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Since ancient times, a wide variety of natural organic materials have been used as adhesives, sealants, painting and coating materials. Proteins, oils, gums, natural resins and resinous materials played a prominent role, since their intrinsic properties meant that they could be used not only as painting materials, adhesives, hydro-repellents, coating and sealing agents, but also as flavours, incense, ingredients for cosmetics, medicines and mummification balms. The chemical characterization of such organic materials when properly integrated with related information from historical sources and archaeological data, has in the last few years considerably improved our knowledge of painting techniques, crafts and technologies of the past, and has provided archaeologists with valuable information. In fact, identifying specific materials from molecular patterns helps in assessing the role that these substances played and in determining the use of artefacts on which these residues survive. 

The characterization of organic materials is a challenge for a chemist, due not only to the complexity of the chemical composition of the natural substances that may be present alone and in mixtures, but also to changes in the chemical composition as a consequence of human activities. For instance, heating processes applied to plant resins deeply modified their chemical composition, inducing aromatisation, demethylation and decarboxylation reactions with formation of new species. Moreover, degradation due to ageing under the influence of different environmental circumstances or improper storage leads to further changes in the composition of the original materials.

The analytical procedures based on mass spectrometric techniques applied to artistic objects able to identify artistic/archaeological materials and to study their degradation pathways are outlined. In particular, analytical pyrolysis (EGA-MS and Py-GC/MS), and chromatography/mass spectrometry (GC-MS and HPLC-MS) will be discussed highlighting their abilities in solving complex molecular mixtures and in achieving reliable results [1-3]. The identification at a molecular level of organic materials in heritage objects by using the above techniques, requires the collection of micro-samples followed by micro-destructive analysis, after specific sample pre-treatments. To overcome such a problem, in the last years the analysis of volatile organic compounds (VOCs) released by organic materials in heritage objects has been investigated: the ability of selected ion flow tube-mass spectrometry (SIFT-MS) is herein discussed as a non-invasive tool for VOCs profiling of natural and synthetic resins. SIFT-MS is a direct mass spectrometric technique, recently introduced as a portable device, which achieves quantitative analysis of VOCs at trace levels in real time, by applying precisely controlled ultra-soft chemical ionization using eight different chemical ionization agents, and, above all, avoiding any sampling step [4]. The figure summarizes the main information that we can obtain by using the mentioned analytical techniques. Examples of material identification and degradation studies of paintings and archaeological objects are presented by employing these analytical procedures.
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