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AZTI transforms science into solutions that respond to the
great challenges of the sea and food value chain.
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Sustainable products, services and business initiatives
aimed at activating the industrial fabric while recovering and
preserving natural resources.
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Agri-food is one of the priority economic sectors

Sustainable
Food Production

High impact in SDGs: Farm to Fork; European Green Deal . s
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Sustainability in Agri-food industries
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Social variables dealing with
community, education, equity, social
resources, health, well-bring, and quality

of life
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Environmental
variables relating

to natural resources,

water & air quality,
energy conservation
& land use

Source: Medium.com
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“A Sustainable food production is a method of production which
uses processes and systems that are: 1) non-polluting; 2)
conserve non-renewable energy and natural resources; 3) are
economically efficient; 4) are safe for workers, communities and
consumers; and 5) do not compromise the needs of future

generations". Source: World Commission on Environment and Development
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Turning unavoidable food waste into animal feed
increases sustainability through efficient use of natural
resources
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Big Problem:

* M management costs

* I use of natural resources
* I environmental impact

Water, Energy, Packaging,...
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Fisheries
Agriculture

-

Aguaculture
Livestock

Processing Commercialization Consumer
Raw

material

‘ Commercialization‘ Transformation

New business opportunity:

* Food grade raw materials

e High nutritional potential

* Organic origin

* Absence of undesirable substances
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Prevention and reduction

Human Consumption

Animal Feed

Industrial Uses

Energy
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Estimates suggest that global meat demand will double during the period 2000-2050.

(Source: Pelletier and Tyedmers 2010; Alexandratos and Bruinsma 2012; Pradhan et al., 2013; Herrero et al., 2015).

In the next minute, our world population will
grow by 120 PEOPLE

By next week, there will be another
1.2 MILLION PEOPLE on the planet.
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By 2050 the world population wiII
increase by 2 BILLION PEOPLE.

Source: FAO Source: International Feed Industry Federation. FAO




Evolution of global compound feed production
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Source: FEFAC
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FOOD WASTE WORLDWIDE
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every SECOND

Global food losses
and waste per year

around é’ 45 % mbll::m
1/3 of the world’s food

is squandered, that is ;< 35% of all fish and
ﬁ/— eafood
1 3 billion tons \ /2 30% of all cereals
Cl of wasted food at
of all dairy
= i 20% peie
approx. 11T
trillion USD
of all meat and
1 costs g 20% ook

Source: FAO
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Process Value
Technologies Assessment

By-products

Nutritional value:
* Protein; Fibre; Energy; ...

¢ Digestibility
*  Protocol for hygienic : Eﬁ::g:ﬂzn S/L . Prote!n concentrates Technol.ogical Bioacti'vitfes:
- Vegetable handling . Fermentation . P.rotelrl hydrol}/sates properties: . Ant!ox‘ldant‘
. e e Logisti tes f i ) * Bioactive peptides ¢ Colour * Antimicrobial
Fish Oglstics routes Tor * Hydrolysis (enzymatic; : i i
. tralizi s ’ * Mineral supplements * Flavour * Antihypertensive
Meat centralizing chemical) i L
. - - bilit el * Fibres * Texture * Anti-inflammatory
Dairy raceability * Stabilisation i ;
' * Water binding * Osteoprotective
(dewatering / thermal
dning) u

| FEED APPLICATIONS

CIRCULAR ECONOMY — S—
Z| =

PETFOOD LIVESTOCK AQUACULTURE




Key aspects to consider to implement a Valorisation alternative

Geographical viability

* Geographic dispersion
* Distance to main roads
* Logistic routes

* Etc.

e Carbon footprint
*  Water footprint
. Etc.

Legal requirements

Regulatory framework
Undesirable substances
End of waste conditions
Traceability

Etc.

. Investment cost
e Salesincomes

. Processing costs
. Logistics costs

. Etc.

Technical viability
Type and Volume

Composition Market viability
Seasonality
Logistics Ny *  Market demand

e Competition

. End users interested
. Investors

. Etc.

Nutritional value - -

Process complexity \
Availability of the technology
Etc.
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Environmental viability

Economic viability

- - W v’ Legal

PO9P® 900 o000
o

High risk of

underestimating |:> MCDA methods
some of these factors

v Economic profitable

: v Technical and sanitary feasible

v" Environmental sustainable
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AGRIFOOD - CIRCULAR - BIOECONOMY

- Examples of Circular economy models for the valorisation of side-

streams from food industry value chain -
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LIFER2 ENV1000406 nothing is wasted

Obijective: Develop a GIS-based tool which simulates the technical, economic, and environmental viability of the recovery

alternatives for the agri-food by-products (chiefly vegetables, meat, and dairy products) in the Basque Autonomous
Community.

GIS BASED TOOL
1.-Problem definition —

with impacts on the
viability of the different
valorization option

2.-Viability factors AHP method
-Relative importance >

-Limiting & Conditional
Ranges

-Decision matrixes & . . ‘ . . . . . ‘ . ‘ .

rules

7

Development
of the GIS based
information layers

ArcGIS GIs@waste

U
) = ’!i'l"

-GIS shapes

Dcw:lopmen:’of atool for tcclhnical,
- economic and environmental F
3.-Software 3 oo AR roncions
Software
4 ‘ReSUItS FEASIBILITY ASSESSMENT Software

1 Animal feed + 1 Biogas validation

& TECHNOLDGY ALLIAKCE

=lSl@)grama
(SIS I\ =pning Services

© AZTI 2023. All rights reserved




% - Prevention of vegetable waste generation and reuse for [ \ 4 'I' "
| f d animal feed in the Autonomous Community of the mevsERoF
c ea n e @ LIFEO9 ENV/ES/000473 Basque Country - oA

Obijective: Design, test and validate an Action Plan to transform vegetable by-product originated in the Industry and food
distribution in feed ingredient animals.

Production Logistics Processing End users

EUSKO JAURLARITZA
GOBIERNO VASCO

AZTi tecnalia ) g () elika

i )
Segunded Agroamentaria

PLANIFICACION TERSUTCRIAL,

© AZTI 2023. All rights reserved



e A
/ VALORISATION ALTERNATIVES FOR THE CHEESE WHEY GENERATED IN I,-\ L -I |

valorlact THE DAIRY INDUSTRY B TECHNOLOGY ALLIANCE

LIFE11 ENV/ES/000639 whey to future

Objective: Design and validate an Action Plan that enables the management and comprehensive use of the whey
generated by cheese industry.

Small and medium /‘j‘\ (‘7‘\ /‘7‘\

s | sized Cheese makers

|
I Collecting and transport |I$

Raw Cheese whey

Large Cheese maker/

Mangement Plant :
: Particulate
material

Fat

é‘
/z

=

¢ |[ Fumanon

£ || piot pLANT <j ULTRAFILIRATION | lREVERSEOIMOSIS |

: @ l Liquid Whey .
concentrate

DRYING

Liquid WPC35

ANAEROBIC |E>| BIOGAS

i > DIGESTION PILOT PLANT -
- ] :
FOOD AND FEED
‘ mgesTe (Biogas >——————— Electricity/Heat PROTOTYPES

Consumer and Poultry and Sheep

Fertilizer/amendmen l Shelf Life tests “ Feeding Tests ‘

a7 T NEIKER

Mevee o BM INGENIERIA
m PRt EPNENIEICERIERS Iberlact

© AZTI 2023. All rights reserved



i | ifebrewe ry - New Technologi.es for Valorisifrg Brewers’ by-products as ,,_\ Z -I- i
MEREE  from brewery to fish feed secondary materials for New high Value approaches - MEMBEROF

& TECHNOLOGY ALLIANCE

Objective: To define and demonstrate the feasibility of an innovative and sustainable Technological solution to valorise
brewers” by-products as secondary materials for new high value approaches.

€9 FOOD AND NUTRACEUTICALS

High-quality protein ingredients, rich in
functional biomolecules and very
competitive in a growing market.

f’g AQUACULTURE

High nutritional value ingredients able
to meet the high demand for new raw
materials.

Dewatering

Enzymatic hydrolysis Decanter & Centrifuge Flash drying
High-value molecules More efficient and less energy High-efficient but more
Digestibility demanding energy demanding

ALT i IRTA IV Riera Nadeu ©

MEMBER OF
BASQUE RESEARCH =
& TECHNOLOGY ALLIANCE | AGROALIMENTARIES |

The Brewsrs of Europe

© AZTI 2023. All rights reserved
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LIFE19 ENVIES/000186
from coffee by-products to animal feed

- New strategies for the coffee by-products recovery as a new raw

material for animal feed -
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Objective: Develop, demonstrate and implement at real scale an innovative and sustainable solution for the recovery of
coffee by-products and recovery for their use as an ingredient in animal feed.

Challenge 1:

Logistic

Management protocol in point generation
Grounds and capsules collection system

Coffee capsule collection systems
Synergies with other streams

Challenge 2:

Challenge 6:
Nutritional efficiency

Nutritional value of coffee grounds
Nutritional efficiency tests: dairy cattle
and sheep

Challenge 5:
Pellets

Decapsulation

Separation of fractions:

Energy optimization of the drying

arganic vs. inorganic

Challenge 3:

Enzymatic :
Hydrolysis ‘ H ’
Increased fiber digestibility Business model

Value proposal
Investor search

Roadmap

AZTi

process using pellets from coffee
grounds

Challenge 4:
Dehydration

Stabilization of the coffee grounds for
its suitability as a feed ingredient

+ Natural coffee grounds

* Hydrolyzed coffee grounds

DEMOSTRATION TRIAL
PRUEBAS PILOTO

FRAMNCE

Rizra Nodeu
Calolonia

NEIKER

eeriawe 0 @ecungrzg  NEIK

BASQUE RESEARCH
& TECHNOLOSY ALL|ARCE

B TECHMCLOGY ALLLANCE

© AZTI 2023. All rights reserved

Replicaniiiny In Europe
Replicabilidad en Europa

B Havame [Spainl
B Aquitaine [France)

B Basque Coul
Rpain

O ,
Riera Nadeu ,.1



N7 T
/ @\ - Use of food industry by-products for the production of feed ingredients in — \/— -I |

P R II MA n e W Te e d C'rCUIar-economy SCh em es - & TECHNOLOGY ALLIANCE
K_/

Objective: Set up a circular economy approach in the livestock production by valorising the by-products of the food
industry to produce feed ingredients

Circular
Economy

Food Industry Bio-products
Optimization, Testing & Validation
High value secondary feedstuff

Food Industry By-products

Grape stems Orange peels Olive cake
from from orange juice from olive oil

wineries ndustries industry

Optimize and scale up
New feed three new New feed
ingredients feed ingredients ingredients
for ruminants for poultry
(dairy sheep & cattle) (broiler chickens)

= -

: 0
i O o . O BAI I\ o , : iK UNIVERSITES]
AZTiNEIKER, RieraNadeu™ YACA [l CESFQC gmzse ..o =] B8 e enos (D) M e e ey

© AZTI 2023. All rights reserved
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new holistic process lines - B A ROLOoY ALLANCE
Objective: Ensure that side-streams from aquaculture, fisheries and aquatic processing industries can be exploited for
production of new products and ingredients. By developing storage solutions, sorting technologies and decision tools that
will secure an efficient, sustainable supply system for valorisation of these raw materials into marketable products.

@ 9 0
DTU 7 ) :
““ F:,‘,La,ocm, @CHALMERS
> Denmar
<] () 0
o s 2l =
é .\.,1_ I @ Food %ﬂ
oL AdLiAwcE UNIVERSITY
@ (2] (5] DEVELOPING: QUICK FACTS:
hg‘ i SN v A n\t:ct‘ELtclgn/ ° Tec.hn.ology, infrastructure and Q Project duration: :
logistics g 1 May 2019 to 30 April 2023
® ® ® P Q Efficient and sustainable supply Q Funding: EC contribution € 3,2
2 & q systems for aquatic side-streams million, overall budget € 4 million
G MARCELINO
Lt " o Q Nutritional ingredients such as c Consortium: 3 research institutes/
‘ proteins, peptides, savoury _ ’ universities, 1 industry cluster and
THE WASEABI ingredients and mineral supple- 9 companies from Denmark,
CONSORTIUM ments Sweden, Belgium, France & Spain

© AZTI 2023. All rights reserved
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valorizacion de residuos de la acuicultura

Objective: Provide the sector with selection criteria for the best recovery options, as well as the best implementation
strategy for said recovery options

Fish Flesh: Skin:

Surimi, Minced fish, Marine Collagen + Gelatin for human
Nutraceuticals, Hydrolisates, and animal nutrition and
Bioactive peptides cosmetic applications

Eyes:
hyaluronic acid

_.', "'1,‘ 4

Dried frames and bones:
Calcium + Minerals in

Heads:
enzymes, protein

> Roe and Milt:
Omega-3 Oil

Traditional source  product formulations and
Omega-6 of Aa in Asian animal feed (pet-food,
Fatty Acids cuisine for food aquaculture, livestock)

and nutraceutical

applications

Liver: fish oil
Viscera: enzymes, protein

All Ingredients: For foods, dietary supplements, animal nutrition, medicine, cosmetic Ingredients,
and what cannot be used previously , can go ultimately to bioenergy (biogas)

N7 T /
it prerA
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FERE e THANK YOU FOR YOUR ATTENTION

ANY QUESTIONS?

David San Martin Errea
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+34 667 174 315 dsanmartin@azti.es wWww.azti.es
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