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Analysis of Cellulase Extraction from the Volatile Components
of Myrrha by GC/MS

CHEN Hua, XIN Guang, ZHANG Lan-jie, ZHANG Bo
(Department of Chemistry, Anshan Normal University, Anshan 114007, China)

Abstract ;: The cellulase was used for extracting the volatile components of Myrrha . The cel-
lulase extraction (CE) method was made a comparison with distillation extraction (DSE)
method. The chemical components were separated and identified by GC/MS. The experi-
mental results confirm that 34 and 38 chemical components are identified from Myrrha re-
spectively. The components were analyzed quantitatively by normalization method. The a-
mount of the identified components are account for more than 70. 05% and 67. 95 % of all
the volatile oils respectively. The main co-compounds of them are acetic acid octyl ester and
1-octanol.
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Fig. 1 Total ion chromatogram of volatile oil from Myrrha
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Table 1 Components of volatile oil from Myrrha

Relative Relative
Molecular . Similarity
No. Compound molecular tr/min content /%
formula /%
mass CE DSE
1 1-Hexanol Ce¢Hyy 92 3.13 — 0.24 83
2 a a-Phellandrene CioHis 136.13 4.02 — 0.15 91
3 1-R-a- 1-R-a-Pinene CioHys 136.13 4.16 — 1. 90 97
4 Camphene CioHys 136.13 4,41 0.17 0.28 97
5 1S-a- 1S-a-Pinene CioHis 136.13 4.43 1.29 — 96
4- -1-(1- ) [3.1.0] -2-
6 4-Methyl-1-(1-methylethyl )-bicyclo [ 3. 1. 0] CioHus 136.13 4. 85 0.28 94
hex-2-ene
(1s)6, 6- -2- [3.1.0]
7 (1s)6, 6-Dimethyl-2-methylene-bicyclo CioHis 136.13 4. 94 1.91 95
[3.1.0] heptane
8 B B-Myrcene CioHi 136.13 5.15 — 0.15 87
(1)6, 6- 2 [3.1.1]
9 (1s)6, 6-Dimethyl-2-methylene-bicyclo CioHis 136.13 5.36 1.14 — 94
[3.1.1] heptane
10 a a-Phellandrene CioHis 136.13 5.45 0.15 87
1- -4-(1- )
11 CiroHuy 134.11 5.88 0. 37 0. 30 97
1-Methyl-4-(1-methyl )-benzene
12 Limonene CioHis 136.13 5.99 0.67 1.79 90
13 Eucalyptol CioH1i50O 154. 14 6. 04 1. 37 1.09 98
(E)3, 7- -1, 3, 6-
14 CioHis 136.13 6. 14 — 0. 30 95
(E)3, 7-Dimethyl-1, 3. 6-octatriene
15 Acetic acid hexyl ester CsHy50, 144.12 6.18 0. 24 86
3, 7- -1, 3. 7-
16 CioHis 136.13 6.41 0.61 2.38 95
3, 7-Dimethyl-1, 3, 7-octatriene
1- -4(1- )-1, 4 1-Meth-
17 CioHis 136.13 6.63 — 0. 15 94
yl-4-(1-methylethyD-1, 4-cyclohexadiene
18 1-Octanol CoHi50; 158.13 7.18 12. 89 11.15 91
19 4- 4-Carene CioHys 136.13 7.36 0.43 0. 14 97
20 - cis-Linaloloxide CioH150, 170.13 7.44 — 0.32 87
3, 7- -1, 6 -3-
21 CioHi50 154. 14 7.73 2.96 4.13 95
3, 7-Dimethyl-1, 6-octadien-3-ol
22 3. 5 3, 5-Dimethyl-cyclohexene CgHyy 110.11 8.37 0.78 1. 40 87
[1s-(las 3as 52) -6, 6- -2- -
23 [3.1.1] -3- [1s(las 3as 5a) -6, 6-Dime- CioHis0 152.12 9.57 0. 36 — 87
thyl-2-methylene-bicyclo[ 3. 1. 1 Jheptan-3-ol
24 2- Borneol CioHis O 154. 14 9.59 0.62 0.23 90
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Relative Relative
Molecular ) o Similarity
No. Compound molecular tr/min content /%
formula /%
mass CE DSE
1- -4-(2- )
25 CioHi2,0 148. 09 10. 15 0.47 96
1-Methoxy-4-(2-propenyl)-benzene
- -1-a- )-3- -1-
26 4-Methyl-1-( 1-methylethyl )-3-cyclohexen-1- CioHi50 154. 14 10. 64 0.59 — 97
ol
27 Acetic acid octyl ester CioH2002 172.15 10. 85 27.52  26.68 91
2o -5-(1- )-2- -1-
28 trans-2-Methyl-5-( 1-methylethenyl )-2-cycol- CioHi150 152. 12 10. 98 0.15 95
hexen-1-ol
3, 7 -6~ -1-
29 CioHz20O 156. 15 11.04 — 0.12 95
3, 7-Dimethyl-6-octen-1-ol
(Sas as 4~ -3- -1-
30 (S) a» as 4-Trimethyl-3-cyclohexene-1-metha- CioHi50 154. 14 11.06 1.25 — 91
nol
6, 6- - [sL1] 2 -2
31 6, 6-Dimethyl-bicyclo[ 3. 1. 1] hept-2-ene-2- CioH150 152.12 11.23 0.49 — 90
methanol
(Z) 3, 7- -2, 6- -1-
32 CioHi50 154. 14 11.62 0.42 94
(Z)3, 7-Dimethyl -2, 6-octadien-1-ol
1,7, 7- - [2.2.1] -2-
33 1, 7, 7-Trimethyl-bicyclo[ 2. 2. 1] hept-2-yl  CizHzoO: 196. 15 12.44  1.93  2.34 98
ester acetic acid
-2, 6- -2, 6-
34 CioHis 138. 14 14. 05 0.25 0.67 97
cis-2, 6-Dimethyl-2, 6-octadiene
3, 7- -2, 6- -1-
35 Ci2 Hs0 O, 196. 15 14. 34 0.78 2.13 91
3, 7-Dimethyl-2, 6-octadien-1-ol acetate
[1s-(las 2as 3. Bs das 8a. 8 OR*)]- -1,
5, 5, 8a- -1, 2, 4- [1s-(las
36 Cis Hyy 204.19 14.53 0.15 99
2as 3a.f3s 4as 8a. s 9R %) ]-Decahydro-1, 5,
5, 8a tetramethyl-1, 2, 4-methenoazulene
37 Copaene Cy5 Hyy 204.19 14. 65 — 0.18 99
38 Caryophyllene Cis Hoy 204.19 15.76 0.3 0. 54 99
C 5, -1, 1,4, 8 -4, 7, 10-
39 cis, cisy cis-1, 1, 4, 8-Tetramethyl- Cy5 Hoy 204.19 16.58 — 0.18 98
4, 7, 10-cycloundecatriene
[1s-(1a» 3a. 8, 4a, 8a. B ] -4, 8, 8
-9- -1, 4- [1s-(la, 3a. B das
40 Ci5 Hyy 204.19 16.71 1.22 2.53 99

8a. 3) ]Decahydro-4, 8, 8-trimethyl-9-methyl-

ene-1, 4-methanoazulene
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Relative Relative
Molecular ) o Similarity
No. Compound molecular tr/min content /%
formula /%
mass CE DSE
41 Acetic acid decyl ester Ci2H2, 0, 200. 18 16. 80 0.43 91
42 1- - 1-Methyl-cycloundecene Ci2Hyo 166. 17 17. 66 — 0.21 89
43 a a-Farnesene Ci5 Hay 204.19 17.85 — 0.33 93
44 Lauric anhydride Ci2 Hz, O, 200. 18 19. 40 — 0.32 94
45 (Octadecane Cis Hss 254. 30 25.67 0.17 98
16 Nonadecane CigHuo 268. 31 27.70 0.23 98
4a, 5, 6, 7,8, 9, 10, 11, 12, 13- -2, 3-
4a, 5,6,7,8,9,10, 11,
47 Cyo Hap 272.25 27.97 0. 25 92
12, 13-Decahydro-2, 3-diethyl benzocyclodo-
decene
as as 4- -3- -1-
48 as a» 4-Trimethyl-3-cyclohexene-1-methanol Ci3H22 0, 210. 46 28.18 0.31 89
propanoate
1,1, 4a- -6- -5-(3- -2, 4-
)[4as -(4a. a, 5a, Sa. ﬁ)]
49 1, 1, 4a-Trimethyl-6-methylene-5-( 3-methyl- Coo Hjo 272.25 28.37 0.78 0.76 99
2, 4-pentadienyl)- [4as -(4a. a» 5a, 8a. @) ]-
decahydro-naphthalene
1.5, 9- -12-(1- )-1. 5, 9-
50 1, 5, 9-Trimethyl-12-(1-methyle- CooHso 272.25 28.98 4. 89 86
thenyD)-1, 5, 9-cyclotetradecatriene
51 Eicosane CooHyz 282.33 29.63 0. 34 98
1- -4-(1- )-1, 3-
52 1-Methyl-4-( 1-methylethyl )-1, 3-cycolhexa- CioHus 136.13 29. 87 1.97 94
diene
53 Heneicosane Co1Hyy 296. 34 30. 38 0.5 81
(E)9- ( )
54 CisH3. 02 282.26 32. 30 1.97 93
(E)-9-Octadecanoic acid
55 1- - 1-Cholro-heptacosane Cy7 Hs5Cl 414. 40 33.89 0.29 97
(1= ; 2. CE— ,DSE— -
(S s
1. 17 (19)6. 6- 9 - [3.1.0]
b ( Y ) b
( NN )
b b
b Y
, 4 o

- (R) 3,
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