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EditoRiAl

Nanotechnology is concerned with nanoparticles with at least one 
dimension of 1 to 100 nanometers. Inorganic, organic, and mixed 
nanomaterials have all been tested in the food business. Silver 
NP is the most commercially produced and used metal NP due 
to its antibacterial action, whereas gold NP is being explored as 
a sensor/detector. Titanium dioxide nanoparticles have also been 
investigated as a disinfectant, food additive and flavour enhancer. 
Natural products NPs are typically used as a delivery system in the 
food sector, but they can also be used as ingredients or supplements. 
Many components of customer products, such as food packaging, 
additives, and food preservation, have been penetrated by food 
nanotechnology. Food processing and storage have evolved as a 
result of the acknowledgment of this unique technology [1]. 

Many common chemicals used as food additives or packaging 
materials have been discovered to exist in part at the nanometer 
scale. Food-grade TiO

2
 NPs, for example, have now been discovered 

in the nanoscale range up to over 40%. Although nanoparticles 
such as TiO

2 
NPs are generally considered minimally hazardous at 

ambient temperatures, long-term exposure to such nanomaterials 
can result in negative consequences. The use of innovative food 
nanotechnology, as well as the presence of nanoscale substances, 
has sparked public concern about the potential dangers [2]. 
In this part, we take a close look at the current state of food 
nanotechnology application. A list of nanomaterials found in food 
products is provided. The Food and Drug Administration of the 
United States and the European Commission are the primary 
sources of food nanotechnology legislation and regulation. Some 
FDA and EC approvals are predicated on a risk evaluation of a 
substance's conventional particle size; as a result, the authority may 
need to review engineered NPs on a case-by-case basis [3]. 

A few research and development applications are also included to 
highlight potential future applications. Color and flavour additives, 
preservatives, and carriers for food supplements, including animal 
feed products, can all benefit from nanomaterials. Engineered 
nanoparticles' particular features make them ideal for use as 
additives or supplements in food production. Inorganic oxide 
compounds like SiO

2 
(E551), MgO (E530), and TiO

2
 (E171) are 

also allowed as anti-caking agents, food flavour carriers, and food 
colour additives by the US FDA. TiO

2 
is, for example, commonly 

used as a culinary additive in gum, white sauces, cake icing, candies, 
and puddings. Except for carbon black and titanium nitride, all of 
the compounds have current food processing authorizations based 
on conventional particle size [4]. 

Those compounds utilised in foods, on the other hand, are 
frequently detected on a nanoscale size. Nanotechnology is used 
in agriculture to improve food production while maintaining 
or improving nutritional content, quality, and safety. The 
most essential approaches to boost agricultural output are to 
employ fertilisers, insecticides, herbicides, and plant growth 
factors/regulators more efficiently. Nanocarriers can be used 
to deliver pesticides, herbicides, and plant growth regulators 
in a controlled manner. Poly nanocapsules, for example, have 
recently been developed as a herbicide carrier for atrazine [5]. 
When mustard plants were treated with atrazine-loaded poly 
nanocapsules, the herbicidal activity was significantly increased 
compared to commercial atrazine, with a significant decrease in 
net photosynthetic rates and stomatal conductance, a significant 
increase in oxidative stresses, and ultimately weight loss and growth 
reduction in the tested plants. Other nanocarriers, such as silica 
NPs and polymeric NPs, to distribute pesticides in a controlled 
manner, a modified release system was designed [6]. 

Nanoscale carriers can be used to achieve the delivery and delayed 
release of these species to perfection. Precision farming is a type 
of farming that increases crop yields while minimizing soil and 
water harm. Most importantly, Nano encapsulation can reduce 
herbicide dosage without sacrificing efficacy, which is good 
for the environment. Insect-resistant cultivars were developed 
using nanoparticle-mediated gene or DNA transfer in plants, in 
addition to nanocarriers [7]. More information is available in 
previously published reviews. Furthermore, certain nanomaterials 
can act as insecticides by themselves, with increased toxicity and 
sensitivity. Low nutrient absorption efficiency and excessive losses 
are significant problems with traditional mineral fertilisers. The 
invention of nanofertilizers offers a fresh remedy to such financial 
losses. Nano fertilizers can help crops and soil microorganisms 
absorb more nutrients by minimising nutrient loss and increasing 
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nutrient absorption [8]. 

At the nanoscale, commercialised nanofertilizers are primarily 
micronutrients. Other nanomaterials, such as carbon nano-
onions and chitosan NPs, have been suggested as potential 
crop growth and quality enhancers [9]. In the coming decade, 
innovative nanofertilizers are expected to inspire and revolutionize 
conventional fertiliser producing businesses. Nanosensors, 
particularly wireless Nanosensors, have been created to monitor 
crop diseases and growth, fertiliser efficiency, and environmental 
conditions in the field due to the many advantageous properties of 
nanomaterials. Engineered Nanosensors, for example, can detect 
pesticides and herbicides, as well as diseases, at very low levels 
in food and agricultural systems. Together with the right use of 
nanofertilizers, Nano pesticide, and nanoherbicides, such in situ 
and real-time monitoring systems serve to mitigate potential crop 
losses and boost crop yield [10].

Conflict of interest

None

Acknowledgement  

None

REFERENCES

1. Sohal IS, O Fallon KS, Gaines P, Demokritou P, Bello D. Ingested 
engineered nanomaterials: state of science in nanotoxicity testing and 
future research needs. Part Fibre Toxicol. 2018; 15(1):29-40.

2. Becker H, Herzberg F, Schulte A, Kolossa-Gehring M. The carcinogenic 
potential of nanomaterials, their release from products and options 
for regulating them. Int J Hyg Environ Health. 2011; 214(3):231-238.

3. Amenta V, Aschberger K, Arena M, Bouwmeester H, Botelho Moniz 
F, Brandhoff P, et al. Regulatory aspects of nanotechnology in the 
agri/feed/food sector in EU and non-EU countries. Regul Toxicol 
Pharmacol. 2015; 73(1):463-476.

4. Lai DY.  Approach to using mechanism-based structure activity 
relationship (SAR) analysis to assess human health hazard potential of 
nanomaterials. Food Chem Toxicol. 2015; 85:120-126.

5. Magnuson BA, Jonaitis TS, Card JW.  A brief review of the occurrence, 
use, and safety of food-related nanomaterials. J Food Sci. 2011; 
76(6):126-133.

6. Chang XL, Yang ST, Xing G. Molecular toxicity of nanomaterials. J 
Biomed Nanotechnol. 2014; 10(10):28-51.

7. Liu Y, Nie Y, Wang J, Wang J, Wang X, Chen S, et al. Mechanisms 
involved in the impact of engineered nanomaterials on the joint 
toxicity with environmental pollutants. Ecotoxicol Environ Saf. 2018; 
162:92-102.

8. Bumbudsanpharoke N, Ko S. Nano-food packaging: an overview of 
market, migration research, and safety regulations. J Food Sci. 2015; 
80(5):910-23.

9. Pattan G, Kaul G. Health hazards associated with nanomaterials. 
Toxicol Ind Health. 2014;30(6):499-519.

10. Wacker MG. Nanotherapeutics--product development along the 
"nanomaterial" discussion. J Pharm Sci. 2014; 103(3):777-784.

https://www.researchgate.net/publication/326159414_Ingested_engineered_nanomaterials_State_of_science_in_nanotoxicity_testing_and_future_research_needs
https://www.researchgate.net/publication/326159414_Ingested_engineered_nanomaterials_State_of_science_in_nanotoxicity_testing_and_future_research_needs
https://www.researchgate.net/publication/326159414_Ingested_engineered_nanomaterials_State_of_science_in_nanotoxicity_testing_and_future_research_needs
https://www.semanticscholar.org/paper/The-carcinogenic-potential-of-nanomaterials%2C-their-Becker-Herzberg/aad5890e536d469b81d63d26d17b12ad43ef3c65
https://www.semanticscholar.org/paper/The-carcinogenic-potential-of-nanomaterials%2C-their-Becker-Herzberg/aad5890e536d469b81d63d26d17b12ad43ef3c65
https://www.semanticscholar.org/paper/The-carcinogenic-potential-of-nanomaterials%2C-their-Becker-Herzberg/aad5890e536d469b81d63d26d17b12ad43ef3c65
https://www.researchgate.net/publication/280058576_Regulatory_aspects_of_nanotechnology_in_the_agri-feed-food_sector_in_EU_and_non-EU_countries
https://www.researchgate.net/publication/280058576_Regulatory_aspects_of_nanotechnology_in_the_agri-feed-food_sector_in_EU_and_non-EU_countries
https://www.semanticscholar.org/paper/Approach-to-using-mechanism-based-structure-(SAR)-Lai/763ff55aaf4a38cdcd886f8e870781eed90ab1e9
https://www.semanticscholar.org/paper/Approach-to-using-mechanism-based-structure-(SAR)-Lai/763ff55aaf4a38cdcd886f8e870781eed90ab1e9
https://www.semanticscholar.org/paper/Approach-to-using-mechanism-based-structure-(SAR)-Lai/763ff55aaf4a38cdcd886f8e870781eed90ab1e9
https://www.researchgate.net/publication/221895206_A_Brief_Review_of_the_Occurrence_Use_and_Safety_of_Food-Related_Nanomaterials
https://www.researchgate.net/publication/221895206_A_Brief_Review_of_the_Occurrence_Use_and_Safety_of_Food-Related_Nanomaterials
https://www.researchgate.net/publication/272147505_Molecular_Toxicity_of_Nanomaterials
https://www.semanticscholar.org/paper/Mechanisms-involved-in-the-impact-of-engineered-on-Liu-Nie/3ee8c564fa16d66d258beb35b53f17e1bd373acd
https://www.semanticscholar.org/paper/Mechanisms-involved-in-the-impact-of-engineered-on-Liu-Nie/3ee8c564fa16d66d258beb35b53f17e1bd373acd
https://www.semanticscholar.org/paper/Mechanisms-involved-in-the-impact-of-engineered-on-Liu-Nie/3ee8c564fa16d66d258beb35b53f17e1bd373acd
https://www.researchgate.net/publication/337336038_Nano-Food_Packaging_An_Overview_of_Market_Safety_Regulations_and_Migration_Case_Study
https://www.researchgate.net/publication/337336038_Nano-Food_Packaging_An_Overview_of_Market_Safety_Regulations_and_Migration_Case_Study
https://www.researchgate.net/publication/231212040_Health_hazards_associated_with_nanomaterials
https://www.semanticscholar.org/paper/Nanotherapeutics-product-development-along-the-nan-Wacker/eb078bf2e594e42cace6134e2c54ebe8584f3cce
https://www.semanticscholar.org/paper/Nanotherapeutics-product-development-along-the-nan-Wacker/eb078bf2e594e42cace6134e2c54ebe8584f3cce

	Title
	Correspondence to

