 2%, 2)95°C- 10+, 3)95C- 16%, 460C- 1% 5) 3->44

g 403] wHg o2 I EH AL, AFEE Primer A9 o &F 2t}

C/EBPa (F) 5 -AGCCAAGAAGTCGGTGGACA -3
(R)5-CAGCCTAGAGATCCAGCGACC -3

PPAR2 (F) 5= CTGATGCACTGCCTATGAGCA -3 ;
(R) 5= ATGCGAGTGGTCTTCCATCAC -3
ACC (F) 5= TAACAGAATCGACACTGGCTGGCT -3
(R) 5= ATGCTGTTCCTCAGGCTCACATCT -3
FAS (F) 5= TGCTCCCAGCTGCAGGC -3
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(R) 5= GCCCCGTAGCTCTGGGTGTA -3
FABP4 (F) 5= GATGAAATCACCGCAGACGACA -3
(R) 5= ATTGTGGTCGACTTTCCATCCC- 3
18s rRNA  (F) 5- ACCGCAGCTAGGAATAATGGAATA -3
(R) 5= CTTTCGCTCTGGTCCGTCTT -3

(Zh) AMEFef AlxzAbd 49U

- Adam assay @ M¥ETS F343= Pl (propidium iodide) &= chemical
AFstE HHo2ZX ) detergentt PI7F oA ¥3hd Sy} P ¥34
7t MAEM LY HAANZFTE ASst T AEAELY 8 Adbstes &
gt Aol E o] &3},

- Tunnel assay : Trevigeno| 4| A& 38l:= 'HT TiterTACSTM Assay Kit' 7]
MEAE 2742 vAQ DNA fragmentation®] AEE Awksdhd z} 2794 O]h A
ZAPE ol dojubarl gl=H FR1E ¢ Adrh AFS 450nm o] FFeA FEHE SAHS S8

EE, o[:o m]o
2,

1m
>
op
=)
£

3} oA ZAL
el 3T3-Llol  ALAEES FEIZEZ (05 mM
1-isobutyl-3-methylxanthine, 2uM dexamethasone, 5g/ml insulin ; MDI)-& & 3}o] = A
¥2 FE39 Y (Kirkland et al, 1990). ojw] ©&EZ3E 0 ug/ml, 10 ug/ml, 25 ug/ml,
50ug/ml, 100ug/ml 3= 200 ug/ml o2 A A gldle] NEE3I}ES AZESct. E3F% 6
A Fo PAEA FAAALE Oil Red-O% Mg A3, WREA o] oEd oz AHyA
o] AAEALE (L7 3-68A). o] FAH Oil Red-OF FE3lo] AHs3 Axtetn A3}
Ak (29 3-68B). w3 HE I Ao FEE O ug/ml, 100 ug/ml, 200 ug/ml, 250 ug/ml, 300
ug/ml, 400 ug/ml = A 2Jsk A3 200-300 ug/mle] LEZA7F AHWAE FstAAC] F3)
U Ae FAFATHLE 3-68C). AAEEs) dpAo A wiay AARIAR &H I C/EBP
a9} PPARy29] &S Szpol ela] A H*Hi}ﬂ AA gl = &3k C/EBPa%t
PPARY2¢] mRNAY¥2 A3 A=A, o5 B #d2¢] FABP4, FAS, ACCe] &
ol = daFo] gATHH 3-68D). ©]i= qRT PCRZ C/EBPa%} PPARY22] mRNAYS A
sk Adpot e A kit Bl E WE Ao o)s] PPARy29] WAAH =7 Westl o, e s)
A g AashA] ol 903|H FU e FHeE How i iy A
Ae B0 FEAT uEE, 10, 25 ng/ml ¢ wRolAM = FUkskE Aol #FHAVHLE
3-68E, 3-68F). PPARy29] ¥d-& F7HA7IvhE C/EBPa ARQIARS Al WE & 2}el] oz A
&l 7“\0}X] ol v }E‘:-‘ﬂ 52 (10, 25 pg/ml el A= AT S8k oy, ek
a HEE HAAaAHY sHARE RE SR oA AEe] A
ke A al, mRNAFS] BAol ARg¥= 185 tRNASH TBP #4d
2kl o] hEEAte] oA sk th AA RNAS 7Havt #uks 7] wiiol 18S rRNA
¢} TBP 2 XA, $a5art 5H3 C/EBPa®t PPARY2E TaAZithal H7| o Hth
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(1% 3-68G, 3-63M). A% A ~¥l #2402 C/EBPa%t PPARye w9z gfo] g 5 i)
osl #Fashs As lskdlth. C/EBPadl A2€l 49 A3, &3 Sd s = 14-3-3y &
AR wE Exbo] Aol thah Al (18 3-68I, 3-68]).
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1% 3-68. 3T3-L1o A9 W& S A2
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- 3T3- LM]J% o] &3k A WE A FEIZAE 0, 50, 200ug/mle] TEE X s iU}
ol ADAM #+4& &3l Aolle Az #&5 g1s 434 H‘ETTXM] o)l A %7]9
AEFA Aol 28] dojubA] fkom(2d 3-69A), AlEe] AEHE I WESA v
of oJEA o7 Yol AL FA3ATHE 3-69B, 3-69C). %3 Tunnel #4118 T3 ol
F A AZAPEE B34 vEde A st ® 3-69D).

- %kH B3] 7) K] @2 3T3-L1 AWdFA ¥z HEgExE 0, 50, 200ug/mle] sEZ A A
ol Ao 7} gAasta, AEAREC] Frkske @Ao] #EEHJATH LY 3-69E, 3-69F). W
B2 o8k AzAPE FUhe ANATAERYG AUAE B3t Eeke] RIZEE A e
t}.

19 3-69. HEREAe Ax AL g T4 n A= At
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(3) TESHIT A AUAE

- "3 3T3-L1 & 6¢zF 31 AA AHo] AAHES OROZE of#fig o] Flstaict A
223k 3T3-L1 AHAFd YEEAE 100 ug/ml, 200ug/ml, 300ug/ml, 500ug/ml, 750ug/ml &=
= 1000ug/ml o2 A 3te] 495 M xe FAAYE Oil Red-OF ANt s A
300ug/ml ¢ W& Ex7F AE S #AAaNTE AS FAATHIYE 3-T0A). o= &4
¥ Oil Red-O& FZ3te] AZstdr Aot A8t (L9 3-70B). A3k A A E 9
kel o] FAaua, o9 BA
T4 FABP4, FAS, ACCS WHZ A== o] w oy 3-70C), gRT-PCRZ
C/EBPa¢t PPARY29] mRNAYS A &3 23 C/EBPad] w@nto] Al vh(1d 3-70D,
3-70E). ¢ A2"dE4E A= L EZAH200ug/mD7F C/EBPagt PPARY22] ol kg
HdaATE AHE gl d 3-70F)

Q
o
o
oS
a
S
s
©
o=
oo
o<
Do
lo
8
>
Z,
o=
o2
rlo
Do
(e
(]
o
S8
3
ol
¢
lo
(27
kol
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(3) 4&
S 2= 3T3-L1A 2 AW S 50%= AAA AL, 200ug/mlZ A 2]
i WAZE Bt oy vk &4 ANEAE Hae X]H*HE}

ol 23 A< C/EBPagt PPARy2S] @A 9= A A5 A
2= s S AubA T 71/\}\]7ﬂx]u}’ HA A3 T gE

O

of AR&% = 18S rRNASﬂr

Zolex Fdth TASAE AP AENAM mRNAFS BA
g s oeldh Ay,

AR wEgE A4S 7] Wil Ay FA o= whulz o) ok
2.2} S0ug/mlel A= C/EBPa’} 200ug/mloll A1 3= PPARyS w@w A oko] 7FAdE AL
At wEbA BB S| o3 C/EBPal B JX}COJ AAEL BHAITLE SH
7F AR EA dAle AR vErE TheAde] ddew F
& et vk
- AA RSt RN TREAE AYstH AEe] b Ao et A7skA &8
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WREEAE 185 rRNASH TBP fd#te] wds F447 mRNAZ
35 W717F ol (AN A~ EA o2 C/EBPagt PPARy®] @
23}

- %‘EZ—? = 3T3-LIM S T3k} % %I} AA LA 25 1) AgEde oAskaL, 2) A
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- 5F# e FA SD rats ¢ SLCAFlA F-§i38te 153 ¢4 £ 6747 P& A4

th A o)lZi= AINTGS ©]83laL o7] o lard, 2 &~E|Z(2%), cholic acid(0.5%)E &7}
& aA/AFUAHE AIRE APEE FosATHE 4-1). A olE AHAHAS 2FE
ND, A H/agdd 2 Z 4olE A3 1FS HFD/HCD, AW/ e ~HE 2old 7]%
Akt L plantarum KS55-5(HY7712)E < 109 CFU A= A3k

L
oAtk A@ 2ol 671 FASlA T lﬂ AWM APl dF FULHE RS
A&

b ru9 ﬂll

Diet(g/kg diet)

Ingredients AINT6 HEFD/HCD
Casein 200 200
D,L-methionine 3 3
Corn starch 150 111
Sucrose 200 3595
Cellulose powder 50 50
Corn oil 20 30
Lard - 170
Mineral mixture 35 42
Vitamin mixture 10 12
Choline bitartrate 2 2
Cholesterol - 20
Cholic acid - 0
Tert-Buthylhydroquinone 0.01 0.04
Total kcal/g 16,439 19,315

E A1 AD BEY AR 2
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2A7F ddsEY ASsHEt As A F 1A

F ATHEE udts AR ES(FER)S AAF2]old n
(<] =

ar o

2| =
3t AS JEPATHE 4-2). wEkA L plantarum K55-57F AFE7 A0 =
- o]} B AR E LY Favl AR} Aol =R BQlEy] Y3 AVE Q=3

How, A FACE Z Wt gldvh. @ e AR/
[e]

golst = JARow (2318 F7)), L. plantarum

Group Body weight gain(g/day) Food Intake(g/day) FER™
ND 5.34+0.88" 17.01£1.52 0.31+0.04°
HFD/HCD 6.91+0.51° 16.34+0.70 0.42+0.02%
K55-5 6.52+0.47° 16.58+0.87 0.39£0.01

* Data are expressed as means * SD values of 7 mice per group. Data within a same
column with different superscripts are significantly different among groups at p < 0.05 by
Duncan’s test. ND: normal diet group, HFD/HCD: high-fat/high—cholesterol diet group,
K55-5: HFD/HCD group supplemented with L. plantarum K55-5
x* FER: Food efficiency ratio = body weight gain (g)/Food intake (g).

FE 4-2. 2e] spojel whE AF W 9 AR &8

Group Liver weight(g) Epididymal fat pad(g) Kidney weight(g)
ND 11.57£16.0° 4.90+1.55 2.65+0.32
HFD/HCD 26.79£2.91° 4.87+1.47 2.62=0.26
K55-5 95.29+2.20™ 0.06+0.64 2.63+0.19

* Data are expressed as means * SD values of 7 mice per group. Data within a same
column with different superscripts are significantly different among groups at p < 0.05 by
Duncan’s test. ND: normal diet group, HFD/HCD: high-fat/high—cholesterol diet group,
K55-5: HFD/HCD group supplemented with L. plantarum K55-5

& 4-3. Aol ool wE Are] A Wt
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- 65718 ARAH 7lsA A Y AFHe AN/ AZEAHE AHE Fokxl dF
2HEE 368% HAAF oM, o] AL A9, ¥ Fu2H S LDL-ZH 29 74 (44%
Aol A st ddsEe dF A Ao & ERE FATHGEE 4-4). S oy gk ¥
T Fo2H Y fat T ZAAAR o]ojA, 1k 24 U9 FHAHZEo| 453% AT L
W FAA S 425% Atk 9 2 AFS wgdshE GOT, GPT 3 94 728k
71574 frabto]l SUAHE Akl 43S v S 08 ¢ Al
Group ND HEFD/HCD K55-5
Plasma
Total cholesterol(mg/dL)  103.1£36.6" 194.1£74.3° 137.3+229"
Triglyceride(mg/dL) 114.5+37.8" 66.8+22.1" 59.64+9.0
HDL-cholesterol(mg/dL) 61.9+15.8 45.8+9.9 50.0+36.0
LDL-cholesterol(mg/dL) 31.1£26.8" 135.0£72.2° 75.4+23.3%
Al 0.69£0.48 3.431.95 2.15%2.27
Liver
Total cholesterol(mg/g) 0.830.12° 8.14%3.20" 4 A5%1.74P
Triglyceride(mmg/g) 10.85+2.49° 39.59+13.02° 22.74£3.71"
GOT(IU/L) 120.4+445 172.6+539 149.5+59.1
GPTIU/L) 58.7+16.1" 96.6+33.1° 65.6+14.4"

¥ 4-4. L. plantarum K55-57} AW/ ZY2HE 2o & A F3 o AT x4 H
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(3) &Akst =3

- A EEe gy 7F A oA AR F A2 SOD(superoxide dismutase), CAT(catalase),
GPx(GSH/GSSG ratio® tHADE SAsI o, A/ A2 2dHE ALE Y Fofo o3 it
st B4 @49 AT UEA ol Vs Akt e €4S 9k & glsleh ol 7 x
Ao A X/ ZH AHE 34EEA] A Q) MDA(malondialdehyde)®] %7} 5713 Aol 7]
A Ak Y AFHE 27.2% A% AE FlskdvhE 4-5).

Group ND HFD/HCD K55-5

erythrocytes

SOD(U/ml) 0.19+0.12° 0.15+0.09 0.40+0.03

CAT(mU/ml) 14.37+0.36 14.67+0.14 14.61£0.34

GSH/GSSG ratio 0.47+0.02 0.51+0.06 0.51+0.06

MDA (nmol/ml) 12.51+4.05 10.65+1.63 9.52+1.52
liver

SOD(U/ml) 1.59+0.19" 2.92+0.21* 3.00£0.12°

CAT(mU/ml) 53.0420.07 53.21+0.74 54.64+0.43

MDA (nmol/ml) 141.54+47.41° 246.26+95.72° 179.24+27.31%

¥ 4-5. L. plantarum K55-57} &4Esl wro] A4 2 X2 gikgle] vz &= 43k
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v, TWAs Y 2 52549
1) 4¥8&E ¢ A=
- AdFELS 11799 +7 C57B/L6 LDLR KO miceo.Z (F
Jackson labAlell Al F1&FA Tt 1573 A 5 12538 Ao T5%
A 78 U, A3 VI F O1FEde 13 AFH Ao)ws
S B FE A, F FdzdUEyd FAAYES SAHIAC

Atherogenic dietAEE AF23FA Y (Research diet AF #D12079B). 2
o, fFAktY]

A9

AdA Fa O 2 omega-3 (33/22)% 2% FTEZ

shal A4l elste] SRR dAE AHd 5 Aol dd
of Frbekalar, fAtr o R WEY oAt EES F AR 05

#9 AY AR HABE 3 g% VFOR AT P o=

el omega-37 (ND, n=10), &4 WX o=s IAW/IAZHAHE 2olE ¥ AW/aL
| 2H E2 o] (HFCD, n=10)2 o] &3t A8 2L L plantarum HY7712 (K55-5,
n=10)¢} 2 FAbt o= WF I ofx WE =S Atz HIME Lo
12X7F A2 A 7130 =gfololo] =20] o4 StEAE o] &ete HPF=S
713ke 1677 Aol s AT ¥ H AT AT
- Z 1657 9] AF 7|7ke] FRE & AITELS 1247 24
gto] B AAFY. A FES JlEste] 3 EHdA dEE A FHS
2 Fask AW 55 AEste] FAE sS4 94 "
80°Cell Al B 3}l t.

Ingredients Diet(g/kg diet)
Casein 195
D,L-methionine 3

Corn starch 50

Maltodextrin 10 100

Sucrose 341

Cellulose powder 50

Milk fat, anhydrouss 200

Corn oil 10

Mineral mixture 35

Calcium carbonate 4

Vitamin mixture 10

Choline bitartrate 2

Cholesterol, USP=* 1.5

Ethoxyquin 0.04

Total(g) 1001.54

*  Anhydrous milk fat typically contains approximately 0.3% cholesterol. On this basis

western diet contains approximately 0.2196 cholesterol.

¥ 4-6. Western diete] 2]o] %A
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2% 4-8. Total triglyceride(TG)2] A ZHF

18 4-9. Total cholesterol(TC)¢] A 7HF

- 340 -



1% 4-10. HDL Cholesterol (HDL)®] A

18 4-11. LDL Cholesterol (LDL)2] A
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- 165 &4 A3 olF HF dF U XA Hees FAAY, £ FHxEHE el s A st
= 2Aolite] W8] omega-3(Ath+o3), L. plantarum HY7712(Ath+K55-5), oFA|d &7
= z‘sLaoLg

(Ath+YF)ell A frejdow Zashs oz SAHrhad 4-12). HDL 226 E

EE o o YA ISARE LDL Y 2H Zd A= omega-3(Ath+w3)et A @ xr <l
(o3

2" 412, 165 Ao] AA ol HAF AF A4 BA
(9% 9Q=5¥ TG, TC, HDL, LDL)
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sld Am Aee(LDL)-Z# 2H Z2 ELISAH(USCN Life scienceAb) 2.

Al LDL- | 2~ H &2 &7 8k o] i (Ath) 3} ] 13} 51 &
omega-3(Ath+W3)v", L. plantarum HY7712(Ath+K55-5)", oW & & (Ath+YF)wolA =
o)A oz fZadlE AL skt 53] L plantarum HYT7712(Ath+K55-5)+, oFAl L & &
(Ath+YF)ir& 2% A ET¢ omega-3v Rt ¥ FoAFoz 7Aidl= AL 35t
(19 4-13).
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2P 4-13. @3 el 4k3d LDL (Oxidized LDL)
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(5) 8% A @A (Metabolic hormone) &d ®¥3)
- 165F &<k A Fo F gAY WA AdEE A A DS HAE @
21 Ghrelin, GIP, Leptin, PAI, Resisting 433t} Ghrelin ¢ 7] A 59 A4 WE0] A
/H T2 FAHE HEo] =2 A growth hormone secretagogue receptor(GHS-R)ol t gt
d =2 Z&3e 20|t Ghreline H3FAZHE AFT 2] FHE 713}
Pta-E E3 AE&S B A&S ST Vs grerh Az A A ‘@“Q(ﬂ
01;<}g 2h-838k= leptin®] A A AA R &S wEkA] vlalE

ol Al A E o] EulHel &4 HHE FAs s T30 AsE Hus 22 2
‘9“%%% @eth. Ghrelin®] 7 4AHAE A8 ST AowE A
GIP+= Gastric inhibitory polypeptide®] ¢Fx}= 4], glucose—dependent insulinotropic peptide%}t
2ol Fgdte], TR e VS et GIPE Aoz Yis F3A A, 2FAEE
fArtezRE Hodtta dE A o), Aol insulin ¥V E FESE AHES e AL
2 Ha¥3 Qv Lepting A WA XA 2&HAFF= adipokinelZ, &4E AHE
ATe AastH, oy &HE X7 Aoz dEA Advk Lepting &
F Foll F7kstar & Alew gFAagtl $h ) leptin®] Wao] FHASHA HW
“d(resistance)s Ho7v= Aoz dHA Avy. FHAEES FHSE e A
Plasminogen activator inhibitor-1(PAI-1)¢] &2 &4 T E Ho|=d], PAI-19 =
AT vRE Fol A Eohal ¥E Rl vp Qv Ed o <
< SAAd%ToR dAdddel 54 AN %7}6—5 PAT-10] Fxtd 2hxpel A

1=

=
Resistine A8} ZA oA Hu|xs= ¢
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S Lo p

@ &dE A 2r}l Resistin g & 01719 }Oﬂ*ﬂ LDLe AAE &2 s Al kel A
LDL3} ZA§shs #8415 Sejgo=s, ko] LDL Al7|ol HsfsiA s 1 dstz A o
LDLY Fx& Zovta Hausdrt, webA Resistin®] 7Z4E LDL AAS AA = =7

7l o5t A €Tt

- Omega-3, L. plantarum HY7712, 18] il oL EES 16577 Fo] T w43 {3 2 o]
T+(Ath)¥ v 3le)-S i, Leptin¥ Resistine] & oz ZAadeE AS

4-15, 4-16). Leptin¥} Resistin ©]¢ 2] A}z 3t} ##do] = @Al Ghrelin, GIPS] ¥d
< ool #FHA FAAR, GIPE F7HetE A¥EdE
Leptind} Resistin< =5 AW oA EH]¥ &= djdolmn=z 718 4-6of A @f‘ﬂ?ﬂ nRo} 7+
of MAME AW Ao FHFE AA FoldolA HistE AS AT F ST wWE

[e]
t =
Leptin?} Resistin®] @& o] 748 = AW Aoz Azhe ozl
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29 4-14. & W Ghrelin, GIPS] 23 # 3}

¥ 4-15. &7 N Leptin, PATS] &3 W3}

19 4-16. &7 Wl Resistin®] 2d ¥}
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(6) EF cytokine?d] oy W3l
- 16573 24 Fo 5 s Aste] HEHWelA dAE AMFHSAL F A cytokine§! IL-18,
IL-6, MCP-1, TNF-q, IL-17 Z8]3 IL-10& AU A Fo F FAdxad
omega-3+-3 V3RS W, L plantarum HY7712 2 o2 a2 58 Fo
<4 cytokine?] #HAEME ooz YERPAUHIY 4-17~4-19). &
3 el = IL-18, IL-6, MCP-1, TNF-a¢] A3 a7t 8oz vepgds
ARoew, IL-179 HAiaE FEHAA  yEdS  Fskth A RzeA 7
MCP-1{(monocyte chemotactic protein-1)= 3}8}F4 vz
CCR-2& MCP-1¢] #&A=A nZd2dZdTd & L& F7hdvks il gl
3 H AgAde] w2y IL-17% 74 TNF-a] &4 4oz &8 Zxy d4d%5

vebdl Aot gelg ]y wiEeo] TNF-at IL-179 sxtdolar f2]49l
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¥ 4-17. €% cytokine ¥d W3l el (IL-1B, IL-6)
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1% 4-18. % cytokine & W3 &<l (MCP-1, TNF-a)

¥ 4-19. €% cytokine ¥rd W3} el (IL-17, IL-10)
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(7) 2k 242 A4 s}

- <) EF SY2HE WA FAdFPA npel o] 1657 A AFH olF HEF dF W A
A Wste AR,  ZU2EE FHelA A ik Aol Bl A<
omega-3(Ath+w3)E Y| F3& L plantarum HY7712(Ath+K55-5), oA L& (Ath+YF)ol A
Fo)Ador FAadtysE AR FYAqui(ry 4-12). E3F LDL | AH S omega-3(Ath+o
3 L. plantarum HYT712(Ath+K55-5)5 A FH 3 oA Fodoez 7Aadhs Aol eF

v
PN
ol
N

- olgg dF FUzHEe A 3k 24 Y FElxHE Wstel AE Ao d=EAE Fe
stz 9, 2 x2A e Hd WstE Felsidvh b 224 e ZHEE o] L
plantarum HY7712 Fol- 2 A thZ£72 omega-3 FojolA AAHoz FoAd A 7

2 AAH1E 4-20). E3) L plantarum HYT712E 33 oA E =

2HZS sk, 28402 LDL FH2HE
FoA(Ath+YR) A &= 3+ 24 XV“ W 3} 7)
A2 omega-3 FolwHUY = Zd 2
7

13 4-20. 165 Aol AF o5 HAA 4
(992 9= 53¢ TG, TC, HDL, LDL)
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°
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61.11%

43
K55-5

=

=
A ek

03
44.449%
50

4-7, 1% 4-21).
€]

Ath
10/10(100%) 6/10(60%) 6/10(60%) 6/10(60%)

A3}t omega-3 A A

-
it

il

°
pad

AT

=

%
4-7. LDLR KO mice9 Tt

-
it

plantarum HY7712(K55-5)
(Ath+YI)ol| A4 & 66.66% 2]

Y
o
T
Tor

g e

.

=)

=

238 4-21. LDLR KO mice®] s = x| dltule]
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th o] WEE A

(1) QAE A2
- gate] Az Bl Golalsl opaluol el M E £ASI(E 4-9), FALE f4

le] Lﬁ-

M AEE Wasr. AR MTNCAE 14 o] Aud ofAUE $5ETE
of

vl

fe o

SR

A=
AR 7 el 10° CFU/mL *’FZ:C’E AAEGE. 7154 A L plantarum K55-5+=
3

S
= H44d oz A daEe] Tt
A= e meaoa A fEr o ER R oR Rz i Q4R o
$3taint.
WHA A 5

AA 7 (%) AN = (%)

Hepd 5.9 e 6

oF Al E =Y 22 oF Al 5= Y 22

Of A &% 0.5 of A &9 71

A 91.4
pH 4.5, Brix 7.03 pH 477, Brix 1694

3 4-8. opAfHl o] 2~ Hj ]

(2) A2k

FASl <100% okAiet Y sFFoRA] &> 2011d 8 FH A EA AT R R ok ]S
S F7bste] AEeS AM(IE 4-22), disklew, 2011d 9k 8l 27029665 wvfEho]
29351109614 9] wiZg 7I=38klaL, 20129 3§k @l 570671918 Wrlsto] 6,823,394,4189 €]
N&a 71580tk 20139 4€ 7704 @A 1,440,000,00090 9] W&o @4d3kal it

ol
iy

j=|

18 4-22. ok HE
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- L. plantarum HY7712(K55-5)2 U4t 93] Svpss 2 aAA A <Saolf=ZE &5
HES> (1™ 4—23)% 2012 7€l =Al8ke] 2012 g}\] o] %~ 124 31¥7kA 2,420,000,000
9] MES S8, 20139 449 79 FAZEA 1,240,0000009 9] miE-S V) E3ta

AT,

19 4-23. FTOFFEE

AR

V28 XS L plantarum HY7712(K55-5)2 L&A 7] ¥HE <3larofF =
4—24)% 20124 7ol E:Alsle] 2012W &4 o]F 129 3197H

1,760,000,0001 ¢] =] Aakelar, 20139 49 79 #A7HA 830,000,0009 ¢ HZ-&

aL Stk

7 %5

19 4-24, FEOFFEE A
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2. A42AF-ATFAALEFES] B HF)

hARUE - WA s BERdAe] Faie WEY B}

ol
do
2
al
>
(o]
<
o
=
©
o
R
Ak
ro
=

(1) BALB/c mice®] WV|ZHAM X} BAHRAAEE £ 3

vitro Bl F 5 HelA Ape] =T HE 24

(2) BALB/c miced| cyclophosphamide® Y7} FA}ge] W A3 S 23 & fAkt
(K55-5, KE5-5+K8)& A5 A, WodF7 &Aoo A=A o585 Alo]EFk9) ((IL-12 ¥

IFN-y) #3 &4
(3) BALB/c mice®] cyclophosphamide® £7F FAste] W A=
(K55-5, Ko55-5+KR)o] X 3tel A2 E AH2eA 3 Aauda dygs A4S 2= gAY &

S A FAad gads B4
U AE BE - AAOA FE st At Lactobacillus  plantarum KW @3k f-2kF) 3}

Lactobacillus plantarum K55-5 (A1)S AF-&319 ).

. AR A

(1) Study design of in vitro experiment

28 4-25, AR A3 In vitro A8 AE

- 352 -



3.2 Study design of in vivo, ex vivo experiment

¥ 4-26.

gt As 9o

(1) In vitro

A A3E9 In vivo A8 AE

b A=
Ak 2 AE | A A Catalog No.
RPMI1640 Welgene LMO11-01
DMEM Welgene LMO01-10
IFN-y ELISA kit ENZO ADI-900-137
Mouse IL-12 p70 IDELISATM ID Labs IDEL-Mul2
ACK lysing buffer Lonza 10-548E
24 well plate SPL 30024
96 well plate SPL 30096
LDH Cytotoxicity Assay Kit Bioworld 526102
IgA ELISA kit Bethyl E99-103
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sl

lo
=
o3
o
I
:
)
o
hu
N

= A Z3lo] RPMI 1640 £<o =
2 U cell strainer®?} syringe #5-+-& o|&3te] 7l A &4t AEXE FElAHY. &
B AY dAgARE 100 mm cell strainerel| F3A171 = 15 ml tubedl 2L 4°C, 1,500 rpmol 4]

B2 9428 A7 F cell pellets ACK Lysing Bufferdl] 187 dAEAA A TE A A5}
vk 919 A¥E Al RPMI 164002 23 94 AAE v, A% F59% 2 x 10°
B3ate] 10% FBSE dH1shs RPMI 1640 WX & 231, 37°CE %319
5% olitste A s EgekE HlEY] el A vl kel

[e]
- 4% gE Moz YA vk
=]

Iz )=

RIS )

(th 57 di2Alxe] F2 9 8%k

- 8F 39 BALB/c wF-$20] 4.05% brewer thioglycollate mediume F-713}7] 444
3 ml¥ 57 FAGE & 53 AR & F88] 3to] DMEM Hj A& o]-&3te] Fis 7%
Gk 15 ml tubeo] 23 4°C, 1,500 rpmol Al 10837 A4E2 A2l 5 cell pellets ACK
Lysing Bufferell 123+ a9 AAH AdFE AAAY. 919 MEE thA] DMEMeZ 23 ¢
A AHE g, Feld 230 MEZE plated] 2 x 10° cellymle] FE2 5381 37°C,
5% CO: #j&7]ell o] 2A3F mj &A1zl & 45 e A7 8l warm media® A2 3fo] w5

AALE AAT F A3

35

(&}) NK activitye] =4

- BALB/c #}$29 ulaS dudom FHate] vl E(effector cel; E)E &9]89th
96-well plateo] vFF2~2Z8E A& v F NK-sensitive AlXZ &2 YAC-1 AX
(target cell; T)E, E/T 1|7} 50:1 HEE 2A3Fo] 24417 &9F &5 Y3 ant adss <
o AAEYE Fsto] vk Feos FHI T Aejd dAMEVF 3 LDHS & kitE o]

&3to] AzxALe] Aol wre} A ).

ji

0
Ol

- A3 B 2-42-8 tubed] AFHF] TS A 10 mg T 100 £02] 0.02% sodium

S 7bete] 3087F WA & vortex mixerel 9@ 7A3tA awwlEle] eSS wrEo
7000rpmel Al 108 YA E2 3 5w A5 -S FH3] ELISAHC 23] IgAe 4s =AY
=

(vh) Alo]E7IQle] &4

- -80°Cell xuo] E wF FEd F FAH AEE AL AFEAR] S AMEEA
th, SAYWHLS IFN-y % IL-12 ELISA Kits o]&3le] AZAL AAIEE Wi 1]
ELISAH o & A=Fstqrt

HN
Ol
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(Ah &7

- In vitro A &M e 33 ol Adel HiFAE mean £ SDE F A on, vrE A HF
27k BAAE = Student's t-testE ARE3 o F23HE P<0.05NA] Hyrgk e 94

kol & +-3FSi .
(2) In vivo

h A2 A
- 2 gk ASE RE B2 A3 Fynlel LA £
(¢l HE 2012-10-0010)% 333} At}
- AF 652 BALB/c @3 ki vehnbol 9 €(Scoul, Korea)ol A Tadske] Abgatsith.
£ nhpal SR U2°C, $F 50£10%2 A4 84 20& £ 292014 12hr/day
% aoH, Ane A5EA 4AGES Stk 48 A A4 1529 A
3 710& ol w3 A7 F Aol A

e saugedane &

o

ol

O FoAZ4: Ad9A3st 2247 ¢4eA cyclophosphamideE E7FFALSE & wjd AFF o 24
ph2zo] whel® 200408 A TFeI(6x10° CFU/MmL 28/9) F wig 2 9 do A3 ==
M AR (6x107 CFU/ml; A Al2) 414 & iz 39S 57 &9t
AT e
(M 22 2 g4
(98 =A)
AF)
A 2T Saline AIN93G A=
e B ey i i Saline AIN93G ALE
WA A} + Kbb-5 K55-5 AIN93G(K55-5 &3
AIN93G
HAA S + Kob-5 + K&+ Kb55-5 + K& o
(K56-5 + K8 =3}
@ WA s =
ob R cyclophosphamideE 200 mg/kg o & H7FFAF 13] A A 3}9}1:}
B AR SAFA AA 7Y g AEE Sl A4S F8d $ ELISA Wel 23k

IFN-yo] & 8helshalut.
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Q@ wHel A

- FAS Ede did FA= ey 2ol AP AFed AMSHd BALB/c vR-2E 407)
JE A=, CY HIPET(AINISG), CYAHY F f2rs %3

(AIN93G+KB5-5, AIN93G+KB5-5+K8) & 4 wo = T3] 2147 A44S &

279 IgA &A A4k o] mAE GFEFS Lopry] fste] v AF I

g 273¢ A e-tubedl 73T

@ AuEABE
- BE FEo| Uste] WY 13 duFdude ANFAom, QusgnEe g Fus
= AR A% AN

- AF EA MARAE SPFOEA vhesol e ATl AR 9P s

v},

- REAoR e AFee] uge] ¥AE AW H, APEE AF Aolo] @ WoB
544

D g-AF A% = AR @) AF (@x100
2) FAG = AGTAN 0F-AF A5 FiE / DETOA ) vF-AF A5 P

o

FE5&Ee E4e 7|7tdA 9 7 Figure®t H 2 ZFex= A3 Tabled o] &3]
, EAZZE YW SPSSE o] &3] ANOVAY A EA oz Tukey

test, independent T-test, Dunnett T3, Kruskal-wallis multiple comparison testE 4 3 3} ]t}
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vh AlE A
(1) In vitro

KeR
7] =S 712k} oLo}y_eﬂ_, IL-12% vokdk v 5
7hA = Aol EFRSL il IFN-y& the] A& @A sste] 2 A 2o v A
F7FA 718, Th-1 celld] &35 FX8h= IL-128 ¥rEouls= 7|58 7H2t)h
- o]E AlolEFIIe] EA-S 9I3le], BALB/c vh$29] nA-S AE3e] o

=

=, frabts Askdeh. 27 dixad 4 dxw (LPS 50 ppm, ConA 5 ppm), AHE *
g o2 Yol ELISAES 389 vHKS, K55-5 @ K55-5+K8 o+ Z7tol| thale] IFN-y =
A AFTe 10°, 10°, 107 CFU A2, IL-12 34 A3d7e 10°, 107, 10°, 10° CFU A2 dh.

7 Ay K8 K55-5 &5 Agw @ K55-5+K8 &2 oA IL-12, IFN—M B¢ =z
ol wE T 4%@3?& Fo3tAl F7hekdth IFN-y9] - K8 K55-5 w5 AHea %
K55-5+K8 &3318] oA 10" CFU ¥ =0 7bd & @42 warh IL- 124 woﬂ K8

s 2lio] 10° CFU v EolA & 48 H9om, K555 LﬁxmilK55—5+K8 =349
T 107 CFU =M 7H8 T S48 BTk 4-27),

2 4-27. VA Eo| ek Afo]ETLQ] WSk
p<0.05: *; p<0.01: **; p<0.001: ==+ ys. control
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() EAd 2 Aol A fabre] A2 Al AlelEFQle] W3 &7

- BALB/c mouse®l thioglycollate® 44 A 57 FAlste] DMEMO.Z A3 ] @Y AX
2 &g 3 5, FAS Agstdnh 242 dxzadd A tE2a (LPS 1 ppm, ConA 2 ppm),
2k AT (K8, K55-5 2 K55-5+K8 + z+7} 107, 10°, 10° CFU #g)o.2 o] ELISA
2 P30k K8, K55-5 ¥ K55-5+K8 ol A =4 IL-12, IFN-y9 3¢ ¥ % gEz o=
FroletA Sk ATHLE 4-28).

% 4-28. B YA A Ee gk Aol BT W S aF
p<0.05: *; p<0.01: **; p<0.001: ==+ ys. control
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(2) Invivo - FAb7te] A7FolE B3 ugTF 24 &
- BALB/c "h$-2=9 cyclophosphamide%: v F )

(K55-5, K55-5+K8)% MY & 743 4750l 9tk dd57 @40 A ofe IL-12
IFN-y % NK activity & 54 o]—O:] B 51 ),

of\

2
flo
(-1
et
5
20

i

- Azbe] APEAL T b o] glolA tETe] Histe] St

Weight + SD | Spleen Weight + SD |Spleen indexSpleen Weight Index + SD
Normal 19.57+1.22 0.10+0.02 1 0.50+0.08
CY + Saline 19.37+£1.35 0.08+0.02 0.84 0.42+0.10
CY + K55-5 18.29+1.67 0.08+0.02 0.84 0.42+0.14
CY + K55-5 + K8  18.79+0.86 0.08+0.01 0.86 0.43+0.05

1) Spleen-weight index = Spleen weight (g)/Body weight (g)x100
2) Spleen index = Mean of (Spleen-weight index) in test group/Mean of (Spleen-weight index) in
control group
Normal @ A dlZxa
CY + Saline : 9943} f¥ F Saline 2 7-Fol
CY + K565 : W As #& § K55-5 A 1Folx
CY + Kb5-5 + K8 : A3 ¢ & K55-5 + K8 A7-Fof+
4-9. A% = 87 FA(meantSD)
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- BALB/c wh-22ol fabets A5 3

T NS AEslY 9d Ax= Bt gt
At oA AFE W8I o] WY A U])eS dlis T8 APolEIIRICRE dHA 9=
IL-12 2 IFN-y9] Alo]E7}el& ELISAE o] g3lo] =AFdr) IL-12% WA f2

v &to] CY+KH5-5 M3 CY+KE5-5+K8 A gltollA EAF ez #9(P<0.00D)3HA F71+
Ak m3 CY+KH5-5 A glwtell nls] CY+KH5-5+K8 A g|sroll Al IL-12 &4 o] %Q(P<O 05)
A F7FE ek IFN-y&= CY+K55-5 A g3 CY+K55-5+K8 A g =% Wl A {3
ol wske] FAA R Fo(CY+K56-5 A i, P<0.05, CY+KB5-5+K8 z%ail, P<0.001)3}
A S E QAHE 4-10, 27 4-29).

Group (Mean + Standard error)

P value
Normal CY + Saline CY + K55-5 CY + K55-5 + K8

+

IL-12 3428 + 3.028"Y 2501 + 2464 | 4396 + 4252™Y | 5929 + 5659”7 |0.000 ¥

+

IFN-y 21744 + 45447/1893.6 + 182.05 3130.55 + 474.57 |3599.10 + 232.66 > 0.001 ¥

1) Kruskal-Wallis multiple comparison, 2) Independent T-test (vs. CY +saline), 3) Dunnett
T3, 4) one-way ANOVA
(p<0.05: *; p<0.01: **; p<0.001: *%x*)
£ 4-10. 114 A5 Aol A9l Aol EThel A B4

D IL-12 level @ IFN-Y level

79 4-20, W1 FE RG] A 9] Al A 24
(p<0.05: *; p<0.01: **; p<0.001: ***x ys. CY+saline)
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(2h) Aol Ao Aol EFL] #4

- BALB/c vh¢20 fAbtE A5 8 & WA Aol EFRl #ES &Rl 93k
SAES A ske] HAHS A8k IL-12 2 IFEN-y8] Alo] 71618 ELISAE o] &3¢
A A A AFFo 7Y A9 IFN-yi= HAAS 3% o Hrh K55-5, K55-5+K&7 &
T BEAFoR Fo(CY+K55-5 @ P<0.01l, CY+K55-5+K8 A #];P<0.001)3tA F715
Atk w3 CY+KH5-5 e ol n8] CY+K55-5+K8 A #lo] 9] (P<0.05)3HA IFN-y 24
o] T/ A IL-12% WA f8 & By} Kb6-5, Ko65-5+K8 o ZF BAFoZ 9
(CY+KB5-5 A g+, P<0.01l, CY+K55-56+K8 A2, P<0.05)3tA F7h= Aok 4-11, 19
4-30).

A2

Group (Mean + Standard error)

P value
Normal CY + Saline CY + K55-5 CY + K55-5 + K8

10045 +

6,959 6327 + 6195 | 83.00 + 4613™Y | 8825 + 96167 | 0.001 Y

IL-12

IFN-y 1860.15 + 42.03""| 671.53 + 36.84 | 853.65 + 3526 " |962.85+ 39.45 V| 0.001 V

1) Kruskal-wallis multiple comparison
(p<0.05: *; p<0.01: **; p<0.001: ***x ys. CY+saline)
¥ 4-11. @A A e AlelE71Q] il #4 (IL-12; n=20, IFN-y; n=20)

D IL-12 level @IFN-Y level

28 4-30. Aol A2 Alo]EFIOl ywl B
(p<0.05: #; p<0.01: *%; p<0.001: #=* vs. CY+saline)
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(v}) NK activity =4
- NK Axs fz249 =3 o
Zq9k B gagohes gy W
orolm o]jm A ErL} ufolE
EAAEE FFoRA 49

[}

o

74 o] A :

_ o]a]rs]r NK A2 »de 3 AT FolE AT BALB/c vF¢2¢] uH
Aoz FH3le] w M E(effector cel; E)E +W 3 & NK-sensitive AYXZ &
YAC-1 Al E(target cell; T)E 50:10] HEE A3t 2447 &<t vjgstath. NK Al
AEEY eHe B BHo2E NK AlX7F A2 459 YAC-1 AlEE +43k

LDHE A3l "W (modified lactate dehydrogenase [LDIH] release assay)s ©]-838}F

=

- FAES AT FAE vhe2e ulEel A NK 24 & %73' = F 4-120 ERSITH
Z, NK Alxgd4dL 50 : 19 effector/target (E/T) ratiooll A, A 9 H-$ 3390 + 2.811%
9] NK activityE WERAIL, WA 872 796 + 3.413%, K55-5678 31.04 + 6.141%,
K55-5+K87 2 3448 + 5.718%4 ANE Vet AN ol vlEiA AgASE fE el A
e NK activityE 3133, WAA3 F Lol HaA Kb55-5 illf]' K55-5+K8 -9l 4]
NK activity7} & A4 79(P<0.00D)AA S7H= Ak Ko5-5 w5 A2 ¥ K55-5+K8 &3t
At ke Fo Ak vEbyA skl (& 4-12, 2% 4-31)

Group (Mean + Standard error)

=
o>“ iin)

P value
Normal CY + Saline CY + K55-5 CY + K55-5 + K8

NK activity 3390 + 2.8117Y| 796 + 3413 | 31.04 + 6141772 3448 + 571872 | 0.000 ?

1) Tukey HSD, 2) Kruskal-Wallis multiple comparison
(p<0.05: *; p<0.01: **; p<0.001: ***x ys. CY+saline)
¥ 4-12. NK activity =4

Splenocyte (Effector cell) : Yac-1 (Target cell) = 50 : 1
18] 4-31. NK activity (p<0.05: *; p<0.01: **; p<0.001: *** ps. CY+saline)
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(3) In vivo - frAkero]l A AR S H2lS T8 FdHy 243
- BALB/c ¥}$2=°l cyclophosphamideE &7 FAete] WY AH3E FHs & fikat
(K55-5, KB5-5+K&)e] 23te JAAREE 2143F A A2 aAAEzEe] 4% & &
selr] W] olE B o B £ F RS lgAe) F& AU fgad] %
o] F7hste AL Helste] fAkTe] FuWAY B PolsAh
Oh datEad
- 7h7he] NPEAS Fol@ o] golA mETe] wiste] BWE FHe WA ¢l
Ak
() Az HsE4
- 0,3 7 14, 21¢Al AFE& 4% 23, A% (NormaDwreol HlsfjA Hg A5t 72 thx
TR SRS EFF aAME FoTel 39 AeAE fod Yv AaE uPou, 1Y
zhell = Ao AT gl SH3E 23E HATHE 4-13, 19 4-32).
Group (Mean + Standard deviation)
1)
CY + AIN93G | cY + AIN93G | P
Normal CY + AIN93G
(K55-5) (K55-5+K8)

Day0 18.23 + 0.80 1844 + 0.84 1896 + 0.63 1869 + 0.56 | 0.142

Day03 1881 + 079 |16.81 + 1.09**?| 17.37 + 091*? |16.93 + 1.10**?| 0.000

Day07 19.63 + 0.95 17.78 + 0.88**? | 19.07 + 0.96 | 1862 + 0.98 | 0.001

Dayl4 1990 + 0.99 1959 + 0.82 1971 + 092 1949 + 096 | 0.779

Day21 20.28 = 0.67 20.77 £ 0.84 20.27 £ 0.52 20.26 £ 0.51 | 0.232
1) One-way ANOVA, 2) Tukey multiple comparison
(p<0.05: *; p<0.01: **; p<0.001: *** ys. control)
Normal + AIN93G : AT AINISGAIR Fo+
CY + AIN93G : HAs 2% F AINISGALE Fof
CY + AIN93G(K55-5) @ A3l {3 & Ko5-58 X338k AAAE Fof
CY + AIN93G(K55-5+K8) : WA sl ¢ $ Ko5-5+K8S X33t AAAE Foa

¥ 4-13. AF =4 (meanzstandard error)
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N
i)
-
[G6]
[\
do
r)«
M
o
"
of
off

Aol ohE A

O{N
i‘l

= o

[¢]

%

(th) IgA WE=H
- Akt s E23HE AAANEE A SFle W v el Ao IgA FA ALkl m A=
FE Holr 7] f3te] W F9 IgA A #HE ELISAE o] &3l ZA3IAT. 149 Aol A
A A 5 2ol vls] K55-59 K55-5+K8E X383 mAlAlR ol A IgAQ) Oko]
Aoz FolstA Frrstth. wEbA, FAbrg 23ek A AR AL v %
He] gAste] Ge MAE Ao®E AMREYGE 4-14. I 4-33).
Group (Mean + Standard error)
CY + AIN93G CY+AIN93G
Normal + AIN93G CY + AIN93G
(K55-5) (K55-5+K8)
3 Day 4478 + 512 6.92 + 0.18 1474 + 2.73*Y  |1439 + 1.39*
7 Day 5541 + 1641 6.72 + 0.10 973 + 1.07*Y |1470 + 116
14 Day 3891 + 10.75 435 + 0.62 1490 + 429*Y 4407 + 12.83*"

1) The independent t-test (p<0.05: *; p<0.01:
it 4-14.
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wx; p<0.001: #x vs. CY+AIN93G)
oA 9] Tgh WE 54



4-33. 9 IgA FA (p<0.05: *; p<0.01: #x; p<0.001: k)
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3. A4-3AF- AT HAA LR ZEY FEA

i
i
4

112" H 1 ’ ’
SR Aoh I, FPARTOD B
S wEAsd dE FEALS FNEEY, FIApwels $, FAwAold F, Fuaks
Fog BA

T AEe] wEA , T
EAjotd g, StsT 58 sk 24

- Column chromatography % solid-phase extractiong £3le] & AES 28 AA

L Seof 2 E L] AAFA RS TR A3 fAEFE A

(1) frabs A

7h ANEA=

BB @ ofxjF 2~

B6 : Lb. casei B6%] ofzF2
B8 : Lb. casei BR2] ofzF2
55 @ Lb. plantarum KbHh-59] ol WHa &

Lactococcus lactis ssp. cremoris K601Y 9] ok~ HE &

e T
folt oy
o

() Ay

(D Total Phenolics

@b 26 mLe FwFel A= 200 uLs #H7kghoh

& 200 pL Folin & Ciocaleu ¥ Al9fS 7} £ vortexdu

h 6% & 7% NaxCOsE 200 uL #H7}skct

€& 90%-7F A2 A Wkg-A 71T},

750 nmoll A 24 3k}

Total Phenolics ¥ gallic acid euivalent(GAE)/100 mL sample® YERHTH

@ Total Flavonoids

@b 500 ule] sample®] 2 mle] ddH20E = 7}sic),
© 150 ule) 5% NaNO.Z #H7lstt), (0%)
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€ 150 ple) 10% AICLE H7)sto). (58)

€ IM NaOHZ 1 ml #7}3tc} (63)

ZA] 510 nmell A &3 =E =435

Total Flavonoids®¥ < catechin equivalent(CE)/100 mL sample = e}

@ Total anthocyanins

@b 6719 test tubeol 200 uL 2] samples Zt7z} & 713kt

@ 3709 test tube®| potassium chloride buffer (pIH 1.0; 25 mM)-S 3,800 uL® H7}sko),

& YA 3709 test tubed] sodium acetate buffer (pH 4.5; 400 mM) 3,300 uL® = 7}3kt}.
& 152 % 510 nm®} 700 nm oA FFHE=E A3

Total anthocyanins®< mg cyanidin 3-glucoside equivalents/100 mL sample® YERHTE

@ DPPH
b 80% methanols ©]€3te] 0.1 mMe| DPPH £94-& 9=t (2057t stirring)
@ DPPH 492 517 nmel A 0.650 = 0.0209] &#& 2= HAS
(80% methanols ©]-& 0}04 dilution)
& AZ 005 mle e ¥ 295 mLe DPPH &8 FH7het).
€ Vortexing® 3087t 220 A&t} (in the dark)

@ 517 nmoll A FHEE FA 3} (at 30min as end point)
®p Vitamin C equivalent antioxidant capacity/100 mL sample = 333k},

l

® ABTS

b 1.0 mM AAPHS} 25 mM ABTS™ < amber bottleol 7} ¥ 100 mL PBS #%#& W=
o}

& 30%-3F 70°C water batholl 4] &3],

& ABTS @1z &g Aoz 23

& Acrodisc LC13 PVDF 045 pme o] &3}e] ¥ g},
734 nmol A FFEE 0.650 £ 0.0202 PBSE o] &3lo] A3}

@ oA gl SRS Ad = Eol 37°CH| W}

¢p 20 uLe] Al=ol 980 wle] v &os ol WA 7T,

©p Vitamin C equivalent antioxidant capacity/100 mL sample = 333k},

—_—
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(vh 23t

FTH =YL 57HA AZolA kel Xpolrt yEbubAl @kal, FEEE o= ke B8 WA
T = okl > B6 HEE > K55 > RNA HEE $o|Qlth B8 HEES RNAS U E Eo
vl of 16 B2 FETHH o= s HoFoth SFEAotU ] FHEEd Kb WEES A
93k 4Fe] A|m7} SFEAoH ] Fhako| A Ao]7t glow uiwk Koo WEEY 4F ¢ vE o

A wE QtEAold TS YERAT Abslsd SA4olA = ABTS, DPPH.BfH &S ARS
3-9th. ABTS A& WA= BB, B6, 55, RNA, Higd] 717} 369.83 + 1567, 372.83 £ 26.92,
396.17 + 3223, 379.17 £ 24.38, 360.83 = 1531 mg vitamin C equiv./100 mL-S eI,
DPPH A3 WHelA+= BB, B6, 55, RNA, #jgy] 77} 14146 + 10.03, 137.29 + 556, 132.79 +
8.25, 141.46 + 6.78, 15546 + 3.63 mg vitamin C equiv./100 mL-S e}

ABTSE o] &3+ 3ihsls ol A= Koo7F 71 4 et o, DPPHE o] &3 4hst
Ae Ko57F 71 BEA ErETh dAkses A Ee A"Ee vgd rEs 43 o
Z de ol4 =A% DPPHYF pH, ¥, €% Sol WsiA d&FS ¢e o @Holn o]
gl ABTS @hejzds o] &3 A8y S We Wl pHel A&8E ¢ v dAikst 4%

2 5 Agme Aoz dste 41 Aoz AzAnp?,

Antioxidant capacities

Total phenolics Total flavonoids (mg vitamin C equiv./100 mL) Total anthocyanins
(mg GA equiv./100 mL)  (mg catechin equiv./100 mL) (mg C 3-G equiv./100 mL)
ABTS DPPH

B8 176 00=8 032 49 361 902 369 8315679 141 46 =10.032 0.50£0.072
B6 178.92=5912 44 73+1.850 372.83+26.920 137.29£5 560 0.49=0.042
55 178.00=6.233 34 62+2 M9 3961732 232 132 79=8259 0.38=0.06%
RNA 177.00=4.762 30362719 379.17 £24 2820 141 46 £6.780 0.43+=0.0520)
HHEH| 178 83 =6 609 48 3811 652 36068315310 155 46 =3 .63 0.45=0.0520)

i 4-15. Levels of total phenolics, total flavonoids, total anthocyanins, and antioxidant

capacities of five samples
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(1) spFokAl ‘M &S] 7184

Mo
e
2,

oh AR

K55 : Lactobacillus plantarum Kb55-5 &7}
Base @ sF5#oFka] okzf Base

(D Total Phenolics : AFAgF W& o (1) (V) ==
@ Total Flavonoids : AFA) 'J RS U (1) (W) JZFxE
@ Antioxidnats capacities (ABTS and DPPH) : A48 W 1 (1) (V) Fx

(ch) A=
- 3}Fokxl ] ok Base®t L. plantarum K55-5% 7138 @& E(KHHh-5)9 £dE aks =
Astgr. =4 A3 Base, Ko5-5 717} 147.6, 161.6mg gallic acid equiv./100 mLe] =& 3

wFs UElWlth L plantarum K55-58 FH7bste] a7l WEEC] o] Mlste] FHis
skako]l = yErutth EEZErxol= $HaRE Base, KB5-5 ZH7t 484, 357 mg catechin
equiv./100 mLE YElT o] L plantarum Ko5H-5E A 7Fsh W@ ool H)gle =2 &
ZTEol= gae ety Sdle dEd s g8l L plantarum K55-573t0] FETH o=
g Aer el IS HAA Kot ARt ed SA A= DPPH, ABTS#HHZA & AS:

mLe YEW I, ABTS AR A= Base, K55-5 7—}7—} 197.1, 1537 mg vitamin C
LS YEeWth. DPPHSF ABTS Ad8W =5 txwo] L plantarum K55-5 ¥

B Ag Tawe] s we PSS et Loplantarum K555 #FE s %
o] ArFitols QS FHOY, EZPgH ol ek B sty AsEHdE GFS 7
AA F
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i 4-16. Levels of total phenolics, total flavonoids, total anthocyanins, and antioxidant

capacities hoth base and K55
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- T AETE) PR F49 Al A% T WaE stk APolE
CAZEE 00 600274 9o, 60% Ao R WEE =43
LR ES DR

>< Lactobacillus plantarum K55-5 T+5FE = %’/]d wE Tt B
t} &Aoo w wglon A 1R H uxad wEae gaksse 7hzh 1410, 111.7
o

mg vitamin C equiv./100 mLeo]% o™, 105X a3 daeo il
153.7 mg vitamin C equiv./100 mL o = el 18oA F

mg vitamin C equiv./100 mLo 2 eI 102 A F #3719 AFo]+= 43.
equiv./100 mLo = YErEth 178 7|02 98] X & thxy $a oo itas g
zbol= of 15¥E F7)skAl vhebwkal, Alzko] Xl wel dibsls wWske] Aol e
2 Skt

18] 4-34. Kinetics of antioxidant capacity by two juices of Purple
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3 e YEADS B9 BE F FRALSY uw B4

M) shFob HES FEYE 57

oh AR

O MRS : 1]#]
@ ®ikA WA ol Lactobacillus plantarum K55-5 3=

@ ®I%E : Lactobacillus plantarum Kb55-5 HF 5 3FF%oF w3k vj ]
= Ao = 50mL7| = 50uLw HE (0.1% HE)

@ =3 opAfERE

© dAeg @ A My & ofxj el

® HE : oAETA + vFS $18 Lactobacillus plantarum K55-5 & A%

@ &a oA EstY + WIS 9138 Lactobacillus plantarum K55-5 & 2443 &
A%k AA AFE GFFOA HE) = AA AFSE AME A AXEE Fa wjdd
Bl

() Ay

@ Total Phenolics : AFA| g W& o} (1) () =

@ Total Flavonoids : ZkAl3F W2 . (1) (W) #F=

@ Antioxidnats capacities (ABTS and DPPH) : x}A|8F W& ok (1) (V) Zx
@ Total Anthocyanins : AHAIgF WH LS o (1) (W) =

® HPLC Analysis
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4-17. Levels of total phenolics, total flavonoids, total anthocyanins, and antioxidant
capacities of eight samples
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(2) BFFokA ‘HE'9] in vitro B7}

oh AR

O =3 1 kA&7

@ dAe @ A My & ofxf el

Q® HE o=y + wike 93 Lactobacillus plantarum K55-5 HE A3

@ TE o oopAETr + w|%S 3 Lactobacillus plantarum K55-5 & 247 7F 3
® A% AA AF

() Ay

@O MTT assay : Cytotoxicity
@ 96-well plateo] PCI2 cells 1.5 x10* cells/100uL medium ©.2 =23 24X+ Qb
incubatorol] A #l % /\] 71},
B 71E wiA AlA § FBS7F A7F HA] &2 wjAE o] &ste] A4 sx=E 34 Azl Sample
S ZF wellell 100 LJL 71 F 2477 <t incubatorell 4] vl kA 71T},
& 71 8% A4 F 100 uL MTT stock solutions #7}3he] 37447

vl &k gkt
€ ¥ige] A & DMSOE o] &3l Alxel ¥ MTT formazans o9 5
Spectrophotometer = 540nmeol A &3 =E =4
@ DCFH-DA assay : intracellular antioxidant activity assay
&b 96-well plateo] PC12 cellS 3 x10* cells/100uL medium .2 23l 24A17F %9F incubator
ol A B A7
B 71E wiA AlA § FBS7F A7F HA] &2 wjAE o] &ste] A4 sx=E 34 Azl Sample
& 7ZF welldll 100 uL H7F $ 24412 &<F incubatorol A vl A 71 T},
& 712 ## A4 3 100 uL DCFH-DA stock solutiong 7Fale] 147+ FoF

vl &k gkt
@ Sampleo| #7l9 #jAE AAH = wA ] 314 ¥ hydrogen peroxide(600uM)E controlS Al
2|8k 7} wellell 100 uL 1A1%F &<t incubatorell A 8l A 71 T},
@ wjkey A A F FA] Spectrophotometer® 485nm (excitation wavelength) and

530nm (emission wavelength)oll A &#=E =43},
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(ch A3}
- MTT assay® o] &ate] Efoz %4 3715 & A3 800(ug/ml) 7H4 54E e
ol Hi HEE 800(ug/mL)7tA AAske] DCFH-DA assayE 233t thData not
shown). WA Hisrsim 44814 22 74 F DCFH-DAE 3% probe® ©]
of £, ANe, ¥F, wu, Ao 484 rEdsd g BhE 2R 2D D
s 5 %= YEd Aola, 7R AgE XY TLEE YE
2 A5A ~EfAE s tﬂ] EHZ%IOH vl 3k & A 37
AAT, A, LE AW A ) AR wF ke
A mzow A AEfHAE Z}¢Al 7= 23E dERY

1% 4-35. Determination of intracellular oxidative stress level by pretreatment with mixed

vegetable juice in PCI2 cells.
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218} 4-36. Determination of intracellular oxidative stress level by pretreatment with

vegetable juice with thermal in PC12 cells.

218} 4-37. Determination of intracellular oxidative stress level by pretreatment with

vegetable juice with thermal treatment and fermentation in PC12 cells.
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A

4-38. Determination of intracellular oxidative stress level by pretreatment with vegetable

juice after fermentation without heat—treatment and fermentation in PC12 cells.

19 4-39. After fermentation of vegetable juice, thermal processing
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(3) HPLCE &3 A =49 Ax/44d &4

- opFA &3t dAE, FFE, PR, Ao A AR dHe dgs B4 S
LC-MS/MSE AF&3Fitt. #4482 Halo C18 column (21 mm, 100 mm, 2.7 um
Advanced Materials Technology, Wilmington, DE, USA)E o|&3}3t} o5 o=+

DDW(0.1% phosphoric acid &)@} acetonitrile(4% phosphoric acid &) AF&3H9aL
520nm Iol A ctEAjold 9F 2 Auts #sleic).

P

18 4-40. HPLC chromatograms of different mixed vegetable juice
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- oRAF e Hepd, S, RS, A, AlEAe S|, o F e QFEAlobH S K
ghdo] 93 Ao wm A wetgte thE A ¢tEAlold o R cyanidin 3-(2 7 7
-xylose-6 © " —glucose-galactoside), cyanidin 3-(2 "~ * -xylose-galactoside),cyanidin3—(2 ~ ~
-xylose-6 " " -sinapoyl-glucose-galactoside),cyanidin3-(2 = " -xylose-6 "
—feruloyl-glucose—galactoside), and cyanidin3—(2 " -xylose-6 ~ ’
~(4-coumaroylglucose-galactoside) 0] 91T, Cyanidine SFEAlole] M B oz A
oA aatsl, FdF 2 g s Ao Hu Ha I’

- 4F 9 AR HPLC AFEFS xol& gllomw ol MS #AdAR FHd3 FFo=
el @4l 2d2FE dEAoldWI}t (cyanidin, pelagonidin + pentose + hexose)d}
chlorogenic acid, asperulosidic acid% ©] spectrum¥ MS/MS fragment pattern ¥4 23} 7

=5 3T

¥ 4-18. Identification of phenolics in by reversed-phase HPLC and LC/MS
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- Cyanidin—3-glucoside suppresses BlalPDE-induced cyclooxygenase-2 expression by
directly inhibiting Fyn kinase activity. Biochem Pharmacol 2011 Jul 15:82(2):167-74.

- Coffee phenolic phytochemicals suppress colon cancer metastasis by targeting MEK and
TOPK. Carcinogenesis. 2011 Jun;32(6):921-8.

- Kaempferol attenuates 4-hydroxynonenal-induced apoptosis in PC12 cells by directly
inhibiting NADPH oxidase. J Pharmacol Exp Ther. 2011 Jun;337(3):747-54.

— (Caffeinated coffee, decaffeinated coffee, and the phenolic phytochemical chlorogenic acid
up-regulate NQO1 expression and prevent H:O.-induced apoptosis in primary cortical
neurons, Neurochem Int. 2012 Apr;60(5):466-74.

- Optimization of Enzymatic Treatment for Compound K Production from White Ginseng
Extract by Response Surface Methodology. Biosci Biotechnol Biochem. 2013 May 7. [Epub
ahead of print]

— Eupatilin, a major polyphenol of Artemisia plants,inhibits Aortic Smooth Muscle Cells
migration via attenuating PI3SK activity and MKK3 and MKK4 phosphorylation Planta
medica. major revision

— Anthocyanidins, a novel Focal Adhesion Kinase inhibitors, attenuats PDGEF-BB-induced

vascular smooth muscle cell migration Cardiovascular research major revision
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@® Eun Hey Kim et al. Optimization of Enzymatic Transformation for Bioavailability of White

Ginseng Extract Usin Response Surface Methodology
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— Changes in secondary metabolites of green tea during fermentation by Aspergillus oryzae
and its on antioxidant potential, Food Research International, 2013, accepted

- Metabolomics—based optimal Koji fermenatation for tyrosinase inhibition supllemented
with Astragalus Radix, Biosci Biotechnol Biochem. 2012;76(5):863-9.

— Metabolomics analysis reveals the compositional differences of shade grown tea
(Camellia sinensis L.).J Agric Food Chem. 2010 Jan 13;58(1):418-26.
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- International Seminar & Expo on JAMU (2010)
@® Jackyung Kim et al. Anti-photoaging activity of korean medicinal plants in human
dermal fibroblasts.

- 11th Asian societies of cosmetic scientists conference (2013)
@ Ji-Eun Park et al. Preventive effects of kirenol isolated from Jeju jindeukchal

(Siegesheckia orientalis) on UVB-induced photoaging in human skin fibroblast.

- b2 E ks AT8AF StethE] B A V]F3] (2011)
@ Sukyeong Mun et al. Effects of some korean medicinal plants on procollagen and matrix

metalloproteinase (MMP) in UV-irradiated human dermal fibroblasts.

- -3 AEAErs] AN EAD (2011)
@® Sukyeong Mun et al. Anti-photoaging effect of Siegesheckia orientalis L. on

UV-induced damage in human skin fibroblast.

- b2 E ks AT9AF St B A V]F3] (2012)
@® Sukyeong Mun et al. Oral Administration of Siegesbeckia orientalis L. Extract Protects

against Photoaging in Hairless Mice.
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- b2 E ks AT9AF St B A V]F3] (2012)
@ Ilece-Bong Pyun et al. Synergic effects of Siegesbeckia orientalis L. with green tea

extract on UVB-induced skin damage in hairless mice.

- St A E A FH s FAANEZAALA 7] S= 3] (2012)
@® Mi-Bo Kim et al. Optimization of high hydrostatic pressure extraction of kirenol from

Siegesbeckia orientalis L. using response surface methodology.

- 101287153 2 FAS=3] (2012)
® Young-Mi Kim et al. LC-MS-based Chemotaxonomic Classification of Wild-type

Lespedeza sp. and Tts Correlation with Genotype.

- 20123-= thALA| B3] SR A1 ZA4F (2012)
@® SaRa Lee et al. Mass Spectrometry-Based Metabolite Profiling and Antioxidant
Activity of Different Sizes of Aloe vera (Aloe barbadensus Miller)

- 20123-= thALA| B3] SR A1 ZA4F (2012)
@ Ilye-Min Park et al. Mass Spectrometry - Based Chemotaxonomic Classification of
Penicillium Species (P.echinulatum, P. expansum, P. solitum, and P. oxalicum) and its

Correlation with Antioxidant Activity.

- 20123-= thALA| B3] SR A1 ZA4F (2012)
® Soo-Yeon Lee et al. Mass Spectrometry-Based Metaholite Profiling and Bacterial

Diversity Characterization of Korean Traditional Meju during Fermentation.

- 20128kt ALA 81 3] SHAI ) ZLAF (2012)
@® Mi-Yeon Lee et al. LC-MS Based Chemotaxonomic Classification of Aspergillus spp.

and Tts Discriminable Metabolite, Neosartorin, with Antibacterial and Anticancer Activities.
- 20123-= thALA| B3] SR A1 ZA4F (2012)

@® Jung—Nam Choi et al. Influence of Iron Regulation on Metabolome of Cryptococcus

neoformans.
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- Extract from Dioscorea batatas ameliorates insulin resistance in mice fed high—fat diet
J Med Food. 2012 Jun;15(6):527-34.

- Artemisia iwayomogi Extract Attenuates High-Fat Diet-Induced Obesity by Decreasing
the Expression of Genes Associated with Adipogenesis in Mice. Evid Based Complement
Alternat Med. 2013,;2013:915953.

— Involvement of SIRT1-AMPK signaling in the protective action of indole-3-carbinol
against hepatic steatosis in mice fed a high—fat diet. J Nutr Biochem. 2013 Jan 18. pii:
S0955-2863(12)00296-3.

— Taurine ameliorates hyperglycemia and dyslipidemia by reducing insulin resistance and
leptin level in Otsuka Long—Evans Tokushima fatty (OLETF) rats with long—-term diabetes.
Exp Mol Med 2012 Nov 30;44(11):665-73.

- The effect of coated liposome from Discorea Rhizoma Extract (DRE) on hypoglycemic,

serum insulin and lipid in streptozotocin—-Induced Diabetic Mice =23 %3} 3] %]
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- S22 EA Y 2011 A EA L (2011)
@ Tacsun Park =374 AFx2AE A7 52985 $HEA W gALsS
ol&ll &} A%7] 2 e Advkgr

- Annual Scientific Meeting of Nutrition Society (2011)
@® Taesun Park Resveratrol

exerts anti-obesity effects

via mechanisms
down-regulation of aipogenic and inflammatory process in mice.

involving

International symposium and Annual Meeting 40th Anniversary (2011)

@ Taesun Park Carvacrol protects against hepatic steatosis by controlling lipogenesis, fatty
acid oxidation, and cholesterol metabolism in mice fed a high—fat diet.

- ™ R&D metabolism: 7]
@® Taesun Park 7]%

5443
s Eo] W

A7Fgk gk (2011)
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& FEAToE sk A, 10-2012-0089580, (2012)

- gEnA YA dWEFA HY78012 st 7|5 25 28 s 9 olE fFEdTe=w 3
3k A, 10-2012-0089582, (2012)

- Rawas AE X HY01S ol §¥ 54 AF LEE U oE fEAEOR Fishe
AlE10-2012-0022298, (2013)
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- Anti—aging effect of Lithospermum erythrorhizon extract on human skin model of
Keratinocyte and fibroblast Journal of Food Biochemistry submission

— Total Phenolics, Total Flavonoids and Antioxidant Capacity of Various Commercial

Products of Japanese Apricot (Prunus mume) in Korea Journal of Food Science and
Biotechnology submission
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(1) Aol gedste] =83 A7AsE w9 g3]oA 57 LRI H

- T EAEE (2012)
® Bong Han Lee et al. Comparison of Total Phenolics, Total Flavonoids, Total
Anthocyanins, and Antioxidant Capacity in Fermented Juices with Various Vegetables by

Lactobacillus plantarum K55-5

- T EAEE (2012)
@® Myoung-Hee Lee et al. Vegetable juice which was fermented by Lactobacillus
plantarum HY7712 ameliorates hyperlipidemia in rats fed on a high—fat and high-cholesterol
diet

- A EAAA &S] (2012)
@ Ilongsup Yoon et al. Lactobacillus plantarum Y7712 prevent from the atherosclerosis

- APNC (2012)
@® long-sup Yoon et al. Probiotic Lactobacillus plantarum HY7712 prevent from the

atherogenic legion formation
- KoSFoST (2012)

@ llee Geun Yoo et al. Anti-aging Effect of Lithospermum erythrorhizon on Skin in in
vitro HaCaT and HDF-n Cells

- 409 -



2. At &g A9

St

H4Ht Lactobacillus plantarum K81F& o] &

)

2]

iz

ojy

=

o

0
~
ne

=
T

ojy

)A
Hin

& B3l

P
=9

ztar, = 7]

| &

7

A AZE 327717

hoa
T

2E ol§3ste] A3

A F ak A

svi, o

=%
[¢]

AA Aoz ) 7t

o Az g

il

=
)

s}
=

A 2

-
1.

oh. Z1&el 7=l 3

ojy

o

TR
N

- 410 -



o

A5 A =

A At

1.

my
~
— | OO
aig
. o
CHSIS AR
37 8|8
M blo
i
de o P
< ok
Ho e g
<o Yo =
Gl S RN -
= o S
L X
N I R =
" | o X
i I R I =
ST
Ty

7). =3

ojy

i3

i3

S A= A=

ﬁo]

A

el 1

A= e, sl A

=
(¢}

o =Al = SCI Aol

e

o

o}, A=

B

ojy

R

=

P

2. At &g A9

belov), o

-
=

ojy

2 HAE Fatol oy 7HA

=
[¢]

Hin

K

- 411



—l
ol
—

=

I[e}

ol

- YAKURT

T,

—

o

-SUNTORY

)

—

Ry

Hpol e &

&

=-OHAYO F4/8]AF L-55r1k+t 9]

o))
=

3.

QR -AALY] EF-2001 AMEAY &%

4.

- 412 -



st
O

1

H 7 & Ad7AH-EHl 2

A A

- 413 -



A8 & HIZ

o

1. SIRT1 negatively regulates the mammalian target of rapamycin. PLoS One. 2010
5(2):€9199.

2. Skeletal muscle pathways of contraction—enhanced glucose uptake. Int J Sports Med.
2008 ;29(10):785-94.

3. Effects of AICAR and exercise on insulin—stimulated glucose uptake, signaling, and
GLUT-4 content in rat muscles. J Appl Physiol. 2003;94(4):1373-9.

4. Angiotensin II inhibits insulin-stimulated GLUT4 translocation and Akt activation
through tyrosine nitration-dependent mechanisms. PLoS One. 2010;5(4):e10070.

5. Positive and negative regulation of insulin signaling through IRS-1 phosphorylation.
Biochimie. 2005;87(1):99-109.

6. D'-AMP-activated protein kinase phosphorylates IRS-1 on Ser-789 in mouse C2C12
myotubes in response to bS—aminoimidazole-4-carboxamide riboside. J Biol Chem. 2001
276(50):46912-6.

7. Insulin—regulated hepatic gluconeogenesis through FOXOI1-PGC-lalpha interaction.
Nature. 2003;423(6939):550-5.

8. Hepatocytes: critical for glucose homeostasis Int J Biochem Cell Biol. 2004;36(5):753-8.

9. Chronic rapamycin treatment causes glucose intolerance and hyperlipidemia by
upregulating hepatic gluconeogenesis and impairing lipid deposition in adipose tissue
Diabetes. 2010 ;59(6):1338-48.

10. A complex interplay between Akt, TSCZ2 and the two mTOR complexes. Biochem. Soc.
Trans. 2009;37, 217-222

11. ER stress negatively regulates AKT/TSC/mTOR pathway to enhance autophagy.
6:2,239-247;,2010

12. Tpl2/Cot Signals Activate ERK, JNK, and NF-kB in a Cell-type and Stimulus-specific
Manner. J Biol Chem. 2005; 280(25):23748-57

13. Adipogenesis and WNT signalling Trends Endocrinol Metab. 2009 Jan;20(1):16-24.

14. Changes in gene expression foreshadow diet-induced obesity in genetically identical
mice. PLoS Genet. 2006; 2(5):e81.

15. Adiponectin and adiponectin receptors. Endocr Rev. 2005May;26(3):439-51.

16. Cloning of adiponectin receptors that mediate antidiabetic metabolic effects. Nature.
2003; 423(6941):762-9.

17. Cani PD, Amar J, and Iglesias MA. 2007. Metabolic endotoxemia initiates obesity and
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	제1절 제1핵심과제(강화약쑥등 국내 자생식물을 이용한 기능성 식품개발)
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	라. 인삼의 지표물질 Rg3를 이용한 뇌질환 예방 효능 건강기능성 검증


	3. 제1-3세부연구과제(강화약쑥 등 국내 자생식물 유래 기능성 소재 제조공정 연구)
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	4. 제1-4세부연구과제(강화약쑥 등 국내 자생식물을 이용한 기능성식품 제품화 연구)

	가. 강화약쑥 소재 표준화 연구
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	(7) 간조직의 histology 및 비알콜성지방간 관련지표 
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	(4) 마우스 지방전구세포(3T3-L1)에서 인슐린에 의해 매개되는 glucose uptake 분석
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