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Study results showed that a 0.1 percent addition of
lysolecithin supported the best shrimp growth
performance, and significantly improved lipid retention
and apparent crude fat digestibility

Soy lecithins are natural phospholipids obtained from soy and are widely used as nutritional
supplements and emulsifiers in animal feeds.

Lysolecithin is produced via the enzymatic hydrolysis of lecithin by phospholipase enzymes, exhibiting
stronger emulsifying (https://doi.org/10.3389/fnmol.2020.00058) than conventional lecithin due to the
removal of one fatty acid chain. Owing to the superior emulsifying stability and resistance to high
temperature, lysolecithin can be used in lower quantities than lecithin.
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This study evaluated dietary addition of lysolecithin on the growth, antioxidant capacity and lipid
metabolism of Pacific white shrimp. Results showed that a 0.1 percent addition of lysolecithin
supported the best shrimp growth performance, and significantly improved lipid retention and apparent
crude fat digestibility. These research findings indicate that dietary lysolecithin can improve L. vannamei
metabolic efficiency and tissue quality, may increase yields, and reduce feed waste. Photo by Francisco

Miranda.

Recent studies on lysolecithins in aquatic animals have demonstrated that lysolecithins can enhance
aquatic animals’ growth, reduce the lipid demand of aquatic animals to improve the lipid utilization,
modulate hepatic lipid metabolism as well as the antioxidant capacity of aquatic animals, and have
positive effects on the health (https://doi.org/10.1016/j.fsi.2022.07.020), of aquatic animals. However,
there is limited information regarding the effect of lysolecithin supplementation on L. vannameiin
crustacean studies.

This article — summarized (https://creativecommons.org/licenses/by/4.0/) from the original
publication (https://doi.org/10.3390/antiox14101209) (Wang, Y. et al. 2025. Effects of Lysolecithin on
Growth Performance, Antioxidant Capacity, and Lipid Metabolism of Litopenaeus vannamei) -
discusses a study that investigated the effects of lysolecithin on growth performance, nutrient
digestibility, antioxidant capacity, hepatopancreas morphology, and lipid metabolism of L. vannamei.
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The study evaluated the feasibility and optimal dosage of replacing 2 percent soybean lecithin with
varying levels (0-2 percent) of soybean lysolecithin in the shrimp diet. By comprehensively evaluating
these indicators, we aimed to determine both the feasibility and the optimal dosage of lysolecithin as a
substitute for soybean lecithin in shrimp diets.

Mojave yucca extracts are a beneficial
phytogenic aquafeed additive
Yucca extracts can enhance farmed fish and shrimp growth

and immunity, prevent antioxidative stress and improve
culture water quality.

@ Global Seafood Alliance

For detailed information on the study setup, animal husbandry, experimental diets, and data collection
and analysis, refer to the original publication.
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Fig. 1: Graphical summary of the study.

Results and discussion

On the effects of growth performance of the shrimp, study results demonstrated that an increase in
lysolecithin levels in the feed corresponded with a gradual stabilization of the lipid retention of L.
vannamei. The supplementation of lysolecithin resulted in significantly higher digestibility of crude fat
compared to the soy lecithin control group, suggesting that optimal dietary lysolecithin could improve
fat utilization and obtain better growth of L. vannamei when substitute to 2 percent of soy lecithin in
shrimp diets.

The analysis of the shrimp’s whole body and muscle showed that crude fat content in whole shrimp,
muscle, and hepatopancreas of L. vannameiincreased significantly with increasing levels of
lysolecithin added to the diet, with crude fat significantly higher than that of the control group at 0.5-2
percent levels of lysolecithin supplemented. This contrasts with some published studies in fish and
chicken that reported reduced or neutral effects. However, variations may stem from species-specific
responses, emulsifier types, and dosages, and the present study results suggest that dietary lysolecithin
can enhance lipid retention in shrimp tissues, potentially improving its nutritional quality.

Oxidative stress, characterized by an imbalance between the generation of reactive oxygen species
(ROS) and the organism’s antioxidant defense mechanisms, represents a fundamental biological
challenge (https://doi.org/10.3389/fmars.2024.1370371). encountered by nearly all aerobic organisms,
ranging from microorganisms to humans. On the effects of dietary lysolecithins on antioxidant
capacity of shrimp, this research found limited direct impact on various core antioxidant enzymes and
their gene expression in the hepatopancreas, except at low doses reducing a lipid peroxidation marker,
indicating lower oxidative damage. Overall, study results demonstrate the role of lysolecithin as a
significant modulator of the highly conserved pathways involved in oxidative stress and cellular
homeostasis. The findings indicate that lysolecithin enhances some antioxidant responses and
alleviates certain physiological stresses, suggesting its potential to enhance stress resilience and
metabolic health across a diverse array of organisms facing oxidative challenges.

Fig. 2: Effects of dietary treatments on triglyceride (TG) levels in the
hemolymph (Left), hepatopancreas (Middle), and muscle (Right) of L.
vannamei. Bars indicate mean * SD (n = 4). Different letters indicate
significant differences between groups (p < 0.05). Adapted from the
original.
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Regarding lipid metabolism in L. vannameij, dietary lysolecithin reduced triglyceride levels in the shrimp
hemolymph, hepatopancreas, and muscle at an inclusion level of 0.1 percent, inferring decreased lipid
accumulation via modulated metabolism. The experimental results revealed that supplemental 0.1
percent lysolecithin to the diet significantly diminished the hemolymph, hepatopancreas, and muscle
triglyceride content in L. vannamei, and it was initially inferred that lysolecithin could reduce lipid
accumulation by modulating lipid metabolism and signaling pathways. Overall, findings indicate that
lysolecithin can modulate lipid metabolic pathways in L. vannamei by modifying enzyme activity and
substrate accessibility. Understanding these mechanisms may facilitate the formulation of new dietary
supplementation techniques to enhance lipid metabolism and prevent associated diseases.

On the effects of dietary lysolecithins on the hepatopancreas lipidomics (the large-scale study of
pathways and networks of cellular lipids in biological systems), study results further confirmed that the
addition of lyso phospholipids was beneficial to the maintenance of lipid homeostasis (state of steady
internal physical and chemical conditions maintained by living systems) in L. vannamei. Lecithin plays
an essential role (https://doi.org/10.3389/fcimb.2023.1148383) in forming cell membranes and are
crucial for numerous functions within the cell, contributing to the permeability barrier of cell
membranes, providing the support matrix and surface for numerous catalytic processes, and
participating in signaling in response to stimuli.

Our lipidomic analysis demonstrated a significant elevation in cholesterol content within the
hepatopancreas of shrimp receiving diets supplemented with lysolecithin. This observation is
particularly noteworthy given that cholesterol is a distinctive phospholipid predominantly localized in
the mitochondria, where it plays a critical role (https://doi.org/10.1007/s10863-014-9591-7).in
maintaining mitochondrial membrane architecture, facilitating electron transport chain function, and
supporting energy production. Overall, these results suggest enhanced metabolic efficiency, stress
resilience, and cellular protection.

Perspectives

This study found that a dietary addition of 0.1 percent lysolecithin to the feed of L. vannamei promoted
the best growth performance, improved lipid retention and fat digestibility, as well as resistance to
some types of stress, while increasing tissue levels of omega-3 fatty acids and promoting beneficial
gene expression for lipid metabolism. The supplementation also protected hepatic tubules and
maintained lipid homeostasis. Results indicate that 0.1 percent lysolecithin is optimal and can replace
2.0 percent lecithin in practical diets.

Lysolecithin’s emulsifying properties could help optimize low-cost feeds, improve fat digestibility, reduce
oxidative stress from intensive farming, and enhance disease resistance in L. vannamei. By boosting
metabolic efficiency and tissue quality, it may increase yields and reduce feed waste.
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