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Terrestrial Animal Proteins

Slaughter Process

Residual Raw Material Main product

By-Products Co-Products

FEED
Animal consumption

PROCESSING

FOOD
Human consumption

In the European Union (EU) since 2013 non-ruminant processed animal proteins (PAP) are again permitted to be used in aquafeeds.



Terrestrial - Vertebrate
– Meat meal (MM)

– Meat and bone meal (MBM)

– Blood meal (BM)

– Feather meal (HFM)

– Poultry by-product meal (PBM)

– Milk by-product

– Gelatin

PAP – Processed Animal ProteinABP –Animal By-Product LAP –Land Animal Product
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Changing Ingredient Base in Diets

Increasing Expectations
- Nutritious
- Enhanced Qualities
- Safe
- Responsible
- Low Cost 



SWOT ANALYSIS

STRENGTHS

• Availability

• Price

• Rich protein sources

• Well balanced essential 
amino acids:

• EAA of Diptera close to 
FM

• EAA of Coleoptera close
to soybean

• Potential prebiotic 
effect/immunomodulator

WEAKNESSES

Need processing prior use

Lack Omega-3 HUFA

Variable nutritional value
depending on species, 
season and latitudes

Low social acceptance

OPPORTUNITIES

• Increasing demand

• Local economy trend
associated with lower
carbon footprint

• High technological 
development (TRL)

• Renewable energy

THREATS

• Legal issues

• Fraud/Adulteration with 
lower quality products

• Safety issues

• Energy costs

• Religious limitations



High AvailabilitySTRENGHS



Feathermeal

81-88%

FM
89-96%

Protein ADC

Poultry by-

product meal

94%

Tenebrio

90-92%

Hermetia

76-87%

The inclusion of insect protein in aquafeeds was authorized by the European Union (EU) in 2017

Rich Protein Sources
STRENGHS



76% (HF12.5)

STRENGHS



Total replacement of Fish meal by Tenebrio in European sea bass



3% Blood Hydrolysate in Sea bass diets:

RNF increases 
resistance to T. 

maritimum, resulting in 
mortality <5%

Potential prebiotic effect/immunomodulator
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Need Processing Prior Use
WEAKNESSES



Recommended 

levels for human 

consumption

(250-500 mg/day)

Sissener, 2018

Lack Omega-3 HUFA
WEAKNESSES

Included 13% sardine oil
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Variable nutritional value depending 

on species, season and latitudes

WEAKNESSES



Low social acceptance

Data (N=206) collected using social 
media networks across UK

Microbial Biomass Consumer

PoultryMeal Consumer

3% 12%32% 17%36%

24%28% 6%41%

WEAKNESSES



OPPORTUNITIES

•Increasing demand

•High technological development (TRL) available

•Local economy trend associated with lower 
carbon footprint

•Renewable energy



Impacts of poultry fat (PF), poultry by-product meal (PBM) 

and hydrolyzed feather meal (HF)
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OPPORTUNITIES



THREATS

•Legal issues

•Fraud/Adulteration with lower quality products

•Safety issues

•Energy costs

•Religious limitations



Final body weight (g)

lvalente@icbas.up.pt
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