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Concentration of flavonoids: - (non flavonoid), + (none or a low flavonoid), + (low flavonoid), ++
(medium concentration of flavonoid), +++ (high concentration of flavonoid).
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Thymus daenensis

Thymus serpyllum var. squarrosus (CEF,)

Thymus serpyllum var. squarrosus(CEFg,)

Compounds % Essential oils % Compounds % Essential oils % Compounds % Essential oils %
Alcohol 1.41 1-Octen-3-ol 1.41 Alcohol 0.52 1-Octen-3-ol 0.52
Alcohol 1.95 1-Octen-3-ol 1.35 Octar 560
Nonanal 0.54
a-Phellandrene 0.61 Nonanal 1.46
Nonanal 1.61 (E)-2-Nonenal 0.48
(E)-2-Nonenal 0.42 Aldehyde 8.73 (E)-2-Decenal 1.63 Aldehyde 1.49 (E)-2-Decenal 0.61
Aldehyde 938 (E)-2-Decenal 1.76 (Z,7)-2,4-decadienal 035
(E)-2-Undecenal 1.68 (E,E)-2,4-Decadienal 1.12 (E,E)-2,4-Decadienal 035
(E)-2-Undecenal 1.68
n-pentadecane 0.34 n-pentadecane 0.34
Alkane 0.71 Alkane 0.61 - - -
n-Hexadecane 0.37 n-Hexadecane 0.28
Ketone 0.31 3-Octanone 0.31 Ketone 0.32 3-Octanone 0.32 - - -
a-Thujene 1.03 Thujene 0.74 a-Thujene 3.14
o-Pinene 2.03 a-Pinene 9.45
Camphene 1.27 Camphene 1.26 a-Pinene 5.67
B-Pinene 0.45 B-Pinene 0.57 Camphene 7.89
B-Myrcene 4.09 B-Myrcene 4.96 Sabinene 0.38
Octanal 0.54 a-Phellandrene 0.72
a-Terpinene 3.74 a-Terpinene 4.07 p-Pinene 111
p-Cymene 26.87 p-Cymene 17.14 B-Myrcene 2.88
Monoterpene 90.95 Limonene 0.29 Monoterpene 88.6 Limonene 1.23 Monoterpene 97.70 a-Terpinene 2.11
1,8-Cineole 2.66 1,8-Cineole 2.16 Limonene 32.54
y-Terpinene 36.98 y-Terpinene 34.85 1,8-Cineole 2.93
trans- 1.14 trans-Sabinenchydrate 0.92 B-Ocimene 7.28
Terpinolene 0.43 Terpinolene 0.55 y-Terpinene 22.77
Linalool 0.37 Linalool 0.55 trans-Sabinenchydrate 4.76
Thymoquinone 0.60 Borneol 0.65 Allo-Ocimene 0.38
Thymol 3.63 Thymol 1.59 Borneol 1.75
Carvacrol 4.83 Carvacrol 7.91 Thymol 2.12
Sesquiterpene  0.60 trans-Caryolhyllene ~ 0.60 Sesquiterpene 1.01 trans-Caryophyllene 1.01 Sesquiterpene 0.29 trans-Caryolhyllene 0.29




o bt 28 S L5

(pF S (i psse oS 5 ps (19
S olge & abs Dl asdT 5 S
S5 58 G305 Sl s Gl S )
5 (CEF ) Camex 33 53 .55 eslizul LOT
Gl G glaze SLS 5 sldw 5 yldas (CEF )
SIS Ll s Ssles s 4 Ll g e oS

Al oo LOT

A

23 85 ol 51703,k s )T JT 500 I 5e 50
Zarshenas and) i u’zj\jf o Olallas L
OL&en 5 Azimi Slidss .(Krenn 2015
Calidee Glatunes a5 Wsls Olas (Y4VF)
shls jwlel Ol ki I T. Kotschyanus
(Azimi et al. 2014) L3 g ()l sme D35
Klondi) o1, 5 g slS” Slidioes uimean
Feay S Cumex sl OLES (et al., 2013
¢S58,81 Lyl s 4 T eriocalyx 48 asl
Ol I slaokul 3ol 54T = alides
s OkesS 5 eliileS Dldes (S
Ol il &yl w2l olal e
olis (Lartie et al., 2013) o, Kes 5 5,V
Gl 68 55 Lulel S 5 5 deoys &5 5l
3! Thymus pubescens 3 T. kotschyanus
ESN ST e Lol 3 53 b oKt
Q,@M%}SB—C};‘C&)\MJ
2 S S5 S sl Sy o
23013 OBLE LS 5 LS Bl A
2l O Shass opl B o ST 55k 4 i)l
%Kﬁatéuafggjtys
g5 Thymus daenensis 943; S yes e alin
(PP S F sV s i sN S S
OIT ST sl T S ¢ 3 g S
V.l ok (Ll olE ol uslal 510
Thymus serpyllum ;s 45 53D .S 5 ¢
ol g plells var squarrosus
(1S 55 S 5 ¢ 5 (CEF102) 29 Coman
2% s etalin 058 5 ST ¢ g S
CEF10b)) 48 ol K5 Comer S J>

25 o-humulene
26 romadendrene - allo




\VFoo QM})HH-VJ&L&' -y o)Lo..Z—FUﬁ;«Ql)ﬂgj)‘éalblgfé)gw‘ﬁgjj‘50.1:4?'}&5»

References:

Adams. P. R. 2001. Identification of essential oil components by gas
chromatography/quadrupole mass spectroscopy. Carol Stream. IL.

Akhbar. M., Aghajani. Z., karimi. E. and Mazoochi. A. 2016. Composition
analysis of essential oil and biological activity of oily compounds of Mentha
longifolia. NCMBJ. 6 (21): 59-66.

Asghari. G., Akbari. M. and Asadi-Saman.i M. 2017. Phytochemical analysis of
some plants from Lamiaceae family frequently used in folk medicine in Aligudarz
region of Lorestan Province. Marmara Pharmaceutical Journal. 21: 506-506.

Azimi. M., Naghdi Badi. H., Kalate Jari. S., Abdossi. V., Mehrafarin. A. 2014.
Comparison of Essential Oils Composition in Iranian Populations of Thymus
kotschyanus Boiss. & Hohen. Journal of Medicinal Plant. 4 (52):136-146.

Ghahraman. A., 1975-2008. Colorful flora of Iran. Forests and Rangelands
Research Institute. 1 to 24.

Gorran. A., Farzaneh. M., Shivazad. M., Rezaeian. M. and Ghassempour. A.
2013. Aflatoxin Bl-reduction of Aspergillus flavus by three medicinal plants
(Lamiaceae). Food Control.; 31(1): 218-223.

Ismaili. H., Tortora. S., Sosa. S., Fkih-Tetouani. S., Ilidrissi. A., Della Loggia.
R., Tubaro. A. and Aquino. R. 2002. Topical anti-inflammatory activity of Thymus
willdenowii. Jouranl of Pharmacy and Pharmacology. 53 (12): 1645-52.

Jamzad. Z. 2012. Lamaiceae. In: Assadi, M., Maassoumi, A. and Mozaffarian,
V. Flora of Iran. Vol. 76. Research Institute of Forests and Rangelands, Tehran.

Klondi. R.,Hesamzadeh Hejazi. S.M., Mirza. M., Atri. M., Jamzad. Z., Safikhani.
K. and Ahmadian. M. 2013. Study of some ecological factors, morphological
characteristics, essential oil content and ploidy level of Thymus eriocalyx (Ronniger)
Jalas in Iran. Iranian Medicinal and Aromatic Plants Research, 29 (4): 854-878 .

Lartie. M ., Qasimpour. p., Sharifi Ashurabadi. A.and Alizadeh. b. 2013.
Investigation of some ecological characteristics of two species of Thymus
kotschyanus Boiss. Et Hohen and Thymus pubescens Boiss. and Kotschi ex
Celak. In the province of West Azerbaijan. Iranian Medicinal and Aromatic Plants

Research, 29 (2): 412-424.

Py



o bt 28 S L5

Mabry. T. J., Markham. K. R. and Thomas. M. B. 1970. The ultraviolet spectra
of flavones and flavonols. In The systematic identification of flavonoids (pp. 41-
164). Springer, Berlin, Heidelberg.

Markham. K. R. 1982. Techniques of flavonoid identification. Academic press.

Moazeni. N., Khajeali. J., [zadi. H. and Mahdian. K. 2013. Chemical composition
and bioactivity of Thymus daenensis Celak (Lamiaceae) essential oil against two
lepidopteran stored-product insects. J Essent Oil Res: 26 (2): 118—124.

Noroozi. V., Yousefzadeh. S., Asilan. K. and Mansourifa.r S. 2017. Investigating
the variation of essential oil content, chlorophyll, carotenoid, anthocyanin and
flavonoid of (Mentha longifolia (L.) Hods. Subsp. Longifolia) in several habitats
of Marand. Eco-phytochemical Journal of Medicinal Plants. 5 (1): 52-66.

Rechinger. K. H., Hedge. 1. C., letswaart. J. H., Jalas. J., Mennema. J. and
Seybold. S. (eds). 1982. Labiatae. In: Rechinger, K.H. (ed.). Flora Iranica. 150.
Akademische Druck- u. Verlagsanstalt. Graz. 19-537.

Sefidkon. F. and Rahimi Bidgoli. A. 2002. Quantitative and qualitative variation
assessment of Thymus kotschyanus essence in plant growth duration and using
sevsral instillation methods. Journal of medicinal and aromatics plant research. 15
(0): 1-22.

Sonmezdag. A. S., Kelebek. H. and Selli. S. 2016. Characterization of aroma-
active and phenolic profiles of wild thyme (Thymus serpyllum) by GC-MS-
Olfactometry and LC-ESI-MS/MS. Journal of Food Science and Technology. 53
(4): 1957-1965.

Talebian. Z., jafari. A. and yusefinejad. M. 2016. Morphometric studies on the
14 species of Thymus L. (Lamiaceae) in Iran. Journal of Plant Researches. 29 (1):
96-106.

Zarshenas. M. M., and Krenn. L. 2015. A critical overview on Thymus daenensis
Celak: phytochemical and pharmacological investigations. Journal of Integrative

Medicine. 13. 2. 91-98.

fr



«Iranian Medicinal Plants Technology» Vol 4, No.2 ,2020-21

Investigation of Thymus taxa in “Oshtoran-koh” protected area, Lores-
tan Provinceand comparison of their effective compounds

Elham Faryabi ', Hadis Zaremanesh', Ali Ashraf Jafari’>,Zahra Marzban?,

1. Department of Agriculture Payamenoor University, Tehran, Iran . (Corresponding author)

2. Professor, Research Institute of Forests and Rangelands, Agricultural Research Education and Exten-
sion Organization(AREEQ), Tehran, Iran.

3. Unit of Agroecology, Department of Agronomy, Faculty of Agriculture, University of Zabol, Zabol,

Iran.

Received: June 2022 Accepted: August August - DOI: 10.22092/mpt.2022.358749.1100

Abstract

Faryabi, E., Zaremanesh, H., Ashraf Jafari, A., Marzban, Z., . Investigation of Thymus taxa in
“Oshtoran-koh” protected area, Lorestan Provinceand comparison of their effective compounds
Iranian Medicinal Plants Technology, Vol 4, No. 2, 2020-21 5-6: 33-43(in Persian)

Abestract

In this study, thyme plants were collected and identified using available references
since 30 April 2016 to 11 September 2016. After that, the voucher samples were
prepared and their ethno-botanical information was collected. Their flavonoids
profiles were determined using 2-dimesional and thin layer chromatography
methods. Essential oil compounds were isolated using hydro-distillation method
and analyzed by GC-MS to identify their constituents. In these areas, two species
of Thymus daenensis and Thymus serpyllum var. squarrosus (with two populations
of CEF10a and CEF10b) was observed and recorded. The results of phytochemical
studies showed that these species have flavonoid sulfates and flavonoid C & C
/ O glycosides and no aglycones. 9 types of flavonoid compounds of Thymus
daenensis and 7 types of flavonoid compounds of 7.serpyllum var. squarrosus,
were identified. 27 types of compounds were observed in the essential oil of 7.
daenensis species. They were including 17 monoterpene compounds, 4 aldehyde

compounds, 2 alcohol compounds, 2 alkane compounds, 1 ketone compound and
Email address of the corresponding author: e faryabi@pnu.ac.ir
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1 sesquiterpene compound. 29 monoterpenes, sesquiterpene, alken and ketone
compounds were observed in the essential oil of 7. serpyllum var. squarrosus
population (CEF10a) and 19 monoterpenes, sesquiterpene, alcohol and aldehyde

compounds were observed in population (CEF10b).
Key words: Thymus, Ethnobotany, Secondary Metabolite, Oshtoran-koh.



