et

- o

Bty

O,

&
&
e

oy o
o ang et

Journal of Research in Plant Metabolites, Winter 2025,Vol 2, No. 4 19

Effect of foliar application of melatonin on some morphological and
antioxidant characteristics of peppermint (Mentha piperita L.) under
salinity stress conditions
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Abstract

Mentha piperita L., known for its secondary metabolites, is widely used in the food and pharmaceutical
industries. Salinity stress is a major limiting factor in plant growth, negatively affecting secondary
metabolite production. Melatonin, a multifunctional molecule, plays a key role in enhancing plant tolerance
to abiotic stresses. This study investigated the effects of foliar melatonin application on the morphological
and biochemical traits of peppermint under salinity stress. The experiment followed a factorial completely
randomized design with three replications, including four salinity levels (0, 2, 4, 6 dS/m) and four melatonin
concentrations (0, 50, 100, and 150 uM). Evaluated traits included leaf length, width and area, total
phenolic, and flavonoid content and antioxidant activity. Results showed that the highest leaf length (1.5
cm) was observed under no salinity with 50 uM melatonin, while the greatest leaf width (1.16 cm) occurred
at 4 dS/m salinity and 150 uM melatonin. The largest leaf area (1.62 cm?) was recorded with 150 pM
melatonin and no salinity stress. whereas the maximum flavonoid content (55.1 mg quercetin equivalents
per gram dry weight) was achieved under no salinity with 50 uM melatonin. The lowest total phenolic
content (9.28 mg gallic acid equivalents per gram dry weight) was observed at 4 dS/m salinity, while the
highest DPPH radical inhibition percentage occurred at 6 dS/m salinity with 50 WM melatonin. In general,
foliar application of melatonin was able to mitigate the negative effects of salinity stress on growth

parameters and bioactive compounds of peppermint.
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Figure 1 - Standard curve for total phenol determination.
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Figure 2 - Standard curve for determining total flavonoid content
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Figure 3. Comparison of the mean interaction effects of different levels of melatonin and salinity on
leaf length of peppermint plants under greenhouse conditions. Means with the same letters are not
statistically significant at the 1% probability

level.

S1Mi= zero salinity and zero melatonin, SiM2= zero salinity ds/m and 50 micromolar melatonin, SIM3= zero salinity dS/m and 100 micromolar
melatonin, S1M4= zero salinity dS/m and 150 micromolar melatonin, S2M= 2 salinity dS/m and 50 micromolar melatonin, S2M2= 2 salinity dS/m and
100 micromolar melatonin, S2M3= 2 salinity dS/m and 100 micromolar melatonin, S:M= 2 salinity dS/m and 150 micromolar melatonin. SsMi= 4
salinity dS/m and 0 micromolar melatonin, SsM= 4 salinity dS/m and 150 micromolar melatonin 50 micromolar, SsMs= salinity 4 dS/m and melatonin
100 micromolar, SsM4= salinity 4 dS/m and melatonin 150 micromolar, S4sM:= salinity 6 dS/m and melatonin 0 micromolar, SsM: =salinity 6 dS/m and
melatonin 50 micromolar, SsMs= salinity 6 dS/m and melatonin 100 micromolar, SsMs= salinity 6 dS/m and melatonin 150 micromolar.
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Figure 4. Comparison of the mean interaction effects of different levels of melatonin and salinity on
leaf width of peppermint plants under greenhouse conditions. Means with the same letters are not
statistically significant at the 1% probability level.
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Figure 5. Comparison of the mean interaction effects of different levels of melatonin and salinity on

leaf area of peppermint plants under greenhouse conditions. Means with the same letters are not
statistically significant at the 1% probability level.
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Figure 6. Graph comparing the simple mean effects of different levels of melatonin and salinity on total
leaf phenol of peppermint plants under greenhouse conditions. Means with the same letters are not
statistically significantly different at the 1% probability level.
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Figure 7. Comparison of the mean interaction effects of different levels of melatonin and salinity on
flavonoids content of leaf length of peppermint plants under greenhouse conditions. Means with the same

letters are not statistically significant at the 1% probability level.
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Figure 8. Comparison of the mean interaction effects of different levels of melatonin and salinity on
DPPH Inhibition percent of leaf peppermint plants under greenhouse condition. Means with the same
letter do not have a significant difference (p <0.01).
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Table 1. Simple correlation between morphological and biochemical traits of peppermint plants foliar
sprayed with melatonin under salt stress in greenhouse conditions.

MLL MLW LA DPPH Phenol Flavonoid
MLL 1
MLW .845™ 1
LA 446" 437 1
DPPH -0.118 -0.114 0.087 1
Phenol 0.138 0.193 .294" 0.205 1
Flavonoid -0.114 0.021 -0.041 0.072 0.181 1
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ns, " and " are not significant and significant at the 0.05 and 0.01 probability levels, respectively.
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