Article title: Phytochemical screening of volatile organic compounds in three common
coniferous tree species in terms of forest ecosystem services

Journal name: Forests

Author names: Martina Zori¢, SaSa Kosti¢, Nebojsa Kladar, Biljana Bozin, Verica Vasi¢,
Marko Kebert, Sasa Orlovic¢

Corresponding author: Martina Zori¢, University of Novi Sad, Institute of Lowland Forestry
and Environment, Antona Cehova 13d, 21000 Novi Sad, Serbia. e-mail: martinazoric@uns.ac.rs

Table S1. BVOCs content in Pinus nigra presented as the mean values (%) with SD (%) and
CV (%). Values detected in tested genotypes (Gen 1; Gen 2; Gen 3); The data shows content of
primary BVOCSs determined in fresh herbal material (Headspace-GC/MS 1*) and essential oils

determined in essential oil (GC/MS Fresh** and GC/MS Dry**¥*)

MEAN SD Cv

Species RI Pinus nigra* Pinus nigra** Pinus nigra*** (%) (%) (%)
Genotype Gen. 1 Sen. Gen.3 Gen.1 Gen.2 Gen.3 Gen.l Gen.2 Gen.3

Monoterpene 89.4 29.4
Hydrocarbons 90.07 5 88.69 24.61 24.54 24.53 28.17 30.6 30.41 47.90 3 061
o-Pinene s 7ms | 8 es 164 164 1508 1958 202 2105 s 1 o7
Camphene 952 2.54 2.45 2.34 0.42 0.59 0.56 1.15 1.12 1.23 1.38 080 0.58
B-Pinene 979 3.36 2.92 241 3.15 3.27 3.17 2.64 2.83 3.23 3.00 0.30 0.10
B-Myrcene 991 2.08 1.49 191 0.44 0.43 0.49 0.94 0.95 0.92 1.07 059 0.55
a-Phellandrene log 0.00 0.00 0.00 0.05 0.06 0.07 0.14 0.09 0.08 0.05 0.05 0.83
3-Carene 101 0.00 0.00 0.00 1.78 1.39 1.43 0.24 0.19 0.12 0.57 069 121
a- Terpinene 10% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0-Cymene 105 0.00 0.00 0.00 0.06 0.05 0.08 0.11 0.12 0.14 0.06 005 0.83
Limonene 103 2.22 2.42 281 0.94 1.18 1.07 1.74 1.95 211 1.83 061 0.33
B-Ocimene 103 0.32 0.57 0.52 0.41 0.59 0.61 0.83 0.93 0.87 0.63 020 031
y-Terpinene 108 0.00 0.00 0.00 0.06 0.04 0.09 0.14 0.11 0.13 0.06 005 0.85
Terpinolene 102 0.99 0.87 1.05 0.88 0.57 0.68 0.68 0.29 0.53 0.73 023 0.32
Oxygenated

Monoterpenes 0.00 0.00 0.00 4.33 3.98 3.91 747 7.67 6.22 3.73 294 079
1,8-Cineole 102 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Linalool 103 0.00 0.00 0.00 0.32 0.29 0.26 0.14 0.16 0.12 0.14 012 0.83

Camphor 114 0.00 0.00 0.00 0.65 0.57 0.46 0.49 0.45 0.39 033 025 074



Camphene 114

hydrate 8 0.00 0.00 0.00 0.18 0.15 0.13 0.12 0.17 0.14 010 0.07 0.73
115

Isoborneol 7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
116

Pinocarvone 4 0.00 0.00 0.00 0.13 0.28 0.27 0.94 0.86 0.72 036 036 1.01
116

endo-Borneol 7 0.00 0.00 0.00 0.00 0.00 0.00 0.13 0.11 0.12 0.04 006 142
117

Terpinen-4-ol 7 0.00 0.00 0.00 0.65 0.59 0.47 0.48 0.48 0.41 034 025 0.73
118

a-Terpineol 9 0.00 0.00 0.00 0.07 0.09 0.12 0.27 031 0.34 013 013 0.97
122

Citronellol 8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
128

Bornyl acetate 5 0.00 0.00 0.00 1.25 1.09 1.19 1.57 1.69 1.16 088 065 0.74

a- Terpinyl 135

acetate 0 0.00 0.00 0.00 0.24 0.23 0.25 243 2.55 2.01 086 1.05 1.23
135

Eugenol 7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

trans-

Pinocarvyl 129

acetate 7 0.00 0.00 0.00 0.15 0.12 0.14 0.26 0.29 0.25 013 011 o081
121

(-)-Myrtenol 3 0.00 0.00 0.00 041 0.36 0.39 0.43 0.41 0.38 026 019 071

Myrtenyl 132

acetate 7 0.00 0.00 0.00 0.28 021 0.23 0.21 0.19 0.18 014 011 0.73

Sesquiterpene 24.1

hydrocarbons 9.04 10.2 1057 60.99  66.33 65.1 5844 5574 58.13 43.84 8 055
137

a-Copaene 7 0.00 0.00 0.00 0.22 0.45 0.37 0.26 0.19 0.18 019 015 0.83
137

a-Cubebene 7 0.00 0.00 0.00 0.38 0.25 0.32 0.34 0.46 0.42 024 018 0.74
140

Longifolene 5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

trans- 141

Caryophyllene 9 325 446 461 1362 1698 1476 1268 1351 13.64 10.83 490 045
143

B- Copaene 2 0.00 0.00 0.00 0.52 0.64 0.61 0.49 0.52 0.58 037 027 0.72
144

cis-B-Farnesene 4 0.00 0.00 0.00 0.56 0.53 0.51 0.37 0.33 0.36 030 022 0.75
145

Humulene 4 0.38 0.58 0.71 3.07 4.42 5.47 3.16 4.62 4.37 298 184 0.62

allo-

Aromadendren 146

e 0 0.00 0.00 0.00 0.08 0.07 0.05 0.09 0.11 0.12 006 0.05 0.78
147

y-Gurjunene 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
147

y-Muurolene 7 038 021 0.27 1.25 1.73 1.48 1.09 0.98 0.96 093 051 055
147

y-Himachalene 7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
148 10.9

Germacrene D 1 424 417 427 2842 2937 2878 2695 2516 2541 19.64 8 0.56
149

a- Muurolene 9 026 031 0.28 4.62 3.89 4.18 3.12 251 2.83 244 165 0.67
150

a- Farnesene 8 0.00  0.00 0.00 0.49 0.53 0.42 0.49 0.44 0.45 0.31 022 071
151

B- Cadinene 8 053 047 0.43 7.03 6.82 7.63 8.67 6.27 8.13 511 334 0.65
154

a-Calacorene 2 0.00 0.00 0.00 0.73 0.65 0.52 0.73 0.64 0.68 044 032 0.72
151

y-Cadinene 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
151

Cubebol 6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Oxygenated

sesquiterpenes 0.00  0.00 0.00 6.03  4.882 6.06 5.84 5.93 571 383 273 071




trans - 456

Nerolidol 4 0.00 0.00 0.00 0.14 0.012 0.17 0.12 0.17 0.15 0.08 007 0.88
157

Spathulenol 6 0.00 0.00 0.00 0.23 0.19 0.21 0.38 0.29 0.31 018 014 0.77

caryophyllene 158

oxide 1 0.00 0.00 0.00 0.86 0.57 0.83 0.85 0.86 0.82 0.53 039 0.72
164

Cubenol 2 0.00 0.00 0.00 0.21 0.19 0.11 0.22 0.24 0.21 013 010 0.75
162

Epicubenol 7 0.00 0.00 0.00 0.24 0.21 0.19 0.18 0.15 0.17 013 009 0.73
164

epi-a-muurolol 2 0.00 0.00 0.00 1.83 157 192 1.62 1.56 1.49 111 0.80 0.72
165

a-Cadinol 3 0.00 0.00 0.00 1.53 1.36 157 1.23 131 1.29 092 066 0.72

Aliphatic

compounds 0.00  0.00 0.00 0.99 0.78 1.06 1.24 1.35 1.27 0.74 055 0.74
110

Nonanal 4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
147

n-Dodecanol 2 0.00 0.00 0.00 0.16 0.12 0.19 0.21 0.19 0.17 0.12 0.08 0.74
160

Hexadecane 0 0.00 0.00 0.00 0.59 0.47 0.61 0.72 0.69 0.71 042 031 073
170

Heptadecane 0 0.00 0.00 0.00 0.24 0.19 0.26 0.31 0.47 0.39 021 017 0.80
190

Nonadecane 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
200

Eicosane 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
210

Heneicosane 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TOTAL OF

IDENTIFIED

COMPOUND 199. 198.5 192.9 200.2 200.2 201.0 201.2 202.2

S 198.22 2 2 1 4 6 8 3 1



Table S2. BVOCs content in Pinus sylvstris presented as the mean values with SD and CV.
Values detected in tested genotypes (Gen 1; Gen 2; Gen 3); The data shows content of primary
BVOCs determined in fresh herbal material (Headspace-GC/MS 1*) and essential oils

determined in essential oil (GC/MS Fresh** and GC/MS Dry**¥*)

Pinus Pinus Pinus sylvestris MEAN SD CcVv
Species RI sylvestris* sylvestris** il (%) (%) (%)
Gen. Gen. Gen.
Genotype 1 Gen.2 Gen.3 1 Gen.2 3 Gen.1 Gen.2 Gen.3
Monoterpene
Hydrocarbons 91.72 9299 9366 9336 9152 9318 26.09  27.72 33.04 7148 3013  0.42
a-Pinene 937 6176  64.22 60.27 64.04 6431 65.85 14.1 16.07 17.59 4758 2245 047
Camphene 952  6.32 5.19 10.01 7.72 72  6.75 1.27 1.32 2.31 5.34 290 054
B-Pinene 979 15.52 15.07 15.68 13.49  16.06 14.21 5.33 6.17 8.23 12.20 410 034
B-Myrcene 991  2.09 2.19 2.7 2.15 084 112 1.35 0.95 1.33 1.64 062 038
a-Phellandrene 1005  0.11 0.2 019 021 018 0.19 0.06 0.05 0.08 0.14 006 044
3-Carene 1011 228 2.76 1.97 2.25 0.79 1.92 1.22 1.36 1.75 1.81 057 032
a- Terpinene 1017  0.00 0.00 0.00  0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00
0-Cymene 1022  0.00 0.00 0.00  0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00
Limonene 1030  2.08 2.1 221 213 13 208 1.86 0.97 0.79 1.72 052 0.30
B-Ocimene 1037 1.18 0.94 019 083 025 049 0.47 0.35 0.42 0.57 032 056
y-Terpinene 1060 0.11 0.09 012 013 012 015 0.06 0.09 0.07 0.10 003 026
Terpinolene 1088  0.27 0.23 032 041 0.47 042 0.37 0.39 0.47 0.37 008 021
Oxygenated
Monoterpenes 0.15 0.09 0.1 0.11 0.08 0.12 5.13 4.58 6.1 1.83 2.46 1.35
1,8-Cineole 1032 0.00 0.00 0.00  0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00  0.00
Linalool 1099  0.00 0.00 0.00  0.00 0.00  0.00 0.14 0.11 0.13 0.04 0.06 1.42
Camphor 1145  0.00 0.00 0.00  0.00 0.00  0.00 0.16 0.15 0.17 0.05 0.08 1.42
Camphene
hydrate 1148  0.00 0.00 0.00  0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00
Isoborneol 1157  0.00 0.00 0.00  0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pinocarvone 1164  0.00 0.00 0.00  0.00 0.00  0.00 0.11 0.18 0.16 0.05 0.07 1.45

endo-Borneol 1167  0.00 0.00 0.00  0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00  0.00
Terpinen-4-ol 1177 0.00 0.00 0.00 0.00 0.00  0.00 0.21 0.15 0.14 0.06 0.08 1.45

a-Terpineol 1189  0.15 0.09 01 o011 0.08 0.12 0.48 0.41 0.43 0.22 016  0.72
Citronellol 1228  0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
Bornyl acetate 1285  0.00 0.00 0.00 0.00 0.00 0.00 3.74 3.27 4.79 1.31 189 144
a- Terpinyl

acetate 1350  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Eugenol 1357  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
trans-

Pinocarvyl

acetate 1297 0.00 0.00 0.00  0.00 0.00  0.00 0.29 0.31 0.28 0.10 014 142



(-)-Myrtenol 1213 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Myrtenyl

acetate 1327 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
Sesquiterpene

hydrocarbons 6.83 6.46 55 538 546 515 4772 4725 4513 1943  19.30 0.99
a-Copaene 1377 025 0.24 014 021 019 022 2.73 2.75 2.49 1.02 116 113
a-Cubebene 1377  0.08 0.11 0.14  0.13 017 013 0.84 0.86 0.91 0.37 035 094
Longifolene 1405  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
trans-

Caryophyllene 1419 281 2.89 225 221 211 152 6.18 7.36 6.43 3.75 211 056
- Copaene 1432 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00  0.00
cis-p-Farnesene 1444  0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00  0.00
Humulene 1454  0.38 0.44 031 029 041 036 3.79 417 3.74 154 167 1.08
allo-

Aromadendrene 1460  0.12 0.13 012 0.16 0.09 011 0.83 0.79 0.81 0.35 033 093
y-Gurjunene 1473 0.69 0.56 0.67 053 062 059 0.28 031 0.38 0.51 014 028
y-Muurolene 1477 0.00 0.00 0.00  0.00 000 000 1162 11.11 11.48 3.80 538 141
y-Himachalene ~ 1477  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Germacrene D 1481 034 0.23 029 031 0.28 031 2.06 1.98 1.16 0.77 0.72 093
a- Muurolene 1499  0.23 0.24 029 024 0.27 023 2.71 2.61 2.86 1.08 117 1.09
a- Farnesene 1508  0.29 0.19 014 011 009 017 1.92 1.87 1.69 0.72 079 1.10
B- Cadinene 1518  1.64 1.43 115 119 123 151 1.75 1.64 1.59 1.46 021 0.4
a-Calacorene 1542 0.00 0.00 0.00 0.00 0.00 0.00 0.82 0.79 0.75 0.26 037 142
y-Cadinene 1513  0.00 0.00 0.00 0.00 0.00 0.00 7.84 7.1 6.47 2.38 338 142
Cubebol 1516  0.00 0.00 0.00 0.00 0.00  0.00 4.35 391 437 1.40 199 142
Oxygenated

sesquiterpenes 0.00 0.00 0.00 0.00 0.00 0.00 20.3 20.37 19.06 6.64 9.39 142
trans -

Nerolidol 4564  0.00 0.00 0.00 0.00 0.00 0.00 1.03 111 1.05 0.35 050 142
Spathulenol 1576  0.00 0.00 0.00 0.00 0.00 0.00 0.77 0.65 0.96 0.26 038 144
caryophyllene

oxide 1581  0.00 0.00 0.00  0.00 0.00  0.00 141 1.52 1.48 0.49 069 142
Cubenol 1642  0.00 0.00 0.00  0.00 0.00  0.00 1.18 1.21 1.19 0.40 056 141
Epicubenol 1627  0.00 0.00 0.00 0.00 0.00 0.00 1.04 1.02 1.01 0.34 048 141
epi-a-muurolol 1642  0.00 0.00 0.00 0.00 0.00 0.00 4.38 457 3.98 1.44 204 142
a-Cadinol 1653  0.00 0.00 0.00  0.00 0.00  0.00 711 7.13 6.29 2.28 323 142
Aliphatic

compounds 0.00 0.00 0.00  0.00 0.00  0.00 1.69 1.58 1.55 0.54 076 142
Nonanal 1104  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
n-Dodecanol 1472 0.00 0.00 0.00 0.00 0.00 0.00 0.74 0.69 0.72 0.24 034 142
Hexadecane 1600  0.00 0.00 0.00 0.00 0.00 0.00 0.48 0.51 0.49 0.16 023 141
Heptadecane 1700  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
Nonadecane 1900  0.00 0.00 0.00  0.00 0.00  0.00 0.29 0.23 0.21 0.08 012 143
Eicosane 2000  0.00 0.00 0.00 0.00 0.00 0.00 0.18 0.15 0.13 0.05 0.07 143
Heneicosane 2100  0.00 0.00 0.00  0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00  0.00
TOTAL OF

IDENTIFIED

COMPOUNDS 1974 199.08 198,52 197.7 19412 196.9 198.48 199.84 206.66 198.74 12458 48.21




Table S3. BVOCs content in Picea abies presented as the mean values with SD and

CV. Values detected in tested genotypes (Gen 1; Gen 2; Gen 3); The data shows content of

primary BVOCs determined in fresh herbal material (Headspace-GC/MS 1*) and
essential oils determined in essential oil (GC/MS Fresh** and GC/MS Dry***)
MEAN SD cv
Species RI Picea abies* Picea abies** Picea abies*** (%) (%) (%)
Gen. Gen. Gen.
Genotype 1 Gen.2 Gen.3 1 Gen.2 Gen.3 Gen.1 Gen.2 3
Monoterpene
Hydrocarbons 90.01 8486 89.81 0.83 0.52 0.39 0.00 0.00  0.00 2960 4148  1.40
a-Pinene 937 2359 2146 2329 0.00 0.00 0.00 0.00 0.00  0.00 759 1075 142
Camphene 952 2498 2365 2478 0.83 0.52 0.39 0.00 0.00  0.00 835 1141 137
B-Pinene 979 1363 1369 1521  0.00 0.00 0.00 0.00 0.00  0.00 473 6.70 142
B-Myrcene 991 5.64 6.78 4.74 0.00 0.00 0.00 0.00 0.00 0.00 191 2.74 1.44
a-Phellandrene 1005  0.36 0.73 0.85  0.00 0.00 0.00 0.00 0.00 0.00 0.22 033 152
3-Carene 1011  0.33 0.63 0.53  0.00 0.00 0.00 0.00 0.00 0.00 0.17 0.24 148
a- Terpinene 1017 0.27 0.24 0.25  0.00 0.00 0.00 0.00 0.00 0.00 0.08 012 142
0-Cymene 1022 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Limonene 1030 19.75 1611 1814  0.00 0.00 0.00 0.00 0.00 0.00 6.00 853 142
B-Ocimene 1037 0.8 0.38 0.56  0.00 0.00 0.00 0.00 0.00 0.00 0.16 023 144
y-Terpinene 1060 0.31 0.39 0.6 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.22 150
Terpinolene 1088  0.67 0.8 0.86  0.00 0.00 0.00 0.00 0.00 0.00 0.26 037 143
Oxygenated
Monoterpenes 6.78 11.37 12.82  23.26 25.48 27.21 26.06 26.67  40.64 22.25 9.75 0.44
1,8-Cineole 1032 49 454 711 0.00 0.00 0.00 0.00 0.00  0.00 1.84 268 146
Linalool 1099  0.16 0.53 033 021 0.18 0.11 0.00 0.00  0.00 0.17 0.17 098
Camphor 1145  0.19 2.02 253  0.09 0.12 0.09 0.00 0.00 0.00 0.56 093 165
Camphene
hydrate 1148 0.00 0.00 0.00 158 1.18 1.07 0.96 0.84 535 1.22 156 1.28
Isoborneol 1157 0.00 0.00 0.00 0.09 0.17 0.12 0.00 0.00 0.00 0.04 0.06 148
Pinocarvone 1164  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
endo-Borneol 1167 043 0.87 064 525 7.58 8.37 4.49 503 863 459 311 068
Terpinen-4-ol 1177 011 0.28 036 025 0.34 0.8 0.00 0.00 1.29 0.38 039 103
a-Terpineol 1189 0.41 0.32 0.67 1.18 2.13 231 143 1.78 6.57 1.87 1.80 0.96
Citronellol 1228  0.00 0.00 0.00 065 0.87 0.72 0.00 0.00  0.00 0.25 036 143
Bornyl acetate 1285 0.58 2.81 118 1282 11.6 12.56 17.35 17.66 17.53 10.45 6.69 0.64
a- Terpinyl
acetate 1350  0.00 0.00 0.00 0.96 1.02 0.91 1.83 136  1.27 0.82 0.63 0.77
Eugenol 1357  0.00 0.00 0.00 018 0.29 0.15 0.00 0.00 0.00 0.07 010 150
trans-
Pinocarvyl
acetate 1297  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(-)-Myrtenol 1213 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Myrtenyl
acetate 1327 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sesquiterpene
hydrocarbons 131 2.34 133 1319 14.94 15.56 27.25 25.62 2454 14.01 9.91 0.71
a-Copaene 1377  0.00 0.00 0.00 052 0.58 1.08 1.05 112 1.69 0.67 0.57 085
a-Cubebene 1377  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Longifolene 1405  0.32 0.2 015 021 0.32 0.42 1.45 1.07 124 0.60 0.48  0.80
trans-
Caryophyllene 1419  0.53 0.96 065 0.38 0.46 0.63 8.56 827 798 3.16 362 115



- Copaene 1432 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
cis-p-Farnesene 1444  0.00 0.00 0.00 367 3.15 3.64 2.01 195 136 1.75 144  0.82
Humulene 1454  0.15 0.45 031 052 1.12 1.93 5.35 447 424 2.06 194 094
allo-

Aromadendrene 1460  0.00 0.00 0.00 295 1.25 0.98 0.00 0.00 0.00 0.58 096 166
y-Gurjunene 1473 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
y-Muurolene 1477  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
y-Himachalene ~ 1477  0.00 0.00 0.00 0.36 0.68 0.63 0.00 0.00 0.00 0.19 0.27 148
Germacrene D 1481  0.07 0.21 0.09 029 0.32 0.31 1.89 194 169 0.76 077 1.02
a- Muurolene 1499  0.00 0.00 0.00 027 0.4 0.32 2.74 287 317 1.09 131 121
a- Farnesene 1508  0.00 0.00 0.00 1.02 3.19 0.27 0.88 0.76 158 0.86 097 114
- Cadinene 1518  0.24 0.52 013 201 2.45 37 3.32 317 159 1.90 129 0.68
a-Calacorene 1542 0.00 0.00 0.00 099 1.02 1.65 0.00 0.00 0.00 0.41 0.60 148
y-Cadinene 1513 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
Cubebol 1516  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
Oxygenated

sesquiterpenes 0.00 0.00 0.00 000 66.75 6391 5357 5324 4022 38.01 2790 0.73
trans -

Nerolidol 0.00  0.00 0.00 0.00 253 3.49 1.85 1.64 134 117 1.34 115 0.86
Spathulenol 0.00  0.00 0.00 0.00 1402 1147 1473 12.4 128 948 8.32 6.05 073
caryophyllene

oxide 0.00 0.00 0.00 0.00 837 8.23 4.46 6.63 538  5.03 4.23 324 077
Cubenol 0.00 0.00 0.00 0.00 1.87 2.65 1.93 1.07 114  1.03 1.08 090 0.84
Epicubenol 0.00 0.00 0.00 0.00 031 0.48 0.74 0.54 0.35 0 0.27 0.27 099
epi-a-muurolol 0.00 0.00 0.00 0.00 1173  10.79 848 11.04 1419 823 7.16 533 0.74
a-Cadinol 0.00  0.00 0.00 0.00 1821 17.72  20.08 7.87 698 514 8.44 778 092
Aliphatic compounds 0.00 0.00 0.00  0.00 5.96 5.82 6.19 553 5.07 3.58 262  0.73
Nonanal 0.00  0.00 0.00 0.00 043 0.98 0.78 0.97 0.88  0.67 0.52 040  0.77
n-Dodecanol 0.00  0.00 0.00 0.00 0.55 0.41 0.56 0.54 047 011 0.29 024 083
Hexadecane 0.00  0.00 0.00 0.00 1.38 2.36 3.15 2.52 231 211 1.54 117  0.76
Heptadecane 0.00  0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00  0.00
Nonadecane 0.00  0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00  0.00
Eicosane 0.00 0.00 0.00 0.00 0.58 1.39 1.02 1.18 111 15 0.75 058 0.78
Heneicosane 0.00 0.00 0.00 0.00 0.75 0.82 0.31 0.98 0.76  0.68 0.48 0.38 0.79
TOTAL OF

IDENTIFIED

COMPOUNDS 196.2 197.14 207.92 2034 21538 21414 21376 211.06 2108 207.76 193.48 56.72



