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Extractives from the leaves of Thuja orientalis Linnaeus'
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FuuF 48 AFHY AxAD F BLE AR olAE-E(73, v/v)E FE8 1 hexane,
CHCl, EtOAc, 123 F8A4eg EHstdq FHPZE AFHG. I FolA EtOAc #8&
Sephadex LH-2002 ZX& ZyoA we-&s} g4 EFAE & 82 AMgstq 2
gt dE AAEAT deld SFEELS TLCE #AF F NMREHEYH S A&}
A8 FERIEE sHr FABMSEX EAFE FAHIAT. FE quercetin3-Oa
-L-rthamnopyranoside®} myricetin-3-O-a-L-thamnopyranoside-2 flavononol X4 Eo] thgkog ¥3
Hol Ao viw L 9| (+)-catechind} (+)-gallocatechin 22 flavan 33JEEE T4 &
g HAAck & £ YEEH deld 3¥EEL DPPH ud £AHE o &3t Fu3ldde 4
Alstglen, BF 8 43 %50 Je A2 YENCT

ABSTRACT

2kg of the dried leaves of Thuja orientalis Linnaeus were ground, extracted with
acetone-H,O(7:3, 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 a EtOAc soluble portion of the powder was chromatographed on a Sephadex
LH-20 column using a series of aqueous methanol and ethanol-hexane mixture as eluents.
Spectrometric analyses such as NMR and FAB-MS including TLC were performed to
characterize the structures of isolated compounds. The leave of  Thuja orientalis Linnaeus
contained a large amount of flavononol derivatives such as quercetin-3-O-a-L-rhamnopyranoside
and myricetin-3-O-a-L-thamnopyranoside in addition to a small amount of flavan compounds
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such as (+)-catechin and (+)-gallocatechin. The antioxidative activities of each fractions and

isolated compounds were done by DPPH radical scavenging test, and all of them were

indicated strong antioxidative activities.

Keywords : Thuja orientalis Linnaeus, leaves, extractives, flavononol derivertives,

flavan compound, DPPH, antioxidative activity.
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FL-33 0.18g, 24 3.72go2 ¥z & 4+ U
t}. o] FojA FL-32 F#-& MeOH-H,O(1:2,
14, v/v)3} EtOH-Hexane(4:1, v/v)& A}&3}
o FL-3213%} FL-3223¢14] (+)-gallocatechin
(169mg)-& E2ldl¥ 1, FL-32129} FL-322290 4
(+)<atechin(1.09g)& ¥ ¥ 4 AU oA
FL-324 X %§& EtOH-Hexane(4l, v/v)3}
MeOH-H,O(1:4, v/v)E Al&3dle d%3QQ=
EnfEagsE A A8t FL-324200| A
quercetin-3-O-a-L-rhamnopyranoside(130mg) &
¥estdx,  FL-3243<04]
-L-rhamnopyranoside(47mg) & ¥l & 5 AN
o dPIAZeEIYHE dAEn FFIe
HANA B FY =T AAHBg)ol AAe

fr N’° L

myricetin-3-O-a

2] NMR BAAT quercetin-3-O-a
-L-rhamnopyranoside £} myricetin-3-O-a

-L-thamnopyranoside7t E3Ho] = Aol
om 1 oz Mol o] ¥ YR S
Q9 7o FHRRAL T + AAT

ﬂ%d@

24. 8829 71x A

22E 3gEY T2E A7 Y
o Adgzes vz z2vlE 28 8 (TLC)
dAstRon HHEue o)F A
3 3stEe] olF AR B8 3F olFg
R)e TFaAT. ANEWZ 6% 248 A}
£3931 o]AL solvent AR 3FlgodH
t-butanol-z4F-E(3:1:1, v/v/v)E colvent B2
slE ). g UV 3 =(ENF-240C, 254nm %
365nm)atel| A AsfEefel  HMHAIZI TLC
plateg #&ste FHFE AL FIFA
o WA #Ae 93le varillin-HCI&
4 BRI

dejd IHFEE FEREAS 9o
Brucker 400MHz NMR spe(:tromdterE A}£-
ated 'H-NMR#} "CNMRE Z4&#dn 24
&M E= CD:ODE AHE-3t{ch 2|9 3§
B9 Ex% BAL VG70-VSEQ Mass
SpectrometerE o] 83t} FAB-MSEAME 4
A

il

2.5. DPPH radical 27%-& o8& a}2is} 43

SR Qlel A Ee2gh i}i}gi} *HYEE
7}A)51 DPPH radical &7 %5S ©]£3 g
Ml 48-E AAlEHE T

%t 28EF JFEES HIT w22 3
Mg Were 89 4miet 0.15mMe] DPPH
ImlE 4 F AJ2olA 3087 w1z o
514nmei] A] é T ZAE 3 gt
3 5= 2 5

3=

-r‘

> mlo

»-
mlm
T
ful
£
rr
o
2
lo
off
il
0

BHTe} 338 J-:Q]— i Q1 a-tocopherold} H]
S 7 HYE P $YBY ICud Tl
gakstg o] 943 %’Q% gtz 3k
=3



Bptell vl & 21(1) %%, 20024 6] 59
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26.1. 3}FE I: (+)-catechin

Ry : 0.55(solvent A), 0.38(solvent B)
"H-NMR(400Mz, 5, CD;OD) : 2.50(1H, dd,
J=8.14Hz, J=16.12Hz, H-4ax), 2.84(1H, dd,
J=545Hz, J=16.13Hz, H-4eq), 4.56(1H, d,
J=7.48Hz, H-2), 3.97(1H, m, H-3), 5.85(1H, d,
J=216Hz, H-6), 592(1H, d, J=2.13Hz, H-8),
6.71(1H, dd, J=1.69Hz, 8.16Hz, H-6"), 6.76(1H,
d, J=8.08Hz, H-5), 6.83(1H, d, J=150Hz,

H-2').
C-NMR(100Mz, 5, CD;OD) : 28.5(C-4),
688(C-3), 828(C2), 955(C8), 963(C),

1008(C-10), 1152(C-2), 116.1(C-5'), 120.0(C-6),
1322(C1), 1462(C-3), 146.2(C4), 156.9(C-9),
157.6(C-5), 157.8(C-7).

2.6.2. ¥E II: (+)-gallocatechin
Ry : 0.45(solvent A), 0.35(solvent B)
'"H-NMR(400Mz, 8, CD;OD) : 2.50(1H, dd,
J=7.77Hz,  16.15Hz, H-4ax), 2.80(1H, dd,
J=5.28Hz, 16.15Hz, H-deq), 3.96(1H, m, H-3),

452(1H, d, J=7.14H;, H-2), 585(1H, d,
J=2.09Hz, H-6), 592(1H, d, J=2.13Hz, H-8),
6.40(2H, br s, H-2', 6').

“C-NMR(100Mz, 5, CD;OD) 27.0(C4),
677(C3),  818(C2), 945(C8), 952(C-6),
97(C10,  1061(C2, 6),  1305(CT),
1330(C4),  1458(C3, 5),  1558(C9),
156.5(C-5),  156.8(C-7).

26.3. 3% E W :

quercetin-3-O-B-D-rhamnopyranoside
Ry : 0.63(solvent A), 0.25(solvent B)
FAB-MS : [M+H]" m/z 449

'H-NMR(400Mz, 8, CD;OD) : 0.93(3H, m,
H-Me), 329~4224H, m, H-2", 3" 4', 5,
534(1H, d, J=1.18Hz, H-1"), 619(1H, d, [=2.08
Hz, H-6), 636(1H, d, J=210H; H-8),
6.88(1H, d, J=8.30Hz, H-5), 7.30(1H, dd, J=2.00

Hz, 829Hz, H-6), 733(1H, d, J=1.99Hz,
H-2).

PCNMR(100Mz, 8, CD;OD) : 150(C-Me),
69.2(C5"), 69.3(C3"), 69.4(C2", 705(C4",
920(C8), 97.1(C-6), 100.8(C-1"), 103.1(C-10),
113.6(C-5'), 114.1(C-2)), 120.1(C-6),
1204(C-T), 1335(C-3), 143.7(C-3), 147.1(C4),
155.8(C-9), 166.6(C-2), 160.5(C-5),

163.4(C-7), 176.9(C4).

264 33HE IV :
myricetin-3-O--D-rhamnopyranoside
Ry :0.62(solvent A) & 0.24(solvent B)
FAB-MS : [M+H]" m/z 465
"H-NMR(400M%, 5, CD;OD) : 095(3H, m,
H-Me), 330~422(4H, m, H-2", 3", 4", 59,
5.31(1H, d, J=1.33Hz, H-1"), 6.20(1H, d, J=2.05
Hz, H-6), 636(1H, d, J=2.04Hz, H-8), 6.95(2H,
br s, H-2, 6).
PC-NMR(100M;, 5, CDsOD)
71.8(C-5"), 72.0(C-3"),
73.3(C-4"), 94.6(C-8), 99.8(C-6), 103.6(C-1"),
105.8(C-10),  109.5(C-2, 6'), 121.8(C-1),
136.2(C-3),  137.8(C4’), 146.8(C-3, 5,
158.5(C-9), 159.4(C-2), 163.2(C-5), 165.8(C-7),
179.6(C-4).

17.6(C-Me),
72.1(C-2"),
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NMR 2 FAB-MSEMog 1 FRE ZHAS
At}

OH
OH

R=H, (+)-catechin( 1)
R=0OH, (+)-gallocatechin(II)

R=H, quercetin-3-O-a-L-thamnopyranoside(II)
R=OH, myricetin-3-O-a-L-thammopyranoside(IV)

3.1. 3}§HE I ((+)-catechin)

AH¥Z 1L (H)-catechin®o ZA]  WlFE A
flavan7Al 52 &3HEojn UVllZg [A39
oo g Holz wAAde ML JelH
oluf 383 o]FZ Rz 0.55(solvent A),
0.38(solvent B)o}it}.

'"H-NMR2H E B A 585ppm 5.92ppm
gA F /9 doublet® H-63 H-82 e}
W& peakZA] A2 meta couplingo]l 22 3k
2 2.16Hz9} 2.13Hzo]th

o]#& phloroglucinol A%l A&
signal& Eol1 Q= FHolth(Bae ¢t ai., 1994).
2.50ppmol| 4] WE}Lt= double doublet signal
2 H-49] axial $4 2 A vicinal $49 H-3
of oA 814Hzo] JET geminal F49)
H-49] equatorial =40l 9J3jA 16.12Hz9] ]
#e zZed. 284ppme double doublet
signal®& H-49] equatorial 42 A g4
vicinal $4¢1 H-3d 9Js}A] 545Hz¢] J3t=
geminal 4=4~¢] H-49] axial <=4:9 2]&lA
16.13Hz9] Jat-€& YEdl Atk 3.97ppm9
B3¢ peaks H-39 424 Q143 H-234
H-4ax, H-4eqy4oll 93] multipletg Hojx
ITHE}, 2000; Foo et al,1989). E& H-2:=
H-3%9] coupling® & 4.56ppmo]| A doublet
signal& Rolm o oluf Jgh& 748HzH
t}. H-2’& 6.83ppmo A H-6'%9] coupling®.
2 doublet signal® JEeERJ: Jeov e
meta couplingo}”] wj&eo 1.50Hzo]icth
g1 H5& H639 ortho couplinge 2
6.76ppmoi| A} J3t 8.08Hz2} doublet signals
BoFEa ok 6.71ppme] double doublet
signal& H-6'2] peak2A QAF H-23 H-5
o] 9oz 27} 169Hz, 8.16Hzo Jgte
gz Qlt}h o] e o] 3§rEo] catechol B
& FUE An U9ee BAATn Yk,
2000; Bea et al., 1994).

PCNMR 25E32 'H-.NMRY $U% 3
FEYLS BAF1 Yo 2850ppmye AE
A2l flavan-3-ol¢] C-4 peak@ A flavonoid”}
Zt= carbonylzl7t A ZEHoO] YA g&& &
% Ut} 68.80ppmT} 82.83ppm<e  peakE-2
Zzy G337 G249 EEEHes Ao
flavan-3-01¢] C&9] HAFH A< signalg e
3 Y3, 2000; Agrawal, 1989). Bge] #+%
= catechol 2] Hef 2 A 146.21ppm#}
146.23ppmoll A FAL717F AgE C3 3 49
signalo] Uehbm Qo0 #4717 Agsol
AA ge C2, C5 adn C6L& A
115.24, 116.07, 120.03ppme| X Lbertss Qlch.
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o]7e AHAQ catechol BF¢ BPC-NMR ~
HEY peakE HoFEu YtHFoo et al,
1989; Agrawal, 1989). E3F phloroglucinol A
8o #3717 dgso] e C63 C82 &
2} 96.27, 95.48ppmol|A AH A peakEF H
o)1 glem, Umx C-5 C7 283 C9:=
157.81, 157.56, 156.90ppmolA] el ot
(%, 2000; Agrawal, 1989).

3.2. 83 11 ((+)-gallocatechin)

332 0= (+)-gallocatechin® 2 A A
HEHQ flavanA§) SgEols UVHE
e Ae B0z Yeiga BaAde 3
M08 ¥ HRom 83 oz R
.045(solvent A)9} 0.35(solvent B)o]ich.

o] I¥EN 3IFE1 e 2Fo]HL B
o] catechol@ e} 7} ofviel C-5'¢) FAt7l7t 3}
U o x5l e pyrogallold g sln
Atk Holth. wakd 'H-NMR spectrumol]
A B 6.40ppmol A BEel H-2, 69 signal
o] M2 djFol7] W& 3hte] & peakE
A vehudn deow 1 9o U 89
peakE2 FEI I FY3A vz 3l
tHFoo et al, 1997; Foo et al, 2000; 3},
2000).

PC-NMR  spectrumo]  9A]  Bgo)
pyrogallol8 e o]7] mj &) C3, 5¢ C-2, ¢
7t HE dqiyeleg 4717 2gH e
C-3',50] C-2,6'Ht; downfield= o] 145.8ppm
ol e dn C2, 6= 106.1ppmd] A
peakE Holil QIti{Foo et 4l, 1997). 21
C4'g peaks C-3, 59 7] ggoz
B2 R 13ppmA & upfield =] o]
133ppmel A UEhbE Xolg Molm ok
(3}, 2000; Foo et al, 1989; Agrawal, 1989;
Foo et al, 2000). Yo #] €259 peakE&
SHUE 17 FUT FHE HelFa Aok

33. ¥ EM
(quercetin-3-O-g-L-rhamnopyranoside)

gEmA
pyranosidew flavonolf+ =% 2 4 quercetin
9] 3¥ 9o rhamnoser} ZAFH Fuo
33E=Z 4 Bfol catechol BelE stumgrc).
o] IYEL UVHZE By dalozg W
ol EAAde MO Z Wgg o} o
9, 3183 olFg Re= 0.63(solvent A),
0.25(solvent B)Z }E}%til FAB-MS 2HEY
S A 498 o] IFEF9 Eapd 4483
Hahs) Axsta Yok,

"H-NMR spectrumel] 4] 7.33ppm¢} signal2
B&e] H-2'9] peak@ZA H-6#2 meta
coupling®. 2 Jgto] 1.99Hzel o0 7.30ppm
ol A 2] signal® H-6'¢] peakz A} H-2'9} H-5
o] 930 2 double doublete & VeI ¢
t}. 6.88ppm<| signal® H-5¢9] peakZ A
H-6'z7}9] ortho coupling®. 2 Jgk& 8.30Hzo|
At} 636ppm# 6.19ppm9} signalE-L H-8
4 H-60] Pl peakZ2A A Z  meta
couplingo] 7] wj&oll doublete 24 Jgre 7
2} 2.10Hze} 2.08Hzoluh(E, 2000; Oleszek et
al, 2002). 39 e AT Y=
rhamnose®] H-1"& 5.34ppme| A downfield
Ho] doublet peak® UEYI Uz
rhamnose®} ™A peakEL 3.29~4.22ppm
AN et 91er rhamnose$] methyl?)
< 093ppmolA] AY QA peakE RoJF T
ATHAgrawal, 1992; Oleszek et al., 2002).

PC-NMR spectrumo]] A C-4& 176.9ppmo.
2 flavonol®] A& A< carbonyl& Jeh)x
ATk Age FA7)17F A Je C7H
C5¢ Z+Z) 163.4ppm3} 160.5ppmoll Al 1}E}
Uz glen C63 C8& 97 1ppm3}
92.0ppmol A peak’} VeI QlEH o]lAL
A8 <2l phloroglucinol ARS BodZ:gs A
o]t}H(3}, 2000; Oleszek et al., 2002; Agrawal,
1989). C-2¢} C3L& o|&ZA%L 3t g7 o)

quercetin-3-O-a-L-rhamno-
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Fo flavan®] A BTY AA downfield= o]
2zt 166.6ppm3 133.5ppmol A peakE e}
U lew BEAA #4717 A A=
C-39 C4e 143.7ppm3}  147.1ppmol A
peakE RoF1 3, FA77F A=A &
L C256%v 7tz 114.1ppm, 113.6ppm,
120.1ppmol| A peak& HofF3 Qledl, oA
& 9A) M A catechol BE g
ERE Zlolth(3, 2000). C-3el Aol
+  rhamnosed] C-1"&  100.8ppmeij 4]
downfield¥lo] Yt Qow ynix
rhamnose?] &4 E2 70ppmPEZolA vERL
3 Qe rhambnose?] methyl7le] @i
15.0ppmel A} M F A peaks YER I JUTh
(Agrawal, 1992; Harborne, 199%4; Oleszek et
al., 2002).

34. IFENV
(myricetin-3-O-a-L-rhamnopyranoside)
APENVE  9Al  flavonol HFEAQ
myricetin-3-O-a-L-rhamnopyranoside & 2 4]
myricetin®] 3¥  fx)o FFEMA 2o
rhamnose7} AV Felow o] P B
@o| pyrogallolB e} & YE zlo]E Ho
3 9t

o] F¥EE Uvizz FJFead ddor
Bolxu TLCAAME =a34 S uo] Ao
T @40z urgg gt olw, 3EH o
& R 0.62(solvent A), 024 (solvent B)=
UElstsl FAB-MS ~HE- S K23 4652
o] sgEo A 4649 A3 AUt

o] 3FEIVe 3EEMA x-0]H 2 B
°] catechol& e} 7} ole} C-5'o F=4t7]|7} &
U o @50 e pyrogallolFElE st
Qrhe  Aeolth(d, 2000). whebd 'H-NMR
spectrumojA] BH H-5'9] signale] Rojz
%3 695ppmel|A BEe] H-2,6'9] signalo]
A2 thFel7] w o] 3y 2 peakZA]
et len o 9ol U £i2859
peakE2 FFEMF FYsA Feidn
t}(Mahmoud et al., 2001; Timbola et al,
2002). PC-NMR spectrumoj )= HA] Bgto)
pyrogallol& e o] 7] wj&el C-3'5¢ C-2,67}
ANE dgiFelzz A7t AdEo de
C-350 1A ¢ C2,6HcH downfield
5lo] 146.8ppmo 4, C-2,6'E 109.5ppmol A
shite) & peak2A JElm Sich(E, 2000).
aglm 9A] C4'9) peaks ¥l C-3,59
FAb71e)l |Ego g (+)-catechin® o} 10ppmA
T upfield5j o] 1378ppmo A uElte 3ol
§ Rolx Ut

Table 1. Antioxidation activities of the extractives of leaves of Thuja orientalis Linnaeus.

Compound 1Cso(ug)
Control BHT 12ug
a-tocopherol 14ug

Extractives of the Hexane soluble fraction -

leaves of Thuja CHxCL, soluble fraction 22ug
orientalis Linnaeus EtOAc soluble fraction 19ug
H,O soluble fraction 42ug
(+)-Catechin g
(+)-Gallocatechin 13ug
Quercetin-3-O-a-L-rhamnopyranoside 14ug

Mpyricetin-3-O-a-L-rthamnopyranoside 25pg
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Urizl g2E59 peakEL HFBMFA F
4% Felg vehvar dcvhk(Barca et al., 2000;
Seidel et al., 2000).

3.5. DPPH radical 27 & o] & &
gzt 4g4ds

ZUUR 99 2 2923 o9 JE
£% 7}A3 DPPH radical £A4%& o] &3}

o 712AQ Y43 4P ANHAT. 71
Edaze ¥4 F48AQd BHTS Hd a4t
5141 a-tocopherolg A}&-3to] AbslE&
Bl 2 3t g o}

EHEE oM U8 He st EolA
A4S A £ e #8448 Ads
o BT o= RE P48 P8 A5 U
Bt 22ln g8 HFEES FoMe
(+)-catechin®} (+)-gallocatechino] 7]&E A=}
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