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STUDY OF THE ESSENTIAL OIL VARIATION
OF Ferula gummosaSAMPLES FROM IRAN

E. Talebi Kouyakhi,® M. R. NaghaviZ and M. Alayhs® UDC 547.913

In a previous study, Ghasemi et all [1] identified 73 componentskesaia gummosé# uits collected from one region
(Isfahan, Iran) in wich the major components wgginene (43.78%)a-pinene (27.27%), and myrcene (3.37%). So far,
however, there has been no published information on the essential oil varidtemulaf gummosaamples from Iran. The
objective of this investigation was to study the variations in essential oil content and compogignriaogummosaamples
collected from different parts of Iran.

The essential oils isolated by hydrodistillation from plants collected in different locations were white liquids, and the
highest (3.85%, w/w) oil yield was from Natanz, while four locations (Feridonshahr, Kashan, Semirom, and Roshehvamasly-
Firouzkouh) showed the lowest (1.66%, w/w) oil yield based on fruit dry weights (Table 1).

In the 16 oil samples df. gummosa20 components with varying degrees of concentration in each sample were
detected. Sixty-seven of these components, as the main compounds, are presented in Table 2. Comparison of the oil composition
showed that except fg8-pinene andx-pinene, the other compounds were present in particular samples and there was a
significant variation in the composition of the oils due to the geographical sites. The four most remarkable compounds found
in the oils weref-pinene,a-pinene,d-3-carene, and limonene. The contenBgfinene varied from 26.85-69.15%, having
the highest concentration in F13 (Roshehvamasly-Firouzkouh). The conteptragne ranged from 1.42-33.91%, and the
highest concentration was found in F9 (Ham). B&#hinene andx-pinene were found to have significant antibiotic activity
[2]. Ghasemi et all [1] showed that the bacteriostatic and fungistatic propertie§oftiramosail were associated with the
high B-pinene andr-pinene content. The concentrations of essential oil compone8foarene and limonene ranged from
0.59-11.80% and 1.06-9.15%, respectively, and for both of these components the lowest was obtained from F15 (Sarake-
Firouzkouh), while the highest was from F11 (Semnan).

Our results showed that samples from tropical regions showed better percentage and type of flavoring combinations
than samples from cold regions. The variation of phytochemicals was not only found among samples of different regions but
also among samples of one region with different altitude, reflecting the effect of environment on essential oil components. In
contrast, samples from different regions but the same altitude showed different compositions, reflecting the genetic variabilit
among samples.

Franz [3] stated that compositional variation within a species can be affected by (1) individual genetic variability; (2)
variation among different plant parts and different developmental stages; and (3) modifications due to the environment. The
results obtained under this study indicate that the compositiengofmmosassential oil may depend on genetic variability
and environment modifications. Understanding these factors can make the difference between a good yield of high-quality oil
and a poor yield of undesirable oil. We recommend using molecular markers to determine the genetic makeup of the studied
samples.
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TABLE 1. Place of Collection and Essential Oil Yields of the StuBlerdila gummos&amples

Sample code Place of collection Oil yield, % Sample code Place of collection Oil yield, %

F1 Feridonshahr 1.66 F9 llam 2.00

F2 Kashan 1.66 F10 Nemadkovsar 2-Lar 2.08

F3 Semirom 1.66 F11 Semnan 1.78

F4 Plour 2.17 F12 Mashhad 2.08

F5 Emampahnak-Lar 2.00 F13 Roshehvamasly-Firouzkouh 1.66

F6 Nemadkovsar 1-Lar 1.92 F14 Reef-Firouzkouh 2.63

F7 Garmsar 1.85 F15 Sarake-Firouzkouh 2.38

F8 Tehran 2.94 F16 Natanz 3.85
TABLE 2. Percentage Composition of the Essential Oils of the 16 Locatiéeswdh gummosa

Compounds F1 F2 F3 F4 F§ F Fy 53] A9 HIO H11 K12 |F13 |F14 |F15 F16
a-Thujene 561 - - - 493 2.87 - - 446 2.73 4.02 - - - - 224
a-Pinene 27.97 1.42 31.40 19.1319.6917.54 31.04 33 33.9116.65 2.74 9.78 4.83 5.01 4.26 6.67
[B-Pinene 30.68 28.44 34.76 26.85 51.55 50.12 32.59 31.63 36.30 49.79 40.99 37.9169.1559.2167.1934.54
[-Myrcene 163 1.35 095 1.74 1.17 188 051 - - - - - - - - -
&3-Carene 129 886 1.05 7.29 757 623 - 172 1.36 6.07 11.80 9.10 1.64 - 0.59 4.46
Limonene 6.78 5.09 5.89 2.08 1.87 4.84 3.32 2.83 537 524 9.15 - - - 1.06 4.09
Sabinyl acetate 0.69 - - - 088 - - - 086 - - - - - - -
(E,E)-1,3,5-Undecatriene 0.29 0.33 - 0.41 - - - - - - - - - - - 045
Fenchyl acetate 6.70 - 573 - - - - 367 499 - - - - - - -
&Elemene 0.79 - 1.29 - - - - - 056 - 256 - - 086 - -
B-Cubebene 164 - 1.29 - - - - - - - - - - - - -
&Cadinene 0.43 0.76 - 1.35 0.38 - 0.91 141 - - - 2,59 0.78 - - -
Guaiol 1.44 - 0.70 - - - - 1.64 - - - - - 433 - -
[B-Patchoulene 166 - - - - - - - - - 111 - - - - -
a-Bisabolene 049 - - - - - - - - - - - - - - -
a-Phellandrene - 10.3 423 7.89 - - - 6.81 - - - - - - - -
cis-Ocimene - 092 - 056 - - - - 048 - - - 047 - - -
Pinocarvone - 0.46 - - 1.13 - - 0.88 0.76 - - - - - - 034
(3E,52)-1,3,5-Undecatriene - 0.67 - - - - - - - - 0.92 - - - 063 -
a-Cubebene - 1.56 - - - - - - - - - - - - - -
Germacrene-D - 4.45 - 439 135 - - 1.10 1.18 - 1.07 1.61 1.01 - - 145
[B-Bisabolene - 0.52 - 154 - 136 - - - - - - - - - -
Germacrene-B 1.46 2.07 - 1.86 1.67 - - 194 592 - 7.17 145 - - - 117
Camphene - 5.04 - - - - - 088 - - - - - - 1.26 14.09
a-Cadinene 0.68 - - - - - - - - - - - - - -
Calarene - 235 - - - 119 - - 110 1.46 125 633 - 1.99 5.05 6.71
a-Patchoulene - 241 - - - - - - - - - 5.00 - - - 782
Sabinene - - 2.3 - - - - - - - - - 160 - - -
B-Eudesmol - - 232 - - - - 245 - - - - - - - -
trans-Caryophyllene - - - 0.43 - - - - - - - - 252 - - -
yMuurolene - - - 1.09 - - - - - - - - - - - -
(x)-Gymnomitrene - - - 095 - - - - - - - - - - - -
a-Humulene - - - 0.81 - - - - - - - - - - - -
Piperonylamine - - - 135 - - - - - - - - - - - -
Allocimene - - - 0.43 - - - - - - - - - - - -
Methylthiobenzamide - - - 550 - - - - - - - - - - - -
a-Copaene - - - 1.38 - - - - - - - - 0354 - - -
Unknown - - - 6.75 - - - - - 1.29 - 241 - - - -
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TABLE 2. (continued)

Compounds

F1

F2

F3

FA

10 H

11

12 |F13

F14

F15 F16

B-Ocimene
Bicyclogermacrene
Calarene
trans-Ocimene
a-Gurjunene
Ledene
Cyclofenchene
Aromadendrene
B-Cubebene
Myrcene
y-Selinene
Valencene
trans-Pinocarveol
yGurjunene
Terpinolene
a-Amorphene
a-Eudesmol
Nerolidol
[-Gurgunene
B-Phellandrene
B-Guaiene
a-Terpinene
trans3-Ocimene
B-Farnesene
a-Elemene

2.95 1.82 2.26 0.95

- 840
- 4.60

3.42

F1: Isobornyl acetate - 0.38;Terpineol - 0.77a-Ylangene - 0.35, Clovene - 0.45.
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