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Table 1- Characteristic of the studied habitats of Mentha longifolia L.
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.Table 2. ANOVA of morphological traits of Mentha longifolia L. in six habitats

Ol s’ @3lo wolil amyo  glasl J5 olass Sy ooy as Ll olaas 0,5 olaey
Sources of variation df Height  Flowers number Leaves number  Shoots number  Nodes number
ol 5 2300 149" 1.7 10.4™ 12.8%
(Habitats)
olejl s 12 0.00003 0.0005 0.001 0.0002 0.0001
(Error)
s oy . 43 3.4 41 3.2 3.2
cV

Cuwol doyd ) d)lﬁ]éhw)) Y )IJLf."‘" )i.’Lw %
**Significant at the 1% level of probability
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Table 3. Mean comparison of morphological traits traits of Mentha longifolia L. in six habitats

olKins, s ag 50 JS ol S o olaws as L olosy 0,5 olasy
(Habitats) Height (cm) Number of Number of Number of Number of
g flower in plant leaves shoots nodes
@ I“’:“I‘ | 123¢ 12" 252 23 b0 19"
elghalam
K 137V 15 20°¢ 262 16 °
(Banderika)
Crtigees 105 ¢ 12° 23° 270 19°
(Sivzamin)
o e 1622 16° 252 24" 224
(Gate Lash)
o229 Oy 100°¢ 12° 25° 22° 19°
(Vash Varin)
oo 86 10¢ 230 240 17°¢
(Pardameh)

At LSD 9051 51 ookl b dop> 8 Jlonl graws 53 (615 sime O3] 181 g2 p2 p3 S yndie Gy S JBlis (ol (olo uSilio
Numbers followed by the same letter are not significantly differentns (p<0.05) using LSD test.
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Table 4- ANOVA of biochemical traits of Mentha longifolia L. in six habitats
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G 5 Chlorophyll  Chlorophyll Total N . RV Y] Essential
Sources 3! Carotenoid < henol _Total gl Pulegone
of of a b(mg/g  chlorophyll 0By Antioxidant  “qq/q  flavonoid il yield (ppm)
o (mg/g DW) DW) (mg/g DW) activity (%) pw) (mglg (%)
variation
DW)
o 5 29* 154% 8* 17 0.08** 0.83* 0.08** 0.08** 15893519**
(Habitats)
sl ) 0.77 0.43 2.1 0.22 0.011 125 0.14 0.0085 199349
(Error)
o
i - 8.8 136 9.8 8.8 13 18.7 12.2 18.2 22.9
cv

el 391 I gime pae 5L Codle oy g 203 B g ) (6ylol prdaw )3 (390 I re LIS s 4 T g *®
= = Significant at the 5% and 1% levels of probability, respectively
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Figure 1- The effect of different habitats (Belgalam (1500 m), Banderica (1700 m), Siozmin (1850 m), Gat Lash (2000 m),
Vash Verin (2300 m) and Pardemeh (2600 m) on contents of chlorophyll a (A), chlorophyll b (B), total chlorophyll (C) and

carotenoids (D) of Mentha longifolia L. (LSD, p<0.05)
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Figure 2- The effect of different habitats (Belgalam (1500 m), Banderica (1700 m), Siozmin (1850 m), Gat Lash (2000 m),
Vash Verin (2300 m) and Pardemeh (2600 m) on antioxidant activity of Mentha longifolia L.
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Figure 3- The effect of different habitats (Belgalam (1500 m), Banderica (1700 m), Siozmin (1850 m), Gat Lash (2000 m),
Vash Verin (2300 m) and Pardemeh (2600 m) on total phenol (A), total flavonoid (B), Essential oil (C) and Pulegone (D)
content of Mentha longifolia L.
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Introduction: Horsemint (Mentha longifolia L.) is a valuable medicinal and aromatic plant belonging to
Lamiaceae family. It was reported that the contents and composition of perceived pharmacological properties
varied significantly among populations. The genus Mentha L. (Lamiaceae), is widely distributed in all continents
(except in South America and Antarctica). The systematic of the genus is not very elucidated because of the
strong morphologic variations, levels of ploidy (2n = 2x = 24 to 2n = 6x = 96), and hybridizations intra- and
interspecific (or between spontaneous and cultivated forms). M. longifolia or horsemint is a fast-growing and
perennial herb which cultivated in all regions. The species possesses antimicrobial and antioxidant properties.
The antimicrobial properties of the essential oils can be attributed to the presence of pulegone, menthone and
neomenthone because they can destroy the structure of different polysaccharides, fatty acids and phospholipids
by altering the permeability of the cell membrane and destroying the bacterial wall. The essential oils of
horsemint are said to be cyclohexane and aromatic, and pulegone is the main compound of these oils has a
definite aroma in the range of intense to spicy mint. The effects of environmental conditions on the plant growth
and development, reproduction and distribution are well known in plant ecology. Many studies have been carried
out about the relationships among plant chemical contents, biological activity and environmental variables in the
natural and cultivated plant species. This information has been used to determine the medicinal value and
economic importance of plant products.

Materials and Methods: In this research, the effects of six habitats with different altitudes (habitats of Amol
city) on some morphological and biochemical characteristics of horsemint plants were investigated in a
completely randomized design with three replications. This study was done to compare the amount of pulegone,
total phenol, total flavonoids, antioxidant activity, chlorophyll a, chlorophyll b, total chlorophyll, carotenoid and
also morphological features of horsemint such as number of leaves per plant, number of branches per plant,
number of flowers and number of nodes. For antioxidant properties using DPPH method in 517 nm wavelength,
total amount of phenol using Folin-Ciocalteu method in 765 nm wavelength and the total amount of flavonoid
were done using the aluminum chloride method in 415 nm wavelength and they were measured by
spectrophotometer. Essential oil was extracted from dried aerial parts using distillation by Clevenger apparatus
for 3 hours. Gas chromatography (GC) was used to measure pulegone.

Results and Discussion: The results showed that the altitude and ecotype significantly affecting the growth
and biochemical characteristics of horsemint plant. The highest number of leaves (25) and the shoots (27) of
horsemint were obtained in the Gat Lash region with 2000 meters and Siozmin with 1850 meters above sea level,
respectively. Gat Lash and Siozmin had the highest and lowest content of photosynthetic pigments, respectively.
Although there was no significant difference between the content of phenol and flavonoids in different habitats,
the highest rates were observed in the Pardemeh and Gat Lash habitats. The results showed that the highest and
lowest oil were obtained from ecotypes of Gat Lesh with 2000 meters and Vash Verin with 2300 meters above
sea level, respectively. As the height increased, the amount of pulegone was also increased in the leaves, so that
the highest amount of pulegone was found in Pardemeh (6069 ppm) habitat by 2600 meters above sea level.

Conclusions: Generally, for obtaining the highest essential oil content and pulegone, the best ecotypes were
Gat Lash and Pardemeh habitats, respectively. Due to the importance and usage of secondary metabolites in the
human life, investigating the relationship between environmental conditions with the production and
accumulation of secondary metabolites in plants can be very useful. Our results showed that the climatic
conditions had a significant effect on the morphological characteristics of the horsemint, thereby increasing or
decreasing the essential oil. In the present study, the best habitat for the highest pulegone was Pardemeh habitat
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but the habitat of Gat Lash could be a suitable habitat for domestication and cultivation of this plant because of
its higher essential oil yield and relatively good pulegone content. For this purpose, it is recommended to study
different habitats of this species in other parts of the country for finding the best ecotypes.

Keywords: Altitude, Essential oil, Habitat, Horsemint,Pulegone.



