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Analysis of Cellulase Exteacts from the Volatile Constituents of Herba
Selaginellae by Gas Chromatography-Mass Spectrometry

HUI Rui-hua, HOU Dong-yan, LIU Xiao-yuan, GUO Hua, LI Xue-cheng, GENG Hong-ling
( Department of Chemistry, Anshan Normal University, Anshan 114005, China )

Abstract: The cellulase was used for extracting the volatile constituents of the Herba Selag-
inellae. The effects of pH, the amounts and the fineness of cellulase on extraction were dis-
cussed. The average yield was 5. 85%. Thirty one chemical components were identified by
gas chromatography-mass spectrometry (GC/MS ). The main compound of them is cedrol.
The content of cedrol makes up 45.07%. The cellulase extraction (CE) method was made a
camparison with distillation extraction (DSE) method.
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Table 1 Effect of pH on cellulase extracting the volatile constituent from Herba Selaginellae
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Table 2 Components of volatile oil from Herba Selaginellae
) Content/ % Similarity
No. (r/min Compound _ Formula ,
CE DSE /%
1 3. 14 1-hexanol - 9.70 CsHy1,0 85
2 3.22 1,3- 1,3-dimethylbenzene 0.66 0.67 CgHjo 92
3 3.53 1,2- 1,2-dimethylbenzene 0.52 - CsHyo 75
2- -5-(1- )- [3.1.0] -2-
4403 : 0.6 - CiHys 81
2-methyl-5-(1-methylethyD)-bicyclo[ 3. 1. 0 Jhex-2-ene
5 4.16 2,6,6- [3.1.1] -2- 2.6,6-trimethylbicyclo[ 3. 1. 1]hept-2-ene 0.79 - CioHis 95
6 4.18 2,6,6- [3.1.1] -2-  2,6,6-trimethylbicyclo[ 3. 1. 1 Jhept-2-ene - L13 CyoHis 95
7 4. 40 7.7- -2- [2.2.1] 7,7-dimathyl-2-methylenebicyclo[ 2. 2. 1 Theptane 0.20 - CioHis 95
§ 4.8 3 -1-(I- ) [3.1.0] -2- 0.59 CioHig 87
3-methyl-1-(1-methylethyl) bicyclo[ 3. 1. 0 Thex-2-ene
9 4,94 3 [-pinene 1.23 - CioHis 95
10 5.17 a a*pinene 0.51 - Cm Hle 87
11 5.61 3- 3-carene 4,70 0.36 CioHyg 94
13 6.00 6,6- -2- - [3.1.1] 6 ,6-dimethy-2-methylenebicyclo[ 3. 1. 1 heptane 1.07 - CioHys 95
14 8.73 [2.2.1] -2- bicyclo[2. 2. 1 heptan-2-one 0.78 - CioHi60O 97
15 8.75 camphor - 0.84 CioHi60 97
16 9.06 bormeol - 0.94 CioHis0 95
17 9.45 5- -2-(1- ) 5-methyl-2-(1-methylethyl) cyclohexanol - 0.54 CioHzO 91
18 9.57 4- -1-(1- )-3- -1- 4-methyl-1-(1-methylethyD)-3-cyclohexen-1-ol 1.66 - CioH150 95
19 9.91 asasd- -3- -1- s as4-trimethyl-3-cyclohexene-1-methanol 2.49 - C'Hy50 83
20 13.98 (+)-4- (+)-4-carene 5.31 3.27 CyoHys 90
21 1435 2.6- (1.1 )4.4- 2,5 -I- -~ 058 CigHy0 95
2,6-bis(1,1-dimethylethyD)-4,4-dimethylcyclohexa-2 , 5-dien-1-one
22 15.59 copaene 1.95 - Ci5Haa 93
23 15.61 1,2,3,4,5,6,7.,8- -1,4.9,9- -4,7- - 2.58  CisHa 90
1,2,3,4,5,6,7,8-octahydro-1,4,9,9-tetramethyl-4 , 7-methanoazulene
24 15.76 caryophyllene 2.58 5.21  CisHy 99
25 16. 04 thujopsene 1,30 3.22  CysHy 99
26 16.59 1,1,4.8- -4,7,10- 1.1,4,8-tetramethyl -4,7,10-cycloundecatriene 2.33  4.33 Cy5Hoy 98
2,6 (1,1- )25 14
7 16.90 _ _ _ _ - 052 CiyHy0, 95
2.6-bis(1,1-dimethylethy])-2 , 5-cyclohexadiene-1, 4-dione
28 17.01 4-(1,1- )-1,2- 4-(1,1-dimethylethyl)-1, 2-benzenediol 3.26 CioH14 0o 80




Content/ Similarity
No. tr/min Compound _ Formula L
CE  DSE /%
29 17.14 1.2,3,4,4a,5,6,8a -7- -4- -1-(1- ) 1.02 0.89 CisHy 98
1,2,3,4,4a,5,6,8a-octahydro-7-methyl-4-methylene-1-(methylethyl) naphthalene
30 17.27 D germacrene D 1.36 - Ci5Hay 98
31 17.37 4-(2,6,6- -1- -1- )-3- -2- - 1.82 Ci3Hz0 02 92
4-(2,6,6-trimethyl-cyclohexen-1-yl)-3-buten-2-one
32 17.39 4,11- eudesma-4,11-diene 1.47 - Ci5 Hay 96
33 17. 60 2,5- 2,5-dimethoxyethylbenzene 0.75 - CioHu, 0, 83
34 17.85 1- -4-(1,2,2- ) 1-methyl-4-(1,2,2-trimethylcyclopentyl) benzene 0.56 - Cy5 Hyo 98
35 18.00 2,6- butylated hydroxytoluene 5.60 4.20 CisHz O 97
36 18. 26 1,2,3,5,6,8a -4,7- -1-(1- ) 1.89 1.38 CisHy 98
1,2,3,5,6,8a-hexahydro-4,7-dimethyl-1-(1-methylethyl) naphthalene
37 18.42 546,7,7a -4,4,7a - 2(4H)- 0.94 1.05 Ci1Hi0: 95
5.6,7,7a-tetrahydro-4,4,7a-trimethyl-2(4 H)-benzofuranone
38 18. 86 4- -2,2,4- -3-(1- ) 0.40 - Ci5Ho O 78
4-ethenyl-2,2,4-trimethyl-3-(1-methylethyl) cyclohexanemethanol
39 19. 66 caryophyllene oxide 3.57 4.33 Ci5Hz O 94
40 19. 82 viridiflorol 3.64 4.75 Ci5HyO 81
41 19.99 hexadecane - 1.00  CisHss 97
42 20. 10 8H- 8H-cedran-8-ol 45.07 39.50 Ci5Hz60 96
43 20. 26 [4.5] spiro[ 4. 5]decane 1.99 - CioHis 86
420,28 1.5.5.8 12 [9.1.0] -3.7- © 196 CisHuO 91
1,5,5,8tetramethyl -12-oxabicyclo[ 9. 1. 0]dodeca-3 , 7-diene
:CE — ; DSE — -
: [5] , )
[1] , , . [JJ. +2000,26(6) :37-39.
(. ,2000,31(12) :954-956. [6] Heller S R, Milne G W A. EPA/NIH Mass
[2] s . [J7. s Spectral Dtabase; 1-4 [ M]. Washington: US
1997,28(6) :351-353. Government Print Office, 1978.
[3] ; . [Jl. L7] , . [M].
,2001,32(9) . 784-785. ,1995.:286-305.
[4] ; ; . FFR [8] . [M].

0. ,1995, 14 (1):70-71. ,1992:224-225.



