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1. INTRODUCTION

The extensive reliance on non-biodegradable, petroleum-derived polymers
In packaging has led to serious environmental concerns, emphasizing the
need for sustainable, circular economy-based alternatives.! Potato peel
(PoP), an abundant agro-industrial byproduct rich in starch, offers a
valuable feedstock for the development of biodegradable materials.?
Natural Deep eutectic solvents (NADES), have emerged as effective green
plasticizers for polysaccharides. They are defined as eutectic mixtures of a
hydrogen bond donor and a hydrogen bond acceptor.
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2. OBJECTIVE

The primary objective of this study is to evaluate the plasticizing effect of a
specific NADES, composed of choline chloride and glycerol (ChCL: Gly,
1:2), on both isolated potato starch (PS) and hydrolyzed potato peel
biomass (PoP). The performance of this NADES will be compared with its
Individual components, choline chloride and glycerol, used separately as
plasticizers at a 20 wt.%.
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( 4. RESULTS |

4.1 Morphology of Bioplastics
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4.2 Physicochemical characterisation
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Stress-Strain Characteristics

4.3 Mechanical properties

500

1600

N

o

o
1

1200 -

o
—

—

8004 |

Young modulus (MPa)
Elongaton at break (%)
Young modulus (MPa)
Elongaton at break (%)

4004 |

O = T T O_ T T = T T
POP-DES PoP-ChCl PoP-Gly PoP-DES PoP-ChCl PoP-Gly PS-DES PS-ChCl PS-Gly PS-DES PS-ChCl PS-Gly
SAMPLE SAMPLE SAMPLE SAMPLE
OH
/ 4.4 Thermal behaviour \
DSC Curves dTGA Curves
— PoP-DES ° - PoP-DES ° — PS-DES
= PoP-ChCI 270°C = PoP-ChClI 310°C —— PS-ChCI
PoP-Gly o PoP-Gly PS-Gly
- - PS-DES 280°C 278°C
_ - = PS-ChCl 290°C
=
CU o
; 5 300°C 5
g 0 0
LL 5 o
. 165°C °
$ .. \
}??-}_C - 176°C
72.0°C "=~ - . \
>~
- \ : 7 —
80 120 100 200 300 400 500 600 100 200 300 400 500 600

Temperature (°C) Temperature (°C)

-80 -40 0 40
Temperature (°C)
/4 [ )

Overall migration in TENAX®

5 Overall migration of components in food simulant am
barrier properties

Water Vapour permeability

=
m
e}

[EEN
I
(o]

Regulation (EU) No 10/2011

Regulation (EU) No 10/2011

=
o

10

(o8]
m
©
o]
i
©

(o)
1 L

[©2]
m
[Ce]
[¢2]
o
(o]

»
1 .
o
. 1 . 1 . 1 . 1 .

N
m
©
N
m
©

N
1 N

N
1 .
N
m
©
N
o
©

Migration of components (mg dm™2)
Migration of components (mg dm™)
}7
Water vapour permeability (g/smPa)
Water vapour permeability (g/smPa)

o
! .

o

PoP-DES PoP-ChCl PoP-Gly
SAMPLE

PS-DES PS-ChCl PS-Gly
SAMPLE

PoP-DES PoP- ChCI PoP -Gly
SAMPLE

PS-DES PS-ChCl PS-Gly
SAMPLE

N

CONCLUSION

The results indicate that the use of DES notably improves the plasticization
of PoP and PS, resulting in flexible, homogeneous bioplastic films. These
findings highlight the promising potential of PoP-based bioplastics as
sustainable alternatives to conventional packaging materials, contributing
to the advancement of circular economy practices and the efficient
valorization of agro-industrial waste.
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