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This research aimed to study the effect of foliar application of two amino acids,
including L-phenylalanine and L-tyrosine, with different concentrations (0, 250, 500,
750, and 1000 ppm) on growth parameters, essential oil yield, and the content of total
phenolic compounds of spearmint. For this purpose, two split-plot experiments were
conducted based on completely randomized design under greenhouse conditions and
completely randomized block design in three replications under farm conditions in the
agricultural college of Tarbiat Modares University (Tehran, Iran). Plants were
harvested in two cuttings at the 50% flowering stage to evaluate their morphological
and biochemical traits. The results showed that both amino acids had significant effects
on the growth and biochemical characteristics of the plants. Under greenhouse
conditions, L-phenylalanine at 250 ppm in the first cutting, and L-phenylalanine at
1000 ppm in the second cutting exhibited the most significant effects on studied traits.
However, in farm conditions, the most significant impact of amino acids on the studied
traits was recorded for both L-phenylalanine at 500 ppm and L-tyrosine at 500 ppm in
the first cutting, as well as L-phenylalanine at 750 ppm in the second cutting. The
highest levels of carvone (72.4%) and limonene (29.3%) were observed in the L-
phenylalanine at the concentrations of 1000 and 250 ppm, respectively, in the second
cutting under greenhouse conditions. In general, L-phenylalanine applied at a
concentration of 1000 ppm in the greenhouse and at 500 ppm on the farm yielded the
most favorable outcomes. Considering the positive impact and alignment with
sustainable practices, the use of these growth stimulants can be recommended for
wider implementation in agriculture.
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Extended Abstract
Introduction

Spearmint (Mentha spicata L.) is a perennial and aromatic herb, known for its sweet, refreshing flavor and
aroma. it is widely cultivated and used in various food and pharmaceutical industries. Utilizing growth
stimulants on medicinal plants is being assessed as a sustainable agricultural strategy to increase the production
of active compounds. These stimulants enhance plant growth and development, potentially leading to higher
yields of desired medicinal components. Amino acids, like L-phenylalanine and L-tyrosine, are considered
growth stimulants in plants because they play a crucial role in protein synthesis and the production of secondary
metabolites, which contribute to plant growth and overall quality. These amino acids are building blocks for
proteins. Limonene and carvone are the main components of spearmint essential oil. This research aimed to
improve the growth parameters, the total content of phenolic compounds as well as the yield and main
components of the essential oil of spearmint through foliar application of L-phenylalanine and L-tyrosine.

Materials and Methods

This study was conducted under two conditions, including greenhouse and farm condition, to investigate
the effect of two amino acids, L-phenylalanine and L-tyrosine, at five different concentrations (0, 250, 500,
750 and 1000 ppm) on growth indicators, yield and essential oil of spearmint. Therefore, two separate split plot
experiments on the basis of a completely randomized design within greenhouse and a completely randomized
block design on farm were carried out with 3 replications at the experimental field of the Faculty of Agriculture,
Tarbiat Modares University. Spearmint rhizomes were provided from the Tarbiat Modaares University mint
collection in Tehran and cultivated in pots contain soil: manure: sand (7:3:3) and kept in greenhouse. In farm
experiment, first cultivation operation was done and soil fertilized using manure. Then plots measuring 2x9 m
were created and six spearmint rhizomes were planted in each plot at appropriate intervals. Amino acids were
applied three times during the experiments; irrigation was also done similarly for all treatments in each
experiment. At the time of flowering, spad index, plant height, diameter of the main stem, number of lateral
branches, number of leaves and leaf area were recorded. When 50% of the plants reached to flowering stage,
plants were harvested in two cutting stages and dried in shade for further studies. The dry weight of aerial parts
and the ratio of leaf to stem weight were calculated. The essential oil of samples was isolated by clevenger
apparatus using hydro-distillation method and were analyzed by gas chromatography (GC) and gas
chromatography/mass spectrometry (GC/MS) to identify and quantify the components of the essential oil.
Methanolic extraction of leaves were prepared, and the Folin-Ciocalteu method was used to determine the total
phenolic content.

Results and Discussion

The results showed that both amino acids had significant effects on the growth and biochemical
characteristics of the plants. Under greenhouse conditions, L-phenylalanine at 250 ppm in the first cutting, and
L-phenylalanine at 1000 ppm in the second cutting exhibited the most significant effects on studied traits.
However, in farm conditions, the most significant impact of amino acids on the studied traits was recorded for
both L-phenylalanine at 500 ppm and L-tyrosine at 500 ppm in the first cutting, as well as L-phenylalanine at
750 ppm in the second cutting. The highest levels of carvone (72.4%) and limonene (29.3%) were observed in
the L-phenylalanine at the concentrations of 1000 and 250 ppm, respectively, in the second cutting under
greenhouse conditions. In general, L-phenylalanine applied at a concentration of 1000 ppm in the greenhouse
and at 500 ppm on the farm yielded the most favorable outcomes.

Conclusion

Growth stimulants, can be a part of sustainable agricultural practices by enhancing plant growth and
resilience without necessarily relying on synthetic inputs like excessive fertilizers. The results of this
research indicate that the application of L-phenylalanine 1000 ppm in the greenhouse and L-phenylalanine
500 ppm in the farm as growth stimulants has a beneficial effect on plant growth and yield. Considering the
positive impact and alignment with sustainable practices, the use of these growth stimulants can be
recommended for wider adoption in agriculture.
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