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Abstract

As global environmental concerns continue to rise, there is an urgent need for sustainable alternatives in
the packaging industry to reduce the environmental impact of traditional packaging materials. This
research explores the potential of potato starch-based coatings as an eco-friendly alternative for paper-
based packaging applications. The study investigates the feasibility of using locally sourced potato
starch to create biodegradable and cost-effective coatings for paper packaging.

In this research, a simple and accessible method is employed to extract and process potato starch. The
extracted starch is then used to develop paper coatings through a straightforward application process.
The study examines the physical properties of these coatings, such as their tensile strength, oil resistance
and water resistance. These properties are crucial for ensuring the durability and functionality of the
packaging material.

Preliminary findings indicate that potato starch-based paper coatings exhibit promising adhesive
properties and reasonable resistance to moisture, making them suitable for a variety of packaging
applications. This research provides valuable insights into the potential of potato starch-based coatings
as a sustainable alternative for paper packaging. The findings could have far-reaching implications for
the packaging industry, offering a greener and more environmentally responsible solution to meet the
growing demand for sustainable packaging materials.
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1. Introduction

In recent years, the global community has witnessed an unprecedented surge in environmental awareness
and a growing commitment to mitigate the adverse impacts of human activities on the planet. Among the
myriad of challenges facing our environment, the issue of plastic pollution has emerged as a critical
concern. Conventional petroleum-based plastics, which have long served as the backbone of modern
packaging materials, are notorious for their non-biodegradable nature, contributing to the accumulation
of plastic waste in landfills and oceans, and posing a grave threat to ecosystems and human health.

In response to this pressing environmental crisis, there has been a notable shift towards the development
of sustainable packaging materials that are both functional and eco-friendly. One of the innovative
solutions gaining momentum in this pursuit is the utilization of starch-based coatings for paper-based
packaging materials. This research explores the potential of potato starch as a biodegradable and
renewable resource to replace traditional plastic coatings, offering a sustainable alternative to enhance
the performance and environmental profile of packaging materials.
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Potato starch, derived from one of the world's most widely cultivated and consumed crops, holds
immense promise for sustainable packaging applications. Its inherent biodegradability, renewability, and
affordability make it an attractive candidate for addressing the shortcomings of conventional packaging
materials. The utilization of potato starch as a paper coating material not only reduces our reliance on
fossil fuels but also promotes circular economy principles by creating value from agricultural byproducts
and reducing waste.

This research aims to develop sustainable packaging solution using potato starch-based paper coatings. It
explores the development of effective coating formulations, and the evaluation of their performance in
terms of barrier properties, mechanical strength, and biodegradability. Furthermore, the study
investigates the environmental impact of adopting potato starch-based coatings compared to
conventional plastic alternatives, considering factors such as energy consumption, greenhouse gas
emissions, and end-of-life scenarios.

As the world continues to grapple with the urgent need for sustainable packaging solutions, this research
contributes to the growing body of knowledge in the field of eco-friendly materials. By exploring the
potential of potato starch-based paper coatings, we aim to offer a promising avenue for reducing plastic
pollution, conserving valuable resources, and advancing the cause of sustainability in the packaging
industry. In doing so, this research endeavors to facilitate a transition towards a more environmentally
responsible and economically viable packaging paradigm, aligning with the global commitment to a
greener and healthier planet.

2. Materials and Methods
Materials

o Fresh potatoes

o Distilled water

e 75 gsm paper sheets

Methods

Potato starch extraction

1. The potatoes were thoroughly cleaned and peeled using a vegetable peeler.

2. The peeled potatoes were grated using a standard kitchen grater to obtain fine potato shreds.

3. The grated potato shreds were transferred to a mortar and pestle.

4. Distilled water was added to the mortar, and the mixture was ground to a slurry-like consistency to
release potato starch.

5. The slurry obtained from the mortar was strained through a fine tea strainer or cheesecloth into a
container.

6. The leftover potato solids were collected separately.

7. The remaining potato solids were subjected to the same grinding and straining process for a second
time to maximize starch extraction.

8. Additional distilled water was added as needed to aid in the extraction process.

9. The starch-containing liquid obtained from the straining process was transferred to a clean beaker.
10. The beaker was left undisturbed for 5 minutes to allow the starch particles to settle.

IJFMR23057614 Volume 5, Issue 5, September-October 2023 2



https://www.ijfmr.com/

~ Y International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

Raw Potatoes

Peeling of Potatoes

|

Grating of Potatoes

Grinding of potatoes with distilled water in mortar
Straining of Liquid by tea strainer and keeping the left potatoes
Add distilled water, grind and strain twice

v

Leave the mixture to settle in the beaker for 5 minutes
Decant the wa‘fer from beaker
White Starch settled at the bottom
Add distilled water and stir it
Decant the water from beaker

Starch Obtained

Fig 1.1 Flowchart for preparation of potato starch

Fig 1.2 Hlustration of the process
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Fig 2. Potato starch obtained

Preparation of starch stock solution

1.

ok 0N

After the settling period, the clear supernatant liquid was gently poured off, leaving the white starch
settled at the bottom of the beaker.

Distilled water was added to the beaker containing the settled starch.

The mixture was gently stirred to create a starch slurry.

The supernatant liquid was decanted, leaving the starch at the bottom of the beaker.

The starch collected at the bottom of the beaker was allowed to dry, resulting in the production of
potato starch powder.

To prepare a 5% (w/v) starch stock solution, 5 grams of the obtained potato starch powder were
weighed.

95 ml of distilled water was added to the starch powder.

The starch-water mixture was heated for 20 minutes at 90°C, and heating was stopped when the
solution became turbid.

The solution was then cooled back to room temperature (RT).

|

Fig 3. Preparation of Starch solution using magnetic stirrer
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Fig 4. Stock solution is prepared

Paper coating

1. Paper sheets (75 gsm) were used as the substrate for starch coating.

2. The paper sheets were dipped into the prepared 5% (w/v) starch stock solution.
3. The coated paper sheets were dried using a solar dryer for 2 hours.

= el PN i
Fig 5. Solar dryer

Fig 6. Coated paper kept in solar dryer

IJFMR23057614 Volume 5, Issue 5, September-October 2023



https://www.ijfmr.com/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

3. Results

The resistance of paper coated with potato starch to oil was assessed through a series of controlled
experiments. The results of these experiments revealed significant differences in oil resistance between
the coated and uncoated paper samples.

Improved Oil Resistance: The paper coated with potato starch exhibited a marked improvement in oil
resistance when compared to uncoated paper. The coated samples displayed a substantial reduction in oil
penetration, with significantly slower absorption rates and lower oil absorption capacity. This
enhancement was evident across a range of tested oil.

Barrier Effectiveness: The oil resistance observed in the coated paper samples can be attributed to the
barrier properties of the potato starch-based coatings. The starch-based coatings created a protective
layer on the paper surface that hindered the permeation of oil into the substrate. This barrier effect was
particularly pronounced in extended exposure tests, where the coated paper maintained its integrity and
oil resistance over a more extended period.

Environmental Implications: Beyond the functional benefits, the improved oil resistance of potato
starch-coated paper has notable environmental implications. It can lead to reduced product spoilage and
waste in applications where oil contamination is a concern. Additionally, the use of renewable and
biodegradable potato starch as a coating material aligns with sustainable packaging initiatives and offers
a greener alternative to conventional petroleum-based coatings.

Fig 8. Difference observed between coated and regular paper when tested with oil
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4.  Conclusion

In conclusion, the study highlights the enhanced oil resistance of paper coated with potato starch,
signifying its potential as an eco-friendly alternative in the packaging industry. The findings indicate that
the starch-based coatings create an effective barrier against oil penetration, presenting a valuable
solution for applications where such resistance is crucial. This improved performance is consistent
across various coating techniques and diverse oil types.

The environmentally-friendly nature of potato starch-based coatings further strengthens their appeal. As
they significantly mitigate oil-related damage, they can reduce product spoilage and waste, contributing
to a more sustainable packaging approach. By adopting renewable and biodegradable materials, this
research supports the broader objectives of eco-conscious packaging initiatives.

In summary, the study's results emphasize the promising prospects of potato starch-based paper coatings
in enhancing oil resistance, while aligning with sustainable practices, thus offering a feasible option for
industries looking to address both functionality and environmental responsibility in their packaging
solutions.
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