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FHA(Ilex kudingcha) WEHe FZE2EL 313E 1 (3-caffeoylquinic acid), 3+gE 2 (5-caffeoylquinic
acid), 3}3+E 3 (4-caffeoylquinic acid), 33E 4 (4-caffeoylquinic acid methyl ester), S}3E 5
(4,5-dicaffeoylquinic acid methyl ester), 3}3%&E 6 (3,5-dicaffeoylquinic acid methyl ester), 3}&&E 7
(caffeoic acid methyl ester), 3}3% 8 (3,4-dicaffeoylquinic acid methyl ester) % 33+ 9 (3,5-di-0-

caffeoyl-epi—quinic acid n-butyl ester)S X3 sl= IFA AEEHE Holw 3hE 33 AL EF O

2 ok RIS E.
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cm¥E AYHE Ae 4oz st AYEAE.
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Al 4 ol o)A,

FYx} (Ilex kudingcha) WEeE FE5EE 335 1 (3-caffeoylquinic acid), 3}gE 2 (5-caffeoylquinic
acid), 3}gE 3 (4-caffeoylquinic acid), 3}gE 4 (4-caffeoylquinic acid methyl ester), 3}SE 5
(4,5-dicaffeoylquinic acid methyl ester), 3}3+& 6 (3,5-dicaffeoylquinic acid methyl ester), 3}g& 7
(caffeoic acid methyl ester), 3}3tE 8 (3,4-dicaffeoylquinic acid methyl ester) % 3= 9 (3,5-di-0-
caffeoyl-epi—quinic acid n-butyl ester)S ¥3sl= IFA AEEHE Hojx sh}E £33 AL EX O

= ah ok 24%.
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FQ2H(Ilex kudingcha) "¥+& FEEZFH 8¢ at7] 34812 19] 725 7M1= 3,5-H-2-719 2 d-ol| 9] -
AL w2-Rd o 28 2(3,5-di-0-caffeoyl-epi—quinic acid n-butyl ester) 3}
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A, 3 2 AA A FAAEAA DNA Toll FEgS Fo S v Ee w3, FUAs, #dd, HEF, 17
&, dxFloly S zhE Ao Ydoew 2833 U Physiol Rev., 82(1), 47-95 (2002); Science,

A F7A 28R s 2 BHA(Butylated hydroxy anisole), BHT(Buthylated hydroxy toluene) %
PG(3,4,5-Trihydroxy benzoic acid propyl ester) o] om HA ditslAl=+= vlEely] E, vleld ¢, SF €
A& o Edo] vt Iy g AL g whet 3 dAkstAle] digk AFE AH|RMEo] A

FHe dovle w@io]l EAgtt. AA daksiAle AFE2 4 gkstAlel sk A HAE e S
Qo 7 F37} oksittE whdo] QITHFASEB J., 2, 2867-2870 (1988)]. w3k, H A dalslAlz=A g
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1. R2 = Caffeoyl, R1=R3=R4 =1
2. R4 = Caffeoyl, R1=R2=R3=1H
3. R3 = Caffeoyl, R1=R2=R4=1H
4. R3 = Caffeoyl, R1 =CH3, R2=R4
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wigel HAIE ek FAFL UE

olgh, AAelE Bo] ¥ wig urt s AgaiAw

Fgate] Az 9 2 kg @A o F ool 2 A WAl AN FEaAQUT. 4] vBe 252
S APEFT T, FHE680 ) 2ol §AANF AN, JLopHOE, F@E Fo Su)F ALgste] 23
she] @atsh @Ao] A olHolAElolE BHB(I3 g AU, FAH A8 2 BYRAL el AA
F xE HA57] Gl ofdobiHolE BHR(1 9% WRSA)I BB oo, B3 HPLCIODS-

H80 Z=(20%150 mm), +<%: 3 ml/min. €927 : 0-30 min (45% A), 30-45 min (45—55% A), 45-60 min (55
—100% A)]& AAIEHAT. olw = 3 o HPLC 1S FF3ste] s, 247 slstEe] ZdidoA HFEE
A ZH(tp) T &dS aEste], $3E 1 (tg 10.2 min), 3H3HE 2 (tg 11.9 min), 3}E 3 (tg 12.9 min), 33
E 4 (tg, 17.9 min), 3E 5 (tg 36.0 min), IFFE 6 (tp, 38.2 min), SFFE 7 (tg 42.0 min), 3= 8

(tg, 48.9 min) 3 3FE 9 (tg 51.8 min)E AU,

\%

<HAl 20 #EE FFEe T2 B4
71 A 164 FEAESTYH EyE 9 F setee] 725 B4 stEEe] sty 25 ESI AR
217](Electrospray lonization mass spectrometer)S ARE3le] d& Exak 2 dxr] ¥ 2o HE C
NR 24 23s Ediz sif=o] 725 248 At sjtbE 9 9 sgEY Fxe F7HAY A e
(NMR)  #48 E3lo H—NMR, 'C—NMR, HMQC(lH—detected heteronuclear multiple-quantum coherence),

HMBC(heteronuclear multiple-bond coherence), DEPT(distortionless enhancement by polarization) =3 E ]
S i BATFRE 243

I A¥, T2 BAY TELS F7] AAd 1A BoFE FXE e Zloeg AF FHlo
= 9 9 V7] BEAE X1 o BEASSIY. mme, REE EEoF 9
caffeoyl-epi-quinic acid n-butyl ester® J+% AAsFon 347|9F 2& EFS 20 9

§}6L24 g;x

3,5-T)-9-7tH 2. o I-HAY A wmE2w-REo| A Z(3,5-di-0-caffeoyl-epi-quinic acid n-butylester, 9).

HR-EIMS m/z 572.1886[M]+, calcd.for CyHs0,, 572.1894

[aly 143.4 (¢ 0.1, MeOH)

IR(KBr) vmax 3370, 2930, 1720, 1700, 1605, 1540, 1470, 1190 o

13C—NMR(CDgoD, 125 MHz): & (ppm)175.4 (C-7),168.8 and 168.1 (C-9" ),149.9 and 149.7 (C-4" ),147.6 and

147.3 (C-3" ),147.0 (2C, C-7" ),128.0 and 127.8 (C-1" ),123.2 and 123.1 (C-6" ),116.7 and 116.6
(C-5" ),115.6 and 115.0 (C-8" ), 115.3 (2C, C-2" ), 74.7 (C-1), 72.5 (C-5), 72.0 (C-3), 69.6 (C-4),
36.5 (C-2), 35.7 (C-6), 66.6 (C-1" ), 31.7 (C-2" ), 20.2 (C-3" ), 14.2 (C-3" ).

®1. 3= 99 A7) FH w4 A

Position 3,5diCepiQA nbutyl ester (9)
2eq 2.18 m

2ax 2.30 m

3 5.40 dt (8.5, 4.5)

4 3.99 dd (3.0, 6.5)

5 5.29 m
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[0055]
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6ax 2.13 m

6eq 2.34 m

2’ 7.07.d (2.0), 7.05d (2.0)
5 6.79 d (8.0), 6.78 d (8.0)
6 6.97 dd (2.0, 8.0), 6.96 dd (2.0, 8.0)
7 7.62 d (15.5), 7.55 d (15.5)
8 6.34 d (15.5), 6.21 d (15.5)
1” 4.07 m

2" 1.61 m

3" 1.33 m

4" 0.88 t (7.5)

<A Al 3: DPPH #}t)Zt 47 4 (DPPH radical scavenging activity)e] =7%>

2 oawyz5e A AAd 204 EEE 3etES9 DPPH #uZ &7 @A (DPPH radical scavenging

1-diphenyl-picrylhydrazyl (DPPH) 2 o] &3to] =Aate] %2 o] YJERYTH. ¥2 = Fdxjzmb

B fes 2EE, dak oEHolAHo|E, HES B BIo wHEy gk Azl 248 YEhE =Xt}

DPPH radical 2AZAWE A7 9 free radical 275 H oY 4 Fo5eS Hrists WHoREA] AES 1
E3 o7 FofilA g A e WHelth, iR HuLdES J

Hh-g-Ad o] g AX EQMASHA R DPPH
E‘rﬁl%&% b4 ek free HUZEA 517 mmoll A A3 S75 2+ gjtEo|t).
%2,
Free radical scavenging (ICs, xg/ml) Li.pid.
A8 : - peroxidation
DPPH Ol OH 0 (ICso, s18/mb)
H20 ex 47.7 £ 2.6 > 100 > 100 12.4 £ 2.6 28.6 £ 5.2
MeOH ex 28.7 £ 3.0 > 100 37.6 £ 10.7 3.4 £ 0.4 17.4 + 2.3
Hx > 100 > 100 > 100 > 20 > 100
EA 16.3 £ 0.1 87.5 £ 9.6 27.3 £ 3.7 1.3 £ 0.4 7.1 £ 1.3
Bu 67.5 £ 7.7 > 100 > 100 11.6 £ 1.9 60.8 £ 9.3
(+)Catechin 10.6 = 2.0 > 100 34.9 £ 5.3 2.0 £ 0.3 3.9 £ 0.9
a Tocopherol 19.1 + 3.6 NA NA NA 29.5 £ 2.8
Non31tespec1f1c and bSltespec1f1c assays. NA: not active.

=74 A¥, 32 & Fxpd, FIEAY oldolAHE Fo] e &v &=l vlste] DPPH gtz AALA
of 73 AsEAd(16.3 £ 0.1 pg/m)S JERNATE. #e 3TE 1 - 92 Alde itstd Aol tiste] v
JEdom Fe o Asl YL wel Tk of AL ¥3 o e E3 & TURe od of
AolE $eonyey Pol AAw B Pas YL 4% wolth,
%3
Free radical scavenging activityb Lipid LDL oxidation
shete DPPH o’ O 0 peroxidatio AAPH o
1 27.3x2.2 > 5 > 5 48.7£4.6 29.6+3.7 23.6+4.8 6.8+1.0
2 29.6+2.5 > 5 > 4.5+0.7 51.44+7.3 22.3+1.8 29.56+3.2 5.94+0.5
3 32.8%£3.6 > 5 > 4.1£0.5 38.2+4.6 21.6x2.9 19.9+1.4 7.4+1.6
4 16.4+1.3 > 5 > 5 16.2+0.7 17.7+3.4 20.6+2.2 5.5+0.6
5 17.3+1.7 3.7+0.2 2.2%20.4 13.8+2.0 17.2%£1.6 14.6+2.8 2.210.4
6 21.6+1.2 3.2%0.3 2.6%0.1 16.4+3.4 14.5+2.7 13.3+3.0 2.5+0.1
7 36.8%+4.9 > 5 > 5 51.5%+6.4 22.8+6.8 32.6%+4.4 5.7+1.3
8 19.5+1.0 4.1+0.6 2.44+0.3 15.5+1.9 15.2+2.2 10.5%+0.8 2.840.1
9 23.6x1.7 > 5 > 5 15.3+2.6 25.7%£0.8 28.6+4.7 3.0x0.4
(+)Cate
chin 27.6x2.1 3.6x1.1 2.7x0.2 13.2+2.3 18.6+1.3 14.7+3.8 4.6%0.3
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BHT 59.7%£5.5 > 5 > 5 > 100 6.9+1.9 11.4+1.7 3.3x0.1
aTocop

herol 26.8%£1.1 NA NA NA 44.94£8.3 NA 17.7£1.6
2. a Non-site-specific and b Site-specific assays

3138 2 (50Q4)%F 3F3HE 4 (4CQA methyl ester)E FH bl o9l 3als) &
Z)o 7 AA Ak 28-S Ad el G ow P R a-tochpherol (ICs

YR Zetglon DPPH, OH, O.s°l A3 A &S Hol F3AH.

w
=
=

<AAef 40 stol=FA g g &2A A (hydroxyl radical scavenging activity) 7>

Hydroxyl radical (OH)& AANA AAEHE A L F 7P vr$Ao] & Aow dyA Qr}. dlojl==
Al B e o] 23t AR S TARSIAY Fol 9] H0,9 WAl=RE g 7Heddl FeClss AHEste] 43t
Aok, FAHewE AwEwE, 0.1 mM FeCls, 0.1 mM ascorbic acid, 0.1 mM EDTA, 10 mM H,0, , 2.8 mM ©]=-A]g]
H2o] AgE H7be ¥adolE wiH (PBS,20 mM, pH 7.4)E 1AI7MsQE AbLod wkSAZTH o]F zbzh
trichloroacetic acid (10%, w/v) € thiobacbituric acid (1%, w/v) 250 WS H7}3te] 532 mol A S3 ==
=43 2 AxE ®3 o JERIT

stol =54 HJoze AAUdA e SR F o] =2 oLz Yo A
2 DNAS] AFsld &S dov]E Aoz duA Q. A}, % 3& FHxsd,

L= oEHoer A% stolmsd duzd A 2dS Bol FoUr. FAH ez By 519hE 5 (4,5diCQA methyl
ester, ICyp = 2.2 £ 0.4 pM)$} 3= 6 (3,5diCQA methyl ester, ICyp = 2.6 = 0.1 uM)S %A iz
2 AFE3F catechin (ICy = 2.7 + 0.2 uM)¥} H=3 A3 A4S Ho FAL}.

3

_I1N'
o2l olo

<A 5 FESAtel= gt g A 24 (superoxide radical scavenging activity) 574
FHGAP = U AA = vlud whgAdo] WXnk G4 kst Wty o] whgAdo] 7l slol=EA
gozs Adste Aoz deA 9 FHSAbo|l = gr)de G4l /ARl AF3E & A~ (xanthine/xanthine
oxidase)9] @&AwHHEdl <93t AJAdsh E}E]ZJ/] As AEE At ®3 o YEST. FAIFeR BH 20
mM xanthine oxidase, 100 M nitro blue tetrazolium(NBT), 50 M xanthineol] A|8&E F7}sle] ¥F-SA| T
A, w3 & Fzxsd, BEd SFE 1 -9 = wx oEHog i yAlo|=grd A A4S
Fk. FAF R FYA} B9 T2 AEC 33E 4 (4C0A methyl ester, ICsx = 16.2 £ 0.7 1
ML oA tzTo 2 AF83F catechin (IC, = 13.2 + 2.3 uM) I} B8k A8 A4S 2o FAT).

g
£ o

<AAd 6: 31Ee] AU XAk (low density lipoprotein, LDL) At3} &4 =4>

LDL Atshe SUAss faste AR FaA =Ha Aok, ARl A 2EdaE 99 yio) LS A
shel-LDL(oxidized-LDL) 2 WHAIZ|A =i, o]z 3] YT (intima)U2 Y. Y€ Abshe-LDLE
&3 (monocyte) 7k B2 kel AFAE(foam cell)E FAHA FHAste] 27|GAE LA ks
T olelg AhsheE-LDLe] WS wE F 9l VeSS THE F slvlel EEEe] LIL Akg ARE FAs =

2 ¢ %3 o YERNATE.

Pst YL AUE AQUP] S FESE Ao ded JE (= BHE BES Al s
T

ARl ] o] =2 TBARS(thiobarbituric acid reactive substance) O ® ZAHEATH, FAFeRE HHA
AfgozRE AFd A4S ANFSH =YAEFVIEZE 1.02 - 1.06 g/ml Aol HFS Ze RIS
By, o]F dA=el LDL(0.1 mg protein/m)E FH7FgF ¥ 5 mM CuSO,Y  2,2° -azobis—(2-

amidinopropane)dihydrochloride(AAPH)10 mM PBS &S o] &3lo] FAS ZAH3le] #3 o YeERAY.

54 A3, #3 & Az, B 3EE 1 -9 £ 55 oEHo® MPHY Cu o 2% AEE A2y
Aol sketE A, AR FYAtel] S E HEY A4 FES P dxzTdoR AREs (+)-
catechinoU} BHT7F AAPHO} Cu’ o =8 282 Asials A} o] vlabAY 243 249 Yehidct. o<
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o] 4 UlzTo=Z ARESE a-tocopherol©] Cu2+°ﬂ e AYUE @AgwAe]l Aske A3 (10, = 17.7
+ 1.6 pl)sts Aol sk #eld 33FEE2 AAPHS} Cuol o8k AbslE mE Ae et

<A 70 HAGA >

73 ,
Anesin U A0sl A, QUSY, ATEH D PALDE BBAUG. oI 2o
g1y ; 1

H o] wE FYa 2EE T o2REH EyE IFFES 250 g& FELXA 175.9 g, AAHE 180 ¢ Z
Frol=A TAF 32 g3t £, o] EgEo] 10% ATE fAS HAAZ F B 14 HAAE B3
A FH T, olAE AFAZIL 7)o AAR 160 g, B4 50 ¢ B zHolgl vlaUlfF 5 g& HIUMEIA 4L &

2 dgo] mE FYar FE5E E ol25HEH Fod I8 1 g, YFUEFR 0.6 g E of2mEBA 0.1 g&
ZF] A AA 100 MS WHEATE. o] fAE o Wi 20 coﬂH 30 &3k 7HEste] HH A AT

2 e 2 FYat FE2E EE ol2REH FEE IFE 47 0.1-1.0 FFHE 22X 2 S50 HUHshY
27 SR8 S8 A%, Wi 72X 2§58 A

9-4. A3 (dairy products)e] Az

2 age] mE FYa FE2E £ o28FYH FEd SstE 47 0.1-1.0 THRE Shdd #Zoksta, 37§
& o83l HE L olo]xmady) e gofst FAEFS AF3IT.

FEE v o2RH PoE FE 0.5 ¢& EvhE = 9 F24 1,000 neel 7¥ate]
O

o =N E elE SFE 0.1 g2 A} EE ELE F2 1,000 niel 7Hste]
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[0089] T 12 FYAREEH WEgs FEE
SAT g zo|t},
[0090] T 2¢ FYEAEREH Hag FEE
TBARS Asl&dS 54 27t
[0091] T 32 FHA o HolHHolE #3
=9
EH]

[Cu?+]

[AAPH]

A 234
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2 o dolAEo|E B39 Cu , AAPHOl 28] &%% LDL A3} Aaedde
9 o eobaElo]E Bale] oy, AAPHOl €8] SE® LDL Akl 9lo]A <]

kst Ade ste sEtes A48 91§ HPLC 1ol

o ZHE
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—0— Toe
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SIMES 10-2010-0054638
EH2
[Cl.lz"] 160 » A
| BIIECH
t; a1 B
-]
=
= 4
m_
0 . : :
3 2 1 03
C omcentration {pg/ni)
B
10
[AAPH] wts 0K
_ Bl OEL
& alit
ol !
8
g «
=
E
-
LE ; |
an in 3 2
Concentration (g )
EH
miolis
Zz 4
20003 < i
‘ |
10000 | 1
3 | |
||, | f
|'I ' | |.| -} Il = 5 9 Il
VA .—I'." v I A |
a: |l e N AN = e BT O
i 0 a4l il
Minutes
3138 1 (3-caffeoviquinic acid), 83E 2 (5-CRA), 3EE 3 (4-004),
3155 4 (4-C0A methyl ester), FAEE 6 (4,5-diC0A methyl ester),
8135 6 (3,5-diCQA methyl ester), BFE 7 (CA methyl ester), 5=
8 (3,4-diCQA methyl ester), BEE 9 (3,5-dicaffeoyl-ep/—quinic acid

m-butyl ester).

_13_



	문서
	서지사항
	요 약
	대 표 도
	특허청구의 범위
	명 세 서
	발명의 상세한 설명
	기 술 분 야
	배 경 기 술
	발명의 내용
	해결 하고자하는 과제
	과제 해결수단
	효 과

	발명의 실시를 위한 구체적인 내용

	도면의 간단한 설명

	도면
	도면1
	도면2
	도면3




문서
서지사항 1
요 약 1
대 표 도 1
특허청구의 범위 3
명 세 서 4
 발명의 상세한 설명 4
  기 술 분 야 4
  배 경 기 술 4
  발명의 내용 5
   해결 하고자하는 과제 5
   과제 해결수단 5
   효 과 7
  발명의 실시를 위한 구체적인 내용 8
 도면의 간단한 설명 11
도면 12
 도면1 12
 도면2 13
 도면3 13
