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Abstract

This study aims to compare the efficiency of three preservation methods for red hibiscus extract (Hibiscus
rosa-sinensis Linn.)—initial extract liquid, concentrated extract liquid obtained by evaporation, and freeze-dried
powder—for use as a natural indicator to replace synthetic dyes in strong acid-strong base titrations. The study
investigated their color responses across a pH range of 1-12, storage stability, endpoint detection accuracy,
repeatability, and production cost. The results showed that freeze-dried red hibiscus extract was the most effective
preservation method, maintaining stability for at least 11 months, whereas the liquid extract remained stable for
approximately one week. The extract exhibited a distinct color change in the pH range of 5-8, making it suitable for
detecting the equivalence point in strong acid-strong base titrations. Furthermore, the freeze-dried extract produced
an endpoint volume of 10.82 + 0.25 mL with a low relative standard deviation (%RSD), demonstrating accuracy and
reproducibility comparable to standard indicators. Its production cost was 50% lower than that of phenolphthalein
and 67.8% lower than that of bromothymol blue. These findings indicate that freeze-dried red hibiscus extract has
strong potential as a natural alternative to synthetic indicators, offering extended shelf life, reliable analytical
performance, reduced chemical costs, and decreased use of hazardous substances while promoting the sustainable

utilization of natural resources.
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