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Commentary 

In the chapter titled *"Microplastics and Nanoplastics 

in Food"* from the book *Analysis of Nanoplastics 

and Microplastics in Food* (2020), the authors, 

Jahangir MA, Gilani SJ, Muheem A, and Imam SS, 

address a pressing issue that has garnered increasing 

concern in recent years: the contamination of food by 

microplastics (MPs) and nanoplastics (NPs). The 

chapter offers a comprehensive review of the sources, 

mechanisms of contamination, detection methods, and 

potential health implications of these microscopic 

pollutants in the food chain. It serves as a valuable 

resource for understanding the complex relationship 

between plastic pollution and food safety. 

As the world grapples with the pervasive problem of 

plastic waste, it is increasingly apparent that the issue 

goes far beyond the visible debris littering our streets 

and oceans. Microplastics and nanoplastics, which are 

defined by their small size—less than 5 millimeters for 

MPs and less than 100 nanometers for NPs—pose a 

unique challenge because of their ability to infiltrate 

the natural environment and, alarmingly, enter the 

human food supply. The authors' exploration of this 

issue is timely and significant, considering the growing 

body of evidence indicating that MPs and NPs are not 

merely environmental pollutants, but potential human 

health hazards as well. 

Sources and Pathways of Microplastic 

Contamination 

The authors highlight various sources of microplastic 

and nanoplastic contamination in food, pointing out  

 

that plastics are omnipresent in modern society. They 

detail how plastics, once used in packaging or 

consumer products, break down into smaller particles 

due to environmental stressors such as UV radiation, 

wind, and physical abrasion. These tiny plastic 

particles can then enter waterways, oceans, and 

terrestrial environments, eventually making their way 

into the food chain through multiple pathways. 

Microplastics and nanoplastics find their way into food 

primarily through two routes: direct contamination 

from plastic products and indirect contamination via 

environmental sources. Direct contamination occurs 

when food comes into contact with plastic materials 

during processing, packaging, or storage. For instance, 

packaged foods such as bottled water, beverages, and 

ready-to-eat meals are at high risk of MP and NP 

contamination due to the plastics used in packaging 

materials. 

Indirect contamination is perhaps even more 

concerning, as it occurs through environmental 

exposure. The authors note that marine and freshwater 

ecosystems are particularly vulnerable to microplastic 

pollution, with MPs and NPs contaminating fish, 

shellfish, and other aquatic organisms. These 

contaminated organisms, in turn, enter the human food 

chain when consumed. Given that seafood is a major 

protein source for many populations worldwide, this 

indirect route raises significant health concerns, 

particularly in coastal regions. 
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Additionally, the chapter touches upon the fact that 

terrestrial ecosystems are not immune to plastic 

pollution. Soil and agricultural land can accumulate 

plastic particles, which in turn may contaminate crops 

through irrigation with plastic-laden water or through 

the use of plastic-based fertilizers and pesticides. This 

pathway highlights the far-reaching implications of 

plastic pollution on food safety, extending far beyond 

the oceans. 

Detection and Analysis of Microplastics in Food 

The chapter offers a detailed discussion of the various 

techniques employed to detect microplastics and 

nanoplastics in food. The authors acknowledge that 

detecting MPs and NPs in food is a complex task due 

to their small size, heterogeneous nature, and potential 

for interaction with other substances present in food. 

Over the years, several analytical methods have been 

developed to address these challenges, including 

microscopic techniques (optical and electron 

microscopy), spectroscopic techniques (Raman and 

FTIR spectroscopy), and pyrolysis–gas 

chromatography–mass spectrometry (Py-GC-MS). 

While these methods have proven effective in 

detecting microplastics and nanoplastics, the chapter 

underscores the need for standardized protocols and 

advanced analytical tools that can detect lower 

concentrations of these pollutants in food. The authors 

also point out the challenges related to sample 

preparation, as food matrices can be complex, 

containing fat, proteins, and water, all of which may 

affect the ability to isolate and identify plastic 

particles. 

One of the key challenges highlighted by the authors is 

the lack of a universally accepted method for 

quantifying microplastic contamination in food. Given 

the wide range of particle sizes, shapes, and polymer 

types, it is difficult to standardize testing methods, and 

this can lead to inconsistencies in data. However, the 

increasing awareness of microplastic pollution is 

driving the development of more sensitive and reliable 

detection techniques, a theme that the authors 

emphasize as crucial for future research. 

Health Implications of Microplastics and 

Nanoplastics 

Perhaps the most concerning aspect of the chapter is 

the authors' discussion of the potential health risks 

associated with the ingestion of microplastics and 

nanoplastics. As these tiny particles are often laden 

with toxic chemicals, such as persistent organic 

pollutants (POPs), heavy metals, and plastic additives 

(e.g., plasticizers, flame retardants), their presence in 

food could pose a direct threat to human health. 

The chapter reviews existing studies on the toxicity of 

microplastics and nanoplastics, focusing on their 

potential for causing inflammatory responses, 

oxidative stress, and disruptions to cellular functions. 

NPs, in particular, are of concern because of their 

smaller size, which allows them to penetrate biological 

membranes and accumulate in tissues, including the 

liver, kidneys, and brain. While the full extent of these 

health risks is still not completely understood, the 

authors stress the need for further research to assess 

the long-term effects of plastic ingestion, particularly 

in vulnerable populations such as children, the elderly, 

and individuals with preexisting health conditions. 

The chapter also delves into the potential for 

bioaccumulation and biomagnification of microplastics 

through the food chain. As organisms at lower trophic 

levels ingest plastic particles, these particles can 

accumulate and pass up the food chain, resulting in 

higher concentrations in predators, including humans. 

This biomagnification is particularly alarming in the 

case of seafood, as fish and shellfish are known to 

accumulate high levels of microplastics, which then 

become concentrated in human diets. 

Societal and Policy Implications 

In conclusion, the chapter provides a comprehensive 

overview of the risks posed by microplastics and 

nanoplastics in food, offering a crucial contribution to 

ongoing discussions about plastic pollution and its 

consequences for human health. The authors 

effectively convey the urgency of addressing this issue 

from both a scientific and a policy perspective. They 

call for stronger regulatory frameworks to reduce 

plastic pollution at its source, including better waste 

management practices, stricter plastic production 

regulations, and increased public awareness about the 

dangers of plastic contamination. 

While the chapter focuses heavily on the detection and 

analysis of microplastics in food, it also emphasizes 

the need for broader environmental strategies to 

combat plastic pollution, such as improved recycling 

methods, alternative packaging solutions, and efforts to 

reduce plastic production. Moreover, the authors 

advocate for more rigorous scientific research into the 

health impacts of microplastics and nanoplastics, as 

well as international collaboration on setting standards 

for plastic contamination in food. 

Final Thoughts 
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Jahangir MA, Gilani SJ, Muheem A, and Imam SS's 

chapter on microplastics and nanoplastics in food is an 

insightful and thorough examination of a complex and 

rapidly growing environmental and public health 

concern. As our understanding of the ubiquity and 

potential dangers of plastic pollution continues to 

evolve, the chapter provides essential knowledge for 

researchers, policymakers, and the general public. 

Given the pervasive nature of plastic pollution and its 

potential to disrupt ecosystems and human health, 

addressing the contamination of food by microplastics 

and nanoplastics should be a global priority in the 

coming years. 

References 

1. Jahangir MA, Gilani SJ, Muheem A, Imam SS. 

Microplastics and Nanoplastics in Food. 

InAnalysis of Nanoplastics and Microplastics in 

Food 2020 Dec 2 (pp. 83-99). CRC Press.

2.  

Copyright: ©2024 Jahangir MA. This article is distributed under the terms of the Creative Commons Attribution 4.0 

International License [http://creativecommons.org/licenses/by/4.0/], which permits unrestricted use, distribution, and 

reproduction in any medium, provided you give appropriate credit to the original author[s] and the source, provide a 

link to the Creative Commons license, and indicate if changes were made.     

 

 

 

 

 

 

 

 

 

 

 

 

 

Frontiers in Multidisciplinary Research and Studies is an innovative journal specialized 

in publishing research and review articles falling in the category of Science, Technology, 

Engineering, Education, Literature, Social Science, Jurisprudence, Agriculture, 

Management, Mathematics, Pharmacy and Health Science. 

We promote research among students and young scientists by providing them with special 

discounts and assist them in article writing and editing. 

Submit your articles at: 

submit.manuscript@edwiserinternational.com or edwiser.ijpp@gmail.com  

 

https://doi.org/10.31531/fmrs.1000111
mailto:submit.manuscript@edwiserinternational.com
mailto:edwiser.ijpp@gmail.com

