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ABSTRACT : Acer tegmentosum (Acereaceae) has been used a source of traditional medicines for the treatment of hepatic
disorders in Korea. This research was conducted to determine biofunctional activities of A. fegmentosum stem extract and to
identify its bioactive components. Methanolic extract from A. fegmentosum stem was partitioned by using organic solvents,
including r-hexane, ethyl acetate, n-butanol, and water. Two compounds were isolated by using an ODS column chromatog-
raphy from ethyl acetate soluble fraction shown to the strongest antioxidant activity (RCso = 3.15 gg/ml) among the frac-
tions. The isolated compounds were analyzed by 'H and *C NMR, IR, UV/VIS, MS spectrum data and identified as
catechin, p-Hydroxyphenethyl alcohol 1-0-f-,-(6"-O-galloyl)-glucopyranoside. The compounds have shown strong antioxi-
dant activity, with similar activity to BHA (RC5, =2 zg/mf). Especially, p-Hydroxyphenethyl alcohol 1-0--5-(6"-O-galloyl)-
glucopyranoside was shown strong anti-lipid peroxidative activity. However, the compounds were not shown antimicrobial
activities. In antimicrobial activity assays, ethyl acetate soluble fraction was effective to bacterial inhibition, such as Escheri-
chia coli and Klebsiella ppeumonia, with minimum inhibitory concentrations in 125 yg/mé. Otherwise, antifungal activity
against Candida albicans was shown in n-hexane soluble fraction exhibiting 63 zg/mé of minimum inhibitery concentration.
In anticomplementary activity assays, water soluble fraction was the most effective exhibiting 24% inhibitory activity.

Key Words : Acer tegmentosum, anticomplement activity, antimicrobial activity, DPPH free radical scavenging activity, ferric
thioxyanate method

M ol NAZURS] AFEE phenolld ERAE (-)-Catechin,

Morin-3-0-a- -lyxoside, p-Hydroxyphenylethyl-O-4D-glucop-

AAFGVE (dcer tegmentosum Maxim. = = A€ yranoside, 3,5-Dimethoxy-4-hydroxy-1-O-FD-glucoside, Fraxine,
AT ATRs SEUT (Aceraceae)e] B AWEOZA, 2,6-Dimethoxy-4-hydroxybenzyl alcohol -1-O-3-D-glucopyra-
R MRe Ran RxdME AsiEole ) £ noside, 4+23-Dihydroxypropyl)-2,6-dimethoxyphenyl-£D-glu-
719} Ak 8o Aolx o) Boli o4 &l X1 copyranoside, 3,7,3'4"-Tetramethyl-quercetin?} 5,3'-Dihydroxy-
Z42-S Vel (¢F 1998). Q1A AYFe] A4 (1986)1 < 3,74 trimethoxyflavone % 2,6-dimethoxy-p-hydroquinone©]
sh WUEE 7ok, 733} 202, 709, wlEs B dAle] 2+ WA Ao (|, 2006), 3 Hur 5 (2006)°] Methyl
ol Bg3st a3yt dokx it gallate 4-O-fglucopyranoside®} SalidrosideS T&] 3lo] B
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sath. 9733 gA 24E Ve (Yu et al., 2003),
Shin 5 (20052 ALAES} 7HPA ] 3] =2 A S
Jepligittz B8k Kim 5 (2005)2 & Z3 9]
Mg? v]2]&d | £4% sphingomyelinase &4 EAJo tished
e 48 JEIT B ¥k (2006)0] AT-eE

compound®] 5% UAM|EF (non small cell lung adenocar-

cinoma, breast; epithelial; pleural effusion adenocarcinoma,
colon cancer cells)E TFOZ 3k MEZ2 As] a3 A3l
A 22 HESAES eI B3 STt

B dAFre AT 524 Oigh A2 H-8S
EARog ghitsl &, gxAIE &4, JuAE &4, 3
HA A4S dFsigen, AASFUHT ethyl acetate 32 O
o= silica, ODS gelS ©]-83k column chromatography
= AAsle] Aol Hold BEE Balsll 1 728
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2 A7l A8 AAFUT (dcer tegmentosum Maxim.)
= T QA AR IAIYA 2005d 79l A5 5H
AETANA T4 e ZloZ AR XA 7d 5 =T

27 e} ARgEiiTh
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2. D1 & Aot

B dyed 22 £y B gAY A4 A uv/
VIS Spectrat= Jasco jit V530 spectrophotometerS: AR8-5}
£33 3L, ELISA reader= Molecular Devices Corp. jit2]
VERSAMAX readerE ©]&3td &394tk 'H & BC-
NMR spectrax> Varian Gemini 200 spectrometer$} Bruker
DPX 400 MHz (94T)E AHg-3l 2431521, FAB-MS=
Autospec. M363 series (Micromass, Euroscience, Manchester.
U. K)Z ©] 83353 RTIRES EXCALOBER Series (BIO-
RAD, Cambridge, US.A)Z =431 tt. TLC A/Q&n) =
71e} A2 dg 2 55 ARSI, column chroma-
tography®] S+ Kieselgel 60 (70-230 mesh, 230-400
mesh ASTM, Merck Art, No. 7734, 9385) ¥ YMC*GEL
ODS-A (12nm, S-175um)E A}8-3F%ith. NMR #44&
DMSO-ds= ALDRICH jit A1F-& F438ld AME-sldch. A2
443 AM AMEE DPPH (1,1-diphenyl-2-picrylhydrazyl),
linoleic acid, ammonium thiocyanate, hemolysin, complement
o th2FE ARS-3F BHA (tert-butyl hydroxyanisole), BHT
(tert-butyl hydroxytoluene), ortocopherol, (+)-catechin, tetracyclin
< Sigma it AFE AT ¥ H¥F (SRBO)=
Union Lab jit A|F-& ©]-&3leH, 1 2ol A&t AlofEe
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AAFUE £7] 856.8g2 100% methanold] 60CIA 4
ANZF B¢ BFFEAA 33 ¥ FE319 546.8 g9
methanol ZFZ&E-8- AUC) methanol FEES SHTo) &
17! ¥ n-hexane, ethyl acetate, butanol O 2 S|
< AN A FF2 72t 33 wEsisi e, Zh) gl

= 40T olate] FHlA 2I9F 55314 hexane ¥
8g, ethyl acetate ¥32 924 ¢, butanol ¥¥ 15.07¢
61.9 g& L}

4, Mejatd Algd ,

1) DPPH free radical &~7ol 2]%k k) &4

ksl 28 AP AAste] 2 2l ZR] DPPHE A}
23k e Z2AUPE (Xiong et al., 1996; Choi et dl.,
1993YS o] &3stHtt A8 A8 4ml 2] methanols ¥
A& RIS FEE (1.5~30 #0)E F7Hs U2 4471 DPPH
(0.15mM) §4E 1 me Hrbse] A-2olA 3087 ¥EEAI71AL
517 molA] UV/VIS spectrophotometer2 E-3%=E 274315
t} o] W RCs (ug/mlye 3E-S 7P ¥ tizdd]
e 50% AT SEY] wEE Jehien, 71Ee] &
AH81AQ) a-tocopherol, BHA, BHTS} ]2 &} t}.

2) Ferric-thiocyanate el 2]3F x| dA3}x138} o)z 24

Linoleic acidE 7122 g 318} vEE- oA itslEo)
A AeE EAH3R= Inatani 5 (1983)9] ¥Pdel wat A
Hetir). 2.51% linoleic acid®] ethanol £ (2.0 mf), 0.05
M phosphate buffer (pH 7.0, 40mf), H,O (1.9mf) =
10% tween 20 (0.1 m)& 20 ml o] A& A|He] HEFE
7} 0.005%7F H=E AP 10m 2 dha] 40CTe] ol
Aot A7) AE 0.1 me o] 75% ethanol (9.7mé) = 30%
ammonium thiocyanate (0.1 md)E 7}3le] E3}siict. o] &
ol 2x 107 M ferrous chloride tetrahydrate®] 3.5% HCI
(0.1 méy& 7Fs}ar, 3# Foll 500nm A UV/VIS spectro-
photometer® FFEE A3 the A wel 3=
A QAT (%) AR

Abc
- —
Ab

C

Lipid peroxidation (%) x 100)

Abc : Absorbance of treated control at 500 nm
Abs : Absorbance of treated sample at 500 nm



S - YME - OFS - OIKIY - HBF
3) FHRE B4
FoBE B8E 2A187) 18k Kobayasi 5 (1996))

serial 2-fold dilution'dell wel AL}, AlFo] Wi e
Alge 9HFOE bacteria strain®] IF WA Bacillus
subtilis, Staphylococus aureusSt 1Y A T9Q) Eschericia
coli, Klebsiella pneumonia, Salmonella typhimurium, fungi
strain?]l Candida albicansg ©1-431ith. IAFS V1Y 74
o2 Agsld ARSI en AlF2 micrococcus$} nutrient,
YM ¥l wjgate] @A AEAE A 25mm APl
10me ¥ HFslo] zpzt 37Ce} 30CHA 1247F R v}
(100 rpm)3I3ATE. ©] wjFel-g- zbzhe] wix|el| 1004 3]s}
AP A3t AlEE 96 well micro assay plate?]
Al 1Al Wy RAE 74 e Bk 20y 34
3t o2& 37C9} 30Colr 24x7F B2t & ZAA HY
GFaPAM Ao 548 gtez ARt 7 AL A
] ASE AAske AA¥E (MIC : minimum  inhibitory
concentration)g 2331t} (Kim et al., 1997).

4) YRA &4

Klerx 5 (1983)¢] ¥& WFsle] JuA 848 =43}
%At} Sample FHAFA (50 mg)ell thatd 200 £ 2] DMSO
& A7 1%9] RBC (red blood cel)®} hemolysin® %
A3 Hlg=E 41L& F 37CeA 2083 BESAIT| 4CoA B
gt} Kolmen buffere 0.1 g9 MgCh9F 0.04g2] CaCl,,
NaCl 85g& H,0 1 £ of &3lAA wETh 20044 &
Kolmen bufferdll sample 2 (& FA78}, A7) 84 | b E
complement 100 £ 3} 410] 37Co)A 3087 WEA17] 2
RBC®} hemolysin ¥h3--2- 100 1€ H713led ThA] 37ColA
30%-7F REEAIZITE, 30%7F HES Al7) & 108 E<F 2000 rpm
A AYEIL AFH 150 L E F3l] 96 well micro
assay platedll 71 ¥, ELISA reader (SOFTny Pro 4.0)Z
o]83le] 541 nmollA FHEE et A 4L o
2o = ALk

Inhibition (%)=B-A

AbSycontrot ~ AbSpuso

A : DMSO (% 100
%) AbS ycontrol
B : Anticomplementary _  AbS¢ycontrol — AbSsample 100
activity (%) AbSycontrol
5. Column chromatography ‘H0l| 2|st Me|&tM SR
2 A

AT FEE225E 4e 89 £8 5 DPPH 3413t
S AT GHELS £ - AR =& Patst &
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’d& HRI ethyl acetate £3 924 g& methanol® 83]A11
%, silica gel (7734, Merck it)o] A€ glass column (4
5.5x 70 cmy& ©]8-3} toluene, acetone, methanol®] Eg-&-
2 A7NEt 10709 AFES A} o] F BAE A
HERE F8o] & £%2F 5 (8753 mg)e tideE oA
silica gel (7734, Merck Jiit)E glass column (¢ 2 x 20 cm)o]
ZX3F3L toluene : acetone : methanol (6/2.5/1.5)2] E3gujE
AME3l 6719] ARES A} o] F M A RS B
olg &FY 5 80my)E WA E 33 open column chro-
matography & A A1 3FTH Silica gel (9385, Merck iit)E
glass column (¢ 1x 15cmye]] FX8tL HLPCE pumpE o)
83} chloroform : methanol (9/1)2114] chloroform : methanol
(0/10) 7FA] stepwise chromatographyS AA|sl HFHoz
compound 1 (37 mg)& LYt

TRA] 3$19] 13} open column chromatographyS 41A] 51
DL 2YE T Pt E GuAE Ao) 7PF Feln
o] EUE At-13-8 1091.5mg & 300mgS 33l 23} open
column chromatographyS A A3t T} Octadecylsilica gel
(ODS)E& glass column (¢ 0.7 x 15 cm)e] $238}5. HPLCE-
pumpE ©]&-3td 20% methanol®ll A} 60% methanol7}A]
stepwise chromatographyS HAI8Id compound 2 (17 mg)E
sk A71e) ez Red IFES IR, UV/VIS,
'H-NMR, PC-NMR, MS 59] 7|7184& §alo 2 728
3o

Compound 1

Catechin : Pale yellow powder

MS m/z:290 [M]", [CisH1406]"

IR:y max (KBr, cm™) 3291 (OH), 1515, 1456 (aromatic

C=0)

UV : A max (MeOH, nm): 235, 280

'H-NMR (200, DMSO-d;):5:6.70 (1H, d, J=9Hz,
H-2), 6.62 (IH, d, J=1.6Hz, H-6), 658 (IH, d, J=
1.8Hz, H-5), 590 (IH, d, J=22Hz, H-6), 569 (IH, d,
J=22Hz, H-B), 449 (1H, d, J=7.2Hz, H-2), 4.15 (IH,
m, H-3), 270 (1H, d, J=54Hz, H-4a), 2.62 (1H, d, J=
5.6 Hz, H-4b)

BCNMR (50Miz, DMSO-dg):8:157.26 (C-7), 156.99
(C-5), 156.16 (C-8a), 145.63 (C-3,, 4", 131.35 (C-1"), 119.19
(C-6), 11581 (C-5"), 11523 (C-2), 99.77 (C4a), 95.80 (C-
6), 94.54 (C-8), 81.70 (C-2), 66.98 (C-3), 28.50 (C-4)

Compound 2
p-Hydroxyphenethyl alcohol 1-O-B--(6"-O-galloyl)-glucop-
yranoside : yellow liquid
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MS m/z: 452 [MJ', [CoH2401]"

IR :y max (KBr, cm™) 3267 (OH), 1706 (-COO-), 1512,
1445 (aromatic C=C),

'H-NMR (400 Miz, DMSO-dy): 5:6.96 (4H, dd, J=8.38,
3.45Hz, galloyl H), 6.61 (2H, d, J=8361Hz, aromatic H),
5.18 (1H, s, aromatic H), 5.07 (2H, s, aromatic H), 4.39
(1H, dd, J=10.14, 1.67Hz, glucose H), 4.25 (2H, dd; J=
5.63, 7.60Hz, aromatic H), 3.78 (1H, m, glucose H), 3.58
(1H, m, glucose H), 3.43 (2H, m, glucose H), 3.20 (3H,
m, glucose H), 3.00 (1H, t, J=16.07Hz glucose H), 2.69
(2H, m, -CH,CH,-), 1.05 (IH, t, J= 14 Hz, -CH,CH,-)

BCNMR (100Mz, DMSO-d): 6:166.153 (-COO-), 15591
(C4), 14590 (C-3), 138.81 (C-4), 130.08 (C-2, 6),
128.84 (C-1), 119.77 (C-1), 11538 (C-3, 5, 108.94 (C-
2), 10341 (C-1"), 76.856 (C-3"), 74.046 (C-5"), 73.739 (C-
2", 70.501 (C4"), 70.258 (C-1), 56.393 (C-6")

o o o

b=

SkA

1. DPPH free radical 2H&ol| olst ahiigt &

AT €71 FEEA oig P33t 842 DPPH free
radical& 50% JAlsk=t] g AlES BT (RCsHE UE
Wt st &4 A4S Al A (Table 1)‘1 Hy AJ?jl
FYH- methanol FEE (RCso=5 pgmlpllr =& S
$om, ethyl acetate 3 (RCso=3.15 z/mé)s} butanol ¥
3 (RCsp=5.17 pgmlyIM = 73t ksl 848 B} o]
= HZTA ¥4 FitsA BHT (RCso=139.3 pg/ml)e} HA
BaksiA| atocopherol (RCsp=3.33 ﬂg/mﬂ)»]— Hws] 2 nj
O ZstAd Hsg 848 UeidS 8l & 5 sl gt
s} &4l 7 i?&‘ﬂ ethyl acetate E-28-S tioz 2a)gh
compound 1 (RCsp=2.3 pg/mé)=} compound 2 (RCsp=2 pg/mé

olshe] Aol ¢ AAE B o F ES MAFUE
o] st BHE Aste Fo AR Aoz dAgH
Catechin® 2 54 ¥ compound 19] 7% (+)-catechin®)
2 ug/mt ©1&k] RCsp a4 UERNO] fARRE 848 7IX1E A
o2 ERIFHA.

SGFHTIR] AR 225 2 BYES S st
AF-g 3k BV (Han er al., 1999)%} H]_u.O}C’:] E o AH3
_j )‘]'7'1*“’]*[‘ 225 W BEEo] o 7o IS ek
T AT} Fumijo 5 (1996)2 Zxajofir &
2%k catechmg dog st 48 A7 43 SCs
& 29 puME YER O 2A tEZ2 artocopherol (SCso= 18
pM) R ascorbic acid (SCsp=13 pM) Ht} -3 AL
eIt B389tk Flavonoids 7]%59] HFlU&L
scavenging®|t} chelating 748 %3] Ul (Kessler er

al

=Z20| AR |EN
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Table 1. DPPH" free radical scavenging activities in methanolic
extract of A. tegmentoum and its subfractions

Extract and fractions RC50? (ug/ml)
MeOH extract 5

Hexane fraction 27 10
EtOAC fraction 3.15 +0.29
BuOH fraction 5.17 £0.29
Aqueous fraction 14.33 = 0.58
Compound 1 230 =0.20
Compound 2 «2
a-Tocopherol 333+ 1.15
BHA «2

BHT 39.3 £0.58
(+)-Catechin «2

Y DPPH : 1,1-diphenyl-2-picrylhydrazyl
2 RCso : Amount required for 50% reduction of DPPH after 30 min.
Each value is mean = standard derivation of triplicate tests.

al., 2003), phenold Z3HE2] 749 free radicalol] terminator
2H8-S o zx FAdL YeRd=d (Shahidi and Wana-
sundara, 1992), ©]&gt 7]Z+& B3l flavonoid®} lignanFel
compound 13} 27} DPPH free radicald] disle] &A &A%
£ YER S I 4 Qo

2) Ferric thiocyanate Yol 2§ | &ika}l oA A4
Linoleic acid®] 4tstE Alske &dE B3] $s)
ferric thiocyanate ®'H-& AME-3H AL 4HAF L methanol

FE2E 9 238 59T 2Ho= A8 159 B9 2Y

o Y 248} (Fig. 1). Controle 5URE] T2 4
32 2991, hexane —r-§=], AAFVE FEE, butanol ¥

3], ethyl acetate 28, & & 402 A3} oA AL
e T} Ethyl acetate 8 olA #2]¥ compound 13+
compound 29 73-¢- UIRFOZ AME 71E9] pkEkA¢L
BHA, BHTS} vlszélA 139 &< 5%594 HsLE HolX|
FomA] A&AQ st A P4 IATS Hol HAF 15
Aol 22 76%, 85%9] FXAits} C:lzﬂg-a— 20
(Fig. 1 B; Fig. 2). Ethyl acetate ¥l x| d=its) &
de] 43 A& Bindol 5 (1977)°] B3} flavonoidel] ¢
g e AAANSLE WA e
scavenging effect2}x2 AJztgt),

oxygen-free radical

3) FiE B4

AT 7] F2E 2 9o o BEYE9) 3 3
ndE &4 AAL 2-fold dilution method (Kobayasi ef
al, 1996)% °l&3t HA 9 F= (MIC: minimum
inhibitory concentration}S ZA}SIIT} (Table 2). Blel]ole]
e FFAIEL, gram I F 25 Foljo BARKE



= =- 5 o == = =
B - M - 012 - ONiel - MBS - 2R - TS0} - A - BES - Zx
1.2 e Control —=—BHA A - 100
—&—BHT —&— o -Tocopherol =
= T o MeH ext. +++0 - Hexane fr. g 80 ¢ 4
= <o-A-- EtOAC fr. ---@-- BulH fr. =
§0-8 -+%e - Aqueous fr. Ee £ 60
2 0.6 -
e S 40
S04 =
2 3 2
<92 &
0 . . . - . :
0 -
. . . . . . N )
1 5 7 9 1 B 15 & e e & e
Incubation time {(Day) @Q\ +'§Q) @\,;, %\9\2\ qp& & @é\ 'b\é) @5\%
W@ < o & Q‘\;J <8

—eo—Control
—&—BHT

——e— (+)-Catechin
-+ B -~ Compound 2

—em—BHA
—&— a-Tocopherol
--+O -~ Compound 1

o (=3 (=3
EN =3 @

Absorbance (500 nm)

=]
o

"

Incubation time (Day)

Fig. 1. Antioxidative activities of A. tegmentosum extracts based
on a ferric thiocyanate method.

(A) : Antioxidative activities of methanolic extract and its
subfractions, (B) : Antioxidative activities of compounds
isolated from EtOAc fraction compared with standard
chemicals

3t B. subtilis, 31573 A% Mol 455 AY =22 8.
aureus T} gram 297 F AFLAY A EHQ! E. coli,
255 uAEA S nphimurium, A3 HEBE doFl= K
preumonias AH&-SF3 Tt

Fig. 2. Antioxidant activities of methanolic extract of A, tegmen-
tosum and its subfractions based on a ferric thiocyanate
method after 15 day incubation.

Y Percent inhibition (capacity to inhibit the peroxide formation in
linoleic acid) = [1 — (absorbance of sample at 500 nm)/
(absorbance of control at 500 nm)] x 100

A high inhibition percent indicates a high antioxidant activity.

Gy A84H F2E 2 BIELS S aureuss A9)3E

el tisl] e oA €48 Jehlen], 53] ethyl
acetate o] AWHoR 953 B4E VeI vk
ethyl acetate ¥l #2]3F compound 1, 2 2 FF&Alo)
$3ilal gEiA e (H)-catechin® RE 3| AF ois)
1000 zg/mé ©]Fe] HA A F=F YERAT] )= catechin
F ol e AplM A7 Helster, polyphenol 3t
HE F gallate 717F A= = catechin F7F 2 #A
e B3t ARAA E wl, non-gallate SEESY com-
pound 1 ¥ (H)-catechin ¥ ZHgo] W& 7oz AzhHT]),
(Yeo et al., 1995; [&=} 1E, 1989; Sakanaka ef al., 1989).

Table 2. Antimicrobial activities in methanolic extract of A. tegmentosum and its subfractions

MICY (zg/md)

Bacteria strain

Extracts and fractions Fungi strain
Gram (+) Gram (-)

B.s.? S.a? Ec? S.t? Kp? Ca?
MeOH extract 500 1000< 500 500 500 250
Hexane fraction 125 1000< 1000< 1000< 1000< 62
EtOAc fraction 250 1000 125 500 125 250
BuOH fraction 250 1000 500 500 500 250
Aqueous fraction 250 1000< 500 1000 1000 250
Compound 1 1000< 1000< 1000< 1000< 1000< 500
Compound 2 1000< 1000< 1000< 1000< 1000< 250
(+)-Catechin 1000< 1000< 1000< 1000< 1000< 500
Ketoconazol - - - - - 250
Mycostantin - - - - - 500
Tetracyclin 8 8 8 8 8 -

" The MIC value against bacteria was determined by the serial 2-fold dilution method. The growth of the bacteria was evaluated by the degree of

turbidity of the culture with the naked eye.

' Bs. : Bacillus subtilis, S.a.: Staphylococus aureus, E.c.: Escherichia coli, St.: Salmonella typhimurium, Kp.: Klebsiella pneumonia,

C.a. : Candida albicans
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30 -
25 ¢

20 -

10 ¢

0
Mt. Hexane fr. EtOAc fr. B. Aquous fr.
-0 ¢

Fig. 3. Anticomplementary activities in methanolic extract of A.
tegmentosum and its subfractions.

Each bar represents the mean of at least four independent
experiments with standard deviation.

Inhibition (%)

Aol A7 Ao AYTS (candidasisys: Y27
= C albicansg& W2 JFEHS A A7 A &
o gt AAFHT FE2E 2 EH5EAM + 52 A
o] AT} N2 ketoconazolo] 250 pg/mee] F7M+
A AL Tt vERd Aol disl, ARk eR fAg
FEOM F2]o] FFs] oA =HJ2™ 53] hexane wEH oA
T 62 ug/mee] Aol F29A E3E VERITE Ethyl
acetate?lA] F2]8 compound 2= C. albicanse] W3] A5
2] A A4 F 250 pgml EA t1ZF2 ketoconazolZ}
T 39S et Catechin® 2 F7HE compound 1
2 AA JAEE 500 ugml &) H7FrlM A As) g3t
VRS ™, glZ&3 mycostantin (MIC = 500 zg/me)zh A
=2 oA g3 YeRWNAT). Feronia limonialx] 29
lignanF-& UIAOZ C albicans A5 Al B 4 3
B3 (Rahman and Alexander, 2002)%} B|wa] & o 743k
S e S 1 5 djith

4) YA 34
AABUTI} e WPy

AEs] 98 Fig. 30 A
Al vpeh 7he FEE ES UHdoE Klex 5
(1983)9] W& w3l BAA B3 =8 A=
FHRA L BAY §858-S 50% AANT= ZA04
Alge gEA AL percent® FAIBIITE B AdME=
A&7 BHEESE 7EHA HE EAAE 245 AAM A
FHo g RAE AAAT|A HEZ §82go] Zxs |
ok wEbd FEA B4l H84E wYgA ol Aty ¥
F At AEES 7 10mgmd FEE ZAS] BA|A B4
35S SHS A B & 4%E 7MY B8 TS UL
1, hexane ¥23} ethyl acetate 28 Z}7F 9.2%, 9.6%<]
& JePlTh. Bal F2E, Lithospepum euchromumol| A
9 o 2 @A Lactobacillus plantarum®] 35 ¢
=2 dEA €4& veldds 23 (Kim and Koo,

)
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Al 2 Fo| B BYL Yehhs

ol

A FedE

®

D
I

1997; Yamada et al., 1989; Kim et al., 2002) & &3] 2
AL dHEHY = o
ol 7190gk

Zoleh AzkEin),

Compound 1

C—o0—nge

O—CH,CH, OH
OH

H

OH

Compound 2

Fig. 4. Chemical structures of compounds isolated from stem of
A. tegmentosum.

Compound 19] 2
Compound 1= €gF 2 2% ZZ=EA] IR spectrum®iA]
£ 3267 (OH), 1515, 1456 (aromatic C=C) cm™! FojA
F5E YeRie™, UV spectrum ASA max7} 280 nm,
235mm ol A YEFGTE MS spectrum© A& molecular ion
peak [M]'7} 2902 F#E 2™, 'HNMR % BCNMR
data®} 31519 molecular formulaS CsHs0c% F3 3t t).
'H-NMR spectrum®] aromatic Aol § 6.70914 J=
9Hz Q1 H-2' signal, & 6.62°914 J=16Hz ¢l H-6' signal
2§ 65804 J=18Hz ¢1 H-5' signal®] doublet signalg]
& AT § 590, § 56990 E 5,7-dihydroxylation
pattern®] H-6, H-89] F712] meta couple® doublet signal
(J=22Hzy& 134U oxygenated proton® Zi= § 4.499)]
A H-201 93 doublet (J=7.2Hz), § 4.150)14+= H-39
o3t multiplet signald-g& &A1& &~ YAt} aliphatic *]H ol
A vehd 5 2.70% 6 262914 H-4ell 23k 247} doublet
signal (J=54Hz 2 J=5.6Hz)2] 271¢] peak’} F2=c).
BC-NMR  spectrum®]  olefinic carbonlA] & 157.26, &
156.99, & 156.16, & 145.63, & 131.35, & 119.19, & 115.81,

S 11523, § 99.77, & 95.80, 5 94.54 2 oxygenated carbon
oA & 81.70, § 66.98% HZ3FPoH, § 2850 aliphatic

carborr FASIATE oAl Ada B (Kim et al., 2001;
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"h 2006y B3l ©] 3FEL catechin® 2 53Tt

Compound 29] &

Compound 2= 34 44 EHZA IR spectrumelA =
3267 (OH), 1706 (-COOC-), 1512, 1445 (aromatic C=C)
cm! SoA FFE JeERULH, FAB-MS spectrum®l|A]
molecular ion peak [M-+HJ7} 253, [M+Na]7} 4752 #
=)o) M]7} 452908 A 4 sk 2=l 'H-NMR
2 BCNMR datas} 3519 molecular formulaE CyHyOp
2 FAs

'H-NMR spectrum®] galloyl A He] § 696914 J=
838Hz 91 H signale& #&A3IYoH, aromatic AGAA &
661 (2H, d, J=836Hz), 5 5.18 (1H, s), & 507 (2H, s),
5 425 (2H, dd, J=5.63, 7.60Hz)S F*Z 3%t Glucose
Aoz 5439 (IH, dd, J=10.14, 1.67Hz)9 3.78 (1H,
m), 3.58 (1H, m), 3.43 (2H, m), 320 (3H, m), 3.00 (1H,
t, J=16.07 Hzy& 338 = QIglch

BCNMR  spectrum®] galloyl carbon®llA & 166.15, &
145.90, & 13881, & 119.77, & 10894 % aglycone carbon
oA 5 130.08, & 115388 FABIILH, § 76.85, § 74.04,
8 73.73, & 70.50, & 7025, & 56.39 glucose carbons T
sldct. ode] Ay E¥ (Nonaka ef al, 1982)2 H|wst
o o] 3982 pHydroxyphenethyl alcohol 1-O-Bp-(6"-O-
galloyl)-glucopyranoside® 2 53351t} p-Hydroxyphenethyl
alcohol 1-O-Bp-(6"-O-galloyl)-glucopyranosidex= Quercus ste-
nophylla M. 2 Salix triandra LA E2]€ #t glenut A

FeME A A
H 2

o, 7138t 59 7+ AF XFAR AMEEH & AAFHF
F2EAN AF 2 &8 T 22 7194 HEEM o

oFat A9iA g-gRopd] ] -89 & UE 712aTY ¢
3oz AAFUE FEES ol&sle] st &4, Y2
A8l B4, JUAE B4, FuA FAL Ao, =g
S8 AP AES B, A A e 2 2 A
AZUE 32252 DPPH free radical 2%l <3 3itst
g4 AYo|ME ehtyl acetate £F (RCso=3.15 ug/ml),
butanol B3 (RCso=5.17 ug/mlelA 743t ksl &8 B
gk =3 289 219 SREE tEZ e-tocopherol ©]
U BHARTH fAMHAY 248 @idst 848 verich
linoleic acidel] 3 dxAte} & AEL 15U Aol &
Z2g AT F2E, BYE L 3[FEA & B U
Wyorn E3 3IE 2 B5%E it EFE dui

OfXRd - HEB -
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catechin (85%)7F FARE 48 YepAct BtelE]ole] tigt
SFAHAL Staphylococus aureus AT AL Holz] 9%
S B tE JAFIde B 842 2 R iR
AT thake] 723 FAL B2 ethyl acetate oA
224 33 1, 25 EE g s 848 RolA] &
gtth. thet fungal strain®) Candida albicands®l W3l ¥z}
250 pg/mé. 500 pg/mee] A& GA =S VeI BAA
R3S 2T A B F 24%E AT tE FHES
10% o)3te] @& AAEE HolAY EAo] YehtA] o4t
t}. AAFUT cthyl acetate 23S silica gelo] 54 €
grass open columndll & ¥, toluene, acetone, methanol®]
E3eE xS (stepwise) | F, ODS9} silica gel&
0]4514 column chromatographyE Ao 24 2F:9] T
2L At o] 33EL 'H- € PCNMR, IR, UV, EV
FAB-Mass spectrum ©1-8-3td 7]7184% Z3} compound
12 catechin® &, compound 2= p-Hydroxyphenethyl alcohol
1-0-Bp-(6"-O-galloyl)-glucopyranoside 2. FA E A7, 53]
compound 28] 7 AAFUFAIA e AU A 2
T AAFUE 22EL P8t A, IXFPNE B, F
HAE BAyo] It EG AAFUHT FEES o8
THe A1 2 28 53 22 754 AFoEA S TRt 4
g7 $-gEokl gz 382 & sloEz} AlEn

1o df

N At

B d7e s 597169 A9 2 JAsE Slo)
074 Aol ojF AL o)o] AR EFhich
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