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<FEQFE>

Purpose and
contents of the

research

» Development of multifunctional food materials for prevention and
alleviation of two or more chronic diseases (asthma, obesity) using Aster
Yomena

O Verification of bronchial asthma inhibition efficacy and gaining evidence
data for individual functional foods of Aster Yomena

O As a result of the commercialization of the research result, profitable
farmers increase profit and regional economic activation

O Market analysis and strategy for products

- Selection of the Aster Yomena material according to two chronic
diseases (asthma, obesity)

- Establishing product development direction for development of health
functional products that are differentiated from existing products

O Mass production process of complex functional materials

- Standardization of manufacturing process of functional raw materials
and optimization of production process

— A study on the machinability of materials

— Stability study on materials

O Isolation and identification of physiologically active ingredients

- Fraction preparation and standardization

- Evaluation of efficacy on fractions and bioactive components

O Reference standards and indicator material validation for raw materials
O Functional activity evaluation

O Prototype development

O Application for human body application test for application of individual
approved functional raw materials

R &D

achievement

O 3 patent applications, 1 patent registration
O 3 SCI theses, 3 non-SCI theses

O Academic Presentation 6 cases

O Technology transfer 1 case

O 5 manpower training

Plan to utilize
R &D
achievements

O Strengthening international competitiveness by utilizing new concept
finding method with relatively low cost and speed of excavation

O Product development and industrialization of new complex—function food
materials that show multi-functionality against chronic diseases (bronchial
asthma, obesity)

O Securing national competitiveness by securing excellence of local
specialized resources and gaining comparative advantage of global market
of food material and health functional food industry

O Increase sales of farm households by securing a stable market for
poor farmers by cultivating contracts for good raw materials in
accordance with the increase of profit of the main enterprise

Keyword in
English

) Complex
Chronic Health .
Aster yomena Asthma . . fuctional
disease functional food
components




AU A

{ Contents >

Outllne Of Research and Development Project ........................................ 1
Reseal‘Ch content and results ......................................................................... 5
Achievement goal and contribution to related field «:eeeeoeereeseeseseeeess 85
Plan for utlllzatlon Of research results ....................................................... 86
REFOIEIICES  ++++r+rerrrsrrrseesasrenstrentansttasteeste st e et sttt et e st e st e e st e e bt e et e sse e e sseeeanes 87
FICLOSIUITE  ++++eesrseerrseerseesnseenueenteenttenteette st e st et e st e st e st e bt e et e e st et e sat e e e e nes 90



)

%t

Hr

86
.87
90

o

w
;
w W
R

B N w

Be) Bg A9

< 15 O



1. 7 MEHA L e

1-1. A7 54
O FeE4t SRAolE o] &3 27 o)Fe T AZK(%

$4 AF2A A

Jd
1>
z

=
2
ok

wa
e
Lot
il
do
o
dz
e
N

O TEA 2RA JTA AA oA EF AF L ARV SAE AWASFLS AT =
Iz
2B Aol AEsE A AAA M A .71 oA 5009 Y A=

12, A7AEe] BaA

- Sk WE AAINA o]z F&43H 1HE AR &AAL oA FHAR ] wE
AAZlo] wolz|a gom, E3] olEd] « M2 gho] AS st spF 2 adlo] Ha )
o

- 200793 =mUARZREFHe] ZA o5t 3 dEEr|Ad H3I3Ql oty RS- eEﬂEﬂ”

= A7V}

=, 730%F Mo g vl A Q15H4800%HH) S °F 15.2%¢l
gl vl JPE WIwE AWl 18 A FE oF ety o R FAkskal e
Rl s

ot o B

5
7|2= REE F0| (%)>

t

O Ak

4 3=viHg olEmmed
1998 = 2001 = 2005 = 2007

<FUAZILEZAHAS, otESAFG 1A 01, SEE7]H] 1941 0)3>
- EF BARARIE AAIG 2008 d SR FERAEAAE B otEy] 3%, A2 g ]
o7 SAteAl A & = 200293 Hlwste] S7F FACl S

Jales



2002 2003 2004 2005 2006 2007 2008

1200

1000

=]
"Y"%

o zH|g T HA T otEnml

- A=

<AZRJFTHE 2002-2008 A 7H AFAF 247>

10~194]

DALY

0~94|

DALY

708

B0
H0

g

DALY

[0}
0

| 2008>

L

P YO EYYE

* DALY(Disability Adjusted Life Year)

27|83

s 7]

IS

&

=
5

19 @A Ytk Aol A Sol WA W Yow, A

S 7714 (airway hyper-responsiveness;AHR)©] 71 o]

144

gl

on

R

& LHAHR A FOR w0l 7ba

1ol A g5oA Adtor, dubaEe i



G 2009 2010 2011 2012 2013 | mucyy| yas
Nm= | (09-13)

Mol 9598 | 10671 | 13,682 | 14,091 | 14,820 52 115

S 2,417 2,593 3,729 3,532 3,854 91 124

20 415 460 556 584 754 291 16.1

= AlEHTR 11,600 12,804 16,855 17,039 17,920 52 115

<z AR7ITAH AFE A F5 - AFLEXAA>
- ooyt Ay FU4E FAFES] AHIERE ZFUoA A 2lE 2 A FLAES o] &3k
A% WA A= s 71 ARk
- FTA % 59°] 7INstE 1 BA5 g 02 AA= =2E3skel 4= o]9]
J= wkA, SEUete] A4S ZFEVF J4sta Y AR Heksto F
A AAE= v FH kg

50 k
40 }

30 b 27

+g BIRyH=
<A 7154 RS 59 R FuA 22 F o] FERAA (0413

- AAA Gl A A7 EAEFLRE NLE 952 IAE 88F, MEIALE 243F (0157
4 22F 9ol NTEHAY DA, B, ) FAl AT A= NTE

off



=3 = ...
0
Rl EE Jd | E
dolye| o= B | 7
N 10 .- == (= ol
ﬂo..__— .7ouﬁ ™™ bl 70% B
_=____r_ 0= 0|70 Eﬁ T 0
| |2 o BB<HS | | B i
bR S B Lo a0 ™ | N0 g B O % X
| = Muﬁﬁm.ﬁ@l Muuﬂnuﬂﬁﬂ@ ﬁﬂoﬂﬁ:ﬂﬁﬂoﬂn
LUEESISISER R CLES vl o[ =) | = =| | 0
IR I ™ |zo|Zo|__- — ™™ ™ i
U U O o e = S - A o
BT\ N0 ENANANR (AT ROKOS S | SANRAANAN =)
| R4 81| a7 | 8| |53 BT | 3T Klo| Kfo| ™ | RIUIBT | R\ R 3| 14 37| 37| 7il| 51
00 | N | | | | 8l B T ) 0| | | P | | | |
Uo_“__._._._ =]
ofu{ ohu
1] lx::mr:i K
==| 0| o %m_.mf_ﬁm\_ ovo%ﬂx;aﬂ Kl Kl ol 2
4 K Ko Kl - 152 S | =|oi| oK KHKF 0 74
K i K Qe = | [SHEEL 1, [
Kk KF e 0 KH o e e T e
L mﬁ_kn\,u:___ueﬁi xdaﬁmmm@aw%%mom_ﬂum
=g =y BT g e B
g R e s T S e K B P G e 70| 4
NTF | 3 o_kE 1=} ROl ztl ol 2SS Sro |
F=IMZ| (=
ol

2% 7R AA7SAFE R 45 H 754 (01437)€)>

- Z&EAol= FAA

- B dFAE A

o

K

o
oF
NJo

o

1-3. ATAE MY

o T

o

=)
n_mo
o

T
3r

K

O AF A9 Adstz &RAo] A =7} 9 =

)oll mhe &Rl 24 A4

I 2pEstE Feje] HHEAo]

Eyl_

]

é]l[ H

al

27l I (A

-mg A
- 71 A3

haa
=3

g 2] AFYNFA Y

=
[¢)

o B3 7]

\_ﬂ.ﬂ

~X
Jo

O A&

70
Ho

wK

T

=2 "ol

AE



O AAE A
O Aok A AH 754 A8 AFS AR A HEA

2. 475 We 8 A
7 7154 A8 AN 33 525

%R0l FA9 WoIEA

Oh AT B4
R FAE £UTARA Fo} AAY D FH BE ofee AL Atk HHAo|
o welgo] FFL F F Y WoleE, AF, AeAe § @ X o] B T4 W

e
of B¢ THsLA B AR stk

[l

O

W A B

D A3 A=

2 AyoA AHEE HRA0] FA= FHEF s 2015 9L 2AFI FAko
o, A 3LT2ADEL AdAZEE A H 784‘1 AAe oA AL7 FANE =
2} polyvinyl Ao €&t 5C yAarel #&sdtt.

TAke] FE A %*é% dotr 7] 93ty thrlsF W ZH(AZ100, NIKON, JAPAN)S o] &3}
of &, F& 3HEO 2 ZA 3l %L%‘ﬂ% A&, A A (EPG214C, OHAUS, USA)<

%1‘%“301 Ao HA dolex s FHelr] 9% B A2 87 X 15 mm petridishol
90mm filter paperg 1wl Z3 FFF Sml& Y1 F83] A4 F FHoll TAE 5044
S s exxAe 10C, 15T, 20C, 25C 2 AAsRI, gexolr]

(5008.00.00.5, SEED PROCESSING, HOLLAND)o| A} 3RbE-© 2 A A|5}3 T

4 AF Z A2A 7L ol nA= FF

A5 2 A7t “‘°P°ﬂ L P R ‘E% dotr 7] 93 20C FHFol 2441, 5C F
Faoll 24X FAg 3 87 X 15 mm petridishell 90mm filter paperg 1w|¥ & 231 S/

T tmls Y FE3] AAM & Hol TAE H0HAS AFsat. =21 10T, 15T,

20C, 25C = AA3AI, t-2520}7](5008.00.00.5, SEED PROCESSING, HOLLAND)oi| 4|

JHHE o &2 AAsA .



ol FG AxIA YRS F

Imm W= 2z 2S¢ =4

A O R FASES] WolgS AT

=
T T
3 Ao =2 3}

stk RESFRON, el WAz

FRE 09744 Bold F54E 19
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el 2 FA(Y 200N 2 AL o
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germination speed : X (ni/ti)

6) FAEA
A Z2aYPL&

SPSS PASW STATICS 18.0(Predictive Analytics SoftWare Inc., USA)S A}
g3t H#ZE vln HAGS AT

(th A7 A7

(D FA2 ez 54

&5 A o|(Aster yomena Makino) F#+e] Hefzd 542 3. 13 Zoh
Zols} Z& 747t 2.26+0.15mm, 0.80+0.10mm= JEsko ], Lol

o
=R
ZE oy, =3 AYPF2 577.39+£15.02mgo 2 AYITAE FoEH FET}
Frt d4s HAtk(Table D.

Table 1. Seed characteristics of Aster yomena Makino.

1000-seed Weight

Length Width length/widt @ @ ?
h i
(mg) (mm) (mm)

ratio
577.39+15.02 2.26+0.15 0.80£0.10 2.85+0.23 W

(2) &7} drolo) mx= Ak
wolex 20C oA 57.6~69.0%= ol
(56.4~63.5%) wOo2 UEhton, frojge

Uebg o, 15T (50.0~57.8%), 25T
31.3% o]|st= Wolo] AAX ¥

ol Yr s, 30Co)d ZAL wols
L g FoH

tH(Table 2, Fig. 1).
(3) TAA Y7t Lol A= FF
AF 24A%F, 20C 2} 25C 9] o}

[e]
ge 77

69.0%, 58.9%= el Hls] <F 4.5~19.8%



S7tetsl e, Wolr|3ts 1-29 SSAZ Y. A28 24A1%E, 20T 9 wol& 3 oAl =
Z7k 69.7%, 4.922 RE AP T 7P A e ow, FA el vl #olr|ihs of 3Y
@+ A Z tHTable 2, Fig. D).

@ FAHYT TGl MAE
2nAo] oA A7} HE %

0L ATE A% AL 14-38%2 /1Y ol
ede Wi, A% 24NN A 77}
Fe

A2 24AZEe Z7F 12-19%, 10~18%2 F-A 2ol W) Z
AAste S BAath =3, JAF R AAE 73 5% A Wl S EH=
=4, Zi%%k% o W3, FAAFG 24, AFTA 7 i Potso FF 59
Ao g2 AdHAH(Table 2, Fig. 1.

F¥0

Seed
Germination Germination .ee .
Treatment Temperature Contamination(%6
percentage(%) speed )
15T 50.0 3.02 15.3
20C 576 4.00 22.0
Control
25T 56.4 3.46 14.0
30T 28.7 2.08 38.0
15T 53.0 3.49 17.0
Soaking 20C 69.0 431 16.0
24 h 25T 589 3.32 12.0
30C 27.8 1.97 19.0
15C 57.8 3.31 15.0
Chilling 20C 69.7 492 12.0
24 h 25T 63.5 3.49 10.0
30T 31.3 2.64 18.0
Treatment Kok ok Hok
P-value Temp. ek kK ek
(P =0.05) Treatment+Tem
ns K Xk

D.

Table 2. Seed germination of Aster yomena Makino. * : significant at 5% level, ** :
significant at 1% level
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Control =150 —#=20C | | Soaking24h Chilling 24h
057 =301
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I

04 T T T T

Day after seeding

Fig. 1. Effect of treatment time and temperatures on seed germination in Aster yomena
Makino.

Fig. 2. Effect of treatment time on seed contamination in Aster yomena Makino
A: Control, B: Soaking 24hour, C: Chilling 24hour
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W Az 2 E3r =

Ao ARg3 3T3-L1 MEE vk ALAFAMEZ American  Type Culture
Collection(ATCC, Rockville, MD, USA)AIA F+43t9 3L, 10% new born calf serum(NBCS,
Invitrogen, Grand Island, NY, USA)® 100 unit/ml penicillin, 100  xg/ml
streptomycin(Gibco/BRL, Grand Island, NY, USA)o] 3% DMEM(nvitrogen,. Carlsbad, CA,
USA ) viA]E ARg38}e] 37C, 5% CO29 ZZoA wikstdch A E7} confluence ZFej 7}
=™ 10% FBS-DMEMe| 0.5 mM 3-isobutyle-1-methylxanthine(BMX), 0.25 mM
dexamethasone, 10 xg/ml insulin o] H7}d ®iAE AHgste] E3E 247 F%= S H o
Al 293t 10% FBS-DMEM®] 10 sz g/ml insuline] 718 wjAZ wAsiFAT. 1 & 2¢n}
Tt 10% FBS-DMEM ®iA|2 wAstdh. Alg9 AHee 35 A A7l AFHFE 2ol
2 2] 3kt

h Alz=4 A3

2 A3l A3 &FFEAo] dFFEEc] ARAHE A4S YEWEAE SAsH] S8t
o] MTS assayE 3 39t 3T3-L1 preadipocyteE 96 well plateol]l 5x103 cells/well2 &
Fots o, 10% NBCS7F 3H¥ DMEME Yol welld HF 822 100 (LZ2 3FHTH 244
F B MG & FE2ES Y w2 R0, 31.25, 62.5, 125, 250, 500, 1000 xg/ml) A
g ato] 48AIF FF mi SR T 1 Fo A7 Al wigke] &Fe] 1/108He] MTS & &
71 & 37CoA 2A1ZF wjeFgk & ELISA microplate reader(Infinite 200 pro, TECAN,
Austria)E o] €3}l 490 nmoA FFE=E =AH3ATH

2h) Oil-red O ¥4 9 Triglyceride &
ool AL Azl L wixZ A AMA pH 7.4 PBSZ A &3t 10% formalin £f 02 2
AZE B A7 o]F, mAN AA T v PBSE 33 AHsATH k] dx:Az F
Oil red O IAH(Oil red O staining kit, sciencell, CA, USA)S A &l3te] 1587 A&oA &
Asta, AANS A & B2 33 MAH g ohs Microscope(Nikon TS100, Tokyo, Japan)
2 #Esianh =3, F35 S-S 915k 100% isopropyl alcoholZ HAAMHE A W5 &F
XA ELISA microplate reader(Infinite 200 pro, TECAN, Austria)E ©]-&3}o] 540 nmolA &
FEE =A3AY. Triglyceride 352 triglyceride colorimetric assay kit(Cayman, Ann
Arbor, MI, USA)& ©]&sle &<1stql o Al=E+= PBS(PpH 7.4H)E ol &3t 33 Add +
lysis buffer(1% Triton X-100 in PBS)E H7lstd zagfidfEz =& F 4° ColA 30x3t
sonication &F¢] 10,000 rpmell A 1083 AAEE 3 O FSdS E3At F45d 10
wLol 150 xLe] enzyme buffer solutione H7}ste] &3 3+ tfg A LoA 1583F WHEA|
1 % 550 nmellA &35 & S5

vp) AAd {2} Real-time PCR £
Total RNA&= w3k 3T3-L1 A|WHdF+AHZE TRI reagent (Molecular Research Center,
Cincinnati, OH, USA)E A}-&3ted BTttt & dldd M EZoA wjx|E A At PBSZE
Al &3t TRIzol 1 mLE 7}3te] A&oA witsldty, 22X E 200 W& ¥ thA] wik
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st 15,000 rpm, 4C oA 1083F A2 S o3, A5 500 plol o]AZE2RES 718t
oAl YA BE3ke] RNA pellt& A}tk 5 uge] mRNAE High Capacity cDNA Reverse
Transcription Kit (Applied biosystem 4368814)€ ©]-&3te] cDNAZ A< skt &44d &
A= cDNA 1 yL, primer 1 L, SYBR Master Mix II(Appiled biosystem, California, USA) 10
ul, 3z &7 8 uLE ¥il Real-time PCR”]|7](ABI7500, Applied biosystem, California,
USA)E o] &3le] PCRES 33t th E3F Real-time PCR W 272 50C A A 28 95C ol
A 108 Bok 18] F3sta, WA 2% 95CoA 15% oJEd 2% 60CoA 15% A=
72C 15231 AtolZs 403 wHE sttt A Sol3 primerd] HR+= oo
=3

Tablel. Primer sequence for Real time RT-PCR

Gene Sequences of forward and reverse primer 5 - 3
PPAR Forward | TTC TGA CAG GAC TGT GTG ACA G
Reverse | ATA AGG TGG AGA TGC AGG TTC
FAS Forward | AGA CCC GAA CTC CAA GTIT ATT G
Reverse | GAT ACC ACC AGA GAC CGT TAT G
C/BRP o Forward | GCG CAA GAG CCG AGA TAA A
Reverse | GGT GAG GAC ACA GAC TCA AAT C
FABPA Forward | AGC TCC TCC TCG AAG GIT TA
Reverse | CTG TCG TCT GCG GIG ATT T
CAPDH Forward | GGG TGT GAA CCA CGA GAA ATA
Reverse | GGG TCT GGG ATG GAA ATT GT
Hh FAAE

B A d& AR e HF + TZA3Hmean = SDIE YR OoH, A
i%ab SPSS(18.0, Statistical Package for Social Science Inc., Chicago, IL, USA)E ©]-&3}<]

AddHFEA(One way ANOVA)S AAF & A=zAFEL Student’s t-test2 FEHHS
Duncan’s multiple range testZ 2]4-& p<0.05 FFollA HZF3H T

2) A3

H AZZH NAE 7 35 9T

7 2% %o] 3T3-L1 Axol 3t ALZHS Golnm AP v 29 HHS 95 MTS
assay® AASHAT 1 A% Fig D EE2ERoIAE S4ol UEUA Yot due
ERoI AT 500 ugimLE=ol A S4o] tehgth ol F HAPe SAol gl FEelA AP
e,
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120 Water 120 - Ethanol

= 100 = 100

= =

s 80 S 80

= =

£ 60 £ 60

£z £z

Z 40 = 40

2 =

T 20 T 20
U i L i i E]

0 62.5 125 250 500 0 500

Fig. 1. Effects of cell viability on water and ethanol of preadipocyte. The values are expressed as the
means + S.D.

1} Lipid droplet A4 2 SAAA &F A= 2 FE59 I9F

Lipid droplet2 A3 A o] o]Fq Alo]o triglyceride®} cholesterol ester7} 2 & o Fo]
FOIA 7] A FEtE A FEA AW, Aol A o SAHHA  C‘lens’ FER7F UENYA H
lipid droplete] &XAA HojH YA dota dHA Atk o|FA AAH lipid droplet
phospholipid monolayere} & wdo] EHAA Qe HEA 2O Z A precursor
fibroblastoll A K-8 A E 2o B3labgol| A ey, PPAR y 9F 28 23 adipogenic
transcription factorsoll o)A ZAE+= HoZ L&A Ao}t o] 3 lipid droplet2 M| WHF-
T T ol 1A EE, WA W A2y W T 22 dAY Adex: Byl
Aty Bauga ok webs 7z F=FEo] 3T3-L1 preadipocytes 7} adipocytes® 315 =
Aol Yeb= lipid droplet A4 o ojwdt FE&FES vjx= A& &Astr] 218t  Oil red
O AAS 3te] A U lipid droplete] A AEE =9 An| 4oz BAHsHHFg 2 &3).

obef AyeA & = UKol 7k FF2ES A A ¥ B3E FEIIIS ATl A=z
Z W lipid droplet®] Aol &&stA s+ o= #HEHIOY, 24 FE=& A3t
A= AFole AMsE EFHOE lipd droplet/] Pdo] AAsHA FEYEZHOE TAH
Aot wetA FEE =5 3T3-L1 preadipocytesoll A adipocytes29] #32 A|ditt= A
< ¢ F AATE 3T3-L1 AlZ el A Ao s BAFH SR H7t st7] s A=
A" FZ3t triglyceride e FAHST 2y, A FHEHL FAS FFoE F=2F

]o_l

_ Lo

TS
ATl A triglyceride $FeFo] F2 A

2 A2F
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125 250

120

contents (mg/g)

-
¥

Oil red O (% of control)
TC

0 62.5 125 250 0 62.5 125 250
Fig. 2. Effects of AY water extract on lipid droplet accumulation of differentiated
3T3-L1. The values are expressed as the means = S.D. and significantly different
between groups according to Student”s t test. *p < 0.05, *p < 0.01, **p < 0.001 HV
treated group versus adipocyte, ###p < 0.05 preadipocyte versus adipocyte.
0 62.5 125 250

120

= o)
E =
= E
53
s £
Q g
o |
[}
0 62.5 125 250 0 625 125 250

Fig. 3. Effects of AY EtOH extract on lipid droplet accumulation of differentiated
3T3-L1. The values are expressed as the means = S.D. and significantly different
between groups according to Student”s t test. *p < 0.05, *p < 0.01, **p < 0.001 HV
treated group versus adipocyte, ###p < 0.05 preadipocyte versus adipocyte.
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th Adipogenic transcription factors % adipocyte expressed genes?] ¥r&do|| m|X = 7 FEE
o I
Adipogenesis®] A zHAEZ EEl= CEBPe % PPARy &= AZ FE28&sto A
#E el HFHoE E3AAS A4S HH, 2 AFAE WA LA E A 155
+ lipid droplet 284 2 triglyceridee] =43 A M2z =7 571 54 22 FH A &
A3} t]Eo] FABP4 53 & adipocyte expressed genes] ¥d-S Fslo 2 A XA
o] E4& AYA At (Fig. 4 &b5).
M A adipogenic transcription factors®] W& AHEE &R13t A Fig. 40] YEeEd nie} 2
| B35 FE39S 4% PPARy, C/EBPe 9 3o dASIA F7IetA AT &HA o]
=35 Agd st v= oEF] AV FEE AT TS adipocyte expressed genes
Q1 FABP4 2 FAS Z%ol|% Fig. 4 o|Ae}t o] EFEE A

(]

of ojste] PABHA A5
S& & 23t EtOH F&E9] adipogenesis #& Fdn} @& A=+ Fig. 5.9 YeELAA
o Z3tizdol] vl RE wRolA sREX R W ALUl FAAsAES A
o} ¢ 239} nxUlA 2 EtOH F=+= ]/HE‘ TS FEoA U ¢ YRS 9T
T A}
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80 - PPARYy 140 - C/EBPu

70 - ki | Hit
= [ E 120
E %09 2 100 -
50 - 4
= T z 80
< 40 i -
Z 60 - i
o 30 - T :.Z".. "
E W e E -
20 n| 4“ w\j-w .
10 - 20
0 - 0
AY Water(ug'mL) - X 62.5 125 250 AY Water(ug/mL) - 1 62.5 125 250
Differentiation Differentiation
14 - FAS 80 - FABP4
= 12 - HiH - 70 + it
=]
= Z 60 - [
z 10 é
E (= 5'] . e
P 8 - - o
@ @
< < 40 1
Z T '-’: ™
z ErEr : 3[' | T
E 4 - T E Ve
o I i K
{} "_.'_|_ = S = = !
AY Water(ug/mL) - - 625 125 250 AY Water(ug/mL) - - 625 125 250
Differentiation Differentiation

Fig. 4. Effects of AY Water extract on adipogenic transcription factors and adipocyte expressed genes
expression of differentiated 3T3-L1. The values are expressed as the means + S.D. and significantly
different between groups according to Student’ 's t test. **p < 0.01, ***p < 0.001 AY treated group
versus adipocyte, ###p < 0.05 preadipocyte versus adipocyte.
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Differentiation Differentiation
14 FAS 80 FABP4
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E 4 ek . E zﬂ -
2 - 10 *
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Differentiation Differentiation

Fig. 5. Effects of AY EtOH extract on adipogenic transcription factors and adipocyte expressed genes
expression of differentiated 3T3-L1. The values are expressed as the means + S.D. and significantly
different between groups according to Student’ ’s t test. **p < 0.01, ***p < 0.001 AY treated group
versus adipocyte, ###p < 0.05 preadipocyte versus adipocyte.

_19_



. &RAol FE& FAT AUBA Bt
D Az 2 3y

7hH Ad A=
& =& (Water extract), 70% oll€+g =& (FtOH extract)

W) Az g oA ek

Raw 264.37 MEZF= A28 (KCLB, Seoul, Korea)ollAl #<F ol 10% fetal Bovine serum
(FBS)e] #7}% Dulbecco’s modified Eagle’s medium (DMEM)-S AR&-3}ed, CO2 Hj¥7] (MCO-17A1, Sanyo,
Osaka, Japan)ollAl &% 37C Z7 oA Hl st Ath

o Az 54 B7F MIS #4)

' FEE, 10% AeE F2529 oMol 112 FE259 RAW 264.70 st Mz S4EHE A5
& MIS assayE AAEHETE 96 well plateo] 3 X 105 cells/ml 2 253t 24A17F 52k w3l
10% FBS DMEM ZAoA A& FEEE A8l 24412 < vidFstanh. 2 % 2H2F 10 ple] MIS &
NS H7V3E F 37CAA 4ATE % vjoFal th& ELISA microplate reader (Infinite 200 pro, TECAN,
Mnnedrf, SwitzerlandE ©]-&3te] 490 nmellA F2EE SHSIAT

.

2 Nitiric oxide NO) % =4
LPSZ &Aste RAW 264.7 AIXEAA & FEFE 10% d&-E FE2EF oppAol 12 FE2E NO
AR AAE SA] A8l AERE d8 FEE m—a}; LPS (500 ng/m)E 24417+ B2+ A2 &tk
71 % griess reagent system= ©]83le] NOE A3t o™, 96 well plateol] A|3EZ wjF 5H3} griess
reagents 1 : 18 &3t P 108 < §-3 Azl % ELISA microplate reader (Infinite 200 pro,
TECAN, Mnnedrf, Switzerland)E ©]-83t> 540 nmellA F3 =5 S4ATH

u}) Prostaglandin E2 (PGE2) =4

B FEE, 10% oAee F2E ophrlol 12 FEE9 PCGE2 #4] AA5sS Z£743t7] 93l ELISA kit
2 o]g3ale] BA3t9th RAW 264.7 AZE 96 well plateol] 2 x 105 cells/ml 2 EF3fe] njFalg,
10% FBS DMEM ZAA A8E =¥ dxgsha 247k o) LPS (500 ng/u)E 22k A2 th&
RAW 264.7 A5 2413t vieFsaith. 1 3 AlZujef A59dS Fske] ELISA kit AH&AF vl 714
H P E A st E4sAdT

Hp) Cytokines (TNF-¢a, IL-14, IL-6) =7

HSA APIETRRI A mA= FE2EY &35 g<lst7] H8 LPS (500 ng/m)E RAW 264.7 Al
2 AZ3) A, B FZE, 0% ATHe FE2EF ool 1 FEES 0E F AAF ok
LPSZE 24X 78t A53 5 AlE7IR] A& S8l MEFSTAES o] &3te] ELISA kite] miwdd= 4
dAs TP

_20_



2) A3}
7h FE&°] RAW 264.7 A|ZFo A AZYEZE A= F&F
= FEE, 0% e FEE AEZFA dis| dotrr] Hs MIS B4R S o] &3t
= ]

=
= FEED 0% NS FEFEL ZE FRoAA AE54o

A YEES SASIA
25 50 100 200

Ze = skt (Fig. 1, 2)
120%
Fig. 1. Effect of Water extract on cell viability in RAW 264.7 cells.
RAW 264.7 cells were incubated for 24 hrs in the presence or absence of water extract indicated dose.
Cell viability was evaluated by MIS assay as described in materials and methods. statistical significance:
*p <005 ** p <0.01 when compared to the control. Significant differences between treated groups
were determined using the Student’s t-test. Data represent the mean + S.D. of triplicate determinations

100% r

80%

of control)

60%

40%

Cell viablity (%

20%

0%
AY Water(pg/ml) 0

from three separate experiments.

140%

120%
100% [
60%
40%
20%
0%
25 50 100 200

AY EtOH(pg/ml) 0

Fig. 2. Effect of EtOH extract on cell viability in RAW 264.7 cells.

RAW 264.7 cells were incubated for 24 hrs in the presence or absence of Etoh extract indicated dose.
Cell viability was evaluated by MTS assay as described in materials and methods. statistical significance:
*p <005 ** p <0.01 when compared to the control. Significant differences between treated groups
were determined using the Student’s t-test. Data represent the mean + S.D. of triplicate determinations
from three separate experiment
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Flg. 3. Effect of Water extract on LPS-induced NO production in RAW 264.7 cells.

RAW 264.7 cells were pretreated with the indicated concentration of Water extract for 30 minutes
before being incubated with LPS (500 ng/ml) for 24 hours. Statistical significance: * p < 0.05, ** p <
0.01 when compared to the control group; #p < 0.05, ##p < 0.01 when compared to the LPS alone
treated group. Significant differences between treated groups were determined using the Student’s t-test.
Values shown are the mean + S.D. of triplicate determinations from three separate experiments. CON :
control, LPS : LPS treated.

12

oCON
mLPS

AY EtOH(ug/mi) 0 125 15 50 100 200

Fig. 4. Effect of EtOH extract on LPS-induced NO production in RAW 264.7 cells.
RAW 264.7 cells were pretreated with the indicated concentration of Etoh extract for 30 minutes
before being incubated with LPS (500 ng/ml for 24 hours. Statistical significance: * p < 0.05, ** p <

10

NO concentration (uM)
oo
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0.01 when compared to the control group; #p < 0.05, ##p < 0.01 when compared to the LPS alone
treated group. Significant differences between treated groups were determined using the Student’s t-test.

Values shown are the mean + S.D. of triplicate determinations from three separate experiments. CON :
control, LPS : LPS treated.

) FZEE9| Prostaglandin E, (PGEy) A A &3t

= FEE, 0% Ae&E F==0°] LPS A= o8] A== PGE2E A & + A=A =
S oy 52 Az AAgsta LPSE 24X3F B¢k At A=
Hj Yol A PGE29] =5 AR W, 44 F=FL LPSl s 5718 PGE29] A4
2AAY (Fig. 5, 6).

PGE; concentration (pg/ml)

e
500
000 +
1500
d
c
1000 I i b
N I I l
a
. M
AY Water(pg/ml) - = 25 50 100 200

LPS (500ng/ml) - + i & i i

Fig. 5. Effect of Water extract on LPS-induced PGE2 production in RAW 264.7 cells.

RAW 264.7 cells were pretreated with the indicated concentration of Water extract for 30 minutes
before being incubated with LPS (500 ng/ml) for 24 hours. The culture supernatant was collected, and
the levels of PGE2 was analyzed using an enzyme linked immunosorbent assay (ELISA). The values are
expressed as the means + S.D. abcdeMeans not. sharing a common letter are significantly different

between groups based on one-way ANOVA with Duncan’s multiple-range post hoc test (DMRT) at p <
0.05.
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1500 -

1000
i I I I l
U—

AY EtOH(pg/ml) -

PGE; concentration {pg/ml)
%)

LPS (500ng/ml) -

Fig. 6. Effect of Etoh extract on LPS-induced PGE2 production in RAW 264.7 cells.

RAW 264.7 cells were pretreated with the indicated concentration of Etoh extract for 30 minutes
before being incubated with LPS (500 ng/ml) for 24 hours. The culture supernatant was collected, and
the levels of PGE2 was analyzed using an enzyme linked immunosorbent assay (ELISA). The values are
expressed as the means =+ S.D. abcdMeans not. sharing a common letter are significantly different
between groups based on one-way ANOVA with Duncan’s multiple-range post hoc test (DMRT) at p <

0.05.

ﬂle'
o[N

2 FE=9Y 9458E AIEFRIY A A 53
= FEE, 701) ets F=
S o)

IL-6, L-18)& A & +

LPSZ 24A12F Bt A=3tAth MEzuddox A58 AlEZRIY FEE A3
uj, 247} FEEL LPSOl o3 S71E A5 AClEIRIY] AAEE T oEHo=
A A (Fig. 7, 8).
(A) e
4000 e

TNF-o production (pg/ml)
— ot =] (=) L s
- ¢ 8 8§ 8 § 3%
o
I -
o

500 4
AY Water(pg/ml) - = 25 50 100 200
LPS (500ng/ml) - - = N . R
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(pg/ml)
IL-1p production (pg/ml)
1

T16 production

AY Water(ug/ml) - L 25 50 100 200 AY Water(pg/ml) - - 25 50 100 200
LPS (500ng/ml) - + + + + + LPS (500ng/ml) - + + + + +

Fig. 7. Effect of Water extract on LPS-induced proinflammatory cytokine production in RAW 264.7 cells
(A) TNF-¢«, (B) IL-6, and (C) [L-14.

RAW 264.7 cells were pretreated with the indicated concentration of Water extract for 30 minutes
before being incubated with LPS (500 ng/ml) for 24 hours. The culture supernatant was collected, and
the levels of TNF-e, IL-6, and IL-145 were analyzed using an enzyme linked immunosorbent assay
(ELISA). The values are expressed as the means + S.D. abcdeMeans not. sharing a common letter are
significantly different between groups based on one-way ANOVA with Duncan’s multiple-range post hoc
test (DMRT) at p < 0.05.
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Fig. 8. Effect of Etoh extract on LPS-induced proinflammatory cytokine production in RAW 264.7 cells

(A) TNF-e, (B) IL-6, and (O) IL-15.

RAW 264.7 cells were pretreated with the indicated concentration of Etoh extract for 30 minutes
before being incubated with LPS (500 ng/ml) for 24 hours. The culture supernatant was collected, and
the levels of TNF-e, IL-6, and IL-14 were analyzed using an enzyme linked immunosorbent assay
(ELISA). The values are expressed as the means + S.D. abcdefMeans not. sharing a common letter are
significantly different between groups based on one-way ANOVA with Duncan’s multiple-range post hoc
test (DMRT) at p < 0.05.

2t $EAC] FEE T A FEF in vivo B £3E AU ¥}

A3 o /\} gt HRA o= FHAAEANA FYIFAT. HFEAE X T F AxH HHEA

1Kg 20L&ee] 70% LEFHS Hrlelad 80T 347 E<k 38 2EF & dAFele BeE

S AAEFT. =3 AlE+= Freeze dry(PVIFD20R, €AI#(F), S AH&ste] 274
Al &

Z(Ishin, Korea) A1 & A& A5 2 ALY T

2) MEza 2 £3F%

Ao AFE3S 3T3-L1 AlEE= vk~ ANAFAEE American  Type Culture
Collection(ATCC, Rockville, MD, USA)A FU3tA 3L, 10% new born calf serum(NBCS,
Invitrogen,  Grand Island, NY, USA)® 100 unit/ml  penicillin, 100 o glml
streptomycin(Gibco/BRL, Grand Island, NY, USA)e] &% DMEM(nvitrogen, Carlsbad, CA,
USA ) #jAE AF&3t 37T, 5% CO29 ZZolA wiFstdth. 1 ¢ Al SigmaolA +¢
A AZ7}  confluence el 7} L3hs) 10%  FBS-DMEMo]] 0.5 mM
3-isobutyle-1-methylxanthine(IBMX), 0.25 mM dexamethasone, 10 xg/ml insulin ©] X 7}# Hj
ANE At B3E 2970 = 3 H tA 297 10% FBS-DMEMol| 10 4 g/ml insuline] 3
7H w2 wASFAe 1 F 290t} 10% FBS-DMEM Hix| 2 w A sttt Algel A=
3= wA Ho A]"*‘:‘Ei o] M sttt RAW 264.7 MEZF+= Al 2523 (KCLB,
Seoul, Korea)ollA HEFwol AF83l T Dulbecco’ s modified Eagel’ s medium, DMEM
(Thermo, Waltham, MA, USA)o| 10% FBS (fetal bovine serum), 1% penicilin/streptomycin< %
7Vvste] AR AL 37C, 5% CO2 oA wiksta #2183t

3) ,\-]]TJ_E/H /51__164

B Ao Ag3 Z&RAo] T0%EtoH FEEo] AAE 54E YeWeEAE A7)

Asted MTS assayE <3 3ttt} 3T3-L1 preadipocyteE 96 well plateo]l 5x103 cells/well=

T3t om, 10% NBCS7t &% DMEMS 2ol welld HF &3S 100 ¢L= 3T 244
¢ WSS 3 FEES 44 F=EZ(0, 100, 200, 300, 400, 500 xg/ml) *]sle] 48

r:ir{u:j_
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AN BoF wiFEtaT I 3o bz Al e g3l 1/10u1e] MTS g3ids Hrlgh &
37°C oA 2413t viekgt & ELISA microplate reader(Infinite 200 pro, TECAN, Austria)S o] &3}
o 490 nmo|A FFE=E S8sAt

o] HAS AR g wiAE A ASNA pH 7.4 PBSE A&t 10% formalin &/ 2 2413
B¢ A3 o)F, uAFN AA F thA] PBSE 53] AlHEPtt 93 AxAZl F Ol red O
A2 (Oil red O staining kit, sciencell, CA, USA)S = &]dte] 1587t Aol dAsla, I
NS AAG T B2 53 A& 3 S Microscope(Nikon TS100, Tokyo, Japan)E 23}t
w3, FBE =AHE 98] 100% isopropyl alcoholZ GM®E WS &= AAH ELISA
microplate reader(Infinite 200 pro, TECAN, Austria)E ©]&3}o] 540 nmolAd EF=E A3}

5 APTE HAQ 9 Aol =4

A EES 653 ¥ C57BL/6 vl$-2~E AVEFZA(SAMTAKO, Korea, OsamZF-El F3st4th vf
F2e 133 agolg HEAZ & Gl oJste] Unk2 o] (Normal)# Lxlﬂovl o]?LO
2 UrolA 53 ARSI 1 FH, AT TA Gl oSt EZIH*EH A
2 up-22 120 0](100mg/kg, 250mg/kg, 500mg/kg) @O 2 o] 45770 ArSatAth A]—%/\E'Ql
B7L F2(22+2C), F5(0+5%). 1247+ 7+4(08:00~20:0002] FF71=2 & éf‘ﬂ z=31E& A
il FEES ZYIIRUCIE ARl 5 vy EEste] AbSSsit

B Ay A&3 45Kcal®w fat whit 1.25% cholesterol X% 2lo]= RESEARCH DIETS

(RESEARCH DIETS, New Jersey. USA)ZFE] FU3te A Al Z3tg on, &3 2ol= A3k glo]
AHSIES sl AT wF 13 G A0 SR, Aol FS md LABA L
TEFANA dFS e

N

6) dH 2 A7 AA
AbSo]l B3 AdsES A A 12417 S FAAZ & AR AE S B FEIAES
AHASATE AL 3000xgATC)oN A 1027 A Este] dHES ZEstAth AT EY A
71z2e dA AHF F FA ZE3le] phosphate buffered saline(PBS)-&<) o 2 J=xtd A+
EHe FES AASY AHAHFFPow, dRES g -70 Co H#Asta, yxr RES
Formalin solution, neutral bufferd, 10% &< Yo B AT

7 ZF g Az AlE YPEjshE] EAH&E)

Formalin solution, neutral bufferd, 10% -&<jol] Yo} B33 A7]E-S H&E(Hematoxylin and
Eosin) stain2 3}$3th. H&E staing 3+ 7] %22 Microscope(Nikon Coolscope2, Tokyo, Japan)
2 B st

8) ®H Ad FF BA

g3 F9 total cholesterol(TC), high density lipoprotein cholesterol(HDL-C), triacylglycerol(TG)
< kit(Asan Pharm, korea)E o] &3t E4& stHTh
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9) NO (nitric oxide) 5= =%

LPSE &A3lE RAW 264.7 AlZoA 2k 252 NO AR dAZAE SAH7A A=
od¥Esx A3 F LPS (500 ng/m)S 244359 Attt 71 & griess reagent system
(Promega, Fitchburg, WI, USA)& Al&3ted A|ZxALe] Z2EFo| weha] P33T RAW
264.7 MAEZFE 96 well platedl] 2x105 cells/ml =7} H =5 &3 H 37C, 5% vl ¢7] oA
24X ZF vl & F=ES 722 100, 200, 300, 400 1831 500 pg/ml EEZ 24A17F F9F A
g3tdt. 1 3 MEZuiFd ) griess reagentE 1 : 1 B&2 T3] Y 108 F9F HH-EA
71 ©+& microplate reader Infinite® 200 PRO (TECAN, Mannedorf, Switzerland)E ©]-&3}
540 moll A FFEE SAH3IATH

0) SAAZWV)
—“ﬁ: Ao A& Ayto] ajM= HHFA + TFHAHmean + SDIE YeERJA oW, AT
rel Felde HdASH] f1ske] SPSS(18.0, Statistical Package for Social Science Inc., Chicago,
IL, USA) BA 3714 2213 &85t TEATLS dLdHAFEA(One way ANOVA)S A A
AT FoAlo] A= A9, p<0.05 42594 Duncan’s multiple range testZ 2! Al 5F$th.

2. A3

1) 3T3-L1 preadipocyte®] ZF2lo w|X|&= &FEAo] 7T0%EtoH FEE FF

F-AJo]7} 3T3-L1 preadipocyte2] S4ld mlX& F&FS F2str] 43k 0 ~ 500 xg/mL =
;«] X o] 70%EtoH FZE(AY-E70)& 48413t B9+ A3k th2 MTS assays A AIgH Az}
+ Fig. 1. o Yepfiddeh. A3olA & F Uxol Be &4 AE SAAAEZRT}L YEY
A AT

120
100 |

80

60

Cell wiability (%o of control)

Con 100 200 300 400 500

Fig. 1. Effects of AY-E70 on the cell growth in 3T3-L1 preadipocytes. Results are expressed
as percentage of the vehicle treated control = SD of three separate experiments
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2) Lipid droplet Aol X AY-E709] B%

Lipid droplet-2 A3 A 2] o]F 5 Alo]of triglyceride®} cholesterol ester’} & & o] Fo] U5
AR 7] AZsFRAA REEo X, Aol A o AW ‘lens’ TFZ27F UERA H I lipid
droplete] AZAA Holx veA Hua d#Ad doh olgA AAHdH lipid droplet
phospholipid monolayere} #& wWAo] EHe] e BHFAH AFOEA precursor
fibroblastoll 58] A WA E2o] B33 A Yely, PPAR y o} & 23 adipogenic
transcription factorsell oJsjiA ZH == Aoz d#A At} o] lipid droplet-e B whF-2HEE
ooyt aAEF, HAEsE 2 A2Y Wy T 22 A ZASel: #HAdol At
Husa oy webs AY-E700] 3T3-L1 preadipocytes 7} adipocytes= &3}¥ &= Ao et
L+ lipid droplet A4 o w3 FFE vlA= AE &5t st Ol red O 2L 3}
o H=Z U lipid droplete] A4 A=S =9 dAngoz #a3lYth Fig 29 AFoA & 4
9ol AY-E702 A& skA o B35 f=stslE Aol A=A o lipid droplete] 3730
SsHA FEEE AR AFEHJOY, AY-ET0S HYsds Atole Heler EH R
lipid droplete] &Aool FAsHA <AAEH= Aoz yeiyd. mebA AY-E702  3T3-L1
preadipocytesel A1 adipocytes29] #3}5 A= AS & F AU

120 ¢

oD

pre ad 50 100 250 500

Fig. 2. Effects of AY-E70 on lipid droplet accumulation of differentiated 3T3-L1. The values
are expressed as the means & S.D. Significant differences were compared with the control at
p < 0.001 by Student’ s t-test.
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3 AAYAZ FEH HT Bl FT|EF M I WA= AY-E709] IF
AY-E709] A7} mousee] AAA A 7] ojul G m A=A FRlstr] 93t
%2 9] H&E (Hematoxylin and Eosin)stainingS 23 st chFig.4). 238 A3 A4
z2)o) vl A2 ol (HF)e 3+ Z2oA B = ©-& lipiddroplete] &2
AATE o] EL HIFIOE It Zte| A9 droplete &, HFw 3 Wl st AY-E70
o] oA ARl 53] 500F ol A= droplete] @ASHAl AT A & AT
He grstBaie A 4T Ade) FEALLE 53 2L FRHA ATL 8
g3 AddFH At dhAE 2430 ke SR FF2 aAGA ol HFH 0l s F
7¥etm 53] =4 aAEA ol Ay AL dFol A TR H= Havt vk b
zAsd Wtz TP P TP de FTolzH ] FPo e TAYAR
AAANZ HF Y & Ao 54
of o8 A=z FaE Hol AY-ET700]
Sl PaRAY ZAANNE HES) AYAE 271} Lol ApAE
< A ¥ Utk AY-EN0E R A ARAEe 277 Padte a%
3l AY-E709] Fo= AU 17‘% Akl 3820 a3E VRS Aol AR

ﬂllﬂl o

(S

Fig. 3. Histologic Observations of Hepatic and Epididymal Adipose Tissues in HY-E70 Treated
HF-Induced Mice Hematoxylin and eosin (H & E) staining (X 100).
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4) Aoz FEH HHNEAIAN FF AFAFF 2 FF FE2HE FA A=
AY-E709] 4%
ool A4 v% &4 A= Table 1o Yepidth. 4 ) TCEZFS A2 o]0 2|3
7P 2 9SS Bed ux oS 433 HFTel Hls) 500Fal A €A TG gaFo] f2l 3
o2 FAsYY. HDL Zd2HES 9 F9o THASIE oyl A4 FYH=HES A
Aste Ho 2 olFAYIE 9T e £ FHHEEZ A Jdo B AFNAE,
HDL-Ce] &2 HFw 3 Al AFTodAes 4% AolE HolA= (AT AY-E704+
7 JA FEl2HE 5 HDL-CO vl&& S71EC2ZX HV F25 A3V 8% FdzdHE 5
T A 58S F 5 US AoE ARHT AARAH R AY-E709 AHE AA FH2HE
& TCHHFS REFLEA DAY R F=d TAEZF MA

=

Table 1. Effect of AY-E70 on plasma biomarkers in mice fed a high-fat-diet.

Normal HF 100F 250F 500F
TG

113.3+11.98  143.11+3.96 133.31+5.41 133.44+3.12 123.76+2.53
(mg/dL)
TC

151.81+9.65  222.91+20.18 206.8+0.22 179.64+537  169.54+28.67
(mg/dL)
HDL-C

75.18+2.42 117.24+1.19 116.51+3.55 112.58+7.88 114.069.71
(mg/dL)

IMean + SD. Means not sharing a common letter are significantly different between groups
based on one-way ANOVA with Duncan’ s multiple-range post hoc test at p < 0.05.

5) AAYA o2 F=HE MY X A F HX= AY-E70¢] FF

Az Wzt 2 xﬂ%‘— Ji%‘: of gk A= Fig. 4.9 YebUTE Aol & A5
o2 A3/ FEHNCH, AY-E708 AHS FolA A 4

E709] dFl= nAHol2 f2d Bl A AT o4 F

3 Y-
oz el 3412 JBe vd Az AR

T
z

O{N o
o

A) (B)

= d
a0
500F B be be

| B L% €t ab abe

25

20

15
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Fig. 4. Effects of AY-E70 on body weight change (A) and body weight loss (B) in mice fed a
high-fat-diet. The values are expressed as the means =+ S.E. abcdMeans not sharing a
common letter are significantly different between groups based on one-way ANOVA with
Duncan’ s multiple-range post hoc test at p < 0.05.

6) TAY o2 f= HT EdoA b 2 FudA|Po "X AY-E709] FF

aAGA ol AH e el FHAE B TUzHE o FHe doA I TFHEES STHIIH

O

kst om, ole mAWAold o3 7 W FeAzHE D FHAASO 1 B A
ARET AY-ET08] HAC atebAs 3k TA BE AT oA FolHos Aastan
Agajele] HAZ <l F Bk AREHe) FHA W] FH o By
9 9N FtETa e ok FYAe A%

k<1
/I Fagk Az FAS AHEW ATl Hlste] HFwol foAor Frhetion,
AY-E70 AHAT A= EE AFTe] woHdoz Zasitt

(3]
T
k3
=l

(]

I c b bc
a B
15 | a 2
a
- a . 15r
1
1 -
. a
0.5 T 0.5 | -
0 - - - . 0 - - - -
N NF 100F I50F S00F

N NF 100F I50F S00F

Fig. 5. Effects of AY-E70 on liver weight (A) and epididymal fat weight (B) in mice fed a
high-fat-diet. =~ The values are expressed as the means =+ S.E. abcMeans not sharing a
common letter are significantly different between groups based on one-way ANOVA with
Duncan’ s multiple-range post hoc test at p < 0.05.

7) Adipogenic transcription factors % adipocyte expressed genese] W&o wX]&= AY-E709]
L

Adipogenesis®] 34 =HAE B+ PPARy & AR A5&gstd A EI4E YU H
FHow BaaAdL gAsA HH, 1 AR Wi = Ul lipid droplet A4
2 triglycerided] =23 A Axo =7 71 T3 e A3} & adipocyte
expressed genes?| =3 3! < t}. WA adipogenic
transcription factorse] W& HZ=E 3213k A} Fig. 60 el nvie}l o] B35 /43519



745 PPAR y o] &rdo] dASHA F7FeAAINE HV A gle] o5t % o &2 7H47F
Hlt}h. =3 adipocyte expressed genesq! FAS 7Z-$-o| = Fig. 6 oA o] HV A&l ¢Js}
o dASA TadATS T JAsATh oY ZAH}E A¥WE w HVE  adipogenic
transcription factors®] WHLS Ao Z A lipid droplet 2 triglyceride A ZHA<} &7
adipocyte expressed genes®] WS AN OEA AWAEZES EIE AAAZL F U
2o 2 FAHAT

PPAR-gamma FAS

16 7

14 + 6

12
s § 2
@ 10 ]
@ 9 4
o o
X 8 3
< <3
Z 6 =
T £

4 52

5 1

0

Con LPS 50 100 250 500 Con 10 50 100 250 500

Fig. 6. Effects of AY-E70 on adipogenic transcription factors and adipocyte expressed genes
expression of differentiated 3T3-L1. The values are expressed as the means =+ S.D.
Significant differences were compared with the control at >k p < 0.001 by Student’ s
t-test.

8) AY-E709] nitric oxide NO)HA A &3}

zyzy F=Eo] LPS A=oll Ysll F7l= = nitric oxide Ao mlA&= FFES Z2AFSH7] 98)
NO assayE sttt F=EE5S 27 100, 200, 300, 400 2831 500 pg/ml T2 HA g
g ¥ LPSE 500 ng/ml o] TE= 24A12F &< A8ttt LPS @5 Al HIA 7ol H
w3te] NO Aol 27 AgoA] Fedo=z Fristsith

AY-E70& FoAg AgolA LPS @5 Aol Hlate] Fofl "A Zasts zlo] Bzl
olo] APEAE Rol= EFE 27]¥s] ACN(Acetonitrile) S AM&-3) %E=2 E2 A 3to] A
AL APttt A EoME FAL Br|9s) AAE A =& 10, 50, 100, 250 121
500 pg/ml o2 At BACN 3~11%),C(ACN 11~22%)oll A4+ NO A #o] LPS &% g
ol Hle] AL ZaskA &gttt (Fig. 7-B,C). DACN 22~36%)ol A= LPS @& A &2l NO
Aol ot ZHAast oy LPSE A edhA 82 oA E NO9 o] Hapz o=z Frst
A T}(Fig. 7-D) E(ACN 36~68%),F(ACN 68~100%)°1 A= FZE& 500 ug/m S T3 FolA AE
S40] Uettor 250 pg/m e FE7HA FEo|EXH R NOAAZFS THAaAZ AA4E Flst
AT} (Fig. 7-E.F). G(ACN 100%)°1 A= 100 pg/ml oA A=A o] Yebytow 10 183 50 g/
nl o] FEA NOAAEol Feojdoz 7HAastqth(Fig. 7-0) AHE TH3AS w EFolA NO
A AR aATY 7HE Bel UEtwte™, 11 F EVF Foll Hlis) NO A4 AdAaxdr & o &
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N hEs
NOE e BaZe 71A & free radical (fr8]7)o)H, AAAG T s 28S F Je 5
AR ZoF ATL B =R AZHHL 7447 BEo] GFWgo] ojd w) HFol
717 A MEZAC Hostes WiAAZ ¢g2iA Joh (Kim and Kim, 2002). whekA NOL] A
= @5HEE A & F Ue AR, HFA] JdEE FEEo] FHF A4S VAL AT
I AZEY. SHARE o= RAW 264.7 AlZ2F Wl NO A4 gia &Rlg A3 2, AlxZujolA
NO Ao #A3st= NOS (nitric oxide synthase)e] TH¥&d === mRNA LHFE F2Iste] o
| Tl A NO A4S A=A Folns F7h Aol Basrhy YA
8 160%
4 7 HIERY 140%
I mLPS 2T
=6 F T 120%
Zs 2 100% |
E.; £ g% |
EE Z 60%
251 3 a0%
1 - 20% |
0 0%
0 100 200 300 400 500
6 120%
B) 0coN
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24| § 80% |-
.;:EJ - 5 60%
Ez - :é 40%
2
1} 20% |
o U
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10 140%
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Fig. 7. Effect of extracts on LPS-stimulated NO production in RAW 264.7 cells / Cytotoxic
evaluation of extracts in RAW 264.7 cells. After pretreatment with 500 ng/ml LPS
(lipopolysaccharide) for 30 min, RAW 264.7 cells were treated with various concentration of

_35_



extract for 24 h. Culture medium was subjected to NO assay. Data represent the mean=
SEM of three independent experiments. *Means with difference letters are significantly
different at p<0.05 b‘y duncan’s multiple range test.RAW 264.7 cells were treated with
extracts for various concentration. Cell viability was measured by MTS assay. Means values
+ SD from triplicate separated experiments are shown. *Means with difference letters are
significantly different at p<0.05 b‘y duncan’s multiple range test.

9) AY-E70¢] Cytokines (TNF-a, IL-6, IL-18) A &3}
o= NO A AAEATT A Uetwd S57A0] s FE5&°] dSmida ¢d
o oyl FFES v X =R Lolr7] ¢33 TNF-«a, IL-6, IL-18 9] t3+ ELISA assays *lsis}A
. FEEES 47 50, 100, 250 283 500 pg/ml FEZ AAY g F LPSE 500 ng/ml 2
TEZ 24XNZ F¢ AEstE . TNF-e 9 5= LPS @5 A2 HlxglTo vlusty
979.06 + 3.98 pg/ml ] TEZ Z7}aFE AT 500 pg/ml e AY-E70L AQ-S o) 650.17 +
3.25 pg/ml 2 ZFA&ATh (Fig. 6A). IL-6 ELISA assayoll4 LPS ©% gl IL-6 AAo]
1990.38 + 10.79 pg/ml & Z7FE AR 500 pg/ml &) AY-E70S A 2]sta-S uf 1804.13 + 27.46
pg/nl ¢ 52 ZAHAT (Fig. 6B). 2o =2 [L-18 AAS Fgesf|® A, LPS = g+
o Aol 288.28 + 14.84 pg/mloF Z/1EAAT 500 pg/ml Q] AY-E70S AHstES o
220.38 + 3.67 pg/ml ] FEZ 7HAH AT (Fig. 60). 27S E3HakAHA 500 ng/ml LPS 2] ol
os) Z71d IL-6, IL-159 A Z4ad AZ7F v|fgloy, TNF-o 9 AL 500 ug/ml &
T9 AY-E70& AEPS o ol BolA ZAHUATE old TNF-e, IL-6 28] [L-159] &
de ZH3= HARIA (transcription factor)?] NF- x B (nuclear factor kappaB)e] ©@¥jz =
mMRNA @& =3} NF-«Bel 3 o]% (neclear translocation)s &<13t= F712 ¢l 23 o)
d9% Aoz Az,

il r[r

A ) 1200 B ) 2500
f = e d
< 1000 - e d < 2000 1 t b
E 800 - g E
£ b = 1500
2 8
500 g
E 'E 1000
o 0 -
5 400 2 F:
- . Y
£ 2004 = 500
a
0 - 0
MA? {p=/ml} - = S0 100 250 S0 MA2 {p=/ml} - = =0 100 250 500
LP5 (500 ng/ml) - + + + + + LP5 (500 nz/mly - + + + + +
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Fig. 8. AY-E70 reduced LPS-stimulated cytokine production in RAW 264.7 cells. After
pretreatment with 500 ng/ml LPS (lipopolysaccharide) for 30 min, RAW 264.7 cells were
treated with various concentration of extract for 24 h. Culture medium was subjected to
ELISA assay. Data represent the mean® SEM of three independent experiments. *Means with
difference letters are significantly different at p<0.05 b‘y duncan’s multiple range test.

ok dso) digt 7|E74 R AE=F dH oA
1. $7Aol 2% FH
ee 70% F4 &WE TEHE A&kl ARt 2AA 43 W FE3 E 25 Kgs
open columng AHEste] ZREAo] FZE(AYLN0) A2 dYsE AT H&F F=HE ExFESS

At

Aster Yomena
15 kg (Dry)

Simplified
Extraction

Aster Yomena (AY)
70% EtOH Extract 7 L
3 hours X 4 times

EtOH extract 4.3 kg

EtOH extract 2.5 kg

l

HP-20 C.C Gradient (water/EtOH)

Prep-
Chromatography

100% Water 50%EtOH 85% EtOH
1.5kg 2579 1409

Fig 1. &74e] & Wy 2 =4 &4
2. LC-PDA-MS o= X xE4d A3

(1 LC retention time 3} UV spectrum< ©]&3F AY50 4 Known A& 3&<l
LCEMZHS &Hsta, PDA HE7|2 UV-Vis 2HEHS 7| 53819, 7]£2] UV-Vis spectrum3}

=

retention time %k libraryE vlw sty FE2&E 74 HAES 9390

Fig 2. £8A0] z+ A8E UV 9& (1) Chlorogenic acid, (2) Syringic acid, (3) Secoisolariciresinol
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Fig 3. &8 Ao] +&E& (A) LCPDA chromatogram, (B) LCMS chromatogram.
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ASHIY it
712 Waters e2695 separation module, 2398 2171 SHIMADZU HPLC
= PhenomenexLuna C18(2), 250=4.6mm, 5um e PhenomenexLuna C18(2), 250 x4.6mm, 5um

ZHes | 40C TE2L | 40T
FEE 20p2 FeE |20

E=x- 1 mbL/min S 1 mU/min
ol = A} 0.1% trifluoroacetic acid in water 0| S A A) 0.1% Formic acid in water

B ) Acetonitrile B} Acetonitrile

Fig 4. #5Ao] &E (A) LCPDA 4% =7, (B) LCMS =4.
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(7) LCMSMS #4< F3ld A& A& &F g ANFH

e R

] =i 3T
B gue Zgstel, A0t Y HFo AL 4R F A= AR AFRIA Wk

3

2220 L3 AT 23Y Axd HEAo] YOHE F28 F22o zyH

1.1.2 Vial

1.1.3 &m& ¢3]& H4dXA

1.1.4 o3& #WeHA=g (PTFE, 0.45 um)
115 259x187]

1.1.6 HPLC& #&¥ 21)

1.1.7 A&7 (Vortex)

1.1.8 Z}o]=l (1000 uL)

1.1.9 stol=l (100 ul)

1.1.10 E-tube (1.5 mL)

1.2 EA7n|
1.21 2n&v A FA &8s AZFEA 7] (Agilent Triple Quad MS)
122 14% A a=2nE T3] (Agilent 1200)

Nicoflorin

EAA] 0 CyHy015, A © 593.151u, CAS No. : 17650-84-9

Morin hydrate

B2 0 CisHpO7, B4 301.035u, CAS No. : 480-16-0 ; 654055-01-3

2.2 LRkAoF

2.2.1 Wg &= &(methyl alcohol, JT baker)
2.2.2 oI EY E ¥ (Acetonitrile, HPLC grade)
2.2.3 =5 (Distilled water)

2.2.4 EE4F (Formic acid, Sigma Aldrich )

3. AldAA

31 ZF8&Y A=z

311 & 58 A4
of ¥F Yo o

312 47189 s 5 ¥ 70% WMEER 3|Mste] FFEAo = gt (1, 5, 25, 50, 100 ng/mL)

ol ol o

32 Ng&d A=z
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311 Adzxd &£FAo] 40 Kgs olerE 70% &vjE T2|EE AF&ste] 3AIZte] 24 43] ¥kE =&
gt
3.1.2 70% olgte FZZHE HP-20 open columne A&3}te
TAHE Y ol I F oehE 50% HHES A= EF ARE AL3TH
313 & NE ¢ 1mgs H3 £ 1ml o222 FHo @&} (1 mg/ml)
314 70% We-ES FA7A 2E FH 2SI TNA 50 F FFANE AFEA0E AHGSTH

100%, N €& 50%, NEE 85%E

/‘\l_

1o] 2A02 Ag3ts A g8 7179 wet 240 Bag + Uk

2]l 1A% dAgI2ufEIYE =4

& z7
FUTF 10 ul
AP E e
e A &1 0.1% Fprmic acid
B &vul Acetonitrile
+5 0.2 ml/min
A&7 A 220 nm
F2. ol =4
AZHE) il
A% B%
0 90 10
10 90 10
40 40 60
45 0 100
50 90 10
60 90 10
#3 d=EM =4
ol 23} A=A =4 positive negative
b Eat 350C capiliary 3500V 3500V
7t f4& 10 1 /min =5 A ov ov
L = 35psi
HE 7tA &5 350C
Bz 7t 55 12 1 /min
4. MSMSzH
AE Aol | MS si¥d= | ZZo|& MSMS 3= F=vA
Nicoflorin 593 1u 284.8 1u 30
Morin 301 1u 151 1u 20
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Fig 17. Morin ¥&F& ZHAZA

<{Nicotiflorin>
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y=4242.3x - 262.65
R? = 0.9995

2.0
1.5
1.0 | AY(6960.67)
0.5
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12

Fig 18. Nicotiflorin &% A A

Z=3HA (LOD) = 3.3 X SE/S = 3.3 x 163.27/3050.23 = 0.176639
FA LOQ = A=A x 3 = 0.53

SE: FARE ZIT /M@ 2 FEEE A4S AFH IJAALAY y 49 %
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S: 3| AZ ] 71&7]

#5 AE =4 TF FA4%
Morin Nicotiflorin
0.22 402.05 2.85 0.23 622.38 8.40
0.61 1274.71 4.96 0.50 1906.88 3.37
2.20 4874.33 16.83 2.16 9744.64 21.64
5.00 11226.89 12.05 4.52 20842.49 17.08
10.07 22696.38 23.85 9.09 42356.50 45.37
7171 2264.70 12.11 71&7] 4242.30 19.17
yAH -103.42 yAH -262.65
i) 3050.23 el
s oo | 16327
A ZF3HA 0.53 i
A2 F JF & AL
- Ag 8% F2] Nicoflorin, Morin 3%
- A3 &899 F3 =1mL
-Ad &9 5 = 1mg/ mL
- LCMSMS A& Fd&F = 10 uL N EFAYZFH 0.01 mg)
- A& 9] Nicotiflorin, Morin $&H(%)& TFF AHFAS H &3t s =43
g

Nicotiflorin = : 0.170269 %

x = [(6960.67+262.65)/4242.3Ing/0.01 mg
Morin & : 0.173095 %

x = [(3816.67+103.42)/2264.7Ing/0.01 mg

= 0.170269 %

= 0.173095 %
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® AEHYE ZEF HE

EEFE Y Nicotiflorin
Az Tl 3| A Chem Faces
CAS No 17650-84-9
HD.\?’{}\ o oOH
"o "‘“\v/"ﬁ Pt /]\ oH
T2 DH?H ; D“{/;‘”GH
f” \/§ .
A\
L
F 0.170269 %
EEF W Morin hydrate
Az o)) 3] Al Chem Faces
CAS No 480-16-0 ; 654055-01-3
LA
SER l/ o
HD,Q
3F 0.173095 %

Fig 19. A& &

A FdF H A 7= AR
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v A3y A A 28 2 T4

1.

FEE =24 9 #2E3

o Prep-HPLC £ =73 3¢ % EIE AF
Prep-HPLCE ©]&3}e] &< Peak @ R.T (Retention time)S o] &3 WHo
g5ste] Hgk gl @S Aol AFRE ze AEE Fs] Hstd AuA A

HPLCE o] &3l AR 42 A3t

2
[
il

HPLC Shmazu Prep-HPLC
Flowrate 6 mL/min
Columnoven room temperature
Injectionvolume 3300 ul
Column Agilent, C18, 21.2x250mm, 7im
UVdetection 210nm
Gradient Gradient
Min B% )
0 1 -
20 1
90 40
100 100
105 100 .
110 1 _ L
120 1 0 b1 2 50 a0 100 120

Fig 20. Z¥AY0] 3ZE 2| HPLC Profile of Prep-HPLC fraction #1 ~ #24

« HEAol F==9 HPLC HolEFE &3 3= Z=vd 24
Apa=e] 2dd & HPLC Z28Re AH83te] Prep-HPLC &8¢ & Z=23dS #4438}

ATt

DatafileM ame 20180805 AYE) =2 70mind04 lod “
Sample Marme 20130905 AYE0_ =2 70mind04 AY50 e2 120min

@

Fig 21. £&33o] F&E9| Prep-HPLC fraction #1 ~ #24

*ZUHE M| IsiM ME SZOl 330 ul Injection SH{ =S A
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Fraction # | 1.0000 5.0000 | 6.0000 | _ | = E}. — | m——
| 027 0.0859 | 0.0205 m3
2271995 | 0.3863 00000 0.1557 a 03114
2300550 | ©.0000 00000 0.0000 01810 2 02580  1170E+07
2552312 | 04688 o 00000 01966 0.1476 5 03300  7.B40E+06
199.1603 | 05182 04813 | 00000 00000 00000 00000 01795 ;: 02530 2 380E+06
283 7627 ooooo [JEGGGG# ooooo oooood  o17ET | 1 01787  2.160E+07
353.0870 0.0200 00000 00000 00000 01779 3 02081  3.130E+05
2410711 | 04636 04616 00768 0.0000 00000 00000 O.1795 3 03100  2.6B0E+05
367.1027 | 03612 06388 00000 0.1803 2 0.2550 | 5.360E+05
600.1430 00000 01787 | 1 01787 | G.000E+06
253.2162 00000 01823 | 1 01823 | 3.450E+06
191.0548 2307 : . : 00000 0.1781 2 0.2519 | 3.8BOE+05
3530874 | ooocoo |JEGGGGN o . ] 00000 01823 | 1 01833 | 2.630E+06
2230239 |[HiGoool oooco : . ] 00000 01788 | 1 01760
3991283 | 0.0000 00000 01787 | 1 0.1787
2380700 | 0.0000 00000 01787 | 1 01787
2602az0 (FEooooll 00000 oO17es | 1 0.1769
237.0390 | 0.0000 00000 01787 | 1 01787
267.0877 | 0.0000 00000 01787 | 1 0.1787
3411082 | 0.0000 00000 01823 | 1 01223
207.0646 | 0.0000 coo0o00 o017E7 | 1 0.1787
281.2485 00000 00000 00000 00000 00000 01768 & 1 01769
377.0849 0.0000 0.0000 00000 00000 00000 O176e | 1 0.1769
4732827 | 0.0000 00000 oO.17ET | 1 0.1787
209.0441 | 0.0000 00000 01787 | 1 0.1787
1340458 | 0.0000 00000 01787 | 1 01787
300.2055 | 0.0000 00000 oO17e7 | 1 0.1787
256.1071 | 0.0000 00000 01787 | 1 0.1787
417.1941 | 0.0000 00000 01787 | 1 0.1787
1030488 | 0.0000 000 00000 01787 | 1 01787
205.1579 0.0000 00000 00000 | 06074 0.0000 01423 2 0.2012
2491325 | 0oooo ooccoo [[EGOGE 00000 00000 00000 01787 | 1 0.1787
2823678 | 00672 00682 0.0260  0.0000 B55/8 | 0.0646 5 0.1445
593.1487 | 0.0000 ©.0000  0.0000 ‘10000 ocoass | 1 0.0859
3292317 | 00000 ©.0000 O.0000 oo8se | 1 0.0859
3772156 | 0.0000 ©O0000 0.0000 o059 | 1 0.0859
4470010 | 00000 00000  0.0000 cosss | 1 0.0859
675.3578 | 0.0000 ©.0000  0.0000 ocoss9 | 1 0.0859
4522765 | 00000 00000 0.0000 oo8se | 1 0.0859
285.0386 | 0.0000 00000 0.0000 o.oese | 1 0.0850
579.1684 | 0.0000 0.0000  0.0000 co8ss | 1 0.0859
457.1688 | 0.0000 00000  0.0000 00859 | 1 0.0859
730.5478 | 00000 00000  0.0000 00205 | 1 0.0205
13456003 | 0.0000 0.0000  0.0000 0.0205 | 1 0.0205
1391.6373 | 0.0000 00000 0.0000 00205 | 1 0.0205 a7 113
3113217 | 00000 ©O000  0.0000 oozos | 1 0.0205 07 104
1477.6650 | 0.0000 00000  0.0000 oozos | 1 0.0205 07 093
2932109 | 00000 00000  0.0000 0.0205 | 1 0.0205 o6 075
3503049 | 0.0000 0©.0000 0.0000 cozo5 | 1 0.0205 06 073
2053266 | 0.0000 C.0000  0.0000 oozos | 1 0.0205 DE 056
352.3203 | 0.0000 ©.0000  0.0000 00205 | 1 0.0205 06 055
391.2244 | 00000 (00000 0.0000 0.0205 | 1 0.0205 o6 023
3703320 | 00000 00000  0.0000 cozos | 1 00205 06 015
1051010 | 0.0000 ©.0000  0.0000 aozos | 1 0.0205 0E 0.00
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aster
7ted&E iAo, . .
S }::;o] Aster pekinensis (Hance) Chen / Aster
TH=Z 5 A o) soerh holophyllus Hemsl. / Aster integrifolius 0 X &
Thick-stem
(Turcz.) Franch.
aster
AR o I L .
_’qu:;; o] Kalimeris incisa Fisch. / Aster macrodon
THA &= KA o] - ,U?T " | Lev. & Vaniot / Aster pinnatifidus f. @) X g
Incised-leaf .
robustus Makino
aster
Bristle-hair Aster hispidus Thunb. / Aster batakensis
A% A o) b o | X | &
aster Hayata
a33 .
Aster ageratoides Turcz. / Aster
LBy o , L .
7} 2R A o] ageratoides subsp. amplexifolius (Siebold @) X o
Rough surface )
& Zucc.) Kitam.
aster
MR-l
%R, .
=& FA o] e Aster hayatae H.Lév. & Vaniot 0 X &=
Dwarf Korean
plum yew
T HEHEA o], o .
- . ;;? 2 Aster koraiensis Nakai / Asteromoea
W) F = ' koraiensis (Nakai) Kitam. / Gymnaster o) X <)
Korean starwort, . o
koraiensis (Nakai) Kitam.
Montane aster
ER )
J 2 + . .
2B o] A &E Ao, Aster glehni F.Schmidt / Aster o N =
Fu g yE, korsakoviensis Lev. & Vaniot
Ulleungdo aster

3 HFAo] 7154 #d A=

L
715 /8% HJHXE A 9
Table 1. The contents of total polyphenols of solvent fractions OLX olE B3] Z X .
extracts isolated from Asrer glehini Fr. Schm. ..Oﬂ Fé ]— :” Eﬂ ] — = Eoﬂ ‘] tannic
. Contents of polyphenols . ~ -
Solvent for extraction (meTAE/g)") acid= O] _g- o}-o:] 6]:']-—,9’- F/O]: 7:" /I\_]_-/\]
=Z A= Hexane F 2,780,127
% = = exane rr. 2, 12 -
N Ei0Ac Fr. 7.91=0.07 7.91mgTAE/ gi 7].7%1— 111%-0] @-%5] 01
5}2%5 n-BuOH Fr. 6.45£0.27
H,O Fr. 5.95+0.66 o)lo] o = H 3= =
MeOH extracts 6.77£0.43 siloH, = S Ee A=
UTAE standards for tannic acid equivalents o e)
“Result are means=S.D of triplicate data. 595mgTAE/g =T
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Table VII. Antioxidant activity of solvemt fractionations

from the flower, the stem and the root of Asrer cilisus == 1=e] ol Q pid SIALS
Kitamura on DPPH radial scavenging method = T‘A ]g = ° H = © Lﬂ-
o Antioxidant activity (1C,pgml)" L = i1
Eraci oM Q= 1, BH
o mnsi Flower Stem Root (DPPH) ‘}- [SINE) H] :]_-17—}\] E7] > = >"—l—
Water ext. 109.40 117.73 102.83
FIOH ext. 45.15 48.43 42.03 g «=
S o) N 75% E10H ext. 51.17 56.01 ]
6‘(}'{‘_]_‘§]’ [e) ,\nen;:[-l ext. A 56.44 46.32 ig:.?-@ = E. H] -]_ =0) T o IIT
CHCI, ext. 358.78 373.71 118,54 =7 &9 s %9 BHT,
Control_antioxidants
oy = =
BHT 54 vitamin C, a-tocopherol BT} ¥ 3]
Vitamin-C 4.2
a-Tocopherol 33 X0 2=
YAmount required for 30% reduction of DPPH(D.2 mM}) after v T
30 min,
120
100 |- -EH )—l} A‘ﬂ 3z RaW 3647 Cellgl nitric

Fd3F

80

60 -

40

Nitrite product rate (%)

CoN LPs

LPS+12.5 LPS+25 LPS+30

Concentration (pg/ml)
Fig. 7. Effects of solvent frationing an extracts from Aster gle-
Jrni Fr. Schm. on the production of nitric oxide in macrophage
cell (Raw 264.7). W, AGE, Aster gicehni Fr. Schm. ethyl acetate
extracts. Result are means = S.D. of triplicate data.

oxide A 9AE FoHo=Z A
o, Raw 364.7 cell W LPSel <3
=¥ INOS Tl oA 50ug/mL2
e Al 81.5%<2

shelg,

EtOAc F=&
d oA a7t

-
&Y

sk

172 34567383910 u14345675910

Weeks Weeks
©
£ 78 =CON WHF NAGL I1AGS o
m o
ji .
: 8 .
_;E p N
'é E" 30+
- el
£ il
- Sl ,
Epididymal Retroperitoneal Total fat
()]
Liver weight
25
. o
B Z -‘ = oo
215 N
P ‘ N
P N
5] N
05 4 \
NES | A
CcOoN HF AGL  AGS

_62_




o2k
s

Inhibition (%)

300 400
Concentration (pg/mL}

500

Fig. 1. Inhibitory effect on cell survival of the fractions from
the methancl extract of Aster yomena on HepG?2 cells.
AYMH: Hexane partition layer of Aster yomena.

AYMEE: Ethy] ether partition laver of Aster vomena

AYMEA® Ethyl acetate partition laver of Asrer vomena
AYMB: Butanol partition layer of Aster yomena.
AYMA: Aqueous partition laver of Asfer vomena.
AYM: Methapol partition laver of Aster yomena.
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1. Tyrosinase inhibition rate of extracts isolated from Aster
glehni Fr. Schm. [0: AG H, Aster glehni Fr. Schm. Hexane
extracts; l: AG E, Aster glehni Fr. Schm. Ethyl acetate
extracts; B: AG B, Aster glefmi Fr. Schm. Butanol extracts;
W AG W, Aster glehni Fr. Schm, Water extracts; B: Vit.
C, Ascorbic acid. Result are means#5.D. of tdplicate data.
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