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Abstract
The aim of this study was to determine the commercial Satureja (Sivri kekik) species,

gathered amounts, social networks in trade, gathering style, their vernacular names, and
local usages in Turkey. The survey was carried out in 17 provinces, 20 towns and 40
villages where the Satureja species have large population. Commercial Satureja was
collected from the mentioned fields, along with the information regarding local names,
usage, sorting and grading methods obtained questioning the local people. The amount
of total commercial Satureja species gathered from Anatolia is around 700-800 tones in a
year. The Aegean and Mediterranean regions are the main areas of Satureja collection in
Turkey. S. cuneifolia, S. thymbra, S. hortensis and S. spicigera are gathered for trade. Also, S.
boissieri, S. coerulea, S. pilosa, S. icarica, S. wiedemanniana, and S. cilicica are gathered only as
spices and herbal tea for the local people. Trade of Satureja is an important source of
income for people in local region. Satureja species are gathered directly by the local
villagers, especially, unemployed people with financial difficulties. Local middlemen
coordinate the Satureja collection and then sell the material to companies in the province,
and from there it is processed and distributed throughout the country and abroad. Also,
threat factors and solution for long term concervation of the commercial Satureja species
were determined in this study. Prohibitions or restrictions on their collection are needed.
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Türkiye'deki Satureja (Sivri Kekik) Türlerinin 
Ticareti ve Yerel Kullanýmý

Özet
Bu çalýþmanýn amacý, Türkiye'de ticareti yapýlan Satureja (Sivri kekik) türlerini,

toplanma miktarlarýný, ticaretindeki sosyal aðý, toplanma þekillerini, yöresel adlarýný ve
yöresel kullanýmlarýný belirlemektir. Araþtýrma Satureja türlerinin geniþ yayýlýþa sahip
olduðu 17 il, 20 kasaba ve 40 köyde yapýlmýþtýr. Bu alanlardan toplanan ticari Satureja'larýn
yöresel adlarý, kullanýmlarý, toplama ve depolama metodlarý ile ilgili bilgiler yerel halkla
yapýlan görüþmelerle belirlenmiþtir. Türkiye'de ticari amaçla yýlda yaklaþýk 700-800 ton
Satureja toplanmaktadýr. Satureja türlerinin en yoðun toplanma alanlarý Akdeniz ve Ege
Bölgeleridir. Ticari amaçla toplanan türler: S. cuneifolia, S. thymbra, S. hortensis ve S.
spicigera'dýr. Ayrýca, S. boissieri, S. coerulea, S. pilosa, S. icarica, S. wiedemanniana ve S. cilicica
türleri ise yerel halk tarafýndan sadece bitki çayý ve baharat olarak kullanýlmaktadýr.
Satureja türlerinin ticareti yöre insanlarý için önemli bir gelir kaynaðýdýr. Toplama iþi
genellikle gelir düzeyi düþük yöre köylüleri tarafýndan yapýlýr. Bu iþi yöredeki aracý kiþiler
koordine ederler, daha sonra bu aracý kiþiler topladýklarý bitkileri þehirdeki fabrikalara
satarlar. Fabrikada iþlenen türler yurt içine ve yurt dýþýna daðýtýlýr. Bu çalýþmada ayrýca
ticareti yapýlan Satureja türlerini tehdit eden faktörler belirlenerek sürdürülebilir
kullanýmý için koruma yöntemleri ortaya konmuþtur. Türlerin toplanmasý konusunda
yasaklama ya da sýnýrlandýrmalara ihtiyaç vardýr.

Anahtar Kelimeler: Bitki ticareti, kekik, Satureja, Türkiye.
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INTRODUCTION
The use of medicinal and aromatic plants has

very long history in the World. According to World
Health Organization (WHO), 20 000 plants have

been used for medicinal proposes, 4 000 of them
have been used commonly and 10% of those are
commercial. Turkey is very rich in medical and
aromatic plants. Local peoples of Turkey are
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collected from natural resources. 347 species have
commercial values. 30 percent of these plants are
exported abroad about 30 000 ton/year. Turkey
ranks third in the world for exporting medical and
aromatic plants (Gul and Acar 2000). 

Origanum species, exported medicinal and
aromatic plants, are collected in Turkey, Greece,
Italy, and other Mediterranean countries, and
especially in Mexico (Hammer and Junghanns 1998,
Kitiki 1996, Skoula and Kamenopoulos 1998). Also,
the main countries supplying thyme are Spain and
Turkey. France, Hungary and Poland are other
countries which still harvest huge amounts of
Thymus and Origanum from the wild (Lange 1998).

"Kekik" is one of the chief exports of medicinal
and aromatic plant material from Turkey. The main
production of kekik exports from Turkey includes
Origanum species. Kekik trade is an important
economic resource in West and South of Anatolia
(Baser 1995). Turkey exports average 8000 tones
dried kekik every year (Anonymous 2005).
Additionally, 1000 tones of Kekik are consumed as
condiments/culinary herbs and herbal tea and also
around 1500 tone of them are used in essential oil
production within Turkey (Baser 2001, Kirimer et
al. 2003). Five species of Lamiaceae are traded in
Turkey under the name kekik. Kekik is a collective
term given in Turkish to plants smelling like thyme
such as Origanum, Satureja, Thymbra, Thymus and
Corydothymus (Baytop and Baser 1995). Once dried
and powdered, it is impossible to identify individual
species. 

Also Satureja (Lamiaceae), an important kekik
genus, is traded under the Turkish name of "Sivri
kekik". The Satureja genus is represented by 15
species in Turkey (Davis 1982, Tumen et al. 2000).
There is not any detailed information about the
usage and commercial capacity of Satureja species as
herbal tea and condiments. However, there are
some reports regarding the usage of S. hortensis L., S.
thymbra L., S. cuneifolia Ten. and S. spicigera (C. Koch)
Boiss. as condiments (Ozhatay et al. 1997, Tumen et
al. 1997, 1998, Baytop 1999). It has been known
that, between the above species only the S. hortensis
is cultured for local usage in some parts of Turkey
(Baser 2002). But, Satureja's commercial capacity, the
amount of gathered, local usage, incomes for rural
and urban people involved in Satureja trade in
Turkey were not known until now. 

MATERIALS AND METHODS
The research was conducted through collecting

the sample plants in Balikesir, Izmir, Canakkale,
Manisa, Denizli, Isparta, Burdur, Antalya, Karaman,
Icel, Osmaniye, Adiyaman, Kirklareli, Amasya,
Samsun, Giresun, and Ordu provinces of Turkey
during April 2002-April 2004. 

Commercial species of Satureja were collected,
along with information on local names, usage,
sorting, and grading methods, commerce and
resources at various trade centers and local street
marketplaces in 17 provinces of Turkey (Fig. 1). We
met local people, traders and factory owners for
determining especially the usage purposes of
Satureja and its economical contribution. This
information has been confirmed with 40 plant
gathered, 11 brokers, 15 trader, 8 export company
authorities, and other related people on the usage of
Satureja. However, the most satisfactory way to
collect information about the plants was to
accompany and question the local people while they
were gathering, harvesting and transporting.  

The collected samples were identified from
"Flora of Turkey and the East Aegean Islands" (Davis
1982). The identified specimens have been placed in
the herbarium of the Arts and Science Faculty,
Balikesir University.

RESULTS
Commercial Satureja (Sivri kekik) Species

and Approximate Gathered Amounts
The study was prepared in 17 provinces, 20

towns and 40 villages where the Satureja species have
large populations, during an ethnobotanical survey
from 2002 to 2004. We have determined that S.
cuneifolia S. hortensis, S. thymbra and S. spicigera are
gathered for trade, but S. wiedemanniana (Lallem.)
Velen, S. icarica P.H. Davis, S. coerulea Janka, S. cilicica
P.H. Davis, S. boissieri Hausskn. ex Boiss., and S.
pilosa Velen are collected to be consumed as spices
and herbal tea for the local people (Table 1). S. cilicica
and S. wiedemanniana are endemics for Turkey. 

An estimated 90% of Satureja species are gathered
from Izmir and Denizli province in the Aegean
region and Icel, Antalya province in the
Mediterranean region of Turkey (Fig. 1). Although
the total amount of Satureja gathered may change in
each year depending on average annual precipi-
tation, amount of total commercial Satureja species
collected from Turkey is around 700-800 tones. 90%
of collected Satureja consists of S. cuneifolia (600-700

No:67, 20082



Commercial and Ethnic Uses of Satureja (Sivri Kekik) Species in Turkey Ekoloji

tones). Since its population is poor in natural
growing area, the gathered S. thymbra, S. hortensis, S.
spicigera are quite lower than S. cuneifolia (Table 1). 

S. hortensis, second of the most intensively
gathered species, is only annual species of the genus
in Turkey. The growing area of this species is
considerably wide. Also, it has been observed that
the culture of this species is made, by the people
called "muhacir" (emigrant) living in Thrace and
Marmara regions, just for their own use.

Gathering of Satureja and Social Networks
in Production

Gathering period of Satureja may change in each
district depending on the climate and/or on the
preference such as before or after flowering.
Generally, gathering period of Satureja is between
June and September. These species are gathered
directly by the local people, especially, unemployed
people with financial difficulties. However, the
gathering of plants was exlusively women's work.
They gather in groups and women are accompanied
by their children, sometimes all the members of the
family join this work. They use either a sickle
(reaping hook) or a big knife with wooden handhold
for gathering the aerial parts of plant, and carry in
baskets made by Phragmites (reed) or nylon sacks to
carry the plant. Although the people are not very
careful for collecting only one Satureja species,
mainly the S. cuneifolia is gathered. However the
other Satureja species may be collected in neclegtable
amounts and thus they are not separeted in
harvesting fields. The plants are transported to

drying fields by trailers and horses (Fig. 2A). The
plants with leaves and branches in flowers are spread
over nylon on a suitable field for drying a few days.
Bottom parts of the heaps are moved to upper side
with harvesting fork a few times in a day for better
drying of plants. One kg dry plant material is
obtained from around four kg fresh plant. After
drying, stems are separated and the other parts are
sifted with a wire made sieve to remove useless
parts. Dried and cleaned plant parts are put in an
huge sacks and stored in shadow haylofts (Fig. 2B). 

Sometimes local management hires out the
naturally Satureja growing field to a person or a
group by putting out to tender. The renter might be
a local person or a foreigner, but the gatherers are
usually chosen from local people. 

We determined that rent about 500 ha field by
paying 4 000 YTL (2 758 $) per year and gathered
around 100 tones from S. cuneifolia. After gathering
of the plant, the renter pays around 70 Ykr per kg of
plant to Environmental and Forestry Management.

The renters usually hire the workers daily and
pay their wages around 15 YTL (10.3 $) at the end of
the day (or they pay certain amount between 150-
250 Ykr per kg of the dried plant). Since the
gathering period is generally about 30 days from
August to September, a worker may earn 450 YTL
(310 $). A family with 5 members may gather
around 10 tone in a season if the field is rich in
Satureja plants, otherwise, this amount may decrease
to 5 tone.

The gathered Satureja plants are sold to the
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Fig. 1. The main collecting areas of commercial Satureja in Turkey (    ).



middlemen. They pack them in huge sacks and ship
to the companies by trucks. Some villagers
established a cooperative association, such as in
Isparta-Sütcüler region, and sell their plants to the
authorized person of the companies who offers the
best price (Fig. 3). 

In the factory, the plant is cleaned, packed in 10
kg bags, labeled, and then distributed throughout
the country and abroad. The trading centers are
located in Izmir, Denizli, Antalya and Istanbul.

Also, some villagers sell fresh/dried Satureja
plants or their water in local street marketplaces in
region (Fig. 2C).

Vernacular Names and the Usage of Satureja
Species by Local People

Satureja species are mostly named as "Kekik",
"Sivri kekik" and "Kilic kekik" by people in Turkey,
since its lanceolat shaped leaves. However, these
species are known with different names in various
regions (Table 1). For example the word "Limon
kekik" is addressed because of its specific lemon
smell. Also, the name "cubriza", Bulgarian word, is
called by the emigrants from Bulgaria. 

We determined that S. cuneifolia and S. hortensis
are extensively used as digestive, diuretic and throat
curative during cold. Also, S. cuneifolia, S. thymbra, S.
cilicica, S. spicigera, S. wiedemanniana, S. boissieri, S.
coerulea, S. pilosa, and S. icarica are found as herbal tea
and spices in the kitchen of local people (Table 1). S.
cuneifolia is not only used as spice and medical
purposes but also used for "kekik water" preparation.
Kekik water is usually prepared by using the basic
mechanism, which was invented and established by

the local people. This mechanism (basic equipment;
still) is locally named as "imbik" (Fig. 2D). 

Traditional Procedure for Kekik Water
Production and Essential Oil DIstillation

The apparatus "still" is used in villages in
especially West Anatolia for small amount of
distillations. The still consists of two copper vessels
on the top of the other. The bottom vessel of about
9 L capacity contains plant material and water, the
other vessel with approximately 2 L capacity on the
top is filled with cold water and functions as a
condenser. Its bottom is in concave shape. Esssential
oil is condensed in this concave part and is let out
through a trough and a copper pipe. For efficient
cooling, the water in the above vessel is frequently
changed with cold water (Baytop and Baser 1995)

The produced kekik water is bottled in a liter
bottles and sold in local street marketplaces
approximately 2 YTL (1.4 $) per liter (Fig. 2C). A
family may produce around 1000 bottles of kekik
water and this is quite important source of income
for local people.

Kekik water is widely used after dilution for
especially stomach and intestine discomforts in
almost every district of Turkey (Baser 1995). It has
been observed during interviews that the kekik
water is believed to decrease cholesterol, blood sugar
level and blood pressure.

DISCUSSION
There is not any detailed information about the

usage and trade of Satureja in Turkey. To the best of
our knowledge this is the first study on the trade and
local usage of Turkish Satureja. There are some
reports regarding the usage of S. hortensis, S. thymbra,
S. cuneifolia and S. spicigera as condiments (Baytop
1999, Ozhatay et al. 1997). But, there are some study
on traded plants smelling like thyme such as
Origanum and Thymus species in the European
countries.  France, Hungary and Poland are other
countries which still harvest huge amounts of
Thymus and Origanum from the wild, although large-
scale cultivation programmes are in progress (Lange
1998). Origanum species are collected in Turkey,
Greece, Italy, and other Mediterranean countries
(Hammer and Junghanns 1998, Kitiki 1996, Skoula
and Kamenopoulos 1998). The main countries
supplying thyme are Spain and Turkey. Unofficially,
it is estimated that between two and three million kg
of thyme are distilled annually for essential oils in
Spain (Lange 1998).

F. SATIL, T. DIRMENCI, G. TUMEN, Y. TURAN Ekoloji
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Fig. 2. A, B) Satureja collected from Izmir-Bozdag; C) A 
local street market places in Karaman (Photo F. 
Satil); D) Kekik water production and essential 
oil distillation by "imbik" in Denizli (Photo F. 
Ertug). 
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The Aegean and Mediterranean regions are the
main areas of Satureja collection in Turkey (Fig. 1).
S. cuneifolia, S. thymbra, S. hortensis and S. spicigera are
gathered for trade. The amount of total commercial
Satureja species gathered from Anatolia is around
700-800 tones per year. Also, S. boissieri, S. coerulea,
S. pilosa, S. icarica, S. wiedemanniana,  and S. cilicica
are only gathered as spices and herbal tea for the
local people (Table 1). 

Trade of Satureja is an important source of
income for people in local region. Satureja species
are gathered directly by unemployed people with
financial difficulties. Although, the number of
middlemen between the gatherer and the companies
affect the income of local people. The rate of profit
decreases when more than one middlemen is in
charge in Satureja trade network. Unless local people

organize and establish cooperative associations, the
middlemen and companies will carry on taking the
advantage of having the biggest portion of the profit.

Commercial Satureja species are not listed in the
CITES Appendices and EC Habitats Directive. But,
according to IUCN, the endemic S. cilicica and S.
wiedemanniana, which is not gathered for
commercial reasons and only used by the local
people. S. cilicica takes part in NT (Near
Threatened) category. However, S. wiedemanniana
takes part in LC (Least Concern) category. Also, S.
boissieri and S. coerulea, which are not endemic plants,
take part in VU (Vulnerable) and EN (Endangered)
categories, respectively (Ekim et al. 2000,
Anonymous 2001, Satil et al. 2003). Although S.
wiedemanniana are under the low risk, S. coerulea, S.
boissieri and S. cilicica face to high risk factors.

Table 1. Satureja species gathered for commercial and traditionel use purposes in Turkey.

Use
Satureja species Vernacular name Locality

Estiamted

Amount

(Tone) Commercial Medicinal Spice

S. cuneifolia

Kekik, sivri kekik, klc

kekik, yayla kekigi, dag

kekigi, ar kekigi, seytan

kekik

Balkesir, Canakkale,

Manisa, Izmir, Denizli,

Isparta, Burdur, Antalya,

Karaman, Içel, Osmaniye

600-700 X X X

S. wiedemanniana
Kekik, sivri kekik, klc

kekik, yayla kekigi
Amasya - - X -

S. thymbra
Sahil sivrisi, kara kekik,

girit sateri
Izmir, Icel 50 X X X

S. hortensis
Kekik, supurge kekigi,

cibriska, cubriza
Osmaniye 50 X X X

S. cilicica Kekik, sivri kekik Osmaniye - - X X

S. spicigera Kekik, Trabzon kekigi Ordu, Samsun, Giresun 10 X X

S. pilosa Limon kekik, kekik Balikesir - - X -

S. boissierii Catli, kekik Adiyaman - - - X

S. icarica Kekik Canakkale - - - X

S. coerulea Kekik, keklik otu Kirklareli - - X -

Fig. 3. Social networks in trade of Satureja.
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Authorities must educate and warn the local people,
regarding to protect the mentioned plants under the
risk.

Threats to Satureja species in Turkey include
over-exploitation, destructive harvesting techniques
such as pulling out whole plant from root, habitat
loss, and decrease in genetic diversity. It has been
observed that, there is not a serious threat factors for
Satureja populations in near future. However,
particularly in last decade, since most of the Satureja
species are intensively collected for trade during
flowering period, the seed production of the plant is
prevented. Therefore, regeneration of the
population is negatively affected, and the
generations of the plants may be under risk in long
period. Prohibitions or restrictions on their
collection are needed. As a precaution; the natural
growing area of Satureja are must be divided into 2
parts and each year alternately by local management.
For example Thymus loscosii, T. albicans and T. carnosus
receive legal protection in Spain, but others which
are considered rare, such as T. antoninae, T. herba-
barona subsp. bivalens and T. richardii, are not (Blanco
et al. 1999). Collection and trade of several species
of thyme is subject to authorisation in Andalucia
and Valencia (Lange 1998).

The other risky matter is collection of the
Satureja species before flowering period. In case of
earlier reap, both the product and the essential oil
amounts will be less than the flowered plants. The

best gathering period is flowering period (July-
September). Therefore, the middleman, local
management and companies may determine the
best gathering period for Satureja species. Also, most
of the gatherer should pay attention to this
reasonable decision.

The natural growing fields of Satureja are
converted to arable fields in some regions. S.
cuneifolia is under serious threat in some plateaus
such as Icel-Anamur and Abanoz, since these
plateaus are opened to build constructions and
converted to arable fields. 

Culturing of the Satureja species must be
encouraged and supported by related institutions.
Only S. hortensis is cultivated for local usage in some
provinces of Turkey. Preferred essential oil amount
in the plant by companies is minimum 2.5%. Also,
the carvacrol, which is the main component of
essential oil,  ratio must be minimum 60% (Baser
2001). Therefore, S. cuneifolia must be suggested for
cultivation by the people, because it has the highest
carvacrol ratio among Satureja species (Baser et al.
2000). By culturing the Satureja species, it has been
planned that, the production amount, the quality
and standardization will be increased, the only one
species will be separately produced in each field, and
the product will be purer and cleaner.

ACKNOWLEGEMENTS
We would like to thank to TUBITAK-TBAG

(101T011) for funding this research.

REFERENCES
Anonymous (2001) IUCN Red List Categories and Criteria. Approved by the 51st Meetinng of the

IUCN Concil. Version 3.1, Gland.
Anonymous (2005) Report of Aegean Exporters' Assciations. Aegean Exporters' Assciations (EÝB),

Izmir.
Baser KHC (1995) Essential Oils from Aromatic Plants which are Used as Herbal Tea in Turkey. In:

Baser KHC (ed), Proceedings of the 13th International Congress of Flavours, Fragrances and Essential
Oils, 15-19 October 1995, Istanbul, 2, 67-79.

Baser, KHC, Tumen G, Satil F, Kirimer N (2000) Comparative Morphological and Chemical Studies
on Satureja L. Species from West Anatolia. In: Ozhatay N (ed), Proceeding of the Second Balkan Botanical
Congress (SBBC), 14-18 May 2000, Istanbul, 129-132.

Baser KHC (2001) Her derde deva bir bitki: Kekik. Bilim ve Teknik, Mayýs, 74-77. 
Baser KHC (2002) Aromatic biodiversity among the flowering plant taxa of Turkey. Pure Applied

Chemistry 74, 527-545.
Baytop T, Baser KHC (1995) On Essential Oils and Aromatic Waters Used as Medicine in Istanbul

Between 17th and 19th Centuries. In: Baser KHC (ed), Proceedings of the 13th International Congress of
Flavours, Fragrances and Essential Oils, 15-19 October 1995, Istanbul, 2, 99-107.

Baytop T (1999) Türkiye'de Bitkiler ile Tedavi. Nobel Týp Kitabevleri, Istanbul.
Blanco E, Morales R, Pellin R (1999) Harvesting and Trade of Thymus in Spain. In: TRAFFIC Europe

(eds), Proceedings of International Symposium on the Conservation of Medicinal Plants in Trade in
Europe, June 1998, Brussel, 50-54.



Commercial and Ethnic Uses of Satureja (Sivri Kekik) Species in Turkey Ekoloji

No:67, 2008 7

Davis PH (1982) Satureja. In: Davis PH (ed), Flora of Turkey and the East Aegean Islands, Edinburgh
University Press, Edinburgh, Vol. 7, 314-323.

Ekim T, Koyuncu M, Vural M, Duman H, Aytac Z, Adiguzel N (2000) Türkiye Bitkileri Kýrmýzý
Kitabý. Barýþcan Ofset, Ankara.

Gul A, Acar C (2000) Effects on Erosion Control and Cultivation of Sweet Marjoram (Origanum
onites), sage (Salvia officinalis), Balm (Melissa officinalis) on the Marginal Agricultural Lands. In: Proceeding
of the Seminar on Harvesting of Non-Wood Forest Products. 2-8 October 2000, Izmir, 237-245.

Hammer K, Junghanns W (1998) Origanum majorana L. - Some Experiences from Eastern Germany.
In: Padulosi S (ed), Proceeding of the IPGRI International Workshop on Oregano, 8-12 May 1996, Bari,
99-101.

Satil F, Dirmenci T, Tumen G (2003) The rediscovery of an extinct species: "Satureja coerulea Janka".
The Karaca Arboretum Magazine 7, 19-22.

Kirimer N, Boydag I, Sargin N, Arslandere O (2003) Ticareti Yapilan Origanum Turlerinin Dogadaki
Durumu. Tubitak TBAG-C. Sek. 10 Projesi (101T012).

Kitiki A (1996) Status of Cultivation and Use of Oregano in Turkey. In: Padulosi S (ed), Proceeding
of the IPGRI International Workshop on Oregano, 8-12 May 1996, Bari, 121-131.

Lange D (1998) Europe's Medicinal and Aromatic Plants: Their Use, Trade and Conservation.
TRAFFIC International, Cambridge.

Ozhatay N, Koyuncu M, Atay M, Byfield A (1997) Türkiye'nin Doðal Týbbi Bitkilerinin Ticareti
Hakkýnda Bir Çalýþma. Doðal Hayatý Koruma Derneði, Ýstanbul.

Skoula M, Kamenopoulos S (1998) Origanum dictamnus L and Origanum vulgare L. subsp. hirtum (Link)
Ietswaart: Traditional Uses and Production in Greece. In: Padulosi S (ed), Proceeding of the IPGRI
International Workshop on Oregano, 8-12 May 1996, Bari, 26-32

Tumen G, Kirimer N, Baser KHC (1997) The Essential Oils of Satureja Occurring in Turkey, in
Essential Oils: Basic and Applied Research. In: Franz Ch, Mathe A, Buchbauer G (eds), Proceeding of the
International Symposium on Essential Oils, 8-11 September 1997, Vienna, 250-254.

Tumen G, Kirimer N, Ermin N, Baser KHC (1998) The essential oil of Satureja cuneifolia. Planta
Medica 64, 81-83.

Tumen G, Satil F, Duman H, Baser KHC (2000) Two new records for the flora of Turkey: Satureja
icarica P.H. Davis, S. pilosa Velen. Turkish Journal of Botany 24, 211-214.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Japan Web Coated \050Ad\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




