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Extractives of the Bark of Ash and Elm as Medicinal Hardwood Tree
Species*!

Young-Soo Bae*? - Jin-Kyu Kim*?
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EFHURe R & oMHE-Be EFEYZ FF3a hexane, chloroform, ethylac-
etate @ B BHom BERsld SAAZD Btz A 2 oo B 388 vge-E
2 ogh-gate] EgNE ALEEla Sephadex LH-20 ¥d o=z AzvlEad9E Fy3dct. EFdv
ol ¥ A% ligstroside®t oleuropein 2 aesculinolyt aesculitin® #& T#e] Fold {TA)
B ¥gsln e “§UR 3 F2E9 dE2ELE (H)-catechind (+)-catechin-7-O-xylopyranose
(+)-catechin-7-O-apiofuranose®} ¥ (+)-catechin® wigdH 3FE % (+)-catechin®l °|FAL &
#Z9) procyanidin B-3 BgEcIsien w2l sixd FES FE2E FHEr] 93 NMRH FAB-
MS ¥4& 33t}

ABSTRACT

The bark of ash(Fraxinus rhynchophylla) and elm(Ulmus davidiana var. japonica) trees were collected, extracted
with acetone-H,O(7:3, v/v), fractionated with hexane, chloroform and ethylacetate, and freeze dried to give some
dark brown powder. Each fraction of the powder was chromatographed on a Sephadex LH-20 column using a series
of aqueous methanol and ethanol-hexane mixture as eluents. The ash bark contained a large amount of coumnarin
derivatives such as aesculetin and aesculin in addition to trace amount of ligstroside and oleuropein. Most of the elm
bark extractive were (+)-catechin and its glycosides such as (+)-catechin-7-O-xylopyranose and (+)-catechin-7-O-
apiofuranose in addition to a small amount of procyanidin B-3, a dimeric (+)-catechin. NMR and FAB-MS spectro-
metric analyses were performed to characterize the structures of isolated phenolic compounds.

Keywords : Bark, ash, elm, Sephadex 1.H-20, coumarin derivatives, (+)-catechin, glycosides, procyanidin B-3
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2.1 3AME

ZAEd A APde EFH IS (Fraxinus
rhynchophylla)$t -=HYW¥(Ulmus davidiana
var. japonica) ¥ 1FH & HA3ld FAMER
AHESI . EFYUEE 19989 49 AHE 23
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FES AT =FUFE 19989 8¥ ZFHd
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Zt Ag2RH ZAE F2EB9 ZE2EIF ¥
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aYPHE AAE £ 9d AYPES B
o} AgE #Pe WA 4.5 3, 1.5 ¢ lem. E
¢} 607 100cms A& AHSeden FEARE
Sigma#le] Lipophilic Sephadex LH-20°] A}
Hlm g8 gve oes 84:1, 201, 111, 1:2,
1:3 5, v/v) EFds Jebg g4, 3:1, 2:1
5 v/v) ERAE AEIEY. #HEE Bl 9
oAle £92 Gilsonrtel FC204 Fraction Col-
lector& AM&38le] &£atx oz 25mlel Al #ol
Bgtom fejzie] T4 @ w7z &L=
Halsta FAd JIAAE ol HEE(1:1, v/v)
& A8t ZYE AAsd.

2.4 BtE3 20lE 12|
A do dAgo g Rolz EFES &2 & 7

Table 1. The amount of bark extractives obtained from experimental sample. (Unit: g)

Hexane CHCl, EtOAc Water

Species San_lpﬁe soluble soluble soluble soluble Residue Total
weight fraction fraction fraction fraction
Fraxinus rhynchophylla lkg - 80 500 1500 100 2180
Ulmus davidiana var. japonica _ 2kg - 6.2 14.9 89.5 - 110.6
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at. dEazetEasd AlSd 9H-e Merck
Ake] DC-Plastikfolien Cellulose Fios, &
£l 2+ t-butanol(t-BuOH)-acetic acid(AcOH)-
H.0(3:1:1, v/v, TBA(solvent A))$} 6% AcOH(sol-
vent B)E AH439 1T TBAE F2 ddolAHo]
E44 3B 283 6% AcOHE F2 F84
e st LA TLC Aol #Ad 3}
FEL UV FZ(2549 365nm)E T3, &
AAZ vanillin-HCl-ethanol(60:0.15:6) 942
BR ¥ 7igdzstd Jepde A BEsd.
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vent A% solvent BE Azt 2 walste HQst
= 229 dEag2ae o (2D-TLCO)E AAIE
At

2.5 MAYH

F24L v33AY ZHaznEaRYE FY
e 3y F 23 Ee JAE] WVl A9de
= 234 FFES 7] Ad AEFHE 4
A&kt

29 e 292ty Eod 24ou 3
HEL EFE] "ol 49 demzg ¢ @Y
HFEE 471 A8 olEc] &R + e WP
o] ol & EE oM E-E EFAE do] =F &A
A &8A 0 F FHTE Wobstn Jdol A
=5 WA 1~2dz BAENt}. oldd =3
& 3~43] WEAHoz P £ PP
RHES At

2.6 cl2|slEtEe] #x B4

Z AR FFEZYEH deld 3PEe P2E
ARs7l A3t YA FH EFESY ~dELHE
BAsgn B3 EAFE A At A%
A& dAsg.
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2.7 &Y SEEe 2|

2.7.1 EF&|5(Fraxinus mynchophylla)

EFYUF FHRE ol E-E(7:3)9 £z
F23lo &8s AF AN FAE] FAHHA A
ARYPeo 2 AP} F 2E 4(aesculetin, 10g)
& Easch '

deolHELY £ FFE 16.4gF 95%
deg gdoz BAATolEYTE HAFAL
W Zt 3L FBEE #H9%3ddx FBE-1&
1.68g, FBE-2+ 3.49g. FBE-3& 6.25g,
FBE-4& 1.8g 28l FBE-5¥ 1.77geoldtth.
FBE-3¢] Wisld &< dPazviendldg
8 3lo] coumarin HAEU AFA IFE
4(aesculetin. 3.3g)9 3I¥E 5(aesculin.
41mg)E Beslgrt. =3 FBE-19] sl A4
Aoz ZIIARWEIHNTHE FiAd oaHZ
33E9 B3E 6(ligstroside. 46mg)¥® FHYE
T(oleuropein, 980mg)& @& + UAAUTT.

F£4 B8 325 30g2 MeOH-H,0(1:1)9
Sul2 FFAZNEIYNE TP 4l BE
oz B3 ¥ FBWE dgHssilen FBW-1&
810mg, FBW-2& 24g, FBW-3& 2.76g 18l
FBW-4& 1.6g% ¥t FBW-3o didled A=A
ZulEad g FYPsd HFE 5(aesculin,
70mg)& delsdi.

2.7.2 gL} (Uimus davidiana var. japonica)

L UR 39 dEolMEolELA 2 FZF
10g€ #azdde FYstn AEE-E(2:1, v/v)
2 ZPagnegdgRHE A s 39 EPez
Eeslgler Z+ 28 UBER 99393 UBE-
1& 1.05g, UBE-2¥ 7.20g ¥ UBE-32 1.32¢
o]9it}. UBE-2 28 & A&Heoz AagntE
A9 E F3sad flavan-3-ol ¥ 22 P ES] 3¢
E 1((+)- catechin, 418mg), BTE 2((+)-cat-
echin-7-O-f-D-apiofuranoside, 3.22g)% 23
& 3((+)-catechin-7-O-f-D-xylo-pyranoside,
109mg) 281 (+)-catechin °l#H e 3HE
8((+)-catechin(4a—8)-(+)-catechin, 59mg)&
el sk o
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2.8 cie|stEE

1.R=R;=R=H, R,=0H, (+)-catechin

2.R;=R=H, R,=0H, Ry=apiose, (+)-catechin-7-O-
apiofuranoside

3.R=R,=H, R,=0H, R;=xylose, (+)-catechin-7-O-
xylopyranoside

BOGE
HO o) o
4. R=H, aesculetin

5. R=glucose, aesculin

6. R=H, ligstroside
7. R=0H, oleuropein

2.8.1 &38& 2((+)-catechin-7-O-8-D-apiofuranoside)

R, : 0.47(solvent A), 0.50(solvent B), FAB-MS :
[M+H]* m/z 423.

'TH-NMR(®, CDsOD): 2.54(1H. dd. J=8.0,
16.3Hz, H.,4). 2.85(1H, dd. J=5.4, J=
16.3Hz, Hyq4), 3.60(1H, d, JF12.1Hz, H.-5"),

- 65 -

29 LEUE 49

©
¥
oX
Az

8. (+)-catechin(4a—8)-(+)-catechin

3.63(1H. d. J12.1Hz, Hy,-5"), 3.86(1H, d.
J9.8Hz, H.4"), 3.99(1H, dd. 9.5, 16.0Hz,
H-3), 4.08(1H, d. JF9.7Hz, H,4"). 4.13(1H,
d. J2.8Hz, H-2"), 4.60(1H, d, J7.3Hz, H-2),
5.47(1H. 4. J=2.8Hz, H-1"), 6.07(1H, d.
J=1.8Hz, H-6). 6.13(1H, d, J=2.0Hz, H-8).
6.71(1H, dd, 1.2, 8.1Hz, H-6'), 6.76(1H. d,
J8.1Hz, H-5'), 6.83(1H, s, H-2').

BC-NMR(S, CD;OD): 28.77(C-4), 65.31(C-5"),
68,98(C-3). 75.79(C4"). 78.64 (C-2). 80.66(C-3).
83.23(C-2), 97.23(C-8), 97.64(C-6), 103.61(C-10),
109.04(C-1"). 115.56 (C-2). 116.49(C-5). 120.35(C-
6), 132.47(C-1'), 146.59(C-3), 146.61(C+4), 157.23
(C-5), 157.92(C-7), 158.52(C-9).

2.8.2 &8 3((+)-catechin-7-O-8-D-xylopyranoside)

R : 0.31(solvent A), 0.55(solvent B).
FAB-MS : (M+H)' m/z 423.

'H-NMR(8, CD;0D): 2.53(1H, dd. J=8.0,
16.3. H.4). 2.85(1H, J=5.3, 16.3, He4).
3.31(10H, m. H.,5"). 3.39(2H, m, H-2".3"),
3.55(1H, m, H-4"), 3.89(1H, m, He-5"),
4.00(1H. m. H-3). 4.59(1H. d. J=7.4Hz, H-2),
4.76(1H, d. J=7.2Hz, H-1"). 6.11(1H, 4.
J=2.1Hz, H-6), 6.16(1H, 4, J2.2Hz, H-8),
6.72(1H, dd. J=1.8, 8.1Hz, H-6"), 6.77(1H,
d, J=8.1Hz, H-5"), 6.84(1H, d, J=1.72Hz,
H-2").

BC-NMR(, CDsOD): 28.71(C-4), 67.10(C-5"),
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68.80(C-3). 71.30(C-4"), 74.92(C-2"), T77.98(C-3"),
83.13(C-2). 97.19(C-8), 97.69(C-6), 103.03(C-1").
103.96(C-10), 115.48 (C-2). 116.41(C-5"), 120.2%(C-
6), 132.28(C-1"), 146.46(C-3), 146.50(C4 ), 157.06
(C-5), 157.76(C-7), 158.69(C-9).

2.8.3 &8tE 4(aesculetin)

Rr : 0.67(solvent A), 0.22(solvent B).

'H-NMR(8, Acetone-ds): 6.2(1H, d. J9.5Hz,
H-3). 6.8(1H. s, H-8), 7.1 (1H, s, H-5),
7.9(1H. d. J9.5Hz, H-4).

BO-NMR(@, Acetone-ds): 103.4(C-8), 112.2(C-
10). 112.5(C-5), 112.9(C-3), 143.8(C-7), 145.5(C-
4), 149.9(C-6), 151.2(C-9). 162.8(C-2).

2.8.4 &g 5(aesculin)

Rr © 0.62(solvent A), 0.30(solvent B),
EI-MS @ m/z (M)* 340.

"H-NMR(400MHz, &, CD,OD): 3.32-
3.57(4H. m, H-2".3.4".5"). 3.74(1H. dd,
J=5.8. 12.0Hz, H,6). 3.96(1H, dd. J=1.7,
11.9Hz, H,6'). 4.87(1H, overlap with solvent
peak., H-1"), 6.23(1H, d. J=9.4Hz, H-3),
6.82(1H, s. H-8). 7.44(1H, s, H-5), 7.85(1H,
d. J9.5Hz, H-4).

BO-NMR(400MHz, & CD;OD): 62.80(C-6).
71.64(C-4"), 75.80(C-2), 77.84 (C-5), 78.77(C-
3), 104.49(C-1"), 104.81(C-8), 113.11(C-10).
113.38(C-3), 116.86(C-5), 144.72(C-7), 146.33(C-
4), 152.82(C-9), 153.51(C-6), 164.03(C-2).

2.8.5 3&H2 8((+)-catechin(4a—8)-(+)-catechin, Pro-

cyanidin B-3)

Rr : 0.38(solvent A), 0.50(solvent B).

(Notes: M= major rotamer, m= minor
rotamer, *= changeable)

TH-NMR(400MHz, &, CD;0D): 2.49(1H, dd.
J=8.0, 16.2Hz, H,4"), 2.76(1H, dd, J5.7,
J16.4Hz, Hy4"), 3.79, 4.08(1H, m, H-3"),
4.25(1H., d, F9.5Hz, H-4), 4.35. 4.52(1H, t. F9.4
and 7.8Hz. 8.6Hz, H-3), 4.41(H-2, d, F7.8Hz, H-
27). 4.74(1H, 4. F7.3Hz, H-2), 5.78(3/4H, d.
J=2.3Hz, H-6(M)), 5.81(1/4H. d. J#2.3Hz, H-
6(m)), 5.84(1/4H. d. £2.3Hz, H-8(m)). 5.89(1/4H,
d. ~2.4Hz, H-8(M)), 5.94(1/4H, s, H-6" (m)).

4
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6.07(3/4H, s, H6" (M), 6.24-6.99(6H, br-m, H-
227 5576,67).

BC-NMR(¢, CDs;OD): 28.74(C-4" (m)),
29.03(C-4" (M), 38.85(C-4), 68.83(C-3" (m)).
69.18(C-3” (M), 73.97(C-3), 82.71(C-2" (M),
83.19(C-2" (m)), 84.21(C-2(M)}. 84.36(C-
2(m)). 96.33(C-8(M)}, 96.51(C-8(m)), 97.14(C-
6(M)), 97.60(C-6" (M)}, 97.77(C-6(m)),
97.83(C-6” (m)), 100.76(C-10" (m)), 102.51(C-
107 (M)). 107.47(C-10), 108.46(C-8" (M)),
108.62(C-8 " (m)), 115.47(C-2"(m)), 115.78(C-
2'(M)), 116.21(C-5"(m)). 116.34(C-5"(M)).
116.43(C-5" " (m)), 116.48(C-5"" (M),
116.6%(C-2""), 120.12(C-6 " (M)). 120.44(C-6
“"(m)), 120.90(C-6"(M)). 121.32(C-6"(m)),
132.12(C-1" (M), 132.43(C-1" (m)), 132.67(C-
1(m)). 132.89(C-1(M)), 145.74"(C-4"" (M),
145.88*(C4 "' (m)), 146.06*(C-3"" (m),4" (m)),
146.34*(C-37" (M), C-4"*(M)), 146.39*(C-%
(M)), 146.64*(C-3'(m)). 155.14(C-5""(M)),
155.25(C-5""(m)). 155.91(C-5"(M)), 156.03(C-
5 (m)). 156.12*(C-7""), 157.38*(C-7"(M)).
157.39*(C-9” " (M)). 157.56*(C-7" (m)),
157.71(C-9"" (m)). 158.90(C-9').

3. 21 ¥ n¥

FUE F39 EFHUE 3 FEEZRNEH
89 AFEE delslg F2E AFReY I
HE 1, 6 ¥ 7& Ham & Bae(1995). °o] &
(1997)0ll ¢lste] Bauid up Ut}

3. 1 (+)-catechin-7-O-apiofuranoside(2)2t (+)-cate-
chin-7-O-xylopyranoside(3)

(+)-Catechin-7-O-apiofuranoside(2) ¢ (+)-
catechin-7-O-xylopyranoside(3)& =§Y% %
o deohec]lERY EHAN Do (+)-
catechin-7T-O-apiofuranoside(2)& Wu2z %2
%9l 3.22g. (+)-catechin-7-O-xylopyranoside
= 107TmgE @3kt

3§E 2& TLC %¢A vanillin-HCI-EtOH
FgAe] A HAAozg wgIHPoH Rk
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0.47(solvent A), 0.50(solvent B)°livt. 3%
B 32 doAd] dEFHoz Wy en R, @
2 0.31(solvent A), 0.55(solvent B)Sic}.

o] % 3L 'H-NMRH} B®C-NMR AHEH
oA el aglycone?) #ele Agrawal(1989)3
3H2000)°] B32# (+)-catechin® -+ FAG &
HE Jveden 'H-NMR 28 ERAM H-6%
H-8& (+)-catechin®t} Z+zt ¢F 0. 2ppm H =4
downfield2 °]& o Yeivtn gler BC-NMR
~HEHINE C-63 C-8& 27 lppm#
1.4ppm* downfield2 °]F= o] vetsgct. EH
C-7€ 9% 0.6ppm A% downfield2 ol&F=o] 1}
etk o] AL C-7o @3tEe] AYHA USE
vERdTH

gL 29 'H-NMR 2dEZAN 83.60%
3.63¢] doublet WA E-L apiofuranose2 C-5"
9] ¥ 48 Yelhlx 43.865% 4.089 doublet-&
Jkel 9.THzEA C-4¢ A=l e F F49
HN3EL ekl §5.47(J=2.8Hz)9 doublet
93 H-1"€ vYehlle 233 f-D-apiofura-
nosed] P& Ho o} EFH PC-NMR 2HE
Hol| A 6109.09(C-17), 78.64(C-2"), 80.66(C-3"),
75.79 (C-4")¢F 65.31(C-57)8] HAAEL AYZHQ
B-D-apiofuranosedl ¥MAEE YelH Mat-
suda & Kikuchi(1995), Miserez ¥(1996)°]
B1% p-D-apiofuranosyl® NMR #EFH T4
slAl vEltem Agrawal(1989)e1 A& (+)-
catechin-7-O-apiofuranoside®] ¥*C-NMR &3
A 23kt

3}3E 39 'H-NMR AHE#A §3.3~3.9
Atole] HAEL 5ebd9l xylopyranosed H-27
~H-5"¢] $4AE signal® Bo F3 glen &
4.7604 Jebd doublete Jgkol 7.2HzE2A H-
179 9328 vehpddol, BC-NMR 2dE#H A
E 067.14904 eEhd signal€ xylopyranose2|
C-5"& Jeho «B 9 xylopyranose 74-Fole
62ppm FEolA UehtA guh E3 §103.039
93aE C-1"284 C-1"°] hemiacetal 2HE 38t
= P¥9 xylopyranosed& & & Ut} &
74.92(C-2"). 77.98(C-37), 71.30(C-4")s} A
52 Agrawal(1989). Mizuno £(1991)3 Ishii
5(1990)01 Hug A¥HQ B-D-xylopyranose

.67 -

o] B3 ¥us $YHPL B Frh, o] F HFPE
9] FAB+ 223 B4l (M+H)'32 m/z 423
22 (+)-catechin-7-O-apiofuranoside® (+)-
catechin-7-O-xylopyranoside?] E2}3<l 422
o} BY #e Yehdol

3.2 Aesculetin(4)2} aesculin(5)

Aesculetin(4) € EFHUE 3 olNE-E
(7:3) 2288 ¥2¢ o JdE2 G dg F
dden aesculin()& dEclyelo| E4AT +
Ao dRPez dHAY. dE2eA TLC
oA Aesculetin® RAt2 0.67(solvent A).
0.22(solvent B)ol®12 aesculin& Rgtel
0.62(solvent A), 0.30(solvent B)e]lem UV
Bzl @Moe Bgn doAdE vhedt
=] eskrt.

o] ¥ HFEL Frldle JEEHE A U
3 C-63 C-7el 2717 AgE o e FHEAN
aesculin® C-62] #4711l glucose’t g i
FA gt

Aesculetin® 'H-NMR =¥ E#dA H-5¢9
H-8& 67.1% 6.8914 2z} singlet 22 Jehtil
sled H-33% H-4& 429 couplings] 9siA
6.29F 87.991A Jgtol 9.5Hz¢! doubleto &
Bt BC-NMR A9 E@A C-4% 0143.890
A a8l3 C-3& 6112.92 upfieldsel vehtz
Qe C-63 C-7& zbzh 8145.59 149.99014
et glo] A7 2EgE UEE ¢ F e
o ester® carbonyl B4 e 6162.890A4 vEelhtm
pi=3

Aesculin® 'H-NMR A#E#dA §3.3~4.0
9] Bx8 9aEe f-D-glucopyranoses] H-2'
~6 & Jehiy 64.872] doublet W3 E HEH
91 g-D-glucopyranose?l H-1"-& viehdich, BC-
NMR 2% E#A 562.80(C-6"). 71.64(C-
4), 75.80(C-27), 77.84(C-5"), 18.77(C~3" )=
104.49(C-1)9 #=2& A¥HA p-D-glucopy-
ranose? ¥HE Ho Fx Utk EF 'H-NMR
29 e H-83 H-5% 86.799 7.4204
singlete 2 velhgs BC-NMR 2HEHA C-
83 C-5& ztz} 8104.81% 116.86%] {9 IaE
JeEld om aesculetin®th zZtz 1.4ppm™
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4. 3ppm3 down= ittt C-7& 144,724 e}
B3 C-62 9153.5190A4 vtz den aes-
culetin®t} 3.6ppm 3 E downslo] WENGon
ol AL C-6° glucose’t AEEH U&& Yl
o Matsuda®} Kikuchi(1995)7} Hu3dldd
aesculin® g3 Bd3HA JElytt EI-MS #4
A (MI*9 m/zx 34022 YeEld e aesculin
o] BA1Ekel 3407 BLE ;e FUG

Aesculetin® &o}d &3 3FFPo] &I g
4% A3, guddeiol Ax, ¥ T 2 FE
2 523 59 7l e Aoz guA e o
A Arxgezz sidse] At Rowe, 1989).

Aesculin® EFdUF&e] £FEA @l £X
Hol Qe Aoz Rusen FPAAEZE P9
2l 53 #AEGe) AA AT, 23 e E F
e ouwzg 2 AgHE F5te o] 9 o
Rel &4% BEde 38 59 ads de e
2 3 5(1998)°] AFsct.

3.3 (+)-catechin(4a—8)-(+)-catechin(8)

(+)-Catechin(4e—8)-(+)-catechin(8)& pro-
cyanidin B-322 HHE IYERH =FUF ¢
9| ogolAeclELA EHoA delxHAUTH A
E292 TLC 4949 R&AL 0.38(solvent
A), 0.50(solvent B)2.2 UElwt: UV HZ 3}
ANe Zddoz HPoed vanillin-HCI-EtOH &
WA Aoz weag o)

NMR AellA procyanidin o #4 I}FEEL
free rotationol 23t} Zzt & Ji¥e B34 ¥
ag Jvehde 2 delAse dATFRe A
Atole] Agtdelol wa} C-29 C-39) 3EF o|F
UBol EHFeR ol YR JYLBEZE °|E
vlmge s FxE ZAE 5 U

'H-NMRo|A 3t32l C-4"o) Z3E F FiE
82.499 2.76914 242t double doublet 22 WL
vz gew Jgke zZ+ 8.0% 16.2Hz 23
5.7% 16.4HzE2M (+)-catechin® E4-& el
T Aok ARel H-4% 064.2594 doubleto®
veldn glen Jge 9.5HzEA «dEE &
£ veEldc}, Aol H-38 free rotationol 23t
of 83.799} 4,084 triplete YEIFLE CHA
7} &8 g e A= UdEE ¢ 5 Uk &

T
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Fo| H-6"& d5.94(m)9 6.07(M)IA Jehta
len H-8"#el meta couplinge] 1€ singlet
o2 vehgrt.

BC-NMRelA 829.03% 38.859] H=ze #4z
5% 2 Aol C-4"9 C-42A4 A%e] C-47} 3l
2 a9 s dg=o downfieldZ ©lE=Ho &
& ek, 869.18, 73,97, 82.713 84.219]
H3age A, s%e C-29 C-322% (+)-cate-
chin®} (+)-catechinel Z%#%¥ procyanidin B-3
o] ExAql wag Jehfz glch iR C-8"¢&
oF 10ppm 3 =7} downfieldZ o]¥¥ 8108.46
A JeEbgde2a C-8"d AR9 C-47F «B s
o] &g & F Uk

o] ZgES] NMR#EES Foo F(1982).
Karchesy %(1980)., Hemingway % (1983),
Kolodziej(1985) ¥ 4 - £(1996)7} 233 pro-
cyanidin B-3¢ 43Tt

4. 2 E

8 el gol A G 2RE RZAA
kgog olgHo & EFUREY =FUFE o
oz FIE oHE-E(7:3) §d9o2 323 F
Z2He A ZF2RIELRAY, dEoldEol
E4A 2 F84os BYso FEdRNAY. &
e ZPES Faldr) 93t Sephadex LH-20
Zyazv s g FYHEL dHARE 8D
3l7] 93l AEZ e~ WEHIABnEIHHE F
Paldeow AALMEE t-BuOH-AcOH-
H,0(3:1:1, v/v, TBA(solvent A))¢} 6%
AcOH(solvent BYE At43lsen UV #x o
vanillin-HCI-EtOH &8 A¢] w33l Jehtes
AL FEstE

BEFYUF #99 oEolAHlELA EYo
He| vlakel Fold HAYEQ aesculetin(13.3g)
F aesculin(4lmg) € d2"H2y 3FEq
ligstroside(46mg) % oleuropein(980mg)g ©
et n F84 EYdAE aesculin(70mg)&
el sttt

=FUF 9 JdecirHclESA EHozRE
(+)-catechin(418mg). (+)-catechin-7-O-f-D-
apiofuranoside(3.22g). (+)-catechin-7-O-8-



48 g9r-EA EFUVETS SEUF £ F24E

D-xylopyranoside(109mg)# procyanidin B-3
Q1 (+)-catechin{4e¢—8)-(+)-catechin(59mg)&
el st

EFHUEF 41 F2E9 FHAEL 70l 3%
E9l aesculetine 2 FAHY =FUFe 9 3
289 FAEL (+)-catechin ¥ 1 w3 3%
B9 (H)-catechin-7-O-f-D-apiofuranoside® A3z}
2123

1%

| ] [l
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