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Evaluation of quantitative and qualitative changes in essential oil of five accessions
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ABSTRACT
The genus Satureja L. (Lamiaceae) contains 16 species which are distributed all over Iran and 10 of which are
endemics. Investigation on essential oils content and composition of five accessions of S. mutica Fisch. a native
species in Iran, have been subject to our research. The seeds of five accessions of S. mutica were collected from their
natural habitats in Khorasan (2 accessions), Mazandaran and Gilan (2 accessions) provinces in this study. The seeds
were planted inside the green house, and then the seedlings were transplanted into the field in Grizeh-Sanandaj
research station in 2010 and 2011. An experiment was undertaken to determine the oil production of S. mutica in
complete randomized block design with three replications. The aerial parts of each accession were collected in full
flowering stages in three consecutive years. The essential oils were obtained by hydro-distillation and analyzed by
GC and GC/MS. The oil yields were increased for 5 accessions in the second year. The main constituents of the
essential oils during three consecutive years were thymol (51.7 and 3.5%), p-cymene (39.0 and 9.8%), y-terpinene
(23.2 and 10.0%) and carvacrol (49.7 and 3.6%). Although the main components of all the oils were similar, but there
were some differences between the percenta%es of major components and also minor constituents. It is remarkable
that the most important phenolic compound, thymol, was decreased in the oils in the second year for most accessions.
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Table 1. Analysis of variance for essential oil yields
accessions of S.mutica

Sources of variations SS DF

Block (R) 0.57 2 ns
Accession (G) 1.97 4 *
Error , 0.44 8

Year (Y) 1.71 2 faled
Year*Acc. (GY) 0.04 8 ns
Year* Block (RY) 0.25 4 ns
Error p 0.17 6

Coefficient of variation (CV) 36.55%

Vg 0 Jleix! mhaw ;o jlo cixe BB 0g2g i 5 4y NS g s
I KRR LE YVEPI WS

*, ** ns: significantly differences at 5 and 1% probability levels, and
nonsignificant, respectively.
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Table 3. Comparison of means of essential oil yield (%)
of S. mutica accessions among the years (p<0.01)
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Table 2. Essential oil yield (%) of S. mutica
accessions in the years

No Accession Yilds of oil

Year 1 Year 2 Year 3
1 1 1.78 21 2.41
2 2 1.78 2.04 2.43
3 21 212 2.83 -
4 34 1.47 1.69 -
5 44 1.0 1.09 -

Years Yilds of oil
Yearl 1.63b
Year2 195a
Year3 198 a
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Table 4. Comparison of means of essential oil yield
(%) of S. mutica accessions (p< 0.05)

Accession Yilds of oil
1 2.104ab
2 2.08 ab
21 248 a
34 1.58 bc
44 1.06c¢c
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Table 5. Essential oils components of S. mutica accessions in the years
Accessions of S.mutica
No. Componds 1 2 21 34 44 IR
1 2 3 1 2 3 1 2 1 2 1 2

1 «-thujene 0.5 - 13 02 - 12 - 11 - 11 - 09 926
2 o-pinene 04 04 10 02 0.5 09 04 08 04 08 04 10 944
3 PB-pinene 0.2 - 18 0.1 - 1.6 - 1.7 - 15 - 15 990
4 myrcene 13 2.7 - 0.9 1.8 - 15 - 1.2 - 1.2 - 998
5 a-phellandrene 03 04 02 02 0.3 02 02 02 02 02 - 0.1 1003
6 o-terpinene 13 18 19 12 13 18 1.7 2.0 2.2 2.1 1.7 1.7 1018
7  p-cymene 151 198 198 125 170 218 98 200 136 232 162 39.0 1024
8 1,8-cineole - 11 - - 0.8 - 0.6 - 0.5 - 0.5 - 1031
9  y-terpinene 136 182 172 100 156 178 232 223 173 199 146 192 1063
10 p-menta,3,8-diene - 04 - - 0.3 - 0.3 - 0.1 - - - 1073
11 terpinolene 0.1 - 0.2 0.1 - - - 0.2 - - - - 1083
12 borneol 06 06 - 0.3 0.3 - - - - - 0.1 - 1167
13 terpinen-4-ol - 0.5 0.7 - 0.4 0.6 0.5 0.6 0.1 0.3 0.5 0.7 1178
14 o-terpineol - 0.2 - - 0.4 - 0.5 - 0.3 - 0.3 - 1189
15 methyl ether thymol 13 0.9 - 13 1.7 - - - 1.9 - 25 - 1238
16 thymol 317 228 264 331 297 289 85 35 517 341 511 279 1292
17  carvacrol 296 268 27.0 366 259 209 497 442 42 119 37 3.6 1300
18 e-caryophyllen 20 - 02 16 04 18 08 09 17 14 25 15 1417
19 spathulenol - - - - - 0.1 - 0.1 - 0.2 - 0.3 1580
20 caryophylen oxide - - 0.9 - - 0.1 - 0.1 - 0.1 - 0.2 1587

Total 979 966 984 983 96.4 977 977 977 954 968 953 97.6
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Table 6. The main components of essential oils of S. mutica accessions in the years

main components(%)

Accession Years -
carvacrol y-terpinene thymol p-cymene

1 1 29.6 13.6 31.7 15.1
1 2 26.8 18.2 22.8 19.8
1 3 27.0 17.2 26.4 19.8
2 1 36.6 10.0 331 12.5
2 2 259 15.6 29.7 17.0
2 3 20.9 17.8 28.9 218
21 1 49.7 23.2 8.5 9.8
21 2 44.2 22.3 35 20.0
21 3 - - - -
34 1 4.2 17.3 51.7 13.6
34 2 11.9 19.9 34.1 23.2
34 3 - - - -
44 1 3.7 14.6 51.1 16.2
44 2 3.6 19.2 27.9 39.0
44 3 - - - -
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