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Terrestrial Animal Proteins
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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

ABP —Animal By-Product LAP —Land Animal Product PAP — Processed Animal Protein



Changing Ingredient Base in Diets
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SWOT ANALYSIS

STRENGTHS WEAKNESSES OPPORTUNITIES THREATS

 Availability Need processing prior use * Increasing demand e Legal issues
* Price Lack Omega-3 HUFA e Local economy trend e Fraud/Adulteration with
e Rich protein sources Variable nutritional value associated with lower lower quality products
e Well balanced essential depending on species, carbon footprint o Safety issues

amino acids: season and latitudes e High technological e Energy costs

e EAA of Diptera close to Low social acceptance development (TRL) e Religious limitations

FM e Renewable energy
e EAA of Coleoptera close
to soybean

e Potential prebiotic
effect/immunomodulator
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Apparent digestibility coefficients of processed agro-food by-
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The inclusion of insect protein in aquafeeds was authorized by the European Union (EU) in 2017



STRENGHS
Aquaculture 476 (2017) 152-159

Contents lists available at ScienceDirect

Ahuaculture
Aquaculture
F[_[ journal homepage: www.elsevier.com/locate/aquaculture
Hydrolyzed feather meal as a partial fishmeal replacement in diets for @Cmmk

European seabass (Dicentrarchus labrax) juveniles

Inés Campos™®, Elisabete Matos®, Alexandra Marques®, Luisa M.P. Valente®"*

“ CIIMAR, Centro Interdisciplinar de Investigagiio Marinha e Ambiental, Universidade do Porto, Terminal de Cruzeiros do Porto de Leixies, Av. General Norton de Matos,
5/N, 4450-208 Matosinhos, Portugal

© ICBAS, Instituto de Ciéncias Biomédicas de Abel Salazar, Universidade do Porto, Rua de Jorge Viterbo Ferreira, 228, 4050-313 Porto, Portugal

© SORGAL, Sociedade de Oleos e Ragdes, S.A., Estrada Nacional 109 Lugar da Pardala, 3880-728 S. Jodo de Ovar, Portugal

70
_.60
o
— 90
= 76% (HF12.5
.% 40 “FM ( )
= 30 = HP5 _IEIIIHB HP? 5 IIEE
>
-g 20 mHP7.5 Feed Conversion Ratio
m 10 - mHP12.5 Daily Growth Index (g.day) 0.9 1.0 0.9 0.9

0 Voluntary Feed Intake (%) 1.2 1.1 1.2 1.2

_ Protein Efficiency Ratio 1.3 1.2 1.3 1.3
0 7 11 18 (final)

Time (weeks)



Total replacement of Fish meal by Tenebrio in European sea bass

Final body weight Feed conversion ratio
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S Potential prebiotic effect/immunomodulator

3% Blood Hydrolysate in Sea bass diets:

d
4 .
RNF increases
resistance to /.
ab maritimum, resulting in

mortality <5%
\ Y

30 -

b,c
15
10 b,c
5 C
0 .
1 2 3 5 6 7 8
Days

\“ N PC 4 NC e RMF =& RNF —o-AH




WEAKNESSES

Need Processing Prior Use

Raw Material
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Figure 3. Schematic diagram of a continuous dry processing system.



WEAKNESSES

Global acceptance

EPA and DHA (mg per 100 g fillet)
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WESE Variable nutritional value depending
on species, season and latitudes

Proximate Composition of Insect Meals EAA in Insect Meals (mg/g DM)
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Salmon a nd Black
Soldier tly, anyone?

Bid to feed farmed fish bugs branded recipe for disaster’

By Julla Horton

SALMON farmed in Scotland coxld soon
be fed » nanu:ndumuu' diet of

nd-up fles, under plans by a
%“y‘v‘clms guly backed by ﬁx S(otzi:b
Goverament.

The Zero Waste Scotland quaago has
proposed the creation of insect farms
where food waste woukd be used to fu-
ten up milkions of Black Soldicr Mics

The larvac would then be harvested
and fed to caged saimon in fisk farms
ACross the country.

Zevo Waste Scotland believes it would
cut Boanclal and covironmental conts
for the fish-farmisg industry - worth
ncarly £2 bxnmn).!“: by providing a
cheaper, more sustainable source of

| ein
'ﬂ%uﬁ'::ny wmal that

many shoppers would be disgusted by
thtm}c‘gcpc end said it © kead to
the spread of discase.

Don Staniford, director of Scottish
Salmon Watch, said: ‘Tinkering with
Mother Nature is a rvclpc for disaster.

‘Scottish salmoa is
stuff akeady without the nddxm
Insects to the feed. | don't think
consumers would love the iden of cating
farened Mish fod on nsects

The proposal to feed slmon ground-

Comingsoontoa
{ish counter near

you, the salmon
that’struly fowl...

‘REVOLTING": Our siory back in 2016

up Mies follows nlhcr controversics
sbout fish-farming. In 2016, The Scot-
tish Mail on Suaday revealed plans to
make fish foadmm abattuir waste rich
In protein from slaughtered pesdiry -
lnchl‘:.f offal, blood ead groand-up

Mr btzufuni w1id fish farmers who
had previously turned to that ‘revolting'
Idea were aow ‘scraping the bottom of
the barrel’ with the insoct propesal. But

fy beted 0
\ Jamed samon?

quange chiefs said the idea, set out in @

repart published last week, conld be &

Emhmen’ for Scottish salmon and
wider economry and eavironment.

The move would have been impossible
until recently because of a blanket ban
on animaksorrced meal for Hvestock
mpesed by the EU in the wake of the
mad cow discase crisis,

But the restriction on insect foed was
lifted for fish farms in 2017 after the
European Food Safety Asthority can-
cluded that - provided lewccts were not
[ed on, or in contact with, animal prod-
ucts - they posed no greater threat of
disease than ing legal food stuffy.

T\eZm\\mgmmu
‘Extensive testing has shown the fies
do not carry buman or livestock dis-

eases,, previows studses found favour
able attitudes townrds using insect lnul
umua fish fareners and conswmers.’

Report coauthor Michael Lenaghan
suid: “This is o fascinating and poten-
tially game changrrg opportursty”

Dr Richard Dixon, of Priends of the
Earth Scotlnd, sakk T pretty sure
the fish-farm ing industry is sowhere
near ready to embrace this food source
fearing a backlash that would
thetr attempts to present farmed flsh as
& Iuxury, natursl product”

The Scottish Salmon Produccrs
Organisation said were a natural
food for fish, adding “We are mondtor
ing these exciting deve bpments closely
to establish whether It might become
commercially visble'
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OPPORTUNITIES

e |ncreasing demand
e High technological development (TRL) available

e | ocal economy trend associated with lower
carbon footprint

e Renewable energy



OPPORTUNITIES

Impacts of poultry fat (PF), poultry by-product meal (PBM)
and hydrolyzed feather meal (HF)
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_ The energy used for
@ Rendering I_J}> rendering has a major
process impact
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transportation
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Life-cycle assessment of animal feed ingredients: Poultry fat, poultry @)
by-product meal and hydrolyzed feather meal R
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THREATS

eegal issues

e Fraud/Adulteration with lower quality products
e Safety issues

*Energy costs

eReligious limitations
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