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Morphological Traits and Essential Oils Components of Satureja Sahendica from
Bostanabad Natural Habitats
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Table 1: Geographical coordinates of Satureja Sahendica Bornm. Sampling habitats
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Altitude (m) Latitude (North) Longitude (East) Sampling location Row
1830.1 37°52' 46°53' Abriz 1
17781 37788’ 46°85' Atbatan 2
19341 3747 46°52' Janbehan 3
18111 37°39’ 47°30" Chinibulaghi 4
1796.1 37°51' 46°46" Hajagha 5
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Table 2: Analysis of variance of traits study in populations Satureja sahendica Bornm
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Error
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and ns: Significant at the 1% probability levels and not significant, respective
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Continuation of Table 2: Analysis of variance of traits study in populations Satureja sahendica Bornm
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Table 3: Compare the averages of the traits

6 5 4 3 2 1
o4l slass 30 o 5 ST S slaas 30 S olass a8l slows ol il ,lad ol gl
o3l - f-:y, Oy Sy S _(J*“’G“L“) ()“ts“ft"’) Population Row
Floret number in Number of inflorescences Number of Number of Diameter of the Plant height
the inflorescence per plant opened leaves per plant stems per canopy (cm) cm)
plant
70.17a 26.58a 802.78a 46.92a 46.00ab 40.00a Abriz 1
58.11ab 30.50a 605.83b 35.75ab 49.92a 42.17a Atbatan 2
42.34c 12.50b 539.91bc 31.00b 36.25bc 38.75a Janbehan 3
46.86 bc 12.42b 212.91d 16.25¢ 25.50d 36.00a Chinibulaghi 4
47.59bc 15.50b 488.02¢c 28.25hc 29.75dc 38.75a Hajagha 5
Cnnd o g Wil g0 S in By (gl a5 ol Silie loe Dl (gt 2 50
Means in a column followed by the same letter are not significantly different
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Continuation of Table 3: Compare the averages of the traits
12 11 10 9 8 7
0,5 ok Job B ooy dsle s 9 ) Spomadle ki 2 o T ol 0 S ol 30 0,5 olass
(Pecsheo) ()M‘-‘_;L") ! (‘M‘-‘;L"'?) Y sl b s Population Row
Internode Near the inflorescence Leaf stem diameter Number of Number of Number of
length (mm) stem diameter (mm) between 1 and 2 (mm)  nodes per stem leaves per stem nodes per
plant
26.80a 0.71a 1.04a 16.08a 17.42a 794.53a Abriz 1
25.11abc 0.60a 0.88a 15.97a 17.58a 534.37b Atbatan 2
26.23ab 0.57a 1.01a 15.97a 19.89a 441.24bc Janbehan 3
22.29c 0.58a 0.78b 11.56b 15.17b 191.76d Chinibulaghi 4
23.38bc 0.54a 0.92a 16.06a 18.80a 392.39¢c Hajagha 5
Sl Fre il g0 S i By gl a5 ola Sl lee Dglis gy 4o
Means in a column followed by the same letter are not significantly different
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Continuation of Table 3: Compare the averages of the traits
19 18 17 16 15 14 13
Sl ol st ol s b e 2e m
_ - i i o P AT 1B _ R - x . .
Yo S en 2l (o) (23108 ol RE D s e Sy (indn oo 3,
(o o) length the bracts | ﬂ’“’ B (oo (o slo) (oo Leaf" Population Row
Inflorescence __inthe MHOTESCENCE Inflorescence Length to leaf Leaf length
Distance of the last inflorescence width (mm) length (mm) width ratio width (mm)
leaf on top (mm) (mm) (mm) (mm)
15.18a 5.68a 19.22a 16.19ab 6.17a 2.44a 14.65a Abriz 1
16.09a 6.00a 16.38ab 16.71a 5.12a 2.53a 13.22a Atbatan 2
15.78a 5.45a 14.22bc 11.93c 6.22a 2.36a 14.41a Janbehan 3
11.72a 5.57a 12.26¢ 14.52abc 6.27a 2.28a 13.62a Chinibulaghi 4
18.12a 6.20a 13.96bc 12.72bc 5.97a 2.51a 13.72a Hajagha 5

Gl gire 3l o S ihe B> (sl o5 plaSilee e gl gt y2 50
Means in a column followed by the same letter are not significantly different
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Table 4: Essential oils compounds percentage of Satureja sahendica Bornm from Bostanabad natural habitats

&3k s

Elel> Yz Ol oLl 5] S5 el )
Hajagha Chinibulaghi Janbehan Atbatan Abriz RI Compound Row
0.18 0.07 0.16 041 0.17 926 a-thujene 1
1.04 1.34 1.25 1.38 1.13 937 a-pinene 2
0.12 0.12 0.20 0.22 0.10 950 camphene 3
0.58 0.75 - 241 2.65 974 Sabinene 4
1.33 2.23 3.03 2.28 1.44 984 B-pinene 5
0.42 0.32 0.44 0.78 0.25 989 B-myrcene 6
0.05 0.54 - 0.65 - 1013 a-terpinene 7
3.19 2.06 113 2.37 13.71 1022 p-Cymene 8
451 473 2.94 471 4.92 1027 limonen 9
3.97 8.66 8.14 16.53 4.34 1038 1,8-Cineole 10

- - - 221 - 1041 a-Cis-ocimene 11
021 0.21 0.74 1.49 0.18 1042 j-cis-ocimene 12
2.15 18.06 1.08 3.93 2.04 1058 y-terpinene 13

- - 0.24 1.37 0.1 1147 B-cis-Terpineol 14
212 1.22 14.53 0.35 1.23 1165 borneol 15
0.57 0.18 0.11 0.24 0.13 1089 Terpinolene 16
3.66 2.70 - 1.15 211 1158 menthone 17

- - - 1.45 - 1175 L-4-terpineneol 18

- 111 - 0.73 - 1181 Isomenthol 19
1.32 - 1.55 - 1.78 1167 Isopulegone 20
49.79 40.01 16.30 25.46 33.01 1237 Pulegone 21
14.56 3.33 11.99 5.75 14.11 1268 piperitone 22
0.23 0.53 0.41 0.20 0.14 1280 L-bornyl acetate 23
1.48 1.56 23.73 2.22 3.38 1290 Thymol 24
0.10 0.16 0.18 - 0.10 1376 a-copaene 25
0.37 0.52 0.74 1.78 0.39 1382 B-bourbonene 26
0.10 - 0.15 0.28 0.14 1387 B-elemene 27
0.24 - 0.29 1.42 0.18 1399 (E)-Caryophyllene 28
0.08 1.13 0.13 0.26 0.07 1419 B-cubebene 29
0.27 - 0.37 294 0.09 1457 E-B-famesene 30
1.53 112 297 7.81 3.87 1487 Germacrene-D 31
0.10 0.07 0.16 0.18 0.03 1513 y-Cadinene 32
0.22 0.16 0.30 0.22 0.05 1562 d-Cadinene 33
0.44 0.29 0.73 1.15 0.23 1581 Spathulenol 34
94.93 93.18 93.99 94.09 92.07 - S5 oy

Total percentage

1. Retention indices
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Table 5: Pearson correlation coefficients between some morphological and essential oils quantitative and qualitative traits from evaluated populations of Satureja sahendica Bornm
from Bostanabad
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Morphological Traits and Essential Oils Components of Satureja Sahendica from
Bostanabad Natural Habitats

Kheiry', A., Hadi?, F., Arghavani!, M. and Jafarpoor?, E.
Abstract

Satureja sahendica, a perennial plant and endemic in Iran is belonge to Lamiaceae family is one of the most important
medicinal plants. In this study due to importance of Satureja sahendica in traditional medicine and endemism of this
plant in Iran, morphological traits of plant, essential oils content and components of this medicinal plant was evaluated
and identified. For this purpose, the morphological traits measured in situ and then aerial parts including leaves and
flowers were collected from five natural habitats of Satureja in Bostan-Abad from east Azebaijan province and then
dried materials were used for essential oils extraction. Data in a Completely Randomized Design (CRD) were analyzed.
Chemical composition of essential oils identified by using Gas Chromatograph (GC) and Gas Chromatography - Mass
Spectrometry (GC- MS) instruments. Based on the results the average essential oils content of plants aerial parts with
three replications according to the dried weights of herbal substance varied from 0.46 to 1.44 Percent of dry weight in
Atbatan and Abriz habitat respectively. The results showed that there was variation in some of the morphological traits
of the studied habitats. Therefore, it is possible to identify the populations with the desired characteristics in terms of
breeding programs of this plant using morphological traits to some extent. Overall, 34 compounds were identified from
different habitats essential oil samples. According to the major constituents of the essential oils can be pointed to four
chemotypes: 1. Pulegone—Piperitone, 2. Pulegone-1, 8-Cineole, 3. Thymol-Pulegone-Borneol and 4. Pulegone-y-
terpinene chemotypes from Abriz, Atbatan, Janbehan and Chinibulaghi habitats, respectively. The highest correlation
(0.99) was found between leaf length / width ratio and essential oil percentage.

Keywords: Essential oil compositions, Water distillation, Endemic medicinal plant, Natural habitat
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