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Highlights
Hydroxyapatite extracted from Nile tilapia scales (Oreochromis niloticus).
Process combines chemical and enzymatic hydrolysis.
Eco-friendly method yields bioactive biomaterial.
Resumo/Abstract
The sustainable management of fish-processing waste, especially scales, is essential to reduce environmental impact and promote circular economic practices. This study aimed to extract hydroxyapatite (HAp) from Oreochromis niloticus (Nile tilapia) scales using a combination of chemical and enzymatic hydrolysis. The process involved sequential steps of demineralization with NaCl and HCl, followed by acidic and alkaline hydrolysis, and subsequent enzymatic treatment using Protezyn APP 1500. The enzymatic hydrolysis was performed at 60 °C, pH 6.5–7, and reaction times of 2, 3, and 4 hours. The resulting material was centrifuged to separate the inorganic HAp fraction, which was then oven-dried and characterized. Visual analysis indicated that lighter-colored powders corresponded to higher purity levels. TXRF analysis revealed variations in Ca/P ratios depending on the process conditions (Table 1). The best-performing sample (2 h hydrolysis, with phase separation) exhibited a Ca/P ratio of 1.24, suggesting the formation of calcium-deficient HAp, a phase desirable for biomedical applications due to its higher solubility and bioactivity. Conversely, prolonged hydrolysis times and calcination treatments led to deviations in the Ca/P ratio, indicating process inefficiencies or contamination.
Table 1: Ca/P ratios of hydroxyapatite samples extracted from tilapia scales.
	Sample
	Hydrolysis time (hours)
	Phase separation
	Calcination
	Ca/P

	1
	2
	Yes
	No
	1.24

	2
	2
	Residue
	No
	2.90

	3
	2
	Yes
	No
	2.85

	4
	2
	Yes
	Yes
	2.42

	5
	3
	Yes
	No
	28.62

	6
	4
	Yes
	No
	0.00


The combined chemical and enzymatic hydrolysis effectively extracted hydroxyapatite from Nile tilapia scales.
This sustainable method produces a biocompatible material with strong potential for biomedical applications.
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