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Fig 1 Essential oil content of Satureja sahendica Bornm. affected by plant particle size and ratio of plant
material to water
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Table 1 Essential oil components (%) of Satureja sahendica Bornm. affected by plant particle size and ratio of
plant material to water

Ratio of plant material to water (w/v)

Components R.T. 1:5 1:10 1:15
(min) Plant particle size (mesh) Plant particle size (mesh) Plant particle size (mesh)
12 18 35 12 18 35 12 18 35
a-Thujene 5.95 tr tr tr tr tr tr 0.48 tr tr
a-Pinene 6.12 0.25 0.21 tr 0.31 0.35 tr tr 0.38 tr
Camphene 6.25 0.65 0.53 0.23 0.68 0.59 tr tr 0.64 tr
p-Pinene 6.53 0.12 tr tr 0.14 0.12 tr tr 0.12 tr
S -Myrcene 7.10 0.15 tr tr tr 0.14 tr tr 0.16 tr
a-Phellandrene 7.45 0.42 0.37 tr 0.57 0.58 tr tr 0.66 tr
a-Terpinene 7.96 0.15 0.18 tr 0.22 0.24 tr 9.96 0.27 tr
p-Cymene 8.22 21.44 21.0 9.58 28.08 27.21 4.73 tr 30.58 0.98
y-Terpinene 8.87 0.15 0.23 tr 0.51 0.96 tr tr 0.87 tr
cis-Sabinene hydrate 9.07 tr tr tr 0.17 0.23 tr tr 0.23 tr
Linalool 9.79 2.63 217 1.71 2.19 2.18 2.18 2.26 2.16 243
Borneol 111 0.38 0.34 0.29 0.32 0.33 tr tr 0.31 0.32
Terpineol 113 1.05 0.92 1.12 0.81 0.78 1.59 0.4 0.73 1.75
p-Cymen-8-ol 11.6 0.73 0.65 0.84 0.62 0.67 tr 0.44 0.35 1.35
Thymol 13.7 61.16 59.16 69.63 53.49 53.22 81.79 75.1 52.31 71.63
Carvacrol 14.0 2.19 5.50 3.99 454 4.29 tr 2.01 243 7.22
Thymyl acetate 14.8 0.33 0.30 0.31 0.26 0.32 tr 0.37 0.28 0.40
trans-Caryophyllene 16.0 0.45 0.59 1.23 0.50 0.57 1.19 0.41 0.51 0.76
p-Cymen-7-ol 16.3 tr tr 0.23 0.14 0.14 tr tr 0.10 tr
Ledene 175 tr tr 0.2 tr 0.11 tr tr tr tr
(+)Spathulenol 18.8 1.14 3.32 4.08 2.75 4.13 tr 3.55 2.77 5.14
Caryophyllene oxide 19.2 3.13 tr 0.2 0.13 0.13 tr tr 0.13 tr
(-)Spathulenol 20.0 tr tr tr tr tr tr 0.27 0.11 tr
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cis-Z-a-Bisabolene epoxide 20.3 0.33 0.36 0.45 0.31 0.35 tr 0.55 0.36 0.63
Monoterpene hydrocarbons 23.33 22.52 9.81 30.68 30.42 4,73 10.44 33.91 0.98
Oxygenated monoterpenes 68.47 69.04 78.12 62.37 61.93 85.56 80.58 58.67 85.1
Total monoterpens 91.8 91.56 87.93 93.05 92.35 90.29 91.02 92.58 86.08
Sesquiterpene hydrocarbons 0.45 0.59 1.43 05 0.68 1.19 0.41 0.51 0.76
Oxygenated sesquiterpenes 4.6 3.68 4.73 3.19 4.61 tr 4.37 3.37 5.77
Total sesquiterpenes 5.05 4.27 6.16 3.69 5.29 1.19 4.78 3.88 6.53
Total identified compounds 96.85 95.83 94.09 96.74 97.64 91.48 95.8 96.46 92.61

R.T.: Retention time

tr: Values less than 0.1%
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The quantity and quality of essential oil extracted from the plant is strongly influenced
by the extraction conditions, so optimizing the extraction conditions can help us to
achieve the most essential oil content with the best quality. Satureja sahendica Bornm.
is an endemic medicinal plant of Iran, which is of great importance due to its high
essential oil and thymol content. In this research, the effect of plant particle size (mesh
sizes of 12, 18 and 35) and the ratio of plant material to water (1:5, 1:10 and 1:15 w/v)
on essential oil content and compositions of this plant were evaluated. The essential
oils were extracted based on hydro-distillation method by Clevenger’s apparatus and
then analyzed using GC/MS and GC/FID. The results indicated that the extracted
essential oil decreased with the decrease in the plant particle size. The optimal ratio of
plant material to water in order to obtain more essential oil was different depending on
the plant particle size. The highest of essential oil content (2.15% v/w) was obtained
from plant material with mesh size of 12 in the ratio of 1:15 plant material to water.
The number, type and amount of essential oil compounds were strongly affected by
different treatments. The highest amount of thymol (81.79%) as the most important
component of the Satureja sahendica essential oil was obtained from samples with
mesh size of 35 and in the ratio of 1:10 plant material to water. Determining the most
appropriate extraction conditions can be different depending on the purpose and desired

chemical composition of the essential oil.
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