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On display in the newly refurbished Raphael Court at the Victoria and Albert Museum are six cartoons by

Raphael (on loan from Her Majesty The Queen). Previous conservation work (and associated technical studies)

on the cartoons in the 1960s and 1990s had answered many questions regarding the materials used in their

construction, but one outstanding issue was the precise composition of the paint medium, which solubility tests

and amino acid analysis had indicated might be animal glue. Samples taken previously from three of the

cartoons; ‘The Death of Ananias’ and ‘Christ’s Charge to Peter’ (obtained during the 1960s sampling

campaign) and ‘The Blinding of Elymas’ (obtained during

The proteomics results have raised many interesting questions regarding the materials in the samples; was a cattle-based hide
glue used as a paint binder in all three samples, or does this reflect the presence of something else? And what is the significance of
the small number of bird and fish peptides observed in some samples? In Christ’s Charge to Peter, are two separate paints being
observed, one bound in hide glue and the other egg tempera? Are they from two separate campaigns and are they both original?
Finally, does the presence of sheep and goat peptides in The Blinding of Elymas samples indicate a different intervention, and if so,
when? The interpretation of these results is still very much a work in progress.
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he results showed the presence of collagens in all samples, with peptides specific to cattle present in every case. The gelatine
capsules (used to store the samples from The Death of Ananias and Christ’s Charge to Peter) also contained cattle collagens.
However, the capsules are unlikely to be a source of contamination since they contain predominantly pig collagens (not observed in
the samples). Sheep/goat collagens were observed in the samples from The Blinding of Elymas (and also in the capsules, but at a
relatively low number). The high number of sheep/goat peptides in the paper sample compared to the paint sample suggests that
they are probably related to the paper rather than the paint binder.

Table 1 Protein and peptides identification for each layer of the
cartoons and the gelatine capsules.

Figure 1: Percentage of deamidation of asparagine (N) and
glutamine (Q) amino acids in the six analysed samples and
in the gelatine capsules. Error bars indicate confidence
interval around 1000 bootstrap replicates.

the 1990s sampling campaign) were therefore analysed

via high resolution mass spectrometry in an attempt to

provide more precise information on the proteinaceous

content of the paint binder.

The paper samples from all three cartoons also contained a
small number of peptides related to fish and/or bird species,
while the paint sample in Christ’s Charge to Peter also
contained egg proteins.


