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In recent years, titanium dioxide nanoparticles (TiO2-NPs) have garnered significant attention due to
their unique photocatalytic properties and broad applications in life sciences and agriculture. However,
their impact on plant biochemical processes remains poorly understood. This study, conducted using a
completely randomized design with three replications, evaluated the effects of varying concentrations of
TiO2-NPs (0, 0.03%, and 0.05%) on the biochemical parameters of the ice plant (Aptenia cordifolia) during
its vegetative and reproductive stages. The parameters measured included anthocyanin, phenol, and
flavonoid contents, catalase antioxidant enzyme activity, and soluble sugar levels. The results indicated that
TiO:-NPs exerted concentration-dependent and growth stage-specific effects. At both vegetative and
reproductive stages, TiO:-NPs at concentrations of 0.03% and 0.05% significantly increased anthocyanin
levels compared to control plants. In the reproductive stage, phenol content decreased, with the most
significant reduction observed at 0.03% TiO:-NPs, while flavonoid content increased, reaching its highest
level at 0.05%. These changes were not significant during the vegetative stage. Catalase enzyme activity
decreased in both growth stages, while soluble sugar levels increased in the vegetative stage and decreased
in the reproductive stage. These findings suggest that TiO.-NPs have distinct effects on plant biochemical

processes, indicating an adaptive response of the plant to nanoparticle-induced stress.
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Fig 1. FTIR pattern prepared from TiO2-NPs
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Appearance of TiO.-NPs Purity (cm’g™) Surface area of total porosity (Average particle size nm)
volume (m%/g)
S 39 99.9% >200 30
White powder
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Fig 2. Effect of different levels of titanium dioxide nanoparticles treatment on anthocyanin content in
the vegetative and reproductive stages of Aptenia cordifolia. Different letters indicate a significant

difference at the 0/05 probability level. Columns with the same letters are not statistically significantly
different.
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Fig 3. Effect of different levels of titanium dioxide nanoparticles treatment on a: phenol, b: flavonoid
in the vegetative and reproductive stages of Aptenia cordifolia. Different letters indicate a significant

difference at the 0/05 probability level. Columns with the same letters are not statistically significantly
different.
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Fig 4. The effect of different levels of titanium dioxide nanoparticles treatment on the content of the
antioxidant enzyme catalase in the vegetative and reproductive stages of Aptenia cordifolia. Different letters

indicate a significant difference at the 0/05 probability level. Columns with the same letters are not
statistically significantly different.
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Fig 5. Effect of different levels of titanium dioxide nanoparticles treatment on soluble sugar content in
the vegetative and reproductive stages of Aptenia cordifolia. Different letters indicate a significant

difference at the probability level. Columns with the same letters are not statistically significantly
different.
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