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BREWING ARCHAEOLOGY

Rediscoverins
anciefit
Egptian beer
Continuzdfrom page 27

where it fell, and separated from the sur-
rounding dirt using a flotation machine.
Plant remains and rare traces of prepared
foods are well preserved in Egypt's arid
deserts. The brewing project can there-
fore make a detailed study of actual
ancient beer residues and of the by-prod-
ucts generated in beer produclion (figure
3).

The flotation machine operates on the
simple principle that light organic matter
will float on the surface of water, while
heavy silt, sand and gravel will sink. In
this way, the plant remains scattered
throughout the earth excavated from
archaeological sites can be easily separat-
ed. A careful record of the location of each
soil sample is made. This means that the
ancient seeds, chaff and other pieces of
plant can be related to the tools which had
been used to process them. In addition,
the rooms or work areas where food pro-

Figure 4. Flotation retrieaes ancient plant
remains. A close-up uiew of the flotation
machine, based on an oil drum. Soil from
archaeological excauation is poured into the
water. The heauy, inorganic portion sinks
and the light plant material floats. It is
guided ouer the weir, through the spout, and
captured in the sieaes. The sludge is drained
away through a tap at the bottom of the
machine. Desiccated oliue leaues from
Amama's Christian Coftic leaels (4th-6th
century AD) are recoaered in this sample
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cessing took place can be pinpointed (fA-
ure 4).

There are two sources of food remains.
One has already been mentioned: the
offerings placed in tombs to provide the
dead with food for the afterlife. Large
quantities of foodstuffs have been recov-
ered from a variety of such tombs. The
second place to find food is in the debris of
ancient settlements, produced and dis-
posed of by the people who lived and ate
there.

Residues from settlements are usually
retrieved in very small amounts, often as
thin crusts on broken pot sherds. Vast
quantities of broken pots are excavated
from archaeological sites. On a tiny pro-
portion, the contents of their last use have
happeneil to adhere and survive to the
present day (figure 5),

Not all residues are derived from brew-
ing, so how is it possible to tell which
came from ancient beer? There are two
possible indications. Firstly, brewing
would have involved the production of liq-
uids and wet masses. A dark line on the
interior wall of a vessel, for example,
above a solid mass which has shrunk away
into the base, shows that the original con-
tents have reduced substantially due to
evaporation.

More conclusively, shreds of bran or
chaff are clues that cereal is an ingredient
of the residues. It is reasonable to assume
that most cereal-based residues which
originally had a high water content were
derived from brewing - beer was the
prime cereal food along with bread.

What was used to brew?
Whole grain, chaffand bran shreds have

answered the question of which cereals
were used for brewing. Both barley and
emmer wheat have been identified in the

Figure 3. Emmer wluat, ancimt andmad-
ern. On thc lefi are modzm emmer spikehts
and on thc right, dcsiccated anrient
Egttptian emrner spikelets. Apartfrom thc
darhened cohur of the ancient spikekts, the
ruemblante is striking, highlighting the
ercellent freseraation of mganic remains in
Egfit's arid climate. Emmer is a ffie of
archaic cereal knoun as hullpd whcat,
because whcn threshzd th.e ear breaks up
into thzse spihelcts. Further oigorous pro-
cusing is needtd to break open the tough
chaff and release tlu grain insidz. Although
ancicnt Egfutian cereals l.ook so similar to
thcir rnodcm counterParts, they are inca-
pable of gennination now. The aging
prouss has darnagedthe proteins and
dcstroled. enzyme actiui$.

ancient beer remains. Usually, just one or
the other cereal was used by itself, but
sometimes both were mixed together. We
can't say yet whether the Egyptians had a
preference for emmer or barley. The
choice of cereal might have depended on
the type of beer they wanted to make.

Fermentation is obviously a key part of
brewing, Fermentation micro-organisms
are far too small to be detected with the
naked eye'or low power magnification. To
find evidence for this crucial ingredient,
the scanning electron microscope (SEM)
has been used. This tool allows the study
of greatly magnified views of surfaces.
Large yeast colonies have been found in
some residues. Clumps of bacteria have
also been detected in some ancient dregs.
These might well be lactic acid bacteria,
but cannot be identified by morphology
alone. Micro-organisms of any type have
very rarely been detected in the archaeo-
logical record before.

A question which is still being explored
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c e s s i n g  w h i c h  e a c h  r e s i d u e  p a s s e d
through. If grain was treated differently,
and then mixed together, the evidence
becomes highly complicated.

To overcome these difficulties in inter-
pretation, each individual residue is exam-
ined as thoroughly as possible. All avail-

able information is compared, such as
amounts of chaff or vessel type. Major
advances have been made in the under-
standing of ancient Egyptian brewing by
carefu l  s tudy of  s tarch microstructure,
comparison to SEM studies from the mod-
ern food industries, and analysis of all the
relevant archaeological data.

Ancient Egyptian malting
Some Egyptologists have proposed that

a particular word in the ancient Egyptian
lex i con ,  p ronounced 'beshaw ' ,  means
malt. The evidence of pits and channels on
starch granules in the ancient residues,
together with rare finds of sprouted grain,
shows that malting was indeed a basic part
of the ancient Egyptian brewing proce-
dure. It is possible to draw conclusions

Figure 8l Analytical results of the micro malted emmel wheatn oompared to
the modern industry standard whfte barley malt

Parameter

Moisture
IOB Fine Extract (l/kg, dry base)
IOB Fine Extract (14<g as is)
Wort pH
Soluble nitrogen (ValOB fine extract)
Malt total nitrogen (7o dry base)
Free amino nitrogen (mg/l fine extract)
IOB wort viscosity (fine extract, cP)
Diastatic power ( IOB)
Aipha amylase DU

Emmer wheat White Malt

4.4
285
272
c.v

0.50
, /'l tr,

91
1.54
o ?
10

4.0
311
298
5.80
0.65
1.65
130
I ,5U
80
50

Figure 9. Microscopy euidence for ancient cereal cooking. This ancient starch comes from
residue on another ancient Egtptian pottery uessel. A few indiuidual starch granwles are
uisible in the lower left corner, but most granules haue fwsed together into a solid glassyJook-
ing block. This appearance is typical of starch which has been heated in water. The scale at
lower right is l0 miuons.
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Hgure 7. Process conditions
used in a micro malting trial of

emmer wheat.

Steeo cl'cle
16 hours wet at 18'C
25 hours dry at 16'C
3 hours wet at 14'C

Germination temperature
12-13.C

Total wet orocess time
140 hours

Kiln
Isothermal at 70"C for 16 hours

well beyond this simple statement, how-

Only viable, uncooked grain will sprout,
so malting must have been an early step.
Since there is a high risk of damaging bar-

. ley in the course of removing or shredding
the tightly fused chaff, it must have been
germinated in the husk.

Emmer wheat ,  too,  must  have been
sprouted in the husk. Unlike free-thresh-
ing wheats used virtually exclusively in
modern times, the chaff of emmer wheat
is very difficult to break up, and needs vig-
orous processing,  an act iv i ty  l ike ly  to
damage the embryo.

Would emmer wheat have made good
malt by today's standard? To determine
th is ,  Phi l l ip  Morra l l  a t  Moray Fi r th
Maltings carried out a micro malting trial
of some modern emmer wheat, kindly
grown and made available by the National
Inst i tu te of  Agr icu l tura l  Botany in
Cambridge. Figure Z shows the process
conditions used which are a typical mod-
ern malting cycle. His test showed that
the average moisture content of the grain
during germination was 48Va, a level sur-
prisingly similar to modern barley malting.
Even the grains encased in their thick
husks germinated well. After 24 hours
germination, the malt had a slight lactic
taste, which is a characteristic often asso-
ciated with wheat malts.

Figure 8 compares the analytical results
of the emmer wheat malting trial with a
typical modern white malt. The extract on
the emmer is surprisingly high consider-
ing that about 50Vo of the corns were
sheathed .in ear material. The total nitro-
gen content of the emmer wheat malt is
considerably higher than malted modern
wheat or barley varieties. The free amino
nitrogen level indicates lower levels of
proteases in wheat. The generally lower
level  of  enzymes is  shown in the low
diastatic power and alpha amylase activity.

Different brewing methods
Many ancient Egyptian residues contain

heavily channelled starch granules, indi-
cating extensive enzyme attack during

Brewers' Guardian, December 1995
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uality in perfection:

Besides high product quality, at

STEINECKER quality mana-

gement is also a decisive factor

in satisfying customers.

The entire order handling process

has been optimized with

respect to maximum flexibility,

response to customer

wishes and absolute quality safety.

For this achieve-

ment TUV Bavaria awarded

STEINECKER the

highest professional distinction:

rso 9001.

For us it represents a commitment

for the future.

Anton Steinecker
Maschinenfabrik GmbH

Raifieisenstr. 30,
D-85318 Freising,
Germany
Phone(081 61) 953-0,
Fax (081 61) 953-150

Quality in perfection:
TUV CERT ISO 9OO1

sTEINEE]rER
For further information please contact our representatives:

GREAT BRITAIN:
KRONES UK LTD.
Westregen House, Great Bank Road,
Wingates lndustrial Park, Westhougton,
Bolton BL5 3XB lreland
Phone (01942) 840044, Fax(O1942)841414 Phone (01)808508, Fax(01) 808033

IRELAND
A & M PROCESS MACHINERY LTD.
95 Seapoint Avenue,
Monkstown Blackrock, Co Dublin,


