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2 o%:#A=EFY 4 Ao FH-E methoxylated flavonoids (sinensetin, nobiletin, tangeretin)&
HPLC, mass, 13}3 NMRZ #&3l11 ¥A43}4ct Methoxylated flavonoidsy Chung-pi(l)3}
Chung-pi(l)ol] 7P¢ FH-3HA A=A} 54t el AojR Chung-pi(D),(N<] methoxylated
flavonoids %2 YHAESE wet Flslden, 109 FEolFde A3 2HAsc
Abstract : Methoxylated flavonoids (sinensetin, nobiletin, and tangeretin) were isolated and identified by
preparative HPLC, mass and NMR. Chung-pi(I) and Chung-pi(Il) contained methoxylated flavonoids most
richly. Methoxylated flavonoids in Chung-pi obtained from Korean Milgam increased with fruit maturity,
while contents of the methoxylated flavonoids gradually decreased after mid of October.
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1=

Aerog AMgEHE e WAL Wy, I, Az
oz tgsin AFAI get olgF &l o
2t} ] (Pericarpium Citri Nobilis)= Citrus 2] 7]
A s A9E HH3S Ao LA Ao
kA2 AMgEHEH, 23 Aol gled F2 hu
g7 g3k Yun'Se A MM A& ponciarin
o Qg distd ZARIEIL, Y5 5
hydroxytryptophan@] AAl}A| Zgo W3l B wt
9lch. Chun’*® Ho' $& mA4<d Citus B4 &
S8z AFE Bgted, Yum 502 tiAAEe @
Ae 277 AHE 99T, Bu' T B Ol
A £ phagocytic EHE Bug v 1oH, Kim”
& Anst HF glycosidesE BT vb 8l
o}

B AFdMe AFzdr Aui=Ee s AFAt
Citus E€ HAHAAZ WLsl7] A3t ULt 49
ZHE FEAEY 4FQ methoxylated flavonoidsE
Belate st g weln, Ay FHY, A=
2 e vty

2. MENE 3 Wy

2.1. Nz

AR FUely NBEQd R4 Cis & 3
(32, 97, A7, A4 HEL FHEz AHE 4
A A M AIAEE YT A FF 2 #
42 Peld A8 $oie SFAGE TS
AF23}9 T, nobiletin, sinensetin®] EFEL Sigma |
¥, tangeretin® Estrasynthese A E& AM&-3tATh o
Luta 2utE R HTLO A= Merck A TLCH-E,
Adagaeagdods Merckd] 4le]7}(70-230
mesh)#} Pharmacia Biotech#] Sephardex(LH-20)& A}
sving

5% : AF 200t10g 2] Spraque-Dawley ¥
E A84 40 23 o FEI HR AU F
AHg-3t AT

717] : High performance liquid chromatograph(HPLC)
£ Dionex LC20, nuclear magnetic resonance spectrometer
(NMR)= Britker AM300, gas chromatograph-mass
spectrometer(GC/MS)+= Varian Mat 212, deep freezerv=
Hetofrig CL410-& 2z}t A18-31 9T}

2.2. Apiud

FEARY ¥ - AY Skgg YME EAT F
A4 methanol(MeOH) 10 LE 24|12ty 33) &
3 A ZAE refluxsled 28] 29 RE A 7
3t %3] MeOH FEEE A3t olAE Ed &
gA)171 ¥ hexane O 2 F%3lo] hexane3 S A AT ¥
EtOAcE UH| Z22Z38la] EOAcEE AUtk (Fig2).
EOAcE:& d2i7bd Yo FXAU F &3
£elde FHANA RS BEsigdh o] | &9
Z12 CHCL,E-11), 2% MeOH in CHCL(E-12), 5%
MeOH in CHCI,(E-13, E-14), 8% MeOH in CHCL(E-15),
20% MeOH in CHCL,(E-16), MeOH,(E-17)¢] &M=
geist] BIRE EITAA 70e) Bedg Qgnh of
polge TLCZ ¥Qlshe) Hsd BASS FRos
E itk 8299 §42 2 mly min oo
zt &8¢l Fuje 2LATh

7P A& Bl Ellg thA dejgtd Ay &
ZAA)F)3a CHCl, 1 % MeOH in CHCl, 2 % MeOH
in CHCl;, 3 % MeOH in CHCl;, S % MeOH in
CHCLE A} &89t 2 = 1 % MeOHS} 2 %
MeOH o1 $8li Prep. HPLCE 8ol £531%
B& #9l3Yr} (compound I). ©]uje] HPLCO] %7
& thegal gk #HY; Cu 250 X 6 mm, eluent ;
MeOH-5% + acetic acid (65 : 35), flow rate; 3 mL/min,
detector; UV 330 nm.

E12 A% Aej7td Fd FHA7In AR s
Aot 8 27& CHCL, 1% MeOH in CHCh, 2%
MeOH in CHCL;, 5% MeOH in CHCl, MeOH &A=
£33t EI215€E] E12570419] 5709 BA-g Ak
olije] #4-2 ImL /min o]t o] F EI122§8H3%}
E1238-948 33t & t}r] Sephadex LH-20 F3HoljA
CHCl; /MeOH (20 : 80)o.5 &3} olHESRE A
A8l w|Fae] 34 AA (compound TS AT
2o whdow El24¢ EI25¢ Fsln Loz
MeOH/CHCl: (80:20) S-vjZ Sephadex LH-20 ol
A AR & odegE AFgse e A
(compound IS Qo o]E HAHE Scheme 1
A3 Aotk

Flavonoids9] ¥4 : $AAZS FA9E YME £
A3t 2 g 23 th3 MeOHEZ 24 hr refluxd}HiA]
33 &3 FE9e 8l 50 mLE % U
045 m =& EFAA HPLCO BEAHA8E sigch
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Pericarpium citri nobilis (5kg)

MeOH 10L room temp.(X 3)
MeOH SL 50T, reflux(x2)
MeOH Extracts

HO / hexane (1:1)

Hexane Residue
Compound 1 ‘ EOAc
(sinensetin)
(White ppt.) |
Prep. HPLC EtOAc Residue
Silica gel column Silica gel column

CHCly/MeOH(100--98:2-+95:5-80:20—>100)

o

Ell E1R2 E13 ElM4 El5 El5 El6é EI7
Silica gel column

CHCl3/MeOH(100—99:1—97.5:2.5—95:5—100)

E121 E122 E123 E124 E125

NN [ —

Sephadex LH-20 column Sephadex LH 20
MeOH : CHCl; (80:20) MeOH : CHCl: (80:20)
E1221 E1222 EI1223 Ei1224 Recrystaln. from MeOH

‘ Recrystaln. from acetone Compound Ill(tangeretin)

Compound II (nobiletin)
(yellowish ppt.)

Scheme 1. Separation and isolation process of active compounds from Pericarpium Citri Nobilis.

o] wo] RAZAL Tsuchida™ o] AHE§ Wi o Acetonitrile : MeOH (15 :8:2)
2 3gen o 21 ogy g Flow rate : 1.0 mL/ min
HPLC : Dionex LC20 Detector : U.V 230 nm (methoxylated flavonoid),
Column : Cj3 (150 X 6mm id) 284nm (glycosided flavonoids)
Eluent : 0.05M sodium diphosphate (pH 24) : Column temp. : 35T
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3. dat & @

3.1. dmeo| RwaMEe FX Ol

311 SEE 1 o = Eol

Touchida §'9] ol we} ELIEA) A A3
ol BAFE 12 Y HAdo|n, H=HL 15T
o} o] 3FEL FeCholl 2419 #o g Ho} phenol
OHV|E& Eg3A %ov, UVAA  Amax(MeOH)7}
243, 268, 330 mo|U .2 E flavonoidsE F3}Ych

AdutA o 2 flavonoidd] 7| BT Ze TS Scheme 2
¢} Zth

o4

Scheme 2. The basic structure of flavonoids.

A E 19 A BT AAFH o3 AF
2~HEJOoHE 372 amue] Exolen 341, 313
amue] Ev} o25¢ ¥ 4 U9tk E¥ T 2ol
A% sMEgozry ¥R oo 33 @
372.1204 amuE o]& Zk9) 372.1209 amus} 0.5 amug]
Aol2 UX|FAct olEe] AEZFE o] FHFES
AL CuHoOr2 RIS, EXEE7 NYS
&+ AA

DMSO-ds &vl2 BFHEI] disted 23S H o
PCe] NMR 2¥E 3 HMBCZANE Table 1] 1}E}
Wlck Table 194 5702 methoxy (8=3.76, 3.79,
3.88, 3.84, 3.95 ppm), 1712] doublet doublet olefin 4~

% (6=7.6 ppm, dd, J=7.8, 2.4 Hz), 27§2] doublet

olefin 4 (8=75, 7.1 ppm) = 2742} singlet olefin
+4 (5=68, 72 ppm)5 EF 20009 F£42E8 B F
AUk EF UC 2HEozRE 20709 B4 7t
213 de A ¢ 5 A}

Table 1. 'H and °C NMR data of compound I

No. &c & w(H, multi., J) HMBC

2 160.300

3 106.405 68 (H, s) C10, CI’, C2
4 17569

5 151557

6 139754

7 157428

8 97.364 72 (H, s) C10,C1,C6,C7
9 153944

10 112.047

3 5589 388 (3H, s) c3

4 5571 384 (3H, ) c4

5 6185 379 (3H, s) cs

6 6099 376 (3H, s) c6

7 5648 395 (3H, s) c7

' 123.153

2 109.192 75 M, d, 24Hz)  C6.C4’, C2
3 149.019

4 151684

5 111675 7.1 (M, d, 7.8Hz) cycr
6 119462 76 (H, dd, 7.824 Hz) C2',C4,C2

DEPT (distortionless enhancement by polarization
transfer) 45, 90 2 13559 AHEHEL Fig. 19 2}
Z yehjen, o9 gty “c AHEY
o vehd 20709 €4 Fo 47 ©27} 107, CHY}
574, CHx= glom, CHy7t 57Eke 2& ¢ &+ AN
o} o] F 17569 ppm 7}E2HY, 5571, 56.48, 55.90,
6099 2 61.85 ppm< methoxy, 139-158 ppme kA
7} A EE olFAFe] EAEE A Yy, ol
o} A#AZHE methoxy”|7} 570, carbonylo) & 7} &
vt EAE AE ¢ JAATh

SFE 19 ¥ pxE 23¢9 NMR AHERS 3
Mo gry 2s9}”. Fig. 29] H-H COSY (carbon-
hydrogen correlation spectroscopy) M E oA HX%
o] 7.6 ppm&] 49 7.1 ppme] F4E AR coupling
1 e FeE Hol F £A4vt I} Svke
A& RoFUrh E=§ 7.6 ppm 549 coupling 4
7} 7.8 9 24 Hz2 UElstt}. oj59 ZA3te 7.8 Hz
ol A% 76ppm FAE 7.1 ppme F49 ortho
couplingg &}x 9lom, 24 Hze AL 7.5 ppme)

4229} meta couplingg 813 Q1&-S w)Fich

Analytical Science & Technology
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B

e T R

Fig. 1. (A)°C and (B) DEPT 45 (C) 90 (D) 135
spectra of compound L

o]ld AMMEZRE o] FEE tri-substituted phenyl
TzE Zedn 339tk %8 NOESY(nuclear
overharhauser effect spectroscopy) ~HEH O ZRE 7.1
ppm AT 3.84 ppm2] methoxy”]2] 4 831 75
ppme F4v 3.88 ppme) methoxy7]e] 49 F7H
Aoz QHIY UsE UTh ol FAHEERH
Scheme 37} & RE F2E o483t

s JIJ;,J;

4

o

- L]
2 ] o
L

e [} o 4
Fig. 2. H-H COSY spectrum of compound I
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H
H OCH;,

b OChs
H

Scheme 3. Plane partial structure of unit A in
compound L

teog 72 9 68 ppmollAd Uehd 2749] olefin
F4EL AZ couplings A Yorg AHEH s
AA ke AL ovigch 72 ppme] FAE 395
ppme] methoxy”?] =49} NOES] #AE vehlle #
& NOESY AHEZo7 By HAS{YPo 1322
3709] methoxy= AME AH3tA glojor &1, 3jte]
FAT scheme 49 ERR nie} ge 271A] RE F
Z& 7hHokt gioh whof 29 fzebd 72 ppme] &
22 HE carbonyl7]7} HMBC (heteronuclear multiple
bond correlation)’doll £3] Exjstdol g 12}
Table 19]A4 Hoj350] HMBCS A¥+= 72 ppm 5
a9l o)Rel FlE2Rd g4t ExEA e A& B
oFdck. 2¥EE 72 ppmolA BFHE F29 94X
T 7Z2 Boe 19 7k 2E ¢ § ok

H OCH,
H,CO H,CO
OCH;, O H O
1 2
Scheme 4. Plane partial structure of unit B in
compound 1.

ol S 3e 6.8 ppme $4E HMBCY A
E5E C10o] A3t e o, B-unsaturated ketones]
ZAE FAsA HAJok a#d YolN B uie}
o] 2749 A @ phenyl”]o] &)} a, B-unsaturated
ketone7lol o3 BEBLE 100|122 Scheme 4914
SFE 19 BYIAE 1S BEFY) Ystde ® o
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& 3149 ringe] EAEtAot e RE MMM F
i gk

Z q, S-unsaturated ketone?)2] 160.30 ppm<l B-¥A
7} €921 153.94 ppmol]l A3 ULES FHY 4+ A
A "k oA 7 Aav) XEE LW @A F
5719] methoxy$} Agsle ©@AE AJaH A4 X
e 29 &2vt 20 A Hed o] F o'avt
3 ALE Alolo] Fu AFIWEA L o]FE AL
2 334

€02 99 5 unit A9} Be] dZL HMBCE 4
Hox] BHE el o] 68 ppme] 47} 123.153
ppmQl 1@, 7.6 ppme] F2:=7} 160.300 ppmg] 3%
w2 2 75 ppme $£47} 109.192 ppmQl 2 B
2} HMBCHAE zte o2 BE F FZo] @i
29} CI'g dddrhe AL ¢ + AUk E3 6.8
ppm FAE 75 ppme} F49k NOEY #AE e
ZAog Mo} 68 ppme e Clo AYH YL
oA B8tk Fig. 1~29F Table 19] UEhd 'H,
BC, DEPT 45, 90, 135, H-H COSY, NOESY %
HMBC 2HEHE F§3l 3¢ A7 Cirusol] &
Aste= compound [ & T2 Scheme 59 7ZE JHA
sinensetin©. 2 #01%] o}

cO
Ha OCH,
H,CO
OCH; O
Scheme 5. Proposed structure of sinensetin (compound ).

3.1.2 &istg 19 7= ol

£ Ei12216]4 Lojz compound II & mp =
137-138 °C o|ith UV AHMEZHo|A 245, 269, 330
ol F53hE Moln, IRoIM 1620 (phenyl
ketone), 1600 (phenyl), 1520 cm' & TAY £ 9o
A flavonoidsE FA 5%t} IRo|A hydroxyl 717} B
°]x] ¢}o} phenolld OHYI7} Qe Roz AZEHAL,
FeCl; uHg-o] §40]0iM 9 A& syt 2
& ~HEHAN nyz 402 MHE BT = SlojA o]
39 FAAE CuHxOs & F3315ith. Compound

AT, AT, AAB

¢} 'H, °C NMR3} HMBCS| AE Table 29 Az
s}tk Table 29] 'H-NMR ZHEZo|A 3.82(6H)9}
3.76, 3.85, 395, 4.02ppm (7} 3H)2 Z5-E| methoxy 7]
7} 670 AL & 4 UKL 6.8 (IH, 5), 7.1 (1H, d,
J=85 Hz), 7.5 (IH, d, J=2.0 Hz) 2 7.6 (IH, dd,
J=8.5, 20 Hz) ppmO B HE WeE a0l 57} 47)
de AL ¢ 4 AU} Coupling constant o2 7
B 71 3 76 ppm XE o-couplingdlil 7.6 ppm
75 2 7.1 ppm3} z}2} o, m-coupling 3= HE & F
AN EF, 110 ppm o)Fe] HapgeA Azt @
#=R]| grol flavonoids 2] 5 98 OH} X%
go] Ak 3% & YUtk PCNMR AHEH0)
M 175.926 ppm O & Ko} carbonyl 717} 17] low,
Aest AYRS WY @25 8 (137718 -
160.376 ppm), 10|99 WL B4l 674 (106.343 -
123175 ppm)gle ¢ F UNUh EF, H-NMRoA
ZA4% -OCH;o] ©4& 55.72-61.97 ppmolA 674E
¥ 4= gtk

Table 2. 'H and °C NMR data of compound II

No Sc  8u (Hymult, J) HMBC

2 160376

3 106343 68 (Hs)  C3,C2 CI' CIO

4 175926

5 151.823

6 137.718

7 147225

8 151.026

9 147.582

10 114323
5-0CH, 6147 3.82 (3H) cs
6-OCH; 61.88 3.95 3H) C6
7-OCH; 61.97 3.76 (3H) c7
8-OCH; 61.59 402 (3H) cs
4-0CH, 55.77 382 (3H) c#
5.0CH, 5572 3.85 (3H) cs

1 123.175

o413 76 G % 85, c6', C2

¥ 111.894 7.1 (H, d, 8.5 Hz) cr, c#

4 143587

5 149.067

6’ 108928 7.5 (H, d, 2.0 Hz) C2, C

Analytical Science & Technology
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oo AdE FH3W o] HFYEL flavonoid F
Ho -OCHy7} 678 X &=o i, 2% Uie 59 9
X)o] =B} Flavone ZHo| EAshe 4719 4
% 7.1 (1H, d, J=8.5 Hz), 74 (1H, d, J=2.0 Hz) ¥
7.6 (1H, dd, J=8.5, 2.0 Hz) ppme} WA+ coupling Ft
92 &4 WS 2l v flavonoids o] B-ring & 2°,
5, 6 91Xl Y& A2 FAHY 68 (IH, s) ppm
2 A B Bring o 50| gle Ao FHHAG
ol ARE FPstd & W compound = o]v]
1€ nobiletin®] E2)3ieHa, £AeH Ane} wl
wg AR7E F AXFOE Scheme 63} Fo| 455,
6,7,8-hexa- methoxyflavone (nobiletin)©.2 #2150}

OCHs
OCH3

OCHj3

HaCO
OCH; O

Scheme 6. Proposed structure of nobiletin (compound II).

3.1.3 &g me Txgol

£ E1249} E1256]4 @o1Z compound M) &
AL 155-156.5 °ColQal, UV AHES 270, 322
moA F5FINE HPow, IReA 1620 (phenyl
ketone), 1600 (phenyl), 1520 cm” & @& + 3lof
A] flavonoids2 FAEH ) o] 3§ES FeCly ¥Hgol
S4d0l3L, IRAIA hydroxyl 717} E.o]*| ¢o} phenol’d
OH7I7} gle A& AT + UATh

Compound I19] 'H, "C NMR % HMBCS] ZA}s
Table 39} 213}k Table 32 'H-NMR spectrumo
A Zzb singlet Q1 3.76, 3.82, 3.83, 3.90, 4.0
ppm(each, 3H)©.Z5-E] phenyl ringd] Z#$ -OCH;
7t 5700 A & 4 AU}tk 67(1H, 5), 7.1QH, d,
J=8.9 Hz) ¥ 79(H, d, J=89Hz) ppm .2 RE] WGP
g4 7 T e A& ¢ 5 U, coupling
constant L& HE 7.1 3} 7.9 ppmS A Z o-coupling
s Aoz Aztgch Eg, 110 ppm o)4e] A=Al
A ¥=Z7 BEEA oo} flavonoid FH2] SH 9]

Vol.14, No.4, 2001

OH7|7} X@de] otz #4%8 4 AT "CNMR
spectrumo A& 1759 ppmS.Z Mo} carbonyl”]7} 17}
gon, dhaioh AdE WP gasvt /R (137.802-
160476 ppm), 10}9]9] WL @7} SHYE U
Qe B, 'HNMRAM $4F -OCH:9| g
i3led 55.57-61.98 ppmoll A 5A1E FAF & AUk
MS AHEZoAN miz 372 MHE FIE F U4A
o] BB ZANL CpHunOr 2 343U

Table 3. 'H and “C data of compound III

No d¢ on (H, mult., J) HMBC

2 160.476

3 106.111 6.7 (H) C4, C5C1,CY,

4 175.873

5 151.021

6 143.641

7 147.589

8 137.802

9 147210

10 114354
5-OCH; 61.49 4.00 (3H) C5
6-OCH; 61.59 3.82 (3H) (¢
7-OCH; 6198 3.76 (3H) c7
8-OCH; 6193 394 (3H) C8
4-0CH; 5557 383 (3H) c4

r 123.118

2 127.825 7.9 (2H, d, 89 Hz) Cca, C1

3 114735 7.1 (2H, d, 8.9 Hz) Cr, c#

LY 151.753

5 162.078 7.1(2H, d, 8.9 Hz)

6’ 114775 79 (2H, d, 8.9 Hz)

ool AWE FH3WA o] AFEL flavonoid F
el -OCH7t 57) X#=0] U3, 2F Ve SH 9
2o} ZAFch. Favonoid FZd EA5le+4% 470
T 47 204 9% 870 AAE o) FAE
& M&Z ocoupling & 4 Sl= X9 U3 149
A€ EYHo gtk ooz Rol o HYPEL
flavonoid ©] Bring 9 2¢, 3, 5°, 6'9] FAst $ad
el e A=, 179 $£47F A EE Coring
of EAsle Aoz WAE. o9 AdE FHE
o ojn) Bu@" tangeretine] BHH Ao} wim
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8 B2y

o

ZAEZ 27 compound ME TS Scheme 73 o]
4’5,6,7,8-penta- methoxyflavone (tangeretin) &2 &21%]
Rk

OCH,

H,CO 0

H,CO
OCH, O

Schme 7. Proposed structure of Tangeretin (compound I1I).

3.2. Citrus & 19| flavonoids®| &&f Him

3.2.1 Citrus & 29 methoxylated flavonoids
Bt
Ay 2 fEdelA AlBED Qe Cires 4 3
Ao} Fulel thgt methoxylated flavonoids FHahg B4
3l wwE ATE Table 49 VERRRAT)

Table 4. Amount of polymethoxylated flavonoids of
immature and mature peels Cirus species

(edlg )
Citrus Compound(RT) Sinensetin Nobiletin Tangeretin
Chung-pi 1 1322.8 1562.2 849.1
Chung-pi 2 191.8 1852.6 502.0
Orange 136 91 19.8
Citron - 29 6.9
Milgam 24.0 135 112
Zamong 486 90.7 525
Gigak 14.3 73.1 53

Table 4°} W&& KW, HHo|r2] methoxylated
flavonoids®] FAJE-& nobiletin oJUTk o] A=
Tsuchida’s’ o] WEF A7 o} FFo| ol YAT
X AFAE BAth a8y CirusFo wet 281
%o] nobiletin®] obid sinensetino] F4EQ FEE 3
ok 22 Aue} siHlEx nobiletind sinensetin 2]
gatolrh Bol v ZAOE Hol, HES Ads

A", A", ed”. da57™

AR

BEode I A8 d4AY AERAEY 724
77t AR Ao Algdrh

#H7} ohd F2olMe] A go] wESHo] Q)
e, Wilfied $'%'°] &G AL B9 C sinensis
%9 F2olA nobiletin o] 7P} ¥ Ao B
of F2ut #Hd] EFo|A FA4Eo] nobileting) e ¢
T ARk

ool go] Eojdde ARES methoxy”)7} 570 U
E sinensetin®} tangeretino]r}. o] F FHIJET A|®
of wa} shEEAolrl FHou e AFF T
A Aoz etk o A& Tsuchida™ 2ol
Y A3 -

LARA = Citrus sinensis&o] £YE JYER 2
Hujo]  F3Fo|gle  polymethoxylated  flavonoidsE
sinensetin©] 7} ¥ 2.1 nobiletin, tangeretin®] =Ajo]ch

F2}e} 88 Citrus junos Sieb.o)i o] z}u|ol=
ol w|E2] nobiletini} tangeretino] XL FE o]k
o] Z3= Takahashi®] Zr}e} thEd|, LAA|9} vpair}
A2 AT EYd ot zold Ao AlgHth

ol Apuiet U7 82 Cirus unshin
Marc.o]x1 FAE-L nobiletin®} tangertino]jom 2o
Z2] sinensetino] EoI YAk

AHE-& Citrus paradisi® o8 2 AP A7} Takahahi
o] A#rt 7p wel ohE Aoz Jehgth 2 Y
oA+ sinensetino] FAEOZ LIl oL} Takahashi
+ nobiletin® 2 KB 13900, = sinensetin®] &k}
tangeretin®] FFT G2 2olrt wrk

212+ Citrusgzo] ol Poncirus% 0.3 B-F-81A|qt
ARE Cirusd 2B go] HAFEHAon, Hrjdx
nobiletin?} tangeretin®] k7t FHHE Aoz Jehgth

3.2.2 Ml 7|12¢d methoxylated flavonoids &t}

o] o= Ax9 372 4&E A7 8YRE,
#ue] Mo A3} Wk 108 LA oF 10Y 747
o2 AN8E A3 A3 methoxtlated flavonoids
kol RMANE Table 5 o YERIYT

Sinensetin®] 73-¢- =¥ flavonoids 2ol 7} AL
¥FE T Ao Hsag o Wil W=

= AeE Yyt

Nobiletin® #3e] FA4RoZ glojglon 99 20
A7AE F7rEE oY 1 ol R FTadhe ARE B
Ak o] A3 Takahashi 579 Ao} ul&d A

Analytical Science & Technology



ZE89 §=4F Yol &8 Methoxylated Flavonoids®l ¥43 A gx £ X 339

< BgEd, 489 A4S C wnshive 108 19 714
£ nobiletin®] Fo] F/H3I7 124 1Y FA[E o
23] FEQoH, C. reticulata®l 733+ 8% 18
A 7kt 109 1988 Adke ez u
bty @Rel Zole UAX|T nobiletin®] -9 ez
7ee F7kst 9A7Izbe]l Auvd Hadke A
L B Agdael dRFsch

Table 5. Amount of methoxylated flavonoids of immature
peels of Citrus unshiu(Chungpi) during the

maturity
(gl ®
Date of collectifnompound Sinensetin  Nobiletin Tangeretin
Aug. 24 6.94 64.0 376
Sep. 10 11.4 95.5 60.3
Sep. 20 13.3 109.8 50.3
Sep. 30 7.54 61.6 442
Oct. 10 14.7 78.2 69.6
Oct. 20 6.68 39.0 36.2
Oct. 30 10.7 448 10.8

Tangeretine= nobiletind} w}7MAZ &3 Z7|de
Z715ek71 109 1090 AUEA FolEqict o] B¢
E 37 Aole AT AR gt AGele
Z7181t71 A3l Takahashio] Ao} Yx|stch

ojs} 2 ANE B w Cirus 799 2E methoxy-
lated flavonoids= 9] Mol 4 of 7MY} B
Fe FREAI, A&E] FHuMo] WY we}
methoxylated flavonoids®] FFHT ZolSAUTH

4@ B

#9¢} Citrus & ol ¥ methoxylated flavonoids
(sinsensetin, nobiletin, tangeretin)E Prep-HPLCS} 14
5 NMRibH o2 Hejdla #Rlsidrt

Methoxylated flavonoidsy= 3 @o] 713 ol Eo
Agew, A7, WA, 2F Folx FTF FHEHA
o} A=, D7, A8, 218l 2|2 nobiletin, sinensetin,
tangeretin®] £02 Bo] FH3grt FEY BLd=
methoxylated flavonoids& A3 #73kA Ftch

Vol.14, No.4, 2001

At D7tol A AuhA) 7] methoxylated flavonoids
e i ZAole UAAT As ol oe 108 F¢
7R F7FS e, 1 o]F HA Fod=v AL H
=
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