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PREFACE TO THE FOURTH EDITION

With the death of Alfred Lucas in December 1045 the science of Egyprology lost
one of its most gifted and devoted workers. Through a lifetime of modest and pains-
taking research he gradually transformed our knowledge of the scientific and technical
achievements of the ancient Egyptians, replacing wild conjecture by sober fact, and
from the unpretentions beginnings of his Ancient Eoyptian Materials of 1926 created a
standard textbook without parallel in any other branch of archaeology. That a com-
prehensive work of such detail should in time invite revision was surely mevitable,
and it is to the credic of Lucas’s publishers that it was they who took the initiative to-
wards this new edition rather than see his monument become a milestone of the past.

The guiding principle of Lucas's work was a courteous objectivity, best expressed
in his own words from the preface to the third edition.

“Although I have pointed out what I believe to be certain mistakes that accur in
the literature of Egyptology and have expressed definite opinions on various disputed
matters, [ have endeavoured to bear in mind the precept of Robert Boyle * that “a
man may be a champion for trath without being an enemy to civility; and may con-
fute an opinion without railing at them that hold it” and I would add in the words of
Leeuwenhoek:2 Az T aim at nothing but Truth, and so far as in me Keth, to point out
Mistakes that may have crept into certain Matters; I hope that in so doing those I
chance to censure will not take it ill; and if they would expose any Errors in my own
Discoveries, I'd esteem it a Service; all the more because “twould thereby give me
Encouragement towards Attaining of a nicer Accuracy.” '

This objectivity I have, as far as possible, endeavoured to emulate, and, like Lecu-
wenhoek, I shall be indebted to any who may bring to my notice errors or omissions
in the present Tevision.

Additions, both of recent work and of older bibliography omitted in previous
editions, have been incorporated throughout the book, though certain sections,
notably those dealing with leather, cosmetics, fibres, woven fabrics, glass, alloys,
niello, bitumen, painting materials, writing materials, wood and woodworking, have
required more cxtensive revision, OF technology in particular much has been added,
especially in those chapters where it was only briefly treated, and the Appendix of
chemical analyses has been enlarged to include all reliable results, only some few carly
investigations of undated copper and bronze objects having been consciously omiteed.?
The most consistent modification has, however, been in matters of lexicography, in
order to eliminate invalid evidence derived from inaccurate or disputed translations of
Egyptian texts. Citations of Breasted's Awcient Records have therefore been retained
only where the translations are beyond all reasonable doubt and involve materials
the Egyptian names for which are well known. Elsewhere, references have been given

1 The Seeptical Cleymist, 1661,
* AL van Lecuwenhoek, Letters, 1632-1723,
4 Bee p. 487, n. 1.
w




vi PREFACE

vo the standard Warterbich der acg yptischen Sprache ot to ather more recent and detailed
Jexicographical discussions. Dates, the spelling of Egyptian proper names and other
details have also been cended, and references to the Tasian period asa chronological
entity omitted.?

As many references as possible are given i1y the foomotes, which it is hoped may
provide 2 sseful bibliography of all significant studies. In some instances more than
one teference to the same or s milar articles published simultancously in different
periodicalshas been cited for the greater convenience of scholars. Titles of books and
periodicals which recur in the notes have been abbreviated, and the relatively few
abbreviations which are not imme diately obivious or may be unfamiliar to some readers
Jre listed at the beginning of the book.®

The majority of conclusions and expressions of opinion remain those of the author,
and only where recent cesearch has alered the balance of evidence have I ventured
to make the necessacy alterations, Wherever the evidence has remained unchanged I
have respected Lucas's opinions, though not necessarily agreeing in detail in every
1NSLATCE.

Research in connexion with the present edition Was virtually completed by the
end of 1960, though some further references were added during the subsequent
preparation of the manuscript, and notes of certain important books and articles
published, or reaching this country, in recent months (as well as one unfortunately
overlooked) are given in the Addenda® That there may be other and more serious
omissions I am deeply conscious, since the ever increasing number of articles published
in reladvely obscure periodicals renders the compilation of any comprehensive
bibliography almost impossible.

Cerrain omissions ate, on the other hand, deliberate, and few references will be
Eound either to ‘popular’ publications, the shortcomings of which are well illustrated
:n one of Lucas's last articles,” or to some rocent ‘handbooks’, notably of ancient
rechnology. Statements in such general works have, wherever possible, been traced
to their primary source, while unsupported assertions have been treated with reserve,
unless reflecting the results of valuable original research. Similarly, relatively little
use has been made of a number of recently published excavation teports in which
the identifications of materials and the descriptions of cechnical details are those of the
excavators, unsupported by any expert confirmation. Considerations of space have
necessarily restricted the inclusion of comparative material to a minimum.

In reviews of previous cditions ® it was suggested that any revision might be
improved by the provision of illuscrations, including phummicmgtaphs, and the
Lddition of an index of the Egyptian and Coptic names for the various materials
referred to in the text. The continued absence of illustrations is due primarily to the
disproportionate expense these would involve, the lack of an index of Egyptian and
Coptic words to the practical impossibilicy of such an undertaking. Very few names
of materials are known with any degree of certainty, and a mere list of tentative identi-
fications without any indication of the premiscs on which they are based would only
be misleading,.

= ‘CF,EJE:@E;E:!,_C::EW;Eﬂlis?rfﬁ_g}-pr,1 I:lg;}, p- viii. 5 Sep pp. X-XIV.
& See pp. 4950 T A Lucas, Ann. Sery,, X1l (1942), Pp- 135-47-
8B ] Leibowvitch, Cafiters d'histoire dpypiicine, 1, No. z (1048), pp. 208-0.
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In preparing this new edition I have cnjoyed the facilities of a number of libraries,
of which I should like particularly to mention the Patent Office Library, the Radcliffe
Science Library, Oxford, and the library of the Griffith Institute, O\i_}ld whose
Libkrarian, Mr B. F. Ovenell, and staff deserve my sincere thanks. To Mr 1. E. 5.
Edwatds and his colleagues T am grateful for their kindness in allowing me to consult
affprints in the library of the Department of Egyptian Antiquities in the British
Muscum, and to Prof. J. Ccrny* for the loan of books and pamphlets from his private
library. For valuable comments and helpful suggestions 1 am indebted to Mr A, F.
Shore of the British Museum and Mr J. W. Waterer of the Museum of Leathercraft,
while to my wife I owe my thanks for many references from obscure journals and for
help in the thankless task of proof correction. Finally T must record my grattude to
the Gm-cnling Bodies of Christ Church, Oxford and Worcester Cuﬂcgc, Oxford
for thetr generous financial support, which alone has made it possible for me to under-
take this work.

J. R. HARRIS
Oxford 1062
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Chapter 1
ADHESIVES

The principal adhesives employed, or possibly employed, as cementing materials
in ancient Egypt, arranged in alphabetical order for the sake of convenience, were
albumin (white of egg), beeswax, clay, glue. gum, gypsum (plaster of Paris), natron,
resin, salt, solder and starch, which may now be considered.

ATBUMIN

Albumins are natural nitrogenous bodies of complex composition, containing
sulphur in small proportion, that occur both in animals and in plants, the only
albumin, however, that need be considered here being egg albumin, or white of
egg. This has often been suggested as the adhesive that was employed for the ancient
Egyprian paint, thus Spurrell states that he found proof of the use of egg albumin
on the Twelfth Dynasty tomb paintings ac Kahun.! The evidence he gives was that
the p:t_inl: was unaffected both ]:l':,r hot and ]:r}r cold water and also b}' soap; that when
heated it charred and gave off ammonia; that it was insoluble in dilute hydrochloric
acid, but soluble 1n the strong acid, as the result of which he says “There can be Litcle
doubt that it is albumen. It cannot be gelatine or any resinous gum.’ He also says that
‘A peculiar condition, somewhat g]DSS‘:.-‘_. of the surface of the stone around other
paintings was found to be caused by a dressing of this albumen over surfaces now
devoid of colour’, which he suggests may have been done to fll up the pores of the
stone. He states that "There appears to be no doubt 18 that all the colours which I
have examined having the above characters had egg albumen for a medium and
this extends from Senefru’s dme to that of the Romans . , .| Spurrell also reports
cgg albumin from some of the Eighteenth Dynasty pamtings at El Amarna.?

Laurie abtained a positive reaction for both nitrogen and sulphur when testing
the adhesive used to fasten ancient Egyptian gold leaf to plaster (gessa), and, there-
fore, concluded that the adhesive employed was egg albumin.?

Ritchie also tested the adhesive used for fixing gold leaf on plaster (gesso) and
found that when examined spectroscopically there was evidence of the presence of
phnsp]’mrus, which he suggcstt:d Pussib]}' Inig]lt indicate egg albumin.*

While in no way denying that egg albumin may have been employed sometimes
in ancient Egypt as an adhesive, [ would point out that, although this has been shown

LE C. ] Spucrell, Arch. Journ,, 1m (1895), pp. 22030,

*E C. 1. Spureell, Arch, Jouwrn., 10 (1893), p. 238,

& A, P, Laurie, in B. Mond and O. H. Myers, Buchewm, 1, pp. 68-6g; Tedmical Studies, 1,
(1933—4), Pp. 213-16; Analyst, Lvim {1013}, p. 468,

1 Private letter, the specimens tested having been supplied by me,

ALEM—B 1



2 ANCIENT EGYPTIAN MATERIALS AND INDUSTRIES

to be probable, it has not been proved. There are considerable difficultics in identify-
ing albumin with certainty in very small specimens of material that have been ex-
posed for hundreds, or even thousands, of vears, particularly as there is no specific
test for albumin, but also because albumin, even if originally present, may have
undergone considerable chemical change. The face that Spurrell found the material
he tested was nitrogenous organic matter is no proof that it was albumin, since glue
is also a nitrogenous organic macter that might well have been present. Also, if the
stone on which the painting was done had been sized with albumin, as Spurrell sug-
gested, the albumin found may have been present in the size and not in the paint.
[ have examined a very large number of specimens of ancient Egyptian paint and
have always found it to be so very casily removed by water that I cannot think the
adhesive was albumin, unless, if originally present, it has perished. Further, although
the particular specimens of paint referred to by Spurrell, that were not acted on by
water, may have contained albumin, 1t should not be forgotten that beeswax and
resin, both of which were certainly sometimes used during the Eighteenth Dynasty
for covering tomb paintings, would also have been unacted upon by water.

wWith reference to Laurie’s work, here again the nitrogenous organic matter
found may have been glue and not albumin, and the sulphur may have been derived
from glue, which also contains it,? and not from albumin.

Ritchie, while suggesting that the presence of phosphorus possibly might indicate
albumin, lays no stress on this, The phosphorus, however, might well have been in
the form of calcium phosphate, which is not art uncommon constituent of limestone,
and, therefore, of the whiting of which the gesso tested was composed.

In my opinion, much more work is required before it can be accepted as satis-
factorily proved that the ancient Egyptians employed egg albumin as an adhesive,
.nd the criticisms made are intended to be helpful and not merely destructive.
Although the domestic fowl was not introduced into Egypt until a late period, egg
albumin was plentiful and easily obtainable, as geesc and ducks were abundant. The
origin of the present-day barnyard fow] was the Indian jungle fowl (Gallus banciva).*

Berswax

One adhesive used in ancient Egypt for painting and for coating paintings, about
which there is no uncertainty, 1s beeswax, but as these uses are not as an adhesive n
the ordinary sense, they will be considered in connexion with painting materials.®
Other uses of beeswax, also not as an adhesive, were in mummification; * for
shipbuilding;® for making magical figures;* for bronze casting;? and, at a very late
date, for covering the surface of writing rablets:? all of which will be dealt with in
other connexions, Here the inquiry will be limited to the use of beeswax as an ordinary
adhesive only, for which purpose it was employed in considerable amount, Thus it
was used for luting on the lids of vases, five of which of alabaster so treated werc

L]

1 Sulphur in modern glue may be due to the use of sulphurous acid for bleaching, but this is
yiot the case with the ancienc ghue.

2 H, Career, [.E.A., ™ (1923), pp. I-4- 8 Sec pp. 352-3. 1 See po 303-
5 M. Roctovizeff, A Large Estate in the Third Century, B.C., p- 123
& Sece p. 337- 7 See P 23T, E Sec p. 304,
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found in the tomb of Tutankhamiin,? and it was also present on several alabaster lids
from the same tomb,* the vases of which were missing; it wias used, too, for ﬂx_i_n.g
at least three alabaster vases to their pedestals! and ac the back of two uraei,! mani-
festly as an adhesive. Spurrell found becswax employed for fastening in place the
flint teeth of an Eighteenth Dynasty sickle? and Winlock gives an example of its use
with limestone powder in the Middle Kingdom for ccmenting on a razor handle.?
Another use of beeswax was for curling and plaiting wigs, which will be described
in connexion with hair.?

On the basis of the known melting-points of certain specimens of ancient Egyptian
beeswax, Mercier & has suggested thae different qualities of wax were employed for
specific purposes, and that in particular that used as an adhesive and cement was per-
haps adulterated with a resinous substance. This may have been cither a vegetable
resin or propolis intentionally mixed with the wax, though it is also possible that
darker waxes containing propolis as a natural impurity were deliberately selected
from the hive.

It does nat seem to have been the custom to place beeswax in tombs and no record
of the finding of it can be traced, but at El Amarna a piece of beeswax was found in
a house.®

Cray
The use of clay as mortar with sun-dried bricks will be dealt with in connexion
with building materials.?

GLUE

This material is one of the earliest, best known and most reliable of adhesives,
especially for wood. It is made by extracting certain animal products containing
gelatine, such as bones, skins, cartilage and tendons, with boiling water, concentrating
the liquid by evaporation and then pouring it into moulds, in which, when cold, it
sets into a solid mass,

Glue was used in ancient Egypt for many different purposes, namely, () to fasten
wood together and to fix chony and ivory inlay in place; (k) for mixing with whiting
to make both plaster and ‘stopping’; (¢) probably to fasten coarse woven linen fabric
to wood and to plaster and to fasten gold foil to plaster; (d) probably as a sizing
material for stone and plaster surfaces before painting; and (¢) possibly as an adhesive
for pigments. These various uses may now be considered.

Ar what date and for what purpose glm: was first GlTl]‘-'Ifl}"(‘-d in Eg}"j_:lt 15 uncertain,
but probably not as an adhesive for wood, since in the Fourth Dynasty tomb of
Hetepheres the wood was fastened together by means of mortise and tenon joints
and then sometimes bound with strips of hide,* which suggests that glue was not

! Analysed by me, 2 F. C.]. Spurrell, in W. M. F. Pewie, Tell el Amarma, pp. 37-38.

A H. E. Winlock, Treasure of EI Lahin, pp. 63, 74. 4 See pp. 30-31.

B hd. M, Mr:‘icr, Mémoires de la Socidté nationale des Antigraires de France, 0® Sér, n (1951),
PR- 12700,

¢ T, E. Peet and C. L. Woolley, City of Akfseaten, 1, p. 235, T See p. 74

8 (5. A. Reisner, Boston Bull., xv (1027), Supplement; xxvi {19z8), pp. 76-88; xxvm (1929},
PP 83-90; xxx (1932), pp. 56-60; cf. alse Histery aof the Giza Necropolis, 1.
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formerly than now, the greater part, if not the whole, of the ancient Egyptian gum
may have been obtained locally. Pliny states? that in his day the best gum was ob-
tained from Egype, which, however, may mean from the Sudan through Egypt.

The ‘gum of myrrh’ mentioned in ancient texts ® was not gum in the ordinary
sense, but an odoriferous gum-resin used as incense, and the ‘gum of god’s land’;? the
‘gum of Punt’;* the ‘gum’ from Genebreyew and other ‘gums’ ® were probably
similar material, and not gums, since, even in modern commercial practice, many
gumi-resins arc loosely called gum.

According to Herodotus,” gum was employed to fasten together the linen ban-
dages in which mummics were wrapped after cmbalming, with reference to which
he states that the Egyptians mostly used it instead of glue. Gum has been identified
on mummy bandages in two instances (undated) by Reutter, and in four instances
(all Twenticth Dynasty) by me, and Elliot Smith states * that ‘a sheet of cloth
saturated with some gum-like substance was placed in front of the face’ of the
mummy of Amenhotpe II (Eighteenth Dynasty), and he also mentions ‘gum-
saturated bandages’.

Spurrell found gum, which he states was gum acacia, used as an adhesive for paint
in the Fourth Dynasty 1% and also in the Eighteenth Dynasty.** This, he says, had
decayed and left the pigment pulverulent and loose. He also states 1 that ‘Several
pots of paint were found to have a thick layer of gum overlying the colour, which
had seetled out at the bottom, these had not been exposed and the gum answered all
the usual tests. Gum was also used for the painting of Akhenaten and the litele prin-
cesses. It was used also on parts of the painted pavement.” Laurie found gum in a
paint of Ninetcenth Dynasty date.'* Winlock™ reports the use of ‘a water-soluble
gum’ as a varnish on certain parts of the models from the tomb of Meketrg (Eleventh
Dynasty). Another probable use of gum was for binding together the powdered
pigments to make the cakes that are found on the scribes’ palectes.

GypPsUM
The carliest use of gypsum (plaster of Paris) as an adhesive, so far as is at present
known, was for repairing a large pottery vessel of predynastic date found by
Menghin and Amer at Ma'adi, the material having been analysed by me. Gypsum
plaster was also used to repair the sarcophagus recently found in the pyramid of
Sekhemkhet at Saqqara (Third Dynasty), and among the objects from the tomb of
Tutankhamiin was a pottery jar, the cover of which was fastened on with gypsun.
The most important use of gypsum as an adhesive in ancient Egypt was for
mortar, and another important use, though not exactly as an adhesive, was for

E 3 o e AR, m 288; U1, 116, AR, IV, 0.

1 4 R., IV, 20, 31, AR, I 474. oA R, v, 379, T 6.

8 1. Reutter, De Pentbamement avwant et aprés fisus=Clirist, pp. 52, 953 Sphin, 2w (1913), p. 113,
% (. Elliot Smith, Royal Mupmies, p. 43,

WwE . ] Spurrell, in W, M. F. Peerie, Medum, p. so.

BE_ . ). Spurrell, Arch, Jouri., 1o (18ns), p. 238,

1 8 P, Lauric, Materials of the Painter's Craff, p- 224 ainter’s Methods and Malerfals, pp. 17, 172.
1w H, E. Winlock, Madels of Daily Life, p. 74-

U 7. Goneim, Horns Sekhembliet, pp. 35-30.
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plaster, both of which will be dealt with in connexion with building materials.!

For whatewver purpose gypsum is r:mplm}’cd it must first be calcined, as it is DIIJ}'
after calcination and subsequent slaking with water that is adhesive property is
developed.

Natron
The use of natron as an adhesive will be described 1n connexion with the making
of faicnce.?

REsin

Another important adhesive employed in ancient Egypt was resin, the use of
which goes back to the neolithic period, when it was employed to fix in place the
flint teeth of a sickle,® fraom which ome onwards it was in regular use. Thus a narrow=
necked jar from the First Dynasty tomb of "Hemaka' was sealed with a mixture of
resin and quartz sand;? a cement of resin and powdered limestone was found attached
to some diorite paving blocks and also to some tesserae of Third Dymasty date from
Saqgara;® a mixture of resin and broken alabaster (both coarse fragments and fine
dust) was used as an adhesive on a Third Dynasty sarcophagus from Saggara; ® resin
was used for securing in place the metal bolts of the granite sarcophagus of Khafré
(Fourth Diynasty); 7 a mixture of resin and powdered limestone fastened on the
handle of a Middle Kingdom razor,® and incidentally it may be mentioned that resin
is the principal ingredient of many of the cements emploved at the present day to
fasten on the handles of knives and forks. The use of resin as an adhesive was well
exemplified in the Eighteenth Dynasty tomb of Turankhamiin,® where it was em-
ploved to repair the broken lid of the sarcophagus:1® on the rebated edge of the gold
coffin, where apparently it was used to lute on the lid and so to make a tight joint;
to lute on the lids of alabaster and limestone vases:; 2t to fix an alabaster vase to its
stand:! to cement in Pfacc spouts of some of the faience libation vases,®t and to fasten
inlay of stone, glass and faience into their setting.** Occasionally the resin was used
alone, but more gmcr:ﬂl}' it was mixed with Puwdcr-::d limestone, A similar mixture
was also employed for an ancient repair to the alabaster canopic box of Horemheb
{Mineteenth Dynasty) now in the Cairo Museum. Resin was also used on a Twenty-
sixth Dynasty sarcophagus from Saqqara to support the lid just before it settled into
position,’® and it was present berween the lid and the top of the box of a coffin which
I examined, but particulars of which now cannot be traced.1?

When resin, or a resin mixture, was employed in ancient Egypt to fix inlay in

L See pp. 73, 70-T0. * Sce pp. 162, 173, 177-5.

# (3, Caton=Thompeon and E, W. Gardner, Diesert Fayoni, p. 45, + Analysed by me.

5 (2. M, Firth, J. E. Quibell and |-P. Lauer, Step Ppramid, 1, p. 127, Analysed by me.

B Submirred by M. 1.-P. Laver and analysed by me,

TV, M. F. Petrie, Pyramids and Temiples of Gizeh, p. 108,

51, E. Wmlock, Treasere of Bl Laldin, pp. 63, 74.

" AL Lueas, in H. Career, Tu-anki-Amen, n, p. 167 (Appendix m).

1 This was originally reported by me to consist of gypsum, but the specimen was not aken
by me and there must have been some mistake, since a subsequent sample taken by mysell was
found to consist of a mixture of resin and powdered limestone,

1 Analysed by me. 12 Submitted by Me. C. M. Firth and analysed by me.
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place, the effect was often enhanced by the cement being tinted the same colour as
the inlay, blue cement being used for blue inlay and red cement for red inlay and so
on. Inlay of transparent quartz, or of transparent calcite, was fastened in place with
a red cement, which improved the appearance of the stone considerably, imparting
to it the semblance of carnelian. Resin was used occasionally asa mortar in building.!
and Spurrell reports that a resin, which he suggests may have been mastic, was used
as a binder in painting of Fourth Dynasty date.®

A further use of resin, of resin and powdered limestone and of resin and broken
quartz, though not as an adhesive, will be described in connexion with mummifica-
tion.?

SOLDER
Solder is 2 cementing material used for joining metals, and consists of any metal,
or alloy, having a melting-point lower than that of the metal, or metals, joined.
Examples of the ancient use of solder will be given when dealing with metals.*

STARCH
Pliny states # that starch made from the finest wheaten flour, mixed with boiling
water, was used in conmexion with the manufacture of papyrus. No adhesive
except its own juice was necessary to make small sheets of papyrus, if this were used
freshly gathered,® but since an adhesive was required to fasten the small sheets to-
gether to make a roll, the starch was probably for this latter purpose. No identifica-
tion of starch on papyrus, or on other ancient Egyptian material, can be traced.

SALT
The use of salt as an adhesive will be dealt with in connexion with the making of
falence.’

MISCELLANEQUS AND UNIDENTIFIED ADHESIVES

There are certain cementing materials that have not yet been sufficiently investi-
gated and the nature of which is still unknown, while others are apparently unique
and cannot casily be classified. Thus, the cement used for fixing in place the sickle
fints and arrow heads from the First Dynasty tomb of ‘Hemaka' at Sagqara has not
yet been identified. In each case the cement contains a very large proportion of
calcium carbonate (44 per cent in one specimen), and also organic matter, the natre
of which, however, it was impossible ta determine with the small amount of material
available for analysis, Also, some of the plaster and mortar from the Third, Fourth
and Eighteenth Dynasties respectively ® consists essentially of calcium carbonate and
contains no adhesive that can be recognized, though, in some cases, there is a very
small proportion of clay, organic matter, or gypsum respectively present. The lacter
(gypsum), however, is probably not the adhesive, as there is not any cvidence that
the material has been calcined, and gypsum is inert unless so treated.? This problem
has been disissﬂd by Dr. J. W. Matthews and by Professors Bramwell and Briscoe,

15¢e pp. 75,95 *F C. ] Spurrell, Arch. Journ., 1o (18gs), pp. 224—6.
¥ See pp. 306-24. 4 See pp. 256 S a1y 26, b Ser p. 135
¥ Sco p. 178, A See pp. 75-70. # See p. 79.

1 R, Mond and O, H. Mycrs, Cemeteries of Armant, 1, pp. 122-30.
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who suggest thart a slight degree of adhesion might have been abrained by the solu-
tion, on the addition of water, of the calcite present, and its subsequent re-crystalliza-
tion on drying, or by ‘hydraulicking’, by which is meant the feeble calcination of a
material that contains a small proportion of clay. In the case of plaster, it should not
be forgotten that the groundwork (clay or porous limestone} to which the plaster 1s
applied may itself form the adhesive, if the layer of plaster is only thin. Although
practically almost any matenial, even totally inert quartz, will cohere to at least a
small extent if sufficiently finely ground and moistened, it will fall apart again on
drying; hence fine grinu:ling is not the solution of the problem, and, moreover, the
material is not finely ground.

Varions cements used to fix in]a}r have been examined by Kopp, and in cach case
the nature of the binder has been undetermined. A cement used in the Twelfth
Dynasty jewellery from Lahun was a ‘ground-lime plaster mixed with some
organic adhesive’,! while two cements from jewellery of the Eighteenth Diynasty
were described as (a) ‘evidently made by calcining an impure natural gypsum or
limestone, or the two together, and grinding to a smooth paste with a mucilagimous
solution’.? and (b) *a mixture of powdered limestone with a binder of fatry matter,
possibly beef tallow’.? A brown inlay cement, also of the Eighteenth Dynasty, ‘could
represent either an original natural plant product or an artificial compound’.?

An adhesive used for fixing a sliding panel in the sarcophagus found in the pyramid
of Sekhemkhet at Saqqara was examined by Iskander and found to be ‘mostly com-
puscd of calcium phas]ﬂm:n, traces of calcium 5u]phatu: and a Very litele Drg:mic nicto-
genous matter’ (probably the remains of glue).t

LA, H. Kopp, in H. E. Winlock, Treasure of E1 Lahiin, p. 31.

2AH, Kopp, in H. E, Winlock, Treasire of Three Egyptian Prircesses, p. 65.
*A.H. Kopp, in H. E. Winlock, Treasere of Three Evyptian Princesses, p. 646,
1 Z. Iskander, in Z, Goneim, Horus Sekhembher, p. 35,




Chapter II

ALCOHOLIC BEVERAGES
AND SUGAR

The alcoholic beverages of ancient Egypt were of two kinds, namely, beer and
wine.

Beer!

For an understanding of the nature and maode of preparation of ancient Egyptian
beer, some knowledge of the underlying principles of brewing is nccessary and,
therefore, modern beer and its manufacture will be described very briefly.

Modern beer is essentially an infusion of malt, favoured with the bitter of hops
and fermented with yeast: it contains usually from about 2 to about 6 per cent of
alcohol by volume.

When barley, or other farinaceous grain, germinates, an acove nitmgcn—conta.in—
ing substance termed an enzyme (of which therc are many kinds, the particular one
now referred to being known as diastase), which is present naturally in the grain in
small proportion, increases considerably in amount and converts a small pare of the
starch of the grain into a particular kind of sugar called maltose and a gummy material
termed dextrin, the former of which becomes the food supply for the growing plant
in its early stages. Maling is the reproduction of this natural process under conditions
that can be controlled, the grain being first exposed to moisture and warmth until it
germinates and then being heated to arrest further growth, in order that the sugar
(maltose) formed may be conserved: the resulting product is termed “malc’.

After malting comes brewing, in which there are three main processes, namely,
(a) maceration of crushed malted grain, or of a mixture of malted and unmalted
grain, in hot water, during which the diastase present converts that part of the starch
of the grain, not previously acted upon, into maltose and dextring (1) boiling the
solution extracted from the grain with hops, so as to favour it, and (¢) fermentation
of the solution with veast, which first of all, by means of an enzyme termed maltase,
converts the maltase into another kind of sugar called dextrose (maltose not being
directly fermentable by yeast), which is then split up by still another enzyme (zymuase)
into alcohol and carbon dioxide gas, the alcohol and part of the gas remaining dis-
solved in the liquid. The esscntials of brewing, therefore, are the conversion of the
starch of a cereal grain into sugar and the subsequent change of this sugar into alcohol
and carbon dioxide.

1 A, Lucas, Ancient Egypt, 1928, pp. 1-3. Cf also L. F. Hartmann and A. L, Oppenheiny, On
Beer and Brewing Technigues in Ancient Mesapataniia, J.A.O.8, Supplement No. 10 {1950).
10
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As a further preliminary to the description of ancient Egyptian beer, a beer called
houza made at the present day in Egypt by Nubians may be described. I examined
sixteen different specimens of this bouze, purchased from retail dealers in Cairo: they
were all similar and had the appearance of thin gruel: they contained much yeast,
were in a state of active fermentation and had been made from coarsely ground
wheat: the amount of aleohol present varied from 6.2 per cent to 8.1 per cent by
volume, with a mean of 7.1 per cent.

Inquiries elicited the informadon that in Cairo bouza is prepared as follows,
though doubtless there are variants of the method:

1. A good quality of wheat 1s taken; the dirt and forcign material are picked out
-El'.l.d t].“: "ﬁ-’!'lcﬂ.t 15 grﬂll“d ::G:lr&cly.

2. Three-quarters of the ground wheat are put into 2 large wooden basin or
trough and kneaded with water into a dough, yeast being added.

3. The dough is made into thick loaves, which are baked, though only lighty,
s0 as not to destroy the enzymes or to kill the yeast.?

4. The remaining quarter of the wheat is moistened wich water and cxposed to
the air for some time, after which, while still moist, it is crushed,

5. The loaves are broken up and put into a vessel with water and the crushed moist
wheat added: the mixture ferments on account of the yeast present in the bread,
though in order to induce a quicker fermentation a little old bewza from a previous
brewing is often added.

6. After fermentation, the mixture 15 passed through a hair sieve, the solid material
being pressed well on the sieve with the hands.

Operation No. 4 is manifestly a primitive and very incomplete form of malting,
resembling very closely that described by Zosimos.? Malting, however, although
general at the present day, is not essential, and at one time it was customary in certain
parts of Europe to make beer from unmalted rye. But, as starch is not directly fer-
‘mentable by yeast and requires to be converted into sugar before fermentation can
take place (which is usually brought about by the diastase produced during malting),
the fermentation of unmalted grain nceds explanation. The same problem presents
itself in the fermentation that produces the carbon dioxide to which the rising of
leavened bread is due, The explanation is simple. Cereal grains contain a small amount
of certain sugars (sucrose and raffinase), which, though not directly fermentable, are
converted by one of the enzymes of the yeast (invertase) into dextrase, which, as
already explained, is fermentable. In addition, however, there is also a small amoune
of diastase in the grain, which produces maltose from some of the starch present, this
maltose subsequently being converted into dextrose, which undergoes fermentation.
Sugars also may be formed from the starch of the grain by means of moulds, which
are present on the grain and in the air and of which many ‘contain . . . diastase in
considerable quantity and are consequently possessed of powerful starch-converting
activity’,* and moulds have been utilized in the East from very early times for the

! Specimens of this beer-bread wengobtained and examined.

#5vep. 14

1 AL G Chapman, Micro-organisims and some of their Industrial Uses, Royal Socicty of Arts, 1921,
pp. 8-5.
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conversion of starch into sugar and of sugar into alechol * and certain moulds # are
used for saccharification purposes today on a very large scale in special methods of
preparing alcohol.?

Lane in 1860 stated # that bouza “which is an intoxicating liquor made from barley-
bread, crumbled, mixed with water, strained and left to ferment, is commonly deunk
by the boatmen of the Mile and by ather persons of the lower orders’.

Burckhardt, writing in 1822, states ® that in Berber (Nubia) bonza was made from
strongly leavened millet bread, which was broken into crumbs, mixed with water
and kept for scveral hours over a slow fire, after which moere water was added and
the mixture left for two nights to ferment: he deseribes the ordinary bouza as not
being strained and looking more like soup or pornidge than a beverage, but mentions
a better quality obtained by straining through a cloth: he also says that barley was
used sometimes mstead of millet and that it produced a superior beer, which was of
a pale muddy colour and very nutritious: he says further that in Cairo and in all the
towns and larger villages of Upper Egypt there were shops for the sale of bonza kept
cxclusively by Nubians, which is still true today.

Bruce in 1805 gave a similar account of the preparation of bouza in Abyssinia

A similar beer called merissa is brewed in the Sudan: 7 *wherever the dura crop is
found . . . there also is merissa made.’ ® A primitive method of malting is performed
by the women, who chew the gramn and then spit it out and use it.

The making of beer clearly dates back to a very early period, and residues of pre-
dynastic date have been found in jars which onginally contained beer that has
evaporated.®

Beer is mentioned frequently in ancient Egyptian texts,! as a divine or mortuary
offering,’® as a beverage,'® and as a constituent of medicines.™ The earliest reference
known to me is from the Third Dynasty,** and the next in chronological order are
from the Fifth Dynasty, when beer is named as a mortuary offering,!® and in the
Pyramid Texts.!* Several different kinds of beer are listed in an onomasticon
of the New Kingdom, though the exact significance of the terms is not known,1#

_Tl?_m]m:]mrca of Aspergillus orpzae supply the diastase for the saccharibeation of ehe starch
of tice and wheat bran used for making alcoholic dronks, and in Ching a mixture of micro-
organisms, of which the predominating one is a fungus (Awrploces rouxii) belonging to the group
of mucors, is employed, not only for the saecharification of starch, but also for the fermentarion
of the sugar into aleohol (W, L. Owen, ‘Production of Industrial Alcohel from Grain by Amylo
Process', Ind, and Eug, Chemisiry, xxv (1933), pp. 87-50.

2 Amploces ronxii and certain special mucors such as Rhizopus delemar.

F The Amylo and Boulad Processes.

LB, W. Lane, Manners and Customs of the Modern Egyptians (Evervman's Library), pp. 06, 342

o 1. L. Burckhards, Travels in Nubfa, 1819, pp. 143, 218,

& 1. Bruee, Travel: to Discover the Source of the Nile, v {1805), pp. 6566, 335.

7] Pecherick, Enypr, the Sudan and Central Africa, 1861, pp. 157-0; A, J. Arkell, Sudan Noses,
x (1939), pp. B384,

8, B. Tracey, Sudan Notes, vint (1923), pp. 212-15. " W. M. B Peteie, Prefiistaric Epypt, p. 43,

wf AR, v {Index), p. 108; A. Erman, Liferatere of the Ancient Egyptians, trans, A M. Black-
man; Wh. m. 169, 11-20.

1B, v, Deines and®. Grapow, Dragenmnamen, pp. 372-83,

M. AL Mureay, Saggara Mastabas, 1, p. 30. EAR., T 252

15, A, B, Mercer, Pyramid Texts, v (Index), p. 247,

15 A, H. Gardiner, Ancient Egyptian Onomastica, 10, pp. 233-7.




ALCOHOLIC BEVERAGES AND SUGAR I3

As well as having been made in the country, beer was also imported, though
probably only to a small extent and at a comparatively late period, the only refer-
ences to this that can be found being of New Kingdom date, where beer from Kedi
in Asia is referred to2

Egyptian beer is described by several of the classical writers; thus Herodotus says *
that the Egyptians ‘use a drink made of barley’; Diodorus states ® that they ‘make a
drink of barlc}' . . for smell and sweetness of taste not much inferior to wine’;
Strabo says  that "Barley beer is a preparation peculiar to the Egyptians. It is common
among many tribes, but the mode of preparing it differs in each’ and that it was one
of the principal beverages of Alexandria; ® this same writer also states ® that che
Ethiopians made a drink both from millet and from barley; Pliny says 7 that an
intoxicating beverage was made in Egypt from corn; Athenacos states ® that the
Egyptians, who could not afford wine, used an intoxicating drink made from ]J;;t!cy.
During the Prolemaic period brewing was controlled by the State.

The brewing of beer is depicted on a number of tomb walls, for example, in a
Fifth Dynasty tomb from Saqgara, now in the Leiden Museum; * m another Fifih
Dynasty tomb at Saqqara; ' in a Sixth Dynasty tomb at Deir el Gebrawi; ! in a
Middle Kingdom tomb at Meir;!2 in a Middle Kingdom tomb™ and inan Eighteenth
Dynasty tamb ! respectively in the Theban necropolis, in cach case bread-making
and brewing being associated, the former being a preliminary step towards the
latter.'* Among the processes shown are the making and baking of the bread, the
mixing and flltr:ring of the beer, and the pouring of the beer into jars. Bakj_ng and
brewing are also illustrated by various tomb models, and an Eleventh Diynasty
wooden model found at Deir el Bahari shows the operations of corn being ground;
dough being kneaded; the ‘mash’ being made; the solution being fermented and the
finished beer being poured into jars® Similar models of about the same date are
described by Garstang,'” and by Breasted,' who also publishes a number of indivi-
dual figures engaged in kneading the mash and straining it through a sieve into a
vessel. The significance of these scenes and models has been discussed by Borchard:
and others, and it is practically certain that both in mode of preparation and in

LA, Erman, Literamre of the Ancient Bgyptians, trans. A, M. Blackman, pp. 207, 210; Wh. m.
160, 10,

Sy Brea: dxvirz, 5

§avn: 1, 14 Lo | - S T xIv: 29, LB S PR 0 .3

"H. T. Mohr, Mastaba of Hetep-Her-Alfui (Mededeclingen en Verhandelingen, Ex Oriente
Lux, v).

5. Steindocft, Ti, Pls. cxxxm-mv. WML de Go Davies, Deir of Gebrdund, 10, p. 26, PL =

12 A, M. Blackman, Metr, v, p. 35. PL xm.

1 N. de G. Davics and A. H. Gardiner, Antefoker, p. 135, Pls. 1, 3.

M M. de G, Davies, Ken-Amim, p. 51, PL wvm,

B Cf H, F. Lute, Fitiaulture and Brewing; P. Migntet, Scdnes de la vie privide, pp. 242-54.

¥ H, E. Winlock, M.M.ABull., Egyptian Exped. 13181920, p. 26, Fig. 12; Models of Daily
Life, pp. 25-24.

7 J. Garstang, Burial Customs, pp. 63, 7376, 86, 04, 126-8, Figs. 50, 61, 62, 73, 84, 124-5.

8 1, H. Breasted {Jr.}, Servani Statwes, pp. 30-35, 37-42.

WL, Borchardr, Z.A.5., xxxv (1857), pp. 128-34; L. Klebs, Reliefs, AR, pp. o1 £; M.E.,
pp. 120 £ N, ppe 171 £ CF also L. Borcharde, Z.A4.S., xxxvi (1809), pp. 82-83; H. Schifer,
ZAS., mxxvi (1800), p. g
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composition the ancient Egyprian beer approximated closely to the modern Nubian
honza.

According to a description attributed to Zasimos of Panopolis in Upper Egypt,
who lived about the end of the third century or the beginning of the fourth century
A.D., and spent his youth at Alexandria, ancicne Egyptian becr was made as follows: *
“Take well-selected fine barley, macerate it for a day with water, and then spread it
for a day in a spat where it is well exposed to a current of air. Then for five hours
moisten the whole once more, and place it in a vessel with handles, the bottom of
which is picrced after the manner of a sieve.” The meaning of the next few lines is
not clear, but according to Gruner the barley was then probably dried in the sun,
in order that the husks, which are bitter and which would have imparted a like taste
to the beer, might peel off. Continuing the description of Zosimos: "The remainder
must be ground up and a dough formed with 1, after yeast has been added, just as
is done in bread-making. Next the whole is put away in a warm place, and as soon
. fermentation has set in sufficiently, the mass is squeezed through a cloth of coarse
woal, or else through a fine sieve, and the sweet liquid is gathered. But others put
the parched loaves into a vessel filled with water, and subject this to some heating,
but not enough to bring the water to a boil. Then they remove the vessel from the
fire, pour its contents into a sieve, warm the fluid once more, and then put it aside.

Although Zosimos describes a primitive method of maltng, which is almost
:dentical with that used today in Cairo in making bouza, no evidence of malting can
be identified, either in the tomb scenes or on the tomb models, and how far the
practice (which is not essential) dates back is not known. However, a papyrus of
Middle Kingdom date mentions a particular kind of grain specially prepared for beer
making, which may be malt? and Helback # states that he has examined malt from
tombs of the Old Kingdom.

Statements have been made that the ancient Egyptians used bitter and other
favouring substances for their beer, much as hops are now employed, and that these
included lupin; ¢ skirrec® (Sium sisarum); the root of an Assyrian plant; * rue; ®°
safflower: 7 mandrake froit; 7 bitter orange peel® and resin,® but the evidence
(much of which is of very late datc) is unsatisfactory and in some instances almost
certainly refers to the use of beerasa vehicle for medicine and not to the flavouring
of beer as a beverage. One authority often quoted is the Roman agricultural writer

1 The translation is that of C. G. Gruner, as given by Arnold (1. P. Amold, Origin and Histery
of Beer and Brewing, 1911). Other translations differ somewhat, for example those of H. F. Lutz
(Viticultire and Browing, p. 78) and P. Moneet (Scénes de la vie privie, pp. 253-4)-

8 (2, B, Wims, JN.ES,, m (1950), Pp- 261-2; J.E.A., 3w (1958), pp. 60-63. CE also A H.
Gardiner, Ancieai Egyptien Osomasticd, W, pp. 223-=5.

¢ Quoted by C. F. Nims, J.E.A., X11v {1958}, p. 63, 4. G

4+ 1. G. Wilkinson, The Andent Egyptians, {1878}, L, pE* 3056,

5] SchulzeBese, Bier w. Bierhereitung bei den Vilkern der Urzeit, 1, Babylonien u. Agypten,
Geleivwort,

® E. Huber, Bier w. Biebercitung bei den Agyptem, in Bier u. Bierbereitung bei den Vilkern der
Urzeit, p- 43

7 M. Philippe, Die Brasfunst der Agypter im Lichte hewtiger Brautecinik, in Bier w. Bierbereitung
bei den Volkern der Urzedt, p. 55

& 1. Grliss, Tageszeitung fitr Brayersd, 230V0 (1oz20), pp. 277-8.
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Columella, who says? *. . . the Egyptians made the sweetish taste of their Pelusian
beer more palatable by adding to it pungent spices and lupine’. According to Arnold,
however,? "This passage . . . must be interpreted differently. What he intends to say
is that pungent or bitter substances were caten with the beer of Pelusium, such as
lupine, so as to stimulate the enjoyment, which was a custom likewise in vogue with
the Romans who partook of such substances as appetisers.” With respect to the use of
the mandrake froir, both Gauthier® and Dawson® have shown that the ancient
Egyptian word, thought at one time to mean mandrake, has been mistranslated and
is the name of a mineral (probably a species of red ochre) and not of a plant.5 The
bitter orange peel and the resin thought to have been used were found on a tray of
funerary offerings (Eleventh Dynasty) accompanying some bread which may have
been beer-bread, though there is no proof of this, but their use in beer is very im-
probable. In modern Nubian benza neither flavours nor bitters are employed, though
the Abyssinians in Bruce's time added to their bonza the powdered bitter leaves of a
certain tree called ghesh.® Montet thinks that sometimes at least a liquid made from
crushed dates was added to the beer,” and this is confirmed by the Middle Kingdom
papyrus already mentioned,® and by a scene in a tomb of the Middle Kingdom *
where a substance made from dates iscvidently being added to a special type of beer,2®
However, such an addition might well have been made, not to perfume the beer, as
suggested by Montet, but to swecten it, in the same manner a5 a special sugar (glucose)
is added sometimes by modern English brewers to the fermented wort, the operation
being termed ‘priming’.

Maturally none of the ancient beer has remained to the present day and therefore
it has not been possible to examine it, but dried residues from beer jars 12 and
also the dried and exhausted grain afrer ‘mashing’ !® (1.e. maceration in water) have
been discovered. A number of specimens of the former, ranging in date from the
predynastic period to the Eighteenth Dynasty, have been examined by Dr. J. Grilss,
of Berlin,”® who found them to consist of starch grains from the com used (which
was not barley, but a kind of wheat known as Emmer, the only wheat grown in
Egypt until a late date); yeast cells; moulds; bacteria and small proportions of various

L D¢ re mistice, 37 114.

*1. P. Amwold, Origin and History of Beer and Brewing, p. §7.

¥ H. Gauthicr, Revwe dpyprologique, =1 (1904), pp. I-15.

SN R Dawson, Journ, Reyal Asfaric Seciety, 1927, pp. 497-503.

5 CE [ B Harris, Lexizagraplical Stedies, pp. 1557,

% 1. Bruce, Travels to Discover the Seurce of the Nile, vir (1803), pp. 65=66, 335.

" P. Montet, Scénes de la vie privée, p. 250,

WY, WL Steuve, Mathenetischer Papyrus des Staatlichen Musewms . . . in Moskan, pp. 6o-71;
A. H. Gardiner, Ancient Epypiian Onomastica, 1, pp. 225-7; C. F. Nims, [[N.E.S5., @ (1953), pp-
z261-2; LEA., xuiv (1958), pp. 6o-63.

8 M, de G. Davies and A, H. Gardiner, Antefeker, p. 15, FL %1

0 B, J. Forbes (Studies in Ancient Technelogy, m, p. 61; in History of Tecmology, 1, pp. 206~7)
wrongly interprets this scene as showing the making of dae wige.

W, M. F. Peerie, Prefistoric Egypl, p. 43; L E. Winlock, MAM.A. Bull., Egyptian Exped.
1918-1920, p. 32; C. M. Firth, Arch. Survey of Nubfa, 1909—1910, p. 17.

WM, F. Petrie, Gizell and Rifeh, p. 33,

2 1. Griiss, Tageszeitung ffir Braverel, xxv (1928), pp. 1123-4: xxvn (1920), pp. 275-8 517,
79—-82 ;5 XV (1930), pp. 98, 774-0; H. E, Winlock, Meryet-Amdin, pp. 32-33.



-#7

16 ANCIENT EGYPTIAN MATERIALS AND INDUSTRIES

impurities. The yeast was principally a variety of wild yeast, previously unknown,
which Dr. Griiss named Succharomyces Winlocki after Mr. H. E. Winlock, who
supplied the material for examination. The Eighteenth Dynasty yeast was found to
have cells approximating in size to the modern yeast and to be of a more uniform
shape and frecr from moulds and bacteria than the earlier yeast, from which Grilss
concludes that the ancient Egyptian brewer had anticipated the modern brewer by
making a pure, or almost pure, yeast culture.t The evidence, however, scems inade-
quate to support such a wide conclusion.

It may be mentioned that yeast is a uni-cellular plant belonging to the fungus
family and s distributed abundantly throughout the world, being found wild on
many plants (particularly on ripe fruits) and in the air: there are many varicties, two
of the principal uscful ones being the cultivated beer yeast (Saccharomyces cerevisiae)
and the wild yeast (Saccharomyces ellipsoidens) which accurs on grapes and brings about
vinous fermentation: many other yeasts also are known, but as some of them produce
4 biteer Aavour, an objectionable taste or a persistent turbidity in the fermented
liquid, these are avoided in modern brewing, On account of the ubiquity of
yeast, fermentation 15 2 natural process, and when solutions containing certain kinds
of sugar are exposed to the air, after a short time they begin to ferment.

Three Eighteenth Dynasty specimens of exhansted grain from Deir ¢l Medinch 2
were examined by me and found to be barley. These 1 submitred for more detailed
examination to Professor F. W, Oliver, who reported that “The principal sample
was a small form of 2-rowed barley (Hordeu distichum).’

WiINg?

Wine usually denotes the fermented juice of fresh grapes, and this was the principal
wine of the ancient Egyptians, though they had also other kinds, namely, palm wine,
date wine, according to Pliny ¢ a further kind made from the myxa fruit, and at a late
date oceasionally pomegranate wine, all of which may now be considered.

Grape Wine

Wine, meaning grape wine, 1s referred to frequently in ancient Egyptian texts,®
the earliest references known to me being of the Second Dynasty,® though the wine-
press hieroglyph was used in the Firse Dynasty,” from which period wine jars also
are known,

Wine 1s Frcqucndy mentioned as a divine and mortuary offering,® as a beverage,®
a¢ tribute.® and occasionally as a constituent of medicines.®

1. Griiss, Tageszeitung fiir Braseref, X0V {1629}, pp. GR1-2.

¢+ 9, Bruyére, Deir el Médinel (1034-1935), P 119

3 A Lucas, Ancient Egypt, 1928, pp. 1-8. 4 3m: 10,

5 Who1o115. 5-8; AR, ¥ (Index), p. 1705 A Trman, Literature of the Ancient Egyptians, trans.
A, M. Blackman. &

8 7. Y, Suad, Ceiling Stelae in Second Drymasty Tombs { Ann_ Serv., Cahicr xx1), pp- 8, 12, 15 17,
18, 10, 24,

T M. E. Petrie, Socfal Life in Ancient Egypt, pp- 102, 135; L Petrie, Egyptian Hieroglyphs of
the Eirst and Second Dynasties, P xviL.

# 1. v, Deines and H. Grapow, Dragennamen, pp. 4735
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Vintage scenes are often depicted upon tomb walls, for example, in a Fifth
Dynasty tomb at Sagqara; * in a Sixth Dynasty tomb at Saqqara; * in a Twelfth
Dynasty tomb at El Bersheh; # in several tombs of the same period at Beni Hasan; ¢
in many others of Eighteenth and Nineteenth Diynasty dates respectively in the
Theban necropolis,® and in a tomb of the Saite period.® The gathering, treading or
pressing of grapes, or all three of these processes, are shown, as well as other opera-
tions connected with the production of wine.”

The preparation of wine is a comparatively simple mateer, all that is necessary
being to crush the grapes in order to free the juice, which is separated from the
stalks, skins and stones and then allowed to ferment, which it does naturally, chiefly
by means of the wild yeasts (principally Saccharomyces ellipsoidens but also S. apiculatus)
present on the skins of the grapes, but also to some extent by the action of certain
enzymes (largely zymase) present in the juice. The fermentation consists in the con-
version of the sugars present in the juice [these being glucose (dextrose) and fructose
(levulose)] into alcohol and carbon dioxide.

According to the scenes on the tomb walls already referred to, the grapes were
crushed by treading until no more juice could be extracted. This method is still used
largely today in France and Spain, because it gives results that are in many ways
better than those obtained by mechanical presses, the great advantage of the human
foot being that while it crushes the grapes perfectly it does not crush the stalks or
stones, which a press tends to do, so liberating undesirable astringent and colouring
matters. After treading, the residue was placed in a cloth or bag, which was tightly
twisted in order to squeeze out the remaining juice, a method still used in the Fayum
at the beginning of the ninetcenth century.® The juice was then poured into large
pottery jars, where it fermented, but there is nothing to show whether the juice from
the treading was mixed with that from the squeezing, or whether the two lots were
fermented separately. The latter, having been in contact with the stalks, sceds and
skins for a longer period, would have been the more astringent and the more highly
coloured of the two, as when fermentation had produced alcohol, this would have
extracted astringent substances from the stalks and seeds and, 1f ‘black’ grapes were
used, also considerable colouring matter from the skins.

The colour of wine depends upon the colour of the grapes and whether or not
the skins are included in the fermenfation. “White' grapes naturally produce white

1. de G. Davics, Prabfietep, 1, Pla, a1, a0xam. 2, Duell, Merenka, m, Pls. oxiv, cov

2 P, E. Newberry, El Bersfich, 1, Pls, 231v, 300V, XXX

4 P, E, Newberry, Bend Hasan, 1, Pls. xo, xovi: o, Pls, vi, XvL

L de G, Davies, Nakfe, Pl xxm, xxve; Payesrd, Pls. xan, xmy Twe Officials, PLL oo
Five Thehan Tombs, Pl wxst; Two RBamesside Tombs, Pls. s, sooa, xooon; Nefer-hotep, 1, PL
wrvmr; A, B P Weigall, Guide fo the Antiquities of Upper Egypt, 1913, pp. 175, 123, 130, 160, I75.

8 A Lansing, M.M.A. Bull., Egyptian Exped. 1916-1919, p. 21,

7 (CFf P. Montet, Scénes de la vie privée, pp. 265-73; Rec. Trav., x3xxv (1013), pp. I17-24;
. Diesroches Moblecourt, Repue des arts asiatigues, 1{1054), pp. 40-60; L. Keimer, Garfenpflanzen,
pp. 62=64; F. Hartmann, I'Agriculiure, pp. 156-73, 303-6; FL F, l&I[i‘., Viticulture and Brewing,
pp- 46-61; F. Woenig, Pflanzen, pp. 254-76; G. M. Ollivier Beaurcgard, Chez les Pharaons,
pp- 113-33; H. v. Minatoli, Mag,fd Rit.d. Auslandes, 1830, Mo, 140.

8P, 5. Girard, Description de I'Egypte, état modeene, 11, Mém, sur Pagriculiure, Uindusteie ef Ie com-
merce de I'"Egypte, 1812, p. 608,
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wine, the juice being colourless, and, as the juice of ‘black’ grapes is also usually
colourless,! these, too, will produce white wine, if the skins are scparated before
fermentation, though if the skins are not removed a red wine is obtained.

No literary reference to the colour of the grapes grown anciently in Egypt can
be traced, though there is indirect linguistic evidence pointing to a dark colour®
Grapes shawn on several tomb walls of the New Kingdom at Thebes arc dark-
coloured,? deep blue or violet, though less frequently they are shown as red, pink,
green, or white. Erman states that in the Old Kingdom the wine included white,
red and black varictics.! Petrie says® ‘In the Old Kingdom only dark grapes are
represented, and the wine must have been red. At El Bersheh in the XIIth dynasty
white grapes are seen and the juice is light, such as would make white wine." In a
Middle Kingdom tomb at Meir white wine is mentioned.® The colour of the wine is
not mentioned in the papyri of the Graeco-Roman period,” but Athenaeus refers to
the Egyptian wine varying in colour and mentions both white and pale wine.® It
seems probable, therefore, that both light and dark grapes were used.?

The amount of alcohol produced in wine by fermentation is limited by two
factors, one being the quantity of sugar present in the grapes and the other being the
fact that the yeast is killed (with the consequent gradual slowing down and final
arrest of the fermentation) by the alcohol formed when the proportion reaches about
14 per cent,'? although there may still be fermentable sugar present and, if the grapes
used are rich in sugar, the portion that escapes fermentation remains, imparting
sweetness to the wine,

In ancient Egypt, on account of the slow method of pressing adopted and the high
temperature towards the end of the summer, when the vintage must have taken place,
the fermentation would almost certainly have commenced before all the juice was
extracted, but it occurred principally in the large jars to which the juice is shown
as being transferred while the pressing is still going on. These jars necessarily must
have been left open until the fermentation had almost ceased, otherwise they would
have burst from the pressure of carbon dioxide generated; but when the fermentation
was almost over the jars were stoppered with ‘a wad of vine leaves’ over which “was
moulded roughly with the fingers to a height of about 10 cm. a tenacious mixture
of black carth and chopped straw’, as found by Winlock at the Christian Monastery
of Epiphanius at Thebes,!* or with ‘a rush bung completely covered over with a clay
or mud capsule that enveloped the whole of the mouth and neck of the jar’ in the

1 Some few kinds of ‘black’ grapes give a coloored juice.

t f ] R. Harris, Lexicographical Studies, p. za6.

3% de G. Davies, Nukht, Frontispicce, Pls. xoov, 200vn; Two Ramesside Towmbs, PL xxxmm

4 A, Erman, Life in Augient Egypt, 1304, p. 196.

5 W, M. F. Petrie, Beview in Awcient Egypt, 1014, p. 38. See also P Moneet, Ree. Trar,, 3000w
{1913), pp. 117-18.

& A, M. Blackman, Meir, m, p. 30.

T (. Ricel, ‘La Cobmra della Vite e Ia Fabricazione del Vino nell’ Egitto Greco-Fomano',
Studi della Sewola Papirologica, v (1924-4), p. 61.

%133, U For the type of grape of. A. Berget, Chronique £'Egypte, TX (1934), pp. 2214

1 The cxcess of aleehol above about 14 per cent in certain modern wines is due to the additon
of extra alcobol.

11, E. Winlock and W, E. Crum, Mendstery of Epiphanins, p. 79.
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manner of those found by Carter in the tomb of Tutankhamiin,! or with such
variant of the method as the local conditions and the importance of the wine de-
manded. Wine jars stoppered and sealed are represented in a number of tombs, for
example, in one of the T'welfth Dynasty at Beni Hasan * and in two of the Eighteenth
Dynasty at Thebes, namely, in that of Nakht and in that of Neferhotep.? The closing
of the jars as soon as possible was essential, since if the wine had been left exposed to
the air, another kind of fermentation (the acetous ferm::n_mtion:l caused by a minute
organism (Mycoderma aceti), always present in the air, would have taken place, which
would have converted the aleohol into aceric acid and the wine would have become
vinegar. The jars, however, were not all sealed hermetically ac this stage, since in
some instances slow fermentation was still going on, in which case a small hole was
drilled in the neck of the jar, or made in the stopper, as shown in some of those from
the Monastery of Epiphanius; 4 in those from the tomb of Tutankhamiin; ¥ and in a
large number of local ware of Gracco-Roman date from Medum,® in order to pro-
vide a way of escape for the carbon dioxide being given off in small amount, and,
when the fermentation was fimished, this hole was sometimes ‘st.oppcd with a wisp
of straw’ 4 and sometimes closed with clay and sealed.® At the Monastery of Epiphan-
ius only half the jars had been provided with this small vent.? Doubtless occasionally
a jar would be sealed finally before fermentation had ceased, and in such a case
the internal pressure might be sufficient to break the jar, as appears to have occurred
with one of those from the tomb of Turankhamiin, where the neck seems to have
been ruptured and the contents to have flowed down the outside of the jar.

During the Gracco-Roman and Coptic periods wine jars 7 were rendered im-
permeable by being treated inside with a thin coating of resin, which is always black,
the colour probably being due to the charring of a non-black resin by the heat
necessary to render it sufficiently liquid to flow as a thin layer over the inside of the
jar. A deposit of similar black resin is found often at the apex of the jars that have
been treated in this manner.* Wine jars blackened mside were discovered at the
Manastery of Epiphanius at Thebes by Winlock, who in describing them says, ‘Like
the Greek wine jars the inside was coated with a black resinous pitch . . 1 This
practice was known also to the Romans, since Pliny ? refers to “The pitch (ie. black-
cned resin) ... for preparing vessels for storing wine . . )" With reference to the wine
jars from the tomb of Tutnkhamin, Carter states 5 that “In all probabilicy the in-
terior of the jars was smeared over with a thin coat of resinous material to counterace
the porous nature of the pottery; the broken specimens show a disanct black coating
on their mner surface.” I have examined twenty-two wine jars or parts of wine jars

LH. Carter, Tur-arkeh-Amen, mm, p. 148, BL .

=P, E. Newberry, Bini Hasan, 1, PL xm.

ML de G Davies, Makli, p. 70, Pl xxvi; Nefer=hotep, PL xovm.

1. E. Winlock and W E. Crum, Morastery of Epiplaniug, p. 7o.

M. Carter, Tut—mkii-Anien, 1, pp. 1484

 Found by Me, Alan Rowe, to whom T am indebted for the information.

" Possibly also jars for containing liquids other than wine, such as o1l or honey,

# Several specimens of the black coating and the black material from the apex of wine jars of the
Graeco-Roman period have been analysed by me and found 1o be resin in every case. See C. C,
Edgar, Zenon Papyri, m, No. so481; v, No. 59741,

P24,
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from this tomb,! of which twenty were broken, ten of them being much broken,
thus making the examination a fairly easy matter. The outsides of the jars vary con-
siderably in colour, some being entirely greenish-grey, some entirely red and some
p;m:fj,r ome colour and partly the other. The insides of the jars are chiefly light-red,
though occasionally drab with a reddish tint, but in no instance is there any blacken-
ing of the nature of that on the Gracco-Roman wine jars, no resin at the apex and no
continuous black coating of any sort, though in some cases there are black spots and
small black patches that look very like fungus growths (which they probably are)
bur in most cases there is not any blackening at all.? The cdges of the broken surfaces
vary in colour from a drab with a slight reddish tint to light-red, mottled in every
instance with innumerable white particles, which on testing proved to be calcium
carbonate (carbonate of lime). There cannot be any doubt, therefore, that the clay
used for these jars was calcareous (i.c. contained calcium carbonate), which explains
both the greenish-grey and the red colours, the former being where the jars have
been strongly heated and the latter where the heat has been less intense.® No evidence
of any slip could be found, either inside or outside the jars, and it must be assumed,
therefore, that they were sufficiently watertight for the purpose required without
cither slip or resin coating.! That they were not absolutely impermeable seems to be
proved by the fact that those of the jars that are unbroken and still stoppered and
sealed are empry.

Lutz states  that “The Egyptians, before pouring the wine into the jars, generally
smeared the bottoms with resin or bitumen. This was done in order to preserve the
wine. It was also thought to improve the flavour of the wine." No evidence whatever
has been found for the use of bitumen in wine jars, nor of the use of resin before the
Graeco-Roman period, when the whole of the inside of the jar, not merely the
bottom, was coated with resin, which was done to make the jar impermeable and
not to preserve the wine (except from evaporation), nor to improve its Havour.

In a Middle Kingdom tomb at Meir wine of castern Buto, wine of Mareotis and
wine of Syene are mentioned; ¢ in the Eighteenth Dynasty wine was being obtained
fram the eastern and western Delta: 7 from the Oasis DfKerga; # and as tribute from
Asia (Arvad, Djahi and Retenu); ? in the Twenty-second and Twenty-sixth Dynastics
respectively it was obtained from the cases of the western desert ™ and in the Twenty-
sixth Dynasty from the western Delta.!® Wines from various sources are mentioned

! Five were of the long-necked Svrian rype. Fourteen other jars from this tomb were not ex-
amined, since nine are sull stoppered and sealed, and fve, including two additional ones of the
Syriamptype, are in the Muscum show case.

2 One jar with a broken neck (No. 541) was rinsed with watcr inside and that it was entirely
free from blackening was confirmed. A jar from El Amama, samined by Mathicu (in . D. 5.
Pendlebury, City of Aklernaten, oo, pp. 240 £), was also free from any resinous coating.

1 Sce pp. 3812

1 One jar (Mo, 541) was filled with water and allowed to stand for forry=six hours; there was
no leakage of water and the jar was not even damyp on the outside.

& H, F. Lutz, Fiticdtere and Brewing, pp. 56-57.

& A, M. Blackman, Meir, 11, po3o. T H, Carrer, Twr-ankli-Awmen, o0, p. 147,
8 F. W. Fairman, in H. Frankfort and J. D. S, Pendlebury, City of Akhenaten, m, p. 105,
* AR, v{lndex), p. 179, W AR, IV, T34 U2,
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on jar labels from El Amarna! and several different kinds of wine are listed in the
New Kingdom onomasticon already mentioned, though the exact significance of the
terms used is not understood.?

Herodotus strangely enough says that there were no vines in Egypt,® though he
mentions that the Egyptian pricsts drank wine * and used it in the temple sacrifices ®
and that wine was consumed at certain festivals,® but since he records the importation
of wine into Egypt from Greece and Phoenicia,” he may have thought that all the
wine used in the country was of foreign origin.

Diodorus refers to the vines of Egypt ® and to the drinking of wine.*

Strabo states 1° that Libyan wine, which he says was mixed with sea water, was
of poor quality, but that another Egyptian wine, the Mareotic, made in large quantity,
was good; he also refers to wine from an oasis in the western desert 1! and o wine
from the Fayum provinee,”® which latter he says was produced in abundance.

Pliny, in his enumeration of wines foreign to ITtaly, includes a kind termed
Sebennys, made in Egypt, from three different varieties of grapes ‘of the very highest
quality’,!* namely, the Thasian grape, the ‘smoky’ grape and the 'pitchy’ grape. The
Thasian grape, probably so called because it had been introduced into Egypt fram
Thasos, is described™ as being ‘remarkable for its sweetness and laxative qualities’.
Pliny also mentioned an Egyptian wine that he states produced miscarriage.?

Athenaeus quotes Hellanicus for the statement that the vine was first discovered
in Egype,’® and he guotes Dio as saying that the Egyptians were fond of wine and
bibulous,’ and he himself calls them winebibbers: ' he states 2™ too, that “The vine is
as abundant in the Nile valley as its waters are copious, and the peculiar differences
of the wines are many, varying with colour and taste: he says also!® that the vine
was abundant in the Mareotic region in the neighbourhood of Alexandria and that
its grapes were ‘very gu::cvd to cat’ ; he mentions several wines,!® namcfy the Mareotic
(excellent, white, pleasant, fragrant, casily assimilated, thin, does not go to the head,
diuretic); the Taeniotic (better than the Mareotic, somewhat pale, has an oily quality,
pleasant, aromatic, mildly astringent); the wine of Antylla, a city not far from
Alexandria (surpassing all others) and the wine of the Thebaid and especially that
from the city of the Copts (so thin and assimilable, so easily digested, that it may be
given even to fever patients without injury’). This same writer states also?s that the
Egyptians used boiled cabbage and cabbage seeds as remedics against drunkenness
and subsequent headache, With reference to the mixing of sea water and wine men-
tioned by Strabo%as being practised with the Libyan wine, Athenaeus states? that
“Wines which are more carefully treated with sea water do not cause headache; they
Ioosen the bhowels, excite the stomach, cause inflacion, and assist digestion.” This
practice of mixing sea water with wine is mentioned also by Pliny,'® according to
whom, if done sparingly, it was thought to improve the flavour of the wine, though
of one wine so treated he states 19 thae it ‘is far from wholesome'.

L H. W. Faitman, in J. . 5. Pendlebury, City of Akhenaten, m, pp. 165-5.

2 A, H. Gardiner, Ancient Egypiian Onomastica, I, pp. 2331~7. ot 77,
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Papyri of the Graeco-Roman period provide information concerning the owner-
ship of vineyards, the various operations connected with viticulture, the production
of wine, the different qualities of wine, etc.!

Thete is o recorded instance known to me of wine having been discovered in an
Egyptian tomb, though wine jars and clay sealings from wine jars are Very commiot.
In some of the jars, however, there are the residues left after the evaporation of the
liquid and I have analysed three such residues, two from the tomb of Tutankhamiin *
and one from the Monastery of St. Simeon near Aswan,? the potassium carbonate
and potassium tartrate found proving that the residues were those from wine. &
residue from a jar found at El Amarna was examined by Mathieu,* who concluded
that the remains were probably those of a fermenting wine.

Palm Wine

A wine-producing palm is mentioned in the Pyramid Texts® and both Herodotus ®
nd Diodorus 7 state that palm wine was used in Egypt to wash out the abdominal
caviry during the process of mummification and Herodotus relates that Cambryses
sent a cask of palm wine to Ethiopia.® Wilkinson says ® that palm wine was made in
Egypt in his day and that it consisted of the sap of the date palm obtained by making
an incision in the heart of the tree, immediately below the base of the upper branches
and that, as taken directly from the tree, the liquid was not intoxicating, but acquired
this property by fermentation when kept and that the wine resembled in flavour a
very light new grape wine: he states also that a palm tapped in the manner described
was rendered useless for fruit bearing and generally died. Beadnell states that ‘In the
oases and other parts of Egypt a fermented liquor . . . is obtained by making a deep
incision in the top of the date palm .. ‘the palm may be bled once or twice a month
without sustaining any harm: the operation may, in fact, prove of considerable benefit
to a sickly palm’® Oric Bates states 11 that an intoxicant is made in castern Libya
by fermenting the sap of the date palm. In Egypt, too, 2 similar wine is occasionally
prepared, but always from a male tree that is not required, which often dics as the
result of the operation and is cut down. The fermentation of the sap is brought about
by means of wild yeasts present on the tree and 1n the air.

Bruijning suggests '* that the palm wine used anciently in Egypt was obtained,
not from the date palm, but from other species of palm, such as the Raphia palm,
probably Raphia monobuttorumt, which he thinks may have grown in Egypt at one
time, though it is not now found in the country, It is true that the Raphia palm,

1, Ricd, ‘La Coltura dells Vite e la Fabricazione del Vino nell” Egitto Greco-Romano’,
Studi della Scusla Papirolegica, IV (1924~6), Parr 1.

= A Lucas, in H*Career, Tut-ankli-Amen, 0L p. 183 (Appendix m). A second specimen was
subscquently examined.

3 Tn this Monastery there may still be seen a complete installation for making wine, (U, Mon-
neret de Villard, ‘Un Pressoie da Vino dell’ Egitto Medioevale', in Reale Institute Lombardo di
Seienze e Leftere, 1K, XI-XV, 15205 also ‘Drescrizione Gen. del Monastero di 5. Simeone presso
Aswan', inAnn, Serr., XXV1 (1926), p. 23L.

i L. Mathiew, in J, 1. 5. Pendlebury, City of Akhenaten, 1T, pp. 2359-43.

5 F_ F. Brujjning, Ancient Egypt, 1022, pp- 1-§, Sum: 86 T
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11 F, F. Bruijning, Ancient Egypt, 1922, ppe 3. 7-
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which is an African tree, often found growing in forest swamps, does yield a wine
and is used for wine making in certain parts of Africa and that it is sometimes called
the Nukhl el Faraoon (Pharach’s date palm),! but there is no evidence that it ever grew
in Egypt and, as the palm wine made at the present time is from the date palm, there
is no reason to think that it was otherwise anciently.

Date Wine

Date wine is mentioned occasionally in the ancient Egyptian texts, for example,
in the Second Diynasty,? in the Sixth Dynasty * and on two ostraca of the Nineteenth
Diynasty in the Cairo Museum. It is described also by Pliny, who states * that it was
made ‘throughout all the countries of the East’, which probably was meant to include
Egvpt, though Egypt is not specifically named. It was prepared by stceping a certain
kind of date in water and pressing out the liquid, which was left to ferment, which
it did naturally from the wild yeasts present on the dates. A similar beverage is de-
scribed by Burckhardt ® as being made in Nubia by beiling ripe dates with water,
straming the liquid and allowing it to ferment. Oric Bates states that in eastern Libya
an intoxicant is made by fermenting dates.® A date wine, such as that described, was,
and still is, made in Egypt sometimes, but instead of being drunk as wine, the liquid
is distilled and the resulting spirit consumed.

Myxa Wine

With respect to the Myxa wine stated by Pliny 7 to have been made in Egypt, no
other mention of it can be traced. The Myxa (Cordia Myxa), which is cultivated in
gardens in Egype, bears 2 mucilaginous fruit, which Theophrastus, who calls it “the
Egyptian plum’,® describes without referring to any use having been made of it for
wine making, although he states that it was made into cakes. Twigs of Middle
Kingdom date are reported by Keimer,® and some part of the tree, probably the
fruit, was identified by Newberry from the Gracco-Roman cemetery at Hawara '®
Thick layers of the leaves were found by Davies at Sheikh Said which were of late
date, probably Coptic,!* and Grifith found seeds and fruits, probabl}' of similar late
date, at Faras in Nubia which are now in the Muscum of the Royal Botanic Gardens,
Kew.12

Pomegranate Wine

The only reference to pomegranate wine in Egypt that can be found is in a late
third century A.n, papyrus,** although it was known to the Greeks as a medicine!s
An intoxicating drink first mentioned in texts of the New Kingdom * has been
identified by Loret'® as pomegranate wine, and Lutz!? also states that the Egyptians

! G, Schweinfurth, The Hearr of Africa, 1, p. 199.

PZ. Y. Saad, Ceiling Stelag in Second Drynasty Tombs (Ann. Sere,, Caliier xx1), p. 9.

TAR., 1, 336, 4 WM g MIV: 10,

A 1. L. Burcklarde, Travels in Nibia, 1319, p. 143. % Oiric Bares, Bastern Libyans, p. 26.
7 xm: 10, B Enguiry into Plants, v: 2, 100 # L. Kcimer, Garfenpflanzen, pp. 25-26.
WP, E. Newberry, in W, M. F. Petrie, Hawara, Bialin and Arsinee, pp. 48, 53.

BN, de G. Davies, Sheikh Safd, p. 4. 12 Mo, B6l1g13.

1 A, 8. Hone, Oxyrhynchus Papyri, viL, p. 241, W Dioscorides, vi 34.

15 Wh. v, 568, 12-17. 16V, Loret, Flare Pharaonique, and ed., pp. 77-78.
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used this wine. Keimer,! however, considered that there was insufficient evidence
for the identification, and Peet 2 refers to it as ‘a pure guess’. Peet also says ® that the
‘fig wine' mentioned by Lutz is not fig wine, bu simply two baskets of figs.

IDISTILLED SPIRITS

Distillation is the process of converting 2 volatile liquid into vapour by heat and
then recondensing it again by cooling, and distilled spirits are naturally-flavoured
solutions of alcohol in water that have been made by the distillation of certain fer-
mented liquids.

Although the ancient Egyptians made beer and wine, both of which contain
alcohol, they were unacquainted with distillation and, therefore, did not know
distilled spirits.

When and where the discavery of distillation took place there is no evidence to
show, but the first mention of it that can be traced is by Aristotle in the fourth
century B.C., who describes the formation of mist and rain * (which are caused by
natural processes of evaporation and condensation) and who also says,* ‘Sale water
when it turns into vapour becomes sweet and the vapour does not form salt water
when it condenses agam. This I know by experiment. The same thing is true in every
case of the kind: wine and all fluids that evaporate and condense back into a liquid
state become water. They are all water modified by a certain admixture, the nature
of which determines their favour.” Evidently Aristotle, although he had distilled
wine and made dilute aleohol, did not recognize it as anything other than water
‘modificd by a certain dmixture’, the nature of which determined its Aavour. Theo-
phrastus (fourth to third century 5.¢.) had some knowledge of a method of destruc-
tive distillation for obtaining wood tar, which he describes,® and Pliny (first century
A.p.) also knew of this,® as well as of a primitive method of obtaining spirits of
turpentine by means of distillation.?

Zosimos, who is ‘the most ancient alchemical author of whom we have genuine
writings and can identify’,* describes and illustrates a variety of retorts and recipients,
thus proving that distillation was well known in his time (the end of the third cen-
ury A.D. or the beginning of the fourth), but he makes no mention whatever of
alcohol, and it is highly probable that this was not known until the Middle Ages, its
use at first being medicinal and not as a beverage.

SUGAR

In connexion with beer and wine, the use of sugar in ancient Egypt may be dealt
with convenicntly, as it was from sugar that the alcohol, which imparted the stimulat-
ing and intoxicating properties to both these beverages was derived. In the case of
beer, sugar, as already desctibed, was produced during the preliminary processes of
brewing from the starch present in the grain used, while with wine, the sugar existed
ready formed in the grapes, palm juice, dates and other materials employed.

Although sugar is distributed widely in nature, being present as honey, in milk

1 L, Keimer, Gartenpflanzen, pp. §I, 1525 buc of. in ]. D 5. Pendlebury, Cify af Akhenaten, 1,
p. Tl

T, E. Pect, Liverpool Annals, % (1923), p- 53 3 Meteorologica, 109, 11,

4 Merearologicd, T2 3. & Enguiry into Plants, 12 3, 1=3.

8 vy 2122, THVT. 5 E. J. Holmyard, Makers of Chemistry, p. 35-
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and in certain trees, plants, roots, flowers and fruits, it was known anciently only in
the form of honey, sugar from the sngar cane being of comparatively late date and
that from the ba:x:troot IJLI.TIL‘ still more recent.

Cane Sugar

The sugar cane is a native of the Far East and seems to have been first cultivated
in India, and the sugar from it was just becoming known to the Roman waorld in
Pliny’s time, though only as a medicine.! From this same period {first century 4.0.)
there is a record of sugar or ‘honey from the reed called sacchari’, as it is termed,
having been shipped from India to the Somali coast,? and Dioscorides (also first
century A.D.) states® that there is a kind of ‘concreted” honey, called sugar, found
in reeds in India and Arabia ‘like in consistence to salt, and britde to be broken
between the teeth as salt is”. The bare facts of the existence of sugar canc and the ex-
traction of sugar from it, however, scem to have been known in Greece several
centuries earlier than the date mentioned, as Nearchus (fourth century B.c.) 1s quoted
by Strabo ¢ (first century &.¢. to first century A.n.) for the statement that ‘reeds yield
honey, although there are no bees . . . he also says that there was "a tree from the
fruit of which honey is procured . . ', the identity of which, however, unfortunately
is not recorded. Pliny states that Arabia as well as India produced sugar.

So far as can be ascertained there is no mention of sugar from the sugar canc in
any ancient Egyptian document, not even in the late Greek papyri, and the only
sources of sugar readily available were honey, and such fruits as dates and grapes; bue
it was honey that took the place in daily life of the modern sugar, the sugar cane,
now so largely grown in the country, being a comparatively modern introduction.
In the thirteenth century Marco Polo states ® that certain Egyprians, skilled in the
matter, instructed the inhabitants of Un-guen (China) in a method of refining sugar
bv means of wood ashes,

Haoney ®

Bee-keeping was one of the important mmor industrics in ancient Egypt and
honey is mentioned frequently in ancient texts,” the earliest references to it that can
be traced being of the Old Kingdom.® In the Eighteenth Dynasty it is listed as a
funcrary offering,® and among tribute from the campaigns in Palestine and Syria
(e.g. Djahi’® and Retenu 1); in the Nineteenth Dynasty it 1s mentioned as part of the
rations of the king’s messenger and standard bearer.!* Honey played an important part
in temple ritual, particularly in the cvlt of the god Min,"® and in the Harris papyrus
of the reign of Ramses III large quantities of honey are included in the temple dona-
tions. Honey was also widely used in medicine, and is frequently mentioned in the

Vam: 17,