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ABSTRACT

The dried barks of Maackia amurensis were ground, extracted with 95% EtOH, concentrated,
and fractionated with a series of light petroleum ether, dichloromethane, ethyl acetate and water
on a separatory funnel Fach fraction was concentrated, then a portion of dichloromethane and
ethyl acetate soluble was chromatographed on a Sephadex LH-20 and silica gel 60 column using
a various solvent system as eluents. The isolated compounds were identified by cellulose TLC, 'H,
BCNMR, COSY, NOESY, HMQC, HMBC, FAB and EI-MS. The structures were determined as: 7-O- 8-
D-glucopyranosyl-4‘methoxyisoflavone, 7-O- 8-D-glucopyranosyl(1"—=6"- 8-D-glucopyranosyl-4‘me-

thoxyisoflavone, 7-O- 8-D-glucopyranosyl(1”—6

"- -D-glucopyranosyl(1"=6"- 8-D-glucopyransoyl-4+

methoxyisoflavone, 7-O- 8-D-glucopyranosyl-4; 6-dimethoxyisoflavone. The Free radical scaveng-
ing activity using DPPH of the isolated compounds were similar with that of BHT but lower than

of e-tocopherol.

Keywords: Maackia amurensis, bark, isoflavone, glucopyranosyl, DPPH. Free radical scavenging

1. M

T

RS U-(M. amurensis)y= S3tell &3he S
0@ Eo]7l 15 mell @b thEuT&2 FobAl
of Ldiol 8F 77t lar feltetol s 202 v
Lot EHjLE L gl Sl i‘ﬁ E)ste 7)1
18] 9735 5 (RS IABRAEEE) o] AL 4] (hBE) 2 B
HHWFRER) Ee 3 G ) ] ERlE-L
o AE 8 mmEA BEAIG FA= Z2o] 6 mm
ZA AR BRI A 7h7ks Dol 99l o=
ok o siwel] "ol olar shaoll b (skE) ©
T HEAORME) ] g FRED)7E de A

MEFUAIF. M. amurensis var. buergeri C. K.
Schneidzbar tub(o] 45 1985). o 25 ohFu
4 7k, T8 Fgos By, e F
S E, fof, G, F ol Ab-&-3tsiTt

= 03 tofl A isoflavonoid A€ FFHE] g A
T-231= Yenesew 5(1998)¢] Erythrina Sacleuxii®|
a2 5 4719 A 2E isoflavone SHHES T
slo] Bt o Yadava®t Kumar (1999)+= Ag-
eratum conyzoides®) E7|Z5E 148 AMEE iso-
flavone ¥l@ A& whelste] Bk wpyb gl gt

Krishnaveni®} Rao (2000) Pterocarpus santali-

nuse] A A A W 2E isoflavone 3EES el s}
o] G-hydroxy,7,2".4" 5 ~tetramethoxyisoflavone©]
gt W skag. FATEed tau #2442
3 Agtze Kulesh (1995)7F Al Aol A for-
mononetin, genistein, retusin 52 velslglon,
200139l 5= orobol, tektorigenin, (-)-medicarpin,
(£)-vestitol 5& Wastelarl, ®g HZE isofla-
vonid 7-% <1 (+)-3-hydroxyvestitong T} 8k T}
5(1994)& vhEuy BEl2FE daid-
1A &Ed7 A
2% prenylated flavanone 3+gE91 8 5-di(Y,Y-
dimethylallyl-5.2",4"~trihydroxy-7-methoxy-
flavanone (maackiaflavanone)-g ©hg|sle] B3}
Ak e Fol| &3l &8\ (Maackia fauriel)
A FEAAR P A= 5 (19974)

£ (-)-maackiain, 4 -methoxyisoflavone-7-0O- A-D-

Matsuura <
zein, formononetin 53 2 7 712

Hwang &

glucoside, 4”.6-dimethoxyisoflavone-7-O- 8-D-glu-
coside, 4'-hydroxy-isoflavone-7-0- 8-D-glucoside,
2'-methoxy-4 ~hydroxyisoflavone-6-0- 8-D-gluco-
sideE welstdeh. shARE, =i el e &

giel gk e W 7 x FH 1o whE e
ol et 04%* oAl 53k Aol

weps, woelgts el AR sk e U &
ZE9 *33%2 e} 5] NMR, mass 59 717124
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o el3h o7 EE TR, E, Fst B
NG L Btol 154 2Azel ol §7ks ol Ue
Nz ARE AnA SU

7
i%%%% dRon FEI G2 A7) st o]
z35 3§] HEE A AIBIS ), o)A doFl 2EE
EL2 A fo 8 Z(light petroleum ether, LPE), t
=

ZEE Uﬂ {dichloromethane, CHsCly) 2 ol &l o}l
o] E (ethyl acetate, EtOAc 59 s &b

2.3. 7|17|&A

el el AR(MS) AHER”S JEOL
JMS-600W, Zt®z 'H-, "C-NMR. Correlation
Spectroscopy ('H-'H COSY). Nuclear Overhauser
Effect Spectroscopy (NOESY), 'H Detected Multi-
ple Quantum Coherence (HMQC), 'H Detected
Multiple Bond Connectivity (HMBC) 9] #1}7)
&9 (nuclear magnetic resonance, NMR) ~# EH
& 8%/ 208 2970 A L2 49 Varian Ul
500& A&t

2.4, Shst 2y HE

Z2F& 23 delsdES 25 50, 75, 100 ppme]
E2 yHso] 4w Agde] ¥a 15x 10" M
| DPPH (1,1-diphenyl-2-picrylhydrazyl) 1 mdE
718te] vortex mixer® & AoJA] 3087 Aol A
HESAZ Th, Wb oE 283 A (8452A Diode
Array Spectrometer, Hewlett Packard CO.)E A}
£t 520 nmel A EREE 2Asg o, glET

2 AAgatstAQl e-tocopherol# 33 &k A]
¢l BHT (Butylated hydroxy toluene)& AF&3}5]
t}. Free radical scavenging (FRS) activitye 2 &
T-of 279 FFEE AMgate] thg ) 2o uii
&2 UERITH

off

(<3

Free radical Scavenging activity (%)
A& o] B3
=1- X 100

WETo FE

o] &4 23] whE-sto] A A5 o1 FRS activ-
ity7} 5027 B wel $E9l 1Cx ppme 7345

GEUF 9] CHCl 7HE5-(60.9 g)ol oh &)
EtOHS #&4v= 3 Sephadex LH-20 column
(8 0 x 43 cm) = o]-&5te] 250 meH 30709 HHE

S 4o ol EHELEL TLCA dA A F.
uv #xzg AAdslo] 5709 E3E(MABD-1 ~
MABD-5) & 73Tt o] 5 MABD-29] +8E(3.4
g)& CHyClyMeOH (5 0 1, v/v)& £&&v2 &
silica gel 60 column (6.0 x 37 cm)& ©-&
¥ 100719 EHES deH ol EHELES
TLCel H74A20 5, UV sz HAste] 87)ef &
85 (MABD-2-1 ~ MABE-2-8) & W%t} o] &
MABD-2-4¢] Trb_]‘ % 2(44.0 mg)& CHCl;-MeOH (10

C1ov/v)E 2892 3 silica gel 60 column (3
x 47 cm)& o83t 20 g 27070 FHES A3

— 137 -



on olg BHEELS TLCY AN F UV A=
] 3 E(MABD-2-4-1 ~ MABD-
~4-4) 2 14'1?9151, o] F MABD-2-4-30.25H 3}
e T (16.9 me)s et
EI-MS m/z: 430 (IM)7). 314, 298, 268 (base
ion), 267, 253, 225, 197, 168, 132, 117. FAB-MS
m/z: 431 (IM")). "H-"H COSY correlations: H-5<
H-6, H-2'/H-6'<H-3'/H-5", H-1"~H-2" H-6'<
H-6"/H-5", H-3"—H-4", H-4"—=H-5". NOESY cor-
relations: H-2H-2", H-8~H-1", H-3'/H-5'<
OMe—4". HMBC correlations: H-2—C-4/C-9/C-1"/
C-3, H-5—-C-4/C-7/C-9/C-6, H-2'—C-4'/C-6"/C-3/
C-3'/C-5', H-6'—(C-4'/C-2'/C-3/C-3'/C-5", H-8—
C-1/C-9/C-10/C-6, H-6—C-7/C-10/C-8, H-3'—

Cc-4'/C-1", H-5—>C4"/ C-1". H-1"=C-7/C-3",
OMe-4'—C-4', H-3">C-1"/C-4", H-2'—>C-1"C-4",
H-5"—>C-1", H-4"—-C-5".

2.5.2. 3tg= |

2 315-(132.5 mg) S benzene-MeOH
3:1, v/v) % S8 u2 3 silica gel 60 column
(o]

3 % 45 cm)-& ©}-&38to] 10 g¥ 380709 'f?]?*g
Ao ol BEHEES TLC AMAZ F UV
Wz zjAste] 4749 £ EE(MABD-2-7-1 ~

MABD- 2-7-4)2 U9t o] 3 MABD-2-7-29]
3 E(32.0 mg)E benzene-MeOH (1 : 1, V/v =
AN gel 2 ¢ prep. TLCRE Alste] sh3HE
(6.1 mg)E Fadun).

EI-MS m/z: 592 ((M)"), 268 (base ion). FAB-MS
m/z: 593 ((M+H]"). HMBC correlations: H-2—
C-4/C-9, H-5—C-4/C-7/C-9. H-2'/H-6'—C-1",
H-3'/H-5'—C-1", H-8—(C-6/C-10, H-6—>C-10, H-1"
—(C-7, OMe-4'—C-4', H-6—-(C-5"/C-1". H-1"—
C-6", H-6"—C-5". "H-'H COSY correlations: H-5
—H-6, H-2'/H-6'H-3"/H-5", H-1"—H-2", H5
—H-1".

2.5.3. EE N

CHEUHE 9] 9] EtOAc 7HE7-(19.5 g)oll oi&l

Lov/v)& &4 3 silica

benzene-MeOH (5

gel 60 column (7 x
110709] ##HES I
of AAAIZ & UV %3

94 28 5(1.8 g2 CHuCl-MeOH (5 ClLvive g
Z8r)2 3 silica gel 60 column (5.0 x 53 cm)<
o] &ated 20 g¥ 540709 H3HE-& AU} 4 &
B2 UV= #Asted 8749 %Q%(MABEJ% ~
MABE-7-8)2 J¥lew MABE-7-79 ®#3E
(350.0 mg)ell A LA A AAAAE o st
3HE T (13.0 mg)S Ed

FAB-MS m/z: 755 ((M+H)"). HMBC correlati-
ons: H-1"—C-7, H-1"—=C-6", H-1"—C-6", OMe-4’
—(C-4", H-5—-C-4/C-7/C-9, H-2—(C-3/C-4/C-9,
H-2'/ H-6'—C-1'/C-3, H-6—C-7/C-10, H-3'/H-5’
—(-1'/C-4", H-8—C-6/C-7/C-9/C-10.

i&

2.5.4. 32 IV

MABE-4¢] #8E(6.8 g
(10 : 1, v/v) & £&4 ]2 3 silica gel 60 column
(5.5 x 30 cm)= °o]&3ke] 100 me¥ 9070 3 &
S Ao, oE BFHEES TLCY AAAN F
UV @==2 gAaste] 5709 #8%(MABE-4-1 ~
MABE-4-5) 2 W73t}

o] F MABE—4—2«] P85S filter paper® A}
G3to] oj3tel & MABE-4-2B9 #8E(1.9 9%
CH:Clz-MeOH (10 © 1, v/v)& 8 & 82 3t silica
gel 60 column (2.5 x 25 cm)S o] -&3}o] 20 g4 90
Hel BHES Ak 7 B3 ES UVE 45ty
4719] £ & (MABE-4-2B-1 ~ MABE-4-2B-4)&
w2tk MABE-4-2B-29] ¥ &(782.0 mg)& vt}
A acetone-EtOAc-H20 (10 : 30 : 1, v/v/v)& &%
Suf & 3 silica gel 60 column (3.0 x 27 cm)S ]
&ato] 10 g 100709 HHE=S AUk &4 A=
2 UVE gAste] 579 29 & (MABE-4-2B-2-1
~ MABF%’ZB*Z*E))E el o MABE-4-2B-2-3

HEoA BEE IV (87.5 mg)E weElshitt

EI—MS m/zi 460 (IM)'). 429, 415, 355, 298

Joll tha CHCl:-MeOH
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Table 1. 'H- and "’C-NMR spectral data of compound | ~ IV (DMSO-d)

I I 1 v
d H s C d H s C § H s C § H 6 C
2 845 s 15375 d 838 s 15357 d 838 s 15367 d 841 s 15326 d
3 - 12341 s - 12334 s - 12344 s - 1277 s
4 - 17474 s - 17472 d - 17485 s - 17425 s
5 806 d 12703 d 806 d 12707 d 806 d 12713 d 748 s 10478 d
6 715 dd 11570 d 721 dd 11554 d 720 dd 11567 d - 14779 s
7 - 16148 s - 16139 s - 16148 s - 15157 ¢
8 725 d 10343 d 732 d 10379 d 733 dd 10386 d 732 s 103.44 d
9 - 15710 s - 15702 s - 15713 s - 15120 d
10 - 11848 s - 11849 s - 11856 s - 11780 s
1 - 12404 s - 12405 s - 12412 s - 12425 s
2! 754 d 13015 d 7R dd 15902 d 752 dd 13015 d 758 dd 13001 d
3 700 d 11368 d 700 dd 69 dd 11373 d 7.00 dd 11360 s
4 - 159.06 s - - 15910 s - 15894 s
5 700 d 11368 d 700 dd 11364 d 699 dd 1373 d 7.00 dd 11360 s
6 754 d 13015 d 753 dd 13007 d 752 dd 13015 d 753 dd 13001 d

4:OMe 379 s 5520 g 379 s 515 g 378 s $23 g 378 s 551 g

6OMe : - : : - 3885 5% g
% s2d  997d  SBd  9%d 508d 10004d S516d W64 d
27 33m 7650d  33m BBSd 3%m B4 3Bm 7300d
37 347 m  Ti24d  33lm  7642d  380m  574Ad  3d6m  T/8d
4 38 m OGBd 38 m  087d 3T m 09 d 37 m 98 d
57 33m B6d 3B m 756d 3%m 7604 329m  7672d
6 %% T G066 1 336929’2 6845 2859 M G07 g% " 60sl
17 - . i21d  1366d 42 m 1875 d i
2w i : lm BELd  29m  73I0d
3 : : 300m  7691d 307 m 76%d
4 i . 33m  7020d 38 m 7016 d
5 - - 07 m 7670d 307 m 7678 d
6" : : ?,2?; Moo 3w 001
1" . i i : 360m  202d
2 . } i i 336 m 709 d
3m . - - - 334 m 7247 d
4 : : - - 3 m 7028 d
5 - - - - 334 m 7267 d
6" : - : i 342 m 6L ¢

367 m
Values are in ppm (8 Hand & C)."H- and "CNMR spectra were measured at 500 MHz and 125 MHz, respectiviely

(base ion). 297, 283, 255. 240, 166, 149, 132, 123,  C-4'/C-3, H-5—C-4/C-9/C-6/C-10, H-8->C-9/C-6/
78, 63. FAB-MS m/z: 461 ((M+H)"), 460 ((M)).  C-10), H-3'>C-4'/C-1", H-1"—>C-6, OMe-6—C-6),
'H-"H COSY correlations: H-2'/H-6 ~H-3/H-5',  OMe-4'—C-4", H-6"—5", H-3'—C-5".

H-1"—H-2", H-6"H-6/H-5". HMBC correlations:

H-0—C-4/C-9/C-1'/C-3, H-2'—C-4'/C-3, H-6'—

— 139 —



Compound [ R)=H,
Compound [I Ri=H,
Compound III  R;=H,
Compound IV~ R;=OMe,

3. Z3} g nE

3.1. 3tgt= |

3}3HE 1 & methoxyl group® B-D-glucose’} z¢
7y g AW Adsteta glow BEo] 7]22] flavone
slsbe3t dal C-27) o (-3¢ Adstm gt

isoflavonoid F el e} stgE o]t}

'H-NMR spectrumel| 4 w2l slol| 4] 2} 31 77)
] proton signal& 213k} o] F 6 7.00 (2H,
d J=90Hz H-3, 5), 6754 (2H, d J= 90
Hz, H-2', 6")¢] signal& B%2] protono.& 7 %3}
31, o] & proton®} NOESY spectrumell ] 43+ peak
7F vEld 8 3.79 (3H. s, OMe-4") 9] signal& Z3)
methoxyl group®] C-4" %o A&slu Y&
gelstaitt. 53], o] & peakES A& U Fo]7]
ol 3hhe] signalz UElYis 5AH L HolH
(2006)¢] B3 flavone 3}35¢) kaempferol® B
g3} U9 &g veb 9k PC-NMR spec-
trumol Al ¢ 153.758F & 123.41 signal> C-29} 39
Gtz Ao Bolo] C-3o A3t gly] W&
o flavone 8+§&9 C-2R v 5.0 ppm upfields]
A G320 13.0 ppm A= downfield® o] YelL}
I ew C4 94 3~5 ppm A% downfieldH $1
th o] A Tostes 5(1999)7 Krishnaveni®t Rao
(200007} B3 isoflavone 3FEIE YR8
o w3k H-2'7F 6 8.45 (1H. s, H-2) signald}

tlo

T

o

OMe

R2=Gle

Ry=Glc(1""—6")-Glc
Ru=Gle(17"—6"")-Gle(1"'—6")-Glc
Ro=Glc

Fig. 1. Compounds isolated from the bark of M. amurensis.

NOESY spectrum®l A 443 peakS vleliglons
B2e] proton®] A% YA 5 & 5 Adew §7.15
(IH, dd, J = 2.5, 8.5 Hz, H-6), & 7.25 (1H, 4,
J = 2.5 Hz, H-8), 6 8.06 (1H, d, J = 8.5 Hz
H-5)9] aromatic proton signal®] 2"+ 2 A%k
o] proton®| A AAF FQaAct. ¢4 AFA
I J = 2.5 HzZ YEehN= signal e meta 42 3}
e H 8ol A&t AGAHF J = 2.5, 8.5 Hz
o] signal meta, ortho A& 33l ¢l H-60 H
Zativ) vl Eo g2 AgA s J = 8.5 Hz9 sig-
nal ortho A%< st Adw= H-59 AL
H-59F H-62 COSY spectrumo| Al A& peak7} &
5 glem, H-5% C-4 carbonyl group® HMBC9
A Bz} peakﬂ Selso] 1 95 st @
o] A Z #23}7] 2l5te] anomeric protong!
6 5.12 (1H. d, J = 7.5 Hz, H-1") signal®] HMBC
spectrum A3 A3}, YC-NMR spectrumel] A
e 8 161.48 (s, C-7) signal®} L3} peakE K
ATt a2} peakE 2.9 9] carbon signal AgHe]
H-5, H-6, H-8% = 25 1w} peakE WERIS S-S
& o] C-7 A Ajtsta oles &+ A
EI-MS spectrumell Al ¥} ion peaki= m/z 430
(M) oz o] st 2 9] Ea%s dxstgon o
o] B A 3EE 1S 7-0- B-D-glucopyrano-
syl-4'-methoxyisoflavone® 7+2% 79s}5
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2~
e

3.2. &

o

= |l

A4 2ue gdeld gEE I
o] aglycone®] isoflavonoid®] 7]&
methoxyl groupe] 3+ 7§, C-7¢ glucose7} =44
gtata e Fuo) ggtEolvh. wekA SFE 1
7} NMR 3t A9 dAsta o Fo] 2% FH
gk ApolE Heli U

DEPT (45°, 90°, 135°) ) ol& 835 o] Pc-
NMR spectrum®l A}
ondary carbon®| 270, tertiary carbon®] 17, qua-
ternary carbon 770 &, & 28709 signal®] YEbLT
38 19 A% B3, Cshel 127 Fdsy)
Fof 19 488k signale 4ol 3EE 19 e
o2 A&t go B FxA TOCSY
spectrume F3 o]0 A FHE Flsidnt.
T 94 2¢] anomeric proton?! 8 4.21 (1H, d. J

7.5 Hz, H-1"") signal®l HMBC spectrum& &4
& Z3} o] anomeric proton®] & 68.45 (¢, C-6")l
A e signal¥} i3} peakE BAT. ol 24 F
A Fol A WA g2 C-6H Ao At ol
& ¥ F dglem o7& Rukachaisirikul &
(2002)0] 213 isoflavone 3=} FALS He)
£ e AT

EI-MS spectrumoll Al 2} ion peak™ m/z 592
(M )ZA o] 2}3HE9] xjakat Axsl]om o) 4
o] 443, &3E O 7-0- 8-D-glucopyranosyl
(1”—6")- 8-D-glucopyranosyl-4 -methoxyisofla-
voned & st}

+= primary carbon®] 187}, sec-

3¢S I 9 A isoflavonoid ASH, BE Cghe] 7
= 19 Y3t} g3E 19 72 3
o A O]E ?Zi e A&k
= Hog F&Eant. o
= o] A%ET Q)

| $18 HMBC spectrum

o, 5 A %91 anomeric protong] &

53259 AggAd #3 d4(XVD

4.21 (1H, m, H-1") signalel § 59.69 (¢, C-6")°ll
A vhebd signal¥ wLA} peakE RS, Al WA T
9] anomer proton¢! & 3.43 (1H, m, H-6") signal
o] & 72.02 (d. C-1") signal® T2} peakE RS
th oo Z A T owA o] A A del C-6" A,
A AR Fol T HA Fe C-67 Aol At
s o T UdTh

FAB-MS spectrumoll 4 £3} jon peaks m/z 755
(IM+H)")2A o] grag ] Eaa 7549 Y A3
ow olxe] Axt &¢E M- 7-0- B-D-glucopyr-
anosyl (1”7 —6")- B-D-glucopyranosyl (1" —6")- 8-
D-glucopyranosyl-4'-methoxyisoflavone & 2. F+3&

FRsec

oo

= IV

tol

3.4. 3t

3135 Vi isoflavone 29 C-63 C4'ol me-
thoxyl groupel, C-7° glucose’t A3d1 = &
gel S EEA SFE [, O, M AdtellA 2
o|& Holx grh.

'H-NMR spectrumol Al & 8.41 (1H, s, H-2)¢]
singlet signal isoflavonoid 3tgH&el E4 49
signal® o] & #Qlsle] &3HE IV7} isoflavonoid ]
T2UL #9189 vt Aromatic proton®] A sin-
glet signal®) & 7.32 (1H, s, H-8), & 7.48 (1H, s,
H-5)2] signal2 C-69 methoxyl group®l Z%&
star 917] W&ol singleto & Zhzk vpeh}a glen
isoflavonoid A%e] H-83 H-boll 712} A&stArt.
2Hel 3= aromatic proton G § 7.00 (2H,
dd, J = 2.0, 7.0 Hz, H-3', H-5"), § 7.53 (2H, dd,
J =20, 70Hz H-2" H6)2 signal& Z23AH+
7V J = 2.0 Hz$} J = 7.0 Hz= ortho, meta 23+
gta glel BEke] o =<9 H-3', H-5'¢ H-2,
H-6"0l Ztz} A &stnt.

HMBC spectrumell 4] H-5¢F H-89 # <43} signal
3} FAlol WAl peakEs LFEFH carbon signal& ¢
117.80 (s, C-10). 6 151.20 (d, C-9) + 70}, o] =
H-29} WA} peakEs WVERA] &8 § 117.80 (s,
C-10)9] signal¥ C-10¢] HASsbx, H-29F wa
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Table 2. Free radical scavenging activity of controls

Free radical scavenging activity (96)

Co: ds Solvent 1G5
Hrpounds ven 25 ppm 50 ppm 75 ppm 100 ppm 2 (ppm)
MeOH 818 955 %7 957 211
atocopherol g 674 731 741 757 375
BHT MeOH 763 907 929 %0 246
DMSO 367 369 383 388 9.0

peak® YEFH & 151.20 (d, C-9) signal2 C-99
A& 6 3.78 (3H. 5. OMe-4")2] 3He %
st singlet signal methoxyl group] protonell 4]
71918k Aoz HMBC spectrumol|A H-3',
H-5"9} H-2', H-6" 2831 C-4'¢} i3} peakE vhe}
itk o] 24 C-4" Aol methoxyl groupe] A%
sti 9hes o g AU g 8 516 (IH, d, J
= 175Hz H-1"¢ AgA+ J = 7.5 Hz9 signal
L2 o] anomeric protono. & o] 3}gHE-of o] 4

et 928 & 4 v H-5, H-89] aromatic
proton® 2] anomeric proton?) H-1" 2 & 3.88
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A5, C-To= B-D-glucose’} 2A%3sh
[o]
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Fig. 2. FRS activity of the extracts and fractions from M. amurensis bark.

Table 3. ICsp of the extracts and fraction from M. amurensis bark
Compounds MAB-EtOH MABL MABD MABE MABR
1Gx (ppm) 5261 1771 984 1309 8982

2

i ——a-tocopherol

£ ~ - BHT

® ~d— MAB-I

§ > MAB-1t

‘_s —x— MBA -1

© -8 MAB-V

g

8

w

0 25 50 75 100
Concentration (ppm)

Fig. 3. FRS activity of the compounds from M. amurensis bark.
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2 NMR, MS 59 7171&4 A2 7-0-3-D-glu-
copyranosyl-4'-methoxyisoflavone, 7-O-8-D-gluco-
pyranosyl(1”—6")- 8-D-glucopyranosyl-4 -me-
thoxyisoflavone, 7-O-8-D-glucopyranosyl(1”—6")-

B-D-glucopyranosyl(1”—6")- 8-D-glucopyransoyl-

4’-methoxyisoflavone. 7-O-8-D-glucopyranosyl- 8.

4’ 6- dimethoxyisoflavone &2 7+7} EA 3} c}. o
& oy B dbst 842 ggE s eR
=Rl o dAatsl 8432 a-tocopheroliLtl Bt
A WEPGEANE BHTS}F Bl 528 48 e T
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