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Introduction 

Shrimp farming, particularly of the species Penaeus vannamei, is a rapidly 
expanding sector within aquaculture, driven by the global demand for seafood. 
However, the sustainability and efficiency of shrimp feed remain critical 
challenges, particularly concerning the reliance on traditional marine protein 
sources such as fish meal and squid meal. These sources, while nutritionally 
effective, are subject to supply constraints and environmental concerns. 

This study investigates the potential of egg powder nutrition products as a 
sustainable and nutritionally viable alternative protein source for shrimp feeds. 
Egg powder is rich in essential amino acids, cholesterol, and phospholipids, 
which are crucial for the growth, health, and disease resistance of shrimp. By 
comparing the nutritional composition and health benefits of egg powder with 
conventional marine protein sources, we aim to assess its feasibility and 
advantages in shrimp nutrition. Additionally, the incorporation of egg powder 
could potentially reduce feed costs and enhance shrimp health through its 
bioactive compounds, thus offering an innovative solution to improve the 
sustainability and productivity of shrimp aquaculture. 

General composition and amino acid profile of high-quality marine protein 
sources compared to egg powder 
 
When comparing the proximate composition of the marine ingredients with egg 
powder, the values for moisture, crude protein, and crude fibre appear to be within 
the same range. However, the respective values for crude fat/lipid and ash are 
notably higher and lower. 
 
 
Typical cholesterol content in shrimp feeds and potential contribution of 
egg powder 
 
Crustaceans cannot synthesise cholesterol de novo (Teshima & Kanazawa, 
1971; Goad, 1981; Su et al., 2023). The optimum content of cholesterol (and the 
potential contribution of egg powder for that content) in shrimp feed, depends on 
species, feed rate, and the presence of other nutrients (Castille et al., 2004). 
 
All studies that have investigated cholesterol requirements of shrimp have 
demonstrated a true requirement that has been generally established through 
observation of a reduced growth response or comparatively higher mortality 
(National Research Council, 2011). The reported dietary requirement, expressed 
as percentage of diet, commonly ranges from 0.2% to 1.0%. 



 
Evidence suggests that higher levels of dietary cholesterol may exert an adverse 
effect on growth (Thongrod & Boonyaratpalin, 1998; National Research Council, 
2011). 
 
Low fish meal diets are usually accompanied by low dietary cholesterol (Li et al., 
2022), and therefore supplementation with purified cholesterol or other 
cholesterol containing ingredients is often needed to obtain optimum growth 
(Coutteau et al., 2002; Castille et al., 2004). Purified cholesterol is a relatively 
expensive ingredient for use in shrimp feeds, and the costs of supplementing 
feeds with purified cholesterol may be significant and even prohibitive. However, 
the usage of other cholesterol containing ingredients has been investigated as an 
alternative for fish meal (Castille et al., 2004). Chicken egg powder was reported 
to be one of the cheapest and most easily available protein sources to replace 
fish meal (Tuna Keleştemur et al., 2022). 
 
Whole egg powder when carefully processed has a high feeding value for 
aquaculture feeds. It provides protein, fat, cholesterol, and phospholipids. Thus, 
whole egg powder is used in commercial aquaculture feed for fish and shrimp, 
particularly in larvae feed. An inclusion rate of 1.0 to 3.0% is reportedly practised 
(Hertrampf & Piedad-Pascual, 2000a). 
 
 
Health benefits of including phospholipids in shrimp feeds and cross 
analysis with phospholipids contents in egg powder product. 
 
Phospholipids are a group of lipids typically comprising a hydrophilic "head" 
containing a phosphate group and two hydrophobic "tails" derived from fatty 
acids, joined by an alcohol residue (usually a glycerol molecule). Marine 
phospholipids typically have omega-3 fatty acids EPA and DHA integrated as part 
of the phospholipid molecule. The phospholipid provided in different dietary forms 
has been demonstrated to be required for growth and survival of juvenile and 
larval forms of shrimp. The apparent absence of such a requirement in adult 
forms suggests that the requirement is age-specific and is founded on an 
insufficient rate of synthesis to meet the demands of the comparatively rapid 
growth rates characteristic of early life stages (National Research Council, 2011). 
Moreover, not all phospholipids have equivalent effect. For species of juvenile 
penaeid shrimp, reported dietary phospholipid requirements, commonly fall within 
the range of 1.2 to 1.5% (Chen & Jenn, 1991; Chen, 1993; Coutteau et al., 1996; 
National Research Council, 2011). Some of these estimates are based on 
investigations in which highly purified sources of phospholipids have been added 
to diets. Addition of 1.5% phosphatidylcholine (PC) (95% pure) from either a 
soybean source or 6.5% deoiled soybean lecithin (23% PC) significantly 
increased growth of P. vannamei relative to a PC-deficient diet. Addition of 1.5% 
PC (94% pure) derived from chicken egg yielded growth similar to that observed 
with the 95% pure PC from the soybean source (Coutteau et al., 1996; National 
Research Council, 2011). Nevertheless, a relatively confident and conservative 
estimate based upon the collective results of all studies is the provision of PC at 
a level between 0.5 to 1.5%. 

 



 
Information on health modulating compounds present in egg powder and 
its potential role on shrimp health improvement and protection against 
disease. 
 
Bioactive components in egg products, include the antioxidants lutein and 
zeaxanthin, bioactive egg yolk lipids, antimicrobial proteins, such as 
ovotransferrin, and ovomucin. 
 
The colour of shrimp flesh is an important criterion of quality and affects consumer 
choice in the marketplace (Ju et al., 2011). Astaxanthin (Ax) is a pigment 
producing a red colour for many aquatic animals, including shrimp. Although 
some carotenoids (e.g., lutein, zeaxanthin, and β-carotene) can be bioconverted 
by shrimp to Ax (Hertrampf & Piedad-Pascual, 2000b), shrimp are unable to 
biochemically synthesize Ax de novo, and therefore depend on dietary sources 
for these pigments. In addition to flesh pigmentation, Ax has been reported to 
provide many positive biological effects for shrimp, such as enhancing 
maturation, increasing immune response, and reducing stress associated with 
ammonia levels (Merchie et al., 1998; Pan et al., 2001; Chien et al., 2003; Ju et 
al., 2011). In addition, research showed that increasing levels of carotenoid 
pigments in the diet, improved growth performance in shrimp (Zhang et al., 2013; 
Ettefaghdoost & Haghighi, 2021; Fang et al., 2021). 
 
Some studies have shown that egg yolk lipids promote shrimp growth, improve 
lipid utilization, and reduce shrimp mortality (Kiosseoglou, 2003; Zorriehzahra et 
al., 2016; Jaroensaensuai et al., 2022). 
 
 
Conclusion 

This study demonstrates the potential of egg powder as a sustainable and 
nutritionally viable alternative to traditional marine protein sources in shrimp 
feeds. Egg powder provides essential nutrients like amino acids, cholesterol, and 
phospholipids, crucial for the growth, health, and disease resistance of Penaeus 
vannamei. It can reduce reliance on fish and squid meals, which face supply and 
environmental issues. 

Egg powder matches traditional marine ingredients in moisture, crude protein, 
and fiber, with benefits in fat/lipid and ash content. It meets shrimp's dietary 
cholesterol needs, lowering the need for costly supplements. Phospholipids in 
egg powder support juvenile shrimp growth and survival, while bioactive 
compounds enhance health, immune response, and flesh pigmentation. 

Incorporating egg powder into shrimp feeds offers a cost-effective, nutritionally 
rich alternative, promoting sustainability and productivity in shrimp aquaculture. 
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