Highlights
· Significant organ- and developmental stage–dependent variations were observed in the biochemical and polyphenolic composition of Capparis spinosa.
· Flowers and leaves exhibited the highest concentrations of flavonoids, phenolic compounds, and tannins, highlighting their importance as major reservoirs of secondary metabolites.
· Fruit maturation was associated with a marked decline in total phenolics and flavonoids and a concomitant increase in carbohydrate accumulation.
· Ellagic acid and quercetin were predominantly enriched in reproductive and photosynthetic organs, whereas catechin content increased significantly during fruit ripening.
· The organ-specific distribution of bioactive compounds supports the targeted utilization of Capparis spinosa organs for pharmaceutical, nutritional, and industrial applications.

