Ege Universitesi Yayinlari
Edebiyat Fakiltesi Yayin No: 189

OLIVE OIL AND WINE ! ANTIKCAGDA
PRODUCTION IN EASTERN : DOGU AKDENIZ’DE
MEDITERRANEAN | ZEYTINYAGI VE SARAP
DURING ANTIQUITY * URETIMI

ULUSLARARASI SEMPOZYUM BILDIRILERI
17-19 KASIM 2011 URLA - iZMIR

INTERNATIONAL SYMPOSIUM PROCEEDINGS
17-19 NOVEMBER 2011 URLA - TURKEY

EDITED BY / EDITORLER
Adnan DILER - Kaan SENOL - Umit AYDINOGLU

IZMIR - 2015




OLIVE OIL AND WINE PRODUCTION IN EASTERN MEDITERRANEAN DURING ANTIQUITY
ANTIKGAG’DA DOGU AKDENIZDE ZEYTINYAGI VE SARAP URETIMI

Adnan DILER — Kaan SENOL — Umit AYDINOGLU

ISBN: 978-605-338-120-4

Ege Universitesi Yénetim Kurulu'nun 23.12.2014 tarih ve 34/13 sayili kararn ile basilmistir.

© Bu kitabin tim yayin haklari Ege Universitesi'ne aittir. Kitabin tamami ya da higbir bélimii yazarinin
dnceden yazil izni olmadan elektronik, optik, mekanik ya da diger yollarla kaydedilemez, basilamaz,
cog@altilamaz. Ancak kaynak olarak gosterilebilir.

T.C. Kiiltiir ve Turizm Bakanhgi Sertifika No: 18679

Basim Yeri
Ege Universitesi Basimevi
Bornova, izmir
Tel: 0232 388 10 22/ 20 66
e-mail: bsmmd@mail.ege.edu.tr

Baski: Nisan 2015

Diler Adnan
Olive Oil And Wine Production in Eastern Mediterranean During Antiquity
Antikgcag'da Dogu Akdenizde Zeytinyad ve Sarap Uretimi
Adnan Diler, Kaan Senol, Umit Aydinoglu, izmir: Ege Universitesi, 2015.
VI, 263 s. : 21x29,7 cm.
ISBN: 978-605-338-120-4
Ege Universitesi Edebiyat Fakiltesi Yayin No:189
I. Gida teknolojisi/icki teknolojisi/Dogu Akdeniz/Antik cag
Food technology/Drink technology/Eastern Mediterranean
II. Sarap dretimi/Dogu Akdeniz/Antik ¢ag
Wine production/ Eastern Mediterranean/Antiquity
. Zeytinya@i Gretimi/Dogu Akdeniz/Antik ¢ag
Olive oil production/ Eastern Mediterranean/Antiquity
664-dc20 Dewey



Olive Oil and Wine Production in Eastern Mediterranean during Antiquity
International Symposium Urla-izmir-Turkey, 17-19 November 2011

Terebinth and Terebinth Qil Production in the Ancient Period

Ersin DOGER
Yusuf SEZGIN

Ozet
Antik Dénemde Menengic ve Menengic Yag

Menengi¢ (Pistacia terebinthus) Akdeniz ve Bati Asya'nmn tipik bir bitkisidir. Anadolu’nun énemli bir béliimiinde
yetisen Menengi¢ agaci, yaklasik 120 kilometre karelik, adina giiniimiizde Yund Daglari Antik Donemde ise
Aspordene adi verilen volkanik kayalklarda ve ozellikle Aiolis bolgesinin i¢ kesimlerinde yaygin olarak
goriilmektedir. Arkeolojik bulgular menengi¢in eski ¢aglardan beri gida olarak kullamildigini gdstermistir. Yund
Daglari tizerindeki kylerde, menengic yag: yakin zamana kadar en yaygin yemeklik yag olarak kullaniimigtir, Setlik
Kéyii'nde korunan ve elektrik motorunun kullanilmadigi bir menengic yagi atdlyesi iiretimin nasil yapildig:
konusunda 6nemli bilgiler sunmaktadir. Zeytinyagi ve menengic yag: iiretiminde kullanilan yéntemler birbirine
olduk¢a yakindir. I Aiolis bslgesi gibi kirsal alanlarda ele-gegen yag iiretimine iliskin elemanlarin, sadece zeytinyas
i¢in degil ayn1 zamanda menengic yag i¢in de kullanilmis olabilecegini géz dniinde tutmak gerekmektedir.

Key Words: Aigai, Aspordenen, Terebinth Oil, Pistacia Terebinthus, Menengi¢

Just as it is today, viticulture and olive production was important in the ancient period in the Aeolis Region
located between the lzmir Bay and the Edremit Bay, housing fertile plains watered by rivers such as Hermos
(Gediz), Pythikos (Giizelhisar) and Kaikos {Baklrcay)l. During the surface surveys carried out in the region, many
fragmental and immobile archaeological findings regarding wine and olive oil production were brought to light. In
addition, there are many terebinth trees located in the inner parts and the highlands of the Aeolis Region. Especially
the Yund Mountains (Aspordenen) and Dumanh Mountains (Sardene), on which Aigai is also situated. are
densely populated with terebinth trees (fig. 1). Terebinth oil workshops still exist in the region today and they continue
to use the same production technology which is similar to that of olive oil used in the ancient period.

Terebinth (pistacia terebinthus) is a typical plant of the Mediterranean and of Western Asia’. It had been
given diftferent local names in different parts of Anatolia such as menengi¢, ¢ogre, cetlemik, ¢ithk, sakiz agac
(mastic) and yabani fistik (wild pistachio). Terebinth, which is from the Anacardiaceae family (sumac family), is
approximately 6-9 m tall and sheds its leaves in the winter. The flowers, which bloom in March and April on the
shoots of the previous year, have a reddish purple color, while the globular drupes are bluish green when they
mature (fig. 2). In Turkey, terebinth can be found on rocky and hilly terrains on the coast, in the Kizihrmak and
Yesilirmak Valleys in Northern Anatolia, in the lowlands of Southeastern Anatolia and in the pine forests on the
Taurus Mountains, in altitudes up to ca 1600 m. There are approximately 66 million wild pistachio trees in Turkey".

The young shoots and the fruit of the terebinth tree are used in alimentation. The fruit can be used as an
appetizer or it can be consumed as coffee or tea. Although nothing has been scientifically proven, various sources
account for the many benefits of the fruit. The gum or resin of the tree seeps out naturally or it can be obtained
by tapping the branches. This gum has a honey-like texture, a yellowish or greyish color and a pleasant scent and it is
called terebinth gum (terebentin chiotica).

" Doger 2004, 168.

* Erkanal Oktii-iren 2004, 246-248.

* For extensive information on terebinth (pistacia terebinthus) see: Janick-Paull 2008, 20-23,
* Ozuslu e al 2009, 100.
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The gall formed by insects on the leaves are used in dying precious silk material, giving color to wine
and as an insence substance. The ornithologists consider the oily seeds of this tree to be a very good energy source for
the birds™ autumn migration. The roasted oily seeds are still consumed on long winter nights accompanying pleasant
conversations.

Since the terebinth tree has a very strong root system, it can easily grow in the most unsuitable places and
situations. Besides being the dominating plant type in rocky and stony areas, it is also the most common pistachio
species found in Turkey’. 48 kinds of terpen compounds were determined in the essential oil which has been
identified to be 0.73 % based on the dry weight of the mature terebinth fruit. It has been suggested that the terpen
compounds have important roles in preventing various illnesses’.

Fig. 1 Terebinth and wild olive trees on the southern part of the Fig. 2The young shoots, blooms and fruit of terebinth (pistacia terebinthus)
Giin Mountain where Aigai is located (http: /' www.bgflora. net families/‘anacardiaceae/pistacia pistacia_terebinthus)

(Photograph: Archive of the Aigai Excavations).

Archaeological Data

Pollen analyses have proven that the Pistacia genus has been an important part of the Mediterranean flora
since the Late Pleistocene Period’. The archeobotanical researches carried out during archaeological excavations
have shown that the terebinth fruit has played a role in alimentation since the Neolithic Period®. The earliest pistacia
terebinthus examples in Anatolia were found in the Okiizini and Karain B Caves (15000 BC) and these samples
have been identified as wild pistachia’. It has been determined that terebinth has existed in Dja. Jerf al Ahmar and
Halula located in the north of Syria since the 9800°s BC'".

Pistacia fruit dated to the Mesolithic period (ca 10000 BC) was found in the Franchiti Cave in Greece''.
The C14 analysis carried out on the terebinth found in the Abrigo del Pozo settlement situated in southwest Spain

*Ozuslu er al 2009, 103.

®In a research published on the official website of the Agricultural Reseach Service unit (ARS) of the United Stated
Department of Agriculture (ASDA) (http//www.ars-grin.gov/duke/), it was noted that the compounds in the terebinth essential oil

play an important role in preventing many diseases such as cancer alzheimer. etc. It has been determined that the limonin

substance found in abundance (~% 95) in the oil obtained from orange peel and in the terebinth fruit prevents pancreas cancer

by stopping the cancerous cells to increase and prevents stomach cancer by increasing the death of the apoptosis programmed

cells and also by decreasing the DNA synthesis. It has also been suggested that on various animal models the limonin substance
revented the formation of skin, breast, kidney. lung and foregut cancer. which are triggered off by chemicals.

" Riehl 1999, 5.

¥ Perles 2001, 17.

* Martinoli 2009.

' Willcox 1996. 146. Tab.1; 147, Tab. 2.

"' van Andel-Sutton 1987, 57. 11000 pistacia fruit was found in the Franchiti Cave, all dating to the Paleolithic and Neolitic

Periods. It has been noted that pistacia was used from 10500 BC onwards in the Thesselia Region. Peachey 1995, 89.

Terebinth seeds were uncovered in the Late Neolithic — Early Bronze Age strata (4775-2200 BC) excavated in Mandalo located

in Western Macedonia. Valamoti-Jlones 2003, 6 Tab.l; 7 Tab.2: 8 Tab.3; 9 Tab.4.. 10. The researches carried out in Cyprus

have proven that that terebinth existed there since the Prepottery Neolithic Period. Murray 1998, 318, Tab. 23.1; 319, Tab.

23.2: Murray 2003, 61, Tab. Kissonerga, Khirokitia, Kalvassos-Tenta. Cape Andreas Kastros and Dhali-Agridhi are the locations

dated to the Prepottery Neolithic Period in Cyprus where the pistacia fruit was found. Murray 1998, 328, Tab. 23.3.
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indicate ca 6000 BC'?. Archaeobotanical researches carried out in settlements dating to the Neolithic period in the
southwestern part of Bulgaria have shown that the terebinth fruit played an important role in daily nutrition in the

Early Neolithic Period (6159-5630)". Limenaria  on the Thasos Island and Makriyalos “ near Thessaloniki are
among the other centers where terebinth examples of the 5th millennium BC have been unearthed.

Resin is one of the most important products of the terebinth tree and it can be obtained from four different
types of the pistacia genus (P atlantica, P. khinjuk, P lentiscus ve P terebinthus)'®. Ancient writers also give
information on turpentine. The terebinth tree and its fruit are called terminthos in Greek, and rer ebimhus in Latin. The
resin of this tree is identified by the words retine rermmrme in Greek and resine terebinthina in Latin'”. Theophrastus
used the term “ferminthos - tepuivfoc” for turpentme and Plinius  used “resina terebinthina™.

Archaeological data provide very extensive information on the use of this resin in the ancient period. It is not
possible to clearly distinguish the rather similar Pistacia lentiscus (mastic tree — paotiya) and pistacia tevebinthis
{menengic¢) from one another with chemical analysis. Therefore the general term piszacia resin has been used for
the remains of resin from the ancient period, found in various areas. Resin was very often mixed with wine in the
ancient period. The earliest known example of this is from Haci Firuz Tepe, located in the northwestern part of
the Zagros Mounrains in Iran. Pistacia resin mixed with wine was identified inside large jars dated to 5400-5000
BC.

The most important resin finding from the ancient period was approximately one ton of resin cargo, found in
130 Phoenician amphorae in the Uluburun Shipwreck (near Kas)., dated to the 14th century BC. The mentioned
amount is the largest amount to have been archaeologically identified to the present day™. As a result of various
analyses, pistacia resin was found in Phoenician amphorae and local production bowls dated to the XVIII Dynasty
Period found in Egypt Tell el- Amarna™. The archaeological data obtained until the present day have proven that
Phoenician amphorae frequently carried pistacia resin.

Terebinth was determined among the trees that were used in the West House dated to the 17t century and
located in Thera®*. The archaeobotanical examinations carried out on the pollen samples unearthed during the
archaeological excavations and sight surveys in the Messenia Region have verified that pistacia terebinthus
(terebinth) was among the dominating species in the region also in the Mycenean Period.2” SResin of pistacia
terebinthus was determined in the 8 transport amphorae found in a shipwreck dated to the 4th century BC, located on

the coasts of Chios™.

The information provided by ancient writers do not give clear data regarding terebinth oil. The onlv
existing m[‘ormaﬂon on terebinth oil productlon in the AnCJent Period is from a text attributed to Aristotle®

Xenophon (rspuwewov)* Dloscorldes and Theophrastus * mention that a nice scented oil (perfume) and balm was

12 Sanchez-Gomez er al 2011, 111.
"> Popova-Marinova 2007, 502; Marinova-Thiebault 2008, 227.
' Megaloudi 2006, 63.
'3 Valamoti 2011, 4-5.
'S Colombini-Modugno 2009, 16.
i Daiby 2003, 323-324.
Theophrabtus H.P, TL3.1; V.3.2.
® Plin. nat., 13.2.8-9.
2 Thiselton Dyer 1903, 54,
2! Golan Goldhirs 2009, 69.
22 pulak 1988, 11. As a result of the analysis, it was determined that the resin in question was from the west of the Dead Sea.
Yalcin et al 2006, 584.
2 Stern er al. 2003, 458; Stern ef af 2008, 333.
4 Bottema Mac Gillavry 2003/2004, 109; Doger 2004, 81.
2 palaima 2000, 17.
2 Foley ef al 2009, 297; Foley er al. 2012.
7 Aristot. Mir.aus. 8372.88.30.
¥ Xen. an. 4.4.13.
* Diosc. 1.58.3.

3% Theophrastus H.P, 111.3.1 — 4t century BC.
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obtained from terebinth’'. It has been suggested that Ki- ra-no cited in the Linear B tablets among the plants from
which oil was extracted, is the fruit of terebinth (pistacia terebinthus)™. It has been agreed that Ki-ta-no was an
industial plant used in perfume oil production in the Mycenean Period™.

Since refined oils did not exist in some parts of Anatolia until 50 years ago, terebinth oil was an important
element in food culture. Besides the use of terebinth oil in the kitchen, it is known that this oil was added to a
couldron of water in order to be rubbed on to the body for oil wrestling™.

The researches have revealed that the terebinth is an oil-rich fruit™. It has been registered that terebinth
contains 58-60 % oil and that this oil is rich in oleic, linoleic and palmitic oil asids™®. According to the
evaluations, 20-25 kg of terebinth oil can be obtained from 100 kg of fruit. The fruit of terebinth, which is the only
species among the pistacia genus which is used in oil production, reach their maturity in August- September. The
matured and darkened fruit is then picked either in bunches by breaking off the branches or they are knocked off the
branches and dropped on the cloths spread beneath the tree,

The Seklik Village Terebinth Oil Workshop

There is a workshop that produces terebinth oil in the village of Seklik, located within the borders of
Bergama, on the Yund Mountains (Aspordenen). The Seklik oil production workshop, which is situated 7 km air
distance to Aigai, provides for a small number of people with all its components (fig. 3). A certain oil press
technology. whose foundations were layed in the ancient period and continued without much change until the
appereance of the electrical motor, was used in the terebinth oil workshop in Seklik. This terebinth oil production
technology, which completely depended on man power, is almost the same as the technology used for olive oil
production except for the roasting procedure of the terebinth fruit after being crushed into a paste consistencey in the
mill.

The first phase of terebinth oil production is the crushing. The crushing phase is the same for both olives and
terebinth. First of all the terebinth is crushed with a voleanic crushing stone (fig. 7a-b) rotated by man power until it
becomes a paste. During the crushing phase a second person following the person who is turning the millstone lifts the
terebinth stuck to the bottom of the vessel with a pointed scraping tool (fig. 4).

After the crushing phase. the terebinth is roasted, ready for the oil to be extracted. It differs from olive oil
production only with this phase. The crushed terebinth that is now ready to be roasted, is poured onto an metal
sheet which has an opening for the fire to burn beneath it (fig.7c-d). The center of the terebinth is then cleared,
water is added and it is then mixed (fig. 5a-b). There is no certain measure for the amount of water. The village
ladies who become experts in time estimate the amount of water just by looking. Next, the fire that was prepared in
order to give a very strong and high heat is lighted. The most important phase of terebinth oil production is the
roasting. If the amount of water is not enough and the roasting is not sufficient, then oil can not be extracted from
the fruit. The paste-like mixture is mixed continously throughout the whole roasting process that takes approximately
20-25 minutes (fig. 5c). The mixing is done with a disc-shaped round and flat spade.

The terebinth paste is filled into sacks after reaching the right consistency and is taken to the press (fig. 5d).
Until very recently flat cloths made of goat hair was used for this process. The terebinth paste was spread on the cloth
and the edges were folded on top of one another creating a triangular shape. The terebinth paste placed in the sack is
then tightly compressed with the help of a mallet (fig. 6a). The sacks that are now ready to be pressed are placed on
the press bed of the direct pressure screw press (single screw press)’’. A metal ring is placed around the sack to
prevent the oil spreading around during the pressing phase. Afterwards, a weight which is obtained from the terebinth
tree itself (locally called haga) is placed on top and the pressing begins (fig. 6b). The whole mechanism used in
the press system (the press beam — prefum, press tray. press lever etc.) are all made of the terebinth tree itself (fig. 8).

" Theophrastus obtained a part of his information on pistacia from the examples that grow on the Kaz Mountains (ancient Ida
Mountains) This fact indicates that terebinth was among the dominating plant species of the northern part of Western Anatolia.
See Negbi 1995, 323.

*2 Chadwick 1976, 120; Melena 1983, 91.

* For detailed discussions on this subject see Peachey 1995, 130-134.

o http://www.isaalan.org/viewpage.php?page id=21.

* Couladis er al. 2004, 242; Kiveak er al. 2004,

3% Agar er al. 1995.

*" The direct pressure screw press, whose archaeologically earliest examples have been dated to the 2nd century AD, were
widely used in the Late Antiquity. Decker 2007, 80-82, fig. 4.
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In the first phase of pressing the turning lever is placed in the hole located on the bottom tip of the screw
(fig. 6¢) The screw is then turned until it becomes difficult to turn. In the second phase the pressure is increased with
a winch attached to the base and top (tig. 6e). At the end of the pressing phase a pure oil is obtained (fig. 6d). It
is not necessary to do any filtering or straining process as is done for olive oil.

b RO

Fig. 3 General appercance of the Seklik terebinth oil workshop. Fig. 4A Terebinth fruit ready to crush. B - D The crushing of
terebinth

Fig. A Transferring the crushed terebinth on an iron sheet. B Adding water to tercbinth.
C. Roasting terebinth. D. Filling sacks with roasted terebinth.

Fig. 6A Pressing the terebinth down with the help of a mallet. B Placing terebinth on the press bed.
C Pressing with the help of the press lever.D Pure terebinth oil pouring out while pressing.
E Pressing with the help of a winch.
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Fig. 7A Grinding vat and crushing stone. B Crushing stone. C Fire.
D. The iron sheet where roasting takes place.

Fig. 8 A Press. B Detatl of a press. C Press beam and worm screw,
D An old worm screw and an unfinished worm screw. E. Detail from the unlinished worm screw.

Conclusion

The Seklik terebinth oil production workshop located in the inlands of the Aeolia Region. close to Aigai.
indicate that the oil of the terebinth fruit was extracted in order to be used with various purposes. It can be put
forward that terebinth, which can be archaeologically traced back to the Neolithic period. has been used for its oil
in the Acolis Region since the Ancient Period. It should not be ruled out that certain elements (grinding vat,
crushing stone etc.) that are generally associated with olive oil production found in the region, could also be
indications to terebinth oil production™.

* Seyhan Yildimm and his family deserve the greatest acknowledgement for assuring the protection of the Seklik terebinth oil
workshop and for looking afier their cultural inheritence to this day. We would also like to acknowledge Dr. Nezih Aytaglar who
meticulously took the photographs ot the workshop and Research Assistant Baykal Basdemir for his help.
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