
The role ofThe role of phosphorus in phosphorus in nutritionnutrition oof f 
gilthead seabreamgilthead seabream ((Sparus aurataSparus aurata))

and itsand its consequencesconsequences on on 
environmental enrichmentenvironmental enrichment



LossLoss of of dietary phosphorus may be divided intodietary phosphorus may be divided into

•• inevitable lossinevitable loss

•• undigestible phosphorusundigestible phosphorus

•• regulatory or homeostatic excretionregulatory or homeostatic excretion



ObjectivesObjectives::

1.  1.  TToo determinedetermine the phosphorus demand ofthe phosphorus demand of
gilthead seabreamgilthead seabream



Diet composition: DCP growth experiment

[g/kg] diet 1 diet 2 diet 3 diet 4 diet 5 diet 6 diet 7 

wheat gluten  
wheat  
fishoil  
premix 

500.0 
144.3 
200.0 

75.7  

CaCO3 22.0 12.0 7.0 - - - - 
silicate 
binder 

58.0 55.5 48.0 12.5 30.0 17.5 5.0 

DDCCPP  --  1122..55  2255..00  3377..55  5500..00  6622..55  7755..00  

sum 1000.0 1000.0 1000.0 1000.0 1000.0 1000.0 1000.0 
 



Diet composition: MCP growth experiment

[g/kg] diet 1 diet 2 diet 3 diet 4 diet 5 diet 6 diet 7 

wheat gluten  
wheat  
fishoil  
premix 

500.0 
174.0 
200.0 

5.0  

CaCO3 8.9 4.8 0.8 - - - - 
silicate 
binder 

42.2 39.4 36.6 30.5 23.6 16.8 9.9 

MMCCPP  --  66..99  1133..77  2200..66  2277..55  3344..33  4411..22  

sum 1000.0 1000.0 1000.0 1000.0 1000.0 1000.0 1000.0 
 



triplicate groupstriplicate groups
feeding twice feeding twice a daya day

final final weightweight = 3 x = 3 x initial weightinitial weight

DCP:
27 fish per tank

to satiation

MCP:
26 fish per tank

pair fed

ProcedureProcedure
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Effect of dietary phosphorus on weight gain
Phosphorus source: DCP
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Effect of dietary phosphorus on phosphorus
concentration in gain

Phosphorus source: DCP
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Effect of dietary phosphorus on phosphorus
concentration in gain

Phosphorus source: MCP
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ObjectivesObjectives::

1.1. TTo do determineetermine the phosphorus demand of the phosphorus demand of 
gilthead seabreamgilthead seabream

2. T2. To do determineetermine the efficiency of the efficiency of phosphospphhorus orus 
retentionretention



Absolute distribution of dietary phosphorus
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Relative distribution of dietary phosphorus
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ObjectivesObjectives::

1.1. TTo do determineetermine the phosphorus demand ofthe phosphorus demand of
gilthead seabreamgilthead seabream

2. T2. To do determineetermine the efficiency of the efficiency of phosphospphhorus orus 
retentionretention

3. 3. Ways to improve phosphorusWays to improve phosphorus ddigestibilityigestibility inin
gilthead seabreamgilthead seabream



Phosphorus In PlantsPhosphorus In Plants

P P
Phytic acid

C6H18O24P6
P

P
PP

Phytase
(microbial)



Effect of microbial Effect of microbial phytasephytase onon
dietary phosphorusdietary phosphorus
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Diet composition

[g/kg] no phytase phytase 

rapeseed oilmeal 782 
fishoil 200 
premix 10 
Cr2O3 8 

phytase* - + 

sum 1000 1000 
 
* 2000 FTU/kg, BASF AG
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SummarySummary::

1.1. Determine the phosphorus demand ofDetermine the phosphorus demand of
gilthead seabreamgilthead seabream

DCPDCP
Maximal Maximal phosphorus retentionphosphorus retention:   12.3 g/kg :   12.3 g/kg dietary dietary PP

MCPMCP
Maximal Maximal phosphorus retentionphosphorus retention:   10.4 g/kg :   10.4 g/kg dietary dietary PP



2. 2. Determine the efficiency ofDetermine the efficiency of
phosphospphhorusorus retentionretention

The efficiency is depending The efficiency is depending on on the phosphorus sourcethe phosphorus source..

DCP:DCP: 67 %67 %
MCP:MCP: 84 %   84 %   

Maximal Maximal efficiency can only be achieved below theefficiency can only be achieved below the
phosphorus demandphosphorus demand..



3. 3. Ways to improve phosphorus Ways to improve phosphorus ddigestibilityigestibility
inin gilthead seabreamgilthead seabream

Rapeseed oilmeal Rapeseed oilmeal + + microbial phytasemicrobial phytase::
DigestibilityDigestibility of of phosphorus phosphorus 

50 %       84 %.50 %       84 %.



ConclusionConclusion

Plant Plant feedstuffs arefeedstuffs are an alternative an alternative 
to to fishmeal regarding phosphorusfishmeal regarding phosphorus..


