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In an ever-changing world, analytical methods must evolve to adapt to increasingly precise and complex demands of the regulation, industries, and consumers. Hence, analytical methods have moved from (mono-)targeted analysis to fingerprinting and multicomponent analysis, from laborious manual extraction to fully automated sample preparation platform, and time-consuming to instant giving result analysis. In addition to the need for result-driven performances and efficiency in terms of time and resources, there is a growing emphasis on the green aspect and energy efficiency of the analytical sector.

In this regard, solid phase microextraction (SPME), introduced almost 35 years ago, and its headspace mode (HS-SPME) quickly after, shine by their easiness and efficiency to capture and concentrate large varieties of compounds in a solvent-free way prior to their analysis. These features make them one of the most preferred methods in the food analysis sector. However, despite its excellent capabilities, HS-SPME suffers from poor extraction of low-volatile compounds for which increased temperature or longer extraction time may help [1]. However, these conditions can be incompatible with some delicate matrices and analytes, while lengthening the analysis time. Moreover, longer time may exacerbate the displacement effect when relevant [2].

To tackle this issue, several possibilities have been developed over the past decades. One solution is to play adjust the equilibrium conditions by performing extraction under vacuum (Vac-SPME). This allows to decrease the gas-phase resistance to the mass transfer and speeds up the volatilization of low-volatile compounds in the headspace [3]. This concept combined with the ability to trap several extractions before injecting them in a single concentrated analytical shot (Multi-Cumulative trapping, MCT) has been investigated for olive oil and led to an increase of the sensitivity (especially for low-volatile compounds) but also of the obtained information level for cross-sample studies for the same equivalent analysis time [4].

Vac-SPME has been optimized in the present work to quantify 5-hydroxymethylfurfural (5-HMF) by GC×GC-MS in honey and to investigate the possibility of simultaneously analyzing the volatile profile. 5-HMF is a processing contaminant induced by thermal treatment and aging and used as a quality marker. This compound is regulated by the (EU 2001/110/EC) with a maximum limit level of 40 mg/kg and is usually analysed by spectrophotometry after White [AOAC980.23] or Winkler method using Carrez reagents for both, and p-toluidine and barbituric acid for the later or by diluting and then injecting in HPLC [5]. The performance as well as the greenness of the proposed method is compared to the reference HPLC method.
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