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sesquiterpenoidi 7t F8. TR, st U3t FujolAd BT FRore HddM T ARRo
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vz A AFES] et 8 742 monoterpene
59} sesquiterpene™R] A= YeiA Qrt? EF Hule] &
A (wood)oll A Aoz A Fo]] EA)8H= hinokitiol S EH3H
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FAAR. B JFA AN HY [Chamaecyparis obtusa

(Sieb. et Zucc.) EndlL]¥} 31 [Chamaecyparis pisifera(Sieb. et
Zucc.) Endl]e] %3} dulls 19999 119 24 AE A5
AQofA] AL A= < 30094 LA AfF T oA
AFHAE 2447 ool Aol A3}, Gas chromatography
(GO HEE A7 HE 3 7} J¥9| EFEL Fluka
Al(Buchs, Switzerland)?} SigmaAl(St. Louis, MO)ZFH ¢
Blod AMLBISAL, retention indicesRD) AARE 9% €3lrEa
EFE(C4~C,2 Supelcor}(Bellefonte, PA)2FE] 73l A}
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Eals1=d

AR B8, A8 Bge AA Hue 7] A
8 100g¥E #A3 b2 Clevenger type FXE o]&3le] 34]
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AR 4. AR TN Y 2 ARERE A%
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Table 1. Yields of essential oil from the leaves and the fruits of C.
obtusa and C. pisifera

C. obtusa C. pisifera

Leaves Fruits Leaves Fruits

Oil yield(%) 0.83 1.36 0.92 1.28

Easte] GC 2 GC-MS9 o3l AERFE 843 ddte
Table 29+ 2t} Aol QoA E2d AfolMe 9152 4
e s en drfolr] EEg ARl 8559 4
& FABT. 53k shle] Qlofla] gt AfollME 9159
AEL B9 dujdre 88FY AR TSI
Azt ghe] st Hefolr] &gt Afe F2 HA8ES
A2 95% odo] terpeneFE TAEC] UAUTH HAY ¢
Q3 Gujol A-GolA monoterpene7T AT W& 72}
36.59%2 42.35%%] ¥HH oxygenated monoterpeneT= oA
B3 Aol 2985%, @riolis 13.13%2A Yol #
&k Agolla oF 2.3u) =Qhvh. T3 el EEjd Bl 7
< sesquiterpene 7}t 4.43%Z X3 WA EEjolAi= 26.38%
E ZAEIAIL oxygenated sesquiterpeneT] 3¢ HellA e
& BRelrME 2074%F Ao ErioiNE 835%24
sesquiterpeneFoH= FHe] 3RS HSIth. Hayashis®2 o
B o\ oA JkRlawigold 2" PR A
monoterpene 7+ 47.5%, sesquiterpencii’t 43.2%, AHR¢} HE
F 5 71epdEol oF 93%E AXFTIE RBISIS, Shich
598 QA dEA o] at GujollA] Eelh AR T4
38 28 (neutral fraction)olA monoterpeneF] V&2 747t
58.93%, 77.10%<] WHH sesquiterpene TS HI&L Z+7h
41.07%, 21.84%2H3 HISIATE FHA Bard 484 #
W3 B Aol Fuik Hulmk Blwgs v YelA= Fuit
o] YURANTL monoterpenoidT-] T-HHIEC] EIL sesquiter-
pencidFe] HlE&-2 e ubH drjor= dEAR] monoter-
penoidF-o] FHRHlgo] mokvl. Tgt el QoA Felgt A
frollA GC peak area® 71F0Z 5% oldE AT A
sabinene(11.81%), myrcene(5.84%), limonene(7.73%), bornyl
acetate(6.92%), borneol+o-terpineol(15.67%) £ elemol(12.82
%) Foldeom, FrlolA= myrcene(8.12%), Y-terpinene
(5.91%), p-cymene(7.62%), borneol+o-terpineol(6.53%), f-
caryophyllene(23.74%)°131t}. o] Qla} DujollM =gt A
frol F8 PAES vwslE o sabinene, bomyl acetate,
4-terpineol, borneol+o-terpineol 2 elemol> A F-fHlEol
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Folxl Eulgo] BAAoR =T HayashiT®"S dEAY
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elemol(14.78%), y-eudesmol(8.28%), o-eudesmol(5.39%), [-
eudesmol(6.54%)¢] 3., Eulo|A41= longifolene(5.91%), bornyl
acetate(7.81%), cis-caryophyllene(9.76%), B-cedrene(10.42%),
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3 Rasigiv). =3 takat HE(C. taiwanensis musamume
et Suzuki)®] SlofA Ez2lg HFolA= B-pinene(8.1%),
limonene(4.9%), 7y-terpinene(8.0%), terpinen-4-yl acetate(13.4
%), linalyl acetate(5.0%), thujopsene(15.0%), elemol(9-10%)
So] 8 FAELR LA o] A wket AR
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Table 2. Components identified from the leaves and the fruit oils of C. obfusa and C. pisifera

Peak area (%)

C. obtusa C. pisifera .
RP Compound - Identification”
Leaves Fruits Leaves Fruits

Monoterpenes
1004 Tricyclene - - 0.08 0.10 MS
1006 o-Thujene 0.11 0.05 0.55 0.11 MS
1027 o-Pinene 294 475 3234 29.38 MS, Co-GC
1057 a-Fenchene 0.02 0.04 1.40 1.50 MS, Co-GC
1066 Camphene 0.52 021 0.95 0.29 MS, Co-GC
1109 B-Pinene 0.37 0.18 0.69 0.13 MS, Co-GC
1131 Sabinene 11.81 4.10 0.04 0.02 MS, Co-GC
1151 §-3-Carene 0.01 - 2528 30.27 MS, Co-GC
1171 Myrcene 5.84 8.12 11.72 15.05 MS, Co-GC
1183 o-Phellandrene 1.07 332 0.37 032 MS, Co-GC
1088 o-Terpinene - - 0.16 0.61 MS, Co-GC
1207 Limonene 7.73 4.99 3.55 8.10 MS, Co-GC
1211 B-Phellandrene 0.14 1.07 0.37 0.36 MS, Co-GC
1239 cis-B-Ocimene 0.01 - 0.01 0.01 MS, Co-GC
1256 ¥-Terpinene 3.97 591 0.88 0.46 MS, Co-GC
1257 trans-B-Ocimene 0.01 - 0.02 0.02 MS, Co-GC
1278 p-Cymene 0.79 7.62 0.42 0.58 MS, Co-GC
1291 Terpinolene 1.16 1.99 2.90 3.11 MS, Co-GC

Subtotal 36.59 42.35 81.73 90.42

Oxygenated monoterpenes
1190 1.8-Epoxy-p-menth-2-ene - 0.01 0.01 0.01 MS
1427 trans-3(10)-Carenol 0.01 0.02 0.01 0.02 MS
1467 trans-Sabinene hydrate 0.18 0.16 0.02 0.02 MS
1515 Camphor 0.10 0.13 0.06 0.02 MS, Co-GC
1549 Linalool 0.08 0.14 0.04 0.01 MS, Co-GC
1563 cis-Sabinene hydrate 034 0.68 - - MS
1580 B-Terpineol 1.59 0.17 0.37 0.33 MS, Co-GC
1587 Bornyl acetate 6.92 252 8.77 1.03 MS, Co-GC
1590 iso-Bornyl acetate 039 0.14 0.12 0.05 MS, Co-GC
1592 Methylthymyl ether 0.22 0.05 0.03 - MS, Co-GC
1616 4-Terpineol 3.77 0.02 0.41 043 MS, Co-GC
1618 Perillyl acetate 0.03 - 0.02 0.03 MS
1628 Myrtenal 0.18 1.32 0.05 0.07 MS, Co-GC
1714 1-p-Menthen-8-yl acetate - - 258 274 MS
1718 Verbenone 0.05 0.22 0.01 - MS, Co-GC
1724 Borneol+o-Terpineol 15.67 6.53 037 0.11 MS, Co-GC
1735 p-Mentha-1,2-dien-3-o0l 0.11 0.16 - - MS
1739 Piperitenone 0.07 0.16 0.04 0.02 MS
1774 Thujol 0.10 0.11 0.03 0.03 MS
1851 p-Cymen-8-ol 0.01 - 0.04 0.11 MS
1855 p-Cymen-oi-ol 0.03 0.59 0.07 0.20 MS

Subtotal 29.85 13.13 13.05 5.23

Sesquiterpenes
1454 o-Cubebene 0.01 0.05 0.03 0.01 MS, Co-GC
1471 o-Ylangene 0.06 0.03 0.02 0.01 MS
1489 a-Copaene 0.04 - 0.01 - MS, Co-GC
1570 B-Ylangene 0.11 0.12 0.30 0.17 MS
1599 B-Caryophyliene 032 23.74 0.39 0.17 MS, Co-GC
1617 o-Guaiene 0.04 - - 0.01 MS
1616 B-Cedrene 0.03 0.04 0.03 0.01 MS
1644 Y-Elemene 0.69 0.18 0.11 0.11 MS
1673 o-Humulene - 0.02 0.06 0.04 MS, Co-GC
1691 B-Himachalene 0.09 0.34 0.06 0.20 MS
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Table 2. Continued.

C. obtusa C. pisifera
R Compound - Identification”
Leaves Fruits Leaves Fruits
1716 a-Elemene - 0.29 0.03 0.02 MS
1722 B-Bisabolene 093 0.09 0.07 0.09 MS, Co-GC
1727 B-Selinene 0.07 - 0.04 0.03 MS, Co-GC
1731 [-Famesene 0.07 0.09 0.14 0.03 MS, Co-GC
1743 y-Bisabolene 0.46 0.15 0.05 0.03 MS
1752 Sesquiterpene (MW 204) 0.08 0.23 0.02 0.07 MS
1760 Sesquiterpene (MW 204) 0.03 0.21 0.08 0.09 MS
1765 8-Cadinene 0.64 021 0.08 0.04 MS
1781 ar-Curcumene 0.01 0.08 0.10 0.08 MS, Co-GC
1787 B-Sesquiphellandrene 0.52 0.04 0.03 0.01 MS, Co-GC
1796 o-Cadinene 0.02 0.13 0.02 0.02 MS
1820 Cuparene 0.04 0.19 0.02 0.01 MS, Co-GC
1830 Germacrene B - 0.02 0.02 0.11 MS
1834 Calamenene 0.17 0.13 - - MS, Co-GC
Subtotal 443 26.38 171 1.35
Oxygenated sesquiterpenes
1972 Caryophyllene oxide 0.01 0.06 0.04 0.04 MS, Co-GC
2009 cis-Nerolidol 0.06 0.03 0.01 0.01 MS, Co-GC
2052 trans-Nerolidol 0.04 0.06 0.10 0.13 MS, Co-GC
2097 Elemol 12.82 0.20 0.02 0.01 MS, Co-GC
2125 a-Cedrol 0.53 0.03 0.15 0.04 MS
2137 Globulol 0.07 0.04 0.02 0.01 MS, Co-GC
2144 Diepi-o-cedrene I 0.05 0.05 0.08 0.01 MS
2161 Cedrenol 0.04 0.17 0.07 0.03 MS
2176 T-Cadinol 2.67 2.61 001 . 0.01 MS
2181 o-Cadinol 0.13 0.14 - 0.01 MS, Co-GC
2188 Spathulenol 0.18 0.17 - - MS, Co-GC
2212 B-Bisabolol 0.05 0.06 0.08 0.03 MS
2225 o-Eudesmol 1.96 2.15 0.04 0.02 MS, Co-GC
2236 B-Eudesmol 195 238 0.02 - MS, Co-GC
2305 Farnesol 0.12 0.09 0.11 0.01 MS, Co-GC
2375 Farnesol (isomer) 0.06 0.11 0.01 - MS, Co-GC
Subtotal 20.74 8.35 0.76 0.36
Aliphatic alcohols, aldehydes & esters
992 Pentanal 0.12 0.10 0.02 0.02 MS, Co-GC
1222 trans-2-Hexenal 0.17 - 0.01 0.02 MS, Co-GC
1342 trans-2-Hexenyl acetate 0.02 0.01 - 0.02 MS, Co-GC
1360 n-Hexanol 0.01 - - - MS, Co-GC
1382 1-Octen-3-yl acetate 0.13 0.09 - - MS, Co-GC
1386 cis-3-Hexen-1-0l 0.02 - 0.03 0.03 MS, Co-GC
1406 trans-2-Hexen-1-ol 0.01 0.02 0.03 0.04 MS, Co-GC
1503 Decanal - - 0.04 0.01 MS, Co-GC
1769 Decanol - - 0.03 0.05 MS, Co-GC
1825 Ethyl laurate 0.10 0.01 0.05 0.02 MS, Co-GC
2062 Ethyl myristate 0.04 0.02 - - MS, Co-GC
Subtotal 0.62 0.25 021 0.21
Miscellaneous
1274 3-Ethyl-o-xylene - - 0.03 - MS, Co-GC
1283 1,3,4-Trimethylbenzene - - 0.26 022 MS
1325 6-Methyl-5-hepten-2-one 0.01 0.02 - 0.01 MS, Co-GC
1394 1,3,5-Undecatriene 0.01 0.02 0.04 0.02 MS
1431 o-Allyl toluene - 0.02 0.02 0.09 MS
1440 2-Phenyl propene 0.01 0.61 0.37 0.62 MS

2152 Rimuene 0.01 0.05 0.39 0.05 MS
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Table 2. Continued.

C. obtusa C. pisifera
RI* Compound Identification”
Leaves Fruits Leaves Fruits
2205 Stachene 247 0.59 0.64 0.05 MS
2261 Manoyl oxide 0.04 0.06 0.04 0.01 MS
2358 Unknown (MW 272) 0.56 0.09 - - MS
2470 Dihydroabietane 0.01 0.06 0.04 0.01 MS
2651 Phytol 0.02 0.01 0.01 - MS, Co-GC
Subtotal . 3.14 1.53 1.84 1.08
Total 95.37 91.99 99.30 98.43

YRetention indices on Supelcowax 10 column.

YMS: Identification based on comparison of mass spectra; Co-GC: retention time identical to authentic compounds.

“Not detected.
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Composition of Essential Oils from the Leaves and the Fruits of Chamaecyparis obtusa and Chamaecyparis
Ppisifera

Chul-Un Hong, Cheol-Sang Kim!, Nam-Gyun Kim' and Young-Hoi Kim™ (Institute for Welfare Engineering,
Chonbuk National University, Chonju 560-756, Korea; 'College of Engineering, Chonbuk National University, Chonju
560-756, Korea; *Korea Ginseng & Tobacco Research Institute, Taejon 305-345, Korea)

Abstract : The compositions of essential oils isolated from the leaves and fruits of Chamaecyparis obtusa (Sieb. et
Zucc). Endl. and Chamaecyparis pisifera (Sieb. et Zucc.) Endl. were analyzed through GC and GC-MS. The oil
yields were 0.83% (as fresh weight) and 1.36% in the leaves and the fruits of C. obtusa, and were 0.92% and 1.28%
in those of C. pisifera, respectively. More than 90 components were identified, including high contents of
monoterpenoids and sesquiterpenoids. Contents of monoterpenoids in the leaf and fruit oils of C. pisifera were higher
than in those of C. obutsa. The major constituents in the leaf oil of C. obtusa were sabinene (11.81% as determined
through GC peak area), limonene (7.73%), bornyl acetate (6.92%), borneol+a-terpineol (15.67%), and elemol
(12.82%), and those in the fruit oil were myrcene (8.12%), y-terpinene (5.91%), p-cymene (7.62%), borneol+oi-
terpineol (6.53%), and B-caryophyllene (23.74%). The major constituents in the leaf oil of C. pisifera were o-pinene
(32.34%), &-3-carene (25.28%), myrcene (11.72%), and bornyl acetate (8.77%), and those in the fruit oil were o-
pinene (29.38%), 8-3-carene (30.27%), myrcene (15.05%), and limonene (8.10%).

Key words : Chamaecyparis obtusa, Chamaecyparis pisifera, leaves, fruits, essential oil.
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