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Abstract

Cyclic aromatics, particularly polycyclic aromatic hydrocarbons (PAHs), have garnered significant attention due
to their prevalence in prepared meals and their potential health risks. This abstract outlines the development, health
implications, pollution sources, and testing techniques associated with these compounds. The formation of cyclic
aromatics during cooking processes, such as grilling, smoking, and frying, is influenced by factors like temperature,
cooking time, and type of food. Health risks associated with exposure to cyclic aromatics include carcinogenicity,
mutagenicity, and teratogenicity, with prolonged exposure linked to various cancers and other chronic diseases. Pollution
from cyclic aromatics primarily arises from the incomplete combustion of organic matter, contributing to environmental
contamination and human exposure. Advanced testing techniques, including gas chromatography-mass spectrometry
(GC-MS) and high-performance liquid chromatography (HPLC), have been developed to detect and quantify cyclic
aromatics in food. These methods are critical for monitoring and regulating the presence of hazardous compounds
in prepared meals, ensuring food safety, and protecting public health. This comprehensive overview highlights the
importance of continued research and stringent regulatory measures to mitigate the risks posed by cyclic aromatics in
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the food industry.
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Introduction

In recent years, the presence of cyclic aromatics in prepared
meals has emerged as a significant concern for both public health and
environmental sustainability. Cyclic aromatics, such as polycyclic
aromatic hydrocarbons (PAHs) and heterocyclic aromatic amines
(HAAs), are organic compounds formed during the cooking and
processing of food, particularly at high temperatures and in the
presence of fats or proteins [1].

Development and Occurrence

The development of cyclic aromatics in prepared meals is
predominantly linked to cooking methods such as grilling, frying,
smoking, and baking. These processes can lead to the formation of PAHs
through incomplete combustion of organic materials or the pyrolysis
of fats and proteins [2]. Similarly, HAAs can form when amino acids,
sugars, and creatinine react at high temperatures, particularly during
the cooking of meats and fish.

As the demand for convenience foods and processed meals
continues to rise, so does the potential for exposure to cyclic aromatics.
Industrial food preparation methods, including commercial frying
and grilling techniques, further contribute to the presence of these
compounds in the food supply chain [3].

Health Risks

Cyclic aromatics pose significant health risks due to their potential
carcinogenicity and mutagenicity. PAHs, for instance, have been
classified as probable human carcinogens by international health
agencies. Prolonged exposure to PAHs through dietary intake has been
associated with an increased risk of cancers, particularly gastrointestinal
and lung cancers [4].

Similarly, HAAs have been identified as potent carcinogens in
animal studies, with evidence suggesting a correlation between high
consumption of well-done meats and an elevated risk of colorectal,
pancreatic, and prostate cancers in humans [5].

Environmental Pollution

Apart from health concerns, the presence of cyclic aromatics in
prepared meals contributes to environmental pollution. Cooking
emissions, particularly from commercial kitchens and food processing
facilities, release PAHs into the atmosphere. Once airborne, these
compounds can undergo transformation and deposit onto surfaces,
soil, and water bodies, posing risks to ecosystems and human health
through secondary exposure pathways [6].

Testing Techniques

Detecting and quantifying cyclic aromatics in prepared meals
require sophisticated analytical techniques. Gas chromatography-mass
spectrometry (GC-MS) and liquid chromatography-mass spectrometry
(LC-MS) are commonly employed methods for the accurate
identification and measurement of PAHs and HAAs in food samples.
These techniques offer high sensitivity and specificity [7], enabling food
safety authorities and regulatory bodies to monitor compliance with
safety standards and guidelines.

Discussion

Cyclic aromatics, particularly polycyclic aromatic hydrocarbons
(PAHs), pose significant concerns in the context of prepared meals
due to their formation, health risks, environmental impact, and the
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challenges associated with their detection and mitigation [8].
1. Development and Formation
Cooking processes

Cyclic aromatics, including PAHs, are formed predominantly
during cooking processes that involve high temperatures and
incomplete combustion of organic materials. Common sources include
grilling, frying, roasting, and barbecuing, where fat drippings and
smoke can deposit PAHs onto food surfaces.

Industrial processes

In addition to cooking methods, industrial food preparation
techniques can also contribute to PAH formation. Processes such
as smoking, drying, and curing of foods can introduce PAHs from
sources like smoke generated from wood or fossil fuels used for heating
or processing [9].

2. Health Risks
Carcinogenic potential

PAHs are classified as carcinogenic to humans by the International
Agency for Research on Cancer (IARC). Prolonged exposure to high
levels of PAHs through consumption of contaminated foods has been
linked to an increased risk of developing various cancers, particularly
lung, bladder, and gastrointestinal cancers.

Developmental and reproductive effects

Certain PAHs have been associated with developmental and
reproductive toxicity. Exposure during critical periods of fetal
development or early childhood may disrupt normal growth and
development processes, impacting long-term health outcomes.

Acute toxicity

High levels of PAH exposure can also lead to acute health effects,
such as respiratory irritation, nausea, and neurological symptoms.
These effects are more commonly associated with occupational
exposures but underscore the potential risks associated with PAH
contamination in food [10].

3. Environmental Pollution
Airborne emissions

PAHsare not only a concern in food but also contribute significantly
to environmental pollution. Combustion processes, including those
involved in cooking and industrial activities, release PAHs into the
atmosphere. Once airborne, PAHs can travel long distances and
deposit onto soil and water bodies, posing risks to ecosystems and
human health through inhalation and ingestion.

Soil and water contamination

PAHs can accumulate in soil and water, where they persist
for extended periods due to their low solubility and resistance to
degradation. Contaminated soil and water can then affect agricultural
products, further contributing to human exposure through the food
chain.

4. Testing Techniques
Analytical methods

Detecting and quantifying PAHs in prepared meals require
sensitive and reliable analytical techniques. Common methods

include gas chromatography-mass spectrometry (GC-MS) and liquid
chromatography-mass spectrometry (LC-MS). These techniques enable
the identification of specific PAH compounds and their concentrations
in food samples.

Regulatory standards

Regulatory agencies worldwide, such as the European Food Safety
Authority (EFSA) and the U.S. Food and Drug Administration (FDA),
have established maximum limits for PAHs in food products to protect
public health. Testing laboratories adhere to these standards to ensure
food safety and compliance with legal requirements.

Mitigation strategies

Toreduce PAH levels in prepared meals, food processing techniques
can be optimized to minimize exposure to high temperatures and
direct contact with smoke or combustion by-products. Additionally,
improving ventilation systems and using clean fuels in industrial
settings can help mitigate environmental PAH emissions.

Conclusion

Cyclicaromatics, particularly PAHs, present multifaceted challenges
in the context of prepared meals. Their formation during cooking
processes, health risks associated with consumption, environmental
pollution from industrial activities, and the complexities of detection
and mitigation underscore the need for rigorous monitoring and
regulatory oversight. Implementing effective testing techniques,
adhering to stringent regulatory standards, and adopting preventive
measures in food production are crucial steps toward minimizing PAH
exposure and safeguarding public health. Continued research and
technological advancements will further enhance our understanding
and management of cyclic aromatic contaminants in food systems.
The presence of cyclic aromatics in prepared meals represents a
complex challenge at the intersection of food safety, public health, and
environmental sustainability. Addressing this issue requires concerted
efforts from food producers, regulatory agencies, and consumers to
minimize exposure, implement stringent monitoring protocols, and
promote safer cooking practices. By enhancing awareness, adopting
preventive measures, and leveraging advanced testing techniques,
stakeholders can mitigate the risks associated with cyclic aromatics and
safeguard both human health and the environment.

References

1. Torres AG (2004) Current aspects of Shigella pathogenesis. Rev Latinoam
Microbiol 46: 89-97.

2. Bhattacharya D, Bhattacharya H, Thamizhmani R, Sayi DS, Reesu R, et al.
(2014) Shigellosis in Bay of Bengal Islands, India: Clinical and seasonal
patterns, surveillance of antibiotic susceptibility patterns, and molecular
characterization of multidrug-resistant Shigella strains isolated during a 6-year
period from 2006 to 2011. Eur J Clin Microbiol Infect Dis; 33: 157-170.

3. Von-Seidlein L, Kim DR, Ali M, Lee HH, Wang X, et al. (2006) A multicentre
study of Shigella diarrhoea in six Asian countries: Disease burden, clinical
manifestations, and microbiology. PLoS Med 3: e353.

4. Germani Y, Sansonetti PJ (2006) The genus Shigella. The prokaryotes In:
Proteobacteria: Gamma Subclass Berlin: Springer 6: 99-122.

5. Jomezadeh N, Babamoradi S, Kalantar E, Javaherizadeh H (2014) Isolation
and antibiotic susceptibility of Shigella species from stool samplesamong
hospitalized children in Abadan, Iran. Gastroenterol Hepatol Bed Bench 7: 218.

6. Sangeetha A, Parija SC, Mandal J, Krishnamurthy S (2014) Clinical and
microbiological profiles of shigellosis in children. J Health Popul Nutr 32: 580.

7. Nikfar R, Shamsizadeh A, Darbor M, Khaghani S, Moghaddam M. (2017) A
Study of prevalence of Shigella species and antimicrobial resistance patterns
in paediatric medical center, Ahvaz, Iran. Iran J Microbiol 9: 277.

J Anal Bioanal Tech, an open access journal

Volume 15 ¢ Issue 6 » 1000653


https://www.researchgate.net/profile/Alfredo-Torres-13/publication/6733606_Current_aspects_of_Shigella_pathogenesis/links/5788e7f908ae59aa6675c3b3/Current-aspects-of-Shigella-pathogenesis.pdf
https://link.springer.com/article/10.1007/s10096-013-1937-2
https://link.springer.com/article/10.1007/s10096-013-1937-2
https://link.springer.com/article/10.1007/s10096-013-1937-2
https://link.springer.com/article/10.1007/s10096-013-1937-2
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.0030353
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.0030353
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.0030353
https://www.mdpi.com/1660-4601/7/10/3657
https://www.researchgate.net/publication/266559996_Isolation_and_antibiotic_susceptibility_of_Shigella_species_from_stool_samples_among_hospitalized_children_in_Abadan_Iran
https://www.researchgate.net/publication/266559996_Isolation_and_antibiotic_susceptibility_of_Shigella_species_from_stool_samples_among_hospitalized_children_in_Abadan_Iran
https://www.researchgate.net/publication/266559996_Isolation_and_antibiotic_susceptibility_of_Shigella_species_from_stool_samples_among_hospitalized_children_in_Abadan_Iran
https://www.researchgate.net/publication/275279476_Clinical_and_Microbiological_Profiles_of_Shigellosis_in_Children
https://www.researchgate.net/publication/275279476_Clinical_and_Microbiological_Profiles_of_Shigellosis_in_Children
https://www.researchgate.net/publication/322241326_A_Study_of_prevalence_of_Shigella_species_and_antimicrobial_resistance_patterns_in_paediatric_medical_center_Ahvaz_Iran
https://www.researchgate.net/publication/322241326_A_Study_of_prevalence_of_Shigella_species_and_antimicrobial_resistance_patterns_in_paediatric_medical_center_Ahvaz_Iran
https://www.researchgate.net/publication/322241326_A_Study_of_prevalence_of_Shigella_species_and_antimicrobial_resistance_patterns_in_paediatric_medical_center_Ahvaz_Iran

Citation: Sumit K (2024) The Development, Health Risk, Pollution, and Testing Techniques of Cyclic Aromatics in Prepared Meals are outlined. J Anal
Bioanal Tech 15: 653.

Page 3 of 3

8. Kacmaz B, Unaldi O, Sultan N, Durmaz R (2014) Drug resistance profiles (2018) Characterization of integrons, extended-spectrum B-lactamases, AmpC

and clonality of sporadic Shigella sonnei isolates in Ankara, Turkey. Braz J cephalosporinase, quinolone resistance, and molecular typing of Shigella spp.
Microbiol 45: 845-849. Infect Dis 50: 616—624.

9. Zamanlou S, Ahangarzadeh Rezaee M, Aghazadeh M, Ghotaslou R, et al. 10. Varghese S, Aggarwal A (2011) Extended spectrum beta-lactamase production

in Shigella isolates-A matter of concern. Indian J Med Microbiol 29: 76.

J Anal Bioanal Tech, an open access journal Volume 15 « Issue 6 » 1000653


https://www.scielo.br/j/bjm/a/Htz6sd9LKRKCvh6PsJW8tZQ/?lang=en
https://www.scielo.br/j/bjm/a/Htz6sd9LKRKCvh6PsJW8tZQ/?lang=en
https://www.tandfonline.com/doi/abs/10.1080/23744235.2018.1455222
https://www.tandfonline.com/doi/abs/10.1080/23744235.2018.1455222
https://www.proquest.com/openview/1c2d10c14c5a74838d263bf6c450160b/1?pq-origsite=gscholar&cbl=226513
https://www.proquest.com/openview/1c2d10c14c5a74838d263bf6c450160b/1?pq-origsite=gscholar&cbl=226513

	Corresponding author
	Abstract 

