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Introduction

- One third of all
produced plastic is
dedicated to
packaging materials.

- Mostly one time
used items that are
immediately
discarded after
consumption.

Global Plastic Market, by Application 2023 (%)

» Packaging

» Automotive & Transportation
® |nfrastructure & Construction
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It is mandatory to G s

minimze...

Harmful effects in ecosystem: “plastic” oceans and
rivers, landfills, wildlife...
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What are solutions? N QO/




. ‘ Biodegradable

Biopolymers — ‘ Sustainable

‘ Renewable

materials of green era

‘ Environmentally friendly

‘ Non-toxic

o

. '. ' ‘ Cost-effective
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Valorization of agro-industrial waste

Resource optimization and creation of new value.

Instead of landfilling, agro-industrial waste is used for
bioenergy, sustainable packaging, compost, animal feed,
biochemicals, etc.

Contribution to environmental protection and economic
sustainability through innovative technologies and
circular business models.

Fostering innovation by applying new technologies for
waste processing.
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Figure 1. Global cilseed production trends from 2000 to 2023 (in billion tons).

2022

ng waste

Feathers

D&

Egg waste

»L®

il waste
Meat waste




Why @°
()

PLUM AMONG OIL SEEDS?

*Plum availability:

- Serbia ranks third in the world in plum production, right
after China and Romania - around 550,000 tons of
plums per year.

- Plum is the most widely grown fruit crop in Serbia - 40%
of the total orchard area is planted with plums.

*Nutritional value:

- Inside the pit there is a seed that contains oils rich in
unsaturated fatty acids (oleic and linoleic acids), as well as
proteins, dietary fiber, carbohydrates, apd mi€ronutrients.




PLUM SEED
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v Plum pits account for ~16% of the fruit Amount Macronutrients
e Mass, generating about 78,174 tons of e

plum pits in Serbia.

Proteins Carbo- OQils Dietary Total Total
) hydrates fibers  phenolics flavonoids
% Given that the seed accounts for 9-30% Y

of the plum pit mass, this corresponds to

approximately 7=000—_23’450_ tons of T 9-30% 27.57- 7.30- 36.52- 1.90- 170mg/100 3.75 mg/100
plum seeds per year in Serbia. 0 0 0
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Where do plum seeds add value?

Protein source y ///35( Protein source
\ Plum seeds . // Cdible ofls

applications ///
Seed/kernel flours . Y. 3
Amygdalin converted

into benzaldehyde asa
Bakery products

flavor and aroma

Beverages

B-glucosidase for
Plum and apricot kernel oil as \ preparation of |2,

> Plum and apricot protein
| Natural preservatives

isolates as structural

components
Apricot and cherryshell

powder as reinforcers




BIOPOLYMER FILMS
for food packaging

Addition of glycerol and
deionized water

Plum oil cake Incubation in a water bath

§

Filtration, drying







.O’rher biomaterials derived from oil cakes

Pumpkin seed oil cake  Sunflower oil cake

(PuOC) (SOC)
._H ,
PuOC biofilm SOC biofilm




. Edible biopolymer coatings based on oil cakes

} » Biopolymer coating deposition methods

» Spraying
. * Dipping

%)ipping into coating solution

Uncoated mushrooms

* Cross-linking method

Coating solution A Coating solution B
(Negatively charged) (Positively charged)

» Grape coated with flaxseed oil
cake-based coating

» Apples coated with plum oil cake-
based coating




“*Research output

Oil cakes are highly suitable for
a zero-waste concept.
They can be valorized into
value-added products with
no waste streams.




Closing the loop with plum

by-product '®)

Microwave-assisted
extraction

Plum seed

Enzyme-assisted
extraction

Agro-waste
Plum waste as Plum seed oif
a resource: Ve cgl;e
Compostin enabling SDG 4
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Food/non-food
L | application
* Chemical * Fruits and
CompOSition * Mechanical, barrier Vegetables, meat,
* Availability properties cheese, sweets

* Price « Regulatory » Cosmetics
requirements * Farmaceutics

« Compatibility * Nutraceutics

Key: Match chemistry + material’s functionality + to achieve zero-waste valorization. l



Thank you for your
aftention!

Do you have any questions?
jovana.ugarkovic@uns.ac.rs
Laboratory for Packaging and Packing
Faculty of Technology Novi Sad, Serbia

| =i '=»"Ti%”rd cog;;gAzm 34

o Ccosc Funded by
- the European Union

X z N
gg‘@"'éz% S UNIVERSITY
2INe OF NOVI SAD



https://bit.ly/3A1uf1Q
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr
mailto:jovana.ugarkovic@uns.ac.rs
mailto:jovana.ugarkovic@uns.ac.rs
mailto:jovana.ugarkovic@uns.ac.rs
mailto:jovana.ugarkovic@uns.ac.rs
mailto:jovana.ugarkovic@uns.ac.rs

OF HOUI SAOQ
FRCULTY OF
TECHHOLOGY

HOUl SAO0

w brasemed

¥ Interested in collaboration?

~ We welcome you iffNovi Sad!
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