b4

Science Fund
of the Republic of Serbia

ISKORISCENJE OTPADA
|IZ INDUSTRIJE PRERADE VOCA | POVRCA
U OBOGACIVANJU HRANE | ZEMLJISTA - CIRKULARNI PRISTUP
2023-2026

FROM WASTE TO FOOD AND SOIL ENRICHMENT -
MINIMIZING WASTE BY APPLYING CIRCULAR ECONOMY
IN FRUITS/VEGETABLES PROCESSING INDUSTRY
2023-2026

Projekat se sprovodi uz podrsku
Fonda za nauku Republike Srbije
Akronim projekta WASTEBRIDGE, Br. 7493

NITNMS | 1=



NIO nosilac:
NIO ucesnice:

Institute of General and Physical Chemistry IGPC

Institute for Technology of Nuclear and Other Mineral Raw Materials I TNMS
Univeristy of Belgrade, Faculty of Chemistry UBFC

University of Belgrade, Faculty for Agriculture AGRIF

Institute of Public Health of Serbia ,,Dr Milan Jovanovié Batut“ IPHS

—t

el

>y .
TENRE § - v ;: )
: 18 N + ., ~
” 3 -

Program: PRIZMA Science Fund of the Republic of Serbi

>4,

Science Fund
of the Republic of Serbia




Chemistry/
Food chemistry

Chemistry/
Analytical chemistre ‘ Physical chemistry/
Food technology
Food Technology/
ysical chemistry/

Functional confectionery Ph
D NG Thermal analysis
i . \'«\
Economy/ (7) .
ONY - L
&9

Technology/ \ & Pharmacy/
Biotechnology \[7 © Nutrition
==&
Technology/ Technology/
Environmental protection Biosorption
Biology/ Technology/
Biosorption Material science




POLAZNE'OSNOVE ngd

of the Republic of Serbia

Neracionalno koriS¢enje resursa

» U industriji prerade voéa i povréa (FVPI) 25-30% sirovine postane otpad
» Minimalno procesirani trop sadrzi visoko-vredne bioaktivne materije

> U Srbiji se i organski trop kompostira i odlaZze na deponije

Potreba za poveéanjem odrzivosti

Nedostatak dijetnih vlakana (DV) u modernoj ishrani
> Nedostatak DV izazva brojne bolesti, npr gojaznosti i dijabetes
Potreba za poboljSanjem kvaliteta ishrane na globalnom nivou

Nedostatak nutrienata u zemljiStu

> Nedostatak fosfora neophodnog za rast useva

» Prekomerna upotreba iscrpljuje zalihe fosfora

> lIspiranje fosfatnih dubriva u reke, jezera i mora izaziva cvetanje algi
Potreba za odrzivom upotrebom fosfornih dubriva

B Gorjanovié et al (2020). Evaluation of Apple Pomace Flour Obtained Industrially by Dehydration as a Source of Biomolecules with
Antioxidant, Antidiabetic, and Antiobesity Effects. Antioxidants, 9, 413.

B Zlatanovi¢ et al (2019). Thermal Behaviour and Degradation Kinetics of Apple Pomace Flours. Thermochimica Acta. 673,17 25

B Zlatanovié et al 2019. Method for producing gluten-free flour made of apple pomace. W0O2020/027683, published.06.02.2020
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RAZVOJ INOVATIVNOG KONCEPTA ZA POTPUNO ISKORISCENJE OTPADA
KOJI NASTAJE U INDUSTRIJI PRERADE VOCA | POVRCA (FVPI)

Za studiju slucaja izabran je domaci proizvodac sokova cuvit
A case study J L ] p Fruvita

‘FRUVITA”

MINIMALNO PROCESIRANI TROP VOCA | POVRCA
BOGAT DIJETNIM VLAKNIMA | POLIFENOLIMA

KOSTICE | OTPAD BOGAT LIGNO-CELULOZNIM
MATERIJAMA

OBOGACIVANJE HRANE

OBOGACIVANJE ZEMUISTA
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WP4
AGF in
WP3 food enrichment

WP6
Waste into Enhancement of —————————— |Cost-benefit analyses and
AGF and BIOCHAR AGF and BIOCHAR WP5 life cycle assessmen

PIEperies BioPChar towards
green SRF
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| WP7 Dissemination |

ada u anti-grain brasna (AGF) i bio¢ad procesom dehidratacije ili spore prre

acija AGF i bio¢adi i unapredjenje osobina fluid-bed granulacijom ili hemijskom modifika
mena AGF i granulata u razvoju dijetetskih i funkcionalnih proizvoda sa visokim sadrzajem vlakana

5. Razvoj sporo otpustajuceg fosfatnog dubriva na bazi hemijski modifikovane biocadi

P 6: Procena ekonomske i ekoloske opravdanosti uvodenja koncepta u mala, srednja i velika preduzeca

Program: PRIZMA Science Fund of the Republic of Serbia )



WasteBridge koncept ﬂ
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An innovative concept for total waste utilization of the Republic of Serbia
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Walste AGF and BIOCHAR AGF BIOCHAR Zero waste concept
| | ]
: Modification Food . .
Transformation Characterization anrchment | Soil enrichment CBA and LCA
) v R R R IR
AGF and BIOCHAR Potential application MNovel products Novel products Circul
Added value revealed Diet improvement  Environ. benefits Y

ECONOMIC, ENIVORONMENTAL AND SOCIAL IMPACT
Multidisciplinarni pristup — tehnologija, fiziCka hemija, hemija hrane,
nauka o materijalima— ekonomija, zivotna sredina —
INOVATIVNI KONCEPT ZA POTPUNO KORISCENJE OTPADA 1Z FVPI

* Program: PRIZMA Science Fund of the Republic of Serbia




TRANSFORMACIJA VLAZNOG TROPA +
U STABILNA T TRAIJNA ANTI-GRAIN BRASNA

Science Fund

— : .. . . , : .. ) fthe Republic of Serbi
Dobijanje stabilnog i trajnog brasna od tropa voca i povréa na industrijskom nivou L

Primena tehnoloskog postupka zasticenog patentom

VlaZan trop — optimizacija dehidratacije — mlevenje do zeljene granulacije — anti-grain brasna (AGF) :
Potvrda zdravstvene bezbednosti brasna

VV VYV V

Koli¢ine otpada nastale u Fruviti u 2023. godini:
» Jabuka 776 t tropa

Breskva 230 t tropa, 70 t kostice Fl‘tﬁlita

>
» Kajsija 16 t tropa, 20 t kostice
>

Visnjal3 t tropa, 11t kostice




INOVATIVNIPROIZVODI NA BAZI AGF
» TURNWASTE INTO GOOD TASTE®

Science Fund
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= Unapredenje fiziCko-hemijskih svojstava
brasna granulacijom u fluidizovanom sloju

= Razvoj dijetetskih preparata za prevenciju
gojaznosti i dijabetesa na bazi granulata

= Formulisanje konditorskih proizvoda na bazi AGF
bogatih DV, niskog glikemijskog indeksa i optimalnog
odnosa ugljenih hidrata i vlakana (10:1)

= Optimizacija odnosa sastojaka i uslova za dobijanje proizvoda

= |dentifikacija zdravstvenih izjava (claims)

= Potvrda delotvornost AGF kao komponente hrane sa
zdravstvenim efektima

» Prijava patenta i nau¢ne publikacije

Program: PRIZMA, Science Fund of the Republic of Serbia



M%\ i ISPITIVANJE FIZICKO HEMIJSKIH I g +

NUTRITIVNIH SVOJSTAVA enesFune

Termalna, fizicko-hemijska I tehno-funkcionalna svojstva brasna, granulata i dobijenth proizvoda

Analiza sadrzaja rastvornih 1 nerastvornih vlakana

In vitro digestija u gastri¢nim i intestinalnim fluidima (INFOGEST procedura) (
Odredivanje sadrzaja polifenola i flavonoida

Odredivanje antioksidativne, anti-dijabetogene i anti-inflamatorne aktivnosti i prebiotskog efekta

Identifikacija i kvantifikacija polifenolnih jedinjenja i pra¢enje njihovog sadrzaja tokom ubrzanqg starenja

Odredivanje obojenih jedinjenja i ukupne boje nakon proizvodnje i tokom ubrzanog starenja

vV V V V V V V V

Odredivanje in vitro glikemijskog indeksa

* Program: PRIZMA Science Fund of the Republic of Serbia



Transformacija ligno-celuloznog otpada +
u BIOCAD

> Biocad — Cvrst, porozan, netoksi¢an materijal aromati¢ne strukture, sa visokim sdrzajem C (slican AC, ali
znatno jeftiniji), bogat funkcionalnim grupama koje je moguce modifikovati u zavisnosti od namene

» Otpad dobijen od proizvodaca — suSenje — (modifikacija) — spora piroliza — mlevenje — bio¢ad
» Ispitivanje fizicko-hemijskih svojstava (EOA, pH, EC, sadrzaj metala/nutrijenata, PAH, SEM-EDS, FTIR...)

» Potvrda primenljivosti bio¢adi u poljoprivredi - European Biochar Certificate (EBC), International Biochar

Initiative (1BI) il *
. o F .y; "’;'?
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> ?‘}"‘ OD BIOCADPI DO SPORO OTPUSTAJUCEG FOSFORNOG PUBRIVA
i\ »BIO-P-CHAR TOWARDS GREEN SRF*“

Pyrolysis,
Nabertherm 1300
(10°C/min,

1.5 h, 500 °C)

2 ::3?"’2:. Modification

~ S % (MgCl,, 24 h,
4 j‘.v"'~§ Evap. 80 °C)
1 S

: bried waste biomass
(plum stones)

Grinding/Sieving

Samples characterisation: EOA, SEM-EDX,
Chem. analysis, pH,,,, pHy;c, XRD, FTIR, ...

Science Fun8

of the Reiu blic of Serbia

PO, sorption onto
PS-M-B in a batch mode

Program: PRIZMA, Science Fund of the Republic of Serbia



AND LIFE CYCLE ASSESSMENT

astaje u domacoj FVPI
inu tretmana FVPI otpada u RS

oizvodnju AGF i biochar, troSkovi proizvodnje,
e proizvode, procena veli€ine trzista, analiza postojece

, AGF-a i bio€adi — uticaj na zivotnu sredinu
abranih kriterijuma: global warming potentlal GHG
e sa postojecim stanjem S




iInearna ekonomija

OTPAD _ BEZ OTPADA
Bez dodate vrednosti Dodata vrednost

Gubitak resursa/Zagadenje Zastita Zivotne sredine
Negativan zdravstveni efekat Pozitivan zdravstevni efekat

DOPRINOS

C Naucni doprinos )

Novelty! Cooperation between academia and industry! Innovation

C Javno zdravlje )

Nutrition improved. NCD and obesity prevention! Wellbeing of all ages

@ Ekonomski doprinos )

Resources loss avoided! Economic prosperity of agricultural country improved. New products! New businesses! New j

@ Zivotna sredina )

ility increased! Waste management improved!

O Drustveni doprinos )




Plan diseminacije i komunikacije
Logo projekta, veb sajt projekta, drustvene mreze
Info dan

—
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WasteBridge project

Unlocking the potential of fruit and
vegetable processing waste for a circular

WasteBridge project aims to bridge the existing gaps toward ‘zero
waste’ production in the fruit and vegetable processing industry (FVPI),
established by the transformation of all waste from the selected plant
into anti-grain flour (AGF) and biochar for food and soil enrichment
respectively, at a small-scale industrial level. Through innovative
utilization of waste, the project intends to demonstrate the economic,
environmental, and social benefits of transitioning to a circular
economy, showcasing the potential of fiber-dense AGF and biochar for
sustainable food production and soil enhancement.

MORE ABOUT PROJECT
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Converting Food Waste into Value - Added
Products
Guest Editors
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Deadline
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Advances in Wastewater Treatment 2024
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