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Abstract

Background and Objective: Acrylamide, as one of the emerging
contaminants in food and the environment, has become a global concern
in the field of food safety and human health. It is primarily formed by
the Maillard reaction between reducing sugars and the asparagine under
high temperatures. Additionally, the widespread use of polyacrylamides
(PAMSs) in various industries, including water treatment, drilling, and
agriculture, has led to increased environmental pollution. The aim of the
present study is to narrative review of the presence of acrylamide in
food, examine its possible risks to human health and the environment,
and review the current and novel strategies for its detection, reduction,
and control.

Materials and Methods: In this review study, a comprehensive
approach was adopted to examine the sources and mechanisms of
acrylamide formation, environmental contamination pathways, health
and environmental effects, and its detection methods (such as GC-MS
and LC-MS). Moreover, relevant technologies and mitigation strategies
such as the Acrylamide Toolbox and the ALARA principle were
discussed.

Results: Acrylamide possesses carcinogenic, neurotoxic, genotoxic, and
reproductive toxicity potential, and its presence in the food supply and
water sources poses a major threat to public health. The findings indicate
that controlling this contaminant involves significant coordination
among policymakers, the food industry, scientists, and regulatory
agencies, along with the creation and enforcement of contemporary
benchmarks and the application of cutting edge scientific innovations.
Conclusion: Effective management of acrylamide requires an integrated
collaborative approach involving scientific, industrial, and regulatory
frameworks. Constructing proper frameworks of collaboration can
greatly aid public health through reduced exposure if knowledge,
international standards, and new technologies are properly applied.
Keywords: Acrylamide, Emerging Contaminant, Food Safety,
Environmental Hazards, Acrylamide Toolbox, LC-MS, GC-MS,
ALARA Principle
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