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The study of Morphological, Phytochemical and Antioxidant Capacity of Greek
marjoram (Origanum vulgare spp. hirtum) Cultivated in the North of Tehran
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Fig 1. Greek marjoram plant cultivated in the north of Tehran in vegetative growth stage (A) and in full flowering
stage (B).
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Table 1. Climatic conditions and soil characteristics of the O. vulgare spp. hirtum cultivation site.
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Table 2. Some of the measured morphological traits of cultivated O.vulgare spp. hirtum in the north of Tehran.

olas oo olao oSle
Traits Mean Traits Mean
Gy el 55+ 241 S 38 A T (s S 4.34 +0.94
Plant height (cm) Fresh weight dry weight
Leaf length (cm) Non-glandular trichome density in under layer (Number per ~ 470.45+11.45
mm?)
S o 1.75+0.19 SBsd b S8 WS1s
Leaf width (cm) Non-glandular trichome density in upper layer (Number per ~ 373.31+9.64
mm?2)
S yeod Jsb 0.75+0.03 S gloas 55 (S5
Petiole length (mm) Glandular trichome density in under layer (Number per 24.70 £ 2.44
mm?)
Js s 0.5+0.02 SBsh sloas 5 (15
Flower diameter (mm) Glandular trichome density in upper layer (Number per 60.99+5.71
mm?)
5 0.3+0.01 i 4559, w515
P S eSS 3663.80 + 88.9
Pedicle length (cm) Stomatal density in under layer (Number per mm?)
a7 09 210+8.72 e 1565.64 + 75.6
Plant fresh weight (g) Stomatal density in upper layer (Number per mm?)
Sey SLiS ) 48.33 £ 2.92 oS
e 0 o 2899 8+ 65.81
Plant dry weight (g) Plant yield (Kg ha™)
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Table 3. Essential oil composition of cultivated Origanum vulgare spp. hirtum in the north of Tehran

@, SlaS 5 el CRI? LRIP SlaS 5 as

No. Compounds Content (%)
1 a-Thujene 928 924 0.8
2 a-Pinene 937 932 0.4
3 Camphene 950 946 0.8
4 B-Pinene 980 974 0.1
5 Myrcene 999 088 1.8
6 a-Phellanderene 1005 1002 0.3
7 a-Terpinene 1015 1014 15
8 p-Cymene 1025 1020 6.9
9 (2)-B-Ocimene 1044 1032 0.2
10 y-Terpinene 1059 1054 12.7
11 a-Terpineol 1189 1186 1.0
12 Carvacrol methyl ether 1252 1241 14
13 Carvacrol 1300 1298 71.0
14 E-Caryophyllene 1425 1417 0.9
Monoterpene hydrocarbons 25.5
Oxygenated monoterpenes 73.4
Sesquiterpene hydrocarbons 0.9
Total identified (%) 99.8
Essential oil content (% w w'l) 1.50

3CRI, calculated retention index (RI), PLRI, literature RI, retention indices determined in the present work relative to n-
alkanes Cg-Cz4 0n DB-5 column

olS o lac  JluumwS! 2T cullzd
QA1) 1Cs0 Lasls 5l aslllas 590 dilaie ;o Sbgs (59555, ojlac a5 ols las SlawanST T cld owyp mbs
Lagouri etal., ) cool oo (5,155 olS cpl (668 SlouS 6T cools L3 cladllas jo .l 0,95 5 yid duo 1 0,55, S0
5 LT caddllas cpl 5o 59 VI/FF Jolas ICs0 Laslis slyls o lasbiul caolacns] (5T olgie 4 BHT (oS 5 cimon (1993
e 3,13 S92 (ilil 0351 b (Sl (gload S5 0515 G (61 (e Sute (Ko 45010 (LS (e oy (Ko
98 Sl 5 oS 6T Cdled 0uisS anls 4 Cuils 5929 1Cs0 Laslis 5 JS Joid e o 5, Ioline e ( Kivrosd
LLs 1 (Origanum) (j5e555 50 iz @lizee (LS o (uilul jlade 5 sbaas oSS o515 a5 Sl 0l aseine .Conl

(Werker etal., 1985) s ,ls 3925 (5,8 (Sxo oo

'


https://journal-irshs.ir/article-1-567-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

Ohlen 5 is

120
100
80
60
40
N B

. ]

TPC (mg GAEg'DW)  TFC(mgQE g™ DW) RAC (mg g™ DW) IC50 (pg ml™)

545555 50 oS 50 (ICs50) (Sl ‘5‘;31 Codled g (RAC) vl S )be ) (slgsoma (TFC) IS 034598 ((TPC) S Joi8 polas -Y i
Ol Sl 5o oo S gy
Fig 2. Total phenolics (TPC), total flavonoids (TFC), rosmarinic acid content (RAC) and antioxidant activity (ICso)
of Greek marjoram cultivated in the north of Tehran.

s BB ST 5T ool 5l satsisdl 5 Jgib LS 3 5l é bl o las a5 coul ool o)lis L3 sla i, lF
i slocanaz bl ST 5T slacalle 5 onias LS4 olyS 5 (2013) ), San 5 Pirbalouti aiies jls,s5 5
ey (2S5l e Al 50 oLS (nl GlannST (Il Cools 45 0 )T (5155 5 Aidged oy gy alpe 90 o ) Ao
5 658 QST (1 Caols (ls (5555550 Guilol 55 35250 J5)ST5)0S 5 Jpans wiile (Jstb LS 5 il o2l 56 5]
sl 5ol o3lasl 5,k 5l SlawST ST caols (6 .5 ;lu5l (Ruberto and Baratta, 2000) il o JISSo, )Le,q codles
538 5 009 o1 sl IS0, (o5LuSTh Ul lyls o,y alises J>1he 0 o jologs (ol (slwe lac a5 ol sals yLis el
(Nagendrappa, 2005) 5,15 JS a353gd6 b jlo sxe e bLI, LT Faijlosk

Wl go ald 658 ST (I Cools b GlaS S lse @ JPld 5 o gL 5 ST5)S i sed SleS
JSI zmid Ly ¢ Jg,S 19,8 uill Lol GluS 5 ¢ Joore (56555 0 (59, 5,500 asllas ,o (Ruberto and Baratta, 2000)
Dt 5 b DS 5 e s s STl (s eFo e oS s S il il iz ik (3yno iy 5 W 5 Jsass
(Teixeiraetal., 2013) 54 SlowST 5T cools

JoS19)5 5 olas ;o sl Syl sz st DlaS 5 YL Jlade 5 olS (nl s sl (Se39dsm ol 4 azgi L
4.:.».:9) 3o J.:‘}:Gn C.:L..: w‘ ‘U‘J.QJ JLQ.M: @‘5’“ 9 g_j Ja.:‘]..u B ol S cl.:f Gi))sjp)yo u51.’a.n uuﬁa} 9 ‘L}""LMA B
2,5 B axgi 0y00 2ldE g ooyl mlio jo o1l syl solaiwl § olS S

S5 Ao
ool b s (ST T olss 5 Vb (Sojglsn b Juds 4 sy ui'ﬁf-‘}ﬁ LS ) 39790 Luilel LS 5
Fod S 5 S5 a8 sl 9,819,185 cddlaie cpl o o] eill Qe oS 5 as ol lis oyl es Jledd 5o ol cpl S aiin
al> ey olS ol 5l (auey0 VD) oYL Les el do o imen all s 2138 g a9,ld sloos el o cals ais Ll
alal, YU JS Jgd Jlake pimed g Sis oole pop,S o VWYY scnl S )lej, Hlade owl casoas JolS a8
ols ylad o)lyes Jleds (damee Ll i b oYU (6,85l @508 LS ) .cils ol ) (98 Sl 0T codlad b coshitune
23S 518 ) 5 ) 5 SiS 3550 gy gl 53 Bl o0 T ol Cuetl &y az g L sy o0 S

VAY


https://journal-irshs.ir/article-1-567-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

(VF-F) JAF G IVF lodmio T oylas FF als ol Ul ;555 5 pple alo

@'é}” 9 )‘“
g S JloS wllin (Bang g a5 cuwl oad ploxil Sl duged oRiils g Cdglee Jb Colex b gl ol
Jzee 5l oole] 5o (6, Ken g o i (o] due wdige § (2 desme GLBT I pioen ol o 1l 1) Slo a8
poiled oo (Sl008 5 Sad olandignd slajJUl g s

References &b

Adams, R. P. (2017). Identification of essential oil components by gas chromatography/mass spectrometry. 5 online
ed. Gruver, TX USA: Texensis Publishing.

Bernath, J. (2001). Strategies and recent achievements in selection of medicinal and aromatic plants. In International
Conference on Medicinal and Aromatic Plants. Possibilities and Limitations of Medicinal and Aromatic
Plant, 576 (pp. 115-128).

Boughalleb, F., Abdellaoui, R., Ben-Brahim, N., & Neffati, M. (2014). Anatomical adaptations of Astragalus
gombiformis Pomel. under drought stress. Open Life Sciences, 9(12), 1215-1225.

Brand-Williams, W., Cuvelier, M. E., & Berset, C. L. W. T. (1995). Use of a free radical method to evaluate
antioxidant activity. LWT-Food Science and Technology, 28(1), 25-30.

British Pharmacopoeia Commission. (1993). British pharmacopoeia 1993.

Bussotti, F., Prancrazi, M., Matteucci, G., & Gerosa, G. (2005). Leaf morphology and chemistry in Fagus sylvatica
(beech) trees as affected by site factors and ozone: results from CONECOFOR permanent monitoring plots
in Italy. Tree Physiology, 25(2), 211-219.

Canter, P. H., Thomas, H., & Ernst, E. (2005). Bringing medicinal plants into cultivation: opportunities and
challenges for biotechnology. Trends in Biotechnology, 23(4), 180-185.

Chapolagh Paridari, 1., Jalali, S. G., Sonboli, A., & Zarafshar, M. (2012). Leaf, Stomata and Trichome morphology
of the species in Carpinus Genus. Taxonomy and Biosystematics, 4(10), 11-26.

Clout, M. N., & Williams, P. A. (Eds.). (2009). Invasive species management: a handbook of principles and
techniques. Oxford University Press.

Davoodi, K., Ghasemi Pirbalouti, A., & Malekpoor, F. (2019). Phytochemical diversity of Rosa damascene Mill
populations in the north of Chaharmahal and Bakhtiari province. Journal of Medicinal Herbs, 10(2), 57-63.

Esmaeili, H., Karami, A., Hadian, J., Saharkhiz, M. J., & Ebrahimi, S. N. (2019). Variation in the phytochemical
contents and antioxidant activity of Glycyrrhiza glabra populations collected in Iran. Industrial Crops and
Products, 137, 248-259.

Givnish, T. J. (1988). Adaptation to sun and shade: a whole-plant perspective. Functional Plant Biology, 15(2), 63-
92.

Grevsen, K., Fretté, X. C., & Christensen, L. P. (2009). Content and composition of volatile terpenes, flavonoids
and phenolic acids in Greek oregano (Origanum vulgare L. ssp. hirtum) at different development stages
during cultivation in cool temperate climate. European Journal of Horticultural Science, 74(5), 193-203.

Kamtekar, S., Keer, V., & Patil, V. (2014). Estimation of phenolic content, flavonoid content, antioxidant and alpha
amylase inhibitory activity of marketed polyherbal formulation. Journal of Applied Pharmaceutical
Science, 4(9), 061-065.

Karaboduk, K. U. D. D. U. S. I, Karabacak, O., Karaboduk, H. A. T. 1. C. E., & Tekinay, T. (2014). Chemical
analysis and antimicrobial activities of the Origanum vulgare subsp. hirtum. Journal of Environmental
Protection and Ecology, 15(3A), 1283-1292.

Karamanos, A. J., & Sotiropoulou, D. E. (2013). Field studies of nitrogen application on Greek oregano (Origanum
vulgare ssp. hirtum (Link) letswaart) essential oil during two cultivation seasons. Industrial Crops and
Products, 46, 246-252.

Kofidis, G., Bosabalidis, A. M., & Moustakas, M. (2003). Contemporary seasonal and altitudinal variations of leaf
structural features in oregano (Origanum vulgare L.). Annals of Botany, 92(5), 635-645.

Kulisic, T., Radonic, A., Katalinic, V., & Milos, M. (2004). Use of different methods for testing antioxidative
activity of oregano essential oil. Food Chemistry, 85(4), 633-640.

Lagouri, V., Tsimidou, M., Kokkini-Gkouzkouni, S., Boskou, D. C., & Blekas, G. (1993). Composition and
antioxidant activity of essential oils from oregano plants grown wild in Greece. Zeitschrift fir Lebensmittel-
Untersuchung und Forschung, 197(IKEEART-2019-685), 20-23.

VAY


https://journal-irshs.ir/article-1-567-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

Ohlen 5 is

Langenheim, J. H. (1994). Higher plant terpenoids: a phytocentric overview of their ecological roles. Journal of
Chemical Ecology, 20, 1223-1280.

Limin, Y., Mei, H., Guangsheng, Z., & Jiandong, L. (2007). The changes in water-use efficiency and stoma density
of Leymus chinensis along Northeast China Transect. Acta Ecologica Sinica, 27(1), 16-23.

Martino, L. D., Bruno, M., Formisano, C., Feo, V. D., Napolitano, F., Rosselli, S., & Senatore, F. (2009). Chemical
composition and antimicrobial activity of the essential oils from two species of Thymus growing wild in
southern Italy. Molecules, 14(11), 4614-4624.

Mastelié, J., Milos, M., & Jerkovi¢, 1. (2000). Essential oil and glycosidically bound volatiles of Origanum vulgare
L. ssp. hirtum (Link) letswaart. Flavour and Fragrance Journal, 15(3), 190-194.

Mombeini, T., Mombeini, M., & Aghayi, M. (2009). Evaluation of pharmacological effects of Origanum genus
(Origanum spp.). Journal of Medicinal Plants, 8(29), 18-189.

Nagendrappa, G. (2005). An appreciation of free radical chemistry 3. Free radicals in diseases and
health. Resonance, 10, 65-74.

Pirbalouti, A. G., Firoznezhad, M., Craker, L., & Akbarzadeh, M. (2013). Essential oil compositions, antibacterial
and antioxidant activities of various populations of Artemisia chamaemelifolia at two phenological
stages. Revista Brasileira de Farmacognosia, 23(6), 861-869.

Raina, A. P., & Negi, K. S. (2012). Essential oil composition of Origanum majorana and Origanum vulgare ssp.
hirtum growing in India. Chemistry of Natural Compounds, 47, 1015-1017.

Ruberto, G., & Baratta, M. T. (2000). Antioxidant activity of selected essential oil components in two lipid model
systems. Food Chemistry, 69(2), 167-174.

Saeedi, Z. (2015). Leaf stomata characteristics Diversity of Oriental beech in Hyrcanian forests. Journal of Wood
and Forest Science and Technology, 22(1), 167-184.

Sarrou, E., Tsivelika, N., Chatzopoulou, P., Tsakalidis, G., Menexes, G., & Mavromatis, A. (2017). Conventional
breeding of Greek oregano (Origanum vulgare ssp. hirtum) and development of improved cultivars for yield
potential and essential oil quality. Euphytica, 213, 1-16.

Sellami, I. H., Maamouri, E., Chahed, T., Wannes, W. A., Kchouk, M. E., & Marzouk, B. (2009). Effect of growth
stage on the content and composition of the essential oil and phenolic fraction of sweet marjoram (Origanum
majorana L.). Industrial Crops and Products, 30(3), 395-402.

Skoufogianni, E., Solomou, A. D., & Danalatos, N. G. (2019). Ecology, cultivation and utilization of the aromatic
Greek oregano (Origanum vulgare L.): A review. Notulae Botanicae Horti Agrobotanici Cluj-
Napoca, 47(3), 545-552.

Teixeira, B., Marques, A., Ramos, C., Serrano, C., Matos, O., Neng, N. R., Nogueira, J.M., Saraiva, J. A., &
Nunes, M. L. (2013). Chemical composition and bioactivity of different oregano (Origanum vulgare) extracts
and essential oil. Journal of the Science of Food and Agriculture, 93(11), 2707-2714.

Werker, E., Putievsky, E., & Ravid, U. (1985). The essential oils and glandular hairs in different chemotypes of
Origanum vulgare L. Annals of Botany, 55(6), 793-801.

\AY


https://journal-irshs.ir/article-1-567-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

Iranian Journal of Horticultural Science and Technology 24 (2): 173-184 (2023)
Research article

The study of Morphological, Phytochemical and Antioxidant Capacity of
Greek marjoram (Origanum vulgare spp. hirtum) Cultivated in the North of
Tehran

Fariba Allahbakhshi!, Mohammad Hossein Mirjalilit", Hassan Esmaeilit, Javad Hadian?

Samad Nejad Ebrahimi?

1. Department of Agriculture, Medicinal Plants and Drugs Research Institute, Shahid Beheshti University,
1983969411, Tehran, Iran
2. Department of Phytochemistry, Medicinal Plants and Drugs Research Institute, Shahid Beheshti University,
1983969411, Tehran, Iran
*Corresponding author. m-mirjalili@sbu.ac.ir (M.H. Mirjalili)

Greek marjoram (Origanum vulgare L. spp. hirtum) is a well-known aromatic plant belongs
to the Lamiaceae family which is widely used in pharmaceutical, food, and cosmetic industries.
Due to the economic importance of the plant, in the present study, morphological, phytochemical
and antioxidant capacity of the plant were evaluated through the introducing of the plant to the
climate of northern Tehran. According to the results, the mean plant height, leaf length, leaf
width and pedicle length were 55, 2.5, 1.75 and 0.3 cm, respectively. Also, the average measured
traits for plant fresh weight were 350 g, plant dry weight was 138.33 g and the ratio of plant fresh
weight to dry weight was 2.53%. The yield of the plant in second year was 2899.8 kg ha. The
essential oil content of the plant at full flowering stage was 1.5%. Carvacrol (71.0 %), y-terpinene
(12.7 %) and p-cymene (6.9%) were the major compounds of the plant oil. The content of total
phenol, total flavonoids and rosmarinic acid at full flowering stage were 29.34 mg GAE g DW,
21.42 mg QE g* DW and 13.37 mg g* DW, respectively. The antioxidant activity of Greek
marjoram extract showed the 1Cso index of 99.11 pg ml™,

Keywords: Lamiaceae family, Oregano, Essential oil, Total phenol, Rosmarinic acid.
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