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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.

olio oebe olio oSibe
Traits Mean Traits Mean
o gl )| 55+2.41 Sl 539 4 5 059 S 4.34+0.94
Plant height (cm) Fresh weight dry weight
Sy Job 25+0.22 Slog idg S8 (ST
Leaf length (cm) Non-glandular trichome density in under layer (Number per ~ 470.45+11.45
mm?)
Sy 1.75+0.19 EERPERRE K [
Leaf width (cm) Non-glandular trichome density in upper layer (Number per ~ 373.31 £ 9.64
mm?)
S yes Jsb 0.75+0.03 Sl gload S5 (ST
Petiole length (mm) Glandular trichome density in under layer (Number per 2470+ 2.44
mm?)
U5 s 0.5+0.02 SlBgd sloné 5 1515
Flower diameter (mm) Glandular trichome density in upper layer (Number per 60.99+5.71
mm?)
g 0.3+£0.01 s @) (%
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Pedicle length (cm) Stomatal density in under layer (Number per mm?)
9 S0 210=8.72 el 1565.64 + 75.6
Plant fresh weight (g) Stomatal density in upper layer (Number per mm?)
Sgr Sl ) 48.33 £ 2.92 oS
SR 03 o ose 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

@y oluS ek CRI? LRIP CAT g WA

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 999 988 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), LRI, literature RI, retention indices determined in the present work relative to n-
alkanes Cg-Cz4 0n DB-5 column
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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.
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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 I1Cso index of 99.11 pg ml™L.

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



