Journal of Aquaculture Sciences
Online ISSN: 2783-4638

Journal Homepage: https://www.aquaculturesciences.ir/

The effect of using Spirulina algae powder and the amino acid methionine
in the diet of young Stellate sturgeon (Acipenser stellatus) on their growth
performance and carcass composition

Davoud Mohammadrezaei®=', Mohammad Dadfar?t' Ali Akbar Ghafarizadeh?

1. Corresponding author, Department of Fisheries, Faculty of Natural Resources and Environment, Malayer University,
Malayer, Iran. d.mrezaei@malayeru.ac.ir

2. Department of Fisheries, Faculty of Natural Resources and Environment, Malayer University, Malayer, Iran. Email:
mh.dadfar2019@gmail.com

3. Department of Fisheries, Faculty of Natural Resources and Environment, Malayer University, Malayer, Iran. Email: Email:
ghafarizadh@gmail.com

Article Info ABSTRACT

The present study aimed to investigate the effects of adding the amino acid methionine
and spirulina algae on growth, survival, and carcass composition indices in juveniles of
the Stellate sturgeon (Acipenser stellatus) over 8 weeks. Therefore, 48 juveniles with an
average initial weight of 20.01+1.3 g were randomly distributed in 6 tanks. The fish were

Avrticle type:
Short Communication

Avrticle history: fed twice a day at a rate of 4% of body weight with feed supplemented with the amino
Received 29 April 2026 acid methionine (1.5%) and spirulina (5%) and control feed. At the end, growth and
Received 22 June 2026 nutrition indices, including condition factor (CF), body weight gain percentage (BWI),
Accepted 26 June 2026 specific growth rate (SGR), feed conversion ratio (FCR), visceral index (V1), and survival

rate, as well as carcass composition, were evaluated. Based on the results, body weight
Keywords: gain indices and visceral index were statistically significantly different compared to the
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Growth indices, obtained compared to the control diet (P<0.05). Also, the amounts of crude protein, crude
Methionine and Spirulina. fat, moisture, and ash in the carcass composition were almost the same in both groups and

did not show any statistically significant differences (P>0.05). Accordingly, it seems that
adding the specified amounts of methionine and spirulina in the present study can be
effective on the growth performance of Stellate sturgeon.

Cite this article: Mohammadrezaei, D., Dadfar, M., & Ghafarizadeh, A.A. (2026). The effect of using Spirulina algae
powder and the amino acid methionine in the diet of young stellate sturgeon (Acipenser stellatus) on their growth
performance and carcass composition. Journal of Aquaculture Sciences, 14(1), 57-68.

© Author(s) retain the copyright. Publisher: Iranian Aquaculture Society.
BY NC



https://orcid.org/0000-0002-0536-5557
https://orcid.org/0000-0002-0264-1376
https://orcid.org/0000-0001-7809-7330
https://creativecommons.org/licenses/by-nc/4.0/

Journal of Aquaculture Sciences, Volume 14, Issue 1, 2026 2

EXTENDED ABSTRACT

Introduction

The sturgeon aquaculture industry, specifically the cultivation of the stellate sturgeon (Acipenser
stellatus), is a high-value sector driven by the global demand for caviar and premium fillets. Achieving
optimal growth rates in this species is a primary objective, yet it remains constrained by nutritional
limitations, particularly in essential amino acid profiles and the availability of highly digestible protein
sources. Among these, L-methionine is a critical sulfur-containing amino acid that acts as a limiting
factor in protein synthesis and lipid metabolism in many teleosts. Concurrently, the microalga
Arthrospira platensis (Spirulina) has gained prominence as a functional feed additive due to its dense
concentration of vitamins, minerals, and bioactive compounds that can modulate immune responses and
metabolic efficiency. Although both methionine and Spirulina have been studied individually, their
synergistic potential in modulating the growth kinetics and carcass quality of A. stellatus remains
insufficiently explored. This study aims to evaluate the efficacy of combining 1.5% L-methionine with
5% Spirulina in optimizing the growth performance and nutritional composition of juvenile stellate
sturgeon.

Materials and Methods

A total of 48 juvenile A. stellatus (mean initial weight: 20.01+£1.320.01 g) were acclimated to laboratory
conditions before the experiment. The fish were maintained in a recirculating aquaculture system (RAS)
consisting of six replicate tanks (8 fish per tank). Environmental parameters, including temperature and
dissolved oxygen, were monitored daily to ensure stability. The feeding trial was conducted over an 8-
week period. The experimental design consisted of two groups: a Control group (basal diet) and a
Supplemented group (basal diet + 1.5% L-methionine + 5% Spirulina). Fish were fed twice daily at a
ratio of 4% of their total body weight. Growth performance was assessed by calculating the Specific
Growth Rate (SGR), Feed Conversion Ratio (FCR), Condition Factor (CF), and Body Weight Gain
(BWG). The visceral index (VI) was used as an indicator of metabolic health. At the end of the trial,
proximate composition (crude protein, crude lipid, moisture, and ash) was determined using
standardized AOAC methods. All data were analyzed using an independent t-test to determine
significant differences (£<0.05).

Results

Dietary supplementation significantly influenced the growth dynamics of the fish. The supplemented
group exhibited a significantly higher BWG compared to the control group (£<0.05). Furthermore, the
visceral index (VI) was significantly elevated in the supplemented group (#/<0.05), indicating increased
hepatic energy storage. Although no significant differences were observed in SGR and FCR (P>0.05),
the supplemented group showed a distinct numerical improvement in both parameters compared to the
control. No significant alterations were detected in the proximate composition of the carcass. There were
no statistically significant differences between the control and supplemented groups regarding crude
protein, crude lipid, moisture, or ash content (2>0.05).

Discussion

The observed enhancement in BWG and visceral index (VI) suggests that the combination of L-
methionine and Spirulina provides a superior nutritional profile for juvenile A. stellatus. The increase
in VI is particularly noteworthy; it indicates enhanced metabolic activity and improved lipid/glycogen
storage in the liver, a hallmark of efficient nutrient utilization. This effect likely stems from the
interaction between methionine—which mitigates protein synthesis limitations—and the bioactive
micronutrients in Spirulina, which optimize enzymatic and metabolic pathways. Interestingly, the
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stability of the proximate composition indicates that the increased growth was achieved through
“healthy” tissue accretion. The supplements did not induce excessive lipid deposition or protein
degradation, suggesting that the metabolic pathway was directed towards somatic growth rather than
mere energy storage. These results align with the principle that optimized amino acid availability, when
coupled with micronutrient support, can maximize the growth potential of high-value sturgeon species
without compromising fillet quality.

Conclusion

The dietary inclusion of 1.5% L-methionine and 5% Spirulina significantly improves the growth
performance and metabolic status of juvenile A. sfellatus. This nutritional strategy offers a viable
approach for commercial producers to shorten production cycles and enhance economic productivity
while maintaining the premium nutritional quality of the sturgeon carcass.
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