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Abstract

It has been seen great advances in technology in recent years. One of these advances has become in smart textile. Although there are many
different definitions, usually smart textiles can be defined “sense and respond to environmental stimuli”. They have been different applica-
tion areas such as e-textiles, nano textiles, technical textiles, etc. In the last decades, e-textiles developments come to the fore in the smart
textiles. E-textiles contain some digital, electronical circuits, sensors and textile based materials such as conductive fiber, yarn and fab-
rics. A lot of products can be made in this industry but the effects of environmental stimulis such as human perspiring on these products
are not examined so much. In this study, it was examined the conductivity of e-textile fabrics in the changing different pH values accord-
ing to gender. Acidic and alkaline solutions have been applied on conductive fabrics and results have been examined with SEM and resis-
tance measure. As a result of the study, it is found that perspiration doesn’t affect the conductivity on conductive textile surface badly. In
contrast, conductivity has the better result when perspiration solution used. Conductivity increased for each pattern and pH solutions be-
cause of decreasing resistance.
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L. INTRODUCTION

One of the changing and advancing fields of smart textiles is
named as e-textiles. The first e-textile application was made
in 1850 with the aim of electro-therapy [1, 2], so the histor-
ical development of e-textiles started. The following appli-
cations have gained momentum with the developments in
technologies. The first wearable computer was made in 1955
by Edward Thorpe to beat the dealers by using some elec-
tronical devices on clothings (Figure 1).

Figure 1. Wearable computer system of Thorpe [3]

In 1966, smart t-shirt developed by Georgia Tech
Board Design and Developer to watch the vital signs of
soldiers and navy [4]. The more professional and interest-
ing productions have started to be seen in last decades as
the combination of textile and electronic. This new e-tex-
tile area is named as textronic and many materials have
been used together with computer software programs [5].
Astronauts, fire men, polices, patients etc. wear these
e-textile clothings in their special areas. Since wearing of
e-textile clothings have increased, quality expectations of
these produces increase parallelly. Battery life, durability,
small sizing, flexibility, lightness, conductivity, portabil-
ity and etc. have been classified in terms of quality expec-
tation. Conductivity is the one of the most important qual-
ity expectation in wearable textiles because these systems
work with electricity. Continuous conductivity provides
continuous electric current. Conductivity have been af-
fected by many factors and one of these factors is perspir-
ing. In this study, affects of perspiring have been exam-
ined with different conductive fabrics and pH solutions.
Results show us that perspiring has no negative affect on
conductive fabrics and in contrast, it increases the conduc-
tivity rates positively.
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II. CONDUCTIVITY AND PERSPIRATION

Conductivity changes from a lot of variables such as environ-
ment temperature, resistance of conductive yarns, user-source
stimulus such as perspiration. The first description of the per-
spiration “Moisture caused by escaping fluid in the extremi-
ties of blood vessels” is made by Aristotle. Definitions that re-
lated sweat glands were made in the 1600s, but it has not seen
widespread acceptance until the 1800s. The importance of
that began to understand at the 20th century. The human body
has a sensitive structure. It can make various chemical reac-
tions together [8]. This reaction is carried out at constant tem-
perature. Body temperature is kept constant in different ways.
Shrinkage of blood vessels and shaking are mechanisms that
preventing reduction in body temperature. The most import-
ant mechanism to prevent increased body temperature is per-
spiration. First command for sweat production comes from
the brain. A significant amount of water and salt are lost with
perspiration from the body. Besides urea, uric acid and certain
toxic substances are excreted together with sweat [6].

Sweat glands are found mostly in the upper body such as
at the palms, soles, front part of the head, shoulder and neck.
It is very important to sweat in order to protect the normal
body temperature of 36.5 degrees. This value is measured un-
der the seat and it varies in different parts of the body. For ex-
ample, the measured temperature is around 37 to 37.5 degrees
from the mouth or anus. Body temperature is higher in chil-
dren than in adults. At the time of ovulation, women body
temperature indicates an increase of at least 0.5 degrees. Even
between the morning and evening, body temperature differ-
ences. The lowest temperature at 6 o’clock in the morning and
the highest temperature occurs in the afternoon [6].

Human perspiration is defined as a saline fluid secreted
from sweat glands in the AATCC 15-1979. Sweat is a lig-
uid consisting of water, salt (mainly NaCl), urea, uric acid,
amino acids, ammonia, sugars, lactic acid and ascorbic
acid. Human perspiration mechanism can be seen at the
Figure 2.
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Figure 2. Human perspiration mechanism [7]
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The sweat of human firstly has an acidic structure when
out of the body. But the result of bacterial activity, it occurs
alkaline structure with the increased amount of ammonia.
Thus, perspiration fastnesses are made at the pH (5.5 and 8)
[8, 9]. A liquid must be separated to ions for transmitting of
conductivity. Na+ ions are pulled by cathode and they are
neutralized by electron. Cl- ions are pulled by the anode and
located on the more electron are left and it becomes neutral.
The electrons released to the anode returns again to cath-
ode on wire. Thus, electrical current is provided. Pure water
does not transmit electricity, but saltwater transmit electric-
ity. Gases not conduct electricity under normal conditions
but if the favorable conditions are created, they can trans-
mit. If the gases are ionized by any means, they may become
conductive. In this case, (+) ions will go to the cathode and
(-) ions will go to the anode. The current will pass from cir-
cuit. Requirements for transmitting electric of the gas are
high voltage and low pressure. It must provide the ability to
ionized for transmitting electric of the gas.

III. ELECTRONIC TEXTILE APPLICATIONS

Nowadays, many different kinds of e-textiles are avail-
able in alot of areas such as medical, technical, fashion and
etc. the others. Guo and his friends made a wearable e-tex-
tile production to detect breathing rhythm in human in 2013
[10]. They have used piezoresistive sensors so system could
detect change in the body with change of resistance in sen-
sors when the user breathed (Figure 3).
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Figure 3. Medical e-textile application

The other application made by Curone and friends in
technical textile area is named as smart garments for emer-
gency operators (Figure 4). In this project, portable sensors
and devices used for emergency operators to keep far away
from dangerous conditions. The clothing system detected
heart rate, breathing rate, body temperature, blood oxygen
saturation, position, activity, and posture and environmental
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variables such as external temperature, presence of toxic ~ metal conductive yarns aren’t used so much because of their
gases, and heat flux passing through the garments) and these ~ too fragile and heavy structures.
data processed [11].

Figure 4. Smart garments for emergency operators Figure 6. Conductive yarn with LEDs [14]

Not only does e-textile productions use in technical ar- In the production of conductive fabric stracture, conduc-

eas but they are also used in fashion area. Nowadays, fash-

ion designer have been interested in LED integrated clothing
surfaces, so they can manage to make different designs apart ~ tion methods. According to usage, warp, weft or both yarns
from conventional textile clothings (Figure 5). can be chosen as conductive yarns, so connection between

tive fibers and conductive yarns are used. Weaving or knit-
ting of these materials are applied with the same produc-

electronical devices is provided by conductive surface (Fig-
ure 7).
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Figure 5. LED integrated clothing [12] Figure 7. Conductive weaving process [15]

Main materials of e-textiles are conductive yarns capable ~ IV. EXPERIMENTAL
of conducting electric from parts of units. Conductive yarns
can be made by using conductive fibers or several coating
materials. Although there are a lot of different methods in
conductive yarn production, wrapping and coating produc-
tion methods are mostly more in the industry (Figure 6). It is In this study, Ag coated Shieldex® conductive yarn has
expected from an e-textile production that it must be wash- ~ been used and its technical specifications have been given
able, non-allergic and comfortable on human skin [13], so  in Table 1.

a. Materials

Conductive yarn specification:
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Table 1. Ag coated Shieldex® conductive yarn specifications

Description Silver Plated Nylon 6.6 Yarn 110/34 dtex 2-ply
Liner Resistance <500 Q/m

Yield 36,500 m/kg

Tenacity Average 28 cN/tex

Elongation abt. 15%

Denier 200/68f (S 600 550 tpm Z)

Melt Point (°C) 255

Conductive fabric specification:

Two types knitted fabric has been produced by using
Ag coated Shieldex® conductive yarn. Specifications of the
fabrics are given in Table 2 and Table 3.

Table 2. Specifications of pattern 1 fabric

Surface Resistance Average<5 Ohms/
Thickness 0,45 mm

Weight 140 g/m?

Fiber 78% Nylon + 22% elastomer
Knit type Supreme

The number of loops 28 loop sequences, 28 wale

Table 3. Specifications of pattern 2 fabric

Surface Resistance Average<5 Ohms/
Thickness 0,55 mm

Weight 224 g/m?

Fiber 78% Nylon + 22% elastomer
Knit type Raschel warp knitting

The number of loops 15 loop sequences, 21 wale

Chemical specifications:

pH of the perspiration changes for women and men, so
two types of perspiration solution have been prepared. Used
chemicals are given in Table 4.

Table 4. Used chemicals specifications in TS EN ISO 105-E04

standard
Chemicals Amount
Distilled water -
Histidine monohydrochloride monohydrate 0,5 gr
NaCl 5 gr/l
Disodium hydrogen phosphate 2,5 gr
Sodium hydroxide solution -

b. Methods

In this study, two types of the knitted fabrics has been pro-
duced by using Ag coated Shieldex® conductive yarn. Pat-
tern 1 has been knitted as supreme structure with 28 loop
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sequences, 28 wale loops and 140 g/m? weight. Pattern 2 has
been knitted as raschel structure with 15 loop sequences, 21
wale loops and 224 g/m? weight. These fabrics are different
from each other as loops numbers and weights, so we can
determine effect of the perspiration on conductivity in diffe-
rent fabric structure.

Second stage of the study is to prepare the perspiration
solutions in terms of woman and man sweat pHs. 10.5 gr
Histidine monohydrochloride monohydrate, 5 gr NaCl and 5
gr disodiumhidrogen Phosphate were solved together in 950
mL distilled water and pH were kept in acid 5,5 and alkali 8
by using Sodium Hydroxide solution and Disodium hydro-
gen phosphate. Solution were completed to 1000 mL.

Third stage of the study is to prepare the patterns, appli-
cation of them into perspiration solution and measuring the
resistance (ohm). TS EN ISO 105-E04 standard has been
used in preparing the patterns and these patterns has been
cut as 100 mm x 40 mm sizes for each sample. Patterns were

put into acid and alkali solution as the Figure 8 and these
samples were waited for 30 minutes in the room tempera-
ture. Measuring the resistances of the patterns were applied
in different times as wet condition, 10 minutes later, 30 min-
utes later and dry condition.

Figure 8. Preparing and measuring of the patterns (a: cutting of
the patterns, b: putting the samples into solution, c: measuring the
resistance of patterns)

In addition to resistance measuring, SEM photos of these
patterns were taken, well by using EVO LS10. Photos of the
patterns were taken in four different distances.

V. RESULTS AND DISCUSSION

Electricity is affected by many things such as resistance and
electricity flows easier if resistance is lower. pH measure-
ments can be different for woman and man, so 2 type appli-
cations in pH have been made for acid and alkali. According
the results, it has been found that conductivity increased for
each pattern and pH solutions because of decreasing resis-
tance. It is seen that there are different results for acid and al-
kaline patterns because of different fabric types and solution
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pH. As the seen from Figure 9, the lowest conductivity is
in original condition in both patterns and perspiration solu-
tion makes positive contribution to conductivity. Conducti-
vity has changed negatively when the time has passed beca-
use of decreasing solution in the fabric structures.

Pattern 1 Acid and Alcali Measurements Pattern 2 Acid and Alcali Measurements
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Figure 9. Resistance measurements of the patterns

An interesting result has been seen in dry pattern con-
ductivity because original patterns have lower conductivi-
ties. It may occur from the solution chemical, changing fab-
ric structure and environmental conditions.

Table 5. Resistance results of the patterns

Pattern 1 Pattern 2
Acid Alkali Acid Alkali
R1 (ohm) | RI1 (ohm) | R1 (ohm) | R1 (ohm)
Original patterns 5,5 5,5 12,5 12,5
Wet condition 2,5 2,6 4,7 7,1
10 minutes later 2.4 2.3 5,1 72
30 minutes later 38 2,7 54 7,7
Dry pattern 2,9 32 9,1 12,1

According to SEM results, all patterns have been af-
fected by perspiration solution and all patterns have some
structural degradations. The highest structural degradation
has been seen in Pattern 1 for acid, and in Pattern 2 for acid.
These degradations can become due to a number of fac-
tors such as the fabric structure (fabric weight, fibre, chem-
ical reactions and yarn count etc.), chemical reactions. Acid
solutions have affected the fabric structures more but these
effects doesn’t change the conductivity critically. As seen
from Figure 10, pattern 2 alkali and pattern 1 acid have more
remains on surfaces, but result have been examined, only
pattern 1 acid has been affected by perpiration more. We get
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from SEM photos that remains can’t show parallel results
with perspiring. When we consider affect of fabric gramaj,
even pattern 2 heavier than pattern 1, change of conductivity
has becomes much more in pattern 1 sample. Pattern 2 can
protect itself from the affects of perspiring chemical solution
because of thicker and heavier structure. Knitting type is a
factor in comparision of perspiring affect and results show
that rachel samples have affected more than supreme sample
because of it’s structure with hole. This structure of Rachel
sample lets chemical solution penetrate deeply.

Figure 10. SEM photos of patterns (1: pattern 2 acidic; 2: pattern
2 alkaline; 3: pattern 1 acidic; 4: pattern 1 alkaline; 5: neutral
pattern 2; 6: neutral pattern 1)

Conductivity changes with solution and this changes
makes positive contribution to conductivity by decreasing
resistance at first stage of the application, time after time
conductivity decreases but it doesn’t become the original
conductivity.

VI. CONCLUSION

In this study, 2 types knitted fabric were knitted by us-
ing Ag coated Shieldex® conductive yarn, and then perspi-
ration solution were prepared in accordance with TS EN
ISO 105-E04 standard and this solution were applied on
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knitted conductive patterns as acid and alkali. Results of
patterns have been examined and commented. It is found
that perspiration doesn’t affect the conductivity on conduc-
tive textile surface badly. In contrast, conductivity has the
better result when perspiration solution used. Fabric weight
affects conductivity with perspiring and heavier fabrics can
be affected less. One of factors in perspiring affect on con-
ductivity is knitting type. Knitting type is a factor affected
by it’s surface features and especially fabric type with hole
on surface lets the chemicals affect more.

Degredations of fabric can be resulted from many fac-
tors, so the other factors in fabric degradations have been
examined. It is important that not only do electronic textile
circuits have conductive yarn but also they contain other
circuits such as sensors, batteries, etc. so in this study we
have examined affect of perspiration on only conductive
yarn and fabric. The following studies should be about the
affect of perspiration on the other circuit materials.

Electronic textiles have big potentials in sector because
of it’s fascinating and usable ways. More and more new
electronic textile designs surface in sector but there is a
need on their working performance for long times, so it
is though that such studies will make contribution on this
way.
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Mekanik Alasimlama Siiresince Al,_Co.Y, Alasiminin Faz Degisimi
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OZET

Bu caligmada nanoyapili Al Co. Y, (at.%) alasimi, mekanik alasimlama (MA) teknigi kullanilarak elementel tozlarin katr hal reaksiyonuyla
sentezlenmistir. Toz alagimlar, argon gazi altinda sertlestirilmis paslanmaz ¢elik hazne ve bilyeler kullanilarak yiiksek-enerjili bilyeli de-
girmen igerisinde 300 saatlik 6giitme islemine tabi tutulmustur. Ogiitme islemi siiresince numunelerdeki yapisal ve morfolojik degisimler
X-1511 difraksiyonu (XRD) ve taramali elektron mikroskobu (SEM) ile termal kararliliklart ise diferansiyel termal analiz (DTA) ile ince-
lenmistir. MA islemi sonucunda asir1 doymus fec-Al kati ¢ozelti fazi igeren alagimlar tiretilmistir. Al Co,Y, alasiminin 300 saatlik 6giitme
islemi sonrasindaki kristalit boyutu yaklasik 16 nm olarak bulunmustur.

Anahtar Kelimeler: Al-Co-Y alagimi, Nanokristal alagim, Mekanik alagimlama, Faz analizi

Phase Evolution of Al Co.Y, Alloy during Mechanical Alloying

ABSTRACT

In this study, the nanostructured Al Co,Y, (at.%) alloy was synthesized by a solid state reaction from the constituent elemental powder
mixture via mechanical alloying (MA). The powder mixture was ball milled for times up to 300 h in a planetary high energy mill using
hardened steel vial and balls under argon atmosphere. Structural and morphological changes during the milling process were characterized
by a combination of X-ray diffraction (XRD) and scanning electron microscopy (SEM) techniques. Thermal stability of the milled pow-
ders was investigated using differential thermal analysis (DTA). The results showed that supersaturated a-Al solid solution was formed in
the whole content of the milled material. The mechanically alloyed Al,,Co,Y, powder for 300 h of milling indicated the formation of fine
nanoparticles with a size of about 16 nm.

Keywords: Al-Co-Y alloy, Nanocrystalline alloy, Mechanical alloying, Phase evolution

I. GIRiS

Daha iyi dzelliklere sahip yeni ve ileri malzemelerin gelis-

olup, yapisal ve fiziksel ézellikleri arastirilmistir. Ornegin,
Al-esaslt alagimlar igerisinde en yiliksek amorf olusum ka-

tirilmesi glinlimiiziin baslica arastirma konularindan biridir.
Yeni alasimlarin tiretilmesi, 6zelliklerinin arastirilmasi, daha
ucuza mal edilmesi, daha uzun siireli kullanilabilmesi gibi
konularda yogun bir ¢aba sarf edilmektedir [1]. Al-esasl
amorf/nanokristal alagimlar, yiiksek mukavemete sahip ol-
masi, 0zgil agirliklarmin diisiik olmasi, korozyona kars1 di-
rencinin yiiksek olmasi, kolay sekil alabilmesi, 1s1l iletken-
liginin yiiksek olmasi ve fiyatlarinin nispeten diisiik olmasi
gibi 6zelliklerinden dolay1 ¢esitli endiistriyel uygulamalarda
genis bir kullanim alanimna sahiptir [2-9]. Yapilan ¢aligma-
lar sonucunda Al-esash birgok ikili, Giglii ve ¢ok bilesenli
alasim sistemleri amorf ve nanokristal yapida elde edilmis

biliyetine (glass forming ability, GFA) sahip Al Ni,Y Co,
alagiminin ¢ekme mukavemeti ¢ = 1250 MPa olarak bulun-
mustur ki bu deger, bilinen sertlestirilmis Al-alasimlarinin
mukavemet degerinin yaklasik ii¢ kati1 kadardir [4]. Ayrica
temel {iglii alasim sistemlerinden biri olan Al-Ni-Y alasimla-
rinda amorf olusum aralig1 diger alasimlara kiyasla daha ge-
nistir. Bu alagim sistemi {izerine ¢ok fazla ¢aligma bulunma-
sina ragmen, diger alasim sistemi olan Al-Co-Y alagimlari
iizerine yapilan ¢alismalar oldukg¢a sinirhidir [2,6-9].

Sanayinin ihtiyaci olan ve daha iistiin fiziksel 6zelliklere
sahip olan bu tiir malzemeleri elde etmek i¢in bir¢ok farkli
teknik vardir. Bunlar arasindan mekanik alagimlama (MA)
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tekniginde alagimin olugsum siireci kolayca kontrol edilebil-
digi i¢in arzu edilen mikroyapiya sahip malzeme tiretmek
miimkiin olmaktadir. Ayrica, diger teknikler kullanilarak
iiretilmesi olanaksiz veya zor olan mikroyapilar bu teknikle
elde edilebilir. Ayn1 zamanda bu teknikle erime sicaklik-
lar1 birbirinden oldukga farkli olan alasimlarin homojen ola-
rak karisma ve yiiksek ¢oziinebilirlik limitine ulasilabilme
zorluklarinin stesinden gelinebildigi gibi diger tekniklerle
elde edilmesi zor olan bazi kuazikristal, amorf ve nanokris-
tal alasimlar bu teknikle tretilebilmektedir [1,2]. MA tek-
nigi ile Al-esasl ikili, ticli ve ¢cok bilesenli alagim sistemle-
rinde amorf ve nanoyapi elde edebilmek i¢in birgok ¢aligma
yapilmistir. Borner ve Eckert [10], yaptiklar ¢aligmada Al-
o Y (Ni.Co, alasimini ancak 280 saatlik MA sonunda amorf
yapida elde ettiklerini bildirmisleridir. Calin ve ark. [11],
Al Ni,Nd,Co, alasimin1 MA ile iiretmisler, fakat 140 saat-
lik 6giitme sonucunda amorf yap1 elde edilememistir. Bu-
nun nedeni olarak Al toz elementinin &giitme siiresince haz-
neye ve bilyelere yapisarak, kimyasal kompozisyonunun
degismesi olarak bildirilmistir. Ayn1 alagim sistemi, Zhang
ve ark. [12] tarafindan hizli katilagtirma teknigi ile tretil-
mis ve elde edilen bu serit alasimlar, MA islemine tabi tu-
tulmustur. Buradaki amag ise elde edilen amorf alagimlari
1s1sal olarak degil de plastik deformasyon ile kristallendire-
bilmektir. Serit alagimlarin 6giitiilmesi sonucu elde edilen
toz amorf alagimlar, preslenip sertlikleri 6l¢iilmiistiir. Bulu-
nan sertlik degerleri, amorf yapili serit alagimlarda 382 HV
iken, ogiitiilmis serit alasimlarin toz haldeki formalarinda
ise 380 HV olarak bulunmustur. Prashanth ve ark. [13], yap-
tiklar1 ¢alismada Al Y, Ni, Co, alasimmi 200 saatlik MA
sonunda amorf yapida elde ettiklerini bildirmislerdir. Bu-
nun i¢in bilye-toz orani 10:1 olup, cihazin hiz1 150 dev/dak
olarak ayarlanmistir. Elde edilen amorf toz alagimin kristal-
lenme calismalar1 sonucunda, yapida fec-Al, ALY, Al.Co, ve
ALNi, fazlarmin olustugu bildirilmistir. Viet ve ark. [14] ise
Al Fe , Al Fe ve Al _Fe Y,
Al-Fe-Y alagim sistemini gezegen tipi (P100) MA cihazi ile
sentezlemislerdir. Toz alasimlar hekzan ortaminda, 350 dev/
dak’lik 6glitme hizinda ve 100 saatlik 6glitme sonunda kis-
men amorf yapida olusmustur. Son yillarda yapilan galis-
malarda ise Al-esasli toz alagimlara grafen malzemesi ekle-
nerek yiiksek termal kararliliga sahip amorf-nanofaz yapili
kompozit malzeme sentezlenmeye ¢aligilmistir [7,8]. Bu ¢a-
lismalarmn yani sira literatiirde MA teknigiyle Al-Co-Y ala-
stmlarinin iretilmesi ve Ozellikleri ile ilgili herhangi bir
bilgi mevcut degildir. Daha 6nce yaptigimiz bir ¢aligmada,
hizli katilagtirma teknigi ile iretilen Al-Co-Y tg¢li alasim
sistemlerinde amorf olusum kabiliyeti incelemistir. Bu ala-
sim sistemi igerisinde Al ,Co, Y serit alagtminin en iyi amorf
olma 6zelligine sahip oldugu bulunmustur [6]. Bu nedenle,

kompozisyonlarindan olugan
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bu galigmada Al _Co.Y kompozisyonu MA teknigi ile amorf
veya nanokristal yapida iiretilerek 6zellikleri incelenmistir.
Farkli 6glitme stireleri sonunda elde edilen toz alasimlarin
faz tanimlanmas1 ve mikroyapisal dzellikleri X-1s1n1 difrak-
siyonu (XRD) ve taramali elektron mikroskobu (SEM) ile
1s1sal davraniglar ise diferansiyel termal analiz (DTA) ile
incelenmistir.

II. MATERYAL VE YONTEM

Bu galigmada, Al Co,Y, (at.%) nominal kompozisyonunu
olusturan Al (99.5% saflikta, < 45 um ortalama partikiil bo-
yutunda), Co (99.5% saflikta, <45 pm ortalama partikiil bo-
yutunda) ve Y (99.9% saflikta, < 400 um ortalama partikiil
boyutunda) baslangi¢ elementel tozlari, yiiksek enerjili bil-
yeli 6gilitme cihazinda (Fritsch Pulverisette-5) MA islemine
tabi tutuldu. Alasimi olusturan elementel tozlarin agik ha-
vada oksitlenmesini dnlemek amaciyla, elementel tozlar Ar
atmosferinde kapali bir kutu (glove-box) igerisinde tarti-
larak hazirlandi. Hazirlanan elementel tozlar, 6glitme haz-
nesine konularak cihazin kapaklart biikiilebilir O-ringlerle
kapatildi. MA cihaziin ¢aligsma hizi 150 devir/dak olarak
ayarlandi. Ayrica, asirt 1sinmanin dnlenmesi i¢in cihaz 15
dakika calisip 15 dakika durmak sartryla programlandi. Bu
calismada MA teknigi ile alagim liretmede kullanilan deney-
sel parametreler Tablo 1’ de verilmektedir. Belirli dgiitme
stireleri sonrasinda (5, 30, 50, 70, 90, 135, 185, 210, 235 ve
300 saat) cihazdan numuneler alinarak karakterizasyon isle-
mine gecilmigtir.

Tablo 1. MA isleminde uygulanan parametreler
Ogiitme hiz1 (dev/dak) 150
Ogiitme haznesinin i¢ hacmi (m/) 250
Ogiitme haznesi malzemesi Paslanmaz ¢elik

Bilye malzemesi Paslanmaz celik

Bilye boyutu (mm) 10
Bilye-Toz orant 20:1
Ogiitme atmosferi Ar

Numunelerin faz analizi XRD ile yapildi. Bunun igin
Philips X Pert PRO marka XRD cihazi, 40 kV ve 30 mA ola-
rak ayarli, monokromotik CuKa radyasyonu (1 = 0.154056
nm) altinda kullanildi. XRD analizleri tim numuneler i¢in;
20 °C’ de 20°* den 120°’ ye kadar 0.02° adim araliginda ve
her adimda 1 s bekletilerek dlgliimler alindi. Toz pargacikla-
rin morfolojik 6zellikleri ZEISS EVO LS10 marka SEM ci-
hazinda 10 keV potansiyeli altinda incelendi. Numunelerin
termal analizleri ise Perkin-Elmer Diamond TG/DTA ciha-
zinda 100-1100 °C arasinda 20 °C/dak’ lik 1sitma hizinda ve
N, gazi atmosferi altinda yapildi.
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ITII. BULGULAR VE TARTISMA

MA islemi siiresince belirli zaman araliklarinda cihazdan
numuneler alinarak 6giitme siiresinin yapiya olan etkisi in-
celenmistir. Bu yolla hangi zaman araliklarinda hangi fazla-
rin olustugu belirlenmeye ¢alisildi.

Sekil 1 deki XRD sonuglart incelendiginde, higbir
6glitme islemine tabi tutulmayan baglangic elementel toz-
larma ait pikler (0 saat = 0 h), 5 saatlik MA islemi sonunda
fce-Al veya a-Al(Co,Y) faziyla beraber ALY fazina doniis-
miigtiir. Bununla birlikte 0. saatte goriilen, Al elementinin
karakteristik pikleri olan ve 260 = 38.5° ve 26 = 44.7° acila-
rinda yansiyan pikler, 5 saatlik 6giitme sonunda 26 = 38° ve
260 = 44.2° agilarinda gozlenmistir. Bu degisiklik, Co ve Y
elementlerinin Al elementi igerisinde ¢oziinerek o-Al, yani
asir1 doymus Al-fazini olusturdugunu ifade etmektedir. 5 sa-
atlik 6giitme sonunda fec-Al faziyla ALY fazindan yansiyan
piklerin goriilmesi, Co elementinin Y elementine oranla Al
icerisinde daha hizli ve tamamen ¢6ziindiiglinii belirtmek-
tedir. Ayrica alasimi olusturan elementel tozlara ait pikle-
rin siddetleri, 0 saat ile 90 saatlik 6giitme islemi siiresince,
oglitme siiresine bagli olarak azalmis ve pikler genislemis-
tir. Bu degisiklik, elementlerin tane boyutundaki kii¢iilmeyi
ifade etmektedir. Bu sathadan sonra 260 = 38° ve 260 = 44.2°
acilarinda goriilen fce-Al fazina ait piklerden, 260 = 38°° de
goriilen pik, 210 saatlik 6giitme sonrasinda kaybolmus-
tur. Bununla birlikte 260 = 44.2°* de goriilen pik, 300 saatlik
oglitme islemi sonuna siddeti giderek azalarak alagimin ya-
pisinda goriilmektedir.
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Sekil 1. MA ile tiretilen Alg,Co,Y  alagiminin XRD grafigi
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Al Co,Y, alasimimin 300 saate kadar MA islemine tabi
tutulmasi ile amorf yap1 elde edilememistir. Bununla bir-
likte 300 saat sonunda alagimin yapisinda fcc-Al fazini ige-
ren denge fazi olusmustur. Elde edilen sonuglar, diger bir-
cok Al-esasli alagimlarin mekanik 6giitiilmesi sonuglarryla
uyum igerisindedir [8,11,15-18]. Bu sonuglar 1g1ginda MA
stiresince olusan reaksiyon mekanizmasini asagidaki sekilde
Ozetleyebiliriz.

Al + Co +Y — fec-Al fazi + ALY fazi — agir1 doymus
fce a-Al fazi

Al Co,Y, alasiminin MA islemi stiresince kristalit bo-
yutlarindaki ve orgii gerinimlerindeki degisimler XRD so-
nuglarindan yararlanarak Esitlik 17 de verilen William-
son-Hall formiilii ile hesaplanmistir [19].

091 )
Pgcosf =——+4esind @)
D

Burada ¢, 6rgii gerinimidir. D, kristalit boyutunu, 4, X-1-
st dalga boyunu (A, = 0.154056 nm), 6, pikin yansima
agisini temsil etmektedir. B ise pikin yari yiikseklikteki tam
genislik degeridir (FWHM). Buradaki pik genislemesi kris-
talit boyut etkisine bagli oldugundan bir Cauchy fonksiyonu
ile degerlendirilmistir. Bu yiizden f_ degeri, Esitlik 2 deki
denklem ile bulunmustur.
Bs = Bops = Psa @

B, ., analiz edilen numunenin, B_, ise standart bir numu-
nenin FWHM degerleridir.
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Sekil 2. Al ,Co,Y, alagiminin &giitme siiresince kristalit
boyutundaki ve 6rgii gerinimindeki degisimler

Sekil 2’ den goriildigi gibi Al ,Co, Y, alasiminin kristalit
boyutu 6giitme isleminin baslangicinda ¢ok hizli bir sekilde
diismekte ve daha sonra yaklasik olarak sabit bir degerde
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kalacak sekilde gittikge azalmaktadir. Al ,Co,Y, alasiminin
300 saatlik 6glitme islemi sonrasindaki kristalit boyutu yak-
lasik 16 nm olarak bulunmustur. Literatiirde MA teknigi ile
tiretilen Al-esash alagimlarda fcc-Al fazinin kristalit boyut
degeri yaklasik 20-30 nm araligindadir [10,11,15-18]. Bu-
nun yanisira, grafikten goriildiigi gibi 6glitme siiresi arttikca
kristalit boyutlardaki (D) azalmayla birlikte 6rgii gerinimi
(¢) degerleri artmaktadir. Bu degisim, MA islemi sonucu
elde edilen metalik alagimlar i¢in genel bir durumdur [20].
Ciinkii 6giitme siiresince alagimi olusturan toz pargaciklar,
devamli olarak soguk kaynaklanma ve kirilma, par¢alanma
gibi deformasyonlara maruz kalmaktadirlar. Bu sayede 6gii-
tillmiis olan toz pargaciklarda sakli olan enerji atig1 ortaya
citkmis olur. Ayrica orgili gerinimlerindeki artisin bir diger
nedeni ise, devam eden 6giitme siiresince dgiitiicii bilyelerin
darbe etkisidir. Bu sayede toz pargaciklarinin boyutu azal-
maya devam ederken 6rgii gerinimi degerleri de artmaktadir.
Uzun 6gilitme siirelerinde fcc-Al fazi belirli bir doygunluga
ulastiginda kristalit boyut degeri artik degismemektedir.
Bununla birlikte 6rgii gerinim degerleri de ayn1 kalmakta-
dir. 300 saatlik 6giitme sonunda elde edilen Al Co.Y, ala-
simi1 i¢in bu deger yaklasik % 1.2 olarak hesaplanmistir.
Ogiitme siiresince kristalit boyut ve 6rgii gerinimi degerle-
rine olan benzer bagliliklar, Mula ve ark. [18] ve Nayak ve
ark. [21,22] tarafindan yapilan ¢aligmalarda bildirilmistir.

Al Co, Y alasimimin MA islemi siiresince morfolojik 6zel-
liklerinde ve partikiil boyutlarinda meydana gelen degisim
SEM ile incelenmistir. Sekil 3(a), (b) ve ()’ de sirastyla 6glitme
islemine tabi tutulmayan Al Co.Y, tozlarmn SEM fotogra-
finda yaklagik boyutlar1 40 um olan Al, Co ve Y baslangig ele-
mentel tozlar1 gériilmektedir. Daha sonra MA islemine tabi tu-
tulan bu elementel tozlar, birbirleri ile ve bilyelerle ¢carpismasi
sonucu deformasyona ugrar. Sekil 3(d), (e) ve (f)’ de bu tozlarmn
morfolojik yapilarinin bozuldugu ve birbirlerine yapisarak kii-
melesmeye basladigi goriilmektedir. Bu sathadaki 6giitme is-
lemi soguk kaynaklanma olarak tanimlanir [1,20]. 5, 50 ve 90
saatlik 6giitme igleminden sonra olusan alasimlarin SEM fo-
tograflarinda, soguk kaynaklanma islemi acik bir sekilde go-
riilmektedir. Soguk kaynaklanma igleminin sonucunda, alagimi
olusturan elementel tozlarm ara yiizeyleri kaybolmustur ve kii-
melesen tozlarda belli bir ara-ylizey meydana getirmesiyle ala-
sim olusmustur. Bu durum kirilma, pargalanma olarak bilin-
mektedir [1,20]. Bunun sonucunda, pargaciklarin yapilarinda
belli bir azalma meydan gelmistir. Bu azalma bir siire devam
etmis olup, partikiil boyutu belirli bir kiiciikliige ulaginca artik
daha fazla kirilma olmadigindan pargaciklarim boyutlar: sabit
kalmistir (Sekil 3(g) ve (h)). Bu sayede homojen bir yap1 mey-
dana gelmistir. Elde edilen sonuglar dogrultusunda Al Co. Y
alasiminda 6giitme siiresince meydana gelen faz doniistimleri
Sekil 4’ deki gibi dzetlenebilir.

Sekil 3. Al;,Co, Y, alasimimin farkli 6giitme zamanlarindan sonraki SEM goriintiileri;
(a,b ve ¢) 0 saat, (d) 5 saat, () 50 saat, (f) 90 saat, (g) 210 saat ve (h) 300 saat
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‘ Baglangig kristal fazlarin karigimi ‘

‘ Kristal fazlarin iri tabakali yapisi ‘

|

Daha ince tabakali yapt + ALY intermetalik fazi +
fce-Al fazi, agirt doymus kati ¢ozelti

Artan dgiitme siiresi

Nanoyapili tek fcc a-Al fazi

Sekil 4. MA islemi siiresince meydana gelen faz doniistimleri

MA ile iiretilen Al Co_ Y, alasiminin termal kararhiligt DTA
ile incelenmistir. Sekil 5° de farkli 6gilitme siirelerinden sonra
elde edilen toz alasimlarin DTA grafikleri goriilmektedir. Her-
hangi bir 6giitme iglemine tabi tutulmayan elementel tozlar, Al
elementinin erimesini temsil eden yaklasik 930 °C’ de bir en-
dotermik pik gostermistir. 30, 50, 70 ve 90 saatlik MA ile iire-
tilen alagimlarmm DTA sonuglarinda 560-640 °C araliginda bir
ekzotermik pik ve yaklasik 900 °C” de bir endotermik pik goz-
lenmistir. XRD sonuglari ile DTA sonuglarmin karsilastiriimasi
sonucu, 560-640 °C araliginda gozlenen bu ekzotermik pikin
ALY fazmm olusmas: sirasinda ortaya ¢iktig1 sonucuna varil-
mustir. Daha uzun 6giitme siirelerinde ise ALY fazi, a-Al fazi
icerisinde ¢oziinerek yapidan kaybolmustur. Yaklasik 900 °C’
de gozlenen endotermik pik ise fcc-Al fazinin erimesi sonucu
ortaya ¢ikmistir. Bununla birlikte bu endotermik pikin siddeti-
nin 6giitme stiresi arttikca azaldigi goriilmektedir. 135 saat ile
300 saatlik 6glitme sonrasi {iretilen alagimlarin DTA sonugla-
rinda ise herhangi bir ekzotermik ve endotermik pik goriilme-
mektedir. Bunun nedeni ise, fcc-Al fazi igerisinde ¢oziinen Y
elementinin alagimin erime sicakligini yiikseltmesidir.

< Endo Ts1 Akisi [W/g]

500 600 700 800 900 1000
Sicaklik [°C]

Sekil 5. MA ile iiretilen Al ;Co, Y alasiminin DTA grafigi

IV. SONUC

Bu calismada MA teknigi ile tretilen Al ,Co,Y, alasiminin
yapisal ve 1s1sal 6zellikleri incelenmistir. Al Co. Y, alasimi-
nin MA teknigi ile iiretilmesi sonucu asirt doymus ¢ozelti
iceren alagimlar tiretilmistir. Bu alasimin 300 saatlik 6giitme
sonrasindaki SEM sonuglarinda mikron alt1 boyutlara sahip
aglomere halde olan kiiresel pargaciklar elde edilmistir. Bu-
nunla birlikte Williamson-Hall metodu ile hesaplanan 300
saatlik 6giitme sonrasindaki toz alagimlarin kristalit boyutu
yaklasik 16 nm olarak bulunmustur. Nanokristal yapili bu
toz alagimlar, preslenip ve sinterlenip belirli hacimlerde elde
edilmesi sonucunda c¢esitli uygulamalarda kullanilabilir.
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ABSTRACT

Nowadays, rapidly developing technologies and word games have great effect on students about learning word meanings correctly and

abilities to speak properly. In this work, implementation of game software, which can run on mobile devices and in which students may

learn meanings of Turkish words with fun, is explained and results are discussed. “Educational computer games” is an important concept

in Turkey, and it has not been used in teaching curriculum, yet. In order to resolve this deficiency, a list was formed by keywords, mean-

ings, connotations and images from topics of secondary school curriculum books. Game data is analysed by using statistical methods and

reports are generated for parents, teachers and administrators to help watching personal development of students. Moreover, “Turkish Con-

notation List (Dictionary)”, the collection of connotation words, is generated to support developing Turkish Semantic Network, which has

very important place in development of Turkish language.

Keywords: Educational game, Infotainment, Edutainment, Mobile game, Game-Based learning.

I. INTRODUCTION

Smart phones and tablet computers are devices that develop
rapidly and are easy to use; thus the users of smart phones
and tablets are over 1.5 billion today. Among these, Android
users are nearly 1 billion, with 708 million Android smart
phone users and 216 millions of Android tablet users. In Tur-
key, the amount of consumers who use mobile internet on
their smart phones and tablets has increased to 76% [1]. In
addition to all kinds of internet transactions (such as paying
bills, shopping, research, etc.) as a wide use, these mobile
devices are also used, especially among youngsters for play-
ing online/offline games as leisure time activities and en-
tertainment. Developing technology and some word games
which are played via these technologies could affect the way
the students’ learning of words and their meanings, and their
abilities to speak correctly.

It is a fact that some word games such as guessing the
antonyms of or guessing the missing letter in a word have
been developed so that they could run on the internet but
with a limited vocabulary. In the word game developed in
this study the Synonym and Near-Synonym Dictionary and
the Antonym Dictionary of Turkish Language Association

(TDK) were used; thus the deficiencies of other games in
terms of vocabulary were eliminated by using a compre-
hensive and controlled vocabulary. The game developed
in this study aims at the entertainment of the user by play-
ing a game and to learn Turkish words with their synonyms,
near-synonyms and antonyms. Also, the game aims at teach-
ing the keywords in the course books in the secondary
school curricula (5th, 6th, 7th and 8th grades) and their defi-
nitions supported with visual material. The game selects a
random word from one of the dictionaries and presents this
to the user and the user is expected to enter the first word
that comes into mind. The word presented by the system and
the word entered by the user are score with regard to the se-
mantic relation (synonymy, near-synonymy and antonymy)
between them. In addition, the definition of the presented
word, all semantically related words and their definition are
listed and an image which visually supports the presented
word is shown on the screen. The responses given by the us-
ers during the game sessions put another way, the informa-
tion on what the presented word evoked on the users mind
are recorded to be used afterwards. After the transfer of the
game data by ending the game session, the inferences made
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by a person when a word is heard or seen can be analysed;
and via some statistical calculations some reports that would
enable the parents and the teachers to gain insight about the
students’ improvements can be generated and some feed-
back about the students’ psychological statuses can be given.
Moreover, a “Turkish Connotation List (Dictionary)” can be
created by collecting the words that have connotations by
determining whether there is any semantic relation between
the presented words and the inferenced words during the
game sessions.

In this study, it is expected that users’ communication
skills and abilities to use Turkish correctly and efficiently
would improve. As a result, this project can contribute to the
education of an individual who thinks, understands, ques-
tions, learns to learn, uses information and solves problems.

II. GAME BASED LEARNING

Game is acknowledged as an activity which exists at every
stage of human life; as the most appropriate “language” for
knowing the world and expressing love, jealousy, happiness,
hostility, inner conflicts, dreams and ideas [2]. While game
increases the motivation of the students, it enables them to
maintain the self confidence that they could learn; it com-
forts the students. Therefore, the successes of the students in
the courses increase.

Educational games are software that enable the learning
of course subjects or improve the students’ problem solv-
ing abilities using the game format. Educational computer
games teach new information or reinforce previous knowl-
edge during the activity while the student is being enter-
tained. It is a well-known fact that the educational computer
games are used to attain the course outcomes in the curric-
ulum [3] [4]. These games have become an indispensable
method for education around the world. The aims for the de-
velopment and use of these games are to increase the cog-
nitive activities of the students, to facilitate their learning;
and thus making education more efficient. According to a
survey conducted by Gee, a member of the National Acad-
emy of Education, USA, especially the objectives in strategy
games raise interest in the students, force them to endeavour
and support their cognitive development [5]. For this reason
Gee recommends schools that they adapt some of the strate-
gies used in the games to their education systems in order to
better educate the students and to determine their abilities.

Game-based learning environments are problem-based
learning environments structured over games that are em-
bedded in some certain problem related scenarios. It is as-
serted that game-based learning environments are appreci-
ated by the students, reduced their anxieties, facilitated their
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individual learning and provided visual support to learning
[6]. Via a game, designed by considering the characteristics
of the students, both learning is facilitated and the level of
recollection increases [7]; therefore, more teachers are opt-
ing for game-based learning.

The rapidly developing and spreading technology now-
adays and the increased interest in games have caused the
software developers to publish some games that could be
played on internet sites and mobile devices. These games
which we encounter almost everywhere have gained atten-
tion and liked by young people, and they have been addic-
tion for them. Today, children spent majority of their time by
playing games. In this case, the games should be designed
and implemented in a way that they would not spend the
time and interest of individuals in vain and would influence
their development in a positive way.

Word games are games that facilitate the learning of the
words used in the mother language or nay other foreign lan-
guage and that reinforce memory. There are numerous word
games developed for almost every language in the world.
In a similar fashion there are games for Turkish, which can
be played on the internet and on the mobile devices, such as
guessing the word from a given definition and number of let-
ters, arranging the letters of a word, collecting points by ar-
ranging random letters into meaningful words, guessing the
word which is given as a jigsaw puzzle, anagrams, hangman,
word hunt, etc. A great amount of these games are designed
with simple interfaces aiming at finding the correct word;
however there are some games on websites with advanced
graphic animations to enable the entertainment.

1. METHOD FOR CONNOTATION (CAGRISIM)
GAME

3.1. Statistical Methods

In this project, the words entered into the system by the user
were used to determine new semantic relations via the statis-
tical analysis of co-occurrence patterns. Thus, the system is
a learning system via the words entered by the user. In addi-
tion, as a result of the evaluation of the analyses, at the cen-
tral system, vocabulary, meaning and connotation maps can
be produced in terms of different regions; and the conceptual
developments of students can be transformed into reports on
the basis of classroom, school, region, and even teacher. The
decision times of the students are evaluated using decision
cubes, and the concepts that the students have difficulty in
responding are determined with regard to classroom, school
and region. The spelling errors of the students can also be re-
corded by the system and each error is evaluated via the edit
distance point.
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In this project, the response times of the students are eval-
uated statistically with regard to province, district, school
and teacher. These reports include the best response time,
the worst response time and the average response time for
each student. These reports were obtained using the OLAP
(On-Line Analytic Processing) technology [8].

Also the time between the responses by the students are
analysed via OLAP cubes, by forming word matrices in
terms of student, teacher, school, district and provinces; and
lists are produced as to which words are entered in a short re-
sponse time or in a longer response time.

3.2. Words Used in the Game

In the project, the words to be used in both race-against-
time section and educational section were selected from the
Turkish Language Association’s Synonym and Near-Syn-
onym Dictionary [9] and Antonyms Dictionary [10]. Other
words and word definitions are selected from the Turkish
Language Association’s Contemporary Turkish Dictionary.

In the educational section of the game, the secondary
school course books (5th, 6th, 7th and 8th grade) were used
to determine the keywords, short definitions and the vi-
sual material that would explain the words to be presented
to the students. Science, Science and Technology, Mathe-
matics and Social Studies course books used in second-
ary school curricula were used in this project. Since some
schools preferred the books published by the commission of
Ministry of National Education (MEB) and other preferred
books published by private publishers, the books by both
the MEB commission and private publishers were used to
collect the keywords to prevent any bias between students
of schools which prefer different books. The collection of
keywords has been done in two steps: (1) Keywords in the

introduction or summary sections of the units in the course
books were collected; (2) The important concepts and name
belonging to scientists, historical persons, places and events
which were not included in the introduction or summary
sections but which were present in the main text sections
were collected. Names in foreign languages were added to
the keyword list with their original and Turkish forms (e.g.
Archimedes and Arsimet). Since the Turkish course books
included only reading material, the keywords for this course
were collected from the annual plans of 5th, 6th, 7th and
8th grades obtained from Turkish teachers. 2690 keywords
collected from all course books and annual plans were ex-
amined and identical keywords from different grades and
different keywords which refer to the same concept were re-
moved; and at the end 1521 keywords were determined.

Later, the connotation words that could be in the seman-
tic field of each one of these 1521 keywords were deter-
mined. Three connotation words were determined for each
keyword (e.g. for the keyword “Joule” the connotation
words “unit, energy, and work” were selected). During the
collection of the definitions of the keywords, first the defi-
nitions in the course books and some glossaries at the end of
the course books were used. However, in case any definition
could not be found in the course books, Turkish Language
Association’s Contemporary Turkish Dictionary was used.
Since some of the definitions, especially for mathematics
and science keywords, from this dictionary, the definitions
for these keywords were collected from the internet; and the
ones deemed appropriate by teachers and experts were used.
In cases where short definitions were not sufficient, explan-
atory additions were made by the experts. A sample of key-
words, connotations words and their definitions are given in
the Table 1.

Table 1. Keywords, connotation words and definitions

Number Unit Keyword Connotation Words Definition

00001 SFEN allergy food, itching, pollen An abnormal reaction of the body to a previously encountered allergen

00002 SFEN antibiotics Drug, illness, virus any of a large group of chemical substances produced by various mic-
roorganisms and fungi, having the capacity to inhibit the growth of or
to destroy bacteria and other microorganisms

00009 SFEN evaporation Boiling, seething, liquid to convert into a gaseous state or vapor

00314 6FENS Erytrocyte Blood, cell, red one of the cells of the bloodcontain hemoglobin, and carry oxygen to
the cells and tissues and carbon dioxide back to the respiratory organs

00013 SFEN Natural light sour- | Sun, moon, stars Light sources that emit light naturally on their own

ces
00309 6FEN4 Edison electricity, light bulb, inven- | The scientist who invented the light bulb
tor

00223 6FEN plug Electricity, cable, socket A device used to transfer electricity from the sockets on the wall

00101 SMAT Square meter Field, meter, measure, a unit of area measurement equal to a square measuring one meter on
each side
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The samples of keywords and supporting visual material

are given in the Table 2.

Table 2. Keywords and connotation words and supporting visual

material

Number

Unit

Keyword

Connotation
words

Visual material

00002

SFEN

antibiotics

virus

Drug, illness, |

00258

6FEN1

Metamorphism

Physics,
chemistry,
change

00006

SFEN

Nutrition

Food,
beverage,
refreshment

00101

SMAT

Square meter

Field, meter,
measure

00207

6FEN

Science person

Earth,
knowledge,
human

Hosgeldin : Atitla SUNCAK

KELIME : refik
CEVAP : K

arkadas - refik -> Es Anlam (5 Puan)

3.3 Game Interface

CAGRISIM game was designed in two different interfaces

as mobile panel and web panel. The mobile interface was

implemented as two different modules:

Entertainment Module: It is a game in which the
students could spend their time entertainingly; it
enables the students to learn the synonyms, near-sy-
nonyms and antonyms of the words in an entertai-
ning manner; and to measure their levels of profi-
ciency.

Educational Module: It is a game in which the stu-
dents could learn new information via keywords
collected from the course books and their short de-
finitions and supporting visual material; and could
determine semantic relation between concepts.

In both modes of game, the definition given in the Tur-

kish Language Association’s Contemporary Turkish Dicti-

onary is presented to the user when clicked on the word on

the screen. If the response given to the presented word is

a synonym or antonym 5 points is given (Figure 1), if it is

any other word 1 point is given (Figure 2).

arkadas -> refik

Figure 1. Grading a Synonym word
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g;}gACHuslnﬂ

Hosgeldin : atilla@hotmail.com

KELIME : lale

cicek -> papatya

CEVAP : il

papatya - lale -> Cagrisim (1 Puan)

| papatya -> lale

Figure 2. Grading a Connotation word

- gul, lale, papatya - L3
cigekli bitkiler : giceksiz bitkilere gore daha gefismis
lbir yapaya sahip bitkiler

Figure 3. Connotation words, definition and supporting visual material

In the education mode, the words to be presented to the
user are selected from among the keywords collected from the
coursebooks and the connotation words related to them. If the
three consecutive words entered by the user fit in with the con-
notation map, the keyword of that group, its definition and the
supporting visual material are shown to the user (Figure 3).

Three different web panels were implemented for ad-
ministrators, parents, and teachers:

Data Entry Panel (Administration Panel): It is an in-
ternet based web panel that enables the users with ad-
ministrator privileges to enter keywords (definition,
supporting visual material, synonyms, antonyms,
connotations), and information about teachers,
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students and parents; to assign classrooms and stu-
dents on teachers and to assign student information
on parents; to view all reports with regard to province
/ district / school / teacher / student.

Teacher Panel: It is an internet based web panel that
enables teachers to list the students in their class or
under their supervision, and to query all information
about any student, to notice if anything extraordinary
is present.

Parent Panel: It is an internet based web panel that
enables parents to monitor the information about the
student under their supervision and to notice if any-
thing extraordinary is present.
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IV. RESULTS AND DISCUSSION

In order to test the prototype of the implementation of
CAGRISIM, a test-run was performed with students from
two different schools. Permissions were obtained from the

parents of 80 students; however 69 students participated

in the test-run. The participants were requested to play the
CAGRISIM game for 5 minutes on an Android tablet and to
end the session after five minutes. The participants were also
requested to fill the questionnaire form after the game ses-
sion. Questionnaire for students is given in Table 3.

Table 3. Keywords and connotation words and supporting visual material

Cagrisim Mobile Game Evaluation Questionnaire

any questions and stop answering anytime you want.

Thank you for taking this questionnaire.

We would like to thank you for your participation to the questionnaire that has been prepared in order to evaluate the first sample of CAGRISIM game
software which we implemented in our project supported by TUBITAK. In the first part, it is aimed at gaining points by only playing the game. In the
second part, it is aimed at finding a “key word” out of three connotation words by playing the game which consists of the words gathered from the con-
tent of the curriculum. The details of the game rules are presented in the interface.

In this questionnaire, your ideas about the interface and the functionality of the game are desired. Once you started the questionnaire, you can answer

A- INFORMATION ABOUT THE PARTICIPANT

1. Age:
2. Grade:
3. Sex:

B- EVALUATION

1. Tknew Connotation Game before.
o Yes o No

2. Thave played this game before.
o Yes o No

3. lenjoyed the ‘game part’.
oAbsolutely agree O Agree

4. 1like the interface of the ‘game part’.
DAbsolutely agree O Agree

5. lenjoyed the ‘education part’.
oAbsolutely agree O Agree

6. [Iliked the interface of the ‘education part’.

DAbsolutely agree O Agree

oAbsolutely agree O Agree

9. Suggestions about the game part.

10. Suggestions about the education part.

ONo idea oDisagree DAbsolutely disagree
oNo idea oDisagree oAbsolutely disagree
oONo idea oDisagree DAbsolutely disagree
oNo idea oDisagree oAbsolutely disagree

7. Twould like to play this game again later/recommend this game to my friends.

oNo idea oDisagree oAbsolutely disagree

8 IgIVe .eeviiiiiiiiic points out of 10 points for the game.
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According to the comments and grades in the survey
filled by the students, it was observed the students had an
entertaining time while playing the game and completed the
gaming sessions successfully. Samples of the words entered
by a student during the test-run are given in Table 3.

graders 7.86/10. These results may indicate that the game is
more interesting for students of younger age.

Table 5. Sample grading the student questionnaires

School | Age | Sex | Q.1 [Q.2[Q3|Q4|Q5[Q.6|Q.7|Q8
Grade
Table 3. Words entered by a student in a sample game 5 nl™MINo [ No | 5 4 3 3 5 10
5 12| M | No|No| 5 4 3 3 3 8
Game id Word 1 Word 2 Result 5 10 M | No | No 5 5 5 5 5 95
321 theoretic Hypothetic Synonym 5 11 F |[No|Noj| 5 5 5 5 5 10
1 ivoothe Losical c i 5 10| F [ No|No| 5 4 5 5 5 10
ypothetic ogica onnotation 5 1 F I No | No | 5 5 5 5 5 0
321 logical Mental Synonym 5 11 | M| No|[No| 5 5 4 5 5 10
321 mental Rational Connotation 7 13/ M| No|No| 5 4 3 > 4 10
7 13| M |[No|[Nof| 3 3 2 1 3 6
321 rational Intelligent Synonym 7 4| F I NolNol 3 1 3 1 3 7
321 intelligent Clever Connotation 7 12| F | No|No| 4 4 3 3 5 9
1 1 Cal c - 7 13| F |[No|[No| 5 3 3 3 3 8
clever alm onnotation 7 BT F I No I No | 4 4 3 3 4 g
321 calm Still Connotation 7 13 F | No|[ No| 4 3 3 3 5 9
321 still River Connotation 7 13/ M |NojNoj 4 3 4 3 > 8
7 13| M| No|No| 4 5 3 4 5 9
321 river Stream Connotation 3 4] M| Nol|Nol 5 5 4 4 5 9
321 stream Brook Connotation 8 14| M | No|Noj| 4 4 3 4 5 9
1 brook S | a - 8 14| F | No| No| 4 4 3 3 5 8
r00 treamlet onnotation ] 14 F No | No 4 4 3 3 4 7
321 streamlet Coffee Connotation 8 14 F | No| No| 3 3 3 3 3 7
321 coffee Beverage Connotation 8 4| F | No|Noj| 3 2 3 3 2 >
8 14| F | No| No| 5 4 3 3 5 10
321 beverage Glass Synonym

When the test-run results are evaluated, it is seen that the

Table 7. The frequency distribution of the students according to

their grade
students rated the game with an average of 8.55 points out of
10. This grade result was calculated by using the reference Grade f % Cumulative f  Cumulative %
points given in Table 4. 5t Grade 21 30.43 21 30.43
7t Grade 27 39.13 48 69.57
8th Grade 21 30.43 69 100.00
Table 4. Grading reference for questionnaire. TOTAL 69 100%
Evaluation Point
Absolutely Agree 5
Agree 4 Table 8. The frequency distribution of the students according to
No Idea 3 their age
Disagree 2
Absolutely Disagree 1 Age f % Cumulative f  Cumulative %
10 6 8.70 6 8.70
It is also seen that 94% of the students stated that they 1 12 17.39 18 26.09
would download the game and recommend the game to oth- 12 6 8.70 24 3478
ers (Table 5). An evaluation comparing the grades of stu- 13 2l 3043 4 65.22
dents discloses that while 5th graders rated the game as 14 24 34.78 % 100.00
TOTAL 69 100%

9.65/10, 7th graders rated the game as 8.13/10 and 8th
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As Table 8 indicates the great majority of the students who
participated in the questionnaire are secondary school stu-
dents from the 7t and 8t grades. It can be argued that stu-
dents at these ages are more aware of their educational needs
and have a better grasp in evaluating the purpose of the game.

Table 9. The frequency distribution of the students according to

their sex
Sex f %
MALE 30 43.47
FEMALE 39 56.52
TOTAL 69 100%

Table 10. The frequency distribution of the answers for Question
1 “T knew Connotation Game before.”

Sex F %
YES 0 0
NO 69 100
TOTAL 69 100%

Table 11. The frequency distribution of the answers for Question
2 “I have played this game before.”

Sex F %
YES 0 0
NO 69 100
TOTAL 69 100%

As Table 10 and 11 indicates, none of the students have
heard about or played the game before.

Table 13. The frequency distribution of the answers for Question

LI}

3 “T enjoyed the ‘game part’.

Table 13 indicates that the great majority of the stu-
dents like the game. Table 14 indicates that the students
liked the interface of the ‘play part’. However, 8.69% of
the students expressed their dislike and 30.43% had no
idea. Although the rest of the students (60.88%) liked the
interface, the interface may need some fine tuning, espe-
cially for the student with learning difficulties and spe-
cial needs.

Table 15. The frequency distribution of the answers for Question

EIRL)

5 “I enjoyed the ‘education part’.

Answer F % Cumulative f  Cumulative %
Disagree 3 435 3 435

No idea 45 65.22 48 69.57
Agree 9 13.04 57 82.61
Absolutely agree 12 17.39 69 100.00
TOTAL 69  100%

Table 15 shows that great majority of the students
didn’t enjoy the ‘education part’. This is an interesting re-
sult since the majority of the students enjoyed the ‘play
part’. This may be due to students’ inherent reaction to ed-
ucational purposes, acknowledging the ‘education part’ of
the game as some curricular task they have to complete in
order to become successful. However, other studies should
be conducted in order to determine what underlies stu-
dents’ replies.

Table 16. The frequency distribution of the answers for Question

s 9

6 “I like the interface of the ‘education part’.

Answer f % Cumulative f  Cumulative %
No idea 12 17.39 12 17.93
Agree 24 3478 36 52.17
Absolutely agree 33 47.82 69 100.00
TOTAL 69  100%

Table 14. The frequency distribution of the answers for Question

EIEL)

4 “I like the interface of the ‘game part’.

Answer f %  Cumulative f Cumulative %
Absolutely disagree 3 434 3 434
Disagree 3 4.34 6 8.69

No idea 15 2173 21 30.43
Agree 30 4347 51 73.91
Absolutely agree 18 26.08 69 100
TOTAL 69 100%

Answer f %  Cumulative f Cumulative %
Absolutely Disagree 6 8.70 6 8.70

No idea 36 5217 42 60.87
Agree 9 13.04 51 73.91
Absolutely agree 18 26.09 69 100.00
TOTAL 69  100%

Similar to Table 14, the great majority of the students
had no idea on the interface of the ‘education part’. This
may be due to their first encounter with the interface. If
they had been given a second or more chances to interact
with the interface they would have more certain opinions
about the interface.
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Table 17. The frequency distribution of the answers for Question
7 “I would like to play this game again later/recommend this

game to my friends.”

Answer % Cumulative f  Cumulative %
Disagree 3 435 3 435

No idea 15 2174 18 26.09
Agree 9 13.04 27 39.13
Absolutely agree 42 60.87 69 100.00
TOTAL 69  100%

Table 17 indicates that 73.91% of the students would like
to play the game again or they would recommend the came
to their friends.

Table 18. The frequency distribution of the answers for Question

TELGIVE oot points out of 10 points for the
game.”

Points f % Cumulative f Cumulative %

5 3 435 3 435

6 3 435 6 8.70

7 9 13.04 15 21.74

8 15 2174 30 43.48

9 18 26.09 48 69.57

10 21 3043 69 100.00

TOTAL 69 100%

All of the students score the game with a grade higher
than 5 on a scale 1 to 10. One students gave a score of 9.5
but in the study, it is round down to 9. As Table 18 indicates
the majority of the students (56.52%) gave highest scores (9
or 10) to the game.

This project aimed at measuring students’ levels of un-
derstanding of Turkish words by examining the responses
given to presented words. For this reason, the pause time be-
tween two words, the points they obtained and the frequent
errors were summarized via OLAP cubes.

V. CONCLUSION

This study aimed at implementing educational game soft-
ware that would enable the secondary school students
to learn Turkish words with their definitions, synonyms,
near-synonyms and antonyms in an entertaining fashion.
The purpose in the game is to enter a word evoked after
seeing a word in the predetermined time, to collect points
in terms of semantic relations between two words (synon-
ymy, near-synonymy, antonymy) and to prevent entering a
word that was previously entered. The game software was
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implemented as online and offline, for running on devices
which run Android Mobile Operating System.

The game software implemented in this study aimed at
informing the students while entertaining them, and to in-
form the parents and teacher about the cognitive develop-
ment of the students. It was observed, during the test-run
phase, that the game software achieved these objectives; that
the students played the game with enthusiasm, and the teach-
ers found the panels useful and facilitating. When the test-
run results are evaluated, it is seen that the students rated
the game with an average of 8.55 points out of 10. It is also
seen that 94% of the students stated that they would down-
load the game and recommend the game to others. An eval-
uation comparing the grades of students discloses that while
Sth graders rated the game as 9.65/10, 7th graders rated
the game as 8.13/10 and 8th graders 7.86/10. These results
may indicate that the game is more interesting for students
of younger age; and elder students are less interested in the
game. Also, when the opinions of the students were exam-
ined, it was observed that they had more interest in more an-
imated and interactive games. Therefore, it may be acknowl-
edged as a future study to transform the game software to a
structure that can be played in head-to-head mode over the
internet, and to enrich the software with animated visual ma-
terial.

In addition, in the future versions of the game software,
the spelling errors will be presented to the students at the
end of the game session, and thus the students will be en-
abled to see their mistakes. The spelling errors which are be-
ing sent to the central system after the session are being an-
alysed, and the frequent errors are transferred to the teacher
and parent panels. In this manner, parents and teacher are
able to evaluate and prevent these errors. In the future ver-
sions the points collected may vary with regard to the spell-
ing errors, and in this way the students would be directed to
learn the correct spellings of the words. In the project, vo-
cabulary, meaning and connotation maps can be produced in
terms of different regions; and the conceptual developments
of students can be transformed into reports on the basis of
classroom, school, region, and even teacher. In the future
versions these reports will be presented in more detail and
as graphical illustrations. The decision times of the students
are evaluated using decision cubes, and the concepts that the
students have difficulty in responding are determined with
regard to classroom, school and region. In the future ver-
sions, the keywords that the students have difficulty in, and
their synonyms and antonyms will be presented to the stu-
dents more frequently, and thus the students would be en-
abled to reinforce these concepts.
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Gemlik Korfezi (Marmara Denizi, Bursa) Balik Tiir Cesitliligi
Uzerine Bir Arastirma
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Ozet

Bu ¢alismada, Gemlik Korfezi’nde (Marmara Denizi, Bursa) yasayan bazi kikirdakli ve kemikli deniz baliklarinin ¢esitliligi familya ve
tiir bazinda incelenmistir. Incelenen balik 6rnekleri Gemlik Kérfezi’nde avlanan yerel balik¢ilardan Ocak 2010 ile Ocak 2011 tarihleri ara-
sinda her on bes giinde bir toplanmistir. Balik 6rnekleri Marmara Universitesi Zooloji Laboratuvarina getirilmistir. Balik drneklerinin tiir
teshisi, dis viicut 6zelliklerine gore ve ulusal/uluslararasi kaynaklara gore yapilmis ve dagilimlar hakkinda bazi bilgiler edinilmistir. Bu
calisma sonucunda Gemlik Kérfezi’nde 36 adet familyaya ait 67 adet balik tiirii tespit edilmistir.

Anahtar kelimeler: Balik ¢esitliligi, Marmara Denizi, Gemlik Korfezi, ihtiyofauna

An Investigation on Local Fish Diversity of Gulf of Gemlik (Marmara Sea, Bursa)

Abstract

In this study, the marine fish diversity of Gulf of Gemlik (Marmara Sea, Bursa) was investigated based on the family diversity and species.
Fish samples were collected within 15 days periods from local fishermens of the Gulf of Gemlik between January 2010 and January 2011.
Fish samples were transported to Marmara University Zoology Laboratory. Fish samples were transported to Marmara University Science
and Art Faculty, Zoology Laboratory. Fish species were identified with external body features and classified based on the systematic de-
scriptions according to national and international datas, also given some information about their distribution. As a result of our study, to-
taly 36 families include 67 species from the Gulf of Gemlik were determined.

Keywords: Fish diversity, Gulf of Gemlik, Marmara Sea, Ichthyofauna

I. GIRIS

Denizlerde degismez bir kural varsa o da, biyogesitliligin sii-
rekli degismesidir. Deniz biotas1 gecmisten giiniimiize hem
insan eliyle hem de iklim degisiklikleri gibi dogal neden-
lerle siirekli degisime ugramistir. Iklim degisiklikleri zaman
zaman denizlerdeki biyogesitlilik i¢in tehdit olmakla birlikte
uzun vadede bir¢ok olumlu sonuglara da neden olmustur.
Siiregelen iklimsel dongtiler hem evrimsel hem de ekolojik
skala yoniinden ¢esitliligi arttirmistir [1,2,3,4].

Gemlik Korfezi, Marmara Denizi’nin gliney dogusunda
genisligi batiya dogru artan Marmara Denizi’nin korfezlerin-
den biridir. Marmara Denizi’nin genelinde oldugu gibi Gem-
lik Kérfezi’nde de iistte Karadeniz suyu altta Akdeniz suyu ol-
mak tizere iki tabakali akinti mevcuttur. Marmara Denizi’nin
cogu bolgesi az kirli sinifina girmekle birlikte, Bandirma,

Gemlik ve Izmit korfezleri orta kirli fakat agir kirli duruma
egilimli su sinifinda oldugu belirtilmektedir [5].

Korfez gevresinde 11 yerlesim merkezi bulunmaktadir.
En biiylik yerlesim yeri ise Bursa iline bagli olan Gemlik
flgesi’dir. Korfez gevresindeki yerlesim yerlerinde girgr,
manyat, uzatma aglari, ¢apari, fanyali aglar kullanilarak ba-
likgilik yapilmaktadir. Bolgede genellikle amator diizeyde
olta balik¢ilig1 ve kiy1 balik¢iligi goriilmektedir. Avlanan ba-
liklar korfezdeki tiim balik tiiketimi igin yetersiz olup Bur-
sa’daki balik halinden ve Bandirma’dan balik ihtiyaci kar-
silanmaktadir. Korfez; yerlesimin kiy1 boyunca yiiksek
olmasi, turizmin hizli gelisimi, nehir girdileri, liman bolge-
leri, evsel ve fabrika kokenli atiklar, deniz trafiginden kay-
naklanan ¢esitli atiklardan etkilenmektedir [6,7,8]. Bu ne-
denle balik¢ilar tarafindan eskiye oranla bolgede daha az
balik tiirline rastlandig1 soylenmektedir [9].
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Sekil 1. Gemlik Koérfezi (Marmara Denizi) ve Marmara Bolgesi Havzasi genel goriinimii

Bu calismada Gemlik Korfezi’'nde avlanan yerel balik-  Ocak 2010-Ocak 2011 tarihleri arasinda her 15 giinde bir
cilardan bilgi alinarak [9] ve FishBase’den (baliklarin tak-  alinmistir. Elde edilen baliklar etiketlenmis ve % 70 eta-

sonomisi ve dagilimlarmi kapsayacak sekilde bugiin diin-  nol veya % 4-6 formalin igerisinde Marmara Universitesi,
yadaki balik tiirlerinin yaklagik yarisini igine alan internet ~ Fen-Edebiyat Fakiiltesi, Biyoloji Boliimii Zooloji Anabilim
veritabani) bolgedeki balik dagilimi giincellenerek korfez-  dali arastirma laboratuvarina getirilerek tiir tespiti ¢aligma-
deki balik tiir ¢esitliliginin ortaya konulmasi amaglanmis-  larina baglanmistir.

tir [10]. Boylece, korfezdeki mevcut balik tiirlerinin tam bir Bu calismada kullanilan metodda ise elde edilen tiirle-
listesi hazirlanarak ve baliklarin gériilme sikligi tabloda gos-  tip sistematik teshisleri Nelson’a gore [11], tiirlerin adlandi-
terilerek konuyla ilgili arasgtirmacilara kaynak liste olustu-  pmalar ise Eschmeyer’e [12,13] gore yapilmustir. Ayrica,

rulmast saglanmaya calisilmistir. Gemlik Korfezi'nin balik Tiirkiye denizlerindeki dagilimlarinin belirlenmesinde ulu-
tiir ¢esitliligi, bolgenin ekolojik gelisimi ve balik faunasi- ¢4 kaynaklar kullanilmustir [14,15].
nin tam olarak tespit edilmesi ve yerel/gdo¢men tiirlerin tes-
pit edilmesi, lesepsiyen tiirlerin izlenmesi iizerine daha de-
tayli inceleme, gozlem ve arastirmalara gereksinim oldugu
distintilmektedir.

III. BULGULAR

Yapilan bu aragtirma sonucunda Marmara Denizi’nin énemli
korfezlerinden biri olan Gemlik Korfezi’nde 36 adet famil-
yaya ait toplam 67 adet balik tiirli tespit edilmistir. 36 fa-
Il. MATERYAL VE METOD milyaya ait 67 balik tiirliniin adlar1 ve bu balik tiirlerinin
Bu caligmada kullanilan materyal olan baliklar, Gemlik Kér-  korfezde goriilme sikliklar1 FishBase dikkate alinarak Tab-
fezi’nde avlanan ve balik ticareti yapan yerel balikgilardan  lo.1’de gosterilmektedir.
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Tablo 1. Gemlik Korfezi’nden Ocak 2010- Ocak 2011 tarihleri arasinda elde edilen 36 familyaya ait 67 balik tiiriiniin listesi.

SINIF TAKIM FAMILYA TUR 0 |1 |2 (3| 4]5
w2
a CARCHARHINIFORMES TRIAKIDAE Galeorhinus galeus Linnaeus, 1758-Camgoz S5
z
SE) SQUALIFORMES SQUALIDAE Squalus acanthias Linnaeus, 1758- Mahmuzlu Camgoz P
a
g
5 RAJIFORMES RAJIDAE Raja clavata Linnaeus, 1758 — Vatoz Balig T
ANGUILLIDAE Anguilla anguilla Linnaeus,1758 -Yilan Baligi +
ANGUILLIFORMES CANGRIDAE Conger conger Linnaeus, 1758 — Migr1 Baligi +
OPHICHTHIDAE Echelus myrus Linnaeus, 1758-Murmir aF
Sardinella maderensis Lowe, 1838-Sardalya +
Sardinella aurita Valenciennes, 1847-sardalya +
CLUPEIDAE Sardina pilchardus Walbaum, 1792-Sardalya +
CLUPEIFORMES
Alosa agone Scopoli, 1786 - Tirsi +
Sprattus sprattus Linnaeus,1758- Papalina(Caga) Balig T
ENGRAULIDAE Engraulis encrasicolus Linnaeus, 1758 - Hamsi Balig F
BELONIFORMES BELONIDAE Belone belone Linnaeus, 1761-Zargana +
ZEIFORMES ZEIDAE Zeus faber faber Linnaeus, 1758 —Diilger +
MUGILIFORMES MUGILIDAE Mugil cephalus Linnaeus, 1758 KEFAL +
Atherina boyeri Risso,1810- Glimiis T
4] ATHERINIFORMES ATHERINIDAE
E Atherina presbyter Cuvier,1829 Giimiig F
=
LE) MORONIDAE Dicentrarchus labrax Linnaeus, 1758 — Levrek Balig +
M
H
3 SERRANIDAE Serranus hepatus Linnaeus, 1758- Benekli hani balig +
POMATOMIDAE Pomatomus saltatrix Linnaeus, 1766 — liifer +
Trachurus mediterraneus Steindachner, 1868 — Istavrit +
CARANGIDAE
Trachurus trachurus Linnaeus, 1758 — Karagoz Istavrit +
Sparus aurata Linnaeus, 1758 — Cipura +
Diplodus vulgaris Geoffroy Saint-Hilaire, 1817- Kara- +
PERCIFORMES gbz balig
Spicara maena Linnaeus, 1758- izmarit +
Spicara smaris Linnaeus, 1758- Istrongiloz +
SPARIDAE . ; .
Spicara smaris Linnaeus, 1758- Istrongiloz +
Diplodus annularis Linnaeus, 1758- Isparoz +
Boops boops Linnaeus, 1758- Kupes Balig1 +
Pagrus pagrus Linnaeus, 1758- Mercan Balig +
Dentex dentex Linnaeus, 1758 Sinagrit +
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SINIF TAKIM FAMILYA TUR 0 1 2 3 4 5

Sciaena umbra Linnaeus, 1758 - Eskina T

SCIAENIDAE
Umbrina cirrosa Linnaeus, 1758 - Minekop +

Mullus barbatus barbatus Linnacus, 1758-Barbunya +

MULLIDAE
Mullus surmuletus Linnaeus, 1758- Tekir +

Labrus mixtus Linnaeus, 1758 —Lapin | Sz

Labrus merula Linnaeus, 1758 —Lapin II +

LABRIDAE
Labrus viridis Linnaeus, 1758 — Lapin 111 T

Labrus bergylta Ascanius, 1767- Kikla +

Trachinus radiatus Cuvier, 1829 — fskorpit,garpan +

TRACHINIDAE Trachinus draco Linnaeus, 1758 — Kayabaligi, Trakonya, +

Barsan

URANOSCOPIDAE  |Uronoscopus scaber Linnaeus, 1758 — Kurbaga Baligi +

Blennius gattorugine Briinnich, 1763 — Horazbina I &

PERCIFORMES

Blennius ocellaris Linnaeus, 1758 Horazbina IT +

Salaria pavo Risso, 1810 - Horazbina 111 T
BLENNIIDAE

Parablennius sanguinolentus Pallas, 1814- Horazbina IV +

Parablennius tentacularis Brinnich, 1768 - Horazbina V +

Coryphoblennius galerita Linnaeus, 1758 - Horazbina VI T

Gobius niger Linnaeus, 1758 — Komiircii Kayast Baligt +

GOBIIDAE

OSTEICHTHYES

Gobius cobitis Pallas 1814- Kaya balig +

Scomber japonicus Houttuyn, 1782 — Kolyoz +

SCOMBRIDAE Sarda sarda Bloch, 1793 — Palamut +

Scomber scombrus Linnaeus, 1758 - Uskumru +

XIPHIIDAE Xiphias gladius Linnaeus, 1758- Kili¢ balig1 T

Psetta maxima Linnaeus, 1758 - Kalkan +

SCOPHTHALMIDAE
Lepidorhombus boscii Risso, 1810 — Pisi +

CITHARIDAE Citharus linguatula Linnaeus, 1758 — Pisi +

Solea solea Linnaeus, 1758 - Dil balig +

Buglossidium luteum Risso, 1810 Dil +

Microchirus ocellatus Linnaeus, 1758 Dil +

SOLEIDAE
Monochirus hispidus Rafinesque,1814 Dil +

Synapturichthys kleinii Risso ,1827 Dil i

PLEURONECTIFORMES

Solea lascaris Risso, 1810 Dil +

Arnoglossus kessleri Schimidt, 1915 Dil

BOTHIDAE Arnoglossus laterna Walbaum, 1792 Dil +

Bothus podas Delaroche, 1809 Dil +
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GEMLIK KORFEZI’NDE GORULEN BALIK TURLERI VE GORULME SIKLIGI
SINIF TAKIM FAMILYA TUR 0 |1 | 2|3 |4]5
Scorpaena scrofa Linnaeus, 1758 - Lipsoz +
SCORPAENIDAE Scorpaena notata Rafinesque, 1810 Iskorpit +
w2
m .
5 Scorpaena porcus Linnaeus, 1758 - Iskorpit +
o
E Chelidonichthys lucerna Linnaeus, 1758 - Kirlangig T
m
é Trigla lyra Linnaeus, 1758 - Oksiiz Balig1 *
@)
< TRIGLIDAE Trigloporus lastoviza Bonnaterre, 1788 — Mazak T
172) 2]
m
E Eutrigla gurnardus Linnaeus, 1758 — Benekli Kirlangig i
= Bahg
=)
E Merlangius merlangus merlangus Linnaeus, 1758 - Ba- F
S kalyaro Kara mezgit
1%} GADIDAE
g Merlangius merlangus euxinus Nordmann, 1840 Ciplak +
o Mezgit
=]
% MERLUCCIIDAE Merluccius merluccius Linnaeus, 1758- Berlam Bahgi +
Gaidropsarus mediterraneus Linnaeus,1758 - Gelincik +
LOTIDAE .
Balig1
LOPHIIFORMES LOPHIIDAE Lophius piscatorius Linnaeus, 1758 - Fener Balig1 T

IV. TARTISMA VE SONUC

Literatiir aragtirmasi sirasinda Gemlik Korfezi’nde balik
ve su Urlinleri gesitliligi ag¢isindan daha 6nce yapilan bir ¢a-
lismaya rastlanmamistir. Bu nedenle bu arastirma bolgede
yapilmuis ilk arastirma olma niteligindedir. Bu durumun elde
ettigimiz tiir listesinin daha uzun olmasina engel oldugunu
diisliniiyoruz. Bursa ilinde deniz suyunun hem karasal kir-
letici kaynaklar hem de noktasal kirletici kaynaklar tarafin-
dan kirletildigi rapor edilmistir. Gemlik Korfezi’ni etkileyen
karasal kirletici kaynaklar Golag: deresi, Karsak deresi ve
yerlesim yerlerinden desarj edilen atiksular ve sanayi kuru-
luslarinin desarjlaridir. Noktasal kirletici kaynak olarak da
genellikle derin deniz desarj1 gosterilmistir [5,6,16,17]. Bi-
lecenoglu ve ark. (2014) Tiirkiye deniz baliklar1 faunasi iize-
rine yaptiklar1 aragtirmalarinda Tiirkiye denizleri genelinde
farkli familyalara ait 512 adet balik tiirii oldugunu belirtmis-
lerdir [18]. Iskenderun ve Mersin Kérfezleri’nde 2010-2012
yillar1 arasinda yapilan bir arastirmada dzellikle yabanci ba-
lik miktarlarinda artis oldugu belirtilmistir. Daha 6nce ayni
bolgelerde yapilan galigmalarda korfezlere gegis yapan 34
familyaya ait 52 yabanci balik tiirli varken, sadece yabanci
baliklarin saptanmasi amaciyla 2010-2012 tarihleri arasinda
yapilan diger bir aragtirmada 30 familyaya ait 43 tiir bulun-
dugu rapor edilmistir. Bu durum son yillarda kiiresel 1sinma
ve etkileri sonucu Siiveys Kanali araciligiyla Kizildeniz’den
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ve Cebelitarik Bogazi aracilifiyla Atlantik’ten gelen ya-
banci baliklarin Akdeniz ekosistemine fazlaca giris yapmast
olarak ac¢iklanmaktadir [19].

Coker ve Akyol (2014) Gokova Korfezi (Giineydogu
Ege Denizi) balik tiir ¢esitliligi lizerine yaptiklar1 bir deger-
lendirmede korfezde kiy1r balik¢iligr temelli toplam 95 fa-
milyaya ait 205 balik tiirti saptamislardir [20]. Biz galis-
mamizda toplam 36 familyaya ait 67 balik tiirii tespit ettik.
Daha az sayida balik tiiriiniin bulunmasiin sebebi, Gem-
lik Korfezi’nin antropojenik olarak daha fazla kirlenen ve
ekolojik dengenin asir1 zorlandig1 diisiiniilen bir i¢deniz olan
Marmara Denizi’ne ait bir korfez olmasidir. Gemlik Korfe-
zi’'nde daha 6nce balik faunasi ile ilgili bilimsel aragtirmala-
rin ¢ok az ya da hi¢ olmamasi, mevsimsel bazi zorluklar ve
derin deniz tiirlerinin elde edilememesi gibi sebepler tiir lis-
temizin daha uzun olmasini engellemis olabilir.

Elde ettigimiz listede siipheli tiirler de olabilir. Miize ka-
yitlarinin olmamasi nedeniyle siipheli tiirlerin dogrulugu
kontrol edilememistir. Aslinda bu durum iiniversitelerimizin
ilgili boliimlerinin balik biyocesitliligi konusunda daha has-
sas ve derin bazi aragtirmalara girmesi gerektiginin de bir
isaretidir. Bulunan tiir say1sinin az olmasinin asil nedeni ¢a-
lisma alanimiz olan Gemlik Kérfezi’nin kiigiik ve dar bir
korfez olmasi ve antropojenik etkilere ¢ok fazla maruz kal-
masi olarak gosterilebilir. Ayrica 1960’11 yillardan itibaren
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hem endiistriyel hem de evsel atiklarla kirletilen bir i¢ deni-
zimiz olan Marmara Denizi’nin kirlilik yiikii de géz dniinde
bulundurulmalidir [5,16,]. Onceki yillara ait herhangi bir
veri olmamasi son durum hakkinda kesin karar vermemizi
elbette giiclestirmistir. Korfez ¢evresindeki karasal bolgede
rekreasyonal aktiviteler, yogun tarimsal faaliyetler, gemi-
lerin atik sulart ve atmosferik taginim/¢okelme nedeniyle
Gemlik Korfezi’nin kirleticilere oldukga yogun sekilde ma-
ruz kaldig1 gozlenmektedir [7]. Bu tarz aktiviteler esasen
diinyada tiim kiyisal alanlarda izlenen durumlardir [2]. Bu
nedenlerle, Marmara Denizi’nin tiim Tiirkiye su iiriinleri
tiretimine katkisi son on yilda % 22’lerden % 6’lara kadar
digmiistiir [16].

Ulkemiz denizlerinde asir1 avlanma, usiilsiiz trolle av-
lanma ve iireme yasaklarina uyulmamasi balik¢iligimiza
ciddi zararlar verir. Korfezde balik tiir ¢esitliligi tizerine 6n-
ceki yillarda yapilmis kaynak caligsmalara rastlanmasa da,
bolgedeki balikgilardan alinan bilgiler balik tiir ¢esitliligi-
nin ve avlanan balik miktariin bélgede son yillarda azaldi-
gin1 isaret etmektedir [9]. Bu nedenle korfezden avlanan ba-
liklar yerel halkin ihtiyaci karsilamamakta, Bandirma’dan,
Bursa balik halinden tezgéhlara balik getirilmektedir. Evsel
ve endiistriyel atiklarin aritilmadan koy ve korfezlere veril-
mesi hem dogal tlirlere hemde yetistiriciligi yapilan tiirlere
zarar verir. Calismamizin amaglarindan biri de Gemlik Ko6r-
fezi’nin balik tiir ¢esitliligi hakkinda bizden sonraki arastir-
macilara fikir vermesidir. Bu ¢aligma Gemlik Korfezi’ndeki
balikeilik, olast ekolojik degisiklikler ve kiyisal ekosistem-
leri irdelemek ve gelecekte yapilacak arastirmalara 151k tut-
mak agisindan 6nemli bir arastirmadir. Kaliteli protein aray1-
sinda olan tiim toplumlarin tek hedefi su iiriinlerini korumak
ve liretiminin artmasini saglamaktir. Gemlik Korfezi nin su-
cul biyogesitliligi, ekolojik gelisimi ve balik faunasinin sii-
rekli izlenmesi ve tam olarak tespit edilmesi tizerine daha
detayli inceleme ve aragtirmalara gereksinim oldugu kani-
sindayiz.
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OZET

Bu ¢alismanin amact: zeytinin yapraklarinda, olgunlasmamis meyvelerinde bulunan ona aci tadi veren oleuropein ile dnemli bir etken
madde olan timoliin termodinamiksel 6zellikleri, kimyasal aktiflik parametrelerinin (AG, HOMO, LUMO, A(HOMO-LUMO), dipol mo-
ment) hesaplanmasidir. Ayrica bu degerlerin karsilastirmasiyla birlikte radikalik yapilara kars1 reaktif olup olmadiklarmin tespit edilerek
bununla ilgili yapilacak deneysel ¢alismalara yon verilmesidir. Hesaplama yontemi olarak RHF yontemi kullanilmistir. Bu yontemler ve
temel kiime kullanilarak bilesiklerin tam optimize geometrik yapilar belirlenerek kimyasal aktivitesi degerlendirilmistir. Hesaplamalarda
Gaussian09W paket programindan yararlanilmistir. Bu yontemi segmemizin nedeni; molekiiliimiiziin 6zelliklerini kisa siirede teorik olarak
gormek, diger yandan madde ve zaman kaybini 6nlemesi agisindan oldukca 6nemli ve tercih edilebilir bir yontem olmasidir. Diger 6nemli
bir etken antioksidan madde olan timol ile karsilagtirildiginda; Oleuropeinde ki fenolik yapilardan dolay1 kararsiz 6zellikle radikalik yapi-
lara kars1 reaksiyon vermeye yatkin oldugu goériilmektedir. Sonug olarak; Oleuropein’in RHF ile yapilan hesaplamalarindan elde edilen ve-
riler 15181nda; fenolik yapilardan dolay1 kararsiz, reaksiyon vermeye yatkin oldugunu ve metabolizmada zararlt mikroorganizmalarin hiicre

yapisini bozarak antimikrobiyal etkili olacagi sdylenebilir.

Anahtar Kelimeler: Oleuropein, timol, RHF

Theoretical Investigation of Chemical Activity of Oleuropein Being Active Olive Ingredient

Abstract

The thermodynamic properties of oleuropein, an important active ingredient in oleaginous fruits and their leaves, which are bitter in ol-
ive fruits of olives, are reactive against the radicalic structure with the use of chemical activity parameters (AG, HOMO, LUMO, AHO-
MO-LUMO and dipole moment) to determine if it is not to give direction to the experimental work to be done about it. The RHF method
was used as the calculation method. These methods and chemical activity by determining the exact optimize geometric structures of the
compounds using the base set. . The calculations have benefited from the Gaussian09W package program. The reason why we choose this
method is that it is a very important and preferable method to see the properties of our molecules in a short time theoretically, that is, to pre-
vent matter and time loss. Another important factor is antioxidant thymol; Oleuropein phenolic structures suggest that it is unstable, prone
to react, particularly susceptible to reaction against the radicalic structure. As a result; we can report that DFT and HF calculations were
made. With the light of the data we obtained; it is unstable due to the phenolic structure, is prone to react destroying the cell structure and
metabolism of harmful microorganisms. It can be said to be effective as antimicrobials.
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Sorumlu yazar/Corresponding Author: Faik GOKALP, Tel: +905355655477, e-posta: akgokalp@gmail.com
Gonderilme/Submitted: 10.03.2016, Diizenleme/Revised: 06.03.2017, Kabul/Accepted: 13.07.2017.



Marmara Fen Bilimleri Dergisi 2017, 2: 77-81

Zeytinde Oleuropein

I.GIRIS

Zeytin,yapragr ve yagi fenolik igerigi nedeniyle tibbin
onemli bilesenleri ve saglikli bir Akdeniz diyetidir [1, 2].
Zeytinde, oleuropein erken evrelerde ¢ok miktarda bulunur:
gen¢ meyvelerde kuru maddenin % 14’{ine ulasabilir. Daha
diisiik olmasina ragmen, yesil ¢ekilmis gesitler hasatinda se-
viyesi halen ¢ok 6nemlidir [3]. Yapraklarda, oleuropein %
19 (agirlik / agirlik) olusturur [4]. Zeytin yapraklarindan
zeytin biyofenollerinin (OBP’ler) ultrason yardimiyla eks-
traksiyonu i¢in etanol-su karigimlarmin etkinligi arastirildi
[5] . Oleuropein, zeytin meyvesinin olusumunun ilk donem-
lerinde yani yesil olgunlagmamis déneminde oldukga yiik-
sek miktarda bulunurken, olgunlagsmanin ileriki evrelerinde
kademeli olarak miktar1 azalan ve 6zellikle zeytinin meyve-
sine acilik tad1 veren bir maddedir [6,7,8].

Deneysel olarak yapilan bir ¢calismada; oleuropein’in hi-
perglisemi ve oksidatif stresin dnlenmesinde avantajli olabi-
lecegini gosterilmistir. Diyabetle indiiklenen oksidatif stres
ve diyabetik komplikasyonlarin dnlenmesinde oleuropein
kullaniminin yardimci olabilecegini diistindiirmektedir [9] .
Diger bir ¢alismada ise; Doksorubisin (DXR) ile indiikle-
nen kardiyotoksisite, esas olarak oksidatif stresle indiiklenir,
Oleropein hiicre i¢i ve ¢evresel belirteglerin degistirilmesi
ile ifade edilen DXR kaynakli kardiyotoksisiteyi ortadan
kaldirarak koruyucu bir etki yaptig1 tespit edilmistir [10].

Oleuropein, diisiik yogunluklu lipoproteinlerin (LDL)
bakir siilfatla olusturulan oksidasyonunu potansiyel olarak
ve doza bagimli olarak inhibe eder ve enzimler de dahil ol-
mak iizere proteinlere zarar verebilen oksidatif bir madde
olan Hipoklorlu asidi (HOCI) inhibe etme hem de nitrik ok-
siti temizleme 6zelligi vardir [2,11]. Sudjana ve ark. [12]
ticari Olea europaea (zeytin) yaprak 6zlerinin (oleuropein)
Campylobacter jejuni’ye karsi antimikrobiyal etkinlik gos-
terdigini belirtmisler. Zeytin yapragi 6ziiniin HIV’in hiicre
iletimi, doza bagiml bir sekilde ve HIV replikasyonu la-
boratuvar ortaminda ki bir deneyde inhibe oldugu tespit

edilmistir [13]. Oleuropein ile muamele gérmiis kiiltlirler
yaslanma morfolojisinin gériiniimiinde bir gecikme sergiler
ve yasam Omri yaklasik % 15 uzar [14]. Deneysel bir ca-
lisma da; Oleuropein spontan tiimorler gelisen farelere oral
yoldan uygulandiginda, geri doniigiimsiiz sekilde yuvarlan-
mis kanser hiicreleri, ¢ogalmasini, motilitesini ve invazyo-
nunu 6nledigi goriilmiistiir [15].

Teorik bir ¢aligmada ise oleropein gibi fenolik yapiya sa-
hip Timokinonun radikalleri siipirmek i¢in gaz fazinda ve
stvi fazda (benzen, su) yogunluk fonksiyonel teori yaklagimi
kullanilarak yapilan hesaplamalarda etkili oldugu saptan-
mustir [16]. Susam yagi lignanlari, yani sesamin ve sesamo-
lin hidrojen vasitastyla antioksidan aktivite gosterebilir. Se-
samin metabolitleri, katekol grubu en etkili hidrojen atomu
donorii olarak bulundu ve en ¢ok iyonlagma egilimi goster-
mektedirler. Bu nedenle, hidrojen atomu transferi (HAT)
veya gaz fazinda proton kaybi elektron transferi (SPLET)
ve ¢oziiciilerdeki (benzen, su) DFT ile yapilan hesaplama-
lar sesiminin organizmada ki yliksek antioksidan aktivite-
sini agiklayabilir [17].

II. MATERYAL VE YONTEM

Oleuropein ve timol {in karsilastirmali olarak antioksida-
tif yapisini teorik olarak incelemek i¢in; ChemDraw Ultra
7.0 da ¢izimi yapildi, Chem 3D de Gaussian output dosya-
lar1 olusturularak Gaussian 09 programinda RHF fonksiyo-
nel taban1 kullanilarak serbest enerji (AG), HOMO, LUMO,
A(HOMO-LUMO) ve dipol moment hesaplamalar1 HF
(Hartree-Fock) [18] metotlariyla yapilmistir.

I11. BULGULAR

Zeytinin meyvesinden ve yapragindan elde edilen Oleuro-
pein’in diger énemli bir antioksidan etken madde olan ti-
mol’iin RHF ile yapilan hesaplamalarindan Tablo 1 ve Tablo
2 deki sonuglara ulagilmistir.

Tablo 1 Timol’tin RHF ile hesaplanan AG, HOMO, LUMO, A(HOMO-LUMO) ve dipol moment degerleri

RHF/STO-3G AG HOMO LUMO A(HOMO-LUMO) Dipol Moment
(Hartree) (eV) (eV) (eV) (Debye)
Timol -456.0472 2870 -0.23453 0.26714 -0.50167 1.2295

Timol’tin molekiiler yapist Sekil 1 de verilmistir.
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Sekil 1 Timol’lin molekiiler yapis1

Tablo 2 Oleuropein’in RHF ile hesaplanan AG, HOMO, LUMO, A(HOMO-LUMO) ve dipol moment degerleri

HF AG HOMO LUMO A(HOMO-LUMO) Dipol Moment
(Hartree) (eV) (eV) (eV) (Debye)
Oleuropein -1913.63598508 -0.22194 0.24592 -0.46786 2.7632

Oleuropein’in molekiiler yapist Sekil 2 de verilmistir.

Sekil 2 Oleuropein’in molekiiler yapisi
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IV. TARTISMA VE SONUC

Bu tablodaki sonuglara baktigimizda; enerji degerlerinde
Timol i¢in RHF ile -456.0472 2870Hartree ve Oleuropein
icin ise -1913.63598508 Hartree. Oleuropein i¢in reaksi-
yon istemliliginin daha fazla oldugunu gérmekteyiz. Ayrica
A(HOMO-LUMO) araliginin kiigiik olmasi; Oleuropeindeki
fenolik yapilardan dolay1 kararsiz, reaksiyon vermeye yat-
kin oldugunu gostermektedir. Bilgi¢ ve Ugurun yaptig1 ca-
lisma da; Oleuropein pamuklu kumaslara uygulanmasi ile
yapilan antimikrobiyal etkinlik ¢alismalarinda; bu bilesi-
gin gram-pozitif Staphylococcus aureus ve Escherichia coli
gram-negatif bakterilerine kars1 oldukga etkili oldugu goz-
lenmistir [19]. Yapilan bu ¢alisma; elde ettigimiz sonuglari
desteklemektedir.

Ozellikle HOMO degeri RHF ye gére -0.22194 eV ol-
masi radikalik yapilara karsi reaksiyon vermeye yatkin oldu-
gunu gostermektedir. Bununla birlikte Oleuropein’in dipol
moment degerinin 2.7632 debye olmasi polaritesinin timol-
dan yiiksek oldugunu yani ¢oziiniirliigiiniin oldukga iyi ol-
dugunu gostermektedir.

Burada oleuropein fenolik hidrojenleri glikoz parcasi-
nin hidroksil gruplartyla bir hidrojen bag ag olustururarak
en disiik enerji konformasyonunu olusturdugu yari ampirik
ve ab initio hesaplamalarla saptanmistir [20]. Fenolik bile-
siklerin reaktif gruplarinin (O-H ve C-H) 6-31 + G (d, p) ta-
ban kiimeleri, yapisal ozellikler ve serbest radikal inhibis-
yon mekanizmasi goz Oniine alindiginda; H-atom transferi
(HAT), asamali elektron transfer-proton-transferi (SPLET)
olarak aktif oldugu kanaatine varilabilir [21]. Serbest radi-
kallere karsi nasil kimyasal aktivite gosterdigini yukarida
bahsedilen literatiir [20,21] bilgileri ile aciklayabiliriz.

Sonug olarak metabolizmada zararli mikroorganizmala-
rin hiicre yapisint bozarak antimikrobiyal etkili olacagi ve
en Onemlisi radikalik yapilarla reaksiyon vermeye yatkin
yani antioksidatif oldugu soylenebilir. Bu ¢aligma bu etken
madde ile ilgili yapilacak deneysel ¢aligmalara da yon ver-
mesi agisindan oldukga 6nemlidir.
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