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Abstract | This study investigates natural chlorophyll dyes extracted from Myrsine africana (chl 1), Isatis tinctoria (chl-2), and

Lawsonia inermis (chl-3) as potential light-harvesting sensitizers for dye-sensitized solar cells (DSSCs). UV-Vis
spectroscopy confirmed the characteristic Soret and Q-band absorption peaks of chlorophyll a and b, with Isatis tinctoria
(chl-2) exhibiting the highest absorbance intensity among the studied samples. Chlorophyll quantification further
supported these findings, revealing that Isatis tinctoria (chl-2) contained the highest levels of chlorophyll a (12.795 mg/g)
and chlorophyll b (4.897 mg/g), resulting in the greatest total chlorophyll content (17.863 mg/g). FT-IR analysis identified
functional groups typically associated with chlorophyll structures, including O-H, C=0, C=C, and C-O, indicating
successful extraction. EDX analysis of dye-treated TiO: films showed increased carbon signals across all samples,
confirming the adsorption of the natural dyes, with Isatis tinctoria (chl-2) demonstrating the strongest surface interaction.
These findings suggest that Isatis tinctoria may be one of the most promising natural dye candidates for DSSC
applications; however, confirming its performance requires further photoelectrochemical investigations.
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