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Phenolic Compounds from the Stem Bark of
Cornus walteri Wanger

Woo Hoi Choi, Woong Yang Park, Bang Yeon Hwang, Gab-Jin Oh,

Shin Jung Kang, Kyong Soon Lee and Jai Seup Ro*
College of Pharmacy, Chungbuk National University, Cheongju 361-763, Korea

Abstract - Eight compounds were isolated from the stem bark of Cornus walterd.
On the basis of chemical and spectroscopic evidences, the structures of these
compounds were identified as gallic acid, (+)-gallocatechin, (+)-catechin, quer-
cetin. quercitrin, rutin, isoquercitrin and hyperoside respectively.

Key words — Cornus walteri: Cornaceae: flavonoid: gallic acid; (+)-gallocatechin:
(+)-catechin: quercetin: quercitrin; rutin; isoquercitrin: hyperoside.
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Mz 3 Gl
AlBITE - 19959 69 =5 A4 FARFIAA
AR Cornus walteri®] 398 A, S48t

of AHE-SFA

MBI Y AM-&HLE Swiss Buchirtel
Model 510-Krl¥ 8454718 AHgstd S35t
f.om 1AEA gkl IR spectrum-e Perkin-
Elmer spectrophotometer(Model LE599, U.
K.), UV spectrum-= Jasco V500 UV/VIS Spec-
trophotometer, A#%=%& Atago(Model Po-
lax-G, Japan)Z °]&dle] A3t 'H- 2
“¥C-NMR spectrum< Bruker(Model AM 300,
Germany) #7138 74A, EI-MSE= Hewlett-
Packard MS Engine-5989 A AFEA71 8 A4
3t9dtt. Column chromatography-$ A&
Sephadex LH-20(20~100 u, Pharmacia Fine
Chemical Co. Ltd.), Cosmosil 75 CigOPN
(42~105 p, Nacalaitesque Co., Ltd.), MCI-
gel CHP 20P(75~150 n, Mitsubishi Chem-
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ical Industries Co.), TSK-gel Toyopearl HW
40F(30~60 1, Tosoh Co., Ltd.), Avicel cel-
lulose(Sigma)E A3tk TLCE Kieselgel
60 Fuy plate(0.2 mm, Merck), Cellulose Fay
plate(0.1 mm, Merck)& Al-&3tdon, Alef 2
M8 B B 19 A9 ARl
o] 70% acetonel & 4l-&-ofA 33] W&
oA, FE2HL Aot acetoned 73}
3 AEEE AAE AAste] AAZ e A4
Els

A
th o] EtOAcE< F%sl Sephadex LH-20
column(9 cmx50 cm) & ©]-&, H,O-MeOH-A-
cetoned gradient® TAHOE £&AH 3719
Fraction® 2 £33t} Fraction 12 thA] MCl-
gel CHP 20P(H;O-MeOH gradient), Cosmosil
(H,0-60% MeOH gradient), Sephadex LH-
20(H;0-MeOH gradient, EtOH) %2 column
WHEAAlSHe]  compound
1(2,969 mg). compound 8(96mg)E AU,
Fraction 2% MCI-gel CHP 20P(H,O-MeOH
gradinet), Sephadex LH-20(H,0-MeOH gra-
dient, EtOH), Cosmosil(H,0-60% MeOH gra-
dient), Toyopearl(H,0-MeOH gradient) 52
column chromatography H¥H3-2A)8ke] com-
pound 2(1,210 mg), compound 3(376 mg),
compound 4(107 mg), compound 5(48 mg)<
Ao, Fraction 32 MCl-gel CHP 20P(H,0~
MeOH gradient), Cosmosil(H,0-60% MeOH
gradient), Sephadex LH-20(60% MeOH, EtOH),
Toyopearl(H,0-MeOH gradient), Cellulose(2%
AcOH) B¢ column chromatography& W&
8to] compound 6(57 mg)# compound 7(28
mg)< AUt

Compound 1-523°4 A4 (H,0), mp 270~
272° IR vio! cm™ 1,650(C=0), 'H-NMR
(acetone-d;+D,0) 8: 7.14(2H, s, galloyl-H).

Compound 2 -4 243 A (H,0), mp 186-
188% [@lF=+2.0(c= 0.5, Me,CO), 'H-NMR
(acetone-d;+D,0) 8: 2.49(1H, dd, J=16.1, 8.5
Hz, H-4), 2.86(1H, dd, J=16.1, 5.6 Hz, H-4),
3.95(1H, m, H-3), 4.46(1H, d, J=7.9 Hz, H-2),

chromatography =

Kor. J. Phamacogn.
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Fig. 1. Chemical structures of isolated compounds.

5.84(1H, d, J=2.3 Hz, H-6), 6.01(1H, d, J=
2.3 Hz, H-8), 6.45(2H, s, H-2". 6"), ®C-NMR
(acetone-ds+D,0), Table 1 &=,

Compound 3-#4743% 2% (H,0), mp 175
-177% (0)Z=+14(c=1.0, Me,CO). 'H-NMR
acetone-d;+D,0) 6: 2.49(1H, dd, J=16.1, 8.6
Hz, H-4), 2.89(1H, dd. J=16.1, 5.6 Hz, H-4),
3.97(1H, m, H-3), 4.52(1H, d, J=7.8 Hz, H-2),
5.85(1H, d, J=2.3 Hz, H-6), 6.05(1H, d, J=2.3
Hz, H-8), 6.74(1H. dd, J=8.1, 1.9 Hz, H-6"),
6.80(1H, d, J=8.0 Hz, H-5"), 6.90(1H. d, J=
1.9 Hz, H-2), "“C-NMR(acetone-d;+D,0).
Table ] %,

Compound 4-7v]343d(H,0), mp 311-313°
(dec.): UV App(MeOH) 254, 369, A (NaOMe)
270, 325, 409, Apax(AlCI) 268, 436, Ape(AlCL/
HCID) 264, 359, 426, A (NaOAc) 272, 320, 388,
Mmax(NaOAc/HsBO3) 258, 385: IR vae! cm '
3,350(0H), 1,685(C=0), 1,615, 1,505(C=C);
'H-NMR(DMSO-d,) 8:6.17(1H, d. J=2Hz, H-
6), 6.39(1H, d, J=2 Hz, H-8), 6.87(1H, d, J=
8 Hz, H-5). 7.53(1H. dd. J=2.8 Hz. H-6"), 7.72
(1H. d, J=2Hz, H-2"), 12.46(1H, s, C;-OH),
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Table I °C-NMR spectral data of compounds 2
and 3 (8 values, acetone-d;+D,0)
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Table II. “C-NMR spectral data of compounds 4~8
(8 values, DMSO-ds)

Carbon No. 2 3 Carbon No. 4 5 6 7 8

2 82.2 82.5 2 1476 1573 1575 1575 1572

3 67.7 67.9 3 136.6 1350 1340 1345 1343

4 28.2 28.6 4 176.7 1784 1781 1785 1782

5 156.7 157.2 5 1615 1617 1616 1623 161.6

6 95.6 96.1 6 99.0 994 99.4 99.2 99 4

7 157.1 157.6 7 164.7 1649 1646 1652 164.7

8 94.7 95.0 8 94.2 94.5 945 94.1 94.4

9 156.2 156.7 9 1569 1581 157.3 1573 157.1

10 99.9 100.3 10 103.8 104.8 1047 102.7 104.7

1 130.7 131.9 1 122.8 1215 1220 1220 1218

2 106.8 115.9 2 1159 1162 116.0 1157 1160

3 145.7 145.9 3 1459 1457 1453 1455 1453

4 132.9 145.8 4 1485 1490 1489 1493 149.0

5 145.7 1155 5 1164 1163 1169 1171 1168

6 106.8 119.7 6 120.8 1220 1225 1221 1226

1" 1025 1019 1047 1026

2 70.9 74.7 78.0 71.8

BC-NMR(DMSO-d,), Table I #%. i: 2? Zgg Z;g Zgg

el oo . . . .

Compound 5- #4324 (H,0), mp 180-182° 5 09 765 707 764

UV Ap..(MeOH) 254, 349, A,..(NaOMe) 269, I 176 678 620 608
328, 393, Amac(AICLy) 270, 408, hma(AlCL/HCD) 1 101.4
967. 351, 394. A, (NaOAc) 269. 363, A, g ;‘i?
(NaOAc/H;BO3) 260, 367: IR vEE em™: 3,228 Iz 7.4
(OH), 1.655(C=0), 1,605, 1,504(C=C): H- 5 69.0
6" 18.3

NMR(DMSO-d,) 6: 0.89(3H, d, J=5.0 Hz, rha-
CHy), 5.32(1H, s, rha-1), 6.29(1H, d, J=1.8
Hz, H-6), 6.49(1H, d, J=1.8Hz, H-8), 6.96
(1H, d, J=8.2Hz, H-5), 7.32(1H, d, J=1.18
Hz. H-2"), 7.38(1H, dd, J=2.8 Hz. H-6). 12.73
(1H, s, C5-O), “"C-NMR(DMSO-d;), Table II
27z,

Compound 52| At 7}=&25l ~ Compound 5(10
mg) < 5% H,SO&qd o] 90°2 5A1Z 33y
ZEhaA 71EE F RkeaS BaCOE 36+
th AEE e 9% odste] AAS L dojzl A9
= ethyl acetate2 #8313t Ethyl aceate?
EE3 @7 co-TLCE AAI8E
o] golatgict. EE A rhamnosed XEY
A co-TLCE AAIete] E_lstairt.

Compound 6 - &4E 4 (H,0), mp 186-188"
UV Anax(MeOH) 258, 358, A,..(NaOMe) 272,
324, 406, A {AICLy) 271, 413, Apu(AICI/HCD
267. 361, 397, r,.(NaOAc) 270, 325, 376,

X querceting

Amax(NaOAc/HsBOy) 260, 377: (a)5-10.5°(c=
0.3, MeOH): IR vas! em™: 3,300(0H), 1,650
(C=0); 'H-NMR(DMSO-ds) 8: 0.90(3H, d, J
=4 Hz, rha-CHs), 4.30(1H, s, rha-1), 5.20(1H,
d, J=8Hz. gle-1), 6.4(1H, d, J=1.8 Hz, H-6),
6.31(1H, d, J=1.8 Hz, H-8). 6.75(1H, d, J=8.4
Hz. H-5) 7.41(1H, dd, J=2, 8 Hz, H6"), 7.44
(1H. d, J=2Hz, H-2), “C-NMR(DMSO-ds),
Table II Z=.

Compound 62| & 7}5=&3l - Compound 6(10
mg) e 5% H,S0.&90] =al 90°% 5|7t $7
Zrsla s 71 E § whg-alS BaCOsE #3815t
A2HEe 4§ oustd AAsn Aozl AdE
ethyl acetate® #8313t} Ethyl acetateZll
A querceting EEH @7 coTLCE A48t
geolstgtt. BEREHME glucosest rhamnose
Z FE3} 37 coTLCE A8k Elatict.
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Compound 7 - &3 52(H,0), mp 231-233"
UV ApaoMeOH) 256, 358, A,..(NaOMe) 272,
324, 410, Ay (AICL) 267, 392, Ap.(AICIy/HCI
266, 359, 396, A...(NaOAc) 271, 323, 376,
Amax(NaOAc/H;BO,) 260, 377 & (@)5-10.5°(c=
0.5, MeOH): IR viy' em™: 3,300(OH), 1,650
(C=0): 'H-NMR(DMSO-dy) &: 5.48(1H, d, J
=8 Hg, gle-1), 6.30(1H, d, J=2 Hz, H-6), 6.54
(1H, d. J=2Hz, H-8), 6.96(1H, d. J=8 Hz,
H-5"), 7.64(1H, dd, J=2, 8Hz, H-6), 7.94
(1H, d, J=2Hz, H-2), “"C-NMR(DMSO-dy),
Table Il Z=.

Compound 72| &t 7t=2sl - Compound 7(10
mg) < 5% HySO &9 Zo] 90°= 4413 85 4
ZtsbiA 7FEE & v dE BaCO,2 F8lsha
A2E e G& A3t AA L dolxl A&
ethyl acetate® ##3}%t}. Ethyl acetateZ<l
A querceting, BEF M= glucosed ZFH
A co-TLCE 4AAlsle] Eelate]nt.

Compound 8- &4 E2(H,0), mp 227-230%
UV hpedMeOH) 255, 358, Ay, (NaOMe) 271,
323, 412, A (AlCI) 268, 299, 403, Apax(AlCL/
HCD 266, 296, 361, 398, A..(NaOAc) 272,
322, 378, An.(NaOAc/H;BO,) 260, 294, 377:
'H-NMR(DMSO-dy) 8:5.38(11, d, J=8 Hz, gle-
1), 6.26(1H, d, J=2Hz, H-6), 6.49(1H. d, J=
1.8 Hz, H-8), 6.89(1H, d, J=8 Hz, H-5"), 7.63
(1H, d, J=2Hz, H-2), 7.69(1H, dd, J=2, 8
Hz, H-6"), "C-NMR(DMSO-d;), Table Il 3%,

Compound 82| &t 71==238Hl - Compound 8(10
mg)< 5% HpSO &9 o] 90°= 5A17F 78
ZsiA 7HEE & g dE BaCO,2 538l
HEE e 95 A8 AAS D DA AdE
ethyl acetate® #gsI3t}. Ethyl acetateZ ol
Al querceting, E#3 M= galactose® EF
2 37 co-TLCE A3k gelsistt,

Zda ¥ oF

Compound 12 74 34 24 (mp 270-272°)
2 2 FeCls testoll A A& VR 3L 71§ spec-
tral data®] &) Hlw ® FFHC] co-TLC

Kor. J. Phamacogn.

o ©J8) gallic acid®= F3 8o}

Compound 2% ¥4 5% 2% (mp 186-
18822 2 Fe(l; testollA HAL anisaldehyde-
HySO, Aleke]l ofsff @A A4g Jehl 1 [R-spec-
trumel Al 3,380 cm "4l ~OH71 ¢} 1,630, 1,520
cm oA WS w2l s Yol flavanAle] 3t
E& 3899t} 'H-NMR spectrum 8 5.84 &
6.01 ppm(each 1H, J=2.3 Hz)ll 2782} doub-
let signale] ##&¥] o] flavan®e] A%l m-cou-
plingslasle WS 547t 2ATE & 5 3l
Z}zt H-63 H-8& #A& =™, 6.45 ppmell 2HE4]
singlet signale] &= AT =3+ 2.49 ppm(1H,
dd, J=16.1, 8.6 Hz), 2.86 ppm(1H, dd, J=16.1,
5.6 Hz) signal® 3.95 ppm(1H, dd, J=16.1, 5.6
Hz), 4.46 ppm(1H, d, J=7.9 Hz)¥] signalZ ca-
techin®%9] 2415 vepllo] Fu. 0|49 spec-
tral dataZ 3¢ Azt "C-NMR spectrum
(Table )& EAX*¥ e} vlwa A3t (+)-gal-
locatechin® 43U EET coTLCE 4
A vl T8

Compound 3& #4 Y 2% (mp 175-
17702 ¥k IR spectrum®] com-
pound 29 #AFEF 2® 'H-NMR spectrum 9
Al B3 s YeERIo Y 6.45 ppmel A
2HE2l singlet signal di4lel 6.74 ppm(1H,
ad, J=81, 1.9Hz), 6.80 ppm(1H, d. J=8.0
Hz), 6.90 ppm(1H. d, J=1.9 Hz)elA Yehfie
signal® 1,34-3x8 widaeel $4408 & 5
APz EAFE 2909 BRI o]/de]
spectral datast “C-NMR spectrum(Table 1)
& wmat 23} (+)-catechin®] E#A*9} &
g3t om EEF co-TLC3I A3t

Compound 4% 7|34 222 FeCl; testollA]
924 Mg-HCl 2 Zn-HCI testell A &4& 1}e}

£ % flavonoid&<l ¥hgel 4 e
'H-NMR spectrumelA & aromatic fieldel4]
6.17 ppm#} 6.39 ppmell J=2 Hz= 27 nrcou-
plingdt313li= flavonoid A$He] 6 2 8fize] pro-
tonoll 2% doublet signal® Yehal, 6.87
ppmel J=8 HzZ o-couplingdtil 3= doub-
let, 7.53 ppm®l J=2, 8 HzZ o~ ¥ mrcoupling
3tz 9l& double doublet, 7.72 ppmel] J=2
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HzZ mrcouplingdtxl® doublet signal &
3218 benzengtell 2)3 proton signalel #2=
o] B#9 3" ¢ 4ft AEE AS & 5 AUSUTh
“C-NMR spectrumdlxE 39 o523 -
lactone®] €3 signalel 156.9, 103.8 ppmeliA
HAY 1, 90~165 ppm AtelolA 14702 sp” car-
bon signalel #AAC o] AAZHE com-
pound 4% quercetinelgl F3ti EFH co-
TLC 2 spectral dataZ F&2)7 g} n|msle] 5
skt

Compound 5+ A EZE FeCl; testollA] £
A Mg-HCl, Zn-HCl testel A 3488 Jehll=
% flavonoid Aol Fd-E& Veidlon, 4t
o2 JtFEaEe] rhamnose ¥ aglycono @
quercetin(4)& 2134t 'H-NMR spectrum
olA aliphatic fieldlA 0.89 ppmell rham-
nose2| methyl”7]o 2|gt &A1 3HES) doub-
let signale] #5532 ppmdl rhamnose]
anomeric proton signale] &% aromatic
fieldelA 6.29 ppm¥ 6.49 ppmell J=18Hz=
247t mrcouplingstal = flavonoid A%l 6 2
847¢] protone] 93 doublet signal$ WeR] 1,
6.96 ppmell J=8.2Hz& o-couplingdla =
doublet, 7.32 ppmdl J=1.8 Hz= mnrcoupling
313 2l+= doublet, 7.38 ppmell J=2, 8 HzZ o~
2 mrcouplingdt® U= double doublet sig-
nal$ veplle] Beel 37 3 4t A8 AE &
4 ATk PC-NMR spectrumol A& & 21719
carbon signale] #&AF ¢35, aliphatic fieldof|A
17.6 ppm®l rhamnose® methyl71el] 2]& car-
bon signal® #&& 4 A5 102.5 ppmell A2t
% shiftsle] #25 %= anomeric carbon signal$
glorgl <= 91l 2™, aromatic fieldA C-5, C-7,
C-3° € C-4' carbon signale] A& shiftal
FAHE Ao Bol oxygenationH &S & F
AT FHolZAFS ylactoned & signal
(C-9, 10)°] 158.1, 104.8 ppmel A F2H 1, com-
pound 4(quercetin)® ¥lmaRS o 2z 2
4f72] carbon signalel 24z} 9.7, 1.7 ppm A #
A shift¥ s, 3672 carbon signalel 1.6 ppm T
A7 shiftslE S glycosylation shifts& A2
g Ho} o] A= vz A H(Table
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)." Anomeric centerd ®W$l& 'H-NMR
spectrumdl|4| anomeric proton signal(5.32
ppm)el coupling constant’t J=2 Hz® 22
RO Hol a-fr2 A3t o]4e] AFHETEH
compound 5% quercetin-3-0-o-L-rhamnose
(quercitrin)e|2} 4 3l31 &% co TLC % spe-
ctral data® #3829} vjmaied BAsIAT
Compound 6& FAELE FeCl, testollA] &
24 Mg-HCl 2 Zn-HCl testoll A 342 et
£ % flavonoid &Iuh-gel FAE vetlien,
Ao sprRasle] glucose®t rhamnose 3
aglycon®® quercetin(4) #9lstith. 'H-
NMR spectrume|A+= aliphatic field*l4 0.90
ppmel rhamnose?] methyl7lef ojgt AF AL
3HE 9] doublet signale] #&= 131, 4.30 ppm
5.20 ppmdl 247} % 712] anomeric proton sig-
nale] #2=1 | aromatic field*lAl 6.11 ppm¥
6.31 ppmell J=2HzZ 27} mr-couplingsdtild
= flavonoid AZel 6 2 87 protond &%
doublet signalel YeRfz, 6.75 ppmel J=8
Hz® o-couplingsti = doublet signal, 7.44
ppmell J=2Hz& m-couplingdlil3lE doub-
let signal, 7.41 ppmel J=2, 8 Hz% o~ % nr
couplingst T 91 double doublet signale] #
Zrglo] flavonoid BE9] 3" & 47} XgE AL
o 4 919}, “C-NMR spectrumd A& % 2774
] carbon signal% ##3 = =M, alipha-
tic fieldolA 18.3 ppmell rhamnose® methyl
71l 9& carbon signale] #AE D 65~80
ppm AFeloll glucose®t rhamnose®] 9712 car-
bon signale] #&= 101.4, 101.9 ppmell A=}
7 ghiftdle] #ZEE rhamnose®t glucose?
anomeric carbon signale] #&H I, aroma-
tic fields1A 90~165 ppm Atelell 14712} car-
bon signal® 178.1 ppmel| ylactone®2] car-
bonyl carbon signalel #Z=49, compound
A(quercetin) o ¥ aat& W, 267 B 4679 car-
bon signalel 247} 9.9, 1.5 ppm A4 shifts
3. 3679 carbon signalel 2.6 ppm AP
shiftsle % glycosylation shiftsls Aoz &
o} Fo] ZFYR & 32 AR sIATHTable 1).”
o]} A2 RE compound 6 quercetin-3-
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O-rutinoside(rutin)gt 4t FF7H co-TLC
9 spectral data® EHA®"P9} vimsiel 3
BT

Compound 7 M EZ=E FeCl; testollA &
241 Mg-HCl 2 Zn-HCI testeld E4& e
Rom, stoz JheREstd glucosest agly-
cone& quercetin(4) #9st%ct. 'H-NMR
spectrumelA & aliphatic fieldo|A & 78] hex-
osed] 7]19151= methine 2 methylene proton
signale] ##En, 548 ppmol anomeric pro-
ton signalel A= shiftdte] #FHI, aro-
matic fieldel* 6.30 ppm. 6.54 ppmell 242t J
=2 Hz® mrcouplingdli )= flavonoid A%+
6 2 8fire] MF A< proton signale] #EE a1,
6.96 ppmol J=8 HzZ o-couplingdtasl<=
doublet signal, 7.64 ppmel J=2, 8 Hz& o ¥
m-coupling3til 3= double doublet signal,
7.94 ppmoll J=2HzZ mcouplingdta U=
doublet signale] #2131, o] signalel BEe]
2. 5, 6'fr9] protone] A&H we} Bee] 3
2 4frt gl des ¢ & ddth Pe-
NMR spectrumel& % 21719] carbon sig-
nal% #AE § YA+=d, 60~105 ppm Aol
gt 71¢] hexosedl 71918t= 6709 carbon sig-
nal, 90~170 ppm Atelell 4 1470¢] sp® carbon
signal ¥ 178.5ppmel ylactone®e] car-
bonyl carbon signale]l #ZHH FL PC-
NMR spectrum®lA compound 4(quercetin)
oF MastE S 27 2 4479 carbon signal©l
242+ 9.9, 1.8 ppm AP shift= 3, 3] car-
bon signale] 2.1 ppm XA} shiftds &
glycosylation shifts]& 2122 Ko} g2 239
A e AAsATH(Table ID.* ol de) Antz
& compound 7& quercetin-3-0-B-D-glu-
coside(isoquercitrin) 2.2 F43sta] FFH co-
TLC 2 #3510} v male] F4sl]t).

Compound 82 ZAEZE FeCl; testoll A &
=4 Mg-HCl 2 Zn-HCI testoll Al &8 ek
£ % flavonoid E1WHg-of & Vel 4
o= JieiEsisld galactose R aglycon® =
quercetin(4)& 2lgitt. 'H-NMR spectrum
oA+ aliphatic fieldellA 17§9] hexosedl 7]<1s}

Kor. J. Phamacogn.

1

£ 2% THES methine @ methylene proton
signale} #&H . 538 ppmell J=8 HzZ B-2%
3}l 91 anomeric proton signale]l W
aromatic fieldolA 6.26 ppm¥ 6.49 ppmel 2zt
J=2HzZ mrcouplingdtal 31& flavonoid A%
6 2 89l protondl 2/% doublet signalel WE}
131, 6.89 ppmol J=8Hz& o-couplingstiL 3l
£ doublet, 7.63 ppm®| J=2HzZE mrcoupl-
ingdlil $1& doublet, 7.69 ppmel| J=2, §Hz=
o~ 2 m-couplinggtx 1= double doublet sig-
nal 5 3X% Benzen®el 23 proton signal©l
#Elo] Bl 3 & 4t & AL &+ 3
At BC-NMR spectrumele % 21709] car-
bon signale] #2E9Edl, 60~105 ppm Aol
@ 72 hexosedl| 71903 6719] carbon signal
o] #aE] 31 102.6 ppmE AR shift¥le] vy}
W= anomeric carbon signals ## = U
o, 90~165 ppm AteldlA 14742l sp? carbon
signal 2 178.2 ppmell ¥lactone® 9] carbonyl
carbon signal® #&% < 33 compound
4(quercetin) 9} vl w3ldS o, 267 B 49| car-
bon signale] 77} 9.6 2 1.5 ppm AA shift¥]
1, 3f7¢] carbon signalel 2 ppm 2AFE shifts]
£ ¥ glycosylation shift¥= 2122 ¥o} galac-
tose?] 2N 3z AU HTable 11).
o]43g E3Fete] compound 82 quercetin-3-0-
B-D-galactoside(hyperoside) &} 78§33 EF%
co-TLC 2 spectral data® ¥&x*"*"s} v ws}
of A

=

My

LA AT} =35 70% acetonel® F
5 25 7+ column chromato-
o] 8%2] phenolic compounds
E dlsldn) o] AFEES] B dAH
717184 dloletE S83le] gallic acid(l), (+)-
gallocatechin(2), (+)-catechin(3), quercetin
(4), quercitrin(5), rutin(6), isoquercitrin(7),
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