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Multi-walled carbon nanotubes: a useful tool to improve the production of
polyphenolic compounds in Melissa officinalis L.
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Abstract

Lemon balm (Melissa officinalis L.) is an aromatic herbaceous plant of the Lamiaceae, containing
many medicinal properties, which are atributed wo the presence of polyphenclic compounds in this
species. Phenolic compounds are bicactive secondary metabolites that play a key role in plant
growth and developmental processes and adaptation to stressful environmental conditions. These
compounds have many applications in medicine, and in the pharmaceutical, food, health and
cosmetics industries. Treatment of plants with biotic and abiotic elicitors, induces the production
and accumulation of various phenolic compounds. In this study, the effects of foliar application of
multi-walled carbon nanotubes (MWCNT) on the total content of phenols, phenolic acids and
flavonoids as well as the amount of some polyphenolic compounds including rosmarinic acid,
salvanolic acid B, apigenin and kaempferol in lemon balm shoots were evaluated. The sterilized
seeds were planted in pots, containing soil and sand in a ratio of 131 (w/w), at 2342 “C and 16/8 h
{light'dark) photoperiod (600 pmol m™s"! photons provided by cool white fluorescent lamps) in a
culture room. At the I6-leaf stage, the aerial parts of planis were sprayed with different
concentrations (50, 100 and 250 mg/T) of MWCNT. and plants were harvested 2 and 3 weeks after
the treatment. Extraction of shoot samples was performed by ultrasonic method with 80%
methanol. Total contents of phenols, phenolic acids and flavonoids were measured by
spectrophotometry. and the amounts of rosmarinic acid, salvianolic acid B, apigenin and
kaempferol were determined by HPLC technigque. Based on the results, the amounts of all studied
compounds were significantly increased (P=0.05) by 50 and 100 mg/l MWCNT afler 2 and 3
weeks. The highest amounts of rosmarinic acid (4.86+0.28 mg/g DW) and salvianolic acid B
(1.95+0.15 mg/g DW) were observed 3 weeks after treatment with 100 mg/l MWCNT (2.09 and
1.68 times higher than the control, respectively). The maximum amounts of apigenin
(695.47+23.38 pg/e DW) and kaempferol (451.45:21 42 pg/g DW) were also obtained in the same
treatment (2.82 and 1.93 times of the control, respectively). The concentration of 250 mg/1, is toxic
and by increasing the production of free radicals causes structural damage to cells and organs and
reduces the growth and accumulation of secondary metabolites. According to the present study,
application of MWCNT can increase the production of polyphenolic compounds and improve the
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biological and medicinal properties of lemon balm, and it is recommended to use in the basic and
applied researches,
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