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Table 1. Geographical characteristics of Thymbra spicata populations collecting sites from llam province

L Altitude . . Average Precipitation Rela_tlye

Samples Collection site Longitude Latitude temperature humidity
(m) °C) (mm) (%)
T1 Manesht Mountain 2498 33 68' 96" 46 45'56" 17.8 410.6 41
T2 Kale Jemen Mountain 1703 33 50" 27" 46 34' 40" 19.2 348.6 42
T3 Kaveran Mountain 970 33 41' 14" 45 56'28" 25.6 215 36
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Table 2. ANOVA of some Thymbra spicata populations traits from different regions of Ilam province

Mean Square

SOV, d.f. Total phenols Total flavonoids Total antioxidant capacity DPPH
Population 2 1.837** 0.005** 150.671** 11.517*
Experimental 6 0.014 0.000 0.610 0.597
error
C.V. (%) 0.5 1.5 0.48 0.72

*and **: significant at 5 and 1% probability levels, respectively.
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Table 3. Means comparison of some Thymbra spicata populations traits from different regions of Ilam province

Total phenols Total L
. . Total antioxidant . -
(mg gallic flavonoids (mg - . DPPH radical Essential oil
: . capacity (ug ascorbic .
acid pergdry  catechin per g acid per g dry weight) scavenging (%) (%)
weight) dry weight) perg dry weig
Tl  8.60+0.08a 0.30 £ 0.008a 59.21 £ 0.48a 37.47 £0.38a 1.38 + 0.034c
T2 8.36+0.08a 0.26 £+ 0.004b 56.35 £ 0.31b 33.55 £ 0.45b 1.56 + 0.029b
T3 7.14+0.03b 0.22 +0.005¢c 45.76 £ 0.52c 35.55 £ 0.55a 2.43 +0.044a

T1, T2, and T3: populations from Manesht Mountain, Kale Jemen Mountain, and Kaveran Mountain, respectively.
Similar letters in each column indicate the absence of significant differences between treatments (Tukey test).
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Table 4. Traits correlation of Thymbra spicata populations from different regions of llam province

Total TOt.aI p- ¥
Total phenols - antioxidant DPPH thymol d carvacrol
flavonoids - cymene  terpinene
capacity
Total phenols 1 0.914** 0.981** 116.0 0.924**  0.959** 0.708* -0.950**
Total flavonoids 1 0.956** 436.0 0.782* 0.845** 0.846** -0.826**
Total
antioxidant 1 196.0 0.911**  0.953** 0.744* -0.941**
capacity
DPPH 1 -0.200 -0.089 0.739* 0.125
thymol 1 0.993** 0.422 -0.997**
p-Cymene 1 0.528 -0.999**
y-terpinene 1 0.495
carvacrol 1

*and **: significant at 5 and 1% probability levels, respectively.
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Table 5. Essential oil compounds of Thymbra spicata populations from different regions of llam province

No. Compound RI Amount (%)

T1 T2 T3

1 o-thujene 929 0.3 0.2 0.1
2 a-pinene 934 0.3 0.3 0.2
3 myrcene 985 0.6 0.3 0.2

4 a-phellandrene 1002 0.1 0 0
5 a-Terpinene 1014 1.7 0.8 0.6
6 p-cymene 1023 141 147 8.3
7 y-terpinene 1056 12.1 4.8 3.7
8 cis-sabinene hydrate 1066 0.3 0.2 0.3
9 linalool 1097 0.6 1.2 1.0
10 borneol 1168 0.2 0.5 1.4
11 terpinene-4-ol 1180 0.3 0.6 0.6
12 thymol 1292 36.8 40.7 22.6
13 menthyl acetate 1294 11.7 9.8 7.9
14 indol 1299 10.1 12.0 26.8
15 carvacrol 1305 9.2 7.7 18.6
16 thymyl acetate 1350 0.2 0.4 0.3
17 carvacryl acetate 1373 0 0 0.6
18 trans-caryophyllene 1425 0.5 0.6 0.4
19 spathulenol 1578 0.3 0.6 0.6
20 caryophyllene oxide 1584 0.6 1.6 1.4
Total 99.0 97.0 95.6

T1, T2, and T3: populations from Manesht Mountain, Kale Jemen Mountain, and Kaveran Mountain, respectively.
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Abstract

Thymbra spicata L. (from Lamiaceae family) is distributed in large areas of Iran. In this
study, the amount of total phenols and flavonoids, antioxidant activity, and percentage and
essential oil composition in different ecotypes of this species from three different regions in
Ilam province was evaluated. The results showed that total phenols and flavonoids content was
correlated with antioxidant activity positively and significantly, so that plant essential oil from
Manesht Mountain with high phenols (8.6 mg gallic acid per g dry weight) and flavonoids
(0.30 mg quercetin per g dry weight) content had the highest antioxidant activity, too. The main
essential oil compound of the plant from regions with different ecological conditions was
thymol (22.6-40.7%). Carvacrol, p-cymene, and y-terpinene were the other main essential oil
compounds of T. spicata from different regions. The results showed that the plant sample from
Kaveran region and Manesht Mountain had the highest (2.4%) and lowest (1.4%) essential oil
content, respectively. Overall, based on the results of the present study, it could be suggested
that the essential oil percentage and composition of T. spicata depended not only to the genetic
factors, but also to the ecological factors such as altitude, average annual temperature, and
annual rainfall.

Keywords: Thymbra spicata L., antioxidant, essential oil, thymol, carvacrol.



