Natural Deep Eutectic Solvents as
plasticizers and mechanical properties
modifiers of edible films from dairy

by-products

Andromachi Tzani, Dimitra Antonia Bagaki, Anastasia Detsi

Laboratory of Organic Chemistry, School of Chemical Engineering, National
Technical University of Athens, Zografou Campus, 15780 Athens, Greece

7% schoolofchemicalengineering

g nationaltechnicaluniversityofathens 1




The problem

*The development of new bio-

based plastics is of growing

| priority mainly due to health
and environmental concerns
derived by the petroleum-
based plastics

leAmong several types of natural
polymers, protein-based films

| have emerged as potential bio-

| basted plastics for producing

| biodegradable films and coatings.

| *Edible films applied onto the
surface of food in order to extend

| their self-life.

Milk proteins

Use of industrial by-products,
as starting material for film
production considering them
as valuable resources for the
development on novel
materials rather than wastes

Design of novel protein
biopolymers using green
solvents as well as their
extracts in order to improve
their properties

Smart evaluation of dairy by-products in the development of added value products contributing in the “zero waste” goal.
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Natural Deep Eutectic Solvents (NADES)
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3. Development of edible films
for coating applications

~
2. NADES in the protein films
formation process
J
~

1. Targeted design and synthesis
of Natural Deep Eutectic Solvents
(NADES)
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1. Targeted design and synthesis of Natural NADES
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2i. NADES in the protein films formation process

3. Development of edible films for
coating applications

2. NADES in the protein films
formation process

of Natural Deep Eutectic Solvents
(NADES)

| 1. Targeted design and synthesis |

Novel products

Edible films
Bioplastics for
packaging and
coatings

Whey Protein Isolate

Proteins from
Biodegradation various
sources

Packaging Biopolymers
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2ii. NADES in the protein films formation process
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Casein-based films using NADES as plasticizers
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Casein-based films using physical mixtures as

Various Casein/ plasticizer ratio (w/w) were tested in all cases: 3:1, 2:1, 1:1, 1:2.
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WPI-based films
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Water Vapor Permeability (E-10 g/(Pa s m))

Films Characterization (i)
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Films Characterization (ii)
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Films Characterization (ii)

Preliminary Results
- |\ cro | |  Cheese | |

Coati Without (A) Commercial Casein/NADE chcaz:fl(:)l::l/iiiAe];frsz;ct Without (A) Commercial Casein/NADES cllc:lf::)l::llillf\e]))(fl'sa;ct
oating Membrane (B) S film (C) Membrane (B) film (C)

film (D) film (D)

3 V)
Weight Loss (%) 88.264 48.694 54.827 - 30.258 14.021 32.919 -
at 25 °C
3 V)
e e BEEZ 83.5337 80.5424 78.4315 37.1602 27.4148 403214 38.6400

25°c ’ » |
B |
by | Ongoing study...

3. Development of edible films
for coating applications

v" WPI-based films as coatings

v" Alteration on the coating procedure

v' Bioactivity measurements on the
protein films
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2. NADES in the protein films
formation process

1. Targeted design and synthesis |
of Natural Deep Eutectic Solvents
(NADES)
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Development of added-value products from the
dairy industry wastes: Utilization of whey cheese
using biocompatible green solvents

Qﬁ’ Consulting support from the company w
b FrieslandCampina Hellas-NOUNOU
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Thank you for your attention
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