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Aol Qe Aeg vehygr)

ABSTRACT

The dried neeldes(15 kg) of Juniperus rigida were ground, extracted with acetone-HO(73, v/v),
concentrated, and fractionated with a series of hexane, CH;Cl, EtOAc and water on a separatory funnel.
Each fraction was freeze dried to give dark-brown powder and EtOAc and water soluble fractions were
chromatographed on a Sephadex LH-20 column using a series of aqueous methanol and ethanol-hexane
mixture as eluent. Spectrometric analysis such as NMR and FAB or EI-MS including TLC were performed
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to characterize the structures of the isolated compounds. The needles of Juniperus rigida contained a
large amount of (+)catechin, quercetin-3-O-a-L-rhamnopyranoside and isoconiferin, in addition to a small
amount of umbelliferone and quercetin-3-O-8-D-rutinoside. The antioxidative activities of each fraction
and isolated compounds were tested by DPPH radical scavenging method, and EtOAc soluble fraction,
(+)-catechin and quercetin-3-O-a-L-thamnopyranoside were effective.

Keywords: Juniperus rigida Siebold et Zucearini, isoconiferin, umbelliferone, quercetin-3-O-p-D-rutinoside,
DPPH, antioxidative activity
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2.1. SN =

RGO A2 FoE HBAY FH op- N HFIFE DERF L8 A8l Fe8
munis), 712%e sl Q9 Ao|7} 4-8 mme Fm T 2= A

o7t 6-7 mmE YR 7 FHUF(J. communis

var. montana) 181 vlgt7lol A Age dExe7t 22. 839 zH ¥ =&

Z(var. koreana T. Lgz) °] JATHA, 1996). =3t
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F3td 89 37t ol 53 dobde A £ A7) 98t o9t & 2AE 43 vHE A3ty
3 geh(o], 1990). AZRE =NFUFE FE B TE3

golu} gag @ol] AbgEo] gt TEE FEES Y Z2rdoA AL, Hdd
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ALgErl 1 ge]-go= EtOH-hexane £33} MeOH
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FEAL AHESIT BHPoRHE Yol 489
2 fraction collector(Gilson FC 204)& o] &3l &
2oz Agad] wgton Ry B gole
Ag2 2 dFaotEa#9(TLC)E o] &3ty
g2lstdel. AAEWE 6% AcOH(solvent A)# ¢-
BuOH-AcOH-H;0(3:1:1, solvent B)S AM&3}%2
o TLCA A€ 3138 UVHZ(ENF-2400) 2
#3319 31, vanillin-HCI-EtOH &g A€ TLC
Hol| EF3lo] S E A28 BT 23 @
e 28 FAsr] st solvent At
solvent BE ¢A12 02 natsle] Holsts 2314 vt
FAEMEOHIE AT 9, 24H B2 F
Agol A7e e AAFEE HAste G5
k.

Aol HELY EYE 2062 g& HZH
(4 cmX60 cm)oll F9)831 MeOH-H,0(4:1, v/v)&
428l2 at 13} EelE A8 479 BEo
2 Feslglen RLEZ ®7|8t9tt 54 Az9 %4
< RLE-1 8.83 g, RLE-2 0.97 g, RLE-3 5.30 g,
RLE-4 2.01 golley, A RLE-18 MeOH-H:0
(1:1, 1:3, v/v)3 EtOH-hexane(4:1, v/v) 2.2 @&
HQ AYaz2vEadEE AAEA SEE 3
(isoconiferin 264mg)&, RLE-2E& MeOH-H.0(1:1,
1:3, v/v)& EtOH-hexane(4:1, v/v)& AH&3le 3
W& 4(umbelliferone 17 mg)E, =28]1 RLE-3&
MeOH-H:0(1:1, 1:3, 1:4, v/v)3 EtOH-hexane
(4:1, v/v& 2183t 3dE 2(quercetin-3-0-a
-L-rhamnopyranoside 1.13 g)$ &gE 1((+)-
catechin 1.97g)% 4& 4 Uk

E=AFUE Qo #84 ££9 16.52 g& RFElEH
o 918tz MeOH-H0(1:1, v/v) & AH&3te] 374
BRog Hysglen RLHE ®7|sdt 54 A
Z¥ & RLH-1 13.90 g, RLH-2 0.82 g, RLH-3
1.08 gel9len RLH-2Z MeOH-H:0(1:3, v/v)3t
EtOH-hexane(4:1, v/v)2 A 2rlE#HHE A4
8le] 3138 3(isoconiferin 226 mg)E, RLH-3&
MeOH-Hp0(1:3, 1:5, v/v)& ARg3le] B4E 5
(quercetin-3-O-a-L-rhamnopyranosyl-(1"—6")-$-
D-glucopyranoside 26mg)E AAH 22 Helsidot.

2.4, ©e|stgtEe fxEY

229 S EEY TREARL FYddty 75
H4E#9] 400MHz NMR spectrometer(Brucker
ADVANCE DPX)E& AHg3ted 'H, "C-NMR A4 E
H3 HETCOR 2~¥EHG B3t delga9
A8 EAF 4L Ay 5 AEds8Y
VG70-VSEQ Mass spectrometer® ©]-83l¢] FAB
4 EI-MSEAYE AA s

Quercetin-3-O-a-L~rhamnopyranoside (2)

Rr : 0.63(solvent A), 0.25(solvent B)

FAB-MS : m/z(M+H)" 449

'H-NMR (400 MHz, 8, acetone-ds) : 0.93(3H,
m, H-CHs(rha)), 3.29~4.22(4H, m. H-2', 3. &',
5, 5.34(1H, s, H-1"). 6.19(1H, d. J=1.96Hz.
H-6). 6.36(1H, d. J=1.97Hz, H-8), 6.90(1H, d,
J=8.30Hz, H-5"), 7.30(1H. dd, J=2.00Hz, 8.29Hz,
H-6'), 7.33(1H, d, J=1.99Hz, H-2").

BC-NMR(100.6 MHz, 8, acetone~ds) : 15.01
(C-Me), 69.23(C-5"), 69.38(C-3"), 69.49(C-2"),
70.53(C-4"), 92.04(C-8), 97.16(C-6), 100.86(C-1),
103.16(C-10), 113.68(C-5"), 114.19(C-2), 120.19(C-6"),
120.43(C-1"), 133.53(C-3), 143.76(C-3"), 147.16(C-4),
155.85(C-9). 156.62(C-2), 160.55(C-5), 163.35(C-7),
176.95(C-4).

Quercetin-3-0O-B-D-rutinoside (3)

Rr : 0.52(solvent A), 0.31(solvent B)

FAB-MS : m/z(M+H)" 611

'H-NMR (400 MHz, &, MeOH-ds) : 1.12(3H, d,
J=6.11Hz, H-6"'(rha)), 3.26~3.82(10H, br m,
H-sugar protons), 4.52(1H, br s, H-1"(rha)),
5.10(1H, d, J=7.45Hz, H-1"(glc)), 6.19(1H, br s,
H-8), 6.38(1H, br s, H-8), 6.87(1H, d, J=8.39Hz,
H-5"), 7.62(1H, dd. J=1.60Hz and J=9.99Hz,
H-6"), 7.66(1H, br s, H-2").

"“C-NMR(100.6 MHz, 5, MeOH-ds) : 17.92
(C-6"), 68.58(C-6"), 69.73(C-5"), T71.40(C-4"),
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72.11(C-37), T2.26(C-2"), 73.96(C-4"), 75.75(C-2),
77.21(C-5"), 78.19(C-3"), 94.90(C-8), 99.98(C-6).
102.44(C-1"), 104.78(C-1"), 105.63(C-10), 116.08(C-2").
117.73(C-5"), 123.13(C-1'), 123.60(C-6"), 135.66(C-3),
145.84(C-3'), 149.82(C-4"), 158.50(C-9), 159.34(C-2),
162.96(C-5), 166.04(C-7), 179.40(C-4).

Umbelliferone (4)

Rr : 0.81(solvent A), O(solvent B)

EI-MS : (M) m/z 162

'H-NMR (400 MHz, &, DMSO-ds) : 6.19(1H, d.
J=9.4THz, H-3), 6.71(1H, d. J=1.90Hz, H-8), 6.78(1H,
dd. J=2.05Hz and J=8.43Hz, H-6), 7.51(1H, d, J=8.49
Hz, H-5), 7.93(1H, d. J=9.45Hz, H-4).

3C-NMR(100.6 MHz, &, DMSO-ds) : 103.04
(C9), 112.00(C-10), 112.09(C-3), 114.08(C-6), 1054(C5).
145.42(C-4), 156.39(C-9), 161.34(C-7), 162.45(C-2).

Isoconiferin (5)

Rr : 0.62(solvent A), 0.62(solvent B)

EI-MS : (M) m/z 342

"H-NMR (400 MHz, 8, MeOH-d,) : 3.22~3.83
(6H. m, H-2'.3' 456, .6"), 3.87(3H, br s, H-OMe),
4.30(1H, dd, J=6.86Hz and J=12.4THz, H-9,). 4.38(1H,
d. J=7.1THz, H-1), 4.51(1H, dd, J=5.81Hz and
J=12.5Hz H9,), 6.21(1H, dt, J=6.3%Hz and J=15.T9Hz,
H-8), 6.59(1H, d, J=15.83Hz, H-7), 6.75(1H, d,
J=8.1THz. H-5), 6.87(1H, dd. J=1.65Hz and J=8.11
Hz, H-6), 7.03(1H, d, J=1.35Hz, H-2).

BC-NMR(100.6 MHz, 8, MeOH-ds) : 56.39
(C-OMe), 62.85(C-6"), T71.05(C-9), 71.73(C-4),
75.18(C-2'), 78.02(C-5"), 78.16(C-3'), 103.18(C-1),
110.60(C-2), 116.22(C-5), 121.20(C-6), 123.75(C-8),
130.40(C-1), 134.33(C-T), 147.73(C-4), 149.11(C-3).

2.5. DPPH radical 2HHE 0|8t g4t
3t A

7 2883 v RYEES FYW 5

Shid

Weke 49 4 mes} 0.15 mMe] DPPH 1 méE
F g A 3083 vhEAIZ H 517 nmellA :S%*E
ZAE A% A Zre AlE FE7 g2
ol & 50% §3=o A4E YeEhlE AAY F
Z(ICs) 2 JeRRTE 3dstE e FAFAEA Y
BHT¢} 4 3HatslAl9l a-tocopherols B] w8} A
7} 38 2 BB ICsd T3l F4tstEe] ¢
3 B2S A%t nR 3.

3. @1 ¢ nE
LEUE Qg o dolAEHo|ELYT 84 B
8o 27 flavonoid ¥ Fol A% uidAl 33
@1 (+)-catechin(1), quercetin-3-O-a-L-rhamnopyranoside
(2), quercetin-3-O-B-D-rutinoside(3)2 w&lstsl

ow, coumarin 33EQ umbelliferone(4)# cinnamic
acid B2 <! isoconiferin(5)2 @& st}

(+)-Catechin (1)

Quercetin-3-0-a-L-thamnopyranoside (2)

Quercetin-3-O-8-D-rutinoside (3)
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Umbelliferone (4)

"ot

Isoconiferin (5)

Quercetin-3-0-a-L-rhamnopyranoside (2)

B18HE 32 A A flavonolF =AM EA aglycon
o] quercetin®2 C-32] ¥JX|¢ rhamnose’t 2%
Belo] vigA sigrEolvt TLCYAA 383 o%F
% Ree 0.63(solvent A), 0.25(solvent B) 2 bt}

'H-NMR spectrumel A 7.33(d, J=1.99Hz), 7.30
(dd, J=2.00, 8.29Hz) % 6.88(d, J=8.30Hz)ppm*]
M 2EL AP A9 flavonol®) catechol BEe] &)
& HoFH, 6.36% 6.19 ppm® meta coupling®
932 EL flavonole] phloroglucinol A¥3 ¢] H-83}
H-69-8 ¥ &3] Jebdch(§, 2000: Oleszek et al.,
2002). 3W ARl ZF3t3 2+ rhamnoses] H-1"
2 5.34ppm 2.2 downfield¥| o] doublet peakZ V}E}
va 9len Jgto] 1.18Hz84 o-L HeiYS & 4= ¢l
t}. rhamnose®] Y A] peak E-& 3.29~4.22 ppmoll
A YeRtar 9127 rhamnose?] methyl71& 0.93 ppm
oA AYH peakE HolFa UrHAgrawal,
1992: Oleszek et al., 2002).

8 C-NMR spectrumell 4] 176.95 ppm- flavonol
o] carbonyl& RAFH, AS9] C-T8 C-5& 44
163.45 ppm# 160.55 ppmel A etz C-634 C-8
< 97.16 ppm3t 92.04 ppmell A 2 E ez 9
=1 o]R& A3 A2 phloroglucinol AF-E B
£ RAeuh(¥, 20005 Oleszek ot al., 2002; Agrawal,
1989). C-2¢ C-32 ol3AHE stxu Y7l wEol
156.62 ppm¥} 133.53 ppmolA H2E el 3l
on, o]32 $H2000)0] g quercetinkrh Z}+z}
8 ppm¥ 4 ppm A5 downfield® A2 Hol rhamnose
7} C-3 $1A Ao AFE YERE FACITH
BEANA FA717F A¥HA JE C-3'9 C4'E
143.763} 147.16 ppmollA, A7} AEH A ke
C-2'.5".6" 22}t 114.19 ppm, 113.68 ppm, 120.19 ppm

oA peakE HoJF3 9lon catechol B #HH
E Jehix AHE, 2000). C-3 A= A=
rhamnose?] C-1"% 100.86 ppm®I 4] downfield o]
Yehti Yz @252 70 ppm F2A 2R
9l 92E vEhNY rhambnosed] methyl?] B4
15.01 ppmelM HEHQ ¥zE RAFz Y
(Agrawal, 1992: Harborne, 1994: Oleszek et al..
2002). FAB-MS ~#Eg2 228 M+H7| 4498
o 31gE] EAF 4489 83| Ux)stm ot

Quercetin-3-0-P-D-rutinoside (3)

33 32 =@M UM £44 BYoM 2
3 HeE dEEAen TLCAAM R 0.52
(solvent A), 0.31(solvent B)o|1 3, UV 3}ojl A
T BMos PEEII o] SRFE-S glucosedl] rhamnose
7} 2L ¥ rutinose”} aglycon$] quercetin® C-3
Ax1e] AgE SFEE rutinolgnE 3},

'H-NMR 23 E&6|X 5.10 ppm®] 53 C-30]
A3EA AE glucose o H-1"9) dAFs= Ao
downfield2 ©]&38}4 doublet2.2 YJehtar gl
Jakel 7.45Hz 2 B-D-glucosed & & %= 912 4.52 ppm
9] 92 rhamnose®] H-1"& Y™ o-L-rhamnose
o] Feid & & F itk WA glucose®} rhamnose
9] $4E0] 3.26~3.82 ppmollA] = EAE multiplet
22 vehtn 9t rhamnose®l methyl”)= 1.12 ppm
oA AYH HAE F3 Yck(Ham 5, 1997). &
A, aglycon?] quercetin® 459 AAE 3FE
2 R $H2000) 2} Slowing 5(1994)¢] Bug A3} F
A Jerda gl

BO-NMR 2:#]EollA] 102.44 ppme} 3= glucose
9] C-1"9] B3 2A C-37 AdFE st 7] wFol
downfielddlo] Vet glom ym= C-27, 3, 47,
5, 67l s@shs B3] 242} 75.75 ppm, 78.19 ppm,
71.40 ppm, 77.21 ppm, 68.58 ppmollA YEl} 1 ¢l
v} 3, 99.25 ppme] A= glucose?l C-679 2
8tal 90 rhamnose?] C-179) szoln] bz
C-2”, 3", 47, 579 3 3EL 71.71 ppm, 70.80 ppm,
73.02 ppm. 68.91 ppmolA Vel 911, methyl
7] &4t 16.53 ppmelld A8 HA2E Holn
2lr}. o)A (1989)3 Ham E(1997)¢] 223 rutin
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3} Uxsz Aok FW, FAB-MS 2HEHdA £
A BAX7F (M+H)T m/z 610284 o] 83HE 9
gk 6099 xstn gt

Umbelliferone (4)

FFE 4= FM AAHAG £ELDEA oHolAH o]
EfA BYdM AAAYeR ¥ F ANeH
TLCAYI A2l Rk 0.81(solvent A)T 0(solvent
B)olQa, UVAE solXe AMo2 AFHAT

o] FEL coumaring 7B FAo2 s 33t
B2A 79 #3717 AgH Jde FEolth
'H-NMR £~ EZA 6.19 ppm¥ 7.93 ppme]
ax z+zt H-33 H-424 doublete s vrelh}ar gl
ow Jgtol Z+z} 9.47Hz9t 9.45Hz2A 1 E o] F
£ cis¥ee 7RYE & & gUoh(e], 1999). guy
o2 trans¥ 9] o|FAEE oIFL UL FALEY J
e 17THz AEE YU cis B o)FAHES X
g s4de § FAY oY FA2EY Jp2
10Hz A=2 Jehdtl Silverstein 5(1991)¢] A
=9 v Aok

BC-NMR 2#EZIA C-32 112.09 ppmolAl,
C4% 145.42 ppmollA YAl glem C-29] carbonyl
719} conjugation 7] W&ol C-47t downfield=
C-32 upfieldE o] FH A} C-23= 162.45 ppmol| A
vehta glen carboxyle] obd ester®] el 2
o] 982 ¢ 4 ItKMatsuda 5, 1994: F, 2000).

Phenol$¢] 2%+ H-5& H-63} ortho coupling2
2 751 ppmolA doublet(J=8.49Hz)22, H-62
H-59F H-89] coupling®& 6.78 ppmol A double
doublet(J/=8.43, 2.05Hz)2.&, H-8& H-63 meta
coupling2 2 6.71 ppmolA doublet(J/=1.90Hz) 2
2 zzh Jehda Qi A7 d¥gd C-T2
161.34 ppmolA, C-9= 156.39 ppmolAd, C-10&
112.00 ppmolA et T 9T},

EI-MS 24914 (M) 9] m/z& 1622 el Gon
umbelliferone] 212 1629} 5 U 8HA et

Isoconiferin (5)
SI3HE 38 =@M AFPER dEolHHE ¢
F44 BN d=Ees TLCANA Rgke

0.62(solvent A)$} 0.62(solvent B)H 3 UV 3}
JHE ZNoR BEo] Hon e Ao
2 ugE 3

o] =L HEde C-35 C-49 42 methoxyl
719k 417 AgS st e C-10 Adstn
9l Cs 249 C-99 glucose’t AEHS 343 AYE &
ele] 33F}EZ A, C-490 glucose?t AFStT T Cs
ZH9 C-99 #2717 Z¥E 33 U= phenyl-
propanoid AlE9 33E4Q coniferin® isomeroltt,

'H-NMR 29 EZN RE nlel Zo] Hudhe
C-37 C-4°l methoxy”]¢t #4717t 2%< 3tz 9
7] Y& catechol Fejd& & 4 Ut} webrf H-2
= H-63} meta coupling©-2 7.03 ppmelA doublet
(J=1.35Hz) 22 Uele, H-6& H-29F H-59 cou-
plinge. 2 213} 6.87 ppmelA double doublet(J=
1.65, 8.11Hz) 22 vjeht H-5% 6.75 ppmollA] J
Zrol 8.17Hz¢! doublet2 & veEbdTh Greca 5(1998)
2 7. aethiopica®| A coniferin®} isoconifering
g3t} B s, coniferindiAel H-5% isocon-
iferin®.t} 2 0.4 ppm downfield® 7.11 ppmolA 7
A& F3 3le™ 4717} obd glucose’t AdHE 3
3 7] W&ol PC-NMR 2#E o)A methoxyl
71¢} 4717 A%k Q1= C-39% C-4%= 149.11 ppm
7} 147.73 ppmol A £4AQ) H3E Yehlin v
A C-2, 5 69 #3aE 747 110.60 ppm, 116.22
ppm, 121.20 ppmol A catechol Fei} F-ALSHA B
olx U}, A, C-12 Greca $(1998)¢] B
coniferin®t} 3 ppm FXE upfield¥ 130.40 ppmell
A Jehta gtk C-99 2#E 8t A= glucosed
H-1' 4.38 ppmoilA] doublete.2 Holx glon o]
2 & glucose’} aromaticEol A= o] A B
veblin} Jgkol 7.77THzZ B-D-glucopyranose&
ot 4= 2th. methoxy?l B4+ 56.39ppmol AUEl}
o oA Z wlAF] AFE YIS et

C-191 Z¥3tT Yt C FAT2E 'H-NMR 24
EdoA Hiz vlo} o] H-T2 UHIF H-89] 9%
2.2 6.59 ppmoliA] doublet.o g Yeh}H H-8& 9
A3 H-99 F 9] F29 H-79 49 93] 6.21
ppmellA] double triplet®] 32E Uelg 3 St} of
T A9 Jitol ztzh 15.83Hz¢} 15.79Hz81 Ao 2

— 64 —
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Table 1. Antioxidation activities of the extract

et Zucearini) 99 F&4%¥ ¥ i3 ¥4

ives of needles of Juniperus rigida

Compound ICsoug)

Control BHT 12 ug
a-tocopherol 14 ug

Extractives of the needles Hexane soluble fraction 48 ug
of Juniperus rigida Siebold CH:CL; soluble fraction 42 ug
et Zucearini EtOAc soluble fraction 10 pg
HO soluble fraction 47 ng

(+)>Catechin 11 g

Quercetin-3-O-a-L-thamnopyranoside 14 ug

Isoconiferin

Umbelliferone

42 pg

Quercetin-3-O--D-rutinoside

Bol ME trans 7E2YE & F Utk Dubeler §
(1997)2 Fagus sylvatica®) 5394 cis-isoconiferin
& dElstgded, H-7% H-89 Jto] 12Hzo9A cis
T2 FEAL FEEH v k. §3, glucose”t
A%E 33 e C-99) F A 4+ vicinal F4
¢! H-8% geminal +4%! H-9¢}¢] 9oz 2}z
4.30 ppm% 4.51 ppmliA double doublet?] HAE
Uehlz 2tk ¥C-NMR 2% E2 %A 134.33 ppm
< H3E C-78& JehE Aol C-9& 71.05 ppm
A vepta e, ©] 2 Dubeler 5(1997)¢]
H 1% coniferin®2t} 7 ppm A% downfieldsio] Y
Ehda Qloh, E§ QA C-8& 123.75 ppmoE
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