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Introduction

Bread contains human knowledge: from knowledge concerning fertility 
of the land to farming methods harvesting, and seed processing, not to 
mention the different possibilities of consumption of cereals and the 
different ways in which they are cooked.

In bread, we find all those components: the transformation of the 
natural landscape, technological and economic development which 
over the centuries have led to the building of a social organization, with 
a precise division and distribution of tasks and roles. 

Saverio Manetti was the co-founder of the Academy of Georgofili, 
the first European agricultural academy and he presented the Botani-
cal and Physical Fiorentine Imperial Society in 1764 a treatise on Delle 
specie diverse di frumento e di pane siccome della panizzazione e di tutte quelle 
piante, e parti di esse singolarmente, che in occasione di carestia possono pa-
nizzarsi, o per alimento in altra maniera usato possono al pane supplire, one 
of the best agronomy texts of the eighteenth century. 

Saverio Manetti, by presenting this treatise, was reflecting on the 
needs of the biggest social crisis of the eighteenth century (1763-1766) 
and the fundamental problem concerning the nutrition of farmers and 
the urban supply. 

The book thanks to google books can be read in all its entirety (You 
can web search on http://books.google.com), and appears in no way 
dated because, by describing the customs of different populations, it 
explains how to make bread with others flours, such as the ones ob-
tained from legumes, in order to support subsistance. 

It is significant that the UN chose 2016 as the international year of 
legumes, to ensure food security all over the world. 
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Fig. 1. The title page of the first edition (1764): Delle specie diverse di frumento e di pane 
siccome della panizzazione e di tutte quelle piante, e parti di esse singolarmente, che in occasione 
di carestia possono panizzarsi, o per alimento in altra maniera usato possono al pane supplire, 
by Saverio Manetti.

In his book, Saverio Manetti, a medical doctor and naturalist, analyzed 
the issues with a scientific method which can now be defined as typical 
of the new “Nutraceutical” discipline. 

The idea was that bread is directly connected with human subsistance 
and the properties of the ingredients used to make bread are connected 
with health. 

However, the scientist immediately expanded his research to other 
fundamental aspects, which are still important today, in order to add 
value to bread and published an article dedicated to “pane composto, 
e praticato per lo più per tornagusto, e delizia”.
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In this book, some researchers from different departments of the 
Sapienza University of Rome and others from different research insti-
tutes of the Rome area present the first results of their work produced 
under a multidisciplinary project funded by the Sapienza University 
of Rome (Progetti multidisciplinari 2014). The convergence of archeol-
ogy, anthropology, geography, history of science, economy and phys-
ico-chemical characterization makes it possible to valorize the prod-
uct by ensuring the quality of the production. An approach of this 
kind is essential to highlight the link between products and territories, 
which has developed over the centuries and which has produced he 
specificity of bread.

The research proposals which aimed at enhancing the product will 
be the entire value chain: the soil, the climate, the choice of species to be 
cultivated, the practice cultivation, harvesting, handling, production, 
consumption and marketing with references to landscape, natural assets 
and cultural heritage. 

The use of bread involves a complex interplay of geographical, eco-
nomic, social and cultural rights. Man in this way not only builds a rela-
tionship with nature through his eating habits, but also defines himself 
and its social world. Through an economic, historical, geographical and 
anthropological survey, the importance of bread can be studied in all 
its meanings: nutritional, symbolic and cultural. The analysis of feed-
ing behavior in a diachronic perspectiveand with a multidisciplinary 
approach expresses a multitude of the characteristics of man and of the 
human condition. In this sense, power is translated into a set of rules 
regarding the uses and customs that depend on social structure. 

An accumulation of knowledge by archeologists is to be expected 
mainly in the following domains: an evaluation of systems of flour pro-
duction, bread ingredients and baking. Archaeological cooking instal-
lations, such as ovens, and other instruments involved in production 
will be considered. 

Specific analyses of raw materials (i.e. wheat and yeast), investigated 
by the methods of “molecular fingerprinting”, also to define their origin 
(i.e., Autochthon yeasts), will find correspondence in the study of the 
various tools, processes and cultures that over the centuries have charac-
terized production.

The molecular fingerprinting obtained by spectroscopic methods 
makes it possible to carry out a systemic characterization of products, 
which will be useful in defining origin and quality. 
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The properties of food are represented in the spectra in a way that 
can be decoded only through an integrated interpretation of the experi-
mental data with the “stories” of the product.

The analysis of food with these methods is not limited to a simple de-
scription of the individual substances, but will include the identification 
of the chemico-physical correlation between the different components: 
the structure of the food matrix, the content of specific substances as a 
result of the chemical transformation of others.

The sensorial characteristics of the product, its quality and other 
properties such as, for example, shelf-life must be considered as emer-
gent properties from the sum in “the Bread System”. 



1.1. Introduction

Domestication of cereals is the main markers of the rising of agriculture 
in Prehistory. The first testimonies of this groundbreaking change in the 
economical and social system of the prehistoric communities dates back 
to the beginning of the Prepottery Neolithic of the Near East, around 
12000 BP.

Cereals exploitation implies the processing of seeds for the produc-
tion of food. The production of flour from seeds by grinding is the best 
system for obtaining an high digestible and workable product. The pro-
duction of flour is much older than the domestication of cereals and it 
dates back to the Upper Paleolithic1. When domestication started the 
“grinding technology” was applied to cereals for the preparation of var-
ious types of food including bread.

Direct traces of bread in prehistoric contexts are not easy to detect; 
however, it is possible to evaluate its presence on the basis of indirect 
data as objects and installations associated to bread production and 
consumption.

In this chapter we present a brief overview of the direct and indi-
rect evidences of bread production in Prehistory through the discus-
sion of the data coming from our researches in Prehistoric Near East 
and Europe.

1 Revadin et al. 2010.
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1.2. Bread in the Near East (F. Balossi-Restelli, L. Mori)

Bread in the Near East is today and was in the past the main staple 
food; it constitutes the major part of most people’s diet and in Near East-
ern ancient and modern languages the term for ‘bread’ is also used as 
generic name for food.2 The Sumerian sign NÍG /GAR is used both in 
Sumerian and later Akkadian to indicate “bread” but also a more gen-
eral term for “food/nourishment”. Villagers today do not ask if guests 
want something to eat but if they want bread. 

The first written sources in the history of the Near East (III millenni-
um BCE) report that cereal production, consumption and re-distribution 
were at the base of the ancient Near Eastern economy and thus give us 
the perception of the importance of bread in ancient near eastern society.3

Recognising bread archaeologically is not easy as its ingredients 
and modes of production leave little traces. Bread is basically a dough 
of flour and water. Flour production is evidenced in the Near East 
since the earliest phases of the Epipalaeolithic. The use of wild cere-
als is attested at Ohalo, in the Jordan river valley, since 19000 BP and 
stone mortars appear around 15000 BP.4 Mortars, querns, pestles, car-
bonized cereals and legumes (rye, barley, triticum, lentils) will then be-
come abundant in the following Natufian period (12000-10000 BCE).5 
Ground stone – basalt – tools represent from now on the most recur-
rent and common artefacts in the archaeological record. We can thus 
hypothesise that bread was prepared in the Near East since the end of 
the Epipalaeolithic. Severe abrasion on the teeth of humans from the 
Neolithic site of Abu Hureyra furthermore suggests that such bread 
must have been rather gritty to chew.6 Ancient texts confirm that, even 
later on, when grinding was surely able to reach different degrees of 
fineness of the flour, coarser (tappinnum – coarse-grained flour made 
of barley) or finer flours (sasqûm – fine grade flour mostly derived 

2 C. Delaney, The Seed and the Soil: Gender and Cosmology in a Turkish Village Society, Los 
Angeles CA, 1991.

3 M. Liverani, Uruk la prima città, “Il ciclo dell’orzo”, Bari, 1998, in particular pp. 47-51.
4 D. Nadel and I. Herskovitz, New subsistence data and human remains from the earliest 

Levantine Epipaleolithic, Current Anthropology 32, 1991, pp. 631-5.
5 O. Bar-Yosef, The Natufian culture in the Levant, threshold to the origins of agriculture, 

Evolutionary Anthropology, vol. 6, 1998, pp. 159-177.
6 A.M.T. Moore, The inception of potting in western Asia and its impact on economy, 1995, 

in W.K. Barnett and J.W. Hoopes The Emergence of Pottery: Technology and Innovation 
in Ancient Societies,. Washington DC, Smithsonian Institution Press, 1995, pp. 39-53.
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from emmer) still existed. Simple saddle (mostly basalt) querns were 
used for grinding.

Ingredients and flavours could vary: at the Prepottery Neolithic site 
of Jerf el Ahmar, two charred “seed cakes” have been found, obtained 
by finely pounding some Brassica or Sinapis seeds.7

Epigraphic sources mentioning flour, bread and pastry, are abun-
dant but at times difficult to translate as we do not know how to differ-
entiate between the different types of breads or pastries; one has the im-
pression that at times local names are used to describe specific breads, 
thus possibly not understood by everyone at that time too. 

In Ur III documents (end of III millennium) bread was described 
either by size or type or shape, generally measured in litres, according 
to the quantity of cereal needed to make it. It is often not clear though 
whether a single loaf has been made out of the specific amount of flour 
or more; loaves weighing 600, 300, 200, 150 and 120 grams each have 
been reported for the pre-Sargonic Lagash.

Another important issue is that of yeast; whilst Natufian breads 
(12000-10000 BCE) were most probably unleavened, and were basi-
cally only a heated thick mixture of pounded cereal and water, we do 
not know whether the Neolithic ones were leavened or not.8 Debates 
on the beginning of the use of yeasts in the Near East are still open; 
we know that they were surely used in beer production at the begin-
ning of the III millennium BCE.9 It has furthermore been demonstrat-
ed that Mesopotamian bread was leavened by adding flour of Vicia 
ervilia (bitter vetch) and Cicer arientinum (chick pea) to the bread flour, 
plants known and domesticated since the 9th millennium BCE. Data 
known today is thus non-conclusive, but we could thus say that leav-
ened breads could potentially have been produced at least since the 
Neolithic period.

7 G. Willcox, Charred plant remains from a 10th millennium BP kitchen at Jerf el Ahmar, 
Vegetation History and Archaeobotany, 11, 2002, pp. 55-60.

8 S.H. Katz, M. Voigt, Bread and Beer: The Early Use of Cereals in the Human Diet, 
Expedition, vol. 28/2, 1986, pp. 23-34.

9 R.H. Michel, P.E. McGovern et al, Chemical Evidence for ancient beer, Nature, 360, 
1992, p. 24.
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1.3. Evidences of ovens in the Neolithic of Italian 
Peninsula (C. Conati-Barbaro)

Structures specifically used for baking bread are quite rare in the 
Italian Neolithic. The most common evidence are the bases of small clay 
ovens most likely with domed vaults, found within villages (Olivento, 
Trasano, Ripa Tetta, Favella) or inside individual dwellings, according 
to a well known model of the Aegean area10.

Completely different are the 23 underground ovens found at the an-
cient Neolithic site of Portonovo (AN), which date back to the first half 
of the VIII millennium BP cal. Since september 201111 five excavation 
campaigns have been undertaken by the Sapienza University of Rome 
over an area of about 600 m2 (fig. 1). This site represents a unique evi-
dence in Italy which can only be compared with Neolithic contexts of 
Central Europe, from Slovakia to France12, 13.

10 C. Conati Barbaro, Fuoco per cuocere, fuoco per produrre: forni e fosse di combustione nel 
Neolitico italiano, 2014, in Amore per l’antico. Dal Tirreno all’Adriatico, dalla Preistoria al 
Medioevo ed oltre. Studi di Antichità in onore di Giuliano de Marinis, a cura di Baldelli 
G., Lo Schiavo F., Scienze e Lettere Editore, pp. 367-378.

11 C. Conati Barbaro, Cooking, working and burying in Ancient Neolithic: the ovens of 
Portonovo (Marche, C. Italy),2013, with contributions by Acquafredda P., Catalano P., 
Celant A., Di Giannantonio S., Lelli R., Muntoni I.M., Pallara M., Ruggero G., Origini 
XXXV, pp. 31-82.

12 J. Petrasch, Typologie und Funktion neolitischer Öfen in Mittel- und Südeuropa, Acta 
Praehistorica et Archaeologica 18, 1986, pp. 33-83.

13 D. Staššiková-Štukovkhá, The Stone and Middle Age Ovens in Loess Sites of Slovakia. 
Influences on their Quality for Food Preparation, Civilisations 49, 2002, pp. 259-269.

Fig. 1.1. Three archaeological ovens from Portonovo.
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The ovens have circular bases, with diameters ranging from 1,50 
to 2,00 m, an average height of 0,45 m, a single central opening and 
were originally excavated in the colluvial sediment and consolidated 
with fire.

So far it was not found any settlement connected to this site which 
could definitely be considered as a “specialized” production area. 

Which function did these ovens have? Could they be ovens used to 
bake bread? Samples of oven’s floors, walls, and vaults have been ana-
lyzed by means of Powder X-ray Diffraction (PXRD) analysis which 
places at 500° C. the maximum temperature reached, too low for pot-
tery firing. Numerous charred barley caryopses were found inside four 
ovens, proving the hypothesis that the ovens were used for roasting 
cereals. Many ground stones were found close to the ovens, suggesting 
the production of flour and similar foods (fig. 2). 

To test the real efficiency of the underground ovens for baking 
bread and cooking food we performed the experimental reconstruc-
tion of an oven of the same size and shape of the archaeological ones 
with the use of wood and bone tools (fig. 3a-b). The structure was dug 
in the same geological formation of the Neolithic ovens and consoli-
dated by fire (fig. 3c). The oven was used for baking unleavened bread 
and roasting barley (fig. 3d). At the end of the experiment the roasted 
barley was ground with limestone groundstones (fig. 3e).

This experiment was essential to test the timing, methods, tools 
and difficulties in the realization of this type of oven the amount 
of fuel required for consolidation and for cooking food, the use of 
different temperatures for a variety of functions (eg. baking bread, 

Fig. 1.2. An example of groundstone tools from Portonovo.
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cereals roasting, etc.). In order, to reach the right temperature an oven 
must be heated for a prolonged time, particularly after a period of 
non-use. In the modern peasant societies it was a good practice to 
take advantage of the different range of temperatures reached by 
the traditional brick or stone ovens (from the highest to the lowest) 
for several food preparations (baking bread, roasting, stewing meat, 
cooking soups, etc.). Therefore, the ovens were lit in advance and kept 
in use for several days by many families. It is most certain that the 
Portonovo ovens were collective structures, because of their spatial 
location – all concentrated in a small area – and the energy investment 
required for their construction. The presence of three burials within 
two ovens in Portonovo underlines the strong symbolic value of these 
structures, which represented an important reference point for the 
local community.

1.4. Traces of cereals harvesting on archaeological chipped 
stone tools: an experimental update (C. Lemorini, D. D’Errico)

Domesticated cereals are the main markers of the rising of agricul-
ture in Prehistory. Achaeobotanical remains are the principal testimony 
of cereals in an archeological context. Nevertheless, chipped stone tools 
used as lithic inserts of a sickle as well as groundstones are another im-
portant source of data for understanding what cereals were exploited 
and how they were exploited. 

Fig. 1.3. Cooking in the experimental underground oven.
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Direct evidences of the cutting of cereals with sickles and the pro-
cessing of seeds with groundstones are testified by residues in various 
archaeological sites starting from Prepottery Neolithic14 at least. Amor-
phous silica depositions, the phytolithes, and starches may better sur-
vive in the archaeological deposits than other types of residues and can 
give an accurate picture of the types of plants that were worked with.

Another indirect evidence of the processing of cereals with prehistor-
ic lithic tools are use-wear15. In fact, the contact between the cutting edge 
of the tool and the stems of the cereals modifies the surface of the tool that 
becomes smooth and bright, developping the so-called glossy surface.

Glossy is quite easy to recognize. This type of use-wear is so de-
veloped that it can be easily perceived to the naked eye. With a ster-
eomicroscope and a metallographic microscope and a reflected light 
system using magnifications up to 500X it is possible to verify if these 
traces are related to the cutting of cereals or other types of plants. 
However, it is more complicate to distinguish the glossy related to 
different types of cereals. Some scholars attempted to distinguish the 
glossy related to different cereals, in particular wild cereals vs. do-
mesticated cereals, using quantitative analyses that gave encourag-
ing results16. We are confident that an experimental program aimed 
at producing and studying replicas of traces related to the harvesting 
of various species of cereals may allow to identify the distinguishing 
characters of each type of cereal. Therefore, we carried out, during two 
summer seasons, a series of experiments of harvesting with replicas of 
prehistoric sickles at CRA-SCV (Unità di ricerca per la selezione dei 
cereali e la valorizzazione delle varietà vegetali) Center of Sant’An-
gelo Lodigiano (Lodi) (fig. 4a). Each replica was used for harvesting 
a single type of cereal for the same amount of time: 1h., 2h., 3h. The 
harvested cereals were: Triticum Monococcum, Triticum Dicoccum and 
Hordeum Vulgare.

14 G. Wilcox, D. Stordeur, Large-scale cereal processing before domestication during the tenth 
millennium cal BC in northern Syria, Antiquity 6, 2012, pp. 99-114.

15 P.C. Anderson, Neolithic tools used for stripping ears from hulled cereals: an update, 
XXXIIIe rencontres internationales d’archéologie et d’histoire d’Antibes, Antibes, Éditions 
APDCA, 2013.

16 A. van Gijn, A. Little, Tools, use wear and experimentation: extracting plants from stone 
and bone, 2016, in: K. Hary, L. Kubiak-Martens, eds., Wild harvest. Plants in hominin 
and pre-agrarian human worlds, pp. 135-154.
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These experiments allowed to detect morphological traits useful 
for recognizing the traces related to specific cereals and to under-
stand how much time is needed in order to develop these morpho-
logical traits (fig. 4b).

Moreover, the replicas of sickles were used as a reference collection 
for a preliminary evaluation of the archaeological traces observed on the 
flint chipped stone tools coming from the Calcolithic-EBA layers of the 

Fig. 1.4. a) experimental sickle and cereals; b) glossy from experimental cutting of cereals 
with a flint tool; c) glossy observed on an archaeological flint tool interpreted as cereals 
cutting from Arslantepe (Turkey); d) use-wear observed on an archaeological obsidian 
tool interpreted as cutting of herbaceous plant from Catalhöyük (Turkey); e) use-wear 
from experimental cutting of cereals with an obsidian tool. (Photo c and e by C. Lemorini)
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site of Arslantepe (East Anatolia, Turkey)17. The first observations are 
very promising and the interpretation of various chipped stone tools 
as sickles blades (fig. 4c) used for a very long time for the gathering of 
specific cereals highlights the developing of the agriculture and asso-
ciated tool-kit in proto-urban contexts, as Arslantepe, in relation with 
the rising of élites that may control partially or in total vast farmlands. 

As well, the experimental session at CRA-SCV Center was aimed to 
study the traces of cereals developed on chipped stone tools made of 
obsidian. We produced a reference collection for the interpretation of 
obsidian sickle blades at the Neolithic site of Catalhöyük (Central Ana-
tolia, Turkey). Catalhöyük18 is a key site for understanding the begin-
ning and the developing of agriculture in the Near East and the deep 
social and cultural changes occurred during its flourishing. In this site 
the domestication of cereals is well testified by the very abundant ar-
chaeobotanical data19. With this picture in mind, it is quite obvious to 
expect to find a very high number of sickles at the site. Instead, the har-
vesting with sickle blades seems quite rare since few use-wear related 
to this activities were observed until now20, 21 (fig. 4d). For verifying 
the datum, we carried out experiments of harvesting with replicas of 
sickles using obsidian as cutting edges. The experimental results con-
firmed this first impression (fig. 4e) suggesting that at Catalhöyük dif-
ferent types of harvesting techniques were probably carried out (hand 
harvesting, use of bone tools…) and the gathering by sickles was just 
one of various technical options.

17 D. D’Errico, Glossy Tools: Innovations in the method of Interpretation of Use-Wear Produced 
by Plant Processing, Procedings of the International conference on use-wear analysis, Faro, 
Portugal, 10-11-12 October 2012, 2014, pp. 24-34.

18 I. Hodder, Çatalhöyük: the leopard changes its spots. A summary of recent work, Anatolian 
Studies 64, 2014, pp. 1-22.

19 I. Hodder, Humans and Landscapes of Çatalhöyük Reports from the 2000–2008 Seasons 
(Çatalhöyük Research Project Series, Volume 8), British Institute at Ankara BIAA 
Monograph n. 47, Cotsen Institute of Archaeology Press, Monumenta Archaeologica 
30, ed. 2013.

20 C. Lemorini, D. D’Errico, Catalhöyük Archive Reports 2014, Chapter 22 Use-Wear 
Analysis of Chipped Stone Tools, pp. 205-207.

21 C. Lemorini, D. D’Errico, Catalhöyük Archive Reports 2015, Chapter 24, Use-Wear 
Analysis of Chipped Stone Tools from the Neolithic Phases of Ҫatalhöyük, pp. 263-265.
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B read contains human knowledge: from knowledge concerning 
fertility of the land to farming methods harvesting, and seed 

processing, not to mention the different possibilities of consump-
tion of cereals and the different ways in which they are cooked.

In bread, we find all those components: the transformation of 
the natural landscape, technological and economic development 
which over the centuries have led to the building of a social organi-
zation, with a precise division and distribution of tasks and roles.
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