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Characterization of Volatile Essential Oil from Needle Leaves by
Gas Chromatography-Mass Spectrometry

Bok-Hee Moon and Kyung-Seun Yoo'

Department of Env. Eng. Kwangwoon University, 447-1, Wolgye-Dong, Nowon-Gu, Seoul, Korea

Essential oils were extracted by hydro-distillation method from the leaves of Pinus koraiensis, Pinus den-
siflora, Abies koreana, Abies holophylla, Chamaecyparis obtusa, and Picea iezoensis. Chemical compounds of
the essential oils were analyzed by GC-MS. The yields of extracted essential oils of Pinus koraiensis, Pinus
densiflora, Abies koreana, Abies holophylla, Chamaecyparis obtusa, and Picea iezoensis were 0.76 wt%, 0.80
wt%, 0.90 wt%, 1.98 wt%, 1.96 wt%, and 1.07 wt%, respectively. Fifty one different organic compounds have
been identified in the tested samples and classified to monoterpene, sesquiterpene, and oxygenated terpene.
Chemicals such as a-pinene, camphene, myrcene, limonene, and bornyl acetate were found in common in most

samples..
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Table 1. Yields of essential oils from different leaves of

needles
Yield
Sample Needle leaf (Wt%) Color
1  Pinus koraiensis 0.76 e
2 Pinus densiflora 0.80 T
3 Abies koreana 090 <o g
4 Abies holophylla 1.98 Rl
5 Chamaecyparis obtusa  1.96 Rl
6 Picea iezoensis 1.07 4 =aM

W QoA 19F, AU QoA 248, T Sl
A 20F, AURE ollA 21F, HuhuE QoA 21F,
7HERIRE QoA 22F9] 2/d0] EA =T

A o] ARl ko] B& 2 monoterpene
< o-pinene(14.83%), camphene(2.02%), B-pinene
(21.02%), myrcene(10.26%), B-pellandrene(1.02%),
o-terpinolene(0.87%), limonene(4.02%)°193L, o] &
2 gsesquiterpene o-amorphene(7.24%), d-cadinene
(8.02%), germacrene-D (13.10%)°]1%th AU 4
Froll A ko) 2 monoterpene< a-pinene
(2526%), camphene(3.70%), B-pinene(5.67%), myrcene
(5.14%), limonene(12.89%), o-terpinolene(4.30%), B-
phellandrene(0.87%)°191 3, o] B sesquiterpene
< trans-caryophyllene(10.70%), germacrene-D(4.08%),
8-cadinene(4.29%)°1 Ak, TR o] AHolA <k

S monoterpenes  o-pinene(4.66%), cam-

phene(4.57%), sibinene(1.49%), myrcene(1.59%),
limonene(21.35%), dl-limonene(0.96%) ©]3L, %Fo]
@2 sesquiterpene aromadendrene(2.38%), PB-
himachalene(20.37%) ©I1ch. AU A A-FolA
ko] W&  F QmonoterpeneS  o-pinene(11.60%),
camphene(3.94%), myrcene(6.57%), &-carene(28.10%),
limonene(5.62%), a-terpinolene(3.37%)°1 3L, <o)
B2 sesquiterpene trans-caryophyllene(8.77%), cis-
o-bisabolene(3.11%)°1A . HHWLRE 2l A-fojlx] ko)
e 3= Qmonoterpenes a-pinene(1.87%), sibinene
(13.90%), myrcene(4.36%), o-terpinene(2.02%), 1-
imonene(8.82%), dl-limonene(21.68%), y-terpinene
(10.73%), o-terpinolene(1.54%)°] 3. o] B
sesquiterpene<  aromadendrene(10.17%), B-maalien
(2.70%), widdrene(2.13%)°1Att. 7RERIVNT- o]
oA ko] WS FQmonoterpeneS  o-pinene(7.50%),
camphene(14.74%), sibinene(1.12%), myrcene(1.47%),
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Table 2. Chemical composition of essential oils extracted from the leaves of needle.

. Pinus Pinus Abies Abies  Chamaecyparis  Picea
Molecular Volatile S . . .
Formular Compounds koraiensis  densiflora  koreana  holophylla obtusa 1620enS1S

(%) (%) (%) (%) (%) (%)

CoHyy santene - - - - - 0.62
CioHyg  tricyclene - 1.12 - - - 0.75
CioHyg o-thujene - - - - 0.63 -
CyH;s  a-pinene 14.83 25.26 4.66 11.60 1.87 750
CioH;s  camphene 2.02 3.70 457 394 0.37 14.74
CioHyg sabinene - - 1.49 0.69 13.90 112
CioHig [-pinene 21.02 5.67 - - - -
CioHig myrcene 10.26 5.14 1.59 6.57 4.36 1.47
CioHis a-phellandrene 0.67 - - - - -
CioHyg d-carene - - - 28.10 - -
CioHyg o-terpinene - - - 0.24 2.02 -
CiHjs  limonene 4.02 12.89 21.35 5.62 8.82 10.70
CioH;g0  1,8-cineole - - - - - 7.34
CioHis y-terpinene - 0.29 - 0.45 10.73 0.62
CioHyg o-terpinolene 0.87 4.30 - 3.37 1.54 -
CiyH;s0  camphor - - - - - 131
CioHig camphene - - - - - 131
C,oH;3s0  endo-borneol - - - - - 4.40
CoH;3s0  borneoll - - 3.99 - - -
CioHyg 8-3-carene - - 0.48 0.37 - 1.29
CioHyg [-phellandrene 1.02 0.87 - - 0.85 -
CioHig0O  a-fenchyl acetate - - 1.93 - - -
CioH;g0  methyl thymylether - 0.75 - 0.72 - -
C3Hy00, bornyl acetate 1.65 5.78 28.12 17.03 9.85 29.91
CioHis dl-limonene - - 0.96 - 21.68 2.95
CioHy  junipene - 0.97 - - - -
C1H40, methyl eugnol - 0.63 - - - -
CisHys trans-caryophyllene 3.44 10.70 1.08 8.77 - -
CisHyy widdrene - - - - 2.13 -
CisHyy o-humulene 0.74 1.79 - 2.19 - -
CisHyy [-elemene 0.42 0.40 4.45
Ci5Hyy germacrene-D 13.10 4.08 - 1.85 - -
CisHyy y-selinene - - 147 - - -
Cy5Hyy [3-selinenr - 0.62 1.03 - - -
CisHyy germacrene 2.62 1.89 - - - -
Ci5Hao benzene,1-methyl-(1,2,2-trimeth - - - - 0.81 -
CisHy,  a-muurolene 1.27 0.73 - - - -
Ci5Hyy [3-bisabolene - - 0.53 0.37 - -
CisHyy naphthalene 3.60 0.85 - 0.54 - 1.15
Ci5Hyy a-amorphene 7.24 3.04 - 0.32 - 1.70
CisHyy aromadendrene - - 2.38 - 10.17 -
Ci5Hyy y-elemene - - 0.62 - - -
CisHy60  a-cedrol - - - - 2.54 -
CisHyy d-cadinene 8.02 4.29 0.86 1.13 - 0.89
CisHy, [-maalien - - - 1.35 2.70 1.79
Ci5Hyy [B-selinene - - 1.03 - 1.68 1.31
CisHyy a-selinene - - - - 1.89 1.46
Cy5Hyy [-himachalene - - 20.37 - - -
CisHyy eremophilene - - - - 0.50
CisHyy cis-a-hisabolene 1.42 - 1.47 3.11 0.29 -
CyoHay cembrene - 3.39 - - - -
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pinene, myrcene,
acetate ©]12.™, E5 monoterpene, sesquierpene,
ShkA terpene @ O] QST oA o] HAS
% Hfol 54U Aow AET.

3.3. &5 63 YT o HER=Ye

3.3.1. A8 24

Table 33} Fig. 1914 6% HA5 o A+ mon-
oterpene, sesquiterpene, $H;kA terpene 5 terpene
o] F& BT 94% oldollom, ARF Aol Ahe
T2 terpene®ZE FAE Zlo] Aot} AhF =
monoterpened}3Eo] 54.71%5 ZFASIAL sesquiter-
penef7} 41.87%E PR3 oxygenated terpene®]
1.65%% ol At} AT A-follA monoterpene
3}5HEo] AA| FH2Ae 59.24%S AFA|BIAL sesqui-
terpenef7F 28.39%5 XASIN LM oxygenated ter-
pene°®] 6.53%= o] HArh. A4 E mono-
terpened}slEo] 35.10%% XA} sesquiterpene
F7F 30.84%5 AA3FH  oxygenated terpene©]
34.04%=2 A3k TE AUH-ol A+ monoterpenedlEt
29| 60.95%= ZA|SIAL sesquiterpene 7t 19.63%S
Z}A) 5 oxygenated terpene®] 17.75%%S X}A|3}
Atk UM = monoterpenedlHEo] HA A
9] 66.77%% XAIBIAL sesquiterpeneF7F 20.17%S
A8 2™ oxygenated terpene®] 12.39%F *}A| s}
St 7REHIUS YollA= monoterpenedtiEo] A
AazA9 43.03%E A SFAL sesquiterpeneiF 7t

Table 3. Classification of compounds
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Differents leaves of needle

Emmm monoterpene
=3 sesquiterpene
mmmm oxygenated terpene

Fig. 1. The concentration of each terpene (%) from the
leaf of different needle.

12.75%% *}A|5PH oxygenated terpene®] 42.96%=
7P B3ith.

ool Ho|EsAella{ el o] Aol s 9le]
AfrollA] FL2ZF42 monoterpened} sesquiterpene®]
3., oxygenated terpenedH-S A& Zo] EAo|t}.
7HELRESE A Qo) A= k4 terpened]
o] H@e Zlo] EXo|u}, MR Yz} HuF Yo
A = monoterpene $HEFo] 7HY W3, sesquiter-
pene% ¥} oxygenated terpene TS ZHUth Auk
FoF b, TRERVHEReL A, HulubRel
Lol Afe] 2% Aol 2 fAkeE A
o] ¥t} 2783 A terpenedo] Ee 7HEH]
W Q3 R o] AR €8 =ale] mgl
o, Fx 7lE} QT Ho] ARfEY gS =
Atk o)A fisher®e] E&oA 9} 7ro] ThREe
A Z2A oA Aol terpene FE Tl A-frol
Ao =EI o] FFS v|X= AL terpene
(hydrocarbon)®] ©}43L alcohol B ester 52 ¥+
8= ¥H4k4 E]¥ (oxygenated terpene)o)dtE A E}
SR LS e A=

Monoterpene Sesquiterpene Oxygenated terpene Total

Needle leaf (%)rp d (%)p e %) P %)
Pinus koraiensis 54.71 41.87 1.65 98.23
Pinus densiflora 59.24 28.39 6.53 94.16
Abies koreana 35.10 30.84 34.04 99.98
Abies holophylla 60.95 19.63 17.75 98.33
Chamaecyparis obtusa 66.77 20.17 12.39 99.31
Picea iezoensis 43.03 12.75 42.96 98.74
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