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ABSTRACT	RESULTS & DISCUSSION


Plastics are widely used all over the world, and have become an integral part of daily life. But they have
become an environmental hazard due to their inability to degrade. Plastics have been known to make up to 20%
by volume of total waste per year. To contain the problem of ecological pollution, the concept of Biodegradable
Plastics as primary packaging material especially for food products has been introduced. The two main reasons
for using biodegradable materials are the growing problem of waste resulting in the shortage of landfill
availability and the need for sustainable use of resources. A variety of substances including microbial by-
products, natural polymers like Proteins, Starch, Gluten and Cellulose are used in new age packaging. (e)


Starch-based Plastics were mainly harvested from Wheat, Potatoes, Rice, and Corn. The plasticization
of starch is complex due to the extensive Hydrogen bonding between chains. Limitation of using Starch as the
primary source includes increased water permeability. Protein-based layers have efficient Oxygen barrier
properties thereby enhancing the shelf life of food. The sustainability and the effectiveness of such protein-
based edible films vary with the source of protein, e.g. Whey protein (from milk). This has a potential to be
used in new cost-effective and ecological Food packaging designs. Nanoparticles have found immense
popularity in the recent times with applications in almost all phases of biological sciences, the field of
packaging is no new to this too. They are added to enhance the mechanical and barrier properties in the
packaging material. While incorporating into edible films the biocompatibility is a significant concern.

Shelf life is an essential parameter for all foods, and the main aim of packaging material is to enhance
the shelf life of the food that it encases. Hence, an optimized combination of Starch and Protein with the desired
percentage of inert nanoparticles into the film is expected to overcome all the above-mentioned shortcomings.
The field of eco-friendly packaging has seen an exponential rise in the recent years with the implementation of
various protocols and laws. Use of such films leads to reduced manageable waste and also reduces the pressure
on the environment.



Fig 1: SEM micrograph of IO nanoparticles











Fig 3: Particle size analysis of Nano-particles



Fig 2: FT-IR analysis of IO nanoparticles


Table 3: Quantitative analysis of biodegradability (CO2 production)








Fig 4: Zeta potential analysis
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Table 4: Quantitative analysis of biodegradability (Weight reduction)


INTRODUCTION
CONCLUSION


Foo	Packaging is important to ensure the quality and safety of the food during its travel from the origin
and still be wholesome during consumption. It is also responsible in maintaining the process benefits as
well as increase the shelf-life along with showcasing nutritional information of the product. However,
packaging technology must not only ensure the food safety but also keep a check on the energy and
material costs including the social and environmental concerns. Advancements in packaging have led to
consumer friendly and quality packaging. Plastic is extensively used in packaging as it has very good
barrier properties, shields food from mechanical damage and against the shock and vibration encountered
during distribution. Some become stagnant in landfills for ages and the rest pollutes our environment and
water bodies due to non-biodegradability. With the raising concern regarding the protection of the
environment and the growing problem of waste resulting in the shortage of landfill availability, an


Table 1: Analysis of the mechanical properties of the biodegradable films
•



•

•


•


Whey protein films show better Tensile Strength when compared to Potato Starch

films.

Potato Starch films have better water barrier properties than Whey protein films.

There is an overall increase in the mechanical properties with the incorporation of

Nanoparticles and also increased the smoothness of the films.

No chemical/thermal change in the films has been noted with the incorporation of

Nanoparticles.



alternative source of packaging is being developed

Table 2: DSC Analysis of films
w/ Nano-particles


Fig 5: DSC Analysis of hybrid films
w/o Nano-particles


• Films were successfully proven to be biodegradable under ASTM standard

conditions.


MATERIALS & METHODS	REFERENCES



Selection of chemicals and raw materials for film production


Process design and parameter optimization


Production of iron oxide nanoparticles by green synthesis method (Gottimukkala et al., 2017)


Characterization of above mentioned Nano-particles • Zeta potential assessment • Particle size assessment


Optimization of Nano-particle concentration and subsequent addition to the Biodegradable film mixture


Production of Biodegradable film by casting onto a Teflon coated non-stick plate with subsequent drying under IR lamps


Characterization of films (Physical & Chemical): •Thickness : Measured according to ASTM F6988-13
•Tensile Strength : Measured according to ASTM D638-14
•Water Vapor Transmission Rate (WVTR) : Measured according to ASTM E96
•Scanning Electron Microscopy (SEM)
•Fourier Transform Infrared Spectroscopy (FT-IR) •Particle Analysis: Malvern Zetasizer 3000 HS •Differential Scanning Calorimetry (DSC)
•Particle Analysis and Zeta Potential : Malvern Zetasizer 3000 HS •Biodegradability Test: measured using DANSENSOR checkpoint 2(ISO






Fig 6: DSC analysis of films w/ Nano-particles











Fig 8: FTIR analysis of hybrid films w/ Nano-particles(0.05% w/w)











Fig 10: SEM analysis of hybrid films w/o Nano-particles






Fig 7: FTIR analysis of hybrid films w/o Nano-particles











Fig 9: FTIR analysis of hybrid films w/ Nano-particles(0.2% w/w)











Fig 11: SEM analysis of hybrid films w/ Nano-particles
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Fig 12: SEM analysis of hybrid films w/o Nano-particles
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Fig 13: SEM analysis of hybrid films
w/ Nano-particles
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