Effects of L-Phenylalanine or L-Tyrosine Foliar Application on Growth
Characteristics, Yield, and Essential Oil of Spearmint

ABSTRACT

This research was aimed at foliar applying two amino acids including L-phenylalanine and L-tyrosine with different concentrations
(0, 250, 500, 750, and 1000 ppm) to improve growth parameters, essential oil, and total content of phenolic compounds of
spearmint. For this purpose, two split-plot experiments were conducted based on completely randomized (9 treatments with 3
replications; 2 harvests; under greenhouse conditions) and randomized complete block (9 treatments with 3 replications; 2 harvests;
under farm conditions) designs in the agricultural college of Tarbiat Modares University (Tehran, Iran). Morphological and
biochemical traits were evaluated in the harvested plants at 50% flowering stage. The results showed thatsl=-phenylalanine and L-
tyrosine had significant effects on the growth and biochemical characteristics of the plant. The treatments including L-
phenylalanine 250 ppm in the first greenhouse harvest, L-phenylalanine 1000 ppm in the seeond greenhouse harvest, L-
phenylalanine 500 and L-tyrosine 500 ppm in the first farm harvest, and L-phenylalanine 750 ppm in theisecond farmpharvest had
the most significant effects on all studied traits. The highest carvone (72.4%) and‘limonene (29.3%) amounts,were observed in the
L-phenylalanine 1000 and 250 ppm treatments, respectively in the second greenhouse, harvest, In general, L-phenylalanine 1000
ppm in the greenhouse harvests and L-phenylalanine 500 ppm in the farm harvests had, the bestiresults. Considering that the
application of growth stimulants is consistent with sustainable agriculture and also hada positive effect'on the results.in the present
research, their use could be recommended.

Keywords: Biostimulants, essential‘oil, total phenol.content, yield.
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Extended Abstract

Introduction

Spearmint (Mentha spicata L.) is a perennial and aromatic plant that is used in various industries such as food and
pharmaceutical. In order to increase the production of active substances of medicinal plants, growth stimulants have
been evaluated as a sustainable agricultural approach. Limonene and carvone are the main components of its essential
oil. Growth stimulants are known as a sustainable method for the production of medicinal plants and increase the
synthesis of secondary metabolites. Also, in many studies, they have the ability to beneficially modify plant growth
and have been accepted during the last decade. Amino acids are considered as growth stimulants, i.e. substances that
increase plant quality. L-phenylalanine and L-tyrosine are the building blocks of proteins and play an important role
in the biosynthesis cycle of secondary metabolites. The aim of this research was to use two amino acids, L-
phenylalanine and L-tyrosine, as growth stimulants with different concentrations (0, 250, 500, 750 and 1000 ppm) in
the form of foliar spraying to improve growth parameters, yield, the content and main components of the essential oil
and the total content of phenolic compounds of spearmint.

Materials and Methods

In order to investigate the effect of amino acids L-phenylalanine and L-tyrosine in concéntrations'0, 250, 500, 750
and 1000 ppm on growth indicators, yield and essential oil of spearmint,,a split plot experimentiwas done on the basis
of completely randomized design with nine treatments and three replicatiens in the greenhousg.’Also similar to the
above experiment, a spli plot experiment was carried out on the basis of randemized complete block design with nine
treatments and three replications in the experimental field of the Faculty of Agriculture,Farbiat Modares University.
L-phenylalanine and L-tyrosine were sprayed three times during experiment. Plants were, harvested. during 50%
flowering and morphological and biochemical traits were evaluated. The greenheuseand field\cropsiwere evaluated
by two harvests. 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 measured, and-after harvesting, the dry weight of aerial parts and the
ratio of leaf to stem weight were evaluated. The harvested,plants were transferred to the drying room and kept in the
same place until the laboratory procedures were carried out. The essential oil of sampels isolated with clevenger
seapparatus by hydro-distillation method and compositions ofiessential oifs analyzed by gas chromatography (GC)
and gas chromatography—mass spectrometry (GC-MS). The leavesfere powdered using a grinder and methanolic
extraction was done using an ultrasonic device, then total‘phenolic compounds were measured according to the Folin-
Ciocalteu method.

Results and Discussion

According to the analysis of Variance data and mean comparison, L-phenylalanine and L-tyrosine had a significant
effect at the level of one and five percent onymorpholagical®and biochemical traits in spearmint. The treatments
including L-phenylalanine 250 ppmyin the firstpgreenhouse harvest, L-phenylalanine 1000 ppm in the second
greenhouse harvest, L-phenylalanine 500,and L-tyrosine 500 ppm in the first farm harvest, and L-phenylalanine 750
ppm in the second farm harvest had the most significant effects on all studied traits. The highest carvone (72.4%) and
limonene (29.3%) amounts were,observed in the L-phenylalanine 1000 and 250 ppm treatments, respectively in the
second greenhouse harvest.

Conclusion

In general, L-phenylalanine 1000 ppm in the greenhouse harvests and L-phenylalanine 500 ppm in the farm harvests
had the bestresults, Finally, the results of this research showed that amino acids can play a role in reducing the
consumption, of chemical fertilizers.
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