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LINEAR ECONOMY

Empowering
circular Futures

RECYCLING
ECONOMY

CIRCULAR
ECONOMY
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Fast facts: Food waste & loss

Market value of food lost globally
every year.

Amount of produced food lost or
wasted globally every year.

Percentage of all fruits and vegetables Percentage of greenhouse
not eaten globally every year. gas emissions caused by food loss.

Sources | iven to Waste | Losses and Causes and Prevention




FOOb WASTE vs FOOD LOSS

There’s enough food to feed everyone on the planet.
But 1/3 of all food produced for humans is either wasted or lost.

Food wasteis \'-.‘ L s § Food loss is
- f more prevalent. more prevalent.
lhe difference between Khappenswhen | Ithappens when
' edible food is | / food is damaged
|\ discarded prematurely / or destroyed before
\ N orunnecessarily. ./ the consumer can eat it,

7/
-/
,v../

S

The average American WASTES Farmers in Africa LOS¢ about
abouof food each month. of all the food they grow.

takes place at happens at
Production Retail $1 trillion dollars’ worth of foods like these are WAS7:0 or LOST every year
Postharvest Co nsumptlun (1 MY
3 \>’ /

Processing stages % o~

Distribution g 5 ’
“Imperfect” or Food thrown Food that Food lost Crops infested Food spoiled

surplus produce  away at hotels,  expires before before harvest by bugs from during transport

left in fields restaurantsand  sale at grocery because of a inadequate due to lack of
R homes stores drought or storm storage refrigeration

That’s enough to feed more than twice the number of hungry people in the world.

At a cost of just $.3.27 per family, WFP gives farmers A/R-TIGHT STORAGE CONTAINERS
that eliminate insects and mold, cutting their food loss to less than 2%.

Learn more about how WFP is making a difference:
wfpusa.org/foodwaste

¢ UN Y world Food
WFP ¥ program USA



(o Pl Wlowy @5rdo 5l 8ol b pluww JS Coodlw Sl S )3 (288 (1551 0055 (b Cllad plod ¢ (gl 48 2 (6559l )

Mg Al 51 (U S j SV GBI g ol Slge qulie Lids 1 lg (o0 (248 Slg0 (ol 0 i 43 (F 95 SLBI (5L 51095
3,5 5,lil B puan g

Cdb 5L 9 duse ol wol,d (Waste/ by-product Volarization ) sdg381 i, sbow! g ailowmy (i, cpmrd 4 > 43
A Slonsy (3] 31 iy B oS (83090 @ 53] I8 5 b oo (IR 13U (5 ey Culdy —nhe Y gazme 43 BT (1 oy
VL] DO I k) IER Ve

WS Cagli 1y S yl5 9 ) 9 S (S Cuoyd Wilgh (0 4 2 (o

ol B 35 podo (¥ guaso (2351 (I £9:090 12 (55,9WS 2553 s 31, 9 ST 5T (Sl QU Ll (I il (gl JLw 4
1l &1 (55,58 Carivo Lu 81 dagi ©j9 00 g2 o )3 RS Lol (al8l @ Comd jlads 2 ogdle (Mol (o (S ylojlus
s Bylae g1y a5 Y ematme I atme 03wl S o MSU Jalse ol p3 ldé Slge BT LialS Caa ,d b gl

Sl (65,908 1> s e LBl 5L sadbane 31 SU w5yl 0 5,18 (Sl



: NATURAL

. RESOURCES L @ tonnes
: : TAKE ... of food is wasted
TRANSITIONING at the consumption level

— FROM A — : : MAKE ... (retail, food services
: : DISPOSE of food is lost on and households)
L I N EA R : farms annually’ annually?

w CIRCULAR
ECONOMY

Transitioning to a circular 0
economy contributes to the \ o
achievement of the UN SDGs, = | b
including

SDG 12.



Environmental Protection
Agency

Wilow S 3o P B SEPA  Food Recovery Hierarchy

Source Reduction
Reduce the volume of surplus food generated

Feed Hungry People

Donate extra food to food banks, soup kitchens and shelters

Feed Animals
Divert food scraps to animal food

Industrial Uses
Provide waste oils for rendering and
fuel conversion and food scraps for

digestion to recover energy

Composting
Create a nutrient-rich
soil amendment

Landfill/

Incineration
Last resort to
disposal
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Terpenoids | Dictary
| Fber |
7
4
1
" Phenolic L
compounds
Fatty acids

PROCESSING

Products:
Juice, cider, syrup, spirits, fresh cut slices, sauces, dried apples

By-Products:
Pomace (pulp, peel, seed, stem)

13 % peels 4-7 % seeds
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Dumping in open field

Drying of apple pomace Dried pomace Grinding

Apple pomace powder



Apples & . Apple by-products

~ Fish p;'oducts l Others
> =
W
; . ; ' 3
D ® ®» v T
Fish Surimi

Chicken Soyabean oil Yoghurt Juice

l Bakery products | Meat products Noodies Bread Meat products
23 e <
$ e @ =
Bread Bacon

Muffin

Application of apple phenolic compounds in different foods.



0% 1% 2% 5% 10%
Experimental bread loaves

Apple pomace (AP)

|

Apple pomace powder
L (APP)P Wheat flour

» Nutritional analysis

Volume analysis

(.{y

(&
4 @@ Sensory evaluation



(c)

Figure 1. Pictures of the samples at 11-day ripening. (a) C, control (no added AP, 0%); (b) 7% AP,
salami with 7% added AP; (c) 14% AP, salami with 14% added AP.

Al el dagd )3 G AW 3 S
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Dry Ingredients

1%

I Water/Additives

Apple pomace Snack food

High-pressure supercritical
extrusion technology
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Apple-based

products
& P
s =
industry P—— ppie
by-product
0000 !
Green
Q)% technologies
Functional
ingredients/bioactives
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Chlorogenic acid

O™

-
>
I

Protocatechuic acid

Ciny

Catechin

# Phloridzin

 Cyanidin

Apple and apple by-product phenolic compounds.



Active compounds
e Antioxidants
e Preservatives

Building and

construction industries

e Green corrosion inhibitors

Apple pomace extracts * Wood protectors

Apples

containing active compounds

- Energy
Tuice/concentrate :
’ e Bioethanol

production Extraction / Solid by-products - e Biogas
e DBiofuel
e DBiochar
Pre-treatment Plastic layers e Hard carbon
- Activated carbon
Biopolymers Windows - Carbon black

Isolation material

Apple pomace Dried and powdered

apple pomace
Application of apple pomace in production of green, non-toxic and

biodegradable products with applications in construction and building.
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CO-PRODUCT VALORISATION AND GENERATION OF ADDITIONAL ADDED
VALUE FOR SMES AND REGIONAL STAKEHOLDERS

s SWITZERLAND - LED BY DSS SUSTAINABLE SOLUTIONS

CURRENT SITUATION REQUIRING
IMPROVEMENTS

* In the current setting, management of co-products generates
costs.

¢ More specifically, apple pomaces remain underexploited and
pits are not valorised in a local and fully transparent manner.

MAIN ACTIVITIES IN FAIRCHAIN




Waste to Wealth of Apple Pomace Valorization
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