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cost-effective food sources. In recent years, extensive research has focused on utilizing
various algae species as a protein source in aquatic diets. This study aims to evaluate the
chemical composition, amino acid profile, and fatty acid profile of a blend of brown
macroalgae: Padina australis, Sargassum ilicifolium, and Stoechospermum marginatum.
The algae were collected from the tidal areas of Chabahar coast, washed, dried, mixed in
a 1:1:1 ratio, and powdered for analysis. The chemical composition was determined using
the AOAC method, fatty acids were analyzed by chromatography, and amino acids were
assessed via HPLC. The results revealed that the macroalgae mixture contained 8.43%
protein, 1.30% fat, 21.26% ash, and 68.01% moisture. The predominant saturated fatty
acids were palmitic acid (17.11 + 0.31%), myristic acid (11.43 + 0.15%), and stearic acid
(6.62 = 0.32%). The ratio of non-essential to essential amino acids was 1.05. Oleic acid
(17.21 = 7.21%) was the most prevalent monounsaturated fatty acid, while the major
long-chain polyunsaturated fatty acids (PUFASs) included arachidonic acid (11.24 +
7.03%), linoleic acid (9.12 + 3.21%), and eicosapentaenoic acid (8.13 + 0.68%). The total
essential and non-essential amino acids were 6.78 and 7.15 mg AA g' sample,
respectively, with aspartic acid (1.88 £ 0.05 mg AA g') and glutamic acid (1.98 + 0.05
mg AA g') being the most abundant non-essential amino acids. Overall, these findings
suggest that the blend of P. australis, S. ilicifolium, and S. marginatum represents a
promising ingredient for aquatic nutrition, particularly due to its rich content of essential
amino acids and long-chain unsaturated fatty acids.
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EXTENDED ABSTRACT
Introduction
The use of seaweeds in aquaculture has gained increasing recognition due to their rich nutrient
content, including antioxidants, essential fatty acids (omega-3 and omega-6), essential amino
acids, vitamins, minerals, carbohydrates, and beta-carotene. The Persian Gulf and the Sea of
Oman are abundant sources of microscopic algae, offering valuable resources for sustainable
aquaculture. Successful aquaculture relies on maintaining the health of aquatic organisms,
optimizing cultivation conditions for maximum growth, and reducing production costs. To
achieve these objectives, researchers and cultivators are exploring innovative solutions. This
study aims to assess the chemical composition, fatty acid profile, and amino acid content of a
blend of brown macroalgae (Padina australis, Sargassum ilicifolium, and Stoechospermum
marginatum) for their potential use in aquaculture nutrition.
Materials and Methods
Macroalgae P. australis, S. ilicifolium, and S. marginatum were collected in December 2021
from the coasts of Chabahar (Great Sea and Tis) during low tide. After transportation to the
laboratory, the algae were thoroughly washed with freshwater to remove dirt and epiphytic
organisms. They were then dried at room temperature (25°C) in a shaded area, away from direct
sunlight. For extraction, the dried macroalgae were ground into fine pieces using an electric
grinder. A mixture of 200 grams of powder, consisting of equal parts from the three species
(1:1:1), was prepared and stored at -4°C for future use. Chemical analysis of the composition,
fatty acid profile, and amino acid content of the macroalgae mixture was conducted following
the standard AOAC method, with fatty acids analyzed using gas chromatography and amino
acids assessed by HPLC.
Results
The results showed that the protein, fat, ash, and moisture content of the macroalgae premix
were 8.43%, 1.30%, 21.26%, and 68.01%, respectively, with moisture being the predominant
component. The major saturated fatty acids in the macroalgae premix were palmitic acid (17.11
* 0.31%), myristic acid (11.43 = 0.15%), and stearic acid (6.62 + 0.32%). The ratio of non-
essential to essential amino acids was 1.05. Among the monounsaturated fatty acids, oleic acid
(17.21 £ 7.21%) was the most abundant, while the predominant long-chain polyunsaturated
fatty acids (PUFAS) were arachidonic acid (11.24 + 7.03%), linoleic acid (9.12 *+ 3.21%), and
eicosapentaenoic acid (8.13 + 0.68%). The total amount of essential and non-essential amino
acids was 6.78 mg and 7.15 mg per gram of sample, respectively. Aspartic acid (1.88 £ 0.05
mg AA/g sample) and glutamic acid (1.98 = 0.05 mg AA/g sample) were the most prevalent
non-essential amino acids.
Conclusion
The results of this research suggest that a mixture of macroalgae Padina australis, Sargassum
ilicifolium, and Stoechospermum marginatum is a recommended nutritional source for aquatic
organisms, owing to its high content of predominant long-chain unsaturated fatty acids and
essential amino acids.
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