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Other than productivity (yield), 

FOOD SAFETY is everyone’s business in 
aquaculture.

Source: https://iris.who.int/bitstream/handle/10665/367492/WHO-HEP-NFS-AFS-2023.4-eng.pdf?sequence=1
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Source: freepik

Protect
from bacterial infection

Nurture
for their growth and well-being

Treat
when infected by pathogens

Our (animals’) needs …
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Source: vectorstock

Protect
from bacterial infection

(high viscous albumen, protease inhibitors, 
nutrient sequesters, 

lytic enzyme, antibodies)

Nurture
for their growth and well-being

(nutrients)

Treat
when infected by pathogens

(protease inhibitors, 
nutrient sequesters, 

lytic enzyme, antibodies)

… egg may address.



Source: vectorstock

Chickens’ eggs are for them, not you.

Eggs are naturally designed/revolutionized to contain elements for 
chicken’s growth and microbial protection. 

Egg white is an alkaline solution (pH 8.0 – 9.0) and contains 

up to 148 proteins.  

Antimicrobial enzyme – lyses bacterial cell wall

Biotin binding protein - insecticide, antimicrobial protein

Trypsin inhibitor – inhibits microbial enzyme

Trypsin inhibitor – inhibits microbial enzyme

Di- and tri-valent cations binder – antimicrobial protein
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What is lysozyme ? 
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Lysozyme, enzyme found in the secretions (tears) of the lacrimal glands of animals 
and in nasal mucus, gastric secretions, and egg white. 

Discovered in 1921 by Sir Alexander Fleming, lysozyme catalyzes the breakdown of 
certain carbohydrates found in the cell walls of certain bacteria.

Source: https://www.britannica.com/science/lysozyme 
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Lysozyme activated toll and proPO pathways. 

Source: Park et al. (2007). Clustering of peptidoglycan recognition protein-SA is required for sensing lysine-type peptidoglycan in insects. 

Lysozyme’s action 
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Lysozyme induced migration and repaired scratch wound of intestinal epithelial. 

Source: Abey et al. (2017). Lysozyme association with circulating RNA, extracellular vesicles, and chronic stress.

Lysozyme’s action 



Lysozyme’s action 
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Attacks bacteria
by hydrolyzing bacterial cell wall

Improves innate immunity
by up-regulating immune- and antioxidant 

related genes

Maintains intestinal health
by improving epithelial cell migration to the wound 



Applications of lysozyme in aquaculture 
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Lysozyme supplementation significantly 
improved FER, PER and slightly increased 
survival rate and protein content of 
rainbow trout.
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Lysozyme supplementation increased microvilli length and survival rate of gibel carp after 
immersion challenge with Aeromonas hydrophilia

Applications of lysozyme in aquaculture 



eLysozyme for shrimp farming 
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*15 ppt sea salt, pH 7.5 – 8.5, D.O. > 5 mg/L, temperature 28 – 30 degree Celsius, 
feeding for 4 times daily, 35% protein feed
**Immersion challenging in 7 log CFU/ml for 24 h. 

The expression level of immune-related and antioxidant-related 
genes in shrimp hepatopancreas were significantly improved by 
feeding with 125 ppm eLysozyme. 
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eLysozyme for shrimp farming (pathogen challenging) 
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In pathogen challenging condition, eLysozyme Improved the Vibrio/disease resistance of shrimp. 

After Vibrio challenging, the survival rate of shrimp fed 125 and 625 ppm eLysozyme was significantly 
higher than control (unfed eLysozyme). 

eLysozyme for shrimp farming (pathogen challenging) 



• Shrimp recovered from WFS after fed 125 ppm eLysozyme for 5 days. 
• The survival rate of shrimp fed eLysozyme was significantly higher than 

control.
• Crop yield of eLysozyme group was 200% of control group.
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eLysozyme for shrimp farming (control of white feces syndrome) 



Commercial product of eLysozyme for shrimp farming 

Attacks bacteria

Improves shrimp 
immunity and crop yield
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Other hen egg white proteins as promising sources of functional peptides
for used as antibiotic alternative and growth promoters

Source of peptides Functions

Ovotransferrin Antimicrobial activity (Legros et al., 2021; Rathnapala et al., 2021)
Immunomodulatory (Rathnapala et al., 2021)
Anti-inflammatory activity (Rathnapala et al., 2021)

Antioxidant activity (Benedé and Molina, 2020; Ratnapala et al., 2021)

Ovalbumin Antimicrobial activity (Pellegrini et al., 2004; Tan et al., 2020)
Antioxidant activity (Benedé and Molina, 2020)

Ovomucin Antimicrobial activity (Tu et al., 2020)
Immunomodulatory activity (Tu et al., 2020)
Anti-inflammatory activity (Tu et al., 2020)
Antioxidant activity (Tu et al., 2020)

Ovomucoid Immunomodulatory activity (Holen et al., 2001; Kovacs-Nolan et al., 2005)
Antioxidant activity (Abeyrathne et al., 2015; Benedé and Molina, 2020)

Cystatin Antimicrobial activity (Blankenvoorde et al., 1998)
Antioxidant activity (Benedé and Molina, 2020)
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Conclusions and future challenges

• Utilization of hen egg white lysozyme, as antibiotic alternative, can effectively 
contribute to animal well-being by providing antimicrobial activity against 
pathogenic bacteria, improving immunity and increase growth performance.

• With the rapid progress in bioinformatics, computational simulation and 
biotechnology, more effective AMPs from hen egg white lysozyme can be 
discovered and tailor-made to meet specific user’s requirements. 

• Other than lysozyme, many hen egg proteins/peptides are promising sources of 
antibiotic alternative for animal farming. 

• Comprehensive research is required to gain insight and study the feasibility of 
these AMPs for used in animal farming application. 
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