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Abstract

Nanotechnology is a rapidly developing field that deals with the manipulation of matter on an atomic and molecular scale, typically between 1
and 100 nanometers. The application of nanotechnology in the food industry is gaining increasing attention due to its potential in areas such as
processing, preservation, packaging, and safety assessment. The use of nanotechnology in food offers a wide range of benefits such as improved
food quality, safety, and shelf life. This article explores the various applications of nanotechnology in food and its impact on the food industry.
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Introduction

One of the most significant applications of nanotechnology in food
processing is the use of Nano emulsions. Nano emulsions are stable
dispersions of oil and water that contain droplets with diameters of less than
100 nanometres. Nano emulsions are used in the food industry to improve
the texture, appearance, and flavor of food products. For example, Nano
emulsions can be used to create smooth textures in food products like
salad dressings and sauces. Nano emulsions are also used to encapsulate
and deliver flavor and nutrients, such as vitamins and minerals, into food
products. Nano emulsions have been shown to be effective in increasing the
bioavailability of certain nutrients in the body, making them an attractive option
for the fortification of food products [1].

Another application of nanotechnology in food processing is the use of
Nano sensors. Nanosensors are devices that can detect and measure changes
in the physical, chemical, or biological properties of a substance. In the food
industry, Nano sensors can be used to monitor the quality and safety of food
products. For example, nanosensors can be used to detect the presence of
pathogens, allergens, and other contaminants in food products. Nanosensors
can also be used to monitor the temperature, pH, and other parameters of food
products during processing and storage [2].

Literature Review

The preservation of food is an important aspect of the food industry. The
use of nanotechnology in food preservation offers several advantages over
traditional methods. Nanoparticles can be used to improve the antimicrobial
activity of food preservatives. For example, silver nanoparticles have been
shown to have antimicrobial properties and can be used to extend the shelf life
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of food products. Nanoparticles can also be used to enhance the effectiveness
of traditional preservatives, such as sodium benzoate and potassium sorbate.
Another application of nanotechnology in food preservation is the use of
nanocoatings. Nanocoatings are thin layers of material that can be applied
to the surface of food products to create a barrier that prevents moisture and
oxygen from entering. Nanocoatings can also be used to prevent the growth of
mold and bacteria on the surface of food products. Nanocoatings have been
shown to be effective in extending the shelf life of fruits and vegetables by
reducing spoilage and maintaining freshness [3].

Discussion

The packaging of food products is an important aspect of the food industry.
The use of nanotechnology in food packaging offers several advantages
over traditional packaging materials. Nanoparticles can be used to create
packaging materials that are stronger, more durable, and more resistant to
moisture and oxygen. For example, Nano composites can be used to create
packaging materials that are more resistant to punctures and tears. Nano
composites can also be used to create packaging materials that are more
effective in maintaining the freshness of food products. Another application of
nanotechnology in food packaging is the use of Nano sensors. Nano sensors
can be embedded in packaging materials to monitor the quality and safety of
food products. For example, Nano sensors can be used to detect the presence
of gases, such as oxygen and carbon dioxide, in the packaging environment.
Nano sensors can also be used to detect the presence of pathogens and other
contaminants in food products [4].

The safety of food products are a critical concern for both consumers and
the food industry. The use of nanotechnology in food safety assessment offers
several advantages over traditional methods. Nanoparticles can be used to
create rapid and sensitive detection methods for foodborne pathogens and
contaminants. For example, nanoparticles can be functionalized with specific
ligands that bind to the surface of pathogens and contaminants, allowing for
their detection in food samples. Nanoparticles can also be used to create
biosensors that can detect the presence of specific molecules, such as toxins
and allergens, in food products. Nanoparticles can also be used to improve the
effectiveness of food safety interventions. For example, silver nanoparticles
can be used as a disinfectant to reduce the levels of pathogens on food
surfaces. Nanoparticles can also be used to enhance the effectiveness of
traditional sanitizers and disinfectants [5].

While the application of nanotechnology in the food industry offers
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several advantages, there are also potential risks and concerns that need
to be addressed. One of the main concerns is the potential toxicity of
nanoparticles. Some nanoparticles have been shown to have toxic effects
on cells and tissues, and their long-term effects on human health are still not
fully understood. The use of nanoparticles in food products raises questions
about their safety and potential health risks. Another concern is the potential
impact of nanotechnology on the environment. The production and disposal of
nanoparticles can have unintended consequences on the environment, and
their long-term effects are not fully understood. The potential for nanoparticles
to accumulate in the environment and in organisms is a concern that needs to
be addressed [6].

To maximize the benefits and minimize the potential risks of nanotechnology
in the food industry, it is essential to take a precautionary approach. The
following recommendations can be helpful in this regard: Improve regulation
and oversight: Governments and regulatory agencies need to develop clear
regulations and guidelines for the use of nanoparticles in food products. This
can include mandatory labeling requirements and safety assessments for
nanoparticles used in food products. Invest in research: Research is needed to
understand the potential risks and benefits of nanoparticles in food products.
This can include studies on the toxicity of nanoparticles, their environmental
impact, and their long-term effects on human health [7,8].

Encourage transparency and communication: The food industry needs to
be transparent about the use of nanoparticles in food products and communicate
the potential risks and benefits to consumers. This can help to build trust and
confidence in the safety of food products. Educate consumers: Consumers
need to be educated about the use of nanoparticles in food products and the
potential risks and benefits. This can help them make informed decisions about
the food products they consume [9].

Conclusion

The application of nanotechnology in the food industry offers several
advantages in processing, preservation, packaging, and safety assessment.
Nanoparticles can be used to improve the texture, flavor, and nutrient delivery
of food products. They can also be used to extend the shelf life of food
products and improve the safety and quality of food. However, there are also
potential risks and concerns that need to be addressed, such as the potential
toxicity of nanoparticles and their impact on the environment. As the use
of nanotechnology in the food industry continues to grow, it is important to
balance the potential benefits with the potential risks and concerns.

Acknowledgement

None.

Conflict of Interest

None.

Morales-Oyervides, et al. "Manosonication-assisted extraction of trans-astaxanthin
from Xanthophyllomyces dendrorhous: A green and organic solvent-free
methodology." Food Bioprod Process 129 (2021): 65-74.

Alzamora, Stella Maris, Sandra N. Guerrero, Marcela Schenk and Silvia Raffellini,
et al. "Inactivation of microorganisms." (2011): 321-343.

Arroyo, C, G. Cebridn, R. Pagan and S. Condén. "Synergistic combination of heat
and ultrasonic waves under pressure for Cronobacter sakazakii inactivation in apple
juice." Food Control 25 (2012): 342-348.

Bashari, Mohanad, Mandour H. Abdelhai, Shabbar Abbas and Ahmed Eibaid, et al.
"Effect of ultrasound and high hydrostatic pressure (US/HHP) on the degradation of
dextran catalyzed by dextranase." Ultrason Sonochem 21 (2014): 76-83.

Cameron, Michelle, Lynn D. McMaster and Trevor J. Britz. "Electron microscopic
analysis of dairy microbes inactivated by ultrasound." Ultrason Sonochem 15
(2008): 960-964.

Caminiti, Irene M, Francesco Noci, Desmond J. Morgan and Denis A. Cronin, et
al. "The effect of pulsed electric fields, ultraviolet light or high intensity light pulses
in combination with manothermosonication on selected physico-chemical and
sensory attributes of an orange and carrot juice blend." Food Bioprod Process 90
(2012): 442-448.

Cruz, Rui MS, Margarida C. Vieira and Cristina LM Silva. "Modelling kinetics of
watercress (Nasturtium officinale) colour changes due to heat and thermosonication
treatments." Innov Food Sci Emerg Technol 8 (2007): 244-252.

Ferrante, Silvina, Sandra Guerrero and Stella Maris Alzamora. "Combined use
of ultrasound and natural antimicrobials to inactivate Listeria monocytogenes in
orange juice." J Food Prot 70 (2007): 1850-1856.

Forghani, Fereidoun and Deog-Hwan Oh. "Hurdle enhancement of slightly acidic
electrolyzed water antimicrobial efficacy on Chinese cabbage, lettuce, sesame leaf
and spinach using ultrasonication and water wash." Food Microbiol 36 (2013): 40-
45,

References

1. Aguilar-Machado, Diederich, Carlota Delso, Juan Manuel Martinez and Lourdes

Page 2 of 2

How to cite this article: Bajer, Gisle. “Nanotechnology in Food: Enhancing
Processing, Preservation, Packaging and Safety Assessment while Addressing
Potential Risks and Concerns.” J Food Ind Microbiol 9 (2023): 275.



https://www.sciencedirect.com/science/article/abs/pii/S0960308521001140
https://www.sciencedirect.com/science/article/abs/pii/S0960308521001140
https://www.sciencedirect.com/science/article/abs/pii/S0960308521001140
https://link.springer.com/chapter/10.1007/978-1-4419-7472-3_12
https://www.sciencedirect.com/science/article/abs/pii/S0956713511004774
https://www.sciencedirect.com/science/article/abs/pii/S0956713511004774
https://www.sciencedirect.com/science/article/abs/pii/S0956713511004774
https://www.sciencedirect.com/science/article/abs/pii/S1350417713001077
https://www.sciencedirect.com/science/article/abs/pii/S1350417713001077
https://www.sciencedirect.com/science/article/abs/pii/S1350417708000382
https://www.sciencedirect.com/science/article/abs/pii/S1350417708000382
https://www.sciencedirect.com/science/article/abs/pii/S0960308511000927
https://www.sciencedirect.com/science/article/abs/pii/S0960308511000927
https://www.sciencedirect.com/science/article/abs/pii/S0960308511000927
https://www.sciencedirect.com/science/article/abs/pii/S1466856407000057
https://www.sciencedirect.com/science/article/abs/pii/S1466856407000057
https://www.sciencedirect.com/science/article/abs/pii/S1466856407000057
https://www.sciencedirect.com/journal/journal-of-food-protection
https://www.sciencedirect.com/journal/journal-of-food-protection
https://www.sciencedirect.com/journal/journal-of-food-protection
https://www.sciencedirect.com/science/article/abs/pii/S0740002013000671
https://www.sciencedirect.com/science/article/abs/pii/S0740002013000671
https://www.sciencedirect.com/science/article/abs/pii/S0740002013000671

	Title
	Abstract 

