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EU waste production

Processing and production of food, beverdges \";’ ‘
and tobacco generated around 22.4 million fons \
of waste in the EU-27 in 2018 ¥ "

Principal waste categories:

* Animal & o

e Fruits ‘ |
e Vegetables
e Fats and oills

Mainly used as feedstock, biofuels
and energy production / . —

(Eurostat 2020)



Percentage of food wasted Worldwide

@ Fruits and vegetables
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Note(s): Worldwide; 2011

Source(s): Natural Resources Defense Council; FAO; ID 239813
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http://www.statista.com/statistics/239813/food-production-losses-in-the-us

The value of reuse
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Valorization of some agro-food by-products
and residues

i fl%\

Develop
biotechnological

Evaluate and exploit
their functional
properties

processes based on Use Ogg?ﬁnké¥ig)r:g?UCTS

microbial fermentations ingredients directly

to ir)creqsg .’rheir added to foods
bioactivities




Gantt diagram

ACTIVITIES
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A1) Bibliographic research — (-

A2) Food by-products characterization
Antimicrobial /antifungal activity
Antioxidant activity

Prebiotic activity

Technological features

A3) By-products valorization through

microbial fermentations
Microbial strains selection

Solid state fermentations

Functional characterization of fermented
substrates

A4) Food formulation with added by-products
Fresh cheese
Fermented milk

Bakery products

A5) Dissemination and PhD thesis writing



Citrus pomace

Worldwide production: Edible part - 30-40%
Over 14.50 million tons Inedible part > 60-70%
Italian production:
3 million tons/year
Water 85% Proteins 1%
Fibres 6% Minerals 0.5-0.6%

Sugar 2-4% Oil 0.1%



Pomegranate peels and seeds

FOOD
49-55% > WASTE

Peels l

Pulp membrane

Phenolic compounds
(18-510 mg/g dry matter)
- flavonoids (anthocyanins and flavonols)
- tannins (ellagitannins and gallotannins)

—  Juice =2 26-30%
Arils —

—  Seeds 2 18-20%




Equisetum arvense

« Dietary fibres

 Vitamins A, Eand C

* Minerals: potassium (3-5%), calcium (1-2%), manganese,
magnesium (0.1-0.3%), phosphorus (0.4%)

 Tannins

* Phenolic esters

* Flavonoids

* Phytosterols

« Alkaloids

« Caffeic acid

In horticulture and agriculture, an agqueous extract
_ of E. arvense has been approved for its use as a
O C.Felloni fungicide in the European Union




Food by-products characterization

Chemical characterization
it e

Volatile compounds (SPME-GC/MS)

T

Functional characterization

REAL SYSTEM

ingredient 4 ‘PRIMO SALE’
CHEESE

Antimicrobial activity against foodborne pathogens
and spoilage microorganisms

Prebiotic achiviy.



By-products potential

Antimicrobial activity- 34 strains tested:
foodborne pathogens & spoilage microorganisms

Equisetum 21
Equlseium { Equisetum 19

Citrus .
Citrus
pomace
Aril_MA
Orn_Pome
Pomegranate -
Ed Pome_ER
- Ed_Pome_MA

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34

Antioxidant
And antimicrobia
power

Inhibition Halo (cm) <0.085 ®0.085<0.325 mW0.325<0.56 ®W0.56<0.8 ®W>0.8




Prebiotic activity

Reference FOS & Inulin >
orobiotics Promoted the grqw’rh of
Fquisetum & > all the probiotics
L. plantarum Citrus
E. faecals

P. pentosaceus
L. acidophilus

L. casei SHROTA | |Pomegranate  »

Limited the growth of 3

out of 12 strains




Real System: ‘Primo sale’ cheese

Cellloads (logUFC/g)
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Future activites

Green
stabilization
technologies

Increased
preservation

By-products

Microbial
fermentation
by selected
strains

Improved
functionalities

NN [ellglele]l=
valorization




What for??

TN

Differentiation of
food products &
formulation of
Innovative
Reuse functional foods

of by-products
still rich in
valuable

compounds

Reduction of food
waste

Extension of the shelf life & ensured
safety of traditional foods
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