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ABSTRACT ARTICLE INFO
Introduction: Commercial collagen from pigs and cattle faces religious restrictions and health
concerns (e.g., BSE/TSE). Marine sources offer a safer, effective alternative. Conventional
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chemical extraction methods, however, are often inefficient and can degrade collagen structure.
Ultrasound-assisted extraction is a promising, green technology that utilizes cavitation to
disrupt tissue matrices, facilitating solvent penetration and improving yield while preserving
protein structure. This study aims to extract collagen from common dolphinfish bone using
both acidic and ultrasound-assisted methods and compare their properties.

Methodology: Collagen was extracted from backbone of common dolphinfish using acidic and
ultrasound methods. Then, different properties of extracted collagens were evaluated. The
extraction yield of collagen was calculated as dry weight collagen/wet weight fish bone % 100.
The protein, fat, moisture and ash content of extracted collagens were determined according to
the AOAC method. Protein and fat contents were determined by Kjeldahl and Soxhlet devices,
respectively. Amino acid analysis was performed by acid hydrolysis of dry collagens and then
determined using HPLC apparatus. Functional groups of extracted collagens were determined
using FT-IR spectra. Thermal stability of collagens were analyzed using differential scanning
calorimetry (DSC) assays. Viscosity and color were measured using viscometer and Hunter
colorimeter, respectively. Antioxidant activity of extracted collagens was measured using
DPPH radical scavenging and reducing power assays. Functional properties of collagens
including emulsifying and foaming properties were also evaluated.

Result: The ultrasound-assisted method yielded more collagen from common dolphinfish bone
(2.19%) compared to the acidic method (1.34%) and produced higher protein content (81.60%
vs. 77.74%). Conversely, the acidic method resulted in higher fat (0.95%) and ash (1.50%)
content. While the amino acid profiles were similar, the ultrasound-extracted collagen
contained higher levels of total amino acids, proline, and hydroxyproline. Both extraction
methods yielded similar FT-IR spectra and DSC analysis, and while colorimetric results
showed no significant difference, the ultrasound samples exhibited slightly higher lightness
(L*) and yellowness (b*) values. The functional properties were concentration-dependent and
consistently superior in ultrasound-extracted collagen, which showed higher DPPH radical
scavenging and reducing power (29.10-42.17%). Additionally, the ultrasound method
provided better emulsifying capacity (16.89-31.67%) and stability (15.21-28.41%), as well as
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enhanced foaming capacity (68.97-97.41%) and stability (64.21-88.95%) compared to the
acidic method at all concentrations.

Discussion and conclusion: Ultrasonic-assisted extraction significantly outperforms
conventional acid methods in terms of collagen yield from various fish species (e.g., Chitala
ornata and tuna skin), primarily due to cavitation-induced matrix disruption. The resulting
collagen maintains high purity (low fat/ash) and exhibits superior functional characteristics,
such as enhanced thermal stability, antioxidant activity (DPPH), and emulsifying properties.
These improvements stem from ultrasonication-driven alterations in the protein’s structural,
molecular, and surface properties (e.g., particle size, hydrophobicity, and amino acid
composition
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