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determination of acrylamide and 4-hydroxy-2,5-dimethyl-3(2H)-furanone in baby food
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Abstract:

Acrylamide, a heat-generated food contaminant, has been associated with neurotoxic effects in humans and was classified under
group 2A as a probable human carcinogen by the International Agency Research on Cancer (IARC) [1]. Additionally, 4-hydroxy-
2,5-dimethyl-3(2H)-furanone (DMHF), a furanic compound, has demonstrated genotoxic effects in vitro as also in vivo [2]. In this
study, a new accurate liquid chromatography-tandem mass spectrometry method was developed for simultaneous analysis of
acrylamide and DMHF in baby food. To the best of our knowledge, this is the first study on DMHF in baby foods as well as
pioneer in acrylamide monitoring in baby foods from Brazil. For this, a sample preparation method was optimized, which involves
acetonitrile-based extraction, followed by dispersive solid-phase extraction (d-SPE) using primary and secondary amine sorbent
(PSA) and then, a final cleanup of extract by solid phase extraction (SPE). An ACQUITY ultra-performance liquid chromatography
(UPLC) system interfaced to a Quattro Premier XE triple quadrupole mass spectrometer with electrospray ionization (ESI) source
(WATERS) was employed for analysis. The chromatographic separation was achieved on a C8 column (150 mm x 2.1 mm i.d.,
5um particle size) at 30°C with a flow rate of 0.2 ml/min, and the injection volume was 20 pl. The mobile phases consisted of
Milli-Q water (A) and acetonitrile (B), both containing 0.01% of formic acid, and the elution gradient employed was as follows: 0
min, 5% B; 5 min, 50% B; 5.1 min, 100% B; 6-10 min 5% B, resulting in a total run time of 10 min. Data acquisition was carried
out in selective reaction monitoring (SRM) mode employing ESI in positive mode, whose conditions were: capillary voltage 3 KV;
temperatures of source at 120°C and desolvation at 400°C and gas flow 500 L/h. The collision energy and cone voltage were 10
and 25 V. The m/z 55 and 44 (acrylamide) and m/z 101 and 83 (DMHF) were used respectively for quantitative and confirmative
purposes. As a great result, the optimized sample preparation method provided sufficient removal of potential analytical
interfering commonly present in fruit-based matrices, the amino acid valine, without affecting the sensitivity, trueness and
precision of the method. Limits of detection (LOD) and quantification (LOQ) of 10 and 20 pg/kg were obtained for both analytes.
Linearity in solvent-only and matrix-matched calibration curves was achieved in the range between 10 and 300 ug/kg, with
determination coefficients higher than 0.99. Matrix effects, calculated from slopes obtained for solvent and matrix-matched
calibrations, were observed for acrylamide (—45%) and DMHF(-11%). Recoveries between 75 and 115% were obtained for the two
studied compounds from blank baby foods spiked at 20 (LOQ), 100 and 200 pg/kg. Precision, under repeatability and within-
laboratory reproducibility conditions, was verified with RSD values < 20%. In addition, by using data obtained from in-house
validation, was possible to estimate the expanded measurement uncertainty for the levels of acrylamide and DMHF detected in
the samples, whose values were lower than 25%. The applicability of proposed analytical method was evaluated by analyzing 20
baby food samples available in Brazilian markets.
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