
Accepted Manuscript

1H-1H NMR 2D-TOCSY, ATR FT-IR and SEM-EDX for the
identification of organic residues on Sicilian prehistoric pottery

Davide Tanasi, Enrico Greco, Valeria Di Tullio, Donatella
Capitani, Domenica Gullì, Enrico Ciliberto

PII: S0026-265X(17)30527-1
DOI: doi: 10.1016/j.microc.2017.08.010
Reference: MICROC 2890

To appear in: Microchemical Journal

Received date: 1 June 2017
Revised date: 10 August 2017
Accepted date: 11 August 2017

Please cite this article as: Davide Tanasi, Enrico Greco, Valeria Di Tullio, Donatella
Capitani, Domenica Gullì, Enrico Ciliberto , 1H-1H NMR 2D-TOCSY, ATR FT-IR and
SEM-EDX for the identification of organic residues on Sicilian prehistoric pottery,
Microchemical Journal (2017), doi: 10.1016/j.microc.2017.08.010

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

http://dx.doi.org/10.1016/j.microc.2017.08.010
http://dx.doi.org/10.1016/j.microc.2017.08.010


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

 

1
H-

1
H NMR 2D-TOCSY, ATR FT-IR and SEM-EDX for the identification of 

organic residues on Sicilian prehistoric pottery  
 

Davide Tanasi
(1)*

, Enrico Greco
(1,2)

, Valeria Di Tullio
(3)

, Donatella Capitani
(3)

, Domenica 

Gullì
(4)

, Enrico Ciliberto
(2)

 

 
(1) Center for Virtualization and Applied Spatial Technologies (CVAST) & Department of History, University of 

South Florida, 4202 E Fowler Ave SOC 107, Tampa, FL, US, dtanasi@usf.edu; enricogreco@mail.usf.edu 

 

(2) Department of Chemical Sciences, University of Catania, viale A. Doria 6, 95125 Catania, Italy, egreco@unict.it 

cilibert@unict.it; 

 

(3) National Research Council-Institute of Chemical Methodologies (IMC), via Salaria km 29.5, 00015 

Monterotondo, Rome, Italy donatella.capitani@cnr.it, valeria.ditullio@cnr.it; 

 

(4) Soprintendenza BB.CC.AA. di Agrigento, via Ugo La Malfa – Villa Genuardi, 92100 Agrigento, Italy 

domenica.gulli@regione.sicilia.it; 

 

* Corresponding author 

 

Abstract 

Insights into the diets of early societies can be gained, indirectly, from the cultural evidence of 

artefacts related to food procurement, preparation and consumption and human skeletal remains. 

However, more direct evidence for dietary constituents derives from the identification of intact 

plant and animal remains collected during the excavations but also from the exam of the 

amorphous remains of foodstuff associated with artefacts. Organic residues adhering to the 

surface or absorbed into the porous fabric of an unglazed cooking vessel should provide 

important information both about the usage of the vessel and dietary practices. This contribute 

deals with the results of a combined analytical research via 
1
H-

1
H NMR 2D-TOCSY, ATR 

FT-IR and SEM-EDX on organic residues on pottery from two Sicilian prehistoric sites of 

Monte Kronio and Sant’Ippolito. The goal was that to shed new light on the use of certain 

ceramic shapes and infer some hypothesis about ancient dietary habits. 
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1. Introduction 

The opportunity to reconstruct ancient culinary and dietary habits of ancient civilizations 

through the application of laboratory analyses has drastically changed our approach to the study 

of the archaeological record.  

Food habits are constructed in accordance with a broad range of cultural, ideological, and 

interpersonal factors such as status, religion, gender, age, wealth, and more. In this perspective 

food is not just biologically necessary but also it becomes a cognitively prominent material 

culture that plays an active role in constructing and negotiating social distinctions. 

Food practices construct and negotiate identity on numerous levels. At the broadest scale, 

specific foods and cuisines may be used as markers of particular cultures. Food is commonly 

used to establish intra-societal cultural strata, as its acquisition, preparation and consumption 

patterns are usually associated with certain cultural categories. Finally it is an integral 

component of individual identities as people use it to present themselves to the world, using 

food habits to construct their identities.  

The analysis of organic residue employs analytical organic chemical techniques to identify 

nature and origins of remains that cannot be characterized using traditional techniques of 

archaeological investigation (because they are either amorphous or invisible). This field is based 

upon the principle that the biomolecular or biochemical components of organic materials 

associated with human activity survives in a wide variety of locations and archaeological 
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