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Abstract

Background and Objectives

Urtica dioica (stinging nettle) is a dioecious plant that has received significant attention in
traditional medicine and pharmacology due to its unique medicinal compounds. Several species
of nettle exist, with three species of particular medicinal interest found in Iran. The large nettle
(Urtica dioica L.) is recognized as the main medicinal species because its leaves contain
medicinal compounds. The ideal time for harvesting and collecting its leaves in the field is from
May to September. The most critical phytochemical compounds of this plant are caffeic acid,
gallic acid, vanillic acid, chlorogenic acid, ferulic acid, and synergic acid. This research could
enhance the understanding of medicinal and economic values of large nettle and provide strategies
for its optimal utilization. This study aimed to investigate, identify, and compare the quality and
quantity of the main compounds in large nettle across various habitats.

Materials and Methods

In this research, five distinct habitats were selected in Iran, and the plant samples were taken to
investigate the phytochemical compounds in Urtica dioica. During the growth season, at the
flowering stage, appropriate shoots from Urtica dioica were collected in five habitats from the
provinces of Zanjan (Zanjan 1 and 2), Mazandaran (Amol), Gilan (Lahijan), and Tehran (National
Botanical Garden of Iran). Plant samples were taken randomly in three replicates at short intervals
during peak sunlight hours to preserve sample quality. To measure the phenolic compounds, a
hydroalcoholic extract was prepared using the Folin-Ciocalteu reagent and analyzed with UV-Vis
spectrophotometer and the secondary metabolites were detected using HPLC. The obtained data
were subjected to one-way ANOVA for total phenol content and phenolic compounds, and
Duncan's multiple range test was employed for comparison between habitats. Statistical analysis
was conducted using SAS 9 software and Excel 2016 software.
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Results

The highest total phenol content with a value of 0.25 mg/g DW of Caffeic acid was obtained in
the National Botanical Garden sample, which significantly differed from other regions, indicating
a higher antioxidant capacity of this sample than the other ones in producing phenolic compounds.
The result of HPLC analysis showed the highest values of Gallic acid (4.1 mg/g DW) was found
in Zanjan 2, Vanillic acid (1.67 mg/g DW) in Lahijan, and Caffeic acid (12 mg/g DW) in Amol.
Both Ferulic acid (30 mg/g DW) and Chlorogenic acid (117 mg/g DW) were obtained in the
National Botanical Garden sample, which were significantly higher than those for other locations.
Also, the higher value of Syringic acid (16.3 mg/g DW) was obtained in the National Botanical
Garden sample, but it had no significant differences with the other habitats.

Conclusion

Finally, the results of this study indicate a variation in the production of phytochemical
compounds of Urtica dioica in different habitats. This variation in the amount of production can
be related to various factors such as environmental conditions, soil type, humidity, temperature,
and even harvesting time. Since the amounts of total phenols in the leaf extract of Nettles from
the National Botanical Garden of Iran were significantly different from other habitats, it can be
said that these samples have higher antioxidant properties than other habitats studied. On the other
hand, the high amount of total phenols in this habitat can indicate the cultivation conditions of
this plant, including irrigation, fertile soil, pest control, and also sunlight on more days of the year,
all of which affect the quality and concentration of phenolic compounds. In any case, to
standardize extraction and analysis processes to ensure the quality and efficacy of final
pharmaceutical and industrial products, attention to this plant is essential. Moreover, public
awareness and training for farmers regarding the cultivation and harvesting of Urtica dioica can
enhance the quality and quantity of its production.
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Table 1: Ecological specifications of Urtica dioica sample collection habitats

Location Amol Lahijan Tehran Zanjanl Zanjan2
Geoaraphical Coordinates N 36° 47' 06" N 37° 25' 00" N 35° 44' 32" N 36° 79' 24" N 36° 83' 62"
grap E 52° 34' 60" E 50° 00' 00" E 51° 10' 55" E 48° 57" 13" E 48° 62' 31"
Elevation (m) 76 94 1276 2268 2686
Annual Precipitation (mm) 1000-1500 1200-1500 300-400 400-600 400-600
Annual Temperature °C 15-20 20-30 10-15 10-15 10-15
Relative Humidity 70-90 70-80 50-70 60-80 60-80
Soil T Organic and Loam and Loam and Clay & sandy Clay and sandy
o type clay clay clay (med texture) (medium texture)
Climate classification Mild and Mild and Semi-arid to Mountain Mountain
humid climate  humid climate moderate climate climate
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Means followed by the same letter no significant differences (p<0.05) based on DMRT.
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