T4 (Abies koreana Wilson)2 9 F=A% 4
gist &4
F8A, o|gF A3y, HES} ol 4T
(mHg ke 3}t A &)

1.4 2

T4 5-(Abies koreana Wilson)® A2UF-IH{2A Sgivter S4toln, gteiil A 24h
T4 T2 3T 500 ~ 2000 m Alojo] ARAFE FEoR AE WHoO|I EolE 18 m7t
Xl Ao d& Ta3d APo02 Zoje 9 ~ 14 mm, UH+= 21 ~ 24 mm HE0|
I, 22 4 ~ 59 /Mee FaE 953 o 2 Aoy 9 ~ 1089 Ao 73
o] HlZd o2t FEFA(for. chlorocarpa), BLT3(for. nigrocarpa), w273 (for.
rubrocarpa) 2.2 T&3¥T. £, FAUFE dELRYH FE BLE, VA, A5A o=
o] & 5o} i

HIT AAE i #AFA A7 AL Jon FEY FEAHAES o|&ste A
F0Y A oot BE HESE AEs Atk 2dv 59 g H, 71 H
oj-gol= tHFE 57t ol &5 gom JAPT O]%% w) g A gA o)tk E3], Ul
A Fe AA5E Q9 24P BY ATE ofd nFF Aol mepq B ATe
T F9 =, T
i st xE AT AIES ol & A HEA ¢ of

5

\‘l

o

2

2. Al 2 4
21. FNAER

0 2003¢ 79 ZUE FAA AP ALTATH AH Azhe Aol FEF TRl AR
F dg AAse] APUAA o 2570 D2 F BB A}%o}oa 22z A sE

o fEgr)d B oAE-E(T:3, vv)Y &
=St Ron, R FE 27 A o9k B2
43+ ii%}%lt}

1=
[
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im @
)
i
i
©
TF(
'mtl?
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=
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23. A4AY

FEds sFY ZHARvEOdYE St HY T A = JAdE A
e AgE ¢5F 444 FTES Q7] dokd oS0 #aHE 4 Uk mMBe] opyE
E acetone-H20 9 ds ¥Wol EF «dsiA &AM § 5
FEHES WAL AN BASHAT. ol2d 2ZE 3 ~ 43 WMEHo R FIPdy

2 7l 58 A FFEL AL 5 AU

24. 789 99 2 +x21

FE2d SLEEFH ddY &% FFES ] s APARREOYYE

21 Sephadex LH-20& Al&3lgon S Eui2F W 84

ALESt AT B ZHoRRE "o §F XL fraction collectorg ©]-&3te] TAFA o
2 Ao w9k

92 @ EZ9 A& HER o w2ARnEIYIE HASGHL AERE 6%
ZA4FE solvent BZ, t-butanol-HOAc-H20 (3:1:1, v/v/v)E solvent AZ Al-&3g o W
AA 2 vanillin-HCI-EtOH £ & HE3sla 719 7 x3ted S A&

2] 8 3AFEEY TF+ IH-NMRI 13C-NMR, 183 AL ~2dEH]S F
st AT FXE FHEEY.

do,

ax

2.5 DPPH radical 27} & ol 8% 343 49
1,1-Diphenyl-2-picrylhydrazyl (DPPH)Z ©]&3 free radical 2A4% #4& A

o
(
N

7]

st WA A 57 RYESH SHFESS 1000 ppm (10 zg/10 409} FEZ VE3
methanol 8 ¥ 4 ml7} £oJd= A 4o Aol Z+zF 0, 10, 20, 40, 80 wH¥ 92 U
015 mM<] DPPH 1 mE 42 F A4 30&7 912471 3 517 nmoilA 3% F4

Z ZA3 Yl s a9 ANEE FreiA 2 UERTe FFEE 50% FAAT =Y
o N9 ¢ugs AAY F=UAC0)Z et ATE FAsE 2 71Ee] S EA
! BHTS AAd4eAIQl a-tocopherol® vl wdtHA zZt 31gE 2L K E9 IC50& 3t
o Jitsgoel ¢4 248 g A o
ged =59 T2 ICxa@ U S o)&3td AMdstart
Y=AX +B

F

X
Y = 3= = (1/2) x (F37M9 )
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3. 4% 4 u&

TAUH 9] ethylacetate®4 3 E 23344 g8 FEZH FYstz Sy iz
HA MeOH-H20 (51, V/V)% Abgete] 12 22 & AAIEE 49 FEor Esidon
ALERZ %7139t 5= 3 54 A%2" 92 ALE-1 340 g, ALE-2 1068 g, ALE-3 2.83
g, ALE-4 381 golsz;lwq ALE-33% ALE-4 R¥&& AazvieadyE A7 #3d
MeOH-H202 =o|d ol B2 AAol AAAN oA AMEAARo= AA s NMR2EY
S & Axy 29w wgA e | (polydatin, 1.5 g)& A< 3 UATh o]F oA
ALE-3 H#& MeOH-H20 (211, 11, 1:2, 1:3, 1:5, 16, v/v)& £ EmMIZ A&3to] d&54
Jd APAEnE 1A E AANS A7 ALE-312, ALE-3212 181 ALE—32112<>M e
= WFAQ &3E 4 (kaempferol-3-O-B-D-glucopyranoside, 181 mg)E 4& 4 AU
Al ALE-28-%8 MeOH-H20 (2:1, 1:2, 1:4, 1:6, v/v)¢} EtOH-hexane (4:1, V/V)e /2
S ALESte] A4 ZHazvntEad 9 E XS Z3 ALE-2222914 pyrone A€
o] 33E 5 (5-hydroxy-6-methyl-a—pyrone, 148 mg)S w3 3¥ 3L, ALE-2233229 4 =
ghubE vl A 3HEHE 2 (naringenin-7-O-B-D-glucopyranoside, 106 mg)E @3 3o
m  ALE-22320014 ZZnuixes wdAd 33 E 3 (aromadendrin-7-O-B-D-gluco-
pyranoside, 15 g)& 4% + U}

OH O

OH O
aromadendrin-7-O-f-D-glucopyranoside  kaempferol-3-O-8-D-glucopyranoside

H;;CICj/o
P
HO 4/

5-hydroxy-6—methyl-a¢—pyrone
Figure 1. Structure of Isolated compounds from the needles of A.bies koreana Wilson.
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3.1. 3 E 1 (Polydatin)

Ao ARG Boex EZo s D-TLCAOAN A FMoz uee 37, UVAaz
- FplAE Aoz Vet on olw R H2 0.29 (solvent At 0.20 (solvent B)e] 1Tt

FAB-MS : Calculated for CaHzOs 390, Found m/z 391 [M+H]".
- '"H-NMR (400 MHz, &, MeOH d,) : 333 ~ 349 (4H, m, H-2", 3", 4", 5"), 370 (1H,
dd, J = 575 Hz, and J = 12.01 Hz, H-6"), 392 (1H, dd, J = 2.01 Hz, and J = 12.08
Hz, H-6"a), 489 (1H, d, J = 7.3 Hz, H-1"), 644 (1H, ¢, J = 2.14 Hz, H-4), 661 (1H, br
s, H-6), 6.26 (2H, d, J = 862 Hz H-3, 5"), 6.78 (1H, br s, H-2), 6.83 (1H, d, J = 16.29
Hz, H-7), 7.00 (1H, d, J = 16.27 Hz, H-8), 7.33 (2H, d, J = 862 Hz, H-2', 6').

“C-NMR (100 MHz, &, MeOH-dy) : 6297 (C-6"), 71.86 (C-4"), 75.34 (C-2"), 78.43
(C-3"), 7863 (C-5"), 102.78 (C-17), 10447 (C-4), 107.39 (C-2), 108.73 (C-6), 116.88

(C-3", 5'), 127.05 (C-7), 12931 (C-2’, 6), 130.37 (C-8), 130.71 (C-1"), 141.82 (C-1), 158.86
(C-4"), 159.96 (C-5), 160.86 (C-3).

3.2. 3%} = 2 (Naringenin—-7-O-B-D-glucopyranoside)

A g FREA A2 es AD-TLCROAM FHoz wgg sffi, UVHE 3}
e 207 Vel on ojn) Ry 32 0.68 (solvent A)3 0.63 (solvent B)o] T}

FAB-MS : Calculated for CzH»2Omw 434, Found m/z 435.24 [M+H]".

'H-NMR (400 MHz, 6, MeOH-dy) : 272 (1H, dd, J = 258 Hz and J = 17.08 Hz,
H-3eq), 3.11 (1H, dd, J = 12.64 Hz and J = 17.12 Hz, H-3ax), 3.30 ~ 4.13 (5H, m, H-2",
3", 4", 5", 6"), 478 (1H, d, J = 993 Hz, H-1"), 5.33 (1H, d, J = 11.04 Hz, H-2), 596 (1H,
s, H-6), 596 (1H, s, H-8), 6.81 (2H, d, J = 850 Hz, H-3, 5'), 7.29 (2H, d, J = 851 Hz,
H-2', 6').

“C-NMR (100 MHz, 8, MeOHd,) : 43.89 (C-3), 62.93 (C-6"), 71.84 (C-4"), 75.21
(C-27), 8020 (C-5"), 8048 (C-3"), 8255 (C-2), 96.38 (C-8), 9643 (C-6), 10328 (C-10),
10599 (C-17), 11637 (C-3', 5, 12008 (C-2', 6'), 13004 (C-1), 15907 (C-4), 16425 (C-9),
164.29 (C-5), 167.32 (C-7), 198.12 (C-4).

3.3. 3¥¢E 3 (Aromadendrin—-7-O-B-D-glucopyranoside)

QY =BM9 FoaAM HEZ QX 2D-TLCAHAA =@M or w&s 33, UVHE 3}
AME Ao R Yelgton o) Ry k& 043 (solvent A)¥} 0.72 (solvent B)S3t}.

FAB-MS : Calculated for C;H»On 450, Found m/z 451.16 [M+H]".

'H-NMR (400 MHz, 6, MeOH-dy) : 330 ~ 338 (GH, m, H-2", 3", 4", 5", 6"), 459
(1H, d, J = 11.65 Hz, H-3), 496 (1H, d, J = 7.02 Hz, H-1"), 501 (1H, d, J = 11.76 Hz,
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H-2), 6.19 (1H, d, J = 212 Hz, H-6), 622 (1H, d, J = 2.14 Hz, H-8), 6.83 (2H, d, J =
844 Hz, H-3', 5'), 7.35 (2H, d, J = 855 Hz, H-2', 6').

BC-NMR (100 MHz, 8, MeOH-ds) : 62.29 (C-6"), 71.11 (C-4"), 7377 (C-3), 7461
(C-27), 7775 (C-3"), 7824 (C-5"), 85.13 (C-2), 6.9 (C-8), 98.29 (C-6), 101.27 (C-1"), 103.49
(C-10), 11614 (C-3, 5), 12906 (C-1"), 13043 (C-2', 6'), 159.28 (C-4'), 164.27 (C-9), 164.76
(C-5), 167.30 (C-7), 199.39 (C-4).

34. 3¢ E 4 (Kaempferol-3-O-p-D-glucopyranoside)

=dAe Fd2x AEZ Q2 2D-TLCAANA Ag @M o =g gkg-& s, UVHE &
M= Aoz yeltow oju Ry gt 058 (solvent A)¥ 0.22 (solvent B) .

FAB-MS : Calculated for CzHzOn 448, Found m/z 449.18 [M+H]"

'"H-NMR (400 MHz, 8, MeOH-ds) : 321 ~ 394 GH, m, H-2", 3", 4", 5", 6"), 5.24
(1H, d, J = 7.06 Hz, H-1"), 6.19 (1H, d, J = 1.08 Hz, H-6), 638 (1H, br s, H-8), 6.88
(2H, d, J = 857 Hz, H-3', 5'), 805 (2H, d, J = 871 Hz, H-2', 6').

BC-NMR (100 MHz, 6, MeOH-dy) : 6264 (C-6"), 71.37 (C-4"), 75.76 (C-27), 7806
(C-5"), 7843 (C-3"), 94.85 (C-8), 100.00 (C-6), 104.16 (C-17), 10569 (C-10), 11610 (C-3’,

5"), 122.80 (C-1"), 132.32 (C-2', 6'), 13549 (C-3), 15853 (C-2), 159.09 (C-9), 16161 (C-4'),
163.06 (C-5), 166.24 (C-7), 17951 (C-4).

35. 3312 5 (b-Hydroxy-6-methyl-a—pyrone)

AMe] AN Eoar AEZQA 2D-TLCAIA FAo=z whe-2 393 UVHEZ 3o
M gAoz el on olu Ry 42 0.85 (solvent A)¢} 0.80 (solvent B)o|Ath

EI-MS : Calculated for C¢HsOs 126, Found m/z 126 [M]".

'H-NMR (400 MHz, 5, MeOH-d,) : 2.33 3H, s, H-Me), 638 (1H, d, J = 55 1Hz, H-3),
793 (1H, d, J = 551 Hz, H-4).

BC-NMR (100 MHz, 6, MeOH-dy) : 1462 (C-Me), 11478 (C-3), 14494 (C-6), 15261 (C-5),
156,67 (C-4), 17564 (C-2).

3.6. DPPH & t)Z 4A TS o83 43 A3

7Y 49 7 FgEEY 99 gFEES 1’ A 31 DPPH radical 27 & o] &
e 712 3atst HEgS AAEAY JFEE é = 71E9 A4 shatskAl¢l BHTS}
A FA43kA 9l a-tocopherold AM&3S 323t & H] 3 34 o}

Table 194 H=ule} o] ZF RYEE FoA Eéff“—%%% gAo] glgion 847
CH2CIZ &AAAT o= Axe 45 YehyAd 23 SFEE ST+ polydatinel] A
B 24¢ dehiion uux SgESe Ao i Aoz vehget
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Table 1. Antioxidation activities of the fractionated extractives and isolated compounds
from the needles of Abies koreana Wilson

Sample ICs0 (ug)

BHT 1208

Control a-tocopherol 14ug
Crude extractive | -

. Hexane soluble fraction 45ug

S;;‘;it?f; fractionated 1 . Soluble fraction 38yg

EtOAc soluble fraction AT

H>O soluble fraction 328

Polydatin g
Naringenin-7-O--D-glucopyranoside -
Isolated compounds Aromadendnn-7-O-f-D-glucopyranoside -
Kaempferol-3-O--D-glucopyranoside -
o-Hydroxy-6-methyl-a—pyrone =

4. 8 &

TFAUF 9] deolMHolE 7€ 52 sephadex LH-202.2 33 APAZvlETD
R E HAg 2"€ul Ade polydatin(lbs g), ZZdvl= AE9 naringenin-7-O-B
~D-glucopyranoside (106 mg), ¢t == AL 9 aromadendrin-7-O-B-D-glucopyranoside
(15 g), E%rE ALY kaempferol-3-O-B-D-glucopyranoside (181 mg), pyron A& ¢
5-hydroxy-6-methyl-a-pyrone (148 mg)® #<& w3 vdst 79 SFES G st
A, polydatin®} aromadendrin W@ A= T2 ZAFHE D7l HAYoy @y H (o
2 Hol FAUF Ao FAHRoZ AZFHojATH DPPH radical 2AHE ©] 83 343
A8 2HE Fdv CHLL £43 H0 &A4dA4, gl &g d 33E Sde=
polydatinol A &4tst §5& YeERSAT
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