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• Diets deliver all required nutrients

• Impacts production yields and viability (growth rates, 
feeding, FCRs)

• Has ESG risks: Has an environmental impact through 
nutrient leaching

Why nutrient retention matters

Nutritionists need to formulate diets 
to ↓ leaching and ensure ↑ digestibility

Producers need to adopt appropriate 
feeding regimes 

to match prawn feeding behaviour and 
↓ wasted feed



1. Sometimes*, 
 less protein is more



Protein gain is capped

Protein required for 
maintenance and growth

Richard et al (2009)



Feeding excess protein
= similar growth

Strebel et al (2023)

Increasing dietary protein
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Feeding excess protein = ↑TAN/NO₂⁻ & ↓RT 



2. Feed less but often



Nutrients leach from diets

Protein (N) /amino acids

Arg

Asp

Cys

Glu

Gly

His

Ile

Leu

Lys

Met

Phe

Pro

Ser

Thr

Tyr

Val

Minerals and vitamins

            

Lipids / fatty acids

14:0  18:2n-6 cis  

16:0  18:3n-3 ALA  

18:0  20:4n-6 ARA  

24:0  20:5n-3 EPA  

SFAa  22:6n-3 DHA  

16:1n-7  PUFA  

18:1n-9 cis  n-3 

18:1n-7  n-3 LC-PUFA 

20:1n-7  n-6 

24:1n-9  n-3:n-6  

MUFA

Others

Starches

Phospholipids (cholesterol)

Pigments (astaxanthin)

P Mg

Ca Mn

Cl Na

Co Se

Cu Zn

K Fe

Vit C Vit B5

Vit A Vit B6

Vit E Vit B9

Vit D3 Vit B12

Vit B1 Vit K3

Vit B3 biotin

choline



Simon et al., (2021)

Effect of (slow) prawn feeding behaviour

Peak intake after 6 h And will eat again after 4 h



Diets containing crystalline AA had 
more systemic AA

But only if feed was consumed within 60 mins…



After 60 min of diet leaching, crystalline AA were 
not beneficial 

Up to 75% of amino acids leached from the diet after 2 h



3. Ingredient quality matters



Challenging for prawns

• Faecal stripping not possible due to hard exoskeletons.

• Reliance on traditional faecal collection (settled excreted faeces) → exposed to leaching.

• Leaching causes overestimation of digestibility, especially for water-soluble nutrients 
(protein, amino acids).

Quality of ingredients via apparent digestibility 
measurements of nutrients
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New Dissection Method for Measuring AD



Digestibility of soluble nutrients (protein and 
amino acids)

The longer time in water, the more protein leached from the faeces
And the higher over-estimation of protein/AA digestibility

15% ↑ with Faeces-Screen (FS)
27% ↑ with Faeces-Bucket settlement (FB)
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Digestibility of insoluble nutrients (starch 
and lipid)
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Faeces collection method did not affect digestibility of starch or lipid



True digestibility better reflects protein retention

Synthesized protein retention
80 to 94%

Mente et al. (2002)

Dietary AD

DS 70%

FS 80%

FB 84%

Calculated protein 
retention

DS 33%

FS 29%

FB 27%

Room for improvement



• Optimise dietary protein and amino acid to meet 
requirements

• Precision feeding to improve nutrient delivery

• Select rapidly digestible ingredients

• Enhance feed formulations with functional additives 
(enzymes, binders) to improve nutrient metabolism and 
assimilation

Diets for ↑ nutrient retention

✓Environmental: Reduced waste discharge and water pollution

✓ Economic: Better feed efficiency and reduced feed costs

✓ Social licence: Enhanced sustainability and industry acceptance
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