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AW ARelA AT AFstiEd e o5 FXE =, ARSIAEAE AlEAPEERE ofet FH Y A
s dov|= EARAEY FHA #dEE FVMA 9F S AAEAY EiA it 1 Sl A NFkBE Al
E A R A, AT v, AXE §F T8 2Ashe AXEA, FE A a A kB EFAE o] Fo
B3 JEE EAlEtE 853 AR, 95, AFlEAR, 1}9]/8, o] 3}, ROS, Al LPS 59 A=& &
oW [kBE wWEA QAtsiE o] FaEtt. ojw [xBRYE F% NFrBt Z43lEo] oz olFd F 27
AESHr-So] FoJsteE oy FAAE 24sA HeEd 2 ﬂ%@d%ﬁ]m@mbemﬂm%)cwomgm%w

g akaEe] &9l nitric oxide(NO )E  L-arginine® guanidine 229t AFAZRE] nitric oxide
synthase(NOS)oll ¢]s] WA= o] §4oli= endothelial NOS(eNOS), neuronal NOS(nNOS), iNOS 37}X]2] o]A
AZE Ak, olFAA BB EE Alge] TulAs Z79h dAE YW ZFolA iN0Se| mRNAZF REHH, 53
A A ETL B %oﬂﬁ iNOS mRNAS} oxLDLe] W&ol om  iNOS7} &7 8l ¥hofdic}.

EF (N2 ol EtenRy ZmanEdd AR Fo 24 5azFel S, APEdeAs
AZHA n FEHAA, AFAR, AfolEgtel Sl oa AA FEHT. 53] 0x-20] Al A5 o4
3k 4= 9lo], (OX-2= @A Fo xdox7}l =,

Azt AXE F487] A
B-carotene, ZYdHE & ¢

C0X(cyclooxigenase)®] A 3&ll, NFk

NFxB &9 A= in vitro D in vivoeld 9% w7 <A &S Aajgto 2] dojur), wd Zads
stEo Y <Al AP-19] FAS AAISte] C0X-29] BS xdsta, A HDL ¥ paraxonase —1(PON-
1 2 kst 45 @48 771, A7 gl Az VEGF Eds aAA A dx 9
el ghel A Aol A IFN-r, IL-4 A TaS ATt g}, Quercetin® NFxB 48 AagFo=m
LPSE =% IL-1B8, TNF-a &3 22 cytokines®] AAE &A|8}aL, curcumin, resveratrol, theophylline,
flavonols, =xFe] ZHEES NFxB &9 AAsta, IL-18, IL-8, INF-a, iNOS 59 %7] E5HdAY]
HHS Asfshy, Ze]ar (0X$F lipoxygenase B 25 As|ste] 4% A4S BA(E 1 FZF).

st FH 2 ZEldEe] HFE W A B Hdd &3 AMYES HAAZIGa 3. AS5H oz ALEE
of & HAXNE FEELS ZHEIREC] FHe TEREEAA sWAste] JIAE dATES AT »
ATt EZX], X Izato] EEHE S5HE] FERAAAN TRA AAHE AL dWsta 27] B9
A3l RN Zert AAHE AL Adstn, 53] ZYdlEs 33529 quercetin, catechin, caffeic
acid, resveratrol TolA &FdF aH7F AUt

2o A EAEL phenolic acid9t flavonoidsS Egsls ZEdlE &S 7IXuh. Z8dE 5 flavonoids
2EAe g EAEte sgERE, T2 Any 3, 94 o Bol FE nt. ol& 00001 ©]’d<]

=
S & 5,
M2 E flavonoid® Z& R = (flavonol), E&E}ﬁi(flavone) o] ~ZdE (isof lavonol), Z&v}&(flavanol),
)

QtEAJold (anthocianin) % ZZQFEAJolYd (proanthocianidin) 522 EHFHAHE 2 =%

ZRES AXZ Fo /MY Zo] EASE ZHNo]lE8 quercetin, kaempferol, myricetin Eo] o]
%3kt}y. 53] quercetine AE9 F8 Ao FA Q4ola Ao FEHkolE '? Aoz 7 Fas)
o, 2 EAskE quercetine UIF-E o] Ader mld A (glycosides) BEIR Hof low, Ui o] A%
3HA] ¢ |9 2]o]

&tA] 2% free flavonoid?} £A8t=d], o] aglyconeol g} 3hc}. &me%:fﬁﬂmﬁ* SFHA R A
He Y EER o= glycoside FER & BX=E 7HAL o &2 Aol A= AL 47t

2 A E= =
2] ekt

Ld 9 Egor T 2
E a2 i 9@ 2y diads vepde, S8R =
of w3 ot AMAE AA AT AMEEClA AGH3bel o&t AlEe] oF 17% HTha WISttt S8R
rol=+ B-ring® 0- dihydroxyl”], C ring® 4-oxo”|¢} 2,3 YX19 FdA3td o]xAg 2 A9 C ring9
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SAoR Q& ddzolAd Zed izl kst 242 de4 o, =38 =

o

& =
R o)== A EY EHOA chain-initiating radicalS 2AsH 2AH oz &S ZZX3+E Fe , Cu
Aol F4 e gAg ¥y olugl superoxide anione, hydroxyl radical, peroxy
radical ¥ 72 ARFZHUZS AH AASI= Aoz deA At

E3] SR o=E gRE JgdolgbA] LDL xbel A¥shA] &1, fEl7]e AA Ee L olEARA A&
ste] LDL w4 HEFY] E, carotene, lycophend BE&|Fa, AZAASES 75T 4+ 9= Ay
paraoxonase A4S FAAA LDL A3tE gAgc}. &3 DY [ vitrod ol ZYdELS SR EEH LILE

Bgshal, SebReol=rE 43 HA e AFHE Aol Lo AstE 4T o val RaF o

2 dge] o FddelAE BR7)ole AT aHE rHeEy] fd, WA F27)oF FEE L FIES Ax
atel in vitroold 34kt &3, AFWk3-o] NO, PGE, 2 TNF-a 2 &4 =4, azla AR} LDLel 23 dal+
Zo] olFo] BQd F-AE A VCAN-1, ICAM-1, MCP-19] wd $A& s, m=3 E=27)ote) F9 it
&2l quercertin, chlorogenic acid, quercetin-3-galactoside, quercetin-3-glucoside?] 3AZF F7=
Hlx #4315}

olgfel A ol TAHoR At
1. As 2 3y

1.1. A¢k g 7]7]

1.1.1. A ¢

Alg F& 2 EFo Ag¥ 2wjel methanol, n-hexane, chloroform, ethylacetate % p-butanol<
J.T.Baker (Mallinckrodt Baker Inc., Philips— burg, USA)9] E3FA|¢kS AMR3lar, HPLC A AleH TF
39l quercetin, chlorogenic acid, quercetin-3-glucoside, quercetin-3-galactoside + Sigma(St. Louis.
Mo., USA)E A}&3l3ivt. A ¥Ewjoke] ARg® DMEM, antibiotic, Fetal bovine serum(FBS), Trypsin-EDTA:
Gibco BRL (Rockville, USA)ZY-E 43Rt AMESA FH%E3-(4,5-dimethyl -thiazol-2-yl1)-2,5-
diphenyltetrazoliumbromide(MIT)+ Amresco(Ohio, USA)EHE G433 tt. PCR A do] AREH Primers
Bioneer (Daejeon, Korea)Z%E, RNAFES <Istd AF&3 A]9F2 Trizol solution Molecular Research
Center(Ohio, USA), 1-bromo-3-chloro-propane= Sigma(St. Louis. Mo., USA)9] A|#ES AF&3F%5 o, RT-PCR
=2° Takara kit+ Takara(Shiga, Japan), DNA ladder: Promega(Madison, WI, USA)Y A|&E=L FY3te] A&
3Ftk. 183l western blot HAJo] AF2H trizma base(Tris—Cl), ethylenedinitro tetraacetic acid
disodium salt(EDTA-2Na), triton X-100, N,N,N' N'-tetra-methylethylene diamine(TEMED), acrylamide,
sodium dodecyl sulfate(SDS), ammonium persulfate(APS), tween-20, bicinchoninic acid kit &< E%F
Sigma(St. Louis. Mo., USA)EZHE 43}, ECL Detection kit¥ Amersham(Buckinghamshire, England),
2123 immobilon-P transfer membrane2 Millipore(Billerica Massachucetts, USA), NFxB(p65), IL-1(3,
iNOS, COX-2+= Santacruz biotechnology(California, USA)ZH-E 43T},

1.1.2 717

Ao A3 FQ3 7]7]E=  rotary vacuum evaporator (Buchi, R-3000, Germany), UV/visible
spectrophotometer (Kontron, Uvikon 922, Italy), incubator(Forma Scientific, Model 3154, USA), HPLC
(Shimadzu LC-10A prominence, Shimadzu, Japan), PCR machine(Bioneer, Mygenie 96, Korea), Mini-Protein
electrophoresis system(BioRad Co., USA), microplate spectrophotometer(Molecular Devices, Spectra max
340PC, USA), microplate shaker(Finepcr ,Finemixer SH2000, Korea), ultracentrifuge (Hitachi, Model 695-
7, Japan), cryotome(Leica CM 1850, Germany), micro haematocrit centrifuge(Hanshin HHC-24, Korea)&

Ao AE-5FA T

1.2 AdA =S

g 270} Corchorus olitorius L.)E 2006 89 3ls=o] AAF s AL 50CA 1247 ALAZA F 100
mesh@ ¥ B9& A% oF ER2of upSdA FYste] AL&skgltt. &2 Alge 10v]=e] 80% WEES
(v/v)& 71t 33 wHE &3 g, FEIAES AHRAE AHEste] 23] AFsta FdEsETIE w559 §E
A% & HeaeFEE2 AR, WESFE5LS thA| phexane, chloroform, ethylacetate, n-butanol %

e
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water2 ox BE3lo] 24 5, Axse] BIFES AFste] AER AT
1.3 227]o}e] 3k 53
1.3.1 & Eg9E &F

& EPds S FolinDenisH& &3t SAsG. 7 Wgs F% 1 mgs
A7 108 B A7 A 2 mLell 3AgE Folin AloF 2 ml& F7bstol Efstar 3&3F WA 5 2 mle] 10%

M
>
b

"
4
et
oft
o
-
prL
32
Q‘ =

£ tannic acidE ©|&3t] FAde Ao
1.3.2 F EgHi o= §F

F TR o= &8-S Nieva Moreno s (Nivea, M. M.; Sampietro, A. R.; Vattuone, M. A. Comparison of
the free radical-scavenging activity of propolis from several regions of Argentina. .J. Ethnopharmacol.
2000, 71, 109-114.)¢] el o8 Z43s3Arh. 7 A5 898 10% ethanol® 10 34% & 100 ulEs
3te] 10% aluminum nitrate®} 1 upM potassium acetateE SHi-3F= 80% ethanol 4.3 mLoll &&3ale] 2204
40 WA g ¥ 415 mollX FFEE SASAT. F EFHtEzolE TS querceting o] &3t A HFES

Ao 2RY FqFS T3
1.3.3 DPPH radical® &A &4

DPPH #t)Zre] AAEA-S Blois(Blois, M. S. Antioxidant determinations by the use of a stable free
radical. J. Agric. Food Chem. 1977, 25, 103-107.)¢] "ol w2} 2k Al=e] DPPH #ttjZel uigh =S
Z45Art. 7 FEES FEER 99% WEkEe] 9l F, 800 ule skl wlekgo] %91 0.15 mM DPPH &
200 pLo} Z3Fste] 3024 Fo 517 mollA FFEE A0S, 4 A8 FEEY Y #Sod 2AGES
A2E A7FsHA &8 tizTe FFEE 1/28 Sdr7]l=d a3 A 59 5% RGy #ho2 e

1.3.4 ABIS radical 2A &4

2,2'-azino-bis(3-ethylbenzthiazoline-6-sulfonic acid)(ABIS) radical& ©]&3 ditslz] 4 ABISH+ -
cation decolourisation assay(Re, R.; Pellegrini, N.; Proteggente, A.; Pannala, A.; Yang, M.; Rice-
Evans, C. Antioxidant activity applying an improved ABTS radical cation decolorization assay. Free
Radical Biol. Med. 1999, 26, 1231-1237.)°l 23s}o] A5} cl. 7 mM ABTSS} 2.45 mM potassium persulfate
& AL vER EFdte] A0 gAolA 24X FF BX|Ete] ABIS+ & FAAIZ & 732 mollA FEFE #
©] 0.70(£0.02)°] %A phosphate buffer saline(PBS, p 7.4)2 33} dh. 325 & 990 pLoll sample
10 pLE 7hete]l A8 17 st BA% 5 FFE=E SA800. 4 s FE=9 #2 du7d g4

ARE A Re ET FREE 1/22 BUAIEE BaF AR S Ry O eI,

1.3.5 EF¥E IJFE AR B4

Ao AR ads A ARvELHEE Shimadzu®l HPLC 10-AE o] &&t3lth. 2 Ai&
2L ODS-HG5(4 mm, 4.6 i.d. x 150 mm) S A& o™, 40CTE FAHE colum ovendl FFrslo] 32

A AEA UA EYHEE AT, o)A F 7HA9 bufferS AFE3FTF. Buffer Ax 2% acetic acidZ
o =

o

&

N F{E
o,
prL
N,
Ho

o

oA,k

St SFgelal, buffer B 50% acetonitriles AF&3l3ith. BEE 9% gradient 1S o3 ¥ 13
0.9 mL/ming F&o =z BEASHT. HEL UV-VIS detector (SPD-20A)Z AF&3te] 3% 295 nmell A
=

e m

%
™

ol
ol
¥2

7% 1
Time (min) Buffer A (%) Buffer B (%)
0 100 0
0.3 90 10
50 55 45
70 0 100
79 10 90
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1.4 N0 A 95 55
1.4.1 Alx v € Ag

{0

Murine macrophage cell 1ine$l RAW 264.7 cell& Korean Cell Line Bank(KCLB)ZY-E #oFdkgkom  10%
fetal bovine serum(FBS)¥} 1% antibiotics(penicillin/streptomycin)S 3 7}3F DMEM wi#|Z o]&3}e] 5% (O,

o]

7} EA 8= 37C incubatorol A 15Ul 2~33] At 8j %3St

|
ARE TR Agste] 24413 Wik ¥, lipopolysaccharide(LPS) 1 pg/mLE 7Fsho] 24413 v FAIZ
S Ao o] &3, LPSE A sA] ¥e AEFFE negative controlZ FPow, LPSE AHEF AL

positive control® 3}%it}.
1.4.2 AIE BEE F

Cytokineol <J3] AJAdE = NOZF RAW 264.7 cellel wX& S #2371 93l Green 5 (Green, L. M.;
Reade, J. L.; Ware, C. F. Rapid colometric assay for cell viability : Application to the quantitation
of cytotoxic and growth inhibitory lympolines. J. Immuno. methods 1984, 70, 257-268.)2] WHol 3}
3-(4,5-dimethylthiazol-2- y1)-2,5-diphenyl tetrazolium bromide(MIT) assayE AAISFATE. wlget cell

0.4% trypan blue §MHoZ MEIFTE ZH T 96 well plateo] 2t well 510" cells/200 Ll =2 B3
alol | 24A1F Wl T wiA| S A AL, AES DMEM HiA 200 plol 39 ¥ ARE 7 welldl #H7lshod
24417 wjkE ¥ LPS(1 pg/mL)E H7bskel oAl 24413 wikAI T, AlE9 LPS7E F7bE wikolel] MIT(5
mg/ml) &4 10 uLE 7t welldl 7Fslal 4xzE F<F wigsiglet. MY T8 & F5HES AASZ 2 welld
100 upLe DMSOE H7bslel AAE  formazan AAE {A|A ELISA reader® 550 nmoll T E
=748kt

1.4.3 Nitric oxide(NO) A4 &A

ko

X

NO BAHAEE Green 5(Green, L. C.; Wagner, D. A.; Glogowski, J. Analysis of nitrate, and nitrate in

biological fluids. Anal. Biochem. 1982, 126, 131-138.)<] "Wl o= NO AJA <] 27 wl=|o] A4 E NO, &

[¢]

Aatdth. RAW 264.7 cellS DMEMEZ o] €3te] 110 cells/ml S%2 24 well plateo] 2Fg
HE A g]sho] 24A)7F viFst & LPS(1 pg/mL)E FH7Fske] thA] 24417 vl EA| I TE. A <k
9} GriessA|9F(1% sulfanilamide, 0.1% naphthylethylendiamine in 2.5% phosphoric acid) 100
uLE &§3te] 96 well platesolA 10%3F WFS-A]Z1 3 ELISA readerE ©]&3}e] 540 mmoll A SF =5 A}

Rtk N0, EFHHE NaNO S SEEE ZASe] AFE3H3T.
1.4.4 ProstaglandinE,(PGE,) &4

RAW 264.7 cell< DMEME ©]-&-3}] lbkloscells/mL STEZE 24 well plateo] &3 & AEE &
o] 24A1ZE WFS &, LPS(1 pg/mL)E H71eted thAl 2443 B FAIZ Y. SN o2 PGE, A4
t}. AntibodyZ coating buffer®} $H4l overnight precoating®d ¥ 0.05%2] Tween-202 &3k 0.01

A blocking buffere} &7 96 well platesol s Th. Blocking buffer® AAS T A8 H7tsk &
oAl weFal ek, AlE 3 96 well platesel] ©
reagentS ztd|E 2ol 450 mollH FFEE =

2} AAS F2A)7] 3L detection reagent, substrate, stopping

s,

ot

1.4.5 INF-a &A

= A3

H
=
FE 543
.0
=]
=

RAW 264.7 cellS DMEME ©]83ke] 1110 cells/ml SE2 24 well plated] 253 5 A22 ¥
o] 24A1ZF wjkst & LPS(1 pg/ml)S A7bste] ThA] 24A2F wjA AT AEAOZ TNF-a Al
St}. AntibodyE coating buffer®} ¥H7 overnight precoatingdt ¥ 0.05%9] Tween-20S H-3h 1 M PBSZ
A3l blocking buffer®t 7] 96 well platesell ¥j¥at3ich. Blocking buffers A|AsL AJ5E FH7bsh th
ohA] wfekslSdtl. A3 96 well platesoll ©]x} @A E F-ZA]7]al detection reagent, substrate, stopping
reagents A2 H7bete] 450 mell A FHFEE SA AT

o oX
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1.5 5943 A FARe @y
1.5.1 RT-PCR gl o3 FHA Td A}

RNAE D60 culture disholl RAW 264.7 cell(lw\lo6 cells/mL)S splitdte] 4 mLe] wiR]o| A 24A]7F w3k o}
%, E27)ol MEkE: FEE 2 O BEES v2EE HURskal, BA 1 opg/mle] LPS 1 uLE H7bete] 24417k

o wistdth. RNASl ®-EE 9&lA D609 medias AlASA PBS (pH 7.4) 1 mL2 33 A3 F TRI
rw@m%»ﬂﬂ4%ﬂ.1%»%&%,L5mlwmﬂ 1 mL#® #7}sta 1-bromo-3-chloropropaneg 200 pL #7}
3te] 30%7F vortexdte] Fo] wEld wWi7bA] Aol WA F A4we](15,000 rpm, 203, 4C)3te] T HES
Hall MZL tubedll &FTE. A7 T2 isopropanolg F7tste] 20Tl A 2A1zE o] wWA|ste] U4l £
(15,000 rpm, 20%, 4C)3% ? G AAAT. FAdE 5% oS F7bstel AZRE $ diethyl
pyrocarbonate(DEPC) X 2]¥ THFE H7bsle] 65T FxolA 1087 9b3A]A AAES Hvh, a9 RNAE
UV/visible Spectrophotometerﬁ4 2% agarose gel H719FS o]&3te] &lsta AFsTt.

223 total RNA 2 upg, RNA PCR kitS &3 3alo] 427Col|A 9087 v A7l & 70TolA 1087F 7D sle] Wk
S FAAA.

Total RNAS SAAAL AlA AAE DNAE o} ¥ 29 primer5<S o] 43 PR oz ZE319t}, PCRY W<
2 2.5 U Taq polymerase (Takara Ex.), 2 mM MgCl,, 0.2 mM dNTPE #7}ste] Z}ZF9] primero] s ZHORE

M

AT, Amplification profile®A 94ColA 2% 30% < initial step 3 F 95ColA 40%7+
denaturation, Z+Z}e] annealing temperature®lA] 1% 20%Z%} annealing, 727CeolA 283} polymerizations 30
cycle et HF cycledl A= 72ColA 1027F W& o ‘ﬂﬂ'ﬂ - 5T H#ASrt. o7]elA ALEH
primer+ ICAM-1, VCAM-1, MCP-1, iNOS, C0X-2, GAPDH 2% t& X% 29} 7).

#Z 2
Gene Fragment Oligonucleotides
size(bp)

ICAM-1 170 F 5ux-AAC TCT TCC AGA ACA CCT CG-3ur
R 58A-AGC ACC AGC TAG ACC TTA GC-3ur

VCAM-1 206 F 58A-TCA TCC CCA CCA CTG AAG AT-3nr
R 58A-GCC ATT GCT AGA GCA TGT CA-3ur

MCP-1 267 F 58A-GTG CCT GCT ACT CAC AGT AG-3wr
R 58A-GGA ATT TGG TTT TTC TTG TT-3ur

iNOS 920 F 58A-GCC TTC AAC ACC AAG GTT GTC TGC A-3wA
R 58A-TCA TTG TAC TCT GAG GGC TGA CAC A-3wr

COX-2 490 F 5ux-TGG GCA AAG ATG CAA ACA TC-3ux
R 58A-CAG CAA ATC CTT GCT GTT CC-3ua

GAPDH 514 F 58A-GGA AGG CCA TGC CAG TGA-3wr
R 58A-TGA GAA CGG GAA GCT TGT CA-3ua

=270 HEke F

geks ZAFEL7] Y38Fe] western blotS AAIFFTE. RAW 264.7 cell (110’ cells/mL)oll DMEM ®j=]
o] 5% CO, 7]l A 24412 vk & WX & AASL MZL wAE HU7Mste] A viYgy 5L =3
3tk AlEE 2~33] PBSE Al1F ¥ 1 nL9 lysis bufferE 7}, 308~1A17F B9+ &aiA121 F 13,00
A 107 G Alxd i TS AlASIT. @A X bovine serum albumin(BSA)
&O&MPm&M1%wme§ Abgsle]l AEEstA . 4TolA 13,000 rpme®E 10870 AR A5
%ﬁé% AeEsk & 10% running gel¥ 4.5% stacking gelS ©]-&3}o] 125 Vol 4] SDS-polyacrylamide gel #7]

=8 % O BEeo] 95 dd FdA 24 A NFkB, IL-18¢] & Wl wx|=

tlo

off
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A71d sz ¥2d ddL immobilon-P transfer membrane} transfer buffer (20% methanol, 25 mM Tris-
HCl, 192 mM glycine)E& A& }Cﬁ 350 mAollA] 12087t transferAlFth. @M o] o5 ¥ pembrane fast
green solution® & transfer® FH= 3HQldl & 5% non-fat skim milk solution® 2 blockingdFHth. 47Tl
A Axk A NFiB, IL-189 &d 4S AES Y] ¢8te] anti-rabbit, anti-mouseZ TIBS &<o] 1 : 1000
o2 3|A3le] 24417 WESAZ1 3 TTBSE 33 Wﬁ&@ﬂ—Zﬂ‘dﬂitﬁﬁﬂ%meRMthHMMm@ﬂ‘é
¥l anti-mouse HE anti-rabbit IgGE 1 : 50002.& 3]A3te] 2417 WES- A]Z1 & TST(100 mM Tris-HCI,
1.5 M NaCl, 0.5% tween-20)E5 o]&3}o] 10% F4o= 33 Azt A2k Wk-&-3F membraneo] ECL et
kite] whAAlel [ 3} & 40 : 12 4] &AL e Felstdnt.

1.6. BAEA

A A= SAS program(SAS institute, Inc. SAS/SAAT user's Guide. version 6, 4th ed. Cary, NC, USA.
1998.)& o] sl EAF BA3 & Foxrt 9l dEo] thsAE Duncan's multiple range test® p<0.05
Fol Al Alsizrel frelabE AR,

2. 243 4 313

2.1 Eg7]ole] ZA

2.1.1 B27]o}9] AR

Er7)ol o] dvhdES A% ZAae ths % 33 2k weskE 55%, A 2.5%, =9 17%, T
6.1%, 3] 12.9%, 4 6.5%°) At}
#* 3
Constituent Content (%)
Moisture 6.1
Carbohydrate 55.0
Crude fat 2.5
Crude protein 17.0
Crude ash 12.9
Crude fiber 6.5

2.1.2 8279} 2289 454 By 58

2o} WEE F5ES p-hexane, chloroform, ethylacetate, n-butanol % water® Ao wa} &34

#* 4
Weight(g) of fraction recovered(%)
Extract Fractions
Methanol nHexane Chloroform Ethylacetate |nButanol Water
25.0 2.1 1.2 16.1 27.4 45.6

*Percentage of each fractions to methanol extract content(100g)

2.2 E=7]o}9] 3t} g3

2.2.1 & Zgds 29 F SgExols FF
227)0F FE2E 4 B89 EAte £ EPdE ¢ Z@RxolE %S tannic acid @ querceting 7|
(e}

FEAZ slo] ¥ FAHsY 2 Z23E vg F 5o UeAT. 2 23} 5Z7)9} ethylacetate w8 &,
chloroform #&8E& 2 putanol EEEA 27+ 295.03, 108.53, 103.54 pg/mgl & wj$- =& Zgds gk
o] Yelt}. w3 F ZelHmo]=9] dH2kS ethylacetate EEEo|A 230.92 ng/mg® 7 A vt

_10_
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# b5
Sample Total phenolicsn Total flavonoidsm
(ng/g) (ng/g)
Methanol ext. 79.81 * 8.88 35.93 + 0.46
mHexane fr. 55.88 + 1.65 55.82 = 0.46
Chloroform fr. 108.53 =+ 9.10 50.05 = 1.04
Ethylacetate fr. 295.03 £ 32.00 230.92 + 13.47
n-Butanol fr. 103.54 £ 12.27 29.78 = 7.33
Water fr. 34.29 £ 5.51 4,93 £ 0.46

i’ . . . . .
Total phenolics is expressed as tannic acid equivalents.

2) . . . .
Total flavonoids is expressed as quercetin equivalents.

2.2.2 DPPH radical &AEA

DPPHE 2 S == vlwd o4 free radical 24 cysteine, glutathione®} T2 &3foln]| =ik
ascorbic acid, aromatic amine 5ol 9|3 Qo] AF R a3l E2 FHo| wo] o] &5

A o7 del oa gt AAHAT AALHA K A AALAET AESHA whgete] gl WAy
v AR 24 ‘]’}'}\}-»Q]' DNA & T8 4o, AE UE PEAY dFRE S8 ol d

M 2-E radical ¥H-gS FIAIA 2HE A3 w3lo] o s &3},

o

3 &3 butylated hydroxyanisole(BHA)S] DPPH AAEA S TEEE
EFEAR o]#3F BHA 25 pg/mLolA 90% BEY i3IS JERa, =7

b
o

ethylacetate Eigﬂé%, chloroform ¥&%&, butanol ¥&%E 2 methanol FEE

Fo] 53 A2AFATo] ULt 1]l ethylacetate =3} butanol FEE9] RCy 2 242 17.22 1
g/mL, 57.95 pg/mLO 2 UEFGTH

= 39 °1<414 M: Hete %5, H: nhexane ¥38%E, C: chloroform &%E&, E: ethylacetate & &, B:

mbutanol EEE W & EIES e,
2.2.3 ABTS radical &4 &4

ABTSS®} potassium persulfateE o] WAl AAE ABTSt - 7} FE2E9] st o AAE]
radical 5fF¢ A HFMo] BEE= AeE SHFoEN FEHES ABISH 7S #&2E + . 8%
ol A ABTS %ol #t|Ze] 3 =7t datstAlel o5 A== ol 13_3}04 7NekEl ABT E‘r‘:]’é v
=42 Trolox®] #k3} vlaLste] yebd 5= glom, in vivooll A &4

FEE 9 BB ABTSt - &7 A4S Troloxet Hludte] HxE=E =43 A3 &= 49 o], 100
LA ERZ7]o} ethylacetate %%34%%, chloroform Eiiﬂé%, butanol &&E&E % methanol FE=
3 27 A To] YA, 50 peg/mle HHFEoE BZJ])o} ethylacetate HEE2] 7
90% ]9 iﬂ _@%%,CMMDMm %Q%% 80% ©]de AA FATES HPowW, butanol FIFE
Aol ANY. 28y EZ7]0} heaxane ¥ water 3 &9 A9
ng/ul °o]’de] FXelA )‘71 Ei‘q?fzz Btk 53] ABTSt - &AZAd0] 78 ==E7]¢} ethylacetate i
7} chloroform®& &9 RC50 a2 712} 7.42 ug/mL, 30.04 pg/mLoZ YElsth, o Axs E=27]oF
92 o] 4% DPPH - &7 @45 YEbd 33 FASH ABTSt - &7 @4 % $3s & + U

mb

= 4o dojA, M: wete F5E, H: nhexane ¥38%E, C: chloroform ¥&%E&, E: ethylacetate & &, B:
mbutanol FEHEE W & EIFES Ve, ek «H, Wi 100, 250, 500 upg/m, Trolox: 15 uM E=o]t}.

o1 aokshyl the ® 67 Prh
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£ 6
Sample RCso (p1g/nlL)
DPPH ABTS
Methanol ext. 58.42 £ 4.95 46.93 £ 3.15
nHexane fr. 170.69 £ 11.23 69.63 £ 2.71
Chloroform fr. 70.60 £ 6.70 30.04 + 0.86
Ethylacetate fr. 17.22 £ 2.21 7.42 £ 0.62
nmButanol fr. 57.95 £ 1.25 36.02 £ 1.40
Water fr. 152.14 + 16.42 144 .41 + 8.22

D . . . . . .
Concentration required for 50% reduction of DPPH and ABTS+ - at 1 min after starting the reaction

)
2Each value represent the mean £ S.D. from 3 independent experiments
#p <0.05

2.2.4 9= SFPEY HE

HE27)old] SHi® ZW i3S = chlorogenic acid, quercetin-3 -glucoside, quercetin -3-
galactoside, quercetin A&2] W3S dolr7] §3] EZ27|oF FE5E 2 B E 8] HPLCE o|&35t &+

A8 9o I AvE vg & 72 YERAY. 93 F 79 oA @l mg/100 gol ).

oX.

ZF

XZ i)

o

* 7
Compound Methanol Ethylacetate Hexane Chloroform
ext. fr. fr. fr.
Chlorogenic acid 646.5 203.2 2.1 1.1
Quercetin—-3-glucoside 70.21 175.2 0.7 0.4
Quercetin—-3-galactoside 82.15 216.6 0.8 0.7
Quercetin 22.34 0 2.0 0.2

IO A3 ER27)o} FEHELS chlorogenic acid 646.5 mg, quercetin-3-glucoside 70.2 mg, quercetin-3-
galactoside 82.15 mg, quercetin 22.3 mg/100 g& }E}RTE,

E3] ethylacetate®2E& chlorogenic acid 203.2 mg, quercetin-3 -glucoside 175.2 mg, quercetin—-3-
galactoside 216.6 mg/100g= 7} =< ZEdE3gE =S et 28]y hexane % chloroform &
gEoA= Eds =] vF g AU,

=279} ethylacetate L8 Zo|A= ZE|dlE FEF quercetin-3-  galactoside’t 7Hg =& &,
methanol FZ&FE 4= chlorogenic acid’} 7Fd =& ks UEldS <131},

FrkskAl o] slehatx Foith.

3 = golE BEI)o} HEeS FEE HPLC ARvIEIRS ZAEGEH, & 6914 1: chlorogenic acid,
2. quercetin-3-glucoside 3: quercetin-3-galactoside, 4: querceting YERHTE.

T 5o E27)ol2 Ry Eed s

ol
32

O:
il

EA

2.3 E2J]o} 2E9 ¥HF a9

2.3.1 NERAES

Lipopolysaccharide(LPS)&= Gram 94 A9 Alx® Ed=2A WA A ES x=31o] NOol A
3 R3¥a Ity LPSE AHsLH A~EYAE FuE RAW 264.7 cellol] BR7)o} 58 2 £
Aelate] AAHAZE WS wl Al AES = 79 YERNJATE. LPSel o8l AH=HE RAW 264.7 cell?] A
L LPSE AEshA] e gzl vs) gAFHAAT, BRI FEE 2 EIE FEE 25-250 pg/ml A

_12_
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A% butanol T ES A3 T2 Alg HETEL 50% ol AXE AEEE BIT aHY I Ee T
el 500 pg/mL A Aol ER7|oF WEE FE5E3 ethylacetate FEEo| ATt 50~68% A =2 A EAES
HAth.

= 79 9ojA M: methanol extract, H: mhexane fraction, C: chloroform fraction, E: ethylacetate
fraction, B: mbutanol fraction, LPS: alone, Con: controlg YEeEAT}H.

2.3.2 NO AAZA 2 QYA

RAW 264.7 cellol] AF3ta ~Efx ko Fe3dk [PSHe Ew9 A7+e ZAAs 7] ste] wjokale] LPS A2
Fot wgAIZ el wE NO B 587 sl %iﬂ‘b} FE=0 NO A mAl= GFS dEe] 1
A3Es = 8o YERALE. LIPS FEE 0~6 pg/mL, HAIZHE 6, 12, 18, 24, 48 hr2 X 2]shd LPSe A
F %7 1 pg/ml o)l A= NO Ao 108 AL Z718gla 5o wE xfo)l= ¢lgdvh. 18l3 LPSE 1

ng/mL Aelsto] wMGAIZES Defste] NO A FS 18k 24 hrollA NOo A el 104 Bk S7HHs &<l
stttk wekA 2 AddelM = LPS Aels=E 1 pg/ul, MEAZHS 24 hro = A3

LPS AT LPSE Aeshd ghe thzTuch Nool A4 Fol Frhskedl ol 1P/l A8he ~Ed 28 fu
ks nash AAESIE. P S ALY B SEd) FAANL 9 N0 PAFE FelHen S
solom, Buvlel 3&E 2 $AES AARAS W M09 440l dAHUen ofF £ sl ey, o

A R |
ok A2 Bol EZ7|o} FEE 9 FIHELS 27| GFUESAle uldAMEolA NO9 AAAE JAFToEH
NADPH oxidase®] ©]3 A4 % superoxide anion(0, )@ N0 WFS-o & 7428t AFslA|2l peroxynitrite(ONOO )7}
AREE AL At AESAF LDL 43S oA 4= QS Aeg Bl

A A e A NoE g3 3 5 Fa% A JieS wisA R 21X 85y T
A= o] superoxide?} NO7F wH3-3ted AW peroxynitriteo] &8l AF3}# ¢l ~E#f A7} F2E o] thiol
group =& Zo|g& I w3y wkgste] wwldel 75 s EdATIAY, NE BIE 9% fExe] id

& Aol AZEelt AXARS FusH €.

E27]0}2] hexane, chloroform % ethylacetate 3% 2z} 50 pg/mLollA <F 50% FX=2] NO AAS A3 s}
Fom E3| ethylacetate EFEAE 50% o] Fe] =2 AMadsS BIow, o5 = 98 TAE Y. wat
A E=Z7]o} ethylacetate & &Eo] 7F4 -3 NO A 3 1, o] E&J|o} RILE

o
% ethylacetate H8Eo] 714 @ polyphenol FZ 3H-3lal 9= A o] & Ao g BT,

f
fw
o

= 99 9lojA M: methanol extract, H: mhexane fraction, C: chloroform fraction, E: ethylacetate
fraction, B: n-butanol fraction, LPS: alone, Con: control.< YEITH.

2.3.3 PGE, A <A

NOE PGE:S] BEAS FX3te] d5S AgAle oz daA vk, aea dAdEelA 22 NS A3
AE TAAE C0X-2 A&t PGES] B4 dAatE &
o] Zdo o3l COX-2¢F iNOSY TdS AAAZIYT Busa 9]

BRIl &5 3 #3Eo] LPSE A RAV 264.7 cellolA] PGE,o] A4S oA gt AMES 53]
o}, = 10949} o] EZ7]o} hexane, chloroform, ethylacetate #&%& 100 pg/mL A gAlel] ¢k 50% =2
PGE, Aol AEI, 53] ethylacetate ¥ &2 A9+ 50 pg/ml AT EsZolAE 50% o4 A &4
S Hol 7P 2 gA A4S Bt mEA ERVJoF BEES P9 AAS dAEY AFS A F& AR
AA ZF F A o= Y7y

I~

= 100 dojA, M: methanol extract, H: mhexane fraction, C: chloroform fraction, E: ethylacetate
fraction, LPS: alone, Con: control.& YERHL},

2.3.4 INF-a A A

dzﬂcw%qug

Z2 INF-a & 3 WM E NFeBE ZAFAA VCAM 2 ICAM 59 #5239 A3
3l gozA Fuse

FUAE Az delA A

—

270} &8 9 BIES [PSE 2} RAW 264.7 cellolA] INF-a ¢ AAFIAEAHS eyt & 11
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o vkl #Esle] Aol As =R e, 53] chloroform¥} ethylacetate & &AM dAASIA INF-a 2
éﬁ]ﬁﬂﬂ%q.giﬂﬂemwmame% Eo ALE 25 pg/ml HAEEEANAE 40% o] 4] TNF-a o A}
AA =] 71 H=2 INF-a 9 A IAs S AT,

I} o] LPSol ols] S7FE INF-a 7} &27]o} Wek&3F%% 2 hexane, chloroform, ethylacetate &3 E9]
i\ﬁ] =
Al

% 1194 M: methanol extract, H: n-hexane fraction. C: chloroform fraction, E: ethylacetate fraction,
LPS: alone, Con: control$d ElIT}H,

2.3.5 973} #A KA FH WA= 5
2.3.5.1 VCAM-1, ICAM-1 &&

LPSE Akl AEf 2SS {93k RAW 264.7 cello] E27]oF F5E9] adhesion molecule] AAlo] m|x|+=

Qs pEstuA, FHAsY Z7] dAbo] #BesE soluble VCAM-1, ICAM-19] 4%} 9dlS RT-PCRECZ

Fgelsld o 1 A3Es = 120 YERYITE. EZY|oF HEE FEES TEEE AIPS u VCA-1 2 ICAM-
=13
=

19] B Agsrrt S7HETS FHAke] ddo] ZAaHdY. a8y ol FHAke] wdo] AMEE nRNA F
S X #3kelr] Yste] A El® glyceraldehyde-3-phosphate dehydrogenase(GAPDH) 2] ¥& S Alg A7 &&o
w2 xfol & HolA| ghol LPS A7l B f3A dd ¢S AA] F5S & F AT

Aol o

2.3.5.2 MCP-1, iNOS, COX-2 &&d

A2 TG ABAEA Aol TRl 2 LPSAE fE NS B 25
PolE PRl WE AT s Fwse, ool Fz27loh el g

NFxB @43 oAlsts &
= 33HE9l quercetin,
chlorogenic acid, quercetin-3-galactoside, quercetin-3-glucoside®} LPSE &t RAW 264.7 cellolA
monocyte chemotactic protein-1(MCP-1), inducible NOS(iNOS) % COX-2 x| W&o w|X|:= 4&FS RT-
PCRY o= 221519l

:(S
)
il
oo

MCP-1& s Asts WHEAd] Zr|dAlcdA diaMEe] s F2 H3sE Aoz d3x o, FEgt
Ha o] M HdEgn Ik, BERI)of WEE FEEHE 100 pg/mLolelA MCP-1 Al ¥ o]
AR, INOSOIA = 500 pg/mLell A @A38] AT, o] & X 139 YERNATE.

ada ZF B27)of ZYdE IFEEYE AY FEE AFAEE JY29E BEUE 540 glE vEE A

92} B3 L AHE Az} querceting 25 pg/mLolA iNOSel §HAF

sto] A¥S G335k, INOSAlA Q] -l
dol] 433, chlorogenic acide W37F §lem, quercetin-3-galactosidedld = 10 pg/ml,
-glucosidedl &= 5 pg/mLoldeolA INOS A @do]l Ay, I ZAIE = 149

OJ
VQ

quercetin—
ERI AT

C0X-2 "o A= quercetin®}t chlorogenic acidel 25 pg/ml EXA Ztzt §Az Wdo] 7AaEY 1,
quercetin-3-galactoside® 10 ug/mLollA A3 FHA3ATt. WA, quercetin-3-glucosidex C0X-2 -FAx}
o gao] At 2 AFE & 159 YERNAT.

ol ¢y A4S, AdH

Ao vl ERE7)oF HWEE 3
ule} ZHo] quercetin, quercetin-3-g

ol iNOS¢] 4% LPS

ggel 2710 ol gl N0 Y FE A
x 9L W = oA miE

227)of ZEdw FFES sHE At
alactoside, quercetin-3-glucosideo|A] Z+AZF A},

o
h=]
=

% 149]A4 1: control, 2: LPS: alone, Q(3-5): 5, 15, 25 ng, CA(3-5): 10, 25, 50 ug, Qgc(3-5): 1
5, 10 pg Qgu(3-5): 1, 5, 10 ng, Q: Quercetin, CA: Chlorogenic acid, Qgc: Quercetin-3-galactoside,
Qgu: Quercetin-3-glucosideE YERTEH.

iNOSE ol AEW EASA ghon} &
o8 AT Nt BREHY, 1F 59 A4F
dee ANTIE Aoz ded . No=

B AZE Bek Tl Nog AgE, 9%
2 FAAZ B ope, FZuAA A

Fefoll A INOSel|
AT o] Al #olstr, iN0Se] ™2 NF

18}

A
(e}
5120 O
H =

kB &do= f
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=)

o] macrophage®l ] LPSY} cytokineol| 93] G54 viZlEEo]l #4 AiEE Fa w7t Fol
7FA] HA gakst 5379l polyphenol 3FHEEL AFA o2 NFB 94 cytokine iNOS 7 %}2]
o

W

ol
ol
Ji

dos dAlsks Ae® dHA Slvk. RAW 264.7 cellolA LPS(1 pg/ml)E AHE-s8ko] N0 A
2ol 2 TodlE ddes sEEE AYsdS W NS FA wde] AE=rt
Rom, C0X-29] B4 2 &Ao] Al own =7 Zeds sgesel Ids a3 d&

b2

o 4y o et L 40
i
pata

fru 4o to -
oy

fx

Wbl ox itk
A <)
ol

e

C0X+:= arachidonic acidZ prostaglandinE;(PGE,) 2 AZA7]+= &4E COX-13 COX-28 EH¥T. COX-12
Aol A davs dA, RS, A% 7159 F4 5 A3 A7 A&t B2 d45 JA =
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T & 189 JoA Q25: quercetin 25 pg/mL, CA50: chlorogenic acid 50 pg/mL, QgclO: quercetin-3-
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