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GC-MS analysis of essential oil from five Cupressaceae plants

LIN Li", CEN Jia-Le, JIN Hua-Jiu, DU Yong-Qiang

( Ningbo Key Laboratory of Landscape Plant Development s Ningbo City College of Vocational Technology » Ningbo 315502, China )

Abstract: Cupressaceae is the only cosmopolitan family of conifers, containing nearly 150 species widely distributed
all over the world, and many of which are important horticultural plants. At present, there are quite a few researches
which attempt to survey diverse applications of these plants, but few researches focused on studying the essential oils
of these species. In this study, the essential oils of five Cupressaceae plants (Chamaecy paris obtusa » Cupressus fune-
bris s Sabina chinensis var. sargentu, Chamaecyparis pisifera cv. Squarrosa Ohwi and C. pisi fera) were obtained by
hydrodistillation from fresh leaves, which were furtherly analyzed by gaschromatography-mass spectrometry (GC-
MS) and database retrieval. The result showed that hydrodistillation was an effective method for extraction the essen-
tial oils of these plants. Except for Sabina chinensis var. sargentu, the oil yielding rate of four other species were
more than 0.5%. Totally 80 compounds were identified from these essential oils, and most of which were
terpenoids. Chamaecyparis pisifera contained the most number of compositions, about 54 kinds, then followed by
C. obtusa s C. funebris and C. pisifera cv. Squarrosa Ohwi, containing 51, 47 and 42 kinds respectively, while
there was only 35 constituents in Sabina chinensis var. sargentu. The main constituents of the essential oils were bo-
rnyl acetate, o-pinene, 3-carene, D-limonene. terpinen-4-ol, sabinene, terpinolene etc., and some consitituents were

valuable for pharmaceutical industry, such as endo-borneol, p-myrcene, caryophyllene, B-ionone and verticillol. The
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compositions of the essential oils and their relative contents in five plants were very different, and up to 50% of the

total compounds were unique compositions contained only in one or two species. The constituents present in all five

plants were less than a quarter of the total compounds. The study can provide reference basis for development and u-

tilization of germplasm resources of the family Cupressaceae.

Key words: Cupressaceae plants; essential oil; hydrodistillation; chemical constituents; GC-MS
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Table 1  Analysis results of components of volatile oil from five Cupressaceae plants
AHXT i Relative content (%)

LA 4

W e Moteoor S A R A MR
(miny ~ Compound formula CPAACIPATIS s Chamaecyparis D M Sabina

pisifera cv. Funebris obtusa C. pisifera chinensis var.
Squarrosa sargentu
10.429 Tricyclene =¥ /i CHy, 0.97 0.23 — 0.22 0.80
10.752 Thujene il #7147 CyHyg 0.32 0.90 2.14 0.84 0.23
11.152 a-Pinene o-JE M CiwHy 11.20 15.48 2.76 14.57 4.29
11.403  Norbornane [ % 1 CiHis 2.86 — — — —
11.564 Camphene CioHyg 1.12 0.29 0.58 0.29 0.84
11.853 o-Cymene 441 1% CyHy, 0.68 — — — —
12.776  Sabinene 14 CiHi; 0.24 7.83 3.83 7.06 4.34
12.821 B-Pinene B-JE CiHys 0.94 0.56 3.19 0.49 6.29
13.544  B-Myrcene B-H HE4 CioHys 9.52 2.43 — 2.08 —
14.184 3-carene 3- 5 CiHys 18.54 1.19 0.24 1.04 —
14.462 o-Terpinene oA i 4 CHy, 0.32 0.71 3.06 0.62 0.57
14.786 p-Cymene X 4: 1618 C,H,, — — 0.69 — —
14.973 D-Limonene D-¥7 4% CioHyg 4.76 1.99 3.59 1.71 11.77
15.127 o Phellandrene a-7K 74 CiHys 0.21 — — - —
16.208 Y-Terpinene y-#4 il 4 CiHys 0.75 1.28 3.65 1.10 1.78
16.987 Terpinolene M & i 45 C,Hyg 8.15 1.50 2.96 1.27 2.32
20.341  D-Camphol D-#% /i CiwH,;50 0.32 — — — 0.67
20.624 endo-Borneol ¢ Jiji C,yH,;50 0.28 - 0.50 — 1.15
20.758 Terpinen-4-ol i -4-f5 CioHi5s0 0.28 0.96 3.49 1.59 1.93
21.142 a-Terpineol o-F jH i C,oH;s0 1.27 — 1.13 — —
21.787  cis-Piperitol N =X 3 i fif it CioH,s0 — — 0.25 — —
24.701  Bornyl acetate Z 12 ¢ ik g Ci,H, 0, 13.51 3.81 4.36 2.96 20.27
26.826 o Terpineol acetate a- TR FS M1k Ci,H, 0, 4.74 1.60 2.95 1.21 —
27.171 a-Tonol a5 4 iE CisH, 0 — 1.79 — 1.51 —
27.610 B*Elemeanfl"ﬁé’k% CsH,, — 0.23 0.31 0.21 —
28.112 Cedrene H A Ji Cis Hay 0.80 — 0.30 — —
28.216 Isocaryophillene 5 T 7% # Cy; Hy, 0.80 — 0.94 0.25 —
28.511 Caryophyllene A 1 Ci: Ha, — 0.44 0.94 0.41 0.43
28.601 cis-Thujopsene JIi % 3L Cys H,, 0.36 — 3.12 - —
28.739 B-Tonone B-4 % >4 i CisH, O 0.32 — 0.28 —
28.900 Elixene H % ¥ Cis Hay — 0.31 0.31 —
29.351 a-Tononea- 48 % >4 fifi C3H, 0 — 0.24 — 0.16 —
29.579  a-Cubebenea-ZE ¥ il il 4 Cyis Hy, — 6.21 3.04 5.60 0.87
29.740 Humulene # Jjf 4 Cyis Hy, — 0.23 — 0.20 —
30.280  (E)-B-Farnesene (E)-B-4x & WM Cis Hy, 0.32 — 0.40 - —
30.575 epi-Bicyclosesquiphellandrene C;H,, 0.23 7.21 3.63 7.92 1.77
F ALK I

30.964  Chamigrene fEH14%5 Cy; Ha, — — 1.62 — —
31.120  B-Cubebene B-2E & i i1 45 Cis Hy - 5.53 2.43 2.35 2.84
31.259 a-Copaene a- B4 Ci: H,, — 0.59 0.30 0.40 —
31.492 y-Cadinene y-F:AR Cis Hyy — 5.71 — 4.98 1.53
31.581 v-Gurjuneney-7 25 4 Cy; H, 0.18 — — 0.27 —
31.787  p-Cadinene B-FhH#A Cys Hay — — 3.87 4.27 2.68
31.887 Cedrenol 1A H s Cys H,, O — — 0.31 — —
31.976  y-Muurolene v~ 2% il 4 CisH,, 1.05 0.31 1.62 0.30 1.26
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ZE3|
AHXT i Relative content (%)

LA | 4

W e Moteoder S H A i A MR
(miny ~ Compound formula CPAMACIPATIS s Chamaecyparis D AR Sabina

pisifera cv. Funebris obtusa C. pisifera chinensis var.
Squarrosa sargentu
32.076 Naphthalene 5% i C;;H,, 0.82 — — — —
32.348  p-Himachalene p-Z5#A ) Cis Hy, 0.27 - - - —
32.688  d-Cadinene 5-FL A Cis Hy, 3.34 2.26 2.72 —
32.922  4-epi-cubedol C:H,; 0 — 0.44 — 2.31 1.54
33.212 Sesquisabinene 1%} 75 2 4 C;;H,, O 0.25 — 0.75 — —
33.445 Elemol Hf 7 fist Ci; H, O 0.32 0.49 4.95 0.51 6.94
33.559  Tsoledene WML Cis Hy, — — — — 1.42
33.695 Nerolidol # £ 4 B C:H,,0 0.30 — — - —
35.185 y-Himachalene y-55 # # Cis Hy, — — 0.45 0.16 -
35.486 Cedrol &5 #ABE Cis Hy O 1.12 — 2.34 0.30 —
35.646 Hedycaryol Ci; H,s O — — 1.19 — 2.56
35.892 Isoaromadendrene epoxide Cis Hy O 0.20 — 0.19 —
SEBBIEY
36.337  Cubenol C;H,,0 1.35 1.26 0.67 0.77
36.397  y-Eudesmole y-#& M i C;H,0 - — 2.91 - 2.78
36.427 a-Himachalene o35 4 Cy; Hy, 0.74 — 0.54 — —
36.526  B-Eudesmol p-#i iz C:H, 0 - — 1.55 - —
36.686  a-Eudesmol o 4% i i C:H,,0 — — 1.42 — 2.27
36.765  a-Acorenola- & iifi C:H,,0 0.82 0.39— 0.97 0.20 0.77
36.932  B-Guaiene FIAI A Cis Hy, - — — 0.43 —
37.282 T-Cadinol T-H& 4 jifi B Cis Hy O 0.24 0.84 0.63 0.72 1.49
38.039 T-Muurolol A% C;; H,, O 0.21 2.41 — 1.31 2.33
48.579  Rimuen P A% Cpo Hy, 1.95 1.08 2.42 1.60 ——
49.314 Hibaene Cy Hyo 3.37 — — — —
49.824 Beyerene D 43 CyHy, 3.59 — — 0.27
49.830  Stachene CyHs, — 4.20 4.50 —
50.142  Biformene JH 1% CyHs, 0.28 0.60 0.94 0.59 0.27
50.896 Phyllocladene Jm £ 4 C, Hs, — — 0.17 — —
51.410  Cupressene A4 Cy Hy, — 0.50 — 0.74 —
51.677  Verticillol CH;, 0 2.23 1.19 2.22 1.71 —
52.711 Sclareol % Fh ML . CyH;5 0O, — 0.48 — 0.72 —
53.779 Trachylobane 3£ 4% Cy H;0, — 0.20 — 0.30 -
55.642  Abieta-8(14),9(11),12-triene CH,,0 - 1.43 — 2.07 0.87
57.851 Manool H A BE Cy H,, O — 2.28 0.46 2.89 -
61.388  Pimara-7,15-dien-3-one CH;,0 — 0.25 — 0.38 —
7, 15-1F 418 -3

62.578  12-Methoxyabieta-8,11,13-triene C, H;,0 — 1.31 — 1.90 —
66.232  Totarol Bk I CH;,0 — 2.89 — 3.07 1.68

(11.20%0) H ik, MY & E KT 1% WA KIG
(1.12%) B-H B (9.52 %) D745 (4.76 %0 bl
rl VA (8,15 %0 L W TH B (1.27 260D L - & TR it Vil T
(4.74%) v 22K (1.05%) HEMEE(1.12%) .
R4 (1.95%) .Hibaene(3.37 %) 8 15 Fir,

FAOR S22 A7 PRy, & i e e 2 o JR M
(15.48%0) 4245 (7.83 %) Hk , AR M X & B &

A 22 XUER A 2K K s (7. 21%6) | B-E ¥ i T M
(5.53%) v AR S (5,71 %), MR & EAE 1% L
LR 24 B,

H A i FA rp o 51 ROt ay . 4% B0 & ol
— B TE 0.17% ~4.95% Z 18], A7 30 BBk 40 AH X &
HE 1YWL L,

HAER P S8 T 54 Rl , & B 55 e 02 o
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Fig. 1 GC-MS of the essential oil  Above. Cupressu funebris; Below. Chamacyparis.
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Table 2 Type and relative content of terpenoids of leaf volatile oil from five Cupressaceae plants
PATE R Monoterpenes 520528 Sesquiterpenes 2% Diterpenes
H¥ Species WH  HAaR OO BWH  RAER (% HH  AAER ()
Number Relative content Number Relative content Number Relative content
2 Chamacyparis pisifera cv. Squarrosa 21 80.98 17 8.83 4 7.83
A Cupressus funebris 16 42.55 19 36.09 12 15.80
H 7 it 4 Chamacyparis obtusa 17 39.37 28 44,36 6 10.41
HALEM C. pisifera 16 38.56 26 37.43 12 20.47
{EH1 Sabina chinensis var. sargentu 14 57.25 17 34.25 4 3.09

TR (14.57 %) o e BERAG 2FIK 74 (7.92 %60 Hk,
o 1%L Ry IE 26 F,

BRI 2R T I g 5 3k 20.27 %, AR R 2
D-FrfgE M (11, 77%0) . B8 & B (6. 94%0) . B-TK M
(6.29%) ca-JR M (4.29 %) A I (4.34 %) | v-Hie i it
(2.78 %)% ,35 Pt srrh A 23 MAE 100 |
2.3 HMRMEYIE K H K 4 b4
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N 21.25% . 45 0o 78 AS [RIAR 4 v i) 4 G 55 i
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