FROM DIET TO BIOMARKERS: ASSESSING ACRYLAMIDE EXPOSURE IN SINGAPORE 
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Singapore’s total diet study (TDS) identified several prioritised chemical hazards in food, alluding to potential dietary exposure pathways. However, evidence-based assessment of human dietary exposure to these chemicals is lacking across Singapore’s multi-ethnic communities. To address this gap, we established a pilot human biomonitoring study to estimate baseline exposure to acrylamide using blood biomarkers and evaluate their associations with dietary intake. We recruited 300 healthy participants aged 21–60 years from three major ethnic groups. Blood samples were analysed using a validated liquid chromatography-tandem mass spectrometry method, and dietary intake was assessed using a validated food frequency questionnaire.
 
Haemoglobin adducts of acrylamide and its metabolite glycidamide (AAVal and GAVal) were detected in all participants. Biomonitoring equivalent exceedances were observed in 2.0% and 0.3% of participants for AAVal and GAVal, respectively, and occurred predominantly among smokers. Multivariable linear regression analyses did not identify significant associations between individual food intake and haemoglobin adduct concentrations after adjustment for multiple testing. Selected food types identified as potential dietary sources of acrylamide from the Singapore TDS and published literature were included in a reduced rank regression analysis, which identified a dietary pattern characterised by higher consumption of flour confectionery products, coffee, and potato-based foods that was modestly associated with both AAVal and GAVal concentrations.
 
These findings suggest that acrylamide exposure may be influenced by dietary patterns. The observed dietary pattern associations in this pilot study require validation in larger cohorts for precise and robust estimation of effect sizes. This study provides first human evidence of dietary-related chemical exposures in Singapore. 
