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Table 1. Sequences and annealing temperatures of ITS primers

Primer Sequence Annealing temperature (°C)
ITSa Forward GAGGAAGGAGAAGTGGTAAC
ITSa Reverse GATATGCTTAAACTCAGC 60
ITSh Forward TATCTTTAGAGGAAGGA 50
ITSb Reverse GATATGCTTAAACTCAGC

gld> 0 4w PCR gl 5 Les 6‘-“‘5:? =Y Joa>

Table 2. Three-step PCR temperature and time cycles

Step Temperature (°C) Time (min) Number of cycles
Step 1 Initial denaturation 94 5 1
Denaturation 94 1
Step 2 Annealing 60/50 1 35
Extension 72 1
Step 3 Final extension 72 10 1
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Table 3. T-test results for means comparison of morphological traits in Satureja rechingeri and S. khuzistanica at full flowering stage under field conditions (n=3) (P<0.01)

Source Species IL ISIL CL CD CL3 Cs COoL cow SL STL LLVO LWVO LL LW SD PH NOM NOS LCC SCC LLRO LWRO
K 14.33 0.92 10.67 3.20 307 203 1387 603 910 047 1643 1010 540 243 157 3500 100 21.67 36.67 2233 1150 7.53

Mean R 14.00 112 12.00 3.43 350 203 1317 530 100 040 1530 850 500 213 170 4300  1.00 22.00 39.90 17.00 10.20 6.70
K 033 017 033 0.12 003 003 045 003 006 003 003 0.06 006 003 003 290 0.00 1.70 1.70 1.50 0.15 0.09

* R 0.58 0.04 0.29 0.09 012 003 009 021 029 006 029 0.40 012 009 015 150 0.00 1.20 1.20 1.50 0.80 051
K 058 0.29 057 0.20 006 006 078 006 010 006 0.6 0.10 010 006 006 500 0.00 2.89 2.89 2.52 0.25 0.15

* R 1.00 0.07 0.50 0.15 020 006 015 036 050 010 050 0.70 020 015 026 265 0.00 20 201 2.65 1.39 0.89
df. 3.00 2.00 3.00 3.00 200 400 200 200 200 300 200 2.00 200 200 200  3.00 - 3 3.00 3.00 2,00 2,00
T-value 0.50 1.44 -3.05 161 -361 000 153 348 -306 100  3.76 3.92 310 318 -085 245 - -0.16 -1.59 2.53 1.55 1.60
P-value 0.65 0.29 0.06 0.21 007 100 027 007 009 039 006 0.06 009 009 048 009 - 0.88 021 0.08 0.26 0.25
C.V.(%) 531 22.20 7.71 6.15 8.27 2.54 4.67 8.18 6.17 18.84 4.29 10.58 5.01 8.50 11.40 14.50 0.00 10.21 7.42 18.93 10.44 10.26

K: S. khuzistanica; R: S. rechingeri; IL: Inflorescence length, ISIL: Inflorescence stem internode length, CL: Calyx length, CD: Calyx diameter, CL3: Calyx three- large teeth length, CS: Calyx two-short teeth length,
COL: Corolla length, COW: Corolla width, SL: Stamen length, STL: Stigma length, LLVO: Leaf length of vegetative organ, LWVO: Leaf width of vegetative organ, LL: Leaflet length, LW: Leaflet width, SD: Stem diameter,

PH: Plant height, NOM: Number of main branches, NOS: Number of sub-branches, LCC: Largest canopy cover, SCC: Smallest canopy cover, LLRO: Leaf length of reproductive organ, LWRO: Leaf width of reproductive organ.



\#4

Y b)\-u.:t A .;\.L'.» (O‘ﬂ‘_,k&ﬂ) @.})‘3 oLhL.g C)\.E...n:u aallos

(S. khuzistanica) Jlk. ;s> 5 (Satureja rechingeri) Sy 850 455 55 puilul 53 593 50 ol sbeS 5 -F Joue
Table 4. Essential oil main compounds in Satureja rechingeri and S. khuzistanica

Components RI S. khuzistanica S. rechingeri
(%) (%)
a-thujene 926 0.4 0.6
a-pinene 939 0.4 0.2
cis-sabinene hydrate 951 2.0 1.7
a-phellandrene 1003 0.6 0.3
a-terpinene 1013 21 0.7
p-cymene 1021 0.1 2.6
y-terpinene 1058 1.9 2.0
terpinolene 1084 0.2 0.9
linalool 1100 0.6 0.99
borneol 1167 0.5 0.8
thymol 1292 0.5 0.3
carvacrol 1301 89.5 88.6
E-caryophyllene 1424 0.4 0.8

sad 33 055 6o ITSh 5 1TSa ST 5o sus S0 oY pame 5,87 U5 5,585,501 - S
(3Kb KLs) (S. khuzistanica) gl 5> 5 (Satureja rechingeri) s i, o5
Figure 1. Amplified products agarose gel electrophoresis of ITSaand ITSy primers on Satureja rechingeri
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Table 5. Sequence similarity percentage of ITS region in Satureja rechingeri and S. khuzistanica by two pairs of
ITSaand ITS, primers

S. rechingeri

S. khuzistanica

S. khuzistanica S. rechingeri

(ITSa) (ITSh) (ITSa) (ITSh)

S. rechingeri (1TSa) 100% 100% 100%

S. khuzistanica (ITSp) 100% 100% 100%

S. khuzistanica (ITSa) 100% 100% 100%
S. rechingeri (ITSp) 100% 100% 100%
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Abstract

Due to the similarity in appearance and properties of some medicinal plants, it is necessary to
identify them more precisely by various methods. Accordingly, in the present study, Satureja
rechingeri Jamzad and S. khuzistanica Jamzad were investigated and compared based on
morphological, phytochemical, and molecular characteristics. S. rechingeri and S. khuzistanica
seeds were collected from llam and Lorestan provinces, respectively, and after scientific
identification, they were planted in the research greenhouse of the Research Institute of Forests
and Rangelands. The seedlings were then transferred to the experimental farm of the mentioned
institute based on a t-test (n=3). Several important morphological traits including inflorescence
length, inflorescence stem internode length, length and calyx diameter, calyx three-large and
two-short teeth length, length and corolla diameter, stamen length, stigma length, length and
vegetative organ leaf width, length and leaflet width, stem diameter, plant height, number of
main and sub-branches, largest and smallest canopy diameter, and length and reproductive
organ leaf width were measured at full flowering stage in the third year of planting. The
essential oils (EOs) were extracted from the plants floral branches in the third year of planting
through water distillation. The EOs yield was calculated and their compounds were identified
using ultra-fast gas chromatography (GC-FID). DNA barcoding and ITS marker were used for
molecular studies on these two savory species. The results showed that these two species did not
differ significantly (P<0.01) for all the morphological traits examined. 13 common compounds
were identified in these two species EO. S. rechingeri and S. khuzistanica EOs contained 88.6%
and 89.5% carvacrol, respectively. The EO yeild was obtained 3.3% for S. rechingeri and 3.04%
for S. khuzistanica. These two species showed 100% nucleotide similarity with each other and
were closely related to S. bachtiarica (98%). On this basis, it is probable that these two species
are not only independent species, but can also be different accessions of the same species.

Keywords: Essential oil, DNA barcoding, carvacrol, species, medicinal plant.
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