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A B S T R A C T

Acrylamide (AA) has been classified as a toxic, harmful, and carcinogenic substance since 2002, and therefore it
is currently widely studied. When functional amino and carbonyl groups of asparagine and reducing sugars are
condensed into Schiff bases, they are transformed into AA molecules at temperatures >120 ◦C. This mechanism is
known as the Maillard reaction and is considered the main AA pathway. Simultaneously, desired browning and
sensory properties are developed. However, changes in chemical composition of the matrix, properties, and
secondary reactions trigger intermediary synthesis, destabilizing the medium and leading to new AA molecules.
Coffee has become the most consumed beverage worldwide. Therefore, the World Health Organization estab-
lished recommended benchmark levels of AA concentrations that could be detected in roasted coffee beans and
by-products (<850 μg/kg). Trace levels of AA can differ between samples due to roasting and brewing condi-
tions, and the analytical and extraction methods chosen for sample analysis.

1. Introduction

A wide variety of food products are transformed by thermal pro-
cesses to ensure their microbiological safety, maintain nutritional
quality, develop sensory properties, or extend their shelf life (Galuch
et al., 2019). However, food contaminants such as acrylamide (AA)
appear during these processes (Pennisi et al., 2013). This molecule was
declared for the first time in 1994 as a “probable carcinogen for humans”
by the International Agency for Research on Cancer (IARC). Later, in
2002, the Swedish National Food Authority confirmed its presence in
many carbohydrate-rich food products at low levels with the support of
Swedish researchers at Stockholm University (Mousavi Khaneghah

et al., 2022). Since then, numerous studies and researchers have focused
on understanding the formation pathways, properties, and carcinogenic
effects of this substance, as well as its precursors, behavior during
storage, and potential mitigation strategies (Guenther et al., 2007;
Michalak et al., 2016; Strocchi et al., 2022; Taeymans et al., 2005;
Yashin et al., 2017).

Human exposure to AA can occur through different routes, including
ingesting food or liquids (e.g., water contaminated with polyacrylamide
flocculants), through skin contact, and inhalation. The health risks of
some instances of neurotoxicity resulted from prolonged exposure to AA
have been previously documented (Mohammadi et al., 2015; Pennisi
et al., 2013; Yamamoto et al., 2023). Previous studies on the behavior of
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