
The Plant Ingredients
In terms of the ingredients used in the food preparations from
Shubayqa 1, the results indicate the presence of remains made of
cereals and some others made of a mixture of cereals and non-
cereal components. From the 24 fragments, 15 showed cereal
tissue, primarily pericarp tissue (longitudinal and transverse cells
or bran layers), endosperm cell structures (aleurone layers) (Fig.
3 B and C and SI Appendix, Figs. S2–S4), and starch-containing
cells (SI Appendix, Fig. S5). Fragments of longitudinal and
transverse cells were the most common type of particles among
the food remains (present in 11 of 24 remains) and measured
from 50 to 2,000 μm in size, with an average size of 600 μm. In
five of the remains, cereal grain cross-sections were identified. At
least two specimens showed single-celled aleurone layers, typical
of wheat species (Triticum), rye (Secale), millets (Panicum and
Setaria), and oat (Avena), but the presence of double- or triple-
layered aleurone found in grasses such as barley (Hordeum)
cannot be completely excluded. In one of the remains analyzed
for starch Avena-type was identified within the ingredients (SI
Appendix, Table S3). The processing and consumption of large-

seeded grasses in Shubayqa 1 is supported by the assemblage of
plant macroremains found in association with the food remains.
Approximately 46% of the grains of wild wheat and barley found
in the fireplaces showed a bulging pattern on broken edges (10).
This pattern is caused when the grains are ground before char-
ring (16), and it is commonly linked to food production activities
such as dehusking or bulgur/flour making (17). The evidence
therefore suggests that several large-seeded grasses were most
probably used in the food preparations from Shubayqa 1.
At least five of the bread-like remains showed the presence of

noncereal components, including parenchyma cells, vascular
tissue, and root-type starch (Fig. 3C and SI Appendix, Figs. S5–S7
and S10 and Tables S2 and S3). The vascular tissue preserved
represents most likely club-rush tuber (B. glaucus), since more
than 50,000 underground storage organs of this species were
recovered in the two fireplaces (10). Ethnobotanical and exper-
imental evidence indicates club-rush tubers are best consumed as
gruel or flour to make bread, instead of boiling or steaming (18,
19). Pure club-rush tuber bread is brittle, crumbly, and flaky, but
the addition of bread wheat (Triticum aestivum) flour (i.e.,

Fig. 3. Scanning electron microscope images of bread-like remains from Shubayqa 1. (A) Sample number 6 showing the typical porous matrix of bread with
small closed voids. (B) Detail of an aleurone layer from sample number 17 (at least single celled). (C) Sample number 12 showing vascular tissue, the arrow
marks the xylem vessels in longitudinal section (for additional images of the remains see SI Appendix, Figs. S2–S8).
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