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Analysis of Volatile Constituents from Lindera communis Hemsl. by
Supercritical Fluid Extraction Gas Chromatography-Mass Spectrometry
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Abstract; Orthogonal design of 3 factors at 3 levels was applied for optimization of supercrit-
ical CO, fluid extraction conditions of essential oil from Lindera communis Hemsl. Constit-
uents of the essential oil were analyzed by gas chromatography-mass spectrometry. The op-
timal conditions of extraction pressure 30 MPa, extraction temperature 40 C and extraction
time 1 h were obtained. The sequence according to the effect of the extraction results is as
follows: extraction pressure — extraction temperature — extraction time. The average oil
yield obtained by supercritical CO, fluid extraction was 2. 6% and 47 chemical components
were identified by gas chromatography -mass spectrometry (GC/MS ) method. While by
simultaneous distiuation extraction method, the average oil yield was 0. 8% and 30 chemical
components were identified.

Key words: Lindera communis Hemsl. ; essential oil; supercritical fluid extraction; carbon

dioxide; gas chromatography-mass spectrometry

Lindera communis Hemsl. ,

s o N ~

:2005-11-30; :2006-03-06

(1963~), ( )y , , . E-mail: tongjian62@ sina. com



2
o s s 230 C; :m/z 20~500,
CO, 1
GC/MS R Table 1 Level and factor of orthogonal test
CO, B (Factor) b
w=2.6%., - A B ¢
Level  (Extraction (Extraction  (Extraction (Error)
, NIST98 ,
pressure) temperature) time)
’ 47 ’ »/MPa t/C t/h F
) G170LBA 1 25 35 1 1
’ 2 30 10 1.5 2
’ 3 45 45 2 3
1
2.1
1.1 .
2, 2 K .K;.K;
Hewlett Packard 6890-5973 - o
( ); HA121-50-01 kasks
COo, ( f{l\K‘_/\Kg . R , R=Fkyw—
)4 i R omin o 2 (A) K, >K; >K,, (B)
; 2003 6 . K, >K;>K,(C) K, >K;>K,, ,
1.2 CO, A:B.Cys
) ( 0.3 mm 30 MPa, 40 C.,
) . ) 1 h, 3 .
) . 3 S ,df .V
. o Sx>Sp>Sc
25~35 MPa, 35 C~45C, > > o
1~2 h, 3 3 ’
) L, (3") , ’
o 1, o
. CO, 15 kg/h, 2.2
150 g, ,
, , ., 150 ¢
i , 3.9 g, 2.6%,
w=2.6%, o
1. 3 GC/MS o
1. 3. 1 :HP-5 (25 m 2.3 GC/MS
X0.32 mmX0. 17 pm) ; 2.3.1 0.2 pl.
: 60 C, 5 C/min 200 - .
Cs 230 C; 0.2 pl; 4 1, G1701BA
min; (He) 1 mL/min; 201, , NIST98 R
1. 3. 2 (ED ; 8 EPA/NIH
200 C; 70 eV; s
34.6 pA; 1341 V; S .



96

27
2.3.2 G1701BA 3
Table 3 Analysis of variance
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Fig. 1 Total ion chromatogram of volatile components from Lindera communis Hemsl.
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Table 4 Identified components of volatile substances from Lindera communis Hemsl.
No ¢r/min Compound Formula R. cont/ % Similarity/ %
1 102 2-methyl-5-(1-methylethyl)-bicyclo[ 3. 1. 0 Jhex-2-ene CooHie 0. 67 o1
2- -5-(1- )- [3.1.0] -2-
2 4.17 a- a-pinene CioHis 5.40 95
3 4,42 camphene CioHis 0.79 97
4 4. 88 ‘s B-phellandrene CioHys 6.63 90
6,6- -2- - [3.1.1]
5 4.96 ‘ , CioH1sO 1,37
6, 6-dimethyl-2-methylene-bicyclo[ 3. 1. 1 Jheptane
6 5.47 a a-phellandrene CioHis 0.27 91
7 5.73 (+)-4- (+)-4-carene CioHis 0.53 97
8 6.19 eucalyphol CioHis0O 34,45 98
1- -4-(1- )-1.,4-
9 7.60 . CioHis 0. 44 95
1-methyl-4-(1-methylethyD-1,4-cyclohexadiene
10 6. 86 terpineol CioHis0 0.94 97
11 7.34 (+)-4- (+)-4-carene CioHis 0. 40 96
12 7.60 3,7- -1,6- -3-  3,7-dimethyl-1, 6-octadien-3-ol CioH150 2.01 80
- 4-- )2- -
13 8. 14 CioHis0 0. 90 88
trans-1-methyl-4-(1-methylethyl) -2-cyclohexen-1-ol
14 8. 49 -p- -2,8- cis-p-methyl-2,8-dienol CioH160 0. 26 80
6.6- 2 [3.1.1] -3
15 8.61 A _ CioHisO 1.02 82
6 ,6-dimethyl-2-methylene bicyclo[ 3. 1. 1 Jheptan-3-ol
5-(1- ) 3.1.0 -2-
16 9.06 _ [ ] CioHis 0. 49 94
5-(1-methylethyD) bicyclo[ 3. 1. 0 Jhexan-2-one
(+)-a (p- -1- -8 )
17 9.32 « CioHis0 1.07 86
(+)-a-terpineol ( p-methyl-1-en-8-0l)
4- -1-(1- )-3- -1-
18 9.61 CioHis0 3.68 97
4-methyl-1-(1-methylethyl)-3-cyclohexen-1-ol
19 9.74 a a-thujenal CioH1,O 0.14 94
20 9. 86 1,2,3.5- 1,2,3,5-tetramethylbenzene CioHi150 0. 66 91
21 9.96 - -1- -8 p-methyl-1-en-8-ol CioHi30 3.02 90
6,6- -] 2 2
22 10.08 _ _ CioHisO 1.06 95
6,6-dimethyl-bicyclo[ 3. 1. 1 Jhept-2-ene-2-methanol
i 2o 5-(1- )-2- 1-
23 106:) C]()Hm() 058 91
trans-2-methyl-5-(1-methylethyD - 2-cyclohexen-1-ol
2o 5-(1 )-2- 1-
24 10. 88 CioHis0 0. 86 83
trans-2-methyl-5-(1-methylethyD) -2-cyclohexen-1-o0l
25 12.06 4- -2a- 4-thujen-2q-yl acetate Ci2Hi50; 0. 40 96
26 12. 35 bornyl acetate Ci2Hz0 O 0.83 98
27 12.53 4-(1- )- 4-(1-methylethyl)-benzenemethanol CioH1, O 0. 38 97
1- -4-(1- )
28 13. 14 CioHis 1.23 82
1-methylene-4-(1-methylethyl) cyclohexane
1,3,3- -2- [2.2.2] -6- .
29 13.79 Cy2Hy0 04 0.79 83

1,3, 3-trimethyl-2-oxabicyclo[ 2. 2. 2 Joctan-6-ol acetate
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No ¢r/min Compound Formula R. cont/ % Similarity/ %
1- -4-(1- )

30 14. 22 . CioHys 11.91 90
1-methyl-4-(1-methylethylidene) cyclohexene

31 14 23 eugenol CmH]g()g 2 65 97
1- -1- -2,4- (1- ) .

32 15. 06 Cis Hay 0. 44 91

1-ethenyl-1-methyl-2,4-bis(1-methylethenyl) cyclohexane

1.2- -4-(2- ) .

33 15. 39 . Ci1H1 O, 2.63 94
1,2-dimethoxy-4-(2-propenyl) benzene

34 15.76 caryophyllene Ci5 Hay 0. 26 99

-4a- -1- -7-(1- )

35 17.39 decahydro-4a-methyl-1-methylene-7-( 1-methylethyl ) naphtha- Cy5 Hyy 0.16 99
lene
1,2,3.,4,4a,5,6,8a- -7- -4- -1(1- )

36 18. 04 1.2,3,4,4a,5, 6, 8a-octahydro-7-methyl-4-methylene-1-(1- Ci5 Hay 0.16 98

methylethyD naphthalene

37 19. 56 4- -2- 4-allyloxyimino-2-carene C13His NO 1.17 82
38 19. 67 caryophyllene oxide Cis H2, O 1.13 96
39 19. 88 ldeol Ci5HoO 0. 29 98
10,10~ 2,6~ 7.2.0 -5-
10 20.80 ‘ , [r.z.0] = & Ci5H O 0.19 99
10,10-dimethyl-2, 6-dimethylenebicyclo[ 7. 2. 0 Jundecan-5-8-ol
10,10- -2,6- [7.2.0] -5-p . _
41 20.88 _ _ : i CisHz O 0.55 99
10,10-dimethyl-2. 6-dimethylenebicyclo[ 7. 2. 0 Jundecan-5-8-ol
1- Ta-  -1H- .
42 21.20 A , , CizHao 0.91 84
cis-1-ethylideneoctahyro-7a-methyl-1H-indene
43 21.28 Y- y-elemene Cis Hay 0.43 89
44 21.35 -(1)alloaromadendrene oxide-(1) Ci5 Hay 0.76 90
2- -1,5.5- .
45 21.59 . Ci5Hz. O 0.19 82
2-chloro-1,5,5-trimethylexonorbornane
46 21.66 isoalloaromadendrene epoxide C15Hz, O 0. 25 91
-4,8,8,9- -1,4- -7(1H)- .
47 21.99 Ci5 Hay 0. 65 87
octahydro-4,8,8,9-tetramethyl-1,4-methanoazulen-7 (1H)-one
. (4):210-213.
[1] s s .. [4] Heller SR, Milne G W A. EPA/NIH Mas Spec-
[Jl. tral Dtabase. Washington: U S Government Print-
,1999,111 (6):1-5. ing Office,1978:Vol. 1-4 .
[2] , , . CO, - [5] ,
GC-MS . 1992,
[Jl. » 2003,22(4) ;61-64. [6] , . ,
[3] ; , . GC/MS (. /

LJJ. , 2002,23 ,2000,144(5) ;24-25.



