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Abstract

The medicinal plant Sonchus arvensis is recognized for its valuable compounds. This study evaluated the effects of
foliar application of nano-chitosan (0, 60, and 120 mg L™') and salicylic acid (0, 0.5, and 1 mM) on the content of
chlorogenic acid, quercetin, gallic acid, and rutin in S. arvensis. Following the transplantation and full establishment of
seedlings, treatments were applied every 10 days in three stages. Parameters were assessed two weeks after the final
foliar application. The results demonstrated that nano-chitosan application significantly enhanced all measured growth
traits and several physiological indices. The highest plant height (87.66 cm) was achieved with the 60 mg L™ nano-
chitosan treatment. Furthermore, the maximum chlorogenic acid content (0.81 mg g™") was recorded in plants treated
with a combination of 60 mg L™ nano-chitosan and 0.5 mM salicylic acid. Pearson correlation analysis, supported by a
heatmap, revealed significant positive correlations between growth indices (plant height, internode distance, leaf area,
and branch number) and both fresh and dry weight. Conversely, plant height and internode distance showed negative
correlations with the concentrations of chlorogenic acid, quercetin, gallic acid, and rutin, suggesting that vigorous
vegetative growth may coincide with a relative reduction in secondary metabolites. Additionally, the observed positive
correlations among rutin, chlorogenic acid, and gallic acid, alongside the negative correlation between rutin and
quercetin, highlight the complexity of the underlying phenolic biosynthetic pathways.

Keywords: Chlorogenic acid, Gallic acid, Quercetin, Rutin, Spectrophotometer

Received: Nov. 20, 2025; Revised: Feb. 22, 2026; Accepted: May. 14, 2026; Published Online: Oct. 30, 2026
*Corresponding Author: mohsenifard.ehsan@znu.ac.ir

I AV Copyright © 2025 Iranian Society of Plant Physiology, Published by Isfahan University of Technology press. This work is

licensed under a Creative Commons Attribution-Noncommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/).
Non-commercial uses of the work are permitted, provided the original work is properly cited.


https://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.22034/jispp.15.74.171
https://jispp.iut.ac.ir/article-1-2278-fa.html
http://www.tcpdf.org

