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Who i1s FEFAC?

« European Association of
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Compound Feed Manufacturers - - RS
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* Founded in 1959 Potential members ”’ .
- Represents 28 National A
Associations in 27 European
countries
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Spain
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Figure 1. Role of livestock farming in sustainable agri-food systems
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Agriculture

food and feed production chain

Use of organic waste streams

Novel sources of food & feed

Crop protection & breeding

Livestock health & breeding

Locally produced food & feed to reduce food miles
Livestock waste

Food crop waste

Fish/Crustacea waste

Non-food crop waste

10. Energy Production
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11. Date labels or selling beyond best before date
12. Food contact materials (FCM) to extend shelf life
13.Reducing food waste in supply chain
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Redistribution of edible surplus food

Food waste for animal feed

Changing marketing and operations management
Repurposing surplus food for human consumption
Food waste for energy recovery

Nutrient recovery from food waste

Biorefinery of food waste

Knowledge transfer & training to reduce food waste
Development & recycling of biobased materials
Recycling of plastics & paper/card packaging
Source reduction

Reuse of packaging

Education
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POTENTIAL FEED SOURCES FROM THE
CIRCULAR ECONOMY

Co-products from other industries

Food products no longer meant for food use (former foodstuffs)

Feed recovered from waste

Only first 2 potential resources are legally permitted
today.
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RESOURCES AVAILABLE

CO-PRODUCTS / BY-PRODUCTS FROM FOOD / NON-FOOD
PROCESSING INDUSTRY
The principle

Co-products Consumer products

Brewers’ yeast Beer 53 F E F AC
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https://fefac.eu/wp-content/uploads/2020/07/05362_co-products_brochure_003-1.pdf

RESOURCES AVAILABLE

CO-PRODUCTS / BY-PRODUCTS FROM FOOD / NON-FOOD

PROCESSING INDUSTRY
TRADITIONAL CO-PRODUCTS

LA

SUNFLOWER OIL CAKE CORN GLUTEN FEED

BREWERS' GRAINS WHEY POWDER
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RESOURCES AVAILABLE

CO-PRODUCTS / BY-PRODUCTS FROM FOOD / NON-FOOD
PROCESSING INDUSTRY
EMERGING CO-PRODUCTS

GRAPE POMACE DRIED DESTONED VIRGIN CHICKEN FEATHER APPLE POMACE
OLIVE POMACE HYDROLYSATE
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CAMELINA MEAL ANIMAL PLASMA FISH PROTEIN TOMATO POMACE

HYDROLYSATE
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RESOURCES AVAILABLE
FORMER FOODSTUFFS

= Former foodstuffs: means foodstuffs, other than waste, which were
manufactured for human consumption in full compliance with the food law but
which are no longer intended for human consumption for practical or logistical
reasons or due to problems of manufacturing or packaging defects or other
defects and which do not present any health risks when used as feed.
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RESOURCES NOT AVAILABLE TODAY
NOT LEGALLY PERMITTED TODAY

= Recovery of nutrients via physical treatment :

= Sewage Sludge Incineration Ash: phosphorus (precipitated calcium phosphate, phosphoric acid,
dicalcium phosphate)

= Municipal solid waste incineration: potassium salts
= Sewage sludge: nitrogen recovery from ammonia stripping from digestates
= Printed circuit boards and batteries: copper

= Recovery via anaerobic digestion

= Manure or sewage sludge: ammonia salts from nitrogen recovery by stripping of ammonia gas
from digestate after anaerobic digestion

= Recovery of nutrients via growing unicellular organisms (algae, bacteria, yeasts) or
Insects

= Food waste: potential growing of insects for feed use
= Sewage sludge, manure: algal biomass, duckweed lemnae, microbial biomass
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RESOURCES AVAILABLE

BIOLOGICAL UPCYCLING AND NUTRIENT RECOVERY
LAWFULLNESS AS FEED DEPENDS ON FEEDSTOCK

Reviewo

Single-Cell Proteins Obtained by Circular Economy Intended as
a Feed Ingredient in Aquaculture

Review

~
MICROALGAE

Economical limitations of scale-up,
digestibility (need of cell wall

eastarne

Improvement of protein content
and essential amino acid profile.

N
BACTERIA

Palatability issues. High content of
nucleic acid, Production of toxins.

An inclusive approach for organic waste treatment and valorisation using
Black Soldier Fly larvae: A review

- ' BSF Larvae mediated organic
® Protein content A @ @ Protein content S g% @ Protein content Wﬂ . @ Waste treaunent
. 'J‘ 1 . b i ~ “h
%{E} oU:70% A Yeast: 38-52% =P ol :
‘ Fungi: 0.23-15%
@ Characteristics @ Characteristics @ Characteristics
Phototrophics,  production  of Use different substrates, production High protein content, growth on C1
omega-3 fatty acids. of vitamins and micronutrients. substrates
@ Potential disadvantages @ Potential disadvantages @ Potential disadvantages

disruption to release nutrients). Possible presence of toxins.
® Examples ® Examples ® Examples o 1 e iy e
Tetraselmis suecica, Isochrysis Yeast: Saccharomyces cerevisiae, Methylobacterium extorquens, L. Lot
galbana, Dunaliella  tertiolecta, Kluyveromyces marxianus. Methylococcus capsulatus, P
Chlorella stigmatophora, Spirulina Fungi: Aspergillus oryzae, Yarrowia Rhodobacter sphaeroides, Afifella
spp. lipolytica. marina.
Ve 7 G

Fish meal

Fertilizers Soil Amendments Animal feed Biofuel




CIRCULAR FEED

PREREQUISITES FOR THE USE OF NEW FEED
RESOURCES

» Safety Assurance: safety for feed means safety for all animal species, safety
for consumer of animal products, safety for the environment, and also impact
on animal’s performance

= Responsibility: Suppliers of new feed resources shall apply feed hygiene
principles (subject to authorization) and be placed under supervision of
competent authorities

» Transparency: we are in the world of innovation and that means intellectual
property / competition: safety should be the limiting factor to know how
protection

= Social acceptance: intra-species recycling, religion, ethics
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SAFETY

 Many feed safety crisis due to wrong waste processing
practices
 Meat and Bone Meal (19905s)

Dioxin / PCBs in waste fat (1999)

MedroxyProgesterone Acetate in glucose syrup (1999)

Choline chloride (use of treated wood as carrier) (2000)

Bread meal (contamination with dioxin during drying process (2008)
Feed fats (mixture with “technical fats™) (2010/2011)
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HAZARDS RELEVANT FOR FOOD SAFETY AND

ANIMAL HEALTH
EXAMPLE OF FORMER FOODSTUFFS

= heavy metals

@ World Health
Organization

= pesticides
= dioxins, furans, dioxin-like polychlorinated biphenyls (PCBs) L Ao B
] myCOtOX|nS iffs'gﬁf,”fgf Rome, Italy /’/:/

= acrylamide and semicarbazide in (bakery surplus)
= residual processing aids
= packaging materials

= biological (microbial) hazards, which can increase particularly in high moisture
former food

= hazards linked to presence of products of animal origin (FMD, PED, ASF, BSE,
etc.)

= physical such as remnants of packaging materials, e.g. plastic, metal,
aluminium and glass
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Thank you for your attention
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