
CONCLUSIONS

A wide screen characterization of materials, inorganic and organic molecules extracted from artworks is gaining an even more increasing

importance. Data collected can be used not only for restoration purposes but also to reconstruct historical informations. We could identify :

Arabic gum as main component of both preparative layers (samples A and C) and samples taken from the surface (D and B);

The detection of collagen lead to envisage that animal glue was used in the construction of the sarcophagus;

 Lipids and proteins fractions analyses clearly suggest that egg was used as binder in the decoration of the sarcophagus coffin;

The interesting aspect of our approach is represented by the heterogeneity of unambiguously identified molecules and on the use of data

collected which (in agreement with literature data) led to the characterization of the different layers sarcophagus.
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SAMPLE

IDENTIFIED 

PROTEIN 

(ACCESSION 

NUMBER)

SCORE

SEQUENCE 

COVERAGE

(%)

N°

PEPTIDES

A

Lysozyme

(P00700)
100 24 4

Collagen alpha-

1(I)

(P02453)

89 11
3

Collagen alpha-

2(I)

(P85154)

72 4
2

Lysozyme

(P00700)
120 24 4

B

Lysozyme

(P00700) 68 17 2

C

Collagen alpha-

1(I)

(P02453)

764 41 14

Collagen alpha-

2(I)

(P02465)
41 24 12

Collagen alpha-

1(III)

(P02458)

278
24 9

Lysozyme

(P00700) 120 24
4

D
Lysozyme

(P00700)
48 12 2

Sample description

Wood micro-samples were collected from parts that were exposed due to fractures.

For the characterization, four samples (A, B, C and D) were collected:

• Sample A, white preparative layer;

• Sample C, yellow preparative layer;

• Samples B and D external layers connected to the decoration of the sarcophagus.

SAMPL

E
RT(MIN) Fatty Acids Methyl Esters

A

19,65 PALMITIC ACID

21,61 OLEIC ACID

21,9 STEARIC ACID

24,12 10-OCTADECENOIC ACID

27,42
9-OCTADECENOIC ACID, (2-

PHENYL-1,3-DIOXOLAN-4-YL)

B

19,65 PALMITIC ACID

20,83 HEXADECANOIC ACID, 1-4-METHYL

21,53 9,12-OCTADECADIENOIC ACID

21,62 OLEIC ACID

21,67 10-OCTADECENOIC ACID

21,9 STEARIC ACID

C

19,65 PALMITIC CID

21,61 OLEIC ACID

21,89 STEARIC ACID

D

19,95 PALMITIC ACID

21,62 OLEIC ACID

21,9 STEARIC ACID

Wood identification

Acacia-SEM images:

• A- Tangential section 500x;

• B- Tangential section, 2000x.Optical microscope

Acacia-Photo of: 

• A and B- Section;

• C and D-Tangential

Section.
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Optical microscope section stratigraphy, 100X

The first visible layer in section constitutes the inhomogeneous varnish on

the cover; immediately below there is the yellow preparative layer(sample

C), which turns out to be the "gold" bottom present on the whole cover,

characteristic of this type of sarcophagi belonging to the "yellow coffin"

series. Below, there is the white preparative layer (sample A) and the last

layer of preparation called "mouna" (not the subject of our study).

Thin layers sections optical microscopy 
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Background

The molecular characterization of historical artefacts is becoming an increasingly important aspect for cultural heritages[1]. Nowadays all the developments in extraction,

separation and analytical methodologies can be helpful for challenging tasks, such as the reconstruction of the “chemical palette” used by artists [2]. Natural compounds were

widely used for the preparation of artworks: proteinaceous materials were the main constituents among the others of different kind of glues [3], polisaccharidic materials (extracted

from plants), were commonly used for preparative layers [4], varnishes were usually constituted by mixtures of terpenes, color pigments are easily suspended in oil [5], etc.

Any of the informations play a fundamental role both for restoration purposes and for the reconstruction of historical informations. Therefore, a wide screen procedure to collect as

much informations as possible, avoiding numerous sampling procedure, is rather desirable. To this aim, a multi-analytical approach can represent the best option, mostly because

of the considerable heterogeneity, which characterize compounds in an artwork.

Our protocol was applied for the characterization of the original constituent materials (both organic and inorganic) extracted from preparative layers of the lid of a wooden

sarcophagus, which can be dated by iconography towards the end of the XXIst and the beginning of the XXIInd Dynasty.

SAMPLE RT(MIN) MONOSACCHARIDES

A
18,57 GALACTOSE

22,08 GLUCURONIC ACID

B

13,49 RHAMNOSE

15,71 ARABINOSE

18,46 GALACTOSE

C

14,3 RHAMNOSE

16,24 ARABINOSE

18,35 GALACTOSE

22,07 GLUCURONIC ACID

D

14,30 RHAMNOSE

16,25 ARABINOSE

18,34 GALACTOSE

22,03 GLUCURONIC ACID
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