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Table 1 - Research background on the use of magnetic nanoparticles with fluorescence and photocatalytic properties
in edible film for food packaging
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FT-IR and XRD: Formation of new reactions and increased crystallinity of films
ISEM: Uniform dispersion of NiO nanoparticles. Increased water barrier properties, tensile
strength, thermal properties and surface hydrophobicity of films with the addition of]

The photocatalytic activity of the nanocomposites was confirmed by the absorption of 72%
of methyl orange in 270 min under ultraviolet irradiation.
Good antibacterial activity against gram-positive and gram-negative bacteria
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Study of the physicochemical,
J|photocatalytic, and antimicrobial
properties  of  chitosan-based|
nanocomposite films containing|
NiO nanoparticles
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2019)
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Increasing the TiO,-NPs surface area resulted in a decrease in the moisture content,
solubility, and moisture absorption of the films. Adding a low concentration of TiO,-NPs
lto the starch-pectin films improved the mechanical and moisture barrier properties.
ISEM: Dispersion of TiO, nanoparticles at low concentration
The glass transition temperature shifted to a higher temperature with increasing TiOj
concentration, and the thermal stability of the films increased.
'The photocatalytic activity of the nanocomposites was confirmed under ultraviolet]
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Comprehensive evaluation of sweet]
potato starch and lemon waste
pectin-based edible films with|

nanotitanium compounds for food|
packaging applications
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and greater protection against oxidation.

in the UV-blocking properties.
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Significant increase in thermal and oxidative stability with the addition of ZnO/Zn-NPs
The addition of ZnO/Zn-NPs to the edible film resulted in reduced oxygen transmission

The addition of the extract and nanoparticles resulted in a clear improvement (up to 98%)
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Study of thermal, barrier, structural,
morphological and optical
properties of pectin-based active|
films containing cocoa bean shell
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The presence of montmorillonite (MT) inside the composite reduced swelling and
improved the adhesion and thermal stability of chitosan (CS).
MT contributed to the generation of higher hydroxyl radicals and improved the solid-state
oxidation of CS in the adsorbent sublayer to enhance the photocatalytic activity of]
TiO2/CS-MT.
'The photocatalytic activity of TiO2/CS-MT was 1.3 and 4.2 times better than that of]
[TiO2/CS and TiO2 photocatalysts, respectively.
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The effect of montmorillonite on
enhancing the physicochemical,
optical, and photocatalytic
properties of the TiO2/chitosan|
bilayer photocatalyst
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2019)
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FT-IR: Successful formation of new interactions between protein chains and TiO,-NPs

FE-SEM: Uniform dispersion of nanoparticles in water vapor transmission rate and water|

solubility decreased and tensile strength, water contact angle and turbidity increased with
the addition of TiO,.

Photocatalytic activity evaluation of bionanocomposites showed that 5% SPI-TiO; films

ere able to remove 10.96% of atmospheric oxygen within 6 hours.

Photodegradation studies showed that after 120 min of ultraviolet irradiation, more than
72.68 %o0f bionanocomposite films were colored
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Morphological,  physical  and
photocatalytic properties off
bionanocomposite films based on|
sesame protein combined with TiO;

nanoparticles
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2022)
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The antioxidant capacity, moisture content, thickness, solubility, water vapor permeability|
of the samples increased with the addition of TCEM/CeO,/CQD.
FT-IR: showed an electrostatic interaction in the nanocomposite film.
IXRD: showed a reduced crystalline structure.
The results of antimicrobial activity against Escherichia coli and Staphylococcus aureus
showed an increase in the diameter of the growth inhibitory zone following the addition
of TCEM/CeO,/CQD. The results of photocatalytic analysis showed the highest]
degradation percentage in samples containing nanoparticles and the optimized sample.
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quantum dots: Investigation of]
fluorescence, photocatalytic and
lantimicrobial properties

(Sunetal.,
2021)

ol s e b ySbas o ST ol slacyld gl

Az 063 UV glo olgs g T 515wl )3 caoglio (og8 (tuisS plSosianl (gl o g (slapled
0303 o5 ATy y pusiys) pesSpSphilia] ade Db ySbas e

'The films showed excellent antioxidant and antibacterial activities.
'The prepared films have strong tensile strength, water vapor resistance and good UV
barrier properties.
IAntibacterial activity was demonstrated against Staphylococcus aureus and Escherichial
coli.
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Sodium alginate-based|
nanocomposite films with strong
antioxidant  and  antibacterial
properties containing polyphenol-
rich kiwi peel extracts, modified
silver nanoparticles
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Abstract

In food research, packaging is very important because it protects and preserves food. The use of traditional
petroleum polymers as the main packaging has been common, but consumers are also concerned about the
environmental and health impacts of these polymers today. Therefore, there is a need for alternatives with
biodegradable and renewable properties. Edible films using natural macromolecules have been proposed as
alternatives to synthetic polymers. On the other hand, magnetic nanoparticles have been considered due to
their superparamagnetic properties, large surface area, biocompatibility, non-toxicity, and reusability. Also,
photocatalyst compounds can transform solar energy for use in oxidation activities in various industries such
as water and air purification, hydrogen production; so that the production of edible films with photocatalytic
and fluorescent properties can have advantages such as increasing antioxidant capacity, increasing
antimicrobial properties, and improving the shelf life of the food product. Finally, the use of nanotechnology
in these edible films enhances physical and chemical properties, improves food shelf life, and increases
packaging efficiency; therefore, this research investigates these edible films containing magnetic
nanoparticles with fluorescent and photocatalytic properties for food packaging.
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