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Nutrition is a key determinant of growth and health in farmed shrimp. Natural extracts,
such as those derived from seaweeds, have gained attention as dietary supplements for
improving nutrient utilization and overall performance. This study evaluated the effects
of fucoidan-enriched extract from Sargassum brown seaweed, supplemented at 1%, 3%,
and 5% dietary levels, on growth performance, feed efficiency, digestive enzyme activity,
and body composition of Pacific white shrimp (Litopenaeus vannamei) over a 35-day
trial, compared with a control diet without supplementation. Shrimp in all treatments
exhibited significant increases in total length and body weight (p < 0.05), with the
greatest improvements observed in the 5% fucoidan group. Key growth indices—
including weight gain, growth rate, specific growth rate (SGR), and feed conversion ratio
(FCR)—were significantly enhanced by the 5% fucoidan diet, while no significant
differences were detected between the 1% fucoidan and control groups (p > 0.05). In line
with growth outcomes, shrimp fed 5% fucoidan showed higher activities of digestive
enzymes (amylase, protease, lipase) and greater muscle protein and lipid contents than
other groups (p < 0.05). These results demonstrate that dietary inclusion of 5% fucoidan-
enriched extract effectively promotes growth, feed utilization, digestive physiology, and

body composition in L. vannamei under intensive culture conditions.
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EXTENDED ABSTRACT

Introduction

The Pacific white shrimp (Litopenaeus vannamei) is the most widely farmed shrimp species
worldwide, valued for its fast growth, disease resistance, and salinity tolerance (Castillo et al.,
2014). Feed accounts for over 50% of production costs, making nutritional optimization central
to aquaculture success (Monier et al., 2023). Functional feed additives from natural sources,
particularly macroalgae, are increasingly explored for their growth-promoting and health-
enhancing properties. Fucoidan, a sulfated polysaccharide abundant in brown seaweeds such as
Sargassum, exhibits antioxidant, antimicrobial, and immunomodulatory activities. Despite
these benefits, its dietary application in shrimp culture remains limited. This study evaluated
the effects of dietary fucoidan supplementation (1%, 3%, 5%) on growth performance, survival,
digestive enzyme activity, and body composition of L. vannamei during a 35-day trial.

Materials and Methods

Sargassum spp. were collected from the coastal waters of Chabahar, southeastern Iran.
Fucoidan was extracted by hot-water treatment, calcium chloride precipitation, and ethanol
purification (Borazjani et al., 2018). A commercial extruded diet served as the basal feed, with
fucoidan incorporated at 1%, 3%, or 5% using gelatin as a binder. Post-larvae shrimp (PL15;
~0.19 g) were acclimated for 10 days, then stocked into twelve 400-L tanks (four treatments x
three replicates) at equal density. Shrimp were fed daily at 5% body weight for 35 days. Growth
indices—final weight, weight gain (WG), specific growth rate (SGR), feed conversion ratio
(FCR), and survival—were recorded. At trial end, proximate composition (moisture, protein,
fat, ash) and digestive enzyme activities (amylase, protease, lipase) were analyzed following
AOAC (2000). Data were tested using one-way ANOV A with LSD post hoc analysis (p < 0.05).

Results

The 5% fucoidan diet significantly outperformed all other treatments (p < 0.05). Shrimp in this
group reached the highest final body weight (1167 = 40.62 mg), WG (1094.88 £ 25.00 mg),
and SGR (3.32 £+ 0.05%/day), with the lowest FCR (1.21 = 0.05). Survival was also highest
(90.67 = 0.76%) compared with the control (83.50 + 1.32%). Digestive enzyme activities
increased with fucoidan inclusion, peaking in the 5% group for amylase (0.84 = 0.06 U/mg
protein), protease (1.04 + 0.04 U/mg), and lipase (0.07 = 0.01 U/mg). Proximate analysis
revealed significantly higher muscle protein (74.47 = 0.13%) and lipid (5.58 £ 0.14%) contents
in the 5% fucoidan group, indicating improved nutrient utilization.

Conclusion
Dietary inclusion of 5% Sargassum-derived fucoidan markedly enhanced growth performance,

feed efficiency, digestive enzyme activity, and survival in L. vannamei, while improving body
composition. These findings highlight the potential of fucoidan as a natural functional additive
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for sustainable shrimp aquaculture. Further work should assess cost-effectiveness, long-term
physiological effects, and applications under commercial farming conditions.
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