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Table 1. List of major compounds from the extract of red cypress sawdust using n-hexane extraction.
Quality means that the matching percentage of the compound from the Wiley Mass Spectrum Library

Solvent Extraction/n-hexane

No. R.T.(min) Chemical Quality
1 28.33 myrtanol 64
2 32,28 phenol, 2-meyhoxy-4-(2-propenyl)- 47
3 35.27 trans-caryophyllene 80
4 38.17 a-murolene-{-} 90
5 38.77 naphthalene,1,2,3,4,4a,5,6,8a-octahy 92
6 43.38 naphthalene,1,2,3,4,44,5,6,8a-octahy 78
7 43.85 a-cadinol 35
8 44.54 naphthalene, 1,6-dimethyl-4-(1-methyl) 94
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Figure 1. A typical total ion chromatogram for the extract of red cypress sawdust using n-hexane extraction.
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Table 2. List of major compounds from the extract of red cypress sawdust using ether extraction. Quality
means that the matching percentage of the compound from the Wiley Mass Spectrum Library

Solvent Extraction/ether

No. R.T.{(min} Chemical Quality
1 23.12 cyclohexanol,1-methy1-4-(1-methyleth 86
2 24.23 1-borneol 83
3 25.24 3-cyclohexene-1-methanol,o-, 91
4 25.56 myrtenol 93
5 28.39 cyclooctene,d-ethenyl- 46
6 30.22 cyclohexanol,2-(2-hydroxy-2-propyl)- 72
7 32.31 phenol,2-meyhoxy-4-(2-propenyl)- 98
8 33.96 (-)-p-elemene 35
9 35.29 trans-caryophyllene 99
10 37.32 calarene 89
11 38.20 c-muurclene 96
12 38.44 phenol,2,6-bis(1,1-dimethylethyl)-4- 96
13 38.80 naphthalene,1,2,3,4,4a,5,6,8a-octahy 93
i4 39.05 d-cadinene 04
15 39.88 naphthalene,1,2-dihydro-1,1,6-trimet 80
16 40.60 naphthalene,1,2-dihydro-1,1,6-trimet 90
17 41.34 cis-syn-trans-tricyclof7.3,0,((2,6)]d 38
18 42.53 naphthalene,1,2,3,4 4a,7-hexahydro-] 62
19 42.67 1,3,6-trimethyl-# =thyl-2,7-napthyri 83

20 43.41 rac-{1R,28,5R,6R)-5-isoprpoyl-2,8-dim o4
21 43.89 2,2, 7-trimethyl-bicyclo(4,3,0)non-6- 47
22 44.57 naphthalene, 1,6-dimethyl-4-(1-methyl 95
23 46.98 [}-selinene 60
24 47.36 3-cyclopentene-1-ethanol,2,2,4-trime 38
25 4775 camphene 53
26 4791 2-oxatricyclo(4,4,1,0)undecan-4-one 50
27 50.90 1(3H)-isobenzofuranone,3a,4,5,7a.tet 27
28 52.51 (-)-elema-1,3,1 1{13)-trien-12-ol 46
29 53.12 7-hydroxycadalene 74
30 67.08 (-)hinokione 81
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Figure 2. A typical total ion chromatogram for the extract of red cypress sawdust using ether extraction.
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Figure 3. A typical total ion chromatogram for the exiract of red cypress sawdust using steam distillation.
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Table 3. List of major compounds from the extract of red cypress sawdust using steam distillation extrac-
tion. Quality means that the matching percentage of the compound from the Wiley Mass Spectrum Library
Solvent Distallation '

No. R.T.(min) Chemical Quality
1 17.49 benzene, 1-methyl-2-(1-methylethyl)- 9N
2 17.74 cyclohexene, ] -methyi-4-(1-methyylene 95
3 20.54 benzene, 1-methyl-2-(2-propenyl}- 93
4 23.12 : cyclohexanol,1 -methyl-4-(1-methyleth 91
5 24.23 endo-borneol S0
6 25.57 myrtenol 72
7 28.43 cyclooctene,4-ethenyl- 46
8 32.33 phenol,Zﬂmeyhoxy-4—(2—pr0penyl)— 97
9 33.97 glemene 80
10 35.10 1H-3a,7-methanoazu1ene,2,3,4,7,8,8&— 98
11 35.30 trans-caryophyllene 99
12 35.98 phenol,2-meyhoxy-4-(1-propenyl)- 95
13 36.63 a-humulene 95
14 37.36 naphthalene,1,2,3,4,4a,5,6,8a—0ctahy 95
15 37.90 (-selinene 97
16 38.24 a~-muurolene 98
17 38.84 naphthalene,1 ,22.3.4,4a,5,6,8a-octahy 95
18 39.11 naphthalene,1 2,3 A-tetrahydro-1,6-d 96
19 39.31 1H-3a,7-methanoazulene,2,3,4,7,8,8a~ 90
20 39.68 a-muurolene-(-) 78
21 39.91 naphthalene,1,2-dihydro- 1,1,6-trimet 64
22 41.38 cis—syn—trans-tricyclo[?,3,0,0(2,6)]d 35
23 41.58 capenellane-8-one 87
24 42.36 a-cedrol 95
25 42.58 naphthalene, 1 2.3,4,4a,7-hexahydro-1 95
26 43.19 B-maaliene 97
27 43.59 d-cadinene 83
28 44.10 torreyol 56
29 44.67 naphthalene, 1,6-dimethyl-4-(1 ~methyl 95
30 45.65 4-isopropyl-6-methyl-1,2,4 4-tetrahyd 83
31 47.03 (+)-y-costol 98
32 47.83 (+)-B-costol 95
33 47.97 1-acetyl-4-fluoromethylnaphthalene 80
34 48.77 8-oxo-neoisolongifolene 72
b AN > BRI —FERE UK TS Z B RIR AR i+ ¥ 7F B PRI A9 E B Y DVNRBERARZ ¢
PB4 —EOh (il - B R SE R B —rh o TR Em AW EYE - BER
Ty LB R T R AR R FARE AT R SE A A i B AL O R

208




journal of Food and Drug Analysis. 1996. 4(3)

Table 4. List of major compounds from the extract of red cypress sawdust using SFE CO2 extraction.
Quality means that the matching percentage of the compound from the Wiley Mass Spectrum Library

SFE
No. R.T.(min) Chemical Quality
i 25.57 myrtencl 92
2 28.42 cyclooctene,4-ethenyl- 50
3 30.19 cyclohexanol,2-(2-hydroxy-2-propyl)- 72
4 33.96 {(-)-p-elemene 90
5 37.34 a-longipinene 95
6 37.90 p-selinene 99
7 38.23 c-muurolene 97
8 38.83 y-cadinene 98
9 39.07 d-cadinene 97
10 39.66 naphthalene,1,2,4a,5,6,8a-hexahydro- 94
i1 39.90 : naphthalene, 1,2-dihydro-1,1,6-trimet 80
12 40.02 elemol 90
13 41.37 cis-syn-trans-tricyclo[7,3,0,0(2,6)]d 27
14 42.36 cadinene 92
15 43.17 {+)-0-selinene 91
16 43.50 d-cadinene 83
17 44.14 epiglobulol 83
18 44.65 naphthalene, 1,6-dimethyl-4-(1-methyl 94
19 48.65 bicyclo[4,4,0]dec-1-en,2-isopropyl-5 87
20 50.31 1 ,3,5-trimethyl-ﬁ-methyliden—tricyclo 93
21 50.73 longifolenaldehyde 94
22 50.99 1(3H)-isobenzofuranone,3a,4,5,7a,tet 38
23 52.19 6p-methyl-2-propyl-d1-bicy 53
24 53.18 7-hydroxycadalene 98
25 71.97 1,2-benzenedicarboxylic acid,3-nitro 91
26 73.51 hinokione 95
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Table 5. List of major compounds from the head space sample of red cypress sawdust. Quality means that
the matching percentage of the compound from the Wiley Mass Spectrum Library

Headspace
No. R.T.(min) Chemical Quality
1 6.44 benzene,methyl- 0
2 13.32 c-pinene,{-)- 91
3 14.03 camphene 97
4 14.26 benzene,butyl- 59
5 15.81 p-myrcene 83
6 15.97 bicyclof3.2.1]oct-2-ene,3-methyl- 64
7 17.14 2,3, 3-trimeethyl-1-vinyl--cyclopen 83
8 17.49 benzene,-methyl-2-(-methylethyl 64
9 17.72 d-limonene 96
10 20.53 benzene,1-methyl-4-(-methylethylethen 93
11 23.09 linalool 53
12 23.24 camphor 95
13 24.19 endo-borneol 83
14 25.21 3-cyclohexene-1-methanol,.alpha.,alpha 90
15 25.53 mytenol 72
16 28.34 citronelly propinonate 38
17 33.93 camphene 30
18 373 trans-caryophyllene 47
19 37.85 (-)-caryophyliene oxide 42
20 38.17 (E)-farnesene 47
21 38.77 y-cadinene 96
22 39.00 5,6-decadien-3-yne,5,7-diethyl 49
23 39.84 benzene,2-(1,3-butadienyl)-1,3,-trimethyl- 43
24 43.36 v-cadinene 47
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Figure 4. A typical total ion chromatogram for the extract of red cypress sawdust using SFE CO2 extrac-

tion.
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Figure 5. A typical total ion chromatogram from head space sample of red cypress sawdust.
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Supercritical Carbon Dioxide Extractilon of Red Cypress

Sawdust: A Comparison of Solvent Extraction vs. Steam
Distillation Methods
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ABSTRACT

By using a supercritical carbon dioxide
extraction (SFE-CO,) technique, We extracted
several fragrances from red cypress sawdust
under a condition of 3500 psi and 35°C. The
extracts were then analyzed by a gas chromato-
graphy/mass spectrometry (GC/MS). After a
Wiley mass spectrum library search, We identi-
fied most of the major peaks in the GC/MS total
ion chromatogram, which are borneol, myrtenol,
(-elemene, p-selinene, S-cadinene, and d-pinene,

etc. for a total of 26 different compounds. In
comparison with n-hexane extraction, ether
extraction, steam distillation, and head space
sampling techniques, we concluded that(1) the
polarity of CO, under the condition of 3500 psi
and 35°C is between ether and water; and(2) most
of the fragrances in the cypress sawdust are polar
compounds.

Key words: Gas chromatography/mass spectrometry, supercritical extraction, steam distillation, red cypress

sawdust,




