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ABSTRACT

This theory has important applications of polynomial approximation in various areas of functional analysis, Fourier
analysis, application mathematic, operator theory, in the field generalized derivatives and numerical solutions of
differential and integral equations, etc. The study of approximation theory is a well-established area of research

which deals with the problem of approximating a function f by means of a sequence L, of positive linear

operators. This theory is very important for mathematical world. Nowadays, many mathematicians are working in
this field.

Keywords: Taylor derivative, Kernel function, Differentiable function, Operator theory

Integral Operator Aileleri ile Genellestirilmis Taylor Tiirevlerine Yaklasim

oz

Yaklagimlar teorisi, diferansiyel ve integral denklemlerin niimerik ¢dziimlerinde, fonksiyonel analizin c¢esitli
bolgelerindeki uygulamalarda, Fourier analizde, uygulamali matematik alaninda, operatér teoride, genellestirilmis
tirevler alaninda ve polinomsal yaklagimin uygulamalarinda vs. ¢ok dnemli bir yere sahiptir. Bu ¢alisma L, pozitif
lineer operatdr dizileri vasitasi ile bir f fonksiyonuna yaklagimin arastirilmasi problemidir. Yaklagimlar teorisi,

caligma alam igin iyi kurulmus bir teoridir. Bu teori matematik diinyasi i¢in ¢ok Onemli bir yere sahiptir.
Gliniimiizde birgok matematikgi yaklagimlar teorisi alaninda ¢aligmaktadir.

Anahtar Kelimeler: Taylor tiirev, Cekirdek fonksiyonu, Tiirevlenebilir fonksiyon, Operator teori

INTRODUCTION
1.1)

We can see in many problems of theory functions and
differential equations to integral operators with positive
kernel. For example, some collection methods of the
Fourier series are expressed with such integrals.
Furthermore, the solution of the Dirichlet problem and
the solution of the problem the limit value is given
through of positive kernel integrals. Hence, using
positive-core integral operators examination the
problem of approach to generalized derivatives in terms
of both theoretical and practical have great importance
(see [1-11]).

L,: f(t)—> L,(f,x) integral operators families and

K , (t — X) is operator’s kernel.

L,(f,x) =j'f(t)Kl(t—x)dt

The main problems related to the convergence of such
integral operator families, it is as follows.
1. Convergence of L, (f,x;) = f(X,)

Examining for 4 — A, atacertain X, point.

2. When X isanormative linear space and
feX,L,: X—>X,

lim L, f-f] =0

A=Ay

3. Finding the convergence speeds of problems 1
and 2, that is, when 4 — A, and

420



a,, [, arezero series

IL, (f, %)~ f(x,)|=0(c,),

L,(f;x) f(x), as<x<b

condition is satisfied (see [2]).

Theorem 2.3. Let f(X) function differentiable from
the (n—1) th order neighbourhood at a certain point

X, and let f(x) function has left and right derivative
from n th order at a certain point X, ff")(xo),

£ (%)-

1< p(x) <o for X € (—o0,), |f (X)| < @(X)
inequality is provide. K, (t) is non-negative and even
function.

At the same time
j K, (t)dt =1
Get for Vo >0,

u(t)= sup M<oo

@(x)

—00<X<00
ly|<t

while 4 — oo if the following equality is satisfied

[ e HOOK, Odt = oa,)

then,
lim L,(f;x,)— f(x,) _ ICOERCH
A—>+0 Rn,i'Ai n!

equality is provided (see [3],[4]).

Definition 2.4. f is defined in some neighbourhood of
the point X, and if the (r —1)th ordinary derivative

f " (x,) exists, then we call

FO) = lim L by =S f )
o Ko gt 0 gk! 0

the r th Taylor derivative of f at X, if the limit
exists (see [5]).

Lemma 2.5. If the first-order ordinary derivative
f'(X) exists, so does the first-order Taylor derivative

f W(x), and we have f'(x)=fY(x). At the same
time, the opposite of this lemma is true (see [5]).

Proof. If f(Xx) function there is a first-order derivative

at point X, ,

F1(xg) = Ihlmo f (X, +hr)l— f(X,)

this derivative is also the first-order Taylor derivative

f(xo +h)_ f(xo)

(6] T
(%) = Ihm

Therefore,
f/(%) = (%)

Lemma 2.6. If the second-order ordinary derivative
f"(x) exists, so does the second-order Taylor

derivative f(z)(x), and we have f"(x)= f(z)(x).
f (X) has second-order Taylor derivative at X = X, ,

but there exists no second-order ordinary derivative
X =X, (see[5]).

Proof. Taylor expansion at X, point of f(X) function
is below

F'(%,)
u

f N(XO)

(X_Xo)+ o1 (X_Xo)

f(x) = f(x,)+

If X isreplaced by X, + h

f(X, +h)=f(x)+ f'gj((’) h+ (f"(X;!)+a) h?

h—>0, a—0

is obtained. From here,

f(xo +h)— (%)= f'(x)h :whz

2!
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h%[f(xO +h) = (%) = £'(xp)h] = lim (£ "(x;) + @) *

since,
F (%) = £"(x,)

is obtained ( f (X) has second-order Taylor derivative
at X = X,, but there exists no second-order ordinary

derivative X = X, , for example see [5]).

MAIN RESULT

Theorem 3.1. Let f(x) function differentiable from
the (n—1) th order neighbourhood at a certain point

X,- And let f(X) function has derivative from n th

order at a certain point X, meaning of Taylor.

And let integral operator families,

L,(f;x,)= ]'if(x0+t)Ki(t)dt :

—0

A, =_[t2K1(t)dt—>0 (A —> o)
0
For K, (t) kernel function,
i. K,t)>0, 1>0
i. K,(-t)=K,(t)
ii. J'Ki(t)dtzl

T K, (t)dt = ZT K, (t)dt

im 22 X) =T (%) _ ¢
A—w AZ

equality is provide..

(%)

Proof. Let

L, (f, %)= f(X,)

:j[ f (% +t)—2f(x)]K, (t)dt =

[F(% +1) = F(X) —tF (%) + /(%) K, (t)dlt

O t— 8

_T f(x,)K, (t)dt
:T[f(xo +1) = (%) —tF'(x,) K, ()dt +

th (x,)K , (t)dt —T f(x,)K,(®dt 3.1

Now, define a function as follows

a, () =[f (% +1) = (%) —tf (%) -t F @ (x,)
(3.2)

From here, &, (t) — 0 while t > 0
[f(x, +1)— F(x,)—tF'(X,)] =, (t) +t* f P (x,)

is obtained. If (X, +t)— F(x,)—tF'(x,) is
replaced by «, (t) +t> f ?)(x,) above (3.1)

L, (f,x,)— f(x)= ]?al(t)Kl(t)dtJr f(z)(xo)thKl(t)dt +

. f’(xo)TtKﬂ(t)dt— f(xO)T K, (t)dt

is obtained. Thus the proof is completed.
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oz

Bu ¢aligma Van Biiyiiksehir Belediyesi sinirlar igerisinde bulunan sokak képeklerine ait digkilarin helmint yumurtalari ve
protozoon ookistleri ile kontaminasyon durumunu ve halk sagligi agisindan 6nemini aragtirmak amaciyla gergeklestirildi.
Calisma kapsaminda 50 adet kopegin diski materyali tizerinde tarih yazili digki kaplarina toplandi. Digki materyalleri
doymus tuzlu su kullanilarak flotasyon yontemi ve serum fizyolojik kullanilarak nativ yontem ile incelendi. Diski bakisinda
bulunan yumurta, kist ve ookistler ilgili literatiirler 1s1ginda teshis edildi. Calisma sonunda incelemesi yapilan 50 diski
orneginin flotasyon yontemi ile 39 (%78) ve nativ yontem ile 30 (%60)'unda paraziter enfeksiyon tespit edildi. Yapilan
disk1 muayenelerinde Toxocara canis, Toxascaris leonina, Uncinaria sp. ve Taenia sp.yumurtalari, Isospora sp.ve Eimeria

sp. ookistleri, Giardia sp., Entamoeba sp. ve Blastocystis sp.kistleri tespit edildi. Tespit edilen bu parazitlerin halk sagligim
tehdit ettigi ve dnlem alinmasinin zorunlu oldugu kanisina varilmustir.

Anahtar Kelimeler: Van, Endoparazit, Képek, Helminit, Protozoon

Stomach-Intestinal Parasites in Street Dogs According to Fecal Examination in Van Province

ABSTRACT

This study was carried out in order to investigate the contamination of helmint eggs, protozoon oocyst and cyst of street
dogs’ feces in range of Van, and its signifiance on public health. In this study extent, 50 feces material has been taken in
feces containers separately. The label swith the information of where and when the material was taken, have been sticked
an fecal containers. Feces materials have been examined with flotation method using satured salted water, and examined
nativ method using physiological saline solution. Eggs, cyst and oocysts that found in fecal, have been diagnosed with
related literature. At the end of the study, in examined 50 excrement pieces, 39 (%78) parasitory infection has been
identified via flotation methodand 30 (%60) parasitory infection has been identified via nativ method. On commited
examinations, Toxocara canis, Toxascaris leonina, Uncinaria sp. And Taenia sp. eggs, Isospora sp. and Eimeria sp.
oocysts, Giardia sp. Entomoeba sp. and Blastocystis sp. cyst have been diagnosed. It is conclued that these identified
parasites threaten public health and it is compulsory that these to take precaution.

Keywords: Van, Endoparasite, Dog, Helmint, Protozoon

GIRIS temel sebebinin  sosyoekonomik kosullar oldugu
belirtilmektedir [2]. Sokak kopekleri Tiirkiye’de
ozellikle de biiyiik sehirlerde serbest halde dolagmakta ve
sayillart giin gectikce artmaktadir. Bu kopekler
digkilariyla parazitlerin yumurtalarini, larvalarimi ve
kistlerini ¢evreye yayarak insanlara bulagtirabilirler. Bu
zoonitik ajanlar insanlara yiyecek ve igeceklerin kopek
diskilartyla kontaminasyonu ve enfekte hayvanlarla
direkt temas ile de bulasabilmektedir [3, 4]. Bu
parazitlerden Taeinadae sp. ailesine ait olanlar 6zellikle
ciftlik hayvanlarinda onemli oOl¢iide kayiplara neden
olmaktadir. Tiirkiye’de koOpekler iizerinde hem digki

Insanlarla aym habitat1 paylasan képekler, patojenitesi
¢ok yiiksek olan birgok parazitin infektif safhalarim
insanlara ve evcil hayvanlara bulastirarak halk sagligin
tehdit ederler. Kopekler Toxocara canis, Echinoccocus
sp., Taenia sp., Diplidium caninum, Anclyostoma sp.,
Giarida sp., Cryptosporodium sp. gibi 60’dan fazla
zoonotik parazite kesin veya ara konakgilik yapmaktadir
[1]. Kopeklerdeki Toxocara canis, Anclyostoma sp.,ve
Echinoccocus sp., halk sagligim tehdit eden 6nemli
intestinal parazitlerdendir. Gelismekte olan iilkelerde bu
parazitlerin yapmig oldugu zoonotik enfeksiyonlarin
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bakist ve hem de nekropsik muayene ile yapilan
caligmalarda parazit orammmn %32,8-%100 oldugu
bulunmustur [5-7]. Bu ¢alisma Van ilindeki sokak
kopeklerinin ~ koprolojik ~ muayeneleri  yapilarak
gastrointestinal parazit tiirlerini ve oranlarimi tespit etmek
icin yapilmustir.

MATERYAL VE METOD

Bu aragtirmamin materyalini Van ilindeki sokak
kopeklerinden toplanan toplam 50 adet diski
olusturmustur. Arastirma Ocak 2016-Haziran 2016
tarihleri arasinda yiiriitilmiistiir. Bu siire igerisinde 50
adet kopekten diski toplanmistir. Toplanan digkilar
etiketlenmis digki kaplarina alinarak incelenmek {izere
laboratuvara getirilmistir. Digki muayeneleri nativ ve
flotasyon yontemi ile yapilmistir. Nativ muayene i¢in 6ze
yardimryla piring tanesi biiyiikliigiinde digki alinarak lam
lizerine birakilmis {izerine 1-2 damla serum fizyolojik
damlatilmig ve homojen hale getirildikten sonra iizerine
lamel kapatilarak mikroskop ile incelenmistir. Flotasyon
yonteminde ise digki 6rneklerinden 5’er gram aliarak
kiiglik bir kap icerisinde konmus bir miktar tuzlu su
konarak baget yardimiyla ezilmigtir. Tamamen homojen
hale gelen digki bir slizge¢ yardimiyla baska bir kaba
stiziildiikten sonra iizeri tuzlu su ile tamamlanmis ve
iizerine lamel birakilarak 15-20 dakika beklenmistir.
Lamel dikkatlice bir pens yardimiyla alinarak mikroskop
altinda incelenmistir. Digk1 bakilarinda saptanan yumurta
ve ookistler mikroskopta yapilan 6Slgiimlere ve ilgili
literatiirlere gore teshis edilmistir [8, 9]

BULGULAR

Diski muayene bulgularina gére incelemesi yapilmig 50
kopek diskist drneginin nativ muayene yontemiyle 30
(%60)’1, flotasyon yontemiyle 39 (%78)’u gesitli
helminit ve protozoon tiirleri ile enfekte bulunmustur.
Enfekte digkilarda 3 tiir nematod, 1 tiir sestod yumurtasi,
5 tiir protozoon ooKisti ve Kisti tespit edilmistir. Kopek
digkist 6rneklerinde tespit edilen mide-bagirsak parazit
enfeksiyonu oranlart Tablo 1°de gosterilmistir.

Sekil 1.Toxascaris leonina yumurtasi

Yapilan digki  muayenelerinde Toxocara canis,
Toxascaris leonina, Uncinaria sp. ve Taenia sp.
yumurtalari, Isospora sp. ve Eimeria sp. ookistleri,
Giardia sp., Entamoeba sp. ve Blastocystis sp. Kistleri
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tespit edilmistir (Tablo 1). Tespit edilen yumurta ve
ookistlerin bazilarinin fotograflari ¢ekilmistir (Sekil 1-3).

Sekil 2.Giardia sp.ookisti

Sekil 3.Uncinaria sp. yumurtasi

Tablo 1.Sokak kopeklerinden toplanan digkilarda
flotasyon ve nativ muayene ile tespit edilen helminit
yumurtalart ve protozoon ookistlerinin tiirlere gore
dagilimi ve oranlari

Flotasyon ile (%) Nativ muayene (%0)
muayene

Toxocara canis 12 (24) Toxocara canis 6 (12)
Toxascaris leonina 9 (18) Toxascaris leonina 2(4)
Uncinaria sp. 5(10) Blastocystis sp. 11 (22)
Eimeria sp. 7 (14) Giardia sp. 11 (22)
Giardia sp. 1(2) Tespit edilmeyen 20 (40)
Isospora sp. 3 (6)

Entamoeba sp. 1(2)

Tenya sp. 1(2)

Tespit edilmeyen 11 (22)

Toplam 50 Toplam 50




TARTISMA VE SONUC

Kopeklerin insanlarla iliskileri diger evcil hayvanlara
gore daha siki olup insan hayatindaki rolleri ve
insanlarin  evlerindeki yasam oranlar1  gittikce
artmaktadir. Basibos dolasan veya rutin kontrolleri
yapilmayan sahipli kopeklerin etrafa biraktiklart digkilar
¢evre kirliligine sebep olmakta ayrica paraziter etkenlerin
yayilmasinda rol oynamaktadirlar. Kopeklerde goriilen
paraziter hastaliklarin birgogu zoonoz olup insan hayatin
tehdit etmektedirler. Bundan dolay1 kdpeklerde bulunan
parazitlerin prevalansinin takip edilmesi ve buna yonelik
onlemlerin alinmasi ve hasta hayvanlarin uygun
antihelmentikler ile tedavi edilmesi toplum sagligi
acisindan dnemlidir. Kopeklerdeki protozoon ve helmint
enfeksiyonlarini tespit etmek amaciyla yurt icinde ve yurt
disinda birgok calisma yapilmistir. Diinya’da yapilmis
caligmalarda kopeklerde mide-bagirsak parazitlerinin
goriilme siklig1, Japonya’da [10] %79,9, Urdiin’de [11]
%70, Belgika’da [12] %34,2, iran’da [13] %89,15 olarak
bildirilmistir. Tiirkiye’de yapilan galigmalarda, Van’da
[14] %69, Konya’da [5] %35-37,7, Ankara’da [15, 16]
%58,3-86,96, Kars’da [17] %73,8, Eskisehir’de %33,6,
Afyonkarahisar’da [18] %46 olarak bulunmustur. Bu
calismada ise flotasyon yontemi ile %78, nativ muayene
yontemiyle %60 oraninda helmint yumurtalarina ve
protozoon ookistlerine rastlanmigtir. Bu ¢alismada tespit
edilen degerler daha onceki g¢alismalar ile benzerlik
gostermektedir [5, 14, 17, 18].

Portekiz’de Mateus ve arkadaslar1 degisik ¢iftlik ve
sokaklardan 592 kopek diskisi toplayarak flotasyon
yontemi ile parazitolojik yonden incelemiglerdir.
Yaptiklart ¢alismada farkli gruplar arasinda parazit

prevalansimi = %54,44 ile %81,19 arasinda tespit
etmiglerdir. Bu arastiricilar  en yaygin  tiiriin
Ancylostomatidae ailesinde bulunan tiirler oldugunu
sonrasinda, sirasiyla Trichuris sp., Toxacara sp.,

Isospora sp., Dipylidium caninum, Taeniidae sp. ve
Toxascaris leonina oldugunu bildirmislerdir [19]. Paulus
ve arkadaslarinin Etopya’nin Hawassa bolgesinde
yaptiklart koproskopik muayenelerde kopeklerdeki
helmint enfeksiyonunun prevelansininin % 86,6 oldugu
bulunmustur. Koproskopik incelemeler sonucunda da
Hawassa bolgesi kopeklerinde Strongloides
stercoralis'in (%57,5) ve Anclyostoma caninum’un (%
4,9) baskin tiir oldugunu bildirmislerdir [20].

Bu ¢alismada ise sindirim sistemi helminitleri arasinda
en sik tespit edilen tir %24 ile T.canis olmustur.
T.canis’in Giiney Afrika’da [21] %21,0, Macaristan’da
[22] %24,3-30, Japonya’da [23] %4,4, Cin’de [24]
%36,5, Meksika’da [25] %13,3 oraninda bulundugu
tespit edilmistir. Tiirkiye’de yapilan digk1 muayenelerine
gbre T. canis’in Van’da [14] %13,9, Ankara’da [15]
%13,2, Konya’da [5] %14,8, Kars’da [17] %35,7,
Aydin’da [26] %20,0 yayilis gosterdigi bulunmugtur. Bu
caligma Tiirkiye’de yapilmis caligmalar ile paralellik arz
etmektedir. Calismada 6zellikle ¢ocuklarda beyinde ve
gbzde visseral larva migrans’a neden olan T. canis
yumurtasinin tespit edilmis olmas1 halk saglig1 agisindan
biiyiik 6nem arz etmektedir. Tiirkiye’de kdpeklerde
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Taenia sp. nin yayilisi [14, 15, 26, 27] %7,5-46,
Diinya’da yapilan calismalarda ise [22-25] %1,1-33,0
oldugu bildirilmistir. Bu c¢alismada Taenia sp.
enfeksiyonu %1 olarak bulunmustur. Taeniidae
ailesinde yer alan Echinoccocus granulosus hayvanlarda
ve insanlarda hidatidoz olusturmaktadir. Bu hastalik
ciftlik hayvanlarinda ciddi ekonomik kayiplara,
insanlarda ise sakatlilk ve Olime neden olmaktadir.
Kancali kurtlardan Uncinaria sp. bu g¢alismada %10
oraninda bulunmustur. Kancali kurtlarin Tiirkiye’de
otopsi ve diski bakilarina gore [5,14-16] %4,8-73,8,
Diinya’da ise [21, 22, 24, 25] %0,6-66,3 oraninda
bulundugu bildirilmistir.

Calismada Eimeria sp. %14 oraninda tespit edilmistir.
Eimeria sp.’nin kopekler i¢in patojen bir protozoon
olmadig1 ve rastlantisal olarak goriildiigii bildirilmistir
[28]. Kuzey Afrika’da [28] sokak kopekleri iizerinde
yapilan bir calismada Isosopora sp.’ye %1,3, Kanada’da
[29] %6, Nijerya’da [30] %14,2 oraninda bulunmustur.
Tiirkiye’de farkli illerde yapilan ¢aligmalarda kopeklerde
Isospora tiirlerinin  yaygmligt  %0,4-23,4 arasinda
degisen oranlarda bildirilmistir [31, 32]. Calismamizda
ise Isospora sp. %1 oraninda bulunmus ve diger
caligmalar ile paralellik arz ettigi gorilmistiir.
Entamoeba sp. zoonoz karakterli bir protozoondur.
Enfekte kopekler digkilar1 ile non-infektif Kkistler
attiklarindan dolayr muhtemel enfeksiyon kaynaginin
insanlar oldugu bildirilmistir [33]. Calismamizda digk:
orneklerinin incelenmesi sonucunda kdpeklerin %2’
oraninda Entamoeba sp. ile enfekte oldugu goriilmiistiir.
Ispanya’da sokak kopekleri iizerinde yapilan bir
calismada ise %0,4 oraninda tespit edilmistir [34].
Calismamizdaki oran bu orandan yiiksek bulunmustur.
Bunun nedeni olarak hijyen sartlarmin kotiliga ve
kopeklerin insan diskilarim tiiketmesinden
kaynaklandigi kanisina varilmigtir. Digki muayenesi
sonucunda Giardia sp. %1 oraninda bulunmustur.
Brezilya’da [35], Malezya’da [36], Arjantin’de [37], ve
Hollanda’da [38] yapilan c¢aligmalarin sonuglart ile
¢alismamizin sonuglari arasinda paralellik
bulunmaktadir. Epidemiyolojik calismalarda
Giardiosis’in insandan insana bulagmasi, zoonotik olarak
bulagsmadan kolay oldugu bildirilmistir. Baz1 molekiiler
caligmalar Giardia genotipi Assemble A’nin bazi insan
ve hayvanlarda enfeksiyon yaptig1 bildirilmistir [35, 39].
Calismada tespit edilen Giardia sp. oram diger
caligmalarla paralellik arz etmektedir. Blatocyst sp. ‘nin
insanlarda hastalik yaptig1 tespit edilmis olmasina
ragmen kdopeklerde hastalik yaptigina dair kanitlarin
yetersiz  oldugu  bildirilmistir  [40]. Duda ve
arkadaslarinin yavru kopekler iizerinde yapmis olduklar
calismada Blastocystsp.’i %70,8 oraninda bulmuslardir
[41]. Arastrmamizda Blastocyst sp. %22 oranminda ve
diger calismadan diisiik bulunmustur, bunun nedeni
olarak caligmada kullandigimiz kdpek diskilarinin ergin

kopeklere ait olmasindan kaynaklandigr kanisina
varilmstir.

Sonu¢ olarak sokak kopeklerindeki helminit ve
protozoon enfeksiyonlari Diinya’da oldugu gibi

Tiirkiye’de de hem hayvan hem de halk sagligini 6nemli



olciide etkiledigi, ¢esitli caligmalarla ortaya konmustur.
Belediyelerin sokak kopeklerini barinaklara alip aralikli
olarak paraziter enfeksiyonlarin 6nlenmesi agisindan
ilaclamalar1 gerektigi kanisina varilmigtir.
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Bu ¢aligmada Tiirk popiilasyonunda kolon kanseri ile p53 geni kodon 72 ve PAI-1 geni 4G/5G polimorfizmleri
arasindaki iliskinin aragtirilmasi amaglanmistir. Genomik DNA 72 kolon kanserli hastadan ve 76 kontrol bireyinden
izole edilmistir. Her bir polimorfizm i¢in uygun primerler kullanilarak izolen edilen DNA PCR teknigi kullanilarak
amplifiye edilmistir. PCR iriinleri genotiplerin belirlenmesi ig¢in agaroz jel elektroforezine tabi tutularak UV
translimiinator ile degerlendirilmistir. p5S3 geni kodon 72 genotip dagilimi ve allel frekanslari incelendiginde kolon
kanserli hastalar ve kontrol bireyleri arasinda istatistiksel olarak bir fark belirlenmemistir (p>0.05). PAI-1 4G/5G
genotip dagilimi ve allel frekanslar1 agisindan ise 4G4G genotipi kontrol bireylerine gore kolon kanserli hastalarda
daha yiiksek bulunmustur (p>0.05). Elde edilen verilere gore ¢alismanin yapildig: Tiirk popiilasyonunda p53 geni
kodon 72 polimorfizminin kolon kanseri gelisiminde bir yatkinlik faktorii olamayacagi, PAI-1 4G/5G
polimorfizminin ise olabilecegi kanisina vartlmigtir

Anahtar Kelimeler: Kolon, Kanser, Gen, Polimorfizm, PAI-1, p53

Association of Colon Cancer Susceptibility With P53 Gene Codon 72 And Pai-1 Gene 4g/5g
Polymorphisms

ABSTRACT

We aimed to investigate the relationship between colon cancer and p53 gene codon 72 and PAI-1 gene 4G/5G
polymorphism in a Turkish study population. Genomic DNA was extracted from 72 patients with colon cancer and
76 controls. PCR technique was used to amplify extracted DNA with proper primers for each polymorphism. For
identifying genotypes PCR products were assessed with UV transilluminator by being exposed to agarose gel
electrophoresis. There was no statistical difference between colon cancer patients and controls according to p53
gene codon 72 genotype distribution and allele frequencies (p>0.05). Due to PAI-1 gene 4G/5G genotype
distribution 4G4G genotype was frequently higher in colon cancer patients compared to controls (p<0.05). As a
conclusion of our study we may assert that p53 gene codon 72 polymorphism should not be related as a
susceptibility factor for colon cancer development in the studied Turkish population while PAI-1 gene 4G/5G
polymorphism should be related.

Keywords: Colon, Cancer, Gene, Polymorphism, PAI-1, p53

GIRiS

Kolon kanseri diinya genelinde olduk¢a onemli bir
saglik sorunudur [1]. Kolon kanseri gelisiminin biyoloji
ve genetiginin anlasilmasi hastalifin Onlenmesi ve
tedavisinde yeni yaklasimlarin belirlenmesi agisindan
bir temel olusturmaktadir [2]. Polimorfizmler gibi
genetik varyasyonlar hastaliklara olan
yatkinliklarimizda farkliliklarimizi ortaya koymaktadir.
Bu polimorfizmlerin birgogu immiin sistem ve hiicresel
stresin yanitin1 diizenleyen genlerde, mutasyonlarin

baskilanmasinda ve metabolizmada rol alan enzimleri
kontrol eden genetik yolaklarda bulunurlar [3, 4].

p53 proteinini kodlayan gendeki en O6nemli genetik
farkliliklar, kromozom 17p’de lokalizedir. p53 geni
kodon 72°de tek niikleotidlik bir degisime bagli olarak
arjinin (Arg) veya prolin (Pro) amino asidi olusur. Bu
fark p53 proteininin biyokimyasal ve fonksiyonel
ozelliklerine etki eder: prolin aminoasidi igeren p53
transkripsiyon aktivatorii iken, arginine amino asidini
tagtyan p53 proteini apoptoz indiikleyicisi olarak
davranig sergiler [5].
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Plazminojen aktivator inhibitor tip 1 (PAI-1) proteini ise
¢ok yonlii bir proteolitik faktdor olup, bir ¢ok kanser
hiicresinde eksprese edilmektedir. PAI-1 protein
aktivitesine bagli olarak kanser biiylimesi, invazyon ve
anjiyogenez olaylarinin modiilasyonuna olanak saglar
[6]. Yapilan calismalarda PAI-1 aktivitesinin PAI-1
4G/5G polimorfizmi ile baglantili oldugu, 4G
homozigotluguna sahip bireylerin sirasiyla 4G5G ve
5G5G genotipine sahip bireylere gore daha yiiksek
aktiviteye sahip oldugu belirlenmistir [7,8].

Hasta ve hasta olmayan bireylerde bu varyantlarin
genotip dagilimlarinin belirlenmesi, bu
polimorfizmlerin  ¢esitli hastaliklar ile iligkisinin
belirlenmesinde kullanilmaktadir [9]. Yapilan literatiir
taramalarina gore farkli popiilasyonlarda kolon kanseri
ve p53 geni kodon 72 ve PAI-1 geni 4G/5G
polimorfizmleri arasindaki iligkinin ortaya kondugu
calismalar s6z konusudur. Ancak bir polimorfizme ait
genetik varyasyonlar gen havuzlari, yasam tarzi ve gen-
cevre etkilesimlerine bagli olarak popiilasyonlar
arasinda degisiklikler sergiler [10]. Bu nedenle bu
calismada Tirk popiilasyonunda p53 geni kodon 72 ve
PAI-1 geni 4G/5G polimorfizmlerinin genotip dagilim
ve allel frekanslarinin belirlenerek bu polimorfizmler ile
kolon kanseri gelisimi arasinda bir iliski olup
olmadigini ortaya koyabilmek amaglanmistir.

MATERYAL ve YONTEM

Calisma popiilasyonu

Bu calisma Eskisehir Osmangazi Universitesi Tip
Fakiiltesi Cerrahi Anabilim Dalina bagvuran 72 kolon
kanserli hasta ile 78 saglikli kontrol bireyde
gerceklestirilmistir. Kolon kanseri hastalar1 klinik ve
patolojik tanilar ile degerlendirilmis olup daha &nce
kemo/radyoterapi almamis bireylerden olusturulmustur.
Saglikli kontrol bireyleri ise kolon veya herhangi bir
kanser Oykiisii tasimayan bireylerden se¢ilmistir.
Eskisehir Osmangazi Universitesi Tip Fakiiltesi Etik
kurulundan c¢alismanin etik onayr alinmis olup,
calismaya dahil edilen tiim hastalardan yazili onam
formu imzas1 temin edilmistir.

DNA izolasyonu

DNA calisma bireylerinden alman 2 ml vendz kandan
kit prosediiriiniie uygun olarak izole edilmis (Vivantis,
Malesia) ve + 4°C’de saklanmustir.

p53 geni kodon 72 polimorfizmi genotiplemesi

izole edilen DNA, polimeaz zincir reaksiyonu (PZR)
kullanilarak amplifiye edilmistir. ~ Amplifikasyonda
kullanilan allel spesifik primerler: forward, 5’-TTG
CCG TCC CAA GCA ATG GAT GA-3’ ve reverse,
5-TCT GGG AAG GGA CAG AAG ATG AC-3
seklindedir. 5 pl DNA 6rnegi denatiirasyon: 95°C°de
30 s, baglanma: 59°C’de 30 s, ve uzama: 72°C’de 35 s
olacak sekilde 35 dongiiliik bir protokole tabi
tutulurken, 50 pl’lik PCR karisimi her bir primerden 10
pmol, 10X PCR buffer, 2 mM dNTPs, ve 5U Taq
polimeraz igermektedir. PCR fiirlinleri 4 pl etidyum

bromid igeren %2’lik agaroz jel elektroforezine tabi
tutulup CCD ile goriintiilenerek jel analiz yazilim
programi ile degerlendirilmistir. Elde edilmesi beklenen
199 bp /baz cifti)fragmentlik PCR f{irlinleri ardindan bir
saat 60°C’de 1 iinite BstFN1 (Vivantis, Malesia)
restriksiyon enzimi ile muamele edilmistir. Olusan yeni
rtinler 4 pl etidyum bromid iceren %2’lik agaroz jel
elektroforezine tabi tutulup CCD ile goriintiilenerek jel
analiz yazilimi programu ile tekrar degerlendirildi.

PAI-1 geni 4G/5G polimorfizmi genotiplemesi

izole edilen DNA, polimeraz zincir reaksiyonu (PZR)
kullanilarak ~ amplifiye  edildi. = Amplifikasyonda
kullanilan allel spesifik primerler: 5G alleli igin, 5’-
GTC TGG ACA CGT GGG GG-3’; 4G alleli i¢in, 5°-
GTC TGG ACA CGTGGG GA-3’°, downstream primer,
5’-TGC AGC CAG CCA CGT GAT TGT CTA G-3’ ve
upstream primer, 5’-AAG CTT TTA CCA TGG TAA
CCC CTG GT-3’ seklindedir. 5 pl DNA 0Ornegi
denatiirasyon: 94°C’de 60 s, baglanma: 54°C’de 30 s,
ve uzama: 72°C’de 40 s olacak sekilde 35 dongiilii bir
protokole tabi tutulurken, 25 ul’lik PCR karisimi her
bir allele spesifik ve downstream primerlerden 50 pmol,
upstream primerden 2.5 pmol, 10X PCR buffer, 2 mM
dNTPs, ve 5U Taq polimeraz icermektedir. PCR
tirtinleri 4 pl etidyum bromid igeren %2’lik agaroz jel
elektroforezine tabi tutulup CCD ile goriintiilenerek jel
analiz yazilimi programi ile degerlendirilmistir.

istatistiksel analiz

Veriler SPSS ver.15 programi kullanilarak analiz
edilmistir. Gruplar arasindaki genotip dagilimlari ve
allel  frekanslart  Pearson  y2-testi  kullanilarak
kargilagtirilmistir. p degeri 0.05°ten diisiik olanlar
istatistiksel olarak anlamli kabul edilmistir.

TARTISMA

Elde edilen verilere gore ¢alismay1 yiiriittiigiimiiz Tiirk
popiilasyonunda kolon kanserli hastalar ve kontrol
grubu arasinda p53 geni kodon 72 polimorfizmi genotip
dagilimlar1 ve allel frekanslar1 agisindan anlamli bir
farklilik tespit edilmemistir (p>0.05) (Tablo 1-2).
Arg72Pro, p53 proteininin aminoasit dizilimini etkiler
ve olusan iki p53 varyanti igin farkli biyokimyasal
Ozelliklerin olugmasina sebep olur. Arg alleli apoptozun
indiiklenmesinde daha etkili iken, Pro alleli hiicre
dongiisiiniin - durdurulmasinin  giiglii bir indiikleyicisi
olarak daha yiiksek oranda DNA tamir kapasitesi
sergiler [11]. Bir¢ok ¢alismada Pro allelinin kolon
kanseri riski ile iliskili oldugu bulunmustur [1].
Sonuglarimiz Arg allelinin Pro allelinden daha gii¢lii bir
timor  baskilayici  olmast  agisindan  yukarida
bahsettigimiz model ile uyum gostermektedir.
Abderrahmane ve arkadaglarimin yaptiklart ¢aligmada,
bu c¢aligmayaile benzer sekilde Bati Cezayir
popiilasyonunda p53 geni kodon 72 polimorfizmi ve
kolon kanseri arasinda bir iliski olmadigi belirtilmistir
[1]. Ancak Arjantin popiilasyonunda yapilmis olan bir
caligmada p53 geni kodon 72 arjinin homozigotlugunun
kolon kanseri gelisimine yatkinlik sebebi oldugu one
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strilmigtiir [12]. Kore popiilasyonunda yapilan bir
calismada ise p53 geni kodon 72  prolin
homozigotlugunun kolon kanseri riski ile iligkili oldugu
belirtilmistir [13]. Tiim ¢alismalar ortak ele alindiginda
halen bu polimorfizm ve kolon kanseri arasindaki iligki

netlige kavugmamaktadir. PAI-1 geni 4G/5G
polimorfizmi acisindan sonuglarimizi
degerlendirdigimizde ise 4G4G homozigotlugunun

kolon kanserli hastalarda kontrol bireylerine gore
istatistiksel olarak yiiksek oldugu belirlendi (p<0.05)
Tablo 1). 4G allel frekansi da kolon kanserli hastalarda
kontrol bireylerine gore yiiksek belirlenmesine ragmen
bu fark istatistiksel olarak anlamli bulunmad: (p>0.05)
(Tablo 2). PAI-1 geni 4G allelinin PAI-1 protein
aktivitesini arttirmasina bagli olarak 6zellikle kolon ve
endometriyal kanser riskinin artigina katkida bulundugu
bu sebeple 5G allelinin kanser gelisimine karsi
koruyucu o6zelliginin oldugu belirtilmistir [7]. Bizim
sonu¢larimizda bu durum ile uyum igerisindedir. Beyaz
wkta yapilan bir caligmada da PAI-1 geni 4G
homozigotlugunun kolon kanseri i¢in kullanigh bir tani
belirteci oldugu 6ne stirilmiistiir [9]. Bu sonuglara karsit
bir sekilde Polonya popiilasyonunda yapilan bir
calismada ise kolon kanseri ve hastalar arasinda PAI-1
geni 4G/5G polimorfizmi genotip dagilimlart agisindan
bir farlilik olmadigi ancak yiiksek PAI-1 protein
aktivitesinin ~ kolon  kanseri ile iliskili oldugu
vurgulanmistir  [14]. Tim ¢alismalar ortak ele
alindiginda ise bu polimorfizm ve PAI-1 aktivitesinin
kolon kanseri ile dogrudan veya dolayl: iliskide oldugu
One siiriilebilir.

Tablo 1. Genotip dagilimlari

Genetik p53 geni PAI-1 geni
Polimorfizm kodon 72 4G/5G
polimorfizmi polimorfizmi
Grup Hasta Kontrol Hasta Kontrol
Arg/Arg Arg/lArg  4GAG  4G4G
Genotip Pro/Arg Pro/Arg 4G5G  4G5G
Pro/Pro  Pro/Pro 5G5G  5G5G
49 53 27 15
n 3 4 25 44
20 19 20 17
Istatistik p>0.05 p<0.05
Tablo 2. Allel frekanslar
Genetik p53 geni PAI-1 geni
Polimorfizm kodon 72 4G/5G
polimorfizmi polimorfizmi
Grup Hasta Kontrol Hasta Kontrol
Allel Arg Arg 4G 4G
Pro Pro 5G 5G
% 70 72.4 54.9 48.7
30 27.6 45.1 51.3
istatistik p>0.05 p>0.05

SONUC

Tiirk popiilasyonunda p53 geni kodon 72 ve PAI-1 geni
4G/5G polimorfizmlerinin genotip dagilim ve allel
frekanslarinin belirlenerek bu polimorfizmler ile kolon
kanseri gelisimi arasinda bir iligki olup olmadigim
ortaya koyabilmeyi amagladigimiz bu ¢aligmanin
sonucunda caligmay1 yiriittigimiiz Tiirk
popiilasyonunda p53 geni kodon 72 polimorfizminin
kolon kanseri gelisimine yatkinlikta bir risk faktorii
olmadigin1 ancak PAI-1 geni 4G/5G polimorfizminin
bir risk faktorii olabilecegi kanisina varildi. Ne var ki
hastaliklara yatkinlikta genetik polimorfizmlerin roliinii
ortaya net koyabilmek i¢cin daha biiylik popiilasyonlar
iizerinde caligmalart yiiritmek olduk¢a 6nemlidir. Bu
nedenle ¢alismamiz, Tirk popiilasyonunda bu
polimorfizmlerin  kolon kanseri gelisimine olan
katkilarint kismen ortaya koyan bir 6n ¢aligma niteligi
tagimaktadir.
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Bu caligmada, iki adet 0zgiin matkap kanal geometrisi tasarlanmig ve {retilmistir. Deneysel caligmalarda
giiniimiizde endiistriyel uygulamalarda yaygin olarak kullanilan iki adet geometri ile (Geometri 1, Geometri 2),
caligma kapsaminda gelistirilen iki adet matkap geometrisinin (Geometri 3, Geometri 4) performanslar1 analiz
edilmistir. Takim geometrilerinin delik delme performans: iizerindeki etkilerini aragtirmak ve ideal isleme
parametrelerini belirlemek ic¢in Taguchi L,z (4*) deney tasarimi kullamlmustir. Anova analizi ile baslangig

parametrelerinin elde edilen sonuglar iizerindeki etkisi istatistiksel olarak ortaya konulmustur. Ayrica Taguchi’nin
Sinyal/Giiriiltii (S/G) analizi, yardimiyla en iyi sonug i¢in kontrol faktorlerinin optimum seviyeleri belirlenmistir.

Anahtar Kelimeler: Delik Delme, Kuvvet, Optimizasyon, Taguchi

Analysis of the Effects of Drill Bit and Flute Geometry Design on Cutting Force by Taguchi
Method

ABSTRACT

In this study, two original drill channel geometries have been designed and produced. In the experimental studies ,
the performance of the two specific flute geometries (Geometry 3 , Geometry 4) developed by two very common
tool geometries (Geometry 1, Geometry 2) was tested. Taguchi’s orthogonal array design of experiment L. (4%)
was utilized to investigate the influence of the tool geometry on the drilling performance and to determine the
optimal drilling parameters during experimental study. The effect of the input parameters on the experimental results
was statistically determined by the Anova analysis. In addition, Taguchi's Signal / Noise (S / N) analysis has been
used to determine optimal levels of control factors for best results.

Keywords: Drilling, Force, Optimization, Taguchi

GIRIS parametreleri ile ilgili bir takim calismalarin yapildig:
tespit edilmigtir. [2-6]. Literatiirde 6zellikle matkap u¢
geometrisi degisken kabul edilerek kesme kuvveti ve
moment ile ilgili ¢esitli matematiksel modeller ortaya
konulmustur [7-14]. Endiistride kullanilan matkap
uclarinin biyiik bir ¢ogunlugu 13 mm’den daha kiiclik
matkap uglarindan olugmaktadir [15]. Delik basina
takim maliyeti dikkate alinarak yapilan incelemede ise
iiretkenlik ve delik kalitesi agisindan karbiir matkaplarin
diger matkap cesitlerine goére endiistride daha tercih
edilmektedir [16, 17]. Giniimiiz kosullarinda minimum
maliyet ve maksimum Kkalite gereksinimleri dikkate
alindiginda mevcut deneyleri hem en verimli bir sekilde
yapabilmek, hem de ortaya ¢ikan sonuglari dogru bir
sekilde analiz edebilmek i¢in deney tasarimi
yontemlerinin uygulamasi son derece dnemlidir. Deney
tasarim yontemleri igerisinde Taguchi metodu deney
sayisint azaltmada ve optimizasyon problemlerinin
¢coziimiinde etkili bir metot olarak ortaya ¢ikmaktadir.
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Gilinlimiiz talas kaldirma islemlerinin énemli bir kismini
delik delme islemleri olusturmaktadir. Delik delme
islemlerinin en Onemli hedeflerinin basinda diisiik
maliyet ve delik Kalitesi gelmektedir. Helisel matkap
tarafindan delinen deliklerin kalitesi is parcasi, kesme
parametreleri ve kesici takim olarak siralanabilecek ii¢
ana faktore baghdir. Kesici takimi etkileyen ana
faktorler ise matkap uc¢ geometrisi, statik ve dinamik
rijitlik, deligin ylizey kalitesi, takim malzemesi ve
matkabin genel geometrisidir. Matkapta kullanilan
degiskenler isleme performansini etkilemektedir. Bu
ozelliklerden bazilari; matkabin boyu, u¢ agisi, bosluk
agisl, kama acisi, talas acisi, kesici kenar agisi, ug
geometrileri ve talas kanali formudur [1]. Matkapla
delik delme islemlerinde isleme verimliligine etki eden
matkap malzemesi, matkap u¢ geometrisi, i§ parcasi
malzemesi, sogutma/yaglama yontemi ve kesme



Bu yontem sadece deney sayisini azaltmakla kalmaz,
ayn1 zamanda yiiksek kalitede silire¢ ve iiriin
gelistirilmesini 6nemli oranda destekler. Deneylerde
Taguchi metodu kullanilarak ¢ok sayida deney
yapilmasinin oniine gecilmekte ve maliyetler minimum
oranda tutulmaktadir [18]. Bu etmenler géz Oniinde
bulunduruldugunda bu ¢alismada 6zgiin bir kanal formu
tasarlanip Tretilerek kesme kuvvetine olan etkileri
Taguchi yontemi yardimiyla aragtirilmistir. Bunun yani
sira Taguchi optimizasyonu ile optimum delik delme
parametreleri tespit edilmistir.

MATERYAL ve YONTEM
Malzeme
Testlerde delikler AISI 4140 malzeme tizerine

delinmigtir. AISI 4140’1in kimyasal bilesimi Tablo 1’de
goriilmektedir.

Tablo 1: AISI 4140’1n kimyasal bilesimi (% agirlik)

C Mn Si Cr S P Mo Fe

041 083 021 09 0027 0027 018 Denge

Deneylerde delikler boydan boya delinmistir. Matkap
capma gore (10 mm) 3xD<L bagmtisi esas alinarak
delinecek malzemelerin kalinligi en az 30 mm olacak
sekilde ayarlanmustir. Dinamometreden hatasiz 6lgiim
alabilmek amaciyla delik yerlesimleri 125 mm’lik
alanin disina ¢ikmayacak sekilde yapilmigtir. Her
deneyde 100’er delik tekrarint saglamak amaciyla deney
basina iki adet plaka kullanilmistir.

Kullanilan Matkaplar ve Takim Tezgihi

Deneylerde kullanilan matkaplardan iki tanesi ticari
olarak yaygmn bir sekilde kullanilan iki takim
geometrisine ait, diger iki tanesi ise ¢aligma kapsaminda
Ozgiin olarak tasarlanan, 10 mm capinda, helisel-iki
agizh, karbir matkaplardir. Matkaplar %10 kobalt
iceren sementit karbiir ¢ubuklardan elde edilmistir.
Oerlikon Balzers firmasinda TiAIN kaplama isleme
yapilmigtir. Kaplamanin oksidasyon direnci yiiksek,
mikro sertligi 3300 HV, kuru siirtiinme katsayisi 0,25 ve

sicak  sertligi  900°C’dir. Deneylerde kullanilan
matkaplar icten sogutma kanalli olacak sekilde
segilmistir. ~ Deneylerde  kullanilan ~ matkaplarin

geometrik ozellikleri Sekil 1°de géiilmrktrdir.
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Sekil 1: Kullamilan matkaplar; a) Geometri 1, b) Geometri 2,
¢) Geometri 3 (Ozgiin tasarim 1), d) Geometri 4 (Ozgiin
tasarim 2)

Deneyler i¢in Gazi Universitesi, Teknoloji Fakiiltesi,
Imalat Miihendisligi Béliimii, CNC Atdlyesinde
bulunan JOHNFORD VMC-550 CNC dik isleme
merkezi kullanilmustir.

Deneysel Tasarim

Bu ¢alismada Taguchi deney tasarim ve optimizasyon
metodu  kullamilmustir.  Taguchi  metodunun  temel
asamalar1 sirasiyla faktor ve etkilesimlerin tespiti,
faktorlerin seviyelerinin tespiti, uygun dikey dizi, faktor
ve etkilesimlerin ortogonal dizi siitunlarina transferi,
testlerin  gerceklestirilmesi, sonuglarin analizi ve
optimum seviyelerin tespiti, ve dogrulama testlerinin
gerceklestirilmesidir [19]. Tablo 2’de kullanilacak
deney degiskenleri ve bunlara ait seviyeler
goriilmektedir. Bu g¢alismada, dort farkli geometride
matkap, dort farkli kesme hizi ve dort farkli ilerleme
degeri kontrol faktorleri olarak alinmigtir. Minitab 17.0
programi yardimyla Taguchi Lis deney tasarim
kullanilmigtir. Tablo 3’de Minitab paket programi
yardimiyla belirlenen ve deney degiskenlerinin matrise
uygun olarak atandigi deney tasarimi goriilmektedir.
Testlerde AISI 4140 malzemesi i¢in 16 matkap adet
kullanilmigtir. Matkap ucunda olusabilecek her tiirli
hasar1 gorebilmek amaciyla her bir matkap 100 delik
toplamda ise toplamda 1600 (16*100) delik delme
islemi ger¢eklestirilmistir.

Tablo 2: Kontrol faktorleri ve seviyeleri

Faktor Sembol Birim Seviye-  Seviye- Seviye-  Seviye-
1 2 3 4
Geom. G - G1 G2 G3 G4
ilerleme f mm/d 0,15 0,20 0,25 0,30
ev
Kesme Vv m/dk 90 100 110 120
hizi
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Tablo 3: Taguchi L1 dikey deney tasarimi

Deney No Degiskenler Geometri (A)  Ilerleme (mm/dev) (B) Kesme hizi (m/dak)

©)
1 AlB1C1 Geometril 0,15 90
2 AlB2C2 Geometri 1 0,20 100
3 A1B3C3 Geometri 1 0,25 110
4 AlB4C4 Geometri 1 0,30 120
5 A2B1C2 Geometri 2 0,15 100
6 A2B2C1 Geometri 2 0,20 90
7 A2B3C4 Geometri 2 0,25 120
8 A2B4C3 Geometri 2 0,30 110
9 A3B1C3 Geometri 3 0,15 110
10 A3B2C4 Geometri 3 0,20 120
11 A3B3C1 Geometri 3 0,25 90
12 A3B4C2 Geometri 3 0,30 100
13 A4B1C4 Geometri 4 0,15 120
14 A4B2C3 Geometri 4 0,20 110
15 A4B3C2 Geometri 4 0,25 100
16 A4B4C1 Geometri 4 0,30 90

olup olmadigini tespit etmek icin kullanilmaktadir.
BULGULAR ve TARTISMA Varyans analizi i¢in elde edilen sonuglar Cizelge 6.2°de

Taguchi Metodu ile Analiz

Taguchi Lis ortogonal diizeni gergevesinde olusturulan
deney diizenegine gore yapilan deneyler sonucunda elde
edilen kesme kuvveti degerlerinin Taguchi metodu
yardimiyla  deneylerden elde edilen  sonuglar
Sinyal/Giiriiltii (Signal/Noise) oranina doniistiiriilmekte
ve decibel (dB) olarak ifade edilmektedir. Kuvvet ve
Sinyal/Giiriiltii oranlar1 Tablo 4’de verilmistir. Deney
sonuglarinin tamami i¢in en diisiik degerlerin elde
edilmesi hedeflendiginden dolay1 deneylerin analizinde
“en diislik deger en iyidir” yaklagimina gére hesaplanan
sinyal/giiriilti oran1 kullanilmigtir. S/N  orani, hem
ortalama degerleri hem de degiskenligi baz alir. Sinyal
faktorii, sistemden elde edilen gercek degeri ifade
ederken giiriiltii faktorii ise deney tasariminda dikkate
almmayan fakat deney sonucuna etkisi bulunan
faktorleri ifade etmektedir. Giiriiltiiye sebep olan
kaynaklar, sonug¢ olarak hedeflenen degerden sapmaya
sebep olan biitiin degiskenlerdir. Delik delme deneyleri
sirasinda kullanilan parametrelerin seviyelerine gore,
kuvvet S/G orani degisimini gosteren grafik, Sekil 2’de
verilmigtir. Sekil 2’de gosterilen S/G oranlarim1 veren
grafie gére minimum kuvvet degeri igin belirlenen
deney kombinasyonu; kesici igin Geometri-4, kesme
hiz1 icin 90 m/dk (V1) ve ilerleme miktar1 i¢in 0,15
mm/dev (f1) olarak belirlenmistir.

ANOVA Analizi

Varyans analizi deney giris parametrelerinin deney
sonuglar lizerindeki % etkisini ve giris parametrelerinin
sonuglar tizerindeki etkisinin istatistiksel olarak anlamli

sunulmugtur. Tablo 4’de verilen varyans analiz
sonuglar1 incelendiginde kuvvet {izerindeki en etkili
parametreler sirasiyla %74,9 ile kesici geometrisi, %9, 1
ile ilerleme ve %7 ile kesme hizidir. P anlamlilik
katsayisina bakildiginda kuvvet {izerinde sadece kesici
geometrisi parametresinin istatistiksel olarak Onemli
oldugu goriilmiistiir.

Tablo 4: S/G oranlari

Deney giris parametreleri S/G oranlart

Test no

G f V Kuvvet
1 1 0,15 90 -62,554
2 1 0,20 100 -64,702
3 1 0,25 110 -65,163
4 1 0,30 120 -67,622
5 2 0,15 100 -62,008
6 2 0,20 90 -62,874
7 2 0,25 120 -63,660
8 2 0,30 110 -63,307
9 3 0,15 110 -66,470
10 3 0,20 120 -68,205
11 3 0,25 90 -68,386
12 3 0,30 100 -68,707
13 4 0,15 120 -62,225
14 4 0,20 110 -63,323
15 4 0,25 100 -64,511
16 4 0,30 90 -59,32
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Tablo 5: Varyans analizi sonuglar

Kuvvet

Serbestlik derecesi, Kareler Ortalamasi, P %

Faktor Kareler Toplami, KT F orani
SD KO degeri Katk1

G 3 3439212 1146404 16,71 0,003 74,9

f 3 420015 140005 2,04 0,210 9,1

\% 3 321795 107265 1,56 0,293 7

Hata 6 411658 68610 9

Toplam 15 4592680 100
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ABSTRACT

In this study, the effects of capsaicin on protein glycosylation, Na*-K* ATPase, Ca*?> ATPase activities and lipid
peroxidation level in human erythrocytes which exposed to high glucose concentrations in vitro are investigated.
The blood samples obtained from healthy individuals have been exposed to normal glucose and high glucose
concentrations and then incubated with capsaicin at different concentrations. The samples which have only been
exposed to normal glucose are used as a control group. In erythrocyte samples which have been exposed to high
glucose concentration, Ca*?> ATPase and Na*-K* ATPase activity are lower than those of control group and the
differences between these two groups are statistically significant (p<0.001). In the group which has been exposed
to capsaicin, the activity of the membrane enzyme is increased at a statistically significant level due to the increase
of capsaicin concentrations. MDA and HbA. levels are increased more in high concentration glucose group than
normal concentration glucose group, and in addition, these levels decrease proportionally with the increase of
capsaicin concentration.

As a result, capsaicin increase the activity of Na*-K* ATPase and Ca*? ATPase, and decreased the level of lipid
peroxidation in erythrocytes in high glucose concentration, as well as in normal glucose concentrations. It is
concluded that the effect of capsaicin on these parameters have a special importance for diabetes mellitus, a disease
known commonly all over the world, which is characterized by high blood glucose level.

Keywords: Ca*2 ATPase, Capsaicin, Lipid Peroxidation, Na*-K* ATPase

Kapsaisinin Yiiksek Glukoz Konsantrasyonlarina Maruz Birakilan Insan
Eritrositlerinde (in vitro) Protein Glikozilasyonu, Na*-K* ATPaz, Ca*?> ATPaz ve Lipid
Peroksidasyonu Diizeylerine Etkisinin Arastirilmasi

0z

Bu calismada, yiiksek glukoz konsantrasyonuna maruz birakilan insan eritrositlerinde in vitro ortamda kapsaisinin
eritrosit membram Na*-K* ATPaz ve Ca*?> ATPaz aktiviteleri ile glikozillenmis hemoglobin (HbA1c) ve MDA
diizeylerine etkisi arastirilmistir. Saglikli bireylerden toplanan kan 6rneklerinden elde edilen eritrositler normal ve
yiiksek glukoz konsantrasyonlarina maruz birakilarak farkli konsantrasyonlardaki kapsaisin ile bir saat siiresince
inkiibe edilmistir. Sadece normal glukoza maruz birakilan eritrositler kontrol grubu olarak kullanilmistir. Yiiksek
glukoza maruz birakilan eritrositlerde Na*-K* ATPaz ve Ca*? ATPaz aktiviteleri normal glukoza maruz birakilan
kontrol grubuna gore istatistiksel olarak 6nemli diizeyde diisiikk bulunmustur (p<0.001). Kapsaisin uygulanan
gruplarda kapsaisin konsantrasyonlarina da bagli olarak bu enzimlerin aktivitelerinin istatistiki olarak énemli
diizeyde arttig1 saptanmistir. Yiiksek konsantrasyondaki glukozun etkisi ile MDA ve HbA1c degerlerinin normal
konsantrasyonda glukoz uygulanan kontrol grubuna gore istatistiki olarak 6nemli diizeyde artt1g1, kapsaisin etkisi
ile kapsaisinin konsantrasyonlarina da bagl olarak MDA ve HbA1c degerlerinin azaldigi saptanmistir. Sonugta,
kapsaisinin eritrositlerde normal glukoz konsantrasyonlarinda oldugu gibi yiiksek glukoz konsantrasyonlarinda da
Na*-K* ATPaz ve Ca*? ATPaz aktivitelerini artiric1 ve lipid peroksidasyonu ile protein glikozilasyonunu azaltict
etkiye sahip oldugu goriilmiis, bunun ise yliksek kan glukozu ile karakterize ve biitiin diinyada yaygin bir hastalik
olan diabetes mellitusta 6zel bir 6nem arz edebilecegi diislintilmiistiir.

Anahtar Kelimeler: Ca*? ATPaz, Lipid Peroksidasyonu, Kapsaisin, Na*-K* ATPaz
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INTRODUCTION

There are many plants in nature that are considerably
valuable for the fields of medicine, chemical, and
recently, taking advantage of these plants for the
purpose of protection against diseases and finding
cures have become more essential. This situation
implies the necessity for studies on such plants.
Diabetes Mellitus is an endocrinal and metabolic
disease that arises due to absolute or relative insulin
deficiency or insulin resistance and is characterized
by impaired in carbohydrate, lipid and protein
metabolism. During the course of this disorder,
specific complications such as retinopathy,
nephropathy and atherosclerosis may develop, and
each year, thousands of people around the world die
due to these diabetic complications. It has been
reported that in patients with diabetes, there is an
increase in production of free oxygen radicals and
lipid peroxidation and the antioxidant defense
system becomes insufficient. Increase in the
production of free radicals contributes to the
emergence and advancement of diabetic
complications. In diabetes, reactive oxidants that
cause oxidative damage are created due to the high
level of glucose. There are some mechanisms that
increase oxidative stress in diabetes patients such as
non-enzymatic glycosylation, metabolic stress,
sorbitol tract activity, levels of inflammatory
mediators and localized tissue damage [1-3].

Na* ions have an important role that in transportation
of glucose within the cells. The glucose is
transported into the cell by means of Na*, through
glucose-Na* symport system. Na*-K* ATPase is an
enzyme that catalyzes the hydrolysis of ATP and it
is responsible for the Na*and K* ions; together with
Ca*? ATPase which is responsible for Ca*? ions,
these two enzymes have the role of keeping the
intracellular and extracellular concentrations of
these ions within the physiological levels [4, 5].
Increase in extracellular glucose concentration
beyond normal rates and consumption of glucose
after cellular ingestion cause changes in the
intracellular and extracellular concentrations of Na*
ions directly and Ca*? ions indirectly, and hence it
can be implied that the Na*-K* ATPase and Ca*?
ATPase enzyme activities can be affected by these
changes. In previous studies, it has been indicated
that impaired sodium transport and Na*-K* ATPase
activity in the erythrocyte membrane possibly have
prominent roles in the pathophysiology of chronic
complications of diabetes mellitus; and it has been
reported that there are changes in the Na*-K* ATPase
and Ca™ ATPase activities in accordance with
increase in glycaemia after several studies conducted
in vivo and in vitro conditions [6-9]. On the other
hand, it has been reported that various plants can
improve the glucose metabolisms in diabetic patients
due to their hypoglycemic effects. One of the

442

important plant is Capsaicin (Capsicum annuum L.)
[10].

Capsaicin the active substance red chili peppers
which are called Capsicum annuum L. in botany is
an extremely hot, white, odorless substance which is
easily soluble in hot water, ethyl alcohol, methyl
alcohol and acetone. The amount of capsaicin in the
red chili pepper is in the 0.12-17% mg range. Red
chili pepper essentially contains capsaicin which
gives its hot taste, and in addition, some vitamins,
red carotenoids, fat, minerals and aromatic
compounds [11].

Red chili pepper is a type of plant that is cultivated
in abundance in the South East Anatolia region of
Turkey, and is widely consumed in the city of
Kahramanmaras. It is often used in pharmaceutical
industry, chemical industry as well as among people
for various purposes [12, 13]. In a study conducted
in vitro with rat jejunum, it has been reported that
capsaicin inhibits the absorption of glucose
depending on the dosage [14]. Another study
indicates that capsaicin has the property of reducing
the plasma glucose levels in response to oral glucose
intake [15]. Previous studies show that capsaicin
affects the human erythrocyte osmotic fragility and
acetylcholine esterase activity, and has antioxidant
effects [16]. Moreover, it has also been reported that
capsaicin induces the body temperature, increases
energy consumption and blood flow, prevents
oxidative stress and decreases lipid peroxidation
[17]. The conducted studies indicate that capsaicin
also affects the cholesterol level in the serum [18],
and that capsicum reduces the risk of developing
atherosclerosis by way of reducing the blood serum
cholesterol and triglyceride values [19].

MATERIAL and METHOD

This study has been conducted in order to investigate
the erythrocyte membrane ATPases activities and
lipid peroxidation as well as changes in the
glycosylated hemoglobin (HbA) levels for the
human erythrocytes subject to in vitro exposure of
high and normal glucose concentrations. The
erythrocytes used in the study are obtained from the
blood samples collected from healthy and voluntary
subjects. During the study, a portion of the samples
have been exposed to 45 mM glucose and the rest
have been exposed to 6 mM glucose. These samples
have been incubated afterwards in different
concentrations of capsaicin. Glucose applied to the
erythrocyte samples are grouped according to the
capsaicin concentrations as stated below.

General Procedure

Group I: High concentration glucose medium (45
mM glucose)

Group II: 45 mM glucose + 100 uM Capsaicin
Group I1.A: 45 mM glucose + 100 uM Capsaicin (24
h incubation)



Group 11.B: 45 mM glucose + 100 uM Capsaicin (48
h incubation)

Group I11: 45 mM glucose+ 1 pM Capsaicin

Group IV: 45 mM glucose + 0.1 uM Capsaicin
Group V: Normal concentration glucose medium (6
mM glucose) (Control Group)

Group VI: 6 mM glucose + 100 uM Capsaicin
Group VI.A: 6 mM glucose + 100 uM Capsaicin (24
h incubation)

Group VI1.B: 6 mM glucose + 100 uM Capsaicin (48
h incubation)

Incubation of Erythrocytes in Glucose and
Capsaicin

Heparinized blood samples have been isolated from
the plasma by means of centrifugation (4500 x g).
Erythrocytes have been brought to 10% hematocrit
with the saline solution buffered with phosphate [4].
Then, same amounts (100 pL) of these erythrocytes
have been added glucose solutions and slowly stirred
so that the final concentration is 6 mM for the normal
concentration glucose group and 45 mM for the high
concentration group. 10 pL of antibiotics (sefazol)
has been added to the incubation medium in order to
prevent the reproduction of microorganisms [5].
Following this procedure, different concentrations of
capsaicin have been added to the samples, and
incubated for 1 hour, 24 hours and 48 hours at 37° C
temperature. The 1 hour incubated samples are used
in order to determine the enzyme activity, and 1, 24
and 48 hour incubated samples are used for the MDA
and HbA1c measurements.

Separating the Erythrocyte Membrane

The erythrocyte membrane is separated by using
Moretti method [20]. The obtained erythrocyte
membranes have been used within the same day in
order to determine the Na*-K* ATPase and Ca*?
ATPase activities.

Measurement of Na*-K* ATPase Enzyme Activity

Na*-K* ATPase enzyme activity is measured based
on the Mazzanti method. 1 mL incubation medium
is used in order to determine the enzyme activity.
The experimental procedure is then repeated without
the ouabain in the medium. The activity is calculated
by subtracting the Pi value measured with the
oubaine from the Pi value measured without the
oubaine. The enzyme activity is given as the amount
of inorganic phosphate produced from ATP by 1 mg
protein in 1 hour (umol Pi/mg protein hour) [21].

Measurement of Ca*? ATPase Enzyme Activity

Ca*? ATPase enzyme activity is measured based on
the Flecha method. 1 mL incubation medium is used
in order to determine the enzyme activity. The
enzyme activity is given as the amount of inorganic
phosphate produced from ATP by 1 mg protein in 1
hour (umol Pi/mg protein hour) [22].
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Determination of the Amount of Inorganic
Phosphate

The amount of inorganic phosphate is measured by
modifying the Ames method. This method is
essentially based on the principle of reduction of
molybdate complex by ascorbic acid [23].

Determination of Lipid Peroxidation

Determination of lipid peroxidation is based on the
principle of spectrophotometric evaluation of the
absorbance of the pink-red color resulting from
reaction between the products (mainly MDA) and
TBA [24; 25].

The net absorbance is calculated by subtracting the
baseline absorbance from the absorbance of the
sample. The MDA concentration is calculated in
terms of nmol/mL by making use of the molar
extinction coefficient of MDA-TBA complex in 532
nm (1.56x10° M cm™) and taking dilution factor
into consideration.

Determination of Total Protein

Copper-protein complex is created in alkali solution.
This complex reduces the phosphomolybdate-
phosphotunstate reactive and it gives a dark blue
color. The intensity of this dark blue is directly
proportional to the concentration of protein in the
medium. One important aspect to watch out during
the addition of folinic reactive is that this reactive is
durable only in acidic medium. The described
reduction process takes place in pH

10. Therefore the folinic reactive should be
immediately added to the copper-protein solution
and be immediately stirred strongly. Thus, the
reduction process can take place before the
decomposition of phosphomolybdate-
phosphotunstate reactive [26]. Albumin is used as
the standard solution.

Statistical Analysis

In order to carry out the statistical evaluation of the
obtained data, arithmetic averages (X) and standard
deviations (SD) have been calculated first. ANOVA
(one way variance analysis) test is carried out in
order to determine whether there is significant
variance between the groups, and TUKEY HSD test
which is a POST HOC test has been utilized in order
to compare the groups in pairs between themselves.
Limit of significance is taken as p<0.05. These
statistical procedures have been carried out by use of
SPSS package program.

RESULT and DISCUSSION

In this study, the effect of capsaicin on the levels of
glycosylated hemoglobin (HbA:;) and MDA, and
activities of erythrocyte membrane Na*-K* ATPase
and Ca*? ATPase in human erythrocytes which have
been exposed to normal and high concentration of
glucose; and the obtained results are statistically
analyzed.



Erythrocyte Membrane Na*-K* ATPase and Ca*?
ATPase Activities, MDA and HbAc Values

Erythrocyte membrane ATPases activities, MDA
and HbA. values in human erythrocytes which have

been exposed to normal and high concentration of
glucose and then applied different concentrations of
capsaicin are shown in Table 1.

Table 1. Erythrocyte membrane ATPases, erythrocyte MDA and HbAc values in mediums with normal and high glucose

concentration (X+SD; AveragetStandard Deviation)

Na*-K* ATPase (umol Ca*? ATPase (umol Pi/mg

protein. hour)

MDA (nmol/gr
hemoglobin)

HbA1c (%)

CAPSAICIN
Pi/mg protein. hour)

45 mM Glucose (n=5) 0.0406+0.0002

45 mM Glucose + 100uM 0.0543+0.0003
capsaicin (n = 5)

45 mM Glucose + 1 uM 0.0501+0.0007
capsaicin (n = 5)

45 mM Glucose + 0.1 uM 0.0436+0.0003
capsaicin (n = 5)

6 mM Glucose (n=5) 0.0528+0.0002

6 mM Glucose + 100 HM 0.0563+0.0004

capsaicin (n = 5)

0.0681+0.0005 1.138+0.0228 7.2800+0.1923
0.0784+0.0003 0.0824+0.0167 6.8200+0.0836
0.0740+0.0002 0.978+0.0334 7.2000+0.1581
0.0725+0.0003 1.010+0.1224 7.2200+0.1643
0.0791+0.0002 0.8700+0.0441 5.7000+0.1581
0.0858+0.0006 0.752+0.0414 5.4800+0.1923

As seen in Table 1, for the human erythrocytes used
in this study that are in vitro exposed to high
concentrations of glucose, ATPases activities are
found to be lower, and MDA and HbA:. values are
found to be higher than those of the control group
(Group V) which are exposed to glucose at normal
concentration. In groups where capsaicin is applied,
it has been detected that these enzyme activities have
increased and MDA and HbA:. values have
decreased depending on the capsaicin concentration.
In the study, with the trials carried out for the
capsaicin incubation of erythrocyte samples in
mediums with normal or high glucose concentration,
it has been determined that the ideal incubation
duration is 1 hour, and hence the erythrocytes have
been incubated with capsaicin for a duration of 1
hour. In the trials performed for 0-120 minutes and
additional 24 hour duration, the maximum activity
values have been obtained after 60 minutes from the
start of incubation, and the values decreased near

120" minute mark. In a similar study conducted on
this topic, as a result of comparing the ATPases
activities obtained from the erythrocyte samples that
have been incubated for 0-120 minutes, it has also
been reported that the enzyme activities has peaked
at the 60 minute mark and decreased towards 120"
minute [16].

Erythrocyte Membrane Na*-K* ATPase and Ca*?
ATPase Activities, MDA and HbA1 Values under
Capsaicin Application

Erythrocyte membrane ATPases activities, MDA
and HbA¢ values in human erythrocytes which have
been exposed to normal and high concentration of
glucose and then applied different concentrations of
capsaicin are shown in Table 2 and Table 3, Figure
1, Figure 2, Figure 3 and Figure 4 the statistical
comparison of the obtained values are shown in
Table 4

Table 2. Erythrocyte membrane ATPase activities values of groups on which capsaicin is applied (X = SD; Average+
Standard Deviation)

Na*-K* ATPase Ca*2 ATPase
Groups (pmol Pi/mg protein. hour) (pmol Pi/mg protein. hour)
Group |
. +0. X +0.
(45 mM Glucose ) 0.0406+0.0002 0.0681+0.0005
Group 11
H . :t . . :t .
(45 mM Glucose + 100 1M capsaicin) 0.0543:£0.0003 0.0784+0.0003
Group 111
(45 mM Glucose + 1 pM capsaicin) 0.0501:0.0007 0.0740+0.0002
Group IV
(45 mM Glucose + 0.1 uM capsaicin) 0.0436+0.0003 0.0725+0.0003
Group V
(6 mM Glucose) 0.0528+0.0002 0.0791£0.0002
Group VI

(6 mM Glucose + 100 uM capsaicin)

0.0563+0.0004

0.0858+0.0006
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In this study, for the human erythrocytes used that
are in vitro exposed to high concentrations of
glucose, ATPases activities are found to be lower at
a statistically significant level (p<0.001) than those
of the control group (Group V) which are exposed to
glucose at normal concentration (Table 2 and Table
3). For the groups on which capsaicin has been
applied, it has been detected that the activities of
these enzymes have increased at a statistically
significant level, depending on the capsaicin
concentration. In the group that is exposed to 45 mM
glucose, under the effect of 100 uM capsaicin, it has
been observed that the ATPases activities have
increased to the level that of the control group. In

addition, for the erythrocytes on which 6 mM
glucose have been applied under the effect of 100
uM capsaicin, an increase in both enzyme activities
has been detected at a statistically significant level
(p<0.001). In this study, it has been determined that
capsaicin  increases ATPases activities for
erythrocytes in mediums with high and normal
glucose concentrations. It is observed that the
differences between groups are statistically
significant (p<0.001) for both Na*-K* ATPase and
Ca*? ATPase activities, except for the case of group
1-V.

Table 3. Statistical results (p values) of erythrocyte membrane Na*-K* ATPase and Ca*? ATPase activities in groups on which

capsaicin is applied

Compared Groups

p Values

Na*-K* ATPase Ca*2 ATPase

I-1 0.000 0.000
I-111 0.000 0.000
-1V 0.000 0.000
-V 0.000 0.000
1-VI 0.000 0.000
-1 0.000 0.000
1-1v 0.000 0.000
-V 0.648 0.112
11-VI 0.000 0.000
H-1v 0.000 0.000
-V 0.000 0.000
-V 0.000 0.000
V-V 0.000 0.000
IV-VI 0.000 0.000
V-VI 0.000 0.000
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Figure 1. The graphical representation of the effect of capsaicin on Na*-K* ATPase activity
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Figure 2. The graphical representation of the effect of capsaicin on Ca*?> ATPase activity

Table 4. Erythrocyte MDA and HbAxcvalues in groups on which capsaicin is applied (X + SD; Average + Standard

Deviation)

Groups

MDA

(nmol/gr hemoglobin)

HbA1c (%)

Group |
(45 mM Glucose )

Group 11
(45 mM Glucose + 100 uM capsaicin)

Group II-A
(45 mM Glucose + 100 uM capsaicin)
(24 h incubation)
Group 11-B
(45 mM Glucose + 100 uM capsaicin)
(48 h incubation)

Group 111
(45 mM Glucose + 1 uM capsaicin)

Group IV
(45 mM Glucose + 0.1 uM capsaicin)

Group V
(6 mM Glucose)

Group VI
(6 mM Glucose + 100 uM capsaicin)

Group VI-A
(6 mM Glucose + 100 pM capsaicin)
(24 h incubation)

Group VI-B
(6 mM Glucose + 100 pM capsaicin)
(48 h incubation)

1.1380-+0.0228

0.8240+0.0167

0.7600+0.0141

0.7140+0.0296

0.9780+0.0334

1.0100+0.1224

0.8700+0.0441

0.7520+0.0414

0.6020+0.0130

0.5380+0.0334

7.2800+0.1923

6.8200+0.0836

6.3600+0.3049

6.1600+0.1140

7.2000+0.1581

7.2200+0.1643

5.7000+0.1581

5.4800+0.1923

5.3600+0.1140

5.1600+0.1341
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Table 5. Statistical results (p values) of erythrocyte MDA and HbAuc in groups on which capsaicin is applied

p Values
Compared Groups

MDA HbA1c
I-11 0.000 0.005
I-ILA 0.000 0.005
I-11.B 0.000 0.000
I-111 0.000 0.999
I-Iv 0.000 1.000
-V 0.000 0.000
I-VI 0.000 0.000
I-VILA 0.000 0.000
I-VI1.B 0.000 0.000
I-11L.A 0.030 0.000
11-11.B 0.000 0.000
H-111 0.000 0.034
n-1v 0.000 0.021
In-v 0.272 0.000
1-VI 0.009 0.000
I-VILA 0.000 0.000
11-VI1.B 0.000 0.000
ILA-11.B 0.000 0.706
ILA-I 0.000 0.000
ILA-IV 0.000 0.000
ILA-V 0.000 0.000
ILA-VI 1.000 0.000
ILA-VIA 0.000 0.000
ILA-VI.B 0.000 0.000
11.B-11l 0.000 0.000
11.B-1V 0.000 0.000
11.B-V 0.000 0.005
11.B-VI 0.532 0.000
I1.B-VI.A 0.000 0.000
11.B-VI1.B 0.000 0.000
Hi-1v 0.745 1.000
n-v 0.000 0.000
1-VI 0.000 0.000
H-VILA 0.000 0.000
1-V1.B 0.000 0.000
v-v 0.000 0.000
IV-VI 0.000 0.000
IV-VILA 0.000 0.000
IV-VI.B 0.000 0.000
V-VI 0.000 0.587
V-VILA 0.000 0.084
V-VI.B 0.000 0.004
VI-VLA 0.000 0.981
VI-VI.B 0.000 0.126
VI.A-VI.B 0.030 0.706
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It is observed that the differences between the groups on which capsaicin is applied, are statistically significant

(p<0.001) for MDA levels, except for the cases of group I1-V, group I1.A-VI, group 11.B-VI and group I1-1V.

Moreover, statistically significant differences between groups (p<0.05) in terms of HbA. values are also found

between groups, except for the cases of group I-111, group I1.A-11.B, group I1I-1V, group V-VI, group V-VIA,

group VI-VI.A, group VI-VI.B and group VI.A-VI.B.
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Figure 6. The variation of the effect of capsaicin on HbA1c levels in erythrocyte samples over time (1 h, 24 h and 48 h)

In this study, under the effect of high concentrations
of glucose, MDA and HbA;. values are found to be
increased at a statistically significant level than those
of the control group (Group V) which is exposed to
glucose at normal concentration, and for the groups
on which capsaicin has been applied, it has been
detected that these values have increased at a
statistically significant level, depending on the
capsaicin concentration (Table 4, Table 5). For the
erythrocytes in normal and high concentration of
glucose, in order to determine the long term effects
of capsaicin on lipid peroxidation and glycosylation,
MDA and HbA;. levels are also measured for the
next 24 hour and 48 hour durations following the
incubation with capsaicin. Comparison of the MDA
and HbA. values obtained from 1 hour (group I1),
24 hour (group I1-A) and 48 hour (group 11-B)
incubation of 100 uM capsaicin under high glucose
concentration reveals that lipid peroxidation and
hemoglobin glycosylation decrease as the capsaicin
application duration increases. In addition,
comparison of the MDA values obtained from 1 hour
(group 1), 24 hour (group I1-A) and 48 hour (group
11-B) incubation of 100 uM capsaicin under normal
glucose concentration also indicates that lipid
peroxidation and glycosylation decrease with
increased capsaicin application duration.

Jain et al. have investigated the effects of lipoic acid
which is known to have positive effects on the
human body, on the ATPases activities in the
glycosylated human erythrocytes. For this purpose,
erythrocyte membranes prepared from the blood
samples obtained from healthy individuals have been
incubated in 0.2 mM lipoic acid under normal (6
mM) and high (45 mM) concentrations of glucose.
As a result, it has been detected that lipoic acid
increases the activities of both enzymes for
membranes in high concentration of glucose, and
there is no change in the level of activities of these
enzymes for the membranes with normal
concentrations of glucose. The same study also
reports that under high glucose concentrations, lipoic
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acid prevents
glycosylation [4].
Similar results have also been obtained by Nandhini
et al. for erythrocytes exposed to high concentration
of glucose with taurine [27].

CONCLUSION and SUGGESTION

In this study, where the effects of capsaicin in vitro
conditions on the erythrocyte membrane Na*- K*
ATPase, Ca*?> ATPase activities and glycosylated
hemoglobin (HbA:) and MDA levels for the human
erythrocytes which have been exposed to high and
normal glucose concentrations are investigated, the
following results are obtained:

1. For the human erythrocytes which have in vitro
been exposed to high concentration (45 mM) of
glucose, ATPases activities are found to be lower at
statistically significant levels (p<0.001) than those of
the control group which has been exposed to normal
concentration (6 mM) of glucose.

2. It has been detected that for groups on which 0.1,
1 and 100 pM of capsaicin has been applied for 1
hour, the activities of these enzymes have increased
at a statistically significant level, depending on the
concentration of capsaicin.

3. For the group which has been exposed to 45 mM
of glucose, it has been observed that ATPases
activities have increased to the level of the control
group, under the effect of 100 uM of capsaicin.

4. In the erythrocytes on which 6 mM of glucose has
been applied, a statistically significant (p<0.001)
increase in the activities of both enzymes has been
detected under the effect of 100 uM of capsaicin.

5. It has been determined from this study that
capsaicin increases erythrocyte membrane ATPases
activities under high and normal concentrations of
glucose.

6. In the study, it has been detected that under the
effect of high concentration of glucose, MDA and
HbA;. values are higher at statistically significant
levels than those of the control group on which
normal concentration of glucose has been applied,
and MDA and HbA;. values decrease under the

lipid peroxidation and protein



effect of capsaicin, depending on the concentration
of capsaicin.

7. In order to determine the long term effects of
capsaicin on lipid peroxidation and glycosylation in
erythrocytes in mediums with normal and high
concentrations of glucose, MDA and HbA:. values
have also been monitored within the 24 hour and 48
hour durations following the incubation with
capsaicin. Under normal and high concentrations of
glucose, as a result of incubation with 100 pM
capsaicin for 1, 24 and 48 hour periods, it has been
detected that the obtained MDA and HbA;. values
decrease as the duration of incubation increases.

In conclusion, this study indicates that at the end of
1 hour period in vitro application, capsaicin
increases the human erythrocyte membrane ATPases
activities and decreases the levels of MDA and
HbAc. It has also been detected that these effects of
capsaicin are also valid for the erythrocytes exposed
to high glucose concentration, and the effects
increase depending on the concentration of
capsaicin.

In the modern world where the living conditions
keep getting harder, diabetes mellitus which needs
constant monitoring and treatment affects patients
with both acute and chronic complications and these
complications cause physical as well as mental and
social problems for the patients. Increase in life span
due to modern treatment methods causes increase in
frequency and variety of diabetes complications, and
early diagnosis and treatment become more and
more essential for a healthy living. In diabetes
treatment, natural and herbal remedies draw
attention in addition to diet, oral antidiabetics and
insulin. Red chili pepper, which is grown in
abundance in the regions near Kahramanmaras,
Gaziantep, Sanlurfa provinces of Turkey, 1is a
widely consumed plant all over the world, and the
results obtained from the study indicates that it may
have positive effects on treatment of diabetes.
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ABSTRACT

Wild mushrooms are an important part of forests that have been known since the early history for their excellent
medicinal properties. In this study, anti-microbial and anti-quorum sensing activities of some wild mushrooms
(Amanita rubescens, Russula delica, Lactarius sp.) collected from the Black Sea region in Turkey were investigated.
Mushroom extracts were prepared by supercritical fluid extraction method. Antimicrobial potential of extracts was
tested by agar well diffusion method against Staphylococcus aureus ATCC 25923, Escherichia coli ATCC 25922,
Enterococcus faecalis ATCC 29212, Pseudomonas aeruginosa ATCC 27853, Klebsiella pneumoniae ATCC 13883,
Proteus mirabilis ATCC 7002, Listeria monocytogenes ATCC 43251 and Candida albicans ATCC 10231. Anti-
quorum sensing activity was tested on Chromobacterium violaceum ATCC 12472 bacteria. The results revealed that
Amanita rubescens showed an inhibitory effect against Staphylococcus aureus and Amanita rubescens and Lactarius
sp. extracts showed anti-quorum sensing activity against Chromobacterium violaceum.

Keywords: Antimicrobial, Anti-Quorum Sensing, Mushroom, Turkey

Tiirkiye’den Toplanan Bazi Yabani Mantarlarin Antimikrobiyal ve Anti-Quorum Sensing
(Cogunlugu Algilama) Aktiviteleri

(0Y7

Yabani mantarlar, tibbi 6zellikleri nedeniyle ¢ok eski tarihten beri bilinen, ormanlarin énemli bir pargasidir. Bu
caligmada, Karadeniz bolgesinden toplanan bazi yabani mantarlarin (Amanita rubescens, Russula delica, Lactarius
sp.) anti mikrobiyal ve anti-quorum sensing (¢cogunlugu algilama) aktiviteleri incelenmistir. Mantar ekstraktlari
stiper kritik akigkan ekstraksiyonu metodu ile hazirlanmistir. Ekstraktlarin antimikrobiyal potansiyelleri
Staphylococcus aureus ATCC 25923, Escherichia coli ATCC 25922, Enterococcus faecalis ATCC 29212,
Pseudomonas aeruginosa ATCC 27853, Klebsiella pneumoniae ATCC 13883, Proteus mirabilis ATCC 7002,
Listeria monocytogenes ATCC 43251 and Candida albicans ATCC 10231 mikroorganizmalarina karsi agar
kuyucuk difiizyon yontemiyle test edilmistir. Anti-quorum sensing (¢ogunlugu algilama) aktivite ise
Chromobacterium violaceum ATCC 12472 bakterisi {izerinde test edilmistir. Sonuglar, Amanita rubescens mantar
ekstraktimin ~ Staphylococcus aureus'u inhibe ettigini, Amanita rubescens ve Lactarius sp. ekstraktlarimin
Chromobacterium violaceum a karsi anti-quorum sensing (¢ogunlugu algilama) aktiviteye sahip oldugunu
gostermistir.

Anahtar Kelimeler: Antimikrobiyal, Cogunlugu Algilama, Mantar, Tiirkiye

INTRODUCTION
Day after day, with the progress of the biotechnology,

emerging worldwide. The main reason for this problem
is the unconditional and the non-organized use of

botany and medicine, the need to come back to the
natural sources for human nutrition and medicine is
becoming obvious. One of the most prominent problems
we are facing today is the antimicrobial resistance of
bacteria toward antibiotics. Many pathogenic bacteria
are gaining resistance and superbugs are quickly

antimicrobials agents. This is why researchers are
focusing on finding alternatives to the chemical
antimicrobial molecules and are looking for new
mechanisms to fight against infections. One of the
promising alternatives is quorum-quenching
mechanism, which consists of inhibiting the quorum
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sensing messaging between microorganisms [1].
Quorum sensing is considered as a communication
mechanism between microorganisms and is very
important for their life and growth as a population. For
example, bacterial divisions, nutrition, biofilm, spores’
formation, pigments production and bacterial
movements are essentially controlled by the quorum
sensing molecules and are depending on community
interactions [1]. Quorum sensing affects also bacterial
virulence factors hence their pathogenicity [2] factor,
which means that quorum quenching may inhibit the
resistance emergence between bacteria.

Edible mushrooms are a common food known for its
benefits and that has been used in folk medicine a long
time ago for its wealth in medicinal and other bioactive
compounds, and especially for their low-fat content [3].
A lot of edible mushroom have been identified to harbor
many medicinal activities such as antioxidant [4, 5],
antimicrobial [6, 7], anti-inflammatory [8, 9] and
anticancer [10, 11], and today a lot of mushroom are
known for their medicinal impact and are used in the
commercial scale.

In this study, three wild mushroom’s extracts from
Turkey are tested for their antimicrobial and anti-
quorum sensing activities.

MATERIALS and METHODS
Extracts Preparation

Three wild mushrooms (Amanita rubescens, Russula
delica, Lactarius sp.) were collected in Trabzon, Turkey
(Fig 1) and identified by their morphological and their
ecological characteristics. Mushrooms were then dried
at 50 °C and pulverized.

Fig 1: Study area

Supercritical CO, extraction was applied for 10 g of
mushroom powder at 250 Bar, 50 °C during 3 hours.
CO;, flow rate was 10 g/min and ethanol was used as co-
solvent with a flow rate of 0.5 mL/min. The extracts
were dissolved as 10 mg/ml in dimethyl sulfoxide
(DMSO) as working solution.

Antimicrobial Activity

Antimicrobial activity was tested by agar well diffusion
method in accordance to the guidelines of The Clinical
Laboratory Standards Institute (CLSI) on Mueller

Hinton agar. The microorganisms tested were
Staphylococcus aureus ATCC 25923, Escherichia coli
ATCC 25922, Enterococcus faecalis ATCC 29212,
Pseudomonas aeruginosa ATCC 27853, Klebsiella
pneumoniae ATCC 13883, Proteus mirabilis ATCC
7002, Listeria monocytogenes ATCC 43251, and
Candida albicans ATCC 10231 and extracts were
applied as 5 pl of 10 mg/ml solutions. DMSO was used
as negative control and ampicillin (10 pg) gentamicin
(10 pg), tetracycline (30 pg), cefotaxime (30 pg) and
amphotericin B (10 pg) were used as positive control.
Extracts with positive antimicrobial activity were tested
for their minimal inhibitory concentration in accordance
to the guidelines of The Clinical Laboratory Standards
Institute (CLSI) on 96 wells plate. The extract
concentration started by 5 mg/ml and bacterial final
concentration was 5x10* CFU/ml. The last 2 well were
used for growth control (bacteria without extract) and
for sterility control (Extract without bacteria).

Anti-Quorum Sensing Activity

Anti-quorum sensing activity was tested against
Chromobacterium violaceum ATCC 12472. For this
purpose, the minimal inhibitory concentration of the
different extracts was first determined in accordance to
the guidelines of The CLSI on 96 wells plate as
mentioned before, then the SubMic and its next lower
concentration were tested for pigment production
inhibition. Extract concentrations started by 5 mg/ml
and bacterial final concentration was 5x10* CFU/ml.
After an incubation of 24 h the well was dried at 50 °C
for 1 hour, then the pigments were dissolved in 200 pl
of DMSO and leaved to dissolve for 2 hours on shaker
(225 rpm). The pigment solutions were taken to a new
96 well plate and their absorbance were read at ODsgs
nm. The same test for each extract was repeated three
time, twice for pigment testing and the third was used
for plate count agar test. Agar counting was realized by
taking 100 pl and spreading it on Mueller Hinton agar
and incubating at 37°C for 24h.

RESULT and DISCUSSION

Antimicrobial test results (inhibition diameter zone in
mm) was presented at Table 1 and anti-quorum sensing
activity charts of positive control (vanilla), negative
control (DMSO), A. rubescens and Lactarius sp. were
showed at Figure 2-5, respectively.

Only Amanita rubescens showed antimicrobial activity
against Staphylococcus aureus with a minimal
inhibitory concentration of 78.125 pg/ml (Table 1).
Anti-quorum sensing activity test is considered positive
when an extract could inhibit the quorum sensing
activity (in this study pigment production measured by
ODsgs) without affecting the bacterial growth (tested on
plate count agar). In this study, Amanita rubescens and
Lactarius sp. extracts showed an anti-quorum sensing
activity against Chromobacterium violaceum (Fig. 4-5)

454



Table 1: Antimicrobial test results (inhibition diameter zone in mm)

Material S.aureus E.coli  P.aeruginosa  C.albicans E.faecalis P. mirabilis  K.pneumoniae L.monocytogenes
Amanita rubescens 2 0 0 0 0 - 0 0
Russula delica 0 0 0 0 0 - 0 0
Lactarius sp. 0 0 0 0 0 - 0 0
DMSO 0 0 0 0.1 0 0 0 0
Ampicillin >30 16-17 -* - 14 - - -
Gentamicin - - 21-22 - - - - -
Amphotericin B - - - > 30 - - - R
Cefotaxime - - - - - 42 - -
Tetracycline - - - - - - - 25

*-: Not tested.
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Since mushrooms has been known for a longtime for
their wealth in medicinal compounds they have been
intensively investigated for their antimicrobial activities.
Similar study was driven on the wild mushroom of
Khartoum showed positive antimicrobial effect of
ethanol and water extracts against C. albicans, S.
aureus, P. aeruginosa, and E. coli [12]. Other study that
worked on the methanolic and water extracts of wild
mushroom and showed antimicrobial effects of
Fistulina hepatica, R. botrytis and R. delica against
clinical bacterial strains with resistant traits [13]. The
same study tested Russula delica and some Lactarius
sp. Extracts and showed no effective antimicrobial
activity against the tested bacterial strain. Amanita strain
was not studied. As for Turkish mushroom strains, a
study was driven by Akyliz et al., [14] on wild edible
mushroom collected from Anatolia region of Turkey
showed antimicrobial activity of methanolic extracts
from Pleurotus spp., Terfezia boudieri and Agaricus
bisporus against many bacterial strains. Amanita,
Lactarius and Russula were not included in the study.
Another Polish study showed antimicrobial activities of
some Amanita, Lactarius and Russula species
(differents from the species studied here) with MIC
around 600 pg/ml and 2.5 mg/ml [15]. Furthermore,
acetone and methanol extracts of A. rubescens, L.
piperatus and R. cyanoxantha also showed
antimicrobial activity with MIC in scale of mg/ml
against many bacteria [16]. Our study showed an
antimicrobial activity of methanolic extract of A.
rubescens against S. aureus with MIC activity around
78,125 pg/ml, which means that the Black Sea region
may be harboring some high value mushroom strains
that should be more investigated and studied.

Quorum quenching mechanism appeared to be a
promising alternative to classical antibiotics and had
been intensively studied in the last few years. Quorum
sensing certainly isn’t only important for bacteria, but
also is a primary factor in the symbiosis relationships
between the different microorganisms and constitute
and general language for the cross talking between even
the eukaryotic kingdom all over the natural earth,
among all fungi, plant and even algae [17].

Many studies have worked on investigating anti quorum
sensing activities in natural resources but few were
driven on mushroom species. In our work we aimed to
scan an anti QS activity in the tested 3 mushrooms and
the results showed a positive effect for A. rubescens and
Lactarius sp. at concentration of 625 pg/ml. Another
study showed ant anti quorum sensing activity of
Agrocybe aegerita methanolic extracts against P.
aeruginosa [18] and other work showed anti QS activity

of Agaricus blazei water extracts against clinical P.
aeruginosa strains biofilm formation [19].

CONCLUSION

In this study, anti-microbial and anti-quorum sensing
activities of some wild mushrooms (Amanita rubescens,
Russula delica, Lactarius sp.) collected from the Black
Sea region in Turkey were investigated. The analysis
results revealed that Amanita rubescens showed an
inhibitory effect against Staphylococcus aureus and
Amanita rubescens and Lactarius sp. Extracts showed
an anti-quorum sensing activity against
Chromobacterium violaceum. This is a simple study to
show that the Black Sea region harbors valuable
bioactive mushroom species which should be
investigated and used on a bigger scale. On the other
hand, anti-quorum sensing activity should be more
studied as mean of mushroom species and mechanism
since these regions may include powerful active species
against pathogenic bacterial species.
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Enerji ihtiyacinin her gegen giin arttigi giiniimiizde binalarda kullanilan kaplama malzemesinin 6zelliklerinin
6nemi artirmistir. Bina i¢ ve dis kaplamasinda kullanilan malzemelerin standartlara uygun olmasi gerekmektedir.
Bu c¢alismada Trabzon ¢evresinde genis bir yayilim gosteren Geg Jura-Erken Kretase yaslt volkanitlerin bazi
fiziksel ozellikleri incelenmistir. S6z konusu volkanitlerden 6rnekler alinarak birim hacim agirlik, kiitlece su
emme, porozite, bohme asinma dayanimi, tek eksenli basing dayanimi, sertlik degerleri ve Ultrasonik hiz tayini

yapilmistir. Deney ve incelemeler sonucunda elde edilen veriler Trabzon volkanitlerinin TS standartlarina ve
ASTM standartlarina gore yapilarda dogsemede, i¢ ve dis kaplamada kullanilamayacagini gostermistir.

Anahtar Kelimeler: Agirlikga Su Emme, Basing Dayanimi, Bochme Asinma, Porozite, UPV, Yap1 Kaplamasi

Investigation of Trabzon Volcanilities Usable as External Covering

ABSTRACT

In today's days when the need for energy increases, the properties of the coating materials used in the buildings
have increased. Materials used inside and outside the building must conform to the standards. In this study, some
physical properties of the Late Jurassic-Early Cretaceous volcanics, which are widely spreading around Trabzon,
have been investigated. Weight per unit of volume, massive water absorption, porosity, abrasion resistance,
uniaxial compressive strength, hardness values and ultrasonic pulse velocity were determined by taking samples
from these volcanic rocks. The data obtained as a result of the tests and examinations show that the Trabzon
volcanic cannot be used for indoor and outdoor coating in the upstairs according to TS and ASTM standards.

Keywords: Massive Water Absorption, Uniaxial Compressive Strength, Abrassion Resistance, Porosity,
Ultrasonic Pulse Velocity, Coating Materials

GIRIS istenen dogal taslarin standartlara uygun olmasi ¢ok

Volkanik kayaclar olusum siireci ve dayanikliligi onemlidir [4-6]. (Tablo 1).

nedeni ile binlerce yidir insanlar tarafindan Tablo 1. Volkanitlerin dis cephe malzemesi olarak

kullamlmaktadir. - Volkanitler insanlar tarafindan Kullantlabilirligi igin ASTM ve TS Dogal Tas Standartlart

yapilarin g¢esitli yerlerinde ve mimar1 dekoratif [7-9].

amactyla kullanilmistir. Genel olarak kullam_m Deney Ismi ASTM C TS 6234

alanlar1 dis mekanlarda; duvar kaplama ve zemin 615

doseme malzemesi olarak, merdiven basamagi, Birim Hacim Kiitle, Min. 2560 2560

kaldirim dosemesi, parke tasi, bordur tasi gibi, i¢ (kg/m?3)

mekanlarda ise doseme ve kaplama malzemesi Kiitlece Su Emme, max, 0,40 0,75

olarak, banyo ve mutfak uygulamalarinda %

kullamilmaktadir [1-3]. Porozite, (%) - <2[9]
Bohme aginma dayanimi 25 1,5

Dogal taglarin dis cephe duvar kaplamasi olarak (cm3/50cm?3)

kullanilmasinin  ana  fonksiyonu yapmin dis Tek eksenli basing 131 117,68

goriiniisiinii  olusturmaktan &te yapiyr dis cevre dayaninu (MPa)

etmenlerinden, zelliklede yagmurdan korumaktir. Sertlik degerleri - -

Bu nedenle dis cephe kaplamast olarak kullanilmak Fnl]t/rs";somk hiz tayini o o
Egilme Dayanimi, (MPa) 10,34 7,36
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Yapilan c¢alismada Trabzon bolgesinde bulunan
volkanik kayaclarin giinlimiiz mimarisinde kaplama
malzemesi  olarak duvar ve  dosemelerde
kullanilabilirligi arastirilmistir. Bu kapsamda ¢esitli
yerlerden alinan o6rnekler {izerinde, birim hacim
agirlik, su emme, porozite, bohme asinma dayanima,
tek eksenli basing dayanimi, sertlik degerleri ve
ultrasonik hiz tayini deneyleri yapilmistir. Deneyler

Calisma Alaninin Konumu ve Jeolojisi

Trabzon yoresinde ki volkanik kayaclar genel olarak
denize paralel bir sekilde istiflenmistir. Caligmanin

Sekil 1

Dogu Karadeniz bolgesi Kretase ve Tersiyer
magmatizmasinin en yaygin oldugu bir bdlgedir.
Ancak bu yogun magmatizmaya ragmen bolgede yer
yer ¢ok iyi korunmus Jura-Tcrsiyer yasli tortul
istifler yiizeyler. Akgaabat-Diizkdy (GB Trabzon)
bolgesi Jura'dan Tersiyer sonuna kadar tiim

sonucunda Volkanitlerin bazi deneyler sonucunda
kaplama malzemesi olarak kullanilabilecegi sonucu
cikmis olsa da genel olarak Trabzon volkanitlerinin
dis cephelerde kullanilamayacag1 gorilmistiir.

yapildig1 alan Trabzon ilinin giineybatisinda yer alan
Diizkdy ve Akgaabat ilgeleri arasinda ki bolgede yer
almaktadir (Sekil 1).

e 9™

Ly s n3ymm i

Georgi

. Calisma alan1

Pontidleri Kkarakterize eden istiflerin varligi ile
dikkati ¢eker. Ayrica bu yore, Dogu Pontidler'de
Jura-Alt Kretase yash istiflerin cografik olarak en
kuzeyde g6zlenebildigi yerler arasindadir (Sekil 2 )
[10].
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BULGULAR

Bu ¢alismada kullanilan 6rnekler Trabzon Akgaabat-
Diizkdy bolgesinde bulunan volkanitlerden bloklar
halinde laboratuvara getirilmistir  (Sekil ~ 3).

Laboratuvara getirilen drnekler deneyler i¢in uygun
sekilde hazirlanarak, birim hacim agirlik, su emme,
porozite, bohme aginma dayanimu, tek eksenli basing
dayanimi, sertlik degerleri ve ultrasonik hiz tayini
bulunmustur. Deneyler sonucunda volkanitlerin TSE



Standartlarma ve ASTM standartlarina

degerlendirilmistir.

gore

W

Sekil .Ornek temini

Tane Yogunlugu, Su Emme Oram Ve Porozite

TS standartlarinda dogal taslarin  yapilarda
kullanilabilmesi igin 6zgiil agirlik degerinin 2,55
g/cm® den kiiciik olmamasi gerekirken ASTM de ise
bu deger 2.6 g/cm®’diir [7], [11]. Bu nedenle galisma
yapilan volkanitin yogunluk degerleri 6l¢iilmiistiir.
Yogunluk olgimi [12]’ye prosediir uygun bir
sekilde yapilmistir (Sekil 4). Numunenin doygun
birim hacim agirhgn 2,725 g/em®  olarak
bulunmustur.

Dis cephe kaplamada kullanilacak olan dogal
taglarin yogunluk la birlikte su emme ve porozite
degerleri de onemlidir. TS 6234 e gore volkanik
kayaglarin kaplama tas1 olarak kullanilmasi igin su
emme miktarinin  en fazla %0,75 olmasi

gerekmektedir. ASTM C 615’¢ gore ise kiitlece su
emme orani max. % 0,40 olmaldir. Yapilan
Ol¢limler sonucunda alinan numunelerin ortalama su
emme degerlerinin % 0, 575 olarak bulunmustur.
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Sekil 4. Yogunluk ve kﬁtlce;u emme deneyleri

Kaplamada kullanilacak dogal yap1 taslarinda
porozite dnemli bir olgudur. Porozite tas igerisindeki
bosluklaradir. Bu bosluklarin fazlaligi sivi ve gaz
gecirimliligini  artiracagi igin istenmeyen bir
Ozelliktir. Ayrica porozitenin artmasi yalitim amaglt
kullanilacak kaplama malzemesinin sivi ve gaz
gecirgenligini arttiracagl igin istenmeyen bir
Ozelliktir [13].

TS 1496 ve TS 5762’¢ gore kaplama olarak
kullanilan dogal taslarin porozitesinin %?2’den fazla
olmamasi istenmektedir. ASTM i¢in buna benzer bir
siniflandirma  bulunmaktadir. Tarhan tarafindan
yapilan kayaclarin poroziteye gore simiflamasi
Cizelge 1°de verilmektedir [14].

TS 699 ‘a gore porozite deneyi yapilarak asagidaki
formiille hesaplanmuistir.
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Bu formiilde, P; dogal tagin porozitesi P1. Trabzon
volkanitlerin den alinan 6rnek malzeme miktarinin
ilk agirligi, Po; Kurutulan malzemenin agirhigi, &
tamamen kuru agreganin 6zgiil agirligidir.

Yapilan  c¢aligmalarda  Trabzon  yoresindeki
volkanitlerin porozitesi 2,8 olarak bulunmustur.
Tarhan tarafindan hazirlanan gizelgeye gore Trabzon
Volkanitleri “orta bosluklu” kaya sinifindadir [14]
(Tablo 2).

Tablo 2. Kaya porozite siniflandirmasi

Kaya Smifi Porozite %
Cok Kompakt <1

Az Bosluklu 1-25
Orta Bosluklu 2.5-5
Oldukga Bosluklu 5-10
Cok Bosluklu 10-15
Cok Fazla Bosluklu >20

Bohme Asinma Dayanim

Asinma direnci taglarin sertlik degerine bagli olarak
degiskenlik gosteren bir ozelliktir. Tag yiizeyinin
asinma miktari; mekanik deney yontemleri ile belirli
boyutlardaki  tag  numunelerinin  yiizeyinin
asindirilmast ve bu siirecteki aginma miktarinin
agirlikga hesaplanmasi sonucu belirlenir. Dis cephe
kaplamalarinda siirekli asinmaya maruz kalacak olan
dogal taglar i¢cin asinma degeri olduk¢a onemlidir.
Siirekli bir 1s1 degisimi ve riizgar yagmur gibi
iklimsel etkilere maruz kalmasindan dolay1, kaplama
malzemesi olarak kullanilacak dogal taslarin aginma
dayaniminin yiikksek olmasi istenmektedir.

Bu aginma degeri TS 6234 standartlarina gore
kaplama olarak kullamlabilmesi i¢in 15 ¢cm3/50 cm?
kiigiik olmalidir. ASTM C 615 standartlarina gore
ise 25 cm?/50 cm? dir. Trabzon volkanitlerinden alin
ornekler iizerinde yapilan deneyler sonucunda
asinma degeri 13,78 cm®/50 cm? olarak bulunmustur.

Tek Eksenli Basin¢ Dayanim

Tek eksenli basing deneyinde, silindirik bir
numunenin yenilmesi aninda birim alana etkiyen yiik
bulunmaktadir. Dis cephelerde kullanilacak olan
dogal taslarin tek eksenli basing dayanim degeri
biiyiik 6nem tagimaktadir.

Calisma sahsindan getirilen blok numuneler TSE
699’a uygun sekilde karot numuneleri alinarak boy
cap orani %2 olarak ayarlanan 5 karot numunesine tek
eksenli basing deneyi yapilmistir (Sekil 5).
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Sekil 5. Tek cksenli basing dayanimi deneyi

Basin¢ Dayanimi, MPa
= N w H w1 [e2]
o o o o o o

o

TS 6234°¢ gore sinir deger 117,68 MPa’dir. ASTM
C 615’e gore ise 131 MPa dir. Yapilan tek eksenli
basing dayanimlari sonucunda Trabzon
volkanitlerinin  ortalama tek eksenli basing
dayanimlar1 49,8 MPa olarak bulunmustur (Sekil 6)

1 2 3 4 5

Ornek Numarasi

Sekil 6. Tek eksenli basing dayanim grafikleri

Sertlik Degerleri

Kolay uygulanabilir, ekonomik ve hizli bir deney
yontemi olan Schmidt ¢ekici ile sertlik tayini kaya ve
betonlarn sertlik dayanimlarmin tayininde ve tek
eksenli basing dayanimlarin1 dolayli yoldan tahmin
etmede siklikla kullanilmaktadir. Tek eksenli basing
dayanimi tahmininde kullanilan Schmidt gekici gibi
dolayli yontemler, tek eksenli basing dayanimina
kiyasla daha basit, daha hizli ve daha ekonomiktir
[15].

Bu ¢alisma kapsaminda Trabzon volkanitlerinden
alman Orneklerin sertlik sinifin1 belirlemek igin
arazide ve laboratuvara getirilen ornekler iizerinde
Schmidt ¢ekici dlgiimleri yapilmistir (Sekil 7).

Sekil 7. Schmidt ¢cekici 6l¢timleri

Olgim sonuglarinda volkanitlerin schmidt sertlik
degeri 28,36 olarak bulunmustur.

Ultrasonik Hiz Tayini

Ultrasonik P- dalga hizi testi (UPV); hasarsiz,
giivenilir, ucuz ve kolay uygulanabilen bir metot
olmasindan dolay1 son yillarda kaya malzemelerin
geoteknik 6zelliklerinin belirlenmesinde kullanilan
en popiiler tekniklerden birisidir.

Araziden alinan blok kiitlelerden alinan karotlar
ASTM C 597 [16] standartlarina uygun olarak 0,1 ps
hassaslikta sinyal siiresine ve 24-500 kHz sinyal
frekansina sahip Pundit Lab* model test cihazi ile
yapilmigtir UPV 6Slglimleri yapilmustir (Sekil 8).

Sekil 8. UPV ol¢iimleri

Yapilan 6l¢iimler sonucunda ortalama UPV
degerleri 3850-3988 m/s degerleri arasinda
bulunmustur (Sekil 9).
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Sekil 9.Trabzon volkanitlerin UPV degerleri

SONUCLAR

Kahraman ve Kili¢ [6] yapmus olduklari ¢aligmada
TS 5762 [9] standartlarina gore kaplamada
kullanilacak volkanik kayaglarin porozite degerinin
<2 olmasi gerektigini vurgulamislardir. Bu deger
dikkate alindiginda g¢alisma alani porozite olarak

kaplama tag1 uygulamasina uygun degildir. Ayrica
yapilan deneyler sonucunda Trabzon volkanit
orneklerimizin su emme, tane yogunlugu 6zellikleri
acisindan  kaplama ve yapt tagt  olarak
kullanilmasinin uygun oldugu gézlenmistir. Bulunan
degerlerin bircogu ilgili standartlarda verilen sinir
degerleri sagladigi agik¢a goriilmektedir (Tablo 3).

Tablo 3. Volkanitlerin deney sonuglari ile standartlarin karsilagtirilmasi

Deney ismi ASTM C 615 TS 6234 Deney Uygunluk
Sonuclari Durumu

Birim Hacim Kiitle, Min. (kg/m®) 2560 2560 2725 Uygun
Kiitlece Su Emme, max, % 0,40 0,75 0,575 Uygun
Porozite, (%) <21[9] 2,8 Uygun degil
Bohme aginma dayanimi (cm®/50cm?3) 25 15 13,78 Uygun
Tek eksenli basing dayanimi (MPa) 131 117,68 49,8 Uygun degil
Sertlik degerleri -—- --- 28,36 Uygun
Ultrasonik hiz tayini (m/s) --- --- 3850-3988 Uygun

Trabzon volkanitlerinden alinan 6rnekler iizerinde [38] Kogu N., Dereli M. Mermerlerin giiniimiiz

mimarisinde kaplama (Diivar-Dégseme) elemant

yapilan deneyler sonucunda Béhme asinma degeri
13,78 cm®50 cm? olarak bulunmustur. Asinma
degeri TS 1910 standartlarina gore kaplama olarak
kullanilabilirligini gostermektedir.

Yapilan tek eksenli basing dayanimlari sonucunda
Trabzon volkanitlerinin ortalama tek eksenli basing
dayanimlart TS 6234’¢ ve ASTM C 615
standartlarina gore sinir degerin ¢ok altindadir.
Trabzon volkanitlerinin  fiziksel ve mekanik
ozellikleri TS ve ASTM standartlarina bagl olarak
degerlendirildiginde yogunluk ve su emme oranlari
standartlarda belirtilenlere uygun olsa da tek eksenli
ve porozite degerlerinin standartlarin ¢ok altinda
oldugu gorilmistir. Bu sonuglar  Trabzon
bolgesinde bulunan volkanitlerin kaplama tasi olarak
kullaniminin uygun olmadigin1 géstermektedir.
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ABSTRACT

Many reinforces have been made to improve the electrical and optical properties of ZnO. There are also nanotubes
among these additives. Carbon nanotubes (CNTSs) improve the electrical properties of ZnO, but the expected effect
on optical properties has not been observed.

In this study, CNTs produced by CVD method and Boron Nitride nanotubes (BNNT) produced by
mechanothermal method under laboratory conditions into commercial ZnO were investigated by adding together.
For this purpose, CNT 50% wt. and BNNT 50% wt. at two different rates of 0.1% and 1% was added to ZnO.
The nanotubes/ZnO powder mixtures produced in this way are compacted and sintered. The electrical and the
optical properties of the produced samples with UV-Vis spectrometer were investigated. Electrical conductivity
has also been found to increase with the increase in the amount of nanotubes. However, it was observed that the
reflectance properties were partially increased.

Keywords: Boron nitride nanotube, carbon nanotube, zinc oxide

KNT ve BNNT Takviyeli ZnO Nanokompozitlerin Uretimi ve Ozelliklerinin
Arastirilmasi

OZET

ZnO’nin elektriksel ve optik 6zelliklerini gelistirmek adina daha 6nce pek ¢ok katkilandirma yapilmigtir. Bu
katkilar arasinda nanotiiplerde vardir. Karbon nano tiipler (KNT) ZnO’nun elektriksel 6zelligini gelistirirken optik
ozelliklerinde beklenen etki goriilmemistir.

Bu ¢aligmada ticari ZnO igerisine laboratuvar sartlarinda CVD yontemi ile tiretilen KNT ile mekanotermal yontem
ile tiretilen Bor Nitriir nanotiiplerin (BNNT) beraber ilave edilerek etkileri arastirilmistir. Bu amagla ZnO igerisine
ag. %50’si KNT ve ag.%50’si BNNT olacak sekilde %0.1 ve %1 gibi iki degisik oranlarda ilave edilmistir. Bu
sekilde iiretilen nanokompozit tozlar kompaklanip, sinterlenmistir. Uretilen numunelerin elektrik iletkenligi ve
UV-vis spektrometre ile optik 6zellikleri incelenmistir. Elektrik iletkenliklerinde, nanotiip miktarinin artmasi ile
art1g1 tespit edilmis. Ancak reflektans 6zelliklerinde kismen artis oldugu gézlenmistir.

Anahtar Kelimeler: Bor nitriir nanotiip, ¢inko oksit, karbon nanotiip

INTRODUCTION chemical vapour deposition (CVD), and laser
techniques [3, 5]. While CNTs have conductive and
semi-conductive character depending on the tube
structure, BNNTs are electrical insulating
independently from the tube structure [5, 6]. The
oxidation stability of BNNT nanotubes is higher than
CNTs [7, 8]. BNNTSs can be used in the production
of new electronic and photo electronic circuits in
nanoscale where CNTSs are not suitable. Zinc oxide
(Zn0O) has high strength, good optical properties,
chemical stability, and piezoelectric properties as an
oxide [9]. ZnO is an n-type semiconductor with a

Carbon Nanotubes (CNTs) was discovered by
lijiama in 1991 and Boron Nitride Nanotubes
(BNNTSs) were discovered by Rubio in 1994 [1,2]
Like CNTs, BNNTSs also have very good mechanical
properties due to their tubular structures and sp?
bonds between their layers [3] Single-walled types
of CNT contain hexagonal pentagon and hexagonal
hexagons. However, BNNTSs are flat type formed
with four-centred [4] Both materials are produced
using similar methods. These methods are arc
discharge, arc melting, ball milling and annealing,
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wide band gap (3.37 eV) and its bonding energy is
extremely high (60 meV) [10, 11] It can perform
band passes by absorbing UV radiation and because
of this property, TCO (transparent conductive oxide)
can be used as a thin film [12].

Over the last few years, numerous studies have been
conducted on nanocomposite synthesis of inorganic
materials and carbon nanotubes due to the unique
properties of CNTs [13, 14] This is due to the high
theoretical electrical conductivity, high aspect ratio,
superior thermal conductivity and good mechanical
properties of these materials [15]. Synthesis methods
of nanocomposites with ceramic matrix are the same
with the preparation methods of microcomposites.
Conventional powder metallurgy techniques and
chemical methods, sol-gel, colloidal and
precipitation applications, and template synthesis
methods are used [16].

ZnO and CNT couple are promising composite
materials for applications in optoelectronic devices
[17]. In this study, the changes in optical and
electronic properties of nanocomposite with the
addition of BNNTSs having the similar structure with
CNT were examined.

EXPERIMENTAL

For the production process, synthesis process of
CNT and BNNTSs to be used as reinforcing member
was performed firstly. CVD method was used to
synthesise carbon nanotubes. Si substrates were used
to deposit on carbon nanotubes. The substrates were
washed thoroughly with ethanol and dried in the
vacuum oven. The substrates were then placed in a
tube furnace. C;H: gas (1 I/min) and Ar gas (1 I/min)
were passed together through the system at 650 °C
for 1 hour in the furnace. During the furnace cooling,
the acetylene flow was interrupted and the argon gas
continued to pass through the system. CNTs were
synthesized at the end of the process.

BNNTs were synthesized by mechanothermal
method. 99.7% pure h-BN powders were used as the
starting material. In the study, Fritsch Pulverisette P7
grinding mill and grinding vessel made of hardened
steel and grinding balls with 8 mm diameter (100 Cr
4) were used. Grinding was carried out at 850 rpm,
BPR 32/1 for 5 hours under Ar atmosphere. Catalyst
powder was added at the last stage of the grinding
process. As the catalyst, NiO (Sigma-Aldrich) was
added in 4 wt.%. At the end of grinding process, the
powders were transferred to Al boats and placed in a
tube furnace for annealing process. The samples
were subjected to heat treatment at 1300°C for 2
hours under Ar+NHj3 gas flow (0.2+0.5 It/min ) and
BNNTSs were synthesized at the end of the process.
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The produced nano-reinforcements were kept in a
mixture of nitric acid (Sigma-Aldrich) and
hydrochloric acid (Sigma-Aldrich) for 3 hours for
purification process. The powders were then washed
several times with distilled water and dried in an
oven at 150 °C for 10 hours. Nano-reinforcements
were added to 100 ml of ethanol and mixed for 2
hours using ultrasonic homogenizer to make a good
distribution within the structure. Sufficient amount
of ZnO (99.7) powder was added to the obtained
mixture and subjected to an ultrasonic bath at 80 °C.
As a result, nanotube powders in two different rates
such as 0.1% and 1% were mixed with ZnO so that
50 wt.% would be CNT and the other 50 wt.% would
be BNNT. The composite powders were pressed at
600 MPa using a 14-mm die. The obtained
compacted samples were sintered for 2 hours at 600
°C (Furnace was heated at 10 °C/min). Sintering
process was performed under Ar atmosphere. During
sintering, this gas flows at the rate of 2 (I/min) from
the system.

SEM examinations of the samples were carried out
on a JEOL JSM-7001F brand electron microscope.
The electrical conductivity of the composites was
measured by using double probe method with
Keithley 6517A  Electrometer/High-Resistance
Meter device. Optical measurements of the samples
were performed by using Shimadzu UV-3600 PC
UV-VIS spectrophotometer device.

RESULT and DISCUSSION

SEM examinations of the produced nanocomposite
in Figure 1 show that nanotube mixture was
dispersed in ZnO. There was no structural difference
between CNT and BNNT under the electron
microscope. However, BNNTs formed as thicker
and longer tubes compared to CNTSs since they have
different production methods. The diameters of the
nanotubes were in a quite wide distribution range.
Their lengths were in several um levels. Figures 1.a
and b show that their distributions also had
limitations along with the increase in nanotube
amounts. Nanotubes are seen as a net on the surfaces
of ZnO particles.



Figure 1. a) SEM image of 0.1% CNT-BNNT

lonic conductivity in ceramics is formed by the
transfer of ions (positively or negatively charged
atoms) from one region to another via point defects
called as voids in the crystal lattice. While a small
amount of ion jumping occurs at normal ambient
temperatures, voids start to move at high
temperatures, and some ceramics act as fast-ionic
conductors [18]. Figure 2 shows the electrical
conductivities of CNT-BNNT-reinforced ZnO
composites depending on the temperature.
Development of conductivity property in CNTs
showing conductive or semiconductive
characteristics depending on the semiconductor ZnO
and tube structure is an expected situation. However,
as is seen in Figure 2, it was found that the addition
of BNNTSs into the structure did not develop the
electrical conductivity of CNT-BNNT reinforcement
compared to pure ZnO. This is because BNNT is an
electrical insulator. Increased nanotube amount
provides some increase in electrical conductivity.

—a— pure ZnO
©-0.1% (CNT-BNNT)
4— 1% (CNT-BNNT)

Inc, (S/cm)

T
22 24 2.6 28 3.0 32 34
1000/T (1/K)

Figure2. Plots of the electrical conductivity versus
temperature of the ZnO/CNT-BNNT nanocomposites

When the conductivities at room temperatures were
examined, the conductivity of pure ZnO was higher
than 60%. In addition, electrical conductivities of
0.1% and 1% reinforced samples were very close to
each other at room temperature. As the temperature
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b) SEM image of 1% CNT-BNNT reinforced ZnO
composites

increased, the electrical conductivity of both 0.1%
and 1% samples increased significantly. At 370 K,
electrical conductivity of both 0.1% and 1% samples
reached to a maximum value. As the temperature
increased further, the electrical conductivity of both
samples decreased. But at the same temperature
increase, the conductivity values of pure ZnO
increased at every temperature. The mentioned
increase amount was in lower rates. CNT rate of the
sample containing 1% CNT-BNNT was 0.5%. It was
found in previous studies that addition of 0.5% CNT
into ZnO increases the conductivity very
significantly [19].However, even though there was
0.5% CNT in ZnO in this study, it did not affect the
conductivity at the expected level compared to pure
ZnO. This is thought to be associated with the
presence of 0.5% BNNT in the sample.

The diffuse reflection theory was developed on
scattering surfaces by Kubelka-Munk in 1931. The
Kubelka-Munk model is the relationship between the
intensity of the measured infrared and the sample
concentration.

Kubelka -Munk function;

2
F(R):(l R)
2R 1)
Here, F (R) is the Kubelka-Munk function

corresponding to the absorbance and R is the
reflection. The Kubelka-Munk function is used for
this. As a result, the relationship used to determine
the optical band gaps of conventional
semiconductors is as follows [19].

F(R)hv =A(hv—E )"
J @)
In Figure 3, a sharp increase above 400 nm is seen in

reflectance values for pure ZnO and composite
samples. When the composite samples were



compared with pure ZnQO, it was also observed that
the reflectance values decreased. As expected, the
increase in the amount of CNT in the samples caused
the decrease in the reflectance values. This is a result
compatible with previous studies. 1% reflectance
values in this study were close to those performed
previously and those obtained from the samples in
which 0.5% CNT was added into ZnO [19].

100
|—=— pure ZnO

90 |—e— %0.1 (CNT-BNNT)
|—A— %1 (CNT-BNNT)

80

70 4
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Diffused Reflectance,%

204
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0 T T T T 1
0 200 400 600 800 1000
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Figure3. The reflection spectrum of ZnO/CNT-BNNT
nanocomposites

Figure 4 shows Plots of (F(R)hv)? versus the photon
energy  (hv) of the  ZnO/CNT-BNNT
nanocomposites. As is seen, bandwidth Eg value of
pure ZnO was about 3.23 eV of pure ZnO. It was 3.2
eV, interestingly the same in the samples containing
0.1% and 1% CNT-BNNT. Even though there was a
CNT-BNNT difference with 10-fold amount
between these two samples, bandwidth of these two
samples was found to be the same. In the previous
studies, there was no change in the bandwidth of
ZnO even with 0.1%, 0.5% and 1% CNT
reinforcement to ZnO and it was found to be almost
identical to ZnO [19]. In this study, however, the
amount of BNNT caused this value to decrease even
slightly. However, even though there was a 5-fold
difference in the amount of BNNT between two
samples, the reason behind why the band energy
range was the same was evaluated as follows; while
there was a decrease in the band energy range up to
a certain BNNT rate, BNNT level over this rate did
not cause any change.
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Figure.4: Plots of (F(R)hv)? versus the photon energy
(hv) of the ZnO/CNT-BNNT nanocomposites.

CONCLUSION

CNT and BNNT were added together into the
semiconductor ZnO as reinforcements and the
nanocomposites were successfully produced. In the
study, it was seen that reinforcing elements did not
develop the electrical properties of ZnO. However,
increasing the amount of nanotubes increased the
electrical conductivity slightly. It was observed that
reflectance values of the samples decreased with the
increased nanotube amount and the bandwidth was
lower than ZnO and it did not change with the
increased nanotube ratio.
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Bu ¢aligmada R? de vektérlerden olusan iki sistemin, yine R? de tiim benzerlik déniisiimlerinin grubu olan G=S(2)

grubuna gore denklik sartlarinin;

bu vektorlerin G-invaryant

rasyonel fonksiyonlar cismi olan

R(X1, X3, ..., X)5®  cisminin iiretegleri cinsinden ifade edilmesi calisiimistir. Boylece R? de verilen diizlemsel Bezier
egrilerinin S(2) grubuna gore denklik sartlar1 da ifade edilmistir.

Anahtar Kelimeler: Benzerlik doniisiimleri, Bezier egrileri, denklik kosullar1, invaryantlar, iiretegler

The S(2) equivalence Conditions of Planar Bezier Curves

ABSTRACT

In this paper it is studied that the equivalence conditions of two systems consisted of vectors according to the group
G=S(2) of similarity transformations in R? in terms of the generator invariants of the field G-invariant rational
functions R(x4, X5, ..., x,)5@. So the equivalence conditions of two splanar Bezier curves are expressed.

Keywords: Bezier curves, Equivalence conditions, Similarity transformations, Generators, Invariants

AMS: 13A50 14L.24 03D50 51L.10

GIRIS

Uygulamada Kursun [1], Yaprak [2] gibi 6rneklerden de
anlasilacagi gibi 6zellikle haritalarin elde edilmesi igin,
NAVSTAR GPS sisteminden elde edilen datalarin tilke
koordinatlarina ~ déniistiiriilmesinde; S. Ozer [3]
ornegindeki  gibi nonlineer dagilan  dalgalarin
incelenmesi i¢in Korteweg-de Vries denkleminin adi
diferensiyel denkleme indirgen-mesinde; Kai tai Fang
[4], L X Wang [5] calismalarina gore parmak izlerinin
analizinde; Martin Dresner [6] den goriilebilecegi gibi,
ucakla seyahat eden yolcularin tercih ve profillerinin
benzerliklerinde; Horikawa [7, 8] Orneklerinde oldugu
gibi goriintii isleme ve Pattern Recognition siireglerinde
ve daha pek ¢ok alanda benzerlik doniisiimleri kullanil-
maktadir. Invaryant teori agisindan O(n) grubunu 1897
de E. Study incelemis, daha sonra O(n) grubu igin
noktalarin tam invaryant sistemini Hermann Weyl [9]
1946 da vermistir. 1988 de, D. Khadjiev ve R. Aripov
[10] tiim 6klid hareketlerinin grubu E(n) i¢in bu problemi
¢ozmiistiir. Invaryant teori agisindan bu problem
Minkowski space time grubu igin 1.Oren [11], GL(n,R)
de diferensiyel egriler i¢in Y. Sagiroglu [12], GL(n,C)
deki tensor alt cebiri ve O(n,C) igin Schrijver [13]
tarafindan ¢alisilmistir. Bundan 6nceki ¢alismalarimizda
Benzerlik doniisiimleri ve bu doniigiimlere gore invaryant
rasyonel fonksiyonlar ile bu fonksiyonlarin {ireteg
kiimeleri [14] de, noktalarin lineer olan benzerlik
doniistimlerine gore denklik sartlari [15] de verilmistir.
Bu c¢alismada da diizlemde benzerlik doniisiimlerinin
lineer olmayanlar1 da kapsayacak sekilde tamaminin

grubu olan S(2) grubuna gore
genisletilmektedir.

Tamm 1.1. G bir grup ve G : X etkisi verilmis olsun.
Eger, 39 € G dyleki x, = gx, ise x,,x, e X noktalarina
G-denk noktalar denir. =, ile gosterilir [15].

denklik sartlari

Tamm 1.2. X de {X,%,... X} V& {y, V¥, Y]

noktalar sistemi ve G : X etkisi verilmis olsun. Eger her
i=12,..k icin bir geG, Y, = 0X, olacak bigimde

bulunabilirse  {x,x,,..,x.} V& {y,,¥,....y,} noktalar
sistemine G- denk sistem denir ve

G
(X X oo X} A Vis Voo Y} sKlinde gosterilir [15].

Tanmim 1.3. iki vektor arasinda tanimlanan i¢ carpim <,>

olmak tizere,
(Xlﬁ Xl)

<X1' Xk)
Gr(xq, .., Xg) = | : l

Q)
matrisine {Xl,...,Xk} sisteminin Gram matrisi denir
[16].

(Xk:Xl) (Xk:xk)

Teorem 1.1. F bir benzerlik doniisiimii ise her x € R?
icin AL € R, g € 0(2), b € R? dyle ki

F(x) =Agx+b 1)
yazilabilir [14].
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Teorem 1.2. k tane vektor i¢in S(2) invaryant rasyonel
fonksiyonlar cisminin iiretegleri

1. k<2 ise {1} dir.

2. k=3 ise (%= %% =%} | dir.Burada

<X2 =X, X, — X1>
i=2,..,k,j=2,.,k ve i< j dir[14].
Tammm 1.4. Kontrol noktalar1 by, b, ...
Bezier egrisi, t € [0,1] olmak tizere
n

B() = ) biB()
i=0
ile tanimlanir. Burada
n s
BrH = (}) 1 -prie
olarak tanimlanan Bernstein taban polinomlaridir.
Teorem 1.3. B(t), Kontrol noktalar1 by, b4, ..., b, olan bir
Bezier egrisi ve F herhangi bir afin doniisiim ise
F(SIo biBI(D) = X1, F(b)BR (D dir[17].
Bu teorem Bezier egrileri i¢in ¢ok énemli bir teoremdir.
Bunun nedeni bir Bezier egrisini afin doniisiimler altinda
incelemek i¢in yalnizca kontrol noktalarini incelemek
yeterlidir. Invaryant teori acisindan da bir Bezier
egrisinin  invaryantint  ¢alismak, onun  kontrol
noktalarinin invaryantlarini ¢aligmak anlamindadir. Buna
gore caligmamizda Once noktalar sisteminin denklik
sartlarini inceleyecegiz.

Noktalarin S(2)-Denklik Sartlar:

,b, olan bir

Onerme 2.1. R? de keyfi x ve y vektorleri her zaman
S(2)- denkdir.

Ispat. 1=1, 10(2) ve y—-x=beR’segilirse denk
olduklar: goriiliir. ¢

Teorem 2.1.

1 X, # X Ve Y, # Yy ise {1, %. Py, ya)

2-X, #X vey, =Y, veyaX, =X vey, #Y,ise
{xl,xz}s(;){yl,yz} dir. Yani, denk olamazlar.

Ispat.l. X, #X, ve Y,#Y, olsun. Bu durumda

”X2 - X1|| #0 drr. = % secilirse
||y2 - y1|| = ”/I(XZ - Xl)” yazilabilir. Buradan

3g € O(2) dyle ki, Y, —AQX, =Yy, — 40X
elde edilir. Bu elde edilen Yy, —AQX, vektdriini b
vektorii olarak alirsak,

Y, = lgxl +b
Y, =AgX, +b
o $(2) o
olur ki buise {x;,x,}"-"/{y1,y,} olduklarin1 gosterir

2. x, 2% Vey,=y, Ve {Xl,XZ}Sg){yl,yz} olsun. Bu
(X, =%, %, =X ) #0 ,
<y2 Y. Yo~ y1> =0 dir. Ayrica bir A>0,
ge0(2) ve beR’
Y, = Y1 =A9(X, =X, ) dir.

(V2 = Y1, Y2 = Y1) = XXz — Xq, X, — Xq)
dir. Buradan >0 ve (x,—X,X,—X)#0 oldugundan

durumda

vardir  oyle  Ki,

(Y, = Y1, ¥, = Y,)#0 olur ki buradan y, =y, geliskisi

elde edilir. boylece {Xl,xz}s(j){yl,yz} dir, yani denk

olamazlar.
Ikinci durumda benzer sekilde gosterilir. ¢

Teorem 2.2. R? de {X,%,,.. X} V& {¥, Yy, Yy}
sistemleri igin

1- 3Ji=2,..,k
XK #X, Y=Y ise

{xq, e, xk}sg){yl, ..., Y} denk olamazlar.

icin X=X, Y;#Y, Vveya

2-  3Ji=2, k i¢in x=x, y =y, Iise
(X X0 X} V& {y,,y,,..,y,) denklik sarti R® de k-1
vektoriin denklik sartina indirgenir. Yani,
X=X, Y=Y, ise

{xl,...,xk}S(f){yl,...,yk} dir ancak ve ancak,

S(2 .
{X1; !Xi—1!Xi+1l 'Xk} (z ){Yp 'yi—lﬂ yi+1! JYk}Ise

- X EX, Yy, o i=2,..k ise
rank(||X; —X; X3 —X; Xk —X1)) = rl}
rank(|ly2 —V1 Ys— V1 Ye= Y1) =1,

olmak tizere

|) 1‘1 = 1'2 = 2 iSE
S(2) .
1, oxid My, oy dir ancak  ve  ancak

(oxx=x) (v -%) i< i j=2,.k dir.

<X2_X11X2_X1> <yz_y1ryz_y1>
|i) I‘l = I‘2 =1 iSG,

{xl,...,xk}s(f){yl,...,yk} dir ancak ve ancak

(=X =%) (Ya=¥i¥i=%); =23k dir.
(% =% % =X) (Yo=Y Yo = Vi)

iii) r; #r, ise

{x4, o) xk}s(j){yl, ..., Vi denk olamazlar.

ispat.2.

1-Bir &nceki teoremin genelenmis halidir. 3i = 2,...,K
icin X, =X, Y, #Y, ise

{x1, oor) Xk}s(j){yl, ..., Vi} denk olamadiklarini
gosterelim. Varsayalim ki bunlar denk olsunlar. Bu

durumda 3g €0(2), 2>0 ve beR’ iin,
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Yy, = A0x, +Db dir. Burada X, = X  ise Yy, =Y, olur
ki bu hipotezle ¢elisir. Benzer sekilde Y, =Y, ,
X; # X, ise,
S(2)

{X1, oo Xi} - {y1, .., yi} denk olamadiklarini
gosterelim. Varsayalim ki bunlar denk olsunlar. Bu
durumda 3g € 0(2), 1 >0 ve be R’ igin,
Y = /ngi +b dir. g ortogonal déniisiim oldugundan

1
X =—g'
A

elde edilir ki, bu da yine hipotezle ¢elisir. O halde
Ji=2,...,k i¢in yi = yl , Xi * X1 veya x =x, y, #VY,

(yi —b) dir. y; =Y, oldugundan X; = X;

ise {xq, ...,xk}SS){yl, ..., Vi } dir, yani denk olamazlar.
2- 3Ji=2,..,k

igin Y, =V, , X =% ve

{xl,...,xk}S(f){yl,...,yk} olsun.  Bu  durumda

3ge0(2), A>0 ve beR® igin y,=Agx,+b ;
j=1,2,...,k dir. Buradan

y; =A0X;+b} j=12,.i-1i+1..k oldudu gorilir.
Boylece,

X1 s Xim1, Xig 1) ---;Xk}sg){}’p e Yiew Viers o Yick
dir. Tersine,

{X1) 0 Xi21, Xig 1) ---'Xk}s(j){}ﬁ: e Yien Yidn - Vi)
olsun. O halde 3g €0(2), A>0 ve be R? igin,

y, =Agx; +b ; i=12,...,i-Li+1. .k dir. y =y, ,
X, = X, oldugundan y;=A40x; 1=12,...k dir.
Boylece,

{xq, ) xk}s(:){yl, ..., Vi} elde edilmis olur.

3-0) X #X, Yi#Y,,i=2,.,k olmakiizere r; =
=2 Ve {xy.,x Oy, .y olsun. O halde
31eR",ge0(2) ve beR?® dyleki, s=1,2,..,k igin
y, = Agx, +b dir. Buradan, i< j ; i, j=2,..,k igin
(V= Yoy, - W)
(Vo= Y2 ¥z = Vi)
y, = Agx, +b esitlikleri yerlerine konulursa

Vi—yoyi—yi) _
(Y2 =yuy2 —y1) (X2 — Xy, X3 — Xq)
elde edilir. Tersine, ry=r,=2 ve ancak
Coox=%) (n=vdi=%) i< i j=2..k

(%=X, %=%) (Yo=Y Yo~ Vi)

ifadelerinde s=12,..,k igin

(Xi — Xq, % — Xq)

esitlikleri verilsin. {x4, ..., Xk}SEZ){yl’ w, Yk} olduklarini
i,j=2,..,k

gosterelim. Verilen esitliklerden 1 < j;
. . AVi—yLyj—ya) 2

Divivivo _
1m (X2—X1,X2—X1)

(Y2 =Y Y2 — Y1) = 2%y — Xq,Xp — Xq)

olmak tizere

veya <Yi —Yu¥Yj— y1> = <2’(xi —Xl),i(X]- _X1)> (2)
elde {X2 =Xy X, _xl} ve

{¥, = Yo Y = Yy} vektor sistemleri lineer bagimli ve

esitlikleri edilir.

rp=r,=2 oldugundan Varsayalim

{X2 = Xy Xy —Xl} sisteminde lineer bagimsiz olan
vektorler {x, —x,x; x| olsun. Budurumda
(2(x=%), 2 (x = %)) <ﬂ(xi—xi)vﬂ(xj—x1)>¢0
<’1(Xi =% ).A(x, ‘X1)> <A(Xj =% ).4(x, ‘X1)>
dir. Buna gore verilen (2) esitliklerinden
Vi-vovi-v) (=Y y,-w)
(Vi=vovi=¥) (V,=¥uy,-¥)
V2= Yo Y= Vi)
{yi “Yn Y- yl} vektorleri lineer bagimsizdir. Bu

olur.  Bdylece sisteminde

durumda

Xz_X1=“2i(Xi_X1)+a2j(Xj_X1) ve

X =% = 0 (% _X1)+“kj(xi _Xl)

Vo= Y2 = Bu (Vi =¥+ By (Y, - Vs
:2 i ( ) 2‘( ] ) (3)yazilabilir.

Ve Yo=Ba (Y= v)+ B (¥, - v1)
Simdi (206 =%), 206 =% ) Y= vy - v

vektorlerini
]’(Xi_Xl):(ﬂ'(xil_xll)'/l(xm_Xlz))
20 =) = (A (0= x) 2 (52 = %))
Y= Y= (Y = Yaur iz = Vo)
Y=Y =(Yiu—Yi Yiz = Yio)
bi¢iminde yazarsak,
l2(x=x) ﬂ(xj—x1)||=[ﬂ(xn_xu) l(le—xn)]
A% =%)  A(X—%,)
Y~ Yu

yjl_ Vi
Yio = Yo yjz ~ Vi

matrislerini g6z 6niine aldigimizda

Ivi-v: ;- ylll{

ftx-x) 2(s-sf Jatx-x) 4(5,-%)

[0 200-x) (23020 -x))
<ﬂ(xj—x1),i(x,—x1)> <i(xj—x1) A(xj—xl)>
yazabiliriz.
Benzer sekilde
T yi_ylryi_yl yi_yl’yj_yl
Ivi=ve vi=vi| |- y,-—y1H=< ) )
<Yj_Y1'yi_y1> <yj_y1‘yj_y1>

dir. ( 2) esitliklerinden
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206 -x) (g% Jae %) 206 -x)=[vi-v v,y vi-v v, Y|~ Yo ¥s =y = Bsilyi = yu¥i = ya) + Bsiyi —yu, ¥ — y1)
esitligi  elde edilir. {ﬂ(xf-@),ﬂ(xr_&)} ¥ = yu¥s —y1) = Bsily; = yuyi —y1) + By —yuy —y1)
vektorleri lineer bagimsiz oldugundan  yazilabilir. Bu lineer denklemlerin ¢éziimiinden
||/1(Xi - X,) l(xj —xl)" determinant: sifirdan farkli ve ) T W IRV
tersinirdir. Benzer sekilde {yi —V Y- yl} vektorleride (A% =%) A (% -% ><,1( %) A(x, - X1)> < BT
lineer bagimsiz olduklarindan ”yi -y, Y- Y1|| de <<j(>< “x) A =x)) (206 =%).A(x - %))

L . o (% =% ) 2 =%)) (2% =) 4(x, 1))
tersinir-dir. Bu durumda bir g matrisi mevcut ve = e (205 1) ()]
Ivi-v: vi=vil=gfa(x-x) 2(x;-x)|dr
Bu esitligi bir onceki esitlikte yerine yazarsak, o A=) 200 x)){A(x =% 406 %)) = {206 =x) (% = x)) A (%, =% ) 2 (5 =)

T A% =% ), A (% =X ) (A% =% ), A(X; =% )= (A (X% = %), A(X; =%
IAxi —x1)  A(x;—x0)|| [AGi —x1) Az —x0)|| = <4(x—x1)<,l((x—xi))> (</I(x )_>£1)F/1(x5—)x1); (A
= ||)\(x1 X1) )\(xl—xl)” g g||7\(x,—x1) A(x] —X1)|| </1(xl—x1),/1(x,—x1)> (A(x =), 2%, =x))
elde edilir. Burada esltllgln her iki tarafim , soldan detGr (4 (% —x),4(x; - %))
("i % %) XJ—X1 " ) Yile sagdan da
ve
(J(x~x) i(xj_xi)")’l ile carparsak, | =g"g ﬂSi:<yi—yl.ys—y1><yj—yl,yj—y1>—<yi—y1,yj—y1><yj—yl,ys—y1>

2
elde edilir ki bu, g nin ortogonal oldugunu gosterir. (= Y0 % =)V =YYy =)= (V= v ¥, = 93)
Dolayisiyla g € O(2) dir. YYo= ¥) (V=YY - W)

lyi-w yj—y1||:gH/1(xi—xl) A(xj—xl)H (v =vove =y (v, = vy, - )

oldugundan detGr(yi—ypyj —yl)
Yi= Y1 =249(% -x)
yj_y]_:ﬂ’g(xj_xl) (44) _<Yi_Y1lyi_Y1><yj_leysV>_<yi_yl’ys_y1><yj_yl’yi_y1>

s

elde edilir. Buradan ve (3) esitliklerinden

<yi Yo ¥i— y1><y1' -y y]' _y1>_<yi - yl’yj - y1>2
(%, =% )= e A (X —X1)+a2]-ﬂ(xj —x1)

(V=¥ ¥i=v) (Vi=YuYe—W)
vy w) (Y ey v

ﬂ(xk_X1):aki/1(xi_xl)+akj/l(xj_Xl) N detGr(yi_yl’yj_yl)
ve
Az — X1) = i(yi — y1) + azi(y; — v1) esitlikleri elde edilir. (2) esitlikleri kullamlarak ¢, = 3,
: Ve ¢, = . olduklari goriilir. Boylece, s=2,...,k igin
gA(XK — Xq) = oy (y; —y1) + akj(Yj —¥1) b . .
elde edilir. Budurumda s = 2,...,K i¢in Y, —AQx, =y, —Agx olur. (y,—Agx)e R’ Ifadesine
Vo= Yo =By (V= ) + B, (y,» _ yl) b dersek, s=1,...,k i¢in y, =Agx +b elde edilir.
.. S(2 .
Ve Ag(x,—%)=ay(Yi—vi)+ay(y;— V) Buna gore {xy, ..., Xy} i){}ﬁ, ~ Y1t dir.

elde edilmis olur. Bu iki vektoriin birbirine esit olmasi,  jjy r, =r, =1 ve {x,, ---;Xk}S(Z){Yp -V} olsun.
ancak s=2,.. k igin =~

oy =Py Ve o, = f, esitliklerinin var olmasina baglidir. <X2 X, Xy - X1> _ <y2 “YuYi— y1>

= v J=2,3,..k
Simdi bu esitliklerin var oldugunu gdsterelim: (3) <Xz — XX, — X1> <Yz Y Y, — y1>

esitliginden s = 2,...,K igin esitliklerinin mevcut oldugunu gosterelim.
13> Py, mid oldugundan 3g0(2)

A(X —%), A(X, — :lx X; — +og (X =% ~ .. . .
(¢ a0 m)) = {3 “a(n ) v W A>0ve beR?igin, y =Agx +b;i=12,..k dir.
:asl<;“ A(x—x1)>+ <2.(X—>(1),/'L(X,—X1)> I Jo I . . .
(406, %). 2% - %) :</1(x1 () 1y (3, %) r; = r, = 1 oldugundan her iki vektor sisteminde de bir

tane lineer bagimsiz vektor var demektir. O halde lineer
o (l(x, 7x1)v/1(x, =) ey (206 =%), 2 (% - %) agimsiz olan vektorler 3s =2,....k igin {Xs _Xl} ve

ve {Y,— .} olsun. Bu durumda,
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Xz_X1=|2(Xs_X1)

Xk —X1=|k(XS—X1)
ve (4)
Yo = Yo =M, (Y, —Y;)

Ye = Y1 :mk(ys _Y1)
yazilabilir. Buna gore,

(Y2 = yu Y2 — V1) _ mp _ 1_2
Y2=yuy2—y1) my L

(Y2 = ¥1,¥3 — V1) _m3 I3

(Y2 —yu Y2 __}’1> a m; B 1,

V2 =yu¥e—y) _me ke
(Y2=yuy2—y1) mp L

esitlikleri elde edilir.
<X2 — X X; _X1> _ <y2 —Yu ¥~ y1>

<X2_X1’X2_X1>_ 1

Buradan da,

i=2,3..k

<y2 Y Yo~ y1>
bulunur. Ayrica burada,
rp=r,=1 ve

{y2 Yoo Y — yl} vektorleri  (4)  bigiminde
yazildiginda {x4, ... 'Xk}SEZ){yl, e, YiJ IS
Iz_mz. |3_m3. .Ik_mk
l, m, , l, m, S l, m,
elde edilir. Tersine,
r{ =r, = 1 ve
X, — X, X; — X -V, Y. — )
(=% % - %) - (=% ¥, = %) . j=2,3,.k

<X2 — X, X, — X1> <YZ Y ¥, — y1>
esitlikleri mevcut olsun. {xq, ..., Xk}SEZ){yl’ v Vit

oldugunu gosterelim. Yani, {X2 =Xy X — X1} ve

{yz Yo Y~ yl} vektorleri  (4)  bigiminde
L m [, m Il m
yazildigmda 2=—% ; 2=2 . . L_-_k
l, m, l, m, l, m,
: 52) R
iken {xq,...,x1}” " {y1, ...,yx} oldugunu gosterelim:
p=r,=1 ve X =X X =X} ve

{yz Yo Yy — yl} sistemleri igin (4) esitlikleri

verilsin. her zaman

By} dir. Buna gore, 3ge0(2), >0 ve
m, I, m,

beR? icin, Y, =AgX +b dir. L_m L _ My

2
I2 m, Iz m,

b _ M ve (4) esitliklerinden j =2,3,...,k igin
|2 m2

m, :&Ij
|2
elde edilir. Burada M, _ (Y2 = ¥u Yo = ¥1) - dr
Iz <X2_X1'X2_X1>

M, ,_j dersek jso dir. Simdi vy, =Agx +b
|2

oldugundan b =y _—Agx, ve
yz_yl=m2(ys_y1)=%IZ(AQ(XS_Xl))zﬂ‘:g(XZ_Xl)
yk_yl:mk(ys_yl):%lk(/lg(xs_Xl)):ig(xk_xl)
yazilabilir. Buradan j=2,3,...,k icin,

Y=Y, = g (xj - X1) bulunur. Bu ifade acildiginda

j=2,3,...,.k igin yj—}:ngzbzyl—ﬂ:gx1 oldugu
goriiliir. Sonug olarak , j=1,2,3,...,k i¢in

y; =A40x; +b dir. Buna gore
S(2 .
{xq, o, Xi} i){yl, e, Vit dir.
i) ry #r, ise
S(2) .
b{xy, ..., Xk} . {y1, o Vi) denk olamayacagini

gosterelim. Bu ranklar sifir olamaz. Ciinkii ranklardan
% =%[)=0

{x}

vektoriinden ibaret olur ki, bu durum tek vektoriin
denklik sartinda incelenmistir. O halde ranklardan birinin
1 digerinin 2 olmasi durumu séz konusu olabilir.
Oncelikli olarak r; =1 ve r. =2 olsun. Bu durumda

3i, j,s=2,...,k i¢in {X,=X,...% —X]} sisteminde
{Xi_xl}’

{y2 “Yiea Y — yl} sisteminde lineer bagimsiz olan

biri 0 olsa, drnegin rank("x2 - X

olsa, bu durumda {x,,...,X,} vektor sistemi

lineer bagimsiz olan vektor

vektorler de {y; —y,,y, - ¥,} olsunlar. O halde,
Xz_x1:az(xi_X1) ve yz_ylzsz(yj_y1)+b25(y5_y1)

xk_xizak(xi_xi)

®)

yazabiliriz. Varsayalim ki

Ve = Y2 =bg (¥, =) +be (Yo - ¥1)

{x4, ...,xk}S(~2){yl, ., Vxt olsun.  Bu  durumda
3ge0(2) ve A>0 icin, ¥; =A0X; i=12,..,k
dir.

Buna gore

Yo=Y =29 (% =% )= 203, (% = %) =2, (49 (X = %)) =2, (¥, - ;)

Y= Y1 =29 (% —%) =208 (% —%) =23, (29 (% —x)) =2, (¥, V)
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olduklar1 goriiliir ki bunun anlam {y2 = VYirea Y — yl}

vektorleri {y, —y,} vektorii ile ifade edilebilmektedir.

Bu ise r, =2 olmas1 ile ¢elisir O halde
{x4, ...,xk}s(j){yl, ..., i} denk olamazlar.
Ikinci olarak r; =2 ve r; =1 olsun. Ayrica,

Ji, j,s=2,...,k i¢in {X,—X,..,x —X]} sisteminde
lineer bagimsiz olan vektorler {Xi = X1 X —Xl},

{yz —Yiea Yy — yl} sisteminde lineer bagimsiz olan

vektdr de {y —y,} olsun. Bu durumda,

yz_yl:az(ys_yl)

Y=Y =3 (Y= V)
yazilabilir. Varsayalim ki
{x4, ...,xk}S(~2){y1, .,y olsun.  Bu  durumda
3g€0(2) ve 2>0 i¢in, y, = Agx;i=12,...,.k dir. Bu

ifade matrisel formda

Iy, v. Ve|=alAx  Ax, x|
yazilabilir.

Buradan

"ﬂ’xl AX, AX, ": gT ||y1 Y, Yy " olur. Bu

durumda i =1,2,...,k igin Ax, = gTyi dir. Boylece,

A% =%)=0" (¥, =¥)=9" (3, (Y= ¥1)) =3, (9" (Vo= ¥,)) = a,A (%~ %)

A% =%)=0" (ve-v)=0" (a (¥, - %)) =2, (0" (Y. - %)) = a4 (X, - x,)

esitlikleri  elde  edilir. Bu  esitliklere  gore
{X, =X, X — X} vektorleri {x,} vektorii ile ifade
edilebilmektedir. Bu ise
rank (||x, —x, X —x]) =2 olmastyla gelisir. Buna
gore

{X4, ) xk}s(~2){yl, e Vi) varsayimi yanligtir.
Dolay1s1yla,~ rn =2 ve r, =1 durumunda

{x4, ...,xk}s(j){yl, ...,Vi} denk olamazlar. ¢

Bezier Egrilerinin Denklik Sartlar
Linear Bezier Egrileri

Kontrol noktalar1 by, b; olan bir lineer Bezier egrisi, t €
[0,1] olmak iizere

B(t) = (1 —t)by + tb,
olarak tanimlamir. Teorem 1.3 ve Teorem 2.1 den
asagidaki teoremi ifade edebiliriz.

Teorem 3. Keyfi verilen X(t) ve Y(t) iki lineer Bezier
egrisi her zaman S(2)- denktir.

Kuadratik Bezier Egrileri

Kontrol noktalar1 by, by, b, olan bir kuadratik Bezier
egrisi, t € [0,1] olmak iizere

B(t) = (1 — t)?by + t(1 — )by + t°b,
olarak tanimlanir. Kuadratik Bezier egrilerinin kontrol
noktalarinin ranklari 2 oldugundan dolay1 Teorem 1.3 ve
Teorem 2.2 den asagidaki teoremi ifade edebiliriz.

Teorem 3.2. Kontrol noktalar1 by, by,b, Ve pg, p1, P2
olan X(t) ve Y(t) iki kuadratik Bezier egrisi S(2)- denktir
ancak ve ancak
(by —bg, by —by) _ (P1 — Po, P2 — Po)
(by —bg, by —bg)  (p1 — Po,P1 — Po)

ve
(b, = bg, b, —by)

(P2 — Po, P2 — Po?
(P1 — Po,P1 — Po)

(b = b, b; — Do)

dir.

Kubik Bezier Egrileri:

Kontrol noktalar1 by, by, b,, b olan bir kubik Bezier
egrisi, t € [0,1] olmak iizere

B(t) = (1 —t)3by + t(1 — t)%b; + t2(1 — t)b, + t3by
olarak tanimlanir. Kubik Bezier egrilerinin kontrol
noktalarinin ranklar1 2 oldugundan dolay1 Teorem 1.3 ve
Teorem 2.2 den asagidaki teoremi ifade edebiliriz.

Teorem 3.3. Kontrol noktalar1 by, by, b,, bz ve
Po, P1, P2, P3 Olan X(t) ve Y(t) iki kubik Bezier egrisi
S(2)- denktir ancak ve ancak

(b; — by, bj —by) _ (pi — Po, Pj — Po)

(b; —bg, by —byg) B (P1 — Po,P1 — Po)
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i<j; i,j=1,23dir.

Genel Bezier Egrileri:

Diizlemsel tim Bezier egrilerinin kontrol noktalarinin
ranklart 2 oldugundan dolay1 Teorem 1.3 ve Teorem 2.2
den asagidaki teoremi ifade edebiliriz.

Teorem 3.3. Kontrol noktalar1 bg,b,,...,b, Ve
Po, P1, > Pn Olan X(t) ve Y(t) iki Bezier egrisi S(2)-
denktir ancak ve ancak

(bi — bo, bj —bo) _ {Pi —Po,Pj ~ Po)
(by —bg, by —=bg)  {(P1 — Po,P1 — Po)

i<j; i,j=12,..,n dir.
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OZET

Bu calismada bireyin el damarinin biyometrik 6zelliklerine gore kisi tanimlamasi yapabilmesi i¢in kullanilacak
matematiksel formiilasyonlardan bahsedilmektedir. Ozniteligi ¢ikartilan ériintiinde kritik noktalarin birbirine
olan mesafelerinden yola cikarak, kisiye 6zgii matrisler olusturulmus ve bunlar daha sonra karsilastirilmak tizere
matris sekilde depolama biriminde saklaniimistir.

Anahtar Kelimeler: Damar Tanima, Mesafe Orani, Oklid

The Use of Euclidean Rule in the Hand Vein ldentification

Abstract

In this study, the mathematical formulas to be used for the identification of the person according to the hand tube
biometric properties are mentioned. The distances between critical points are calculated. These distances are
proportional to the distance of the reference points. With these ratios, matrices were created for each pattern.
Cluster information and personal information have been added for the search algorithm. Which are then used in
the matrix storage unit for comparison.

Keywords: Distance Ratio, Euclidean, Vein Identification

GIRIS Ar1, Alsaran ve Akarun’un yapmis oldugu ¢alismada
kisilerin yiiz ifadelerinden kizgin, mutlu, tizgiin gibi
tanimlama yapmuslardir. Burada dudaklarin ug
konumlari, burun ve ¢ene gibi ¢esitli noktalarin
belirlenmesi ve bu noktalarin birbirine olan
uzakliklarimi  belirlemigler ve  siiflandirma
yapmuslardir [3]. Ozniteligi ¢ikarilip siniflandirilan
veriler ayn1 zamanda kural tabanli uzman sistemler
iginde belli bir sistematik kurallar ¢ercevesinde de
ayrigtirllabilmektedir.

Biyometrik 6zellikler kural tabanli tekniklerle belirli
bir kural seti olarak tanimlanabilmektedir [4].Coklu
biyometrik tekniklerin birlestirilmesinde, Toplam
Kurali, Carpim Kurali, Minimum, maksimum ve
Bulanik Cikarim sistemi kurallar1 ile uygulamalar
yapilabilmektedir [5]. Thul ve arkadaslarinin 2016
yilinda yapmis oldugu ¢alisama da iris ve parmak izi
goriintiillerinin  toplam kuralina dayali eslesme
skorlar1 tizerinden yapmis oldugu arastirmada,
geleneksel tekniklerle dogru olarak tanimlanamayan
diisik  kaliteli  parmak izi  goriintiilerinin
dogrulanmasinda etkili oldugu saptanmustir [6].
Kurallar matematiksel formiillerle ifade edilebildigi
gibi, kodlama teknigi ile de yapilabilmektedir. “IF(
(user is “root” || “superuser”|| “system”) (
transaction_type is “Modification” (

Glinimiizde  bireylerin gesitli  biyometrik
Ozelliklerine  gore farkli tanima  sistemleri
kullanilmaktadir. Ornegin parmak izi ve yiiz tanima
icin genelde iki yontem kullanilmaktadir. Bunlar
filtreleme (dalgacik doniisiimlii) tabanli ve 6znitelik
tabanli yontemlerdir. Filtreleme tabanli tanima
sistemlerinde kisiye ait parmak izi ve yiiz orlintiileri
Gabor filtresi gibi filtrelere tabi tutulur. Bu filtre ile
ozellik vektorii olusturulur. Bu vektor ile veri
tabanindaki veriler bire bir karsilastirilir ve tanima
islemi gergeklestirilmeye calisilir. Oznitelik tabanl
tanimada ise, Oruintiilerdeki kritik noktalar bulunur.
Bu noktalar ile nokta kiimesi olusturulur. Bu nokta
kiimesiyle veri tabaninda kayitli nokta kiimeleri
arasinda bir dizi nokta tabanli esleme algoritmalar1
kullanilarak tanima gergeklestirilmeye caligilir [1].
Literatiir  incelendiginde bir¢ok smiflandirma
¢esidinin kullanildigr goriilmektedir. Kalkan ve
Maktav’in  yapmis oldugu arastirmada, dijital
goriintii ~ siniflandirmasint ~ kullanmiglardir.  Bu
siiflama tipinde kullanici  oriintiideki  dijital
sayilarla gosterilen spektral veriyi kullanarak g¢esitli
bantlar iizerinde spektral 6zelliklere gore pikselleri
siniflandirmigtir [2].
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not(time_stamp is normaltime_stamp))) THEN
(Alart:  “UnauthorizedModification”)” &rneginde
yetkisiz kisilerce biyometrik sablonun silinmemesi
i¢in olusturulan kural ciimlesi yer almaktadir [7].
Bu c¢aligmada el damarlarimin goérintiisic elde
edilirken ¢ekilen goriintiiniin mesafesi, agis1 gibi
farkliliklardan  etkilenmemesi  i¢in  noktalar
arasindaki mesafe oranlarina bakilarak tanima
kullanilacak  matematikse  formiilasyona yer
verilecektir. Tim kritik noktalarin birbirine olan
uzakliklarinin orani, Pisagor bagmtisi teknigi ile
kural tabanli bir dizi haline getirilecektir. Bu teknik
daha once kisilerin yiiz bigimine gore etnik kdkeni
belirleme ¢aligmasinda kullanilmigtir[8].

MATERYAL VE METOT

Bu c¢alismada, Aktag tarafindan elde edilen
goriintiilerden faydalanilmigtir [9]. 10 farkl kisiden

Sekil 1. Kritik noktalar1 belirlenmis damar Griintiisii

sporlu, hamile, soguga maruz kalmis ve normal el
oriintiilerinden olusan toplam 40 el Oriintiisi
incelenerek calisma yapilmistir.

Aktas tarafindan yapilan ¢aligma sonucunda Kritik
noktalar1 daha Once tespit edilmis [9] damar
goriintiileri {izerinden mesafe orani yaklagimi icin
yapilan iglem basamaklari su sekildedir.

Oncelikle Sekil 1°de kritik noktalar1 belirlenmis
ornek bir orlintii goriilmektedir. Kisinin el damar
goriintiisiindeki kritik noktalarinin birbirine olan
mesafeleri  hesaplanip  matrise  atildiginda,
Olgeklendirme sorunu ¢ikmaktadir. Yani aym
goriintii eger daha uzak mesafeden alinmissa
noktalar birbirine daha yakin olacaktir (Sekil 2).
Buda iki nokta arasindaki mesafenin degismesine
yani kisiye ait olan matrisin degismesine neden
olacakti

Sekil 2. Uzaktan elde edilmis Oriintii

Asagida Sekil 3 (a) ve (b)’de, bu goriintiilerin ham halleri yer almaktadir.

a)

b)

Sekil 3a, b. Farkli uzakliklardan ¢ekilmis ham el goriintiisii

Bu problemi ¢dzebilmek i¢in sabit bir biiytikliikle
oranti kurulmustur. Bunun icin referans noktasi
olarak belirlenen ¢iviler arasindaki mesafe sabittir.
Gorintii yakindan da c¢ekilse uzaktan da gekilse
kritik noktalarin arasindaki mesafe ile referans
noktalar1 arasindaki uzakliga orantisal olarak esittir.
Bu yontemde gizli Markov modeli hesaplamasi
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yapilmigtir.  “Gizli Markov modeli tasvirlerin
taninmasinda yaygin olarak kullanilir. Bu metot
insan yiizii gibi yapilar1 tarif edilmesine imkan verir”
[10]. Kisiyi tanimlayacak matrisler esit boyutta
olamayacaktir. Her bir el goriintiisiinde farkli sayida
kritik nokta oldugu gibi, ayn kisinin farkli sartlarda
kismi degisen damar Oriintiisii olacagindan kritik



nokta sayist da degisebilir. Bu durumda matris
biyiikliigii de degisecektir. Bu sebeple orantisal
olarak birbirine en yakin olan matrislerin ayn1 kisi
oldugu varsayimu ile calisma yapilmistir. Temel olan
matematiksel yaklagim su sekildedir (Sekil 4).
Referans

Noktalar arasindaki mesafe;

(Pap) = /|Pax — Pbx|2 + |Pay — Pby| 2 (1)

Sekil 4.Referans Noktalar

Asagidaki ornek olarak gosterilen kisinin damar
oriintiisii incelendiginde, goriintiide toplam 46 kritik
nokta tespit edilmistir (Sekil 5). Her 6riintiiniin farkl
oldugu diistiniildiigiinde kritik nokta sayis1 da
degisecektir. Hatta bir kisinin farkli gartlar altinda
damarlarindan gecen kan miktar1 farklilastiginda
oriintliniin de kismen degistigi diisiiniildiigiinde yine
kritik nokta sayis1 degisecektir.

Sekil 5. Ornek damar driintiisiiniin kritik noktalar

Her bir kritik noktadan diger kritik noktalara uzaklik
Oklid bagintist ile hesaplanir.
Ornegin;

U(ps,pa6)=y/|P3x — P46x]|2 + |P3y — P46y|2 (4)
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formiili ile iki nokta arasindaki uzaklik bulunur. Bu
degerin anlam kazanabilmesi i¢in referans noktasina
olan orani bulunur.

O(p3,pa6) = U(p3,pas) / (Pap) (5)



Tiim noktalar i¢in bu uzaklik orani hesaplanir. Bu
Ornekteki gibi 46(n) kritik nokta varsa;

Bir noktadan diger noktalara hesaplanacak uzunluk
sayisi (n-1) adettir. Her bir noktaya daha once
kendisine kadar hesaplanan nokta sayisi kadar
uzunluk oOl¢li oram1 hesaplandifindan sirayla
hesaplanan uzunluk orani birer azalarak nihayetinde
son noktadan hesaplama yapilmaz. Bu durumda
matristeki toplam uzunluk orani sayisi;

_ (n—-1)*(n-1+1) _ nx(n-1)
B 2 T2

MB:

(11)

Formiilii ile birinci kisinin el damarlart driintiisiiniin
matris uzunlugunu verir.

Bu matriste karsilagtirmalarin daha iyi olabilmesi
icin  verilerin  kiigiikten  biiylige siralanmasi
gerekmektedir. Her bir kisi i¢in bu matrisler veri
tabaninda saklandiginda oriintiisii okutulan kisinin
bu matrislerle tek tek karsilagtirilarak en yiiksek
benzerlik oranina sahip olan kisiyi bulmasi
hedeflenmektedir. Ancak veri tabaninda ¢ok sayida
Oriintiinin ~ olmast  bu  smmamayi  oldukga
yavaglayacaktir.

Sinamanin hizli olabilmesi i¢in matrisin ikinci
satirmin ilk siitununa kritik nokta sayisi bilgisi
girilir. Kritik nokta sayisina gore el Oriintiileri
gruplara ayrilir ve aranan Oriintiiniin kritik nokta
sayis1 hangi kiimeye denk diisiiyorsa burada arama
islemi gerceklestirilir. Ancak bu kiimeler birbirinden
keskin rakamlarla ayrilamaz. Ciinkii ayrim noktasina
yakin bir kisinin el oriintiisii farkli sartlarda degismis
ve say1 itibariyle bir ist ya da bir alt gruba denk
disebilir.  Bu durumda kendi matrisi ile
kargilagtirllmayacagi igin olumlu sonug
bulunamayacaktir. Bu yiizden Azeri kokenli Prof.
Lotfi Zadeh tarafindan ilk kez 1965 yilinda tanimi
yapilan Bulanik kiimler kullanilmasi gerekmektedir.
“Bulanik Kiime kesin gegisleri elimine ederek
belirsizlik kavraminin tamimimi yeniden verir ve
evrendeki biitiin bireylere liyelik derecesi degerini
atayarak matematiksel olarak tabimlar [11]”.
Ornegin kritik noktalara gore kiimeler;

Az kiimesi 0-50 kritik noktasini baridiriyorsa;

Orta kiimesi 35- 75 kritik noktasina

Cok Kiimesi 60-100 Kritik noktasina

Asirt Kiimesi= 85 ve iizeri kritik noktasina sahip
olsun.

Bu kiimleri su sekilde genellestirmistir [11].

Her x€ X i¢cim pa (X) degeri asagidaki gibi
belirlenmistir.

ua= {1 yalnizca x€ A; 0 Yalmzca x ¢ A}

Bu fonksiyon, kiime evren elamanlarini 0 ve 1°den
olusan bir kiimeyle cergeveler.

ua=X>{0,1}
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SONUC
O(p3,pas) = U(p3,pas) / (Pab) (10)

Formiilii ile kritik noktalar arasindaki mesafelerin
referans araligina gore orani bulunarak dizeye atanir.
Bu dizinin kiiciikten biiyiige dogru siralanmasi ile
kisiye 6zgii damar izinin dizisi elde edilmis olur.
Elemanin kiime igindeki {iyelik derecesini veren ve
Ozel bir aralikta evrensel kiimenin elemanlarina
deger atayan fonksiyon olarak genellestirilebilir. Bu
durumda olusturulacak matrisin ikinci ve Ugiincii
stitununda Oriintliniin hangi kiimeye denk geldigini
gosteren  sayisal deger konulmasi, arama
algoritmasinda daha hizli sonu¢ bulunmasina yol
acacaktir.

Veri tabanina saklanan el oriintiisiine kisinin kimlik
bilgileri eslik etmelidir. Buda matrisin {igiincii
satirinda, Pasaport ID, Ad, Soyad, Uyruk, Adres gibi
bilgiler igermelidir.
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ABSTRACT

The Burkholder-Davis-Gundy’s inequalities and the sharp maximal function inequalities for martingale inequalities
are established for rearrangement invariant quasi-Banach function spaces. Martingale inequalities very important in
mathematic Martingale inequalities are worked by very mathematicians. We will establish some weighted
Martingale inequalities for rearrangement invariant quasi-Banach function spaces.

Keywords: Banach space, Martingale inequalities, Sharp maximal function

Yeniden Diizenlenmis Degismez Quasi-Banach Fonksiyon Uzaylarinda Agirhkh
Martingale Esitsizlikler

Oz

Daha 6nce yeniden diizenlenmis degismez quasi Banach fonksiyon uzaylarinda Martingale esitsizligi i¢in sharp
maksimal fonksiyon ve Burkholder-Davis-Gundy’s esitsizlikleri kurulmustu. Martingale esitsizlikleri matematikte
¢ok onemli bir yere sahiptir. Bir ¢ok matematikgi tarafindan tizerinde durulmustur. Bizde yeniden diizenlenmis
degismez quasi- Banach fonksiyon uzaylarinda agirlikli Martingale esitsizliklerini ingsa edecegiz.

Anahtar Kelimeler: Banach uzayi, Martingale esitsizlikleri, Sharp maksimal fonksiyon

INTRODUCTION

Our aim in this paper is the generalization of some
weighted martingale inequalities to rearrangement
invariant quasi-Banach function spaces. The study of
martingale inequalities on Banach function spaces have
been further extended to Doob’s inequality, Davis
inequalities and Doob’s decompositions in [1, 2]. Since
the establishment of some important martingale
inequalities in Lebesgue spaces, such as the Burkholder-
Davis-Gundy’s inequalities [3], there are several
generalizations on these inequalities to general function
spaces. The martingale inequalities for sharp functions
on Lebesgue spaces was obtained in [4-11]. For
instance, the Burkholder-Davis-Gundy’s inequalities is
generalized to Banach function spaces in [12, 13, 14,
15-18]. The Burkholder-Davis-Gundy’s inequalities and
the sharp maximal function inequalities for martingale
are established for rearrangement invariant quasi-
Banach function spaces in [19, 20]. Furthermore, we are
also interested in the some weighted martingale
inequalities for sharp functions. In [21-25], the
corresponding results in Orlicz spaces and in term of
modular were obtained. The martingale inequalities of
sharp functions on Lorentz spaces is recently showed in

[26]. In this paper, we extend the Burkholder-Davis-
Gundy’s inequalities and the martingale inequalities of
sharp functions to quasi-Banach function spaces.

The result for martingale inequalities of sharp functions
is also motivated by the following inequality for locally

integrable functions on B™

13, (Flle < ClF* e

where £ € LP{R™), f#is the sharp maximal function

of f and M (£ is the dyadic maximal function of f
[27, 28]. For the Burkholder-Davis-Gundy’s
inequalities, they are valid for any quasi-Banach

function spaces X with 1 < Py = g, <= €©. The
Burkholder Davis-Gundy’s inequalities cannot be
generalized to quasi-Banach function spaces with

Px == 1. For instance, in [28, Proposition 2.16], a
counterexample is given to show that the Burkholder-

Davis-Gundy’s inequalities are not valid on L? with
0 << p == 1. Therefore, our result already cover the
range 1 = Py = g, < @ | the only possible
generalization isto the range 1 <X p = g5 =2 00

0=p="rco
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Auxillary Statements and Definitions

Let {11,%, %) be a complete probability space. We
denote the space of measurable function on (11X, %}
by K. Let 4 = (A, ),.0 be a filtration. That is,
(n‘lﬂ]ﬂ_au is a nondecreasing sequence of sub @
algebras of Zwith £ = a5 e, ].

Let 'E-"q-_j_ = 'E-"qru.

The conditional expectation operators relative to e,
are denoted by ML, For any martingale f = ()20
on 1, write d;f = f, — fi_y , i = 0. The maximal
function, the square function (quadratic variation) and
the conditional square function (conditional quadratic

variation) of f are defined by

M, (f) = suPgeienl fil, M(F) = sup,qlfil,
5.(F) = (Ereld F12)Y2,
S(F) = (EZ4ld F1Y2,
Fﬂ.':f:' = ':E?:u M,_,. |dff|2j1f2,
s(F) = (X2, M,_,. |d, fIDY?

respectively.

Let O="r =03 For any uniformly integrable
martingale f = (fn]ngl} on I, the sharp functions of
F are defined by

FAr=sup,. M, If — f,_1l, y
£S5 = suppeo (M, [S2(F) —S2_. (A7) ™,
1
£2 = supp (M, [s20F) — 525 (]72) 7"

respectively. For any f € X the distribution function
of f is given by

WD =Ax e nlf(x)| >4, A=0
The decreasing rearrangement of f is defined by
FO=imflA (A<t} t=0

Definition 2.1. A quasi-Banach space X © X is called
a rearrangement invariant quasi-Banach function space
if there exists a quasi Banach function space £ on (0,00)
with quasi-norm pgz H{(0,c0) = [0,00] so that
IFll, = pz(f*), F €EX where K(0,c0] denote
the set of Lebesgue measurable functions on (0,).
Notice that whenever X is a rearrangement-invariant

Banach function space studied in [4, Chapter 2,
Definition 4.1] over an nonatomic measure space, the

existence £ of associated with X is guaranteed by the
Luxemburg representation theorem [4, Chapter 2,
Theorem 4.10]). Therefore, Definition 2.1 is a
generalization of the notion of rearrangement-invariance
to quasi Banach function spaces. We recall the
definition of the Boyd indices on quasi-Banach function

spaces. For any 5 = 0 and f € K(0,c0), define
(D f)(x) = f(5x), x € (0,c0).

Let || D, |l +_, #be the operator norm of I, on X

Definition 2.2. Let X be a quasi-Banach function space
on X', The lower Boyd index of X, ¥, and the upper
Boyd index of X, & , are defined by

px=mp{p:EIC:=D such that ¥ 0= 5 =

-1
L IDlgag < €57 72}

and
G5 = inf{q: AC >0 such thatv 1=

-1
5, 11D, llgag < €57 e}

respectively.

The following inequalities give the connection between

the decreasing rearrangements of K ( f) and ¥, which
plays a fundamental role on the proof of the martingale
inequalities of sharp functions on quasi-Banach function
spaces.

Definition 2.3. A weight function on a set Q is a
mapping from € to the real numbers W s
nonnegative, almost everywhere positive function
onQ).

w:Q—>R

Proposition 2.1. Let 1 = r = ¢©. For any uniformly

integrable martingale f = [fﬂjﬂgu onll, andt = 0
we have

(M) () < a(r*)(8/,) + (M(P) (21),
(2.1)

(SCAY (&) = 4(F7 (E,) + (S0 (20),
(2.2)

(s() (0 = alF (8,) + (s(F) (20,

(2.3)

For the proof of (2.1), the reader is referred to [22,
Lemma 4]. The reader is refereed to [26, Lemma 1] for
the proofs of (2.2) and (2.3). We report a result from
Bagby and Kurtz which is originally used to establish
the rearranged good # inequality for maximal singular
integral operator and Hardy-Littlewood maximal

functions on E™. The proof of the following proposition
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is given in [22, Theorem 3.6.9]. For completeness, we
provide the proof of the following proposition.

Proposition 2.2. Let f, & be a pair of measurable
functions on I1 . If f, g satisfy

FrEs e+ cgtf)e=0

2.4)

then

o sa2cg(ty)+c [T g (s) ‘:—3 t = 0.
2.5)

For the proof of Proposition 2.2, the reader is referred to
see [20, Proposition 2.2.]

We obtain the martingale inequalities for sharp
functions and the Burkholder Davis-Gundy’s
inequalities on quasi-Banach function spaces in this
section. We begin with the martingale inequalities for
sharp functions.

MAIN RESULT

Theorem 3.1. Let 1 =¥ =0c and let W is
nonnegative, almost every where positive function on [l
and let X be a rearrangement-invariant quasi Banach
function space on K with 0 << Py = ff <= €C. For
any uniformly integrable martingale f = {_f,,J =0 On
I, we have

180 f, will, < CICFwI®ly,
(3.1)

ISCFw)ll, = Cll[f wiZll .

(3.2
50, will, = CIIIZf wizlly,
(3.3)

Proof. We only give the proof for (3.1) because the
proofs for (3.2) and (3.3) follow similarly. Proposition
2.1 assures that

(MOFw)) () < 4((Fw)™) (5,) + (MOF,w)) (20,

In view of Proposition 2.2, we find that

(05, )) (8 = 2007 w)™) (E,) +
R CAGWNGIE

As [ F#7* is a decreasing function, this yields

(MF,w)) (6) < 20((F, w)*) (/5] +

C E?;u[f: W:'#:'* [th]
(3.4)

According to Aoki-Rolewicz theorem [13, Theorem
1.3], we have a & = 0 such that g7 (. satisfies the

triangle inequality. Therefore, applying p;[.j on both
sides of (3.4), we find that

pr((Mfw))® = .
2o (23, 1)) " +
CEZyp7((Dulfow)®))"

That is,

12 £, wllE < Coe(Dpu(Fiw)*) +
CE20pz(Dulf, W)™

Since 0 << P = ffx <= £O, we have
0= p <P, < g, < g < 00 such that for some
=0

-1
D77 = Cs ’(?;,
1D Nlsuz < Cs 79,

0=s5=1,

The above bounds on the operator norms of I
0= 5 < 0 yjeld

IMCF WA < CICF, w)?, + cz

=0

2 e O, w12
= ClCF,wi® I3

for some £ = O which gives our desired result.
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MSUFBD
Mus Alparslan Universitesi Fen Bilimleri Dergisi
Mus Alparslan University Journal of Science

Yazim Kurallari

Haziran ve Aralik sayist olmak iizere yilda iki defa yayimlanan uluslararast hakemli bir dergidir.
Derginin asil amaci fen bilimleri, temel alanlar ve miihendislik alanlarinda nitelikli akademik
calismalarin yayimlanmasina katki yapmaktir.

Dergide yayimlanan makaleler yazi islerinin izni olmaksizin baska hig¢ bir yerde yayimlanamaz
veya bildiri olarak sunulamaz. Kismen veya tamamen yayimlanan makaleler kaynak
gasterilmeden hicbir yerde kullanilamaz. Dergiye génderilen makalelerin icerikleri 6zgiin, daha
once herhangi bir yerde yayimlanmamis veya yayimlanmak iizere génderilmemis olmalidir.
Makaledeki yazarlar isim sirast konusunda fikir birligine sahip olmalidir.

Makalenin hazirlanmast sirasinda yardimcit olmasi amactyla, internet sitemizde yazarlar igin
linkinin altinda yer alan MSUFBD Dergisi yazim kurallarina gére hazirlanmis “ornek_makale”
dosyasini bilgisayariniza indirmeniz ve makalenizi bu makaleyi érnek alarak hazirlamaniz,
diizenlemelerde kolaylik ve zaman tasarrufu saglayacaktir. Bu makaleyi bilgisayariniza Word
programinda sablon (template) olarak kaydederek de makalenizi hazirlayabilirsiniz.

e Makaleler MS Word 2007 veya iistii bir stirimde hazirlanarak génderilmelidir.

e Sayfa yapisi 6zel boyutta (15.5x23 cm), MS Word programinda, Times New Roman veya
benzeri bir yazi karakteri ile 10 punto, tek satir araligiyla yazilmaldir. Sayfa kenarlarinda
list 2.5 cm olmak tizere diger kenarlar i¢in 2.5 cm bosluk birakilmali ve sayfalar
numaralandirilmalidir.

e Yazar(lar)in ad(lar) ve soyad(lar), kurumsal unvanlari; yazar(lar)in gorev yaptigi
kurum(lar) ve e-posta adres(ler) bilgileri verilmelidir. Ayrica makalelerde sorumlu yazar
belirtilmelidir. Times New Roman 10 punto, tek satir araligiyla yazilmalidir.

e Makale bashgy, icerikle uyumlu, igerigi en iyi ifade eden bir baslik olmalidir. Baslik, kalin
ve 12 punto biiyiikligiinde olmali ve ilk harfler biiyiik olacak sekilde sayfa ortalanarak
yazilmahdir. Makaleler ayni 6zellikte Ingilizce bir baslik/title iermelidir.

e Makalenin basinda, konuyu kisa ve 6z bicimde ifade eden ve en az 75, en fazla 150
kelimeden olugan Tiirkge “Oz” bulunmalidir. Oz iginde, yararlanilan kaynaklara, sekil ve
cizelge numaralarina deginilmemelidir. Adres/ler den 2 satir bosluk birakildiktan sonra,
Times New Roman 10 punto, tek satir araligiyla yazilmalidir. Oziin altinda bir satir bosluk
birakilarak, en az 3, en ¢ok 6 sdzciikten olusan anahtar kelimeler verilmelidir. Anahtar
kelimeler makale icerigi ile uyumlu ve kapsayici olmalidir. Ayni sekilde makaleler
ingilizce bir baghk/title, anahtar sézciikler/keywords ve 6z/abstract icermelidir.

e MSUFBD’in yayin dili Tiirkce ve ingilizcedir.

e Herhangi bir sempozyum veya kongrede sunulmus olan ¢alismalar kongrenin adj, yeri ve
tarihi belirtilerek yayimlanabilir. Bir arastirma kurumu veya fonu tarafindan desteklenen
calismalarda destegi saglayan kurulusun adi ve proje numarasi verilmelidir.



1.

Makaleler Giris, Materyal ve Metod, Deneysel Kisim, Gereg ve Yontem, Tartisma, Sonug vb.
yer alacak sekilde hazirlanmali ve alt basliklar ikinci derece bagsliklar Times New Roman
10 punto ile saga hizal olarak diizenlenmelidir.

Formiiller ve denklemler Math Type ya da Word Denklem Diizenleyici kullanilarak
yazilmaldir.

Calisma, dil bilgisi kurallarina uygun olmalidir. Makalede noktalama isaretlerinin
kullaniminda, kelime ve kisaltmalarin yaziminda en son ¢ikan TDK Yazim Kilavuzu esas
alinmaly, agik ve yalin bir anlatim yolu izlenmeli, amag¢ ve kapsam disina tasan gereksiz
bilgilere yer verilmemelidir. Makalenin hazirlanmasinda gecerli bilimsel yontemlere
uyulmali, calismanin konusu, amaci, kapsami, hazirlanma gerekgesi vb. bilgiler yeterli
o6lctide ve belirli bir diizen icinde verilmelidir.

Bir makalede sirasiyla 06zet, ana metnin bolimleri, kaynak¢a ve (varsa) ekler
bulunmahdir. Makalenin bir “Giris” ve bir “Sonu¢” bolimii bulunmaldir. “Giris”
calismanin amaci, dnemi, dénemi, kapsami, veri metodolojisi ve planini mutlaka
kapsamalidir. Konu gerektiriyorsa literatiir tartismasi da bu kisimda verilebilir. “Sonug”
arastirmanin amag ve kapsamina uygun olmal, ana ¢izgileriyle ve 6z olarak verilmelidir.
Metinde s6zii edilmeyen hususlara “Sonu¢”ta yer verilmemelidir. Belli bir diizen saglamak
amaciyla ana, ara ve alt basliklar kullanilabilir.

Tablo/Sekillerin numaras1 ve bashgl bulunmalidir. Tablo ¢iziminde dikey cizgiler
kullanilmamalidir. Yatay cizgiler ise sadece tablo icindeki alt basliklar1 birbirinden
ayirmak i¢in kullanilmalidir. Tablo/Sekil numarasi liste, tam sola dayali olarak Times New
Roman 10 punto yazilmali; tablo/sekil ad1 ise, her sézciigiin ilk harfi biiyiik olacak sekilde
yazilmalidir. Ayrica tablo/sekiller siyah beyaz baskiya uygun hazirlanmalidir.

Makalede, diizenli bir bilgi aktarimi saglamak lizere ana, ara ve alt bagliklar kullanilabilir.
Makale baslig1 disindaki diger tiim basliklar 10 punto yazilmalidir. Birinci derece basliklar
biiyiik ve koyu karakterde; ikinci derece basliklar, yalmz ilk harfleri biiyiik ve koyu
olmayan; ti¢lincii derece basliklar ise yalniz ilk harfleri biiytlik, koyu olmayan ve italik
harflerle yazilmalhdir. Ayrica basliklar, 6ncesi ve sonrast 6 nk olacak sekilde
ayarlanmalidir

BiRINCi DERECE BASLIK

1.1.  Ikinci Derece Baslik
1.1.1. Ugiincii Derece Baslik

e Kaynak gostermede makale icerisinde “koseli parantez igerisinde numara” ile
yazilmalidir. Her kaynak kendi orijinal dilinde verilmelidir. Kaynaklar Times New
Roman 9 punto ile yazilmalidir. Kaynaklar yazilirken siralama asagidaki sekilde
olmahdir:

e ChenY.R, ChaoK., Kim M. S. Machine vision technology for agricultural applications,
Computers and Electronics in Agriculture, 36, 173-191, 2002.

e Kumar A. Computer vision based fabric defect detection: a survey, IEEE
Transactions on Industrial Electronics, 55, 348-363, 2008.

e Yetis H, Baygin M., Karakose M. A New Micro Genetic Algorithm Based Image
Stitching Approach for Camera Arrays at Production Lines, The 5th International
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Conference on Manufacturing Engineering and Process (ICMEP 2016), 25-27 May,
2016.

Aydin 1., Karakose E., Karakose M., Gengoglu M.T., Akin E., A New Computer Vision
Approach for Active Pantograph Control, IEEE International Symposium on
Innovations in Intelligent Systems and Applications (IEEE INISTA 2013), Albena,
Bulgaria, 2013.

Lim S. H. Video-processing applications of high speed cmos image sensors, The
Degree of Doctor of Philosophy, Stanford University, 2003.

MSUFBD’e yazim kurallarina uygun olarak génderilen makaleler, daha sonraki asamada
intihal denetiminden gecirilir. Dergide intihal denetimi iThenticate programi ile
yapilmaktadir ve intihal denetiminde kabul edilebilir benzerlik orani en fazla %20
olmalidir.

Yayim asamasinin ilk adimi i¢cin makaleler Online Basvuru Sistemi araciligiyla
yollanmalidir. Bagvurunun hemen ardindan elektronik posta adresinize otomatik
olarak bir onay mesaji génderilecektir. Daha fazla bilgi i¢in http://dergipark.gov.tr/
msufbd elektronik adresi araciligiyla editoriimiizle baglantiya gecilebilir.



Instructions for Authors

MSUFBD is an international peer-reviewed journal that is published two times a year. The
purpose of the journal is to make contributions to publishing qualified academic studies in
sciences, basic and engineering areas.

The articles that are published in the journal cannot be published or presented anywhere else
unless permission is granted from the editorial board. The articles that are published either
partially or completely cannot be used anywhere else unless reference is given. The content of
the articles that are sent to the journal has to be authentic, not previously published or sent to
be published. The authors of the articles have to have a consensus regarding the list of the names
in the article.

If you download the “sample article” that was prepared according to spelling rules and format
of the MSUFBD Journal from our website through the link for authors to help you prepare the
article, this will save your time and facilitate the preparation process. You can also prepare your
article by saving this sample as a template on the Microsoft Word program.

e The articles should be in MS Word 2007 or higher version.

e The layout has to be custom-designed (15.5x23 cm). The file format has to be MS Word.
The font has to be Times New Roman or a similar one with a size of 10. The file has to have
single-line spacing. Page margins have to be 2.5 cm on the top and 2.5 cm for all the other
sides. The pages have to be numbered.

e The articles need to include the name(s), surname(s), institutional title(s), institution
name(s), and e-mail address(es) of the author(s). In addition, the corresponding author
has to be indicated in the articles. The font has to be Times New Roman with a size of 10
and single line spacing.

e The title of the article has to be consistent with the content and must reflect the content
in the best way possible. The title has to be boldface with a font size of 12. The first letter
of all the words has to be uppercase. The title has to be centered. The articles need to have
an English title with the same properties.

e The article needs to include an “Abstract” at the beginning not less than 75 words nor
longer than 150 words summarizing the content in the most precise and concise way. The
abstract must not include references, figures, and table numbers. Leaving a space under
the abstract, the author has to add keywords including at least 3 and utmost 6 words. The
keywords have to be consistent with the content and need to be comprehensive. Similarly,
the articles have to include an English title, keywords, and abstract.

e MSUFBD is published in Turkish and English.

e The works that are presented in any symposium or congress can be published after
specifying the name, place and the date of the congress. The works that are supported by
a research organization or fund have to indicate the name of the supportive organization
and the number of project.

e The articles have to be organized as introduction, body, experimental, result and
discussion and conclusion. Sub-titles and lower-level titles have to have a font size of 10
and be right-aligned.
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Formulas and equations need to be written via Math Type or Word Equation Editor.

The study has to comply with grammatical rules. The latest Turkish Language Association
Spell Check has to be employed regarding the use of punctuation, spelling of the words,
and abbreviations. The text is expected to be clear and simple. No expressions out of
purpose and scope must be included in the work. The valid scientific methods have to be
employed to prepare the article. The content, purpose, scope, justification, etc. of the study
have to be provided as much as needed in a certain order.

An article is expected to include abstract, sections of the main text, references, and
appendices (if there is any) respectively. An article has to have an “Introduction” and
“Conclusion” sections. The “Introduction” is definitely expected to include the purpose,
importance, period, scope, data methodology, and outline of the study. If it is necessary
for the subject to be dealt with, literature review can be given in this section as well. The
“conclusion” needs to be in compliance with the study’s purpose and scope. It needs to be
given generally and concisely. The points that are not mentioned within the text must not
be included in “conclusion”. Headings, titles, and sub-titles can be used to organize the
text.

Tables/Figures need to be numbered and given with their titles. No vertical lines must be
used to draw the tables. Horizontal lines can only be used to separate the sub-titles within
the table from each other. Table/Figure number has to be at the top left-aligned and non-
Italic with Times New Romans 10 font. The name of tables/figures has to be written with
each word having its first letter uppercase. In addition, tables/figures have to comply with
black and white print. If there is anything in the table that requires reference, the
references must be given at the bottom of the table with in-text reference format.

Headings, titles, and sub-titles can be used to ensure an ordered information transfer. All
the other titles except for the title of the article have to have a font size of 10. First-level
titles need to be uppercase and boldface; the first letters of all the words in the second-
level titles need to be uppercase and not boldface; and only the first letters of the words
in the third-level titles need to be uppercase, and these titles have to be italic. In addition,
the titles have to be organized with 6 nk before and after the title.

FIRST-LEVEL TITLE

1.1. Second-Level Title
1.1.1. Third-level Title

(i) The reference should be marked with "number in square brackets" in the article.
Each reference must be given in its original language. The references should be
written in Times New Roman 9 point. When writing the references, the sequence
should be as follows:

e ChenY.R, ChaoK, Kim M. S. Machine vision technology for agricultural applications,
Computers and Electronics in Agriculture, 36, 173-191, 2002.



e Kumar A. Computer vision based fabric defect detection: a survey, IEEE
Transactions on Industrial Electronics, 55, 348-363, 2008.

e Yetis H, Baygin M., Karakose M. A New Micro Genetic Algorithm Based Image
Stitching Approach for Camera Arrays at Production Lines, The 5th International
Conference on Manufacturing Engineering and Process (ICMEP 2016), 25-27 May,
2016.

e Aydin I, Karakose E., Karakdse M., Gengoglu M.T., AKin E., A New Computer Vision
Approach for Active Pantograph Control, IEEE International Symposium on
Innovations in Intelligent Systems and Applications (IEEE INISTA 2013), Albena,
Bulgaria, 2013.

e Lim S. H. Video-processing applications of high speed cmos image sensors, The
Degree of Doctor of Philosophy, Stanford University, 2003.

The manuscripts that comply with the publication principles of anemon are passed
through plagiarism checking. The journal uses the Ithenticate software to detect instances
of overlapping and similar text in submitted manuscripts. If the similarity level is above
%20, the manuscript is not accepted for publication.

The articles are sent through Online Application System for the first step of the
publication. An automatically-sent confirmation message is sent to your e-mail address
upon the completion of the application. For further information, please contact the editor
via http://dergipark.gov.tr/msufbd.
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Degerlendirme Stireci

MSUFBD’e gonderilen yazilar, 6nce Yayin Kurulunca dergi ilkelerine uygunluk a¢isindan
bir 6n degerlendirmeye tabi tutulur. Dergi kapsamina girmeyen veya bilimsel bir yazi
formatina icerik ve sgekil sartlar1 agisindan uymayan yazilar, hakemlik stireci
baslatilmadan geri ¢evrilir ya da baz1 degisiklikler istenebilir. Yayin icin teslim edilen
makalelerin degerlendirilmesinde akademik tarafsizlik ve bilimsel kalite en 6nemli
olctitlerdir.

MSUFBD’e yayin kurallarina uygun olarak gonderilen makaleler, daha sonraki asamada
intihal denetiminden gecirilir. Mus Alparslan Universitesi Fen Bilimleri Dergisi’nde intihal
denetimi, Ithenticate paket programi aracilifiyla gerceklestirilmekte ve intihal
denetiminde, benzerlik orammin %20’nin {stiine ¢ikmamasi gerekmektedir. ilgili
¢alismada herhangi bir intihale rastlanmadigi takdirde degerlendirilmek tizere o alandaki
¢alismalariyla taninmis iki hakeme gonderilir. MSUFBD Dergisi, siirecin her agamasinda,
hakem ve yazarlarin isimlerinin sakli tutuldugu ¢ift-kdr hakemlik sistemini
kullanmaktadir. Hakem raporlar bes yil siireyle saklanir. Makaleyi degerlendiren iki
hakemden birisinin olumlu digerinin olumsuz rapor vermesi durumunda makale {i¢lincii
hakeme gonderilmekte veya Yayin Kurulu, hakem raporlarini inceleyerek nihai karari
vermektedir.

MSUFBD’e gonderilen calismalarda yazarlar, hakem ve Yayin Kurulunun elestiri ve
onerilerini dikkate alirlar. Katilmadiklar1 hususlar varsa gerekgeleriyle birlikte itiraz etme
hakkina sahiptirler. Dergideki hakemlik siirecinde, akademik unvana sahip kisilerin
yayinlari icin ancak esit ya da list derecede akademik unvana sahip kisiler hakem olabilir.

MSUFBD’e hakem degerlendirme siireci, istenilmeyen nedenlerden dolay1 bazen uzun
siirebilmektedir. Normal kosullarda edit6ér tarafindan 6n degerlendirme asamasi bir
hafta; hakem degerlendirme siireci de 8 hafta olarak planlanmaktadir. Ancak
hakemlerden zamaninda doéniis olmamasi nedeniyle yeniden hakem atama vb.
nedenlerden dolay1 hakem degerlendirme siireci uzayabilmektedir.

MSUFBD’e makale gdnderen yazar/yazarlar, Derginin s6z konusu hakem degerlendirme
kosullarini ve siirecini kabul etmis sayilirlar.

MSUFBD’de yayimlanmasina karar verilen (kabul edilen) ¢alismalarin telif hakki, Mus
Alparslan Universitesi'ne devredilmis sayilr.
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Peer Review Process

The papers that are sent to MSUFBD are subjected to preliminary assessment by the
Editorial Board to see whether the work complies with the principles of the journal. The
papers that are out of the scope of the journal or do not comply with the format of a
scientific text either in terms of content or style are either rejected or demanded to be
corrected prior to peer-review process. Academic objectivity and scientific quality are the
most important criteria for the assessment of the articles that are submitted to be
published.

The articles that comply with the publication principles of MSUFBD are passed through
plagiarism checking. Journal of Social Sciences of Mus Alparslan University uses the
iThenticate software to detect instances of overlapping and similar text in submitted
manuscripts. The journal allows an overall similarity of 20% for a manuscript to be
considered for publication. After determining an acceptable similarity rate, the article is
sent to two reviewers who are known for their studies in the relevant field. MSUFBD
employs double-blind review system in which the names of neither the reviewers nor the
authors are disclosed in any of the phases of the process. Reviewer reports are saved for
five years. If one of the reviewers gives positive feedback while the other gives negative
feedback, the article is either sent to a third reviewer or Editorial Board examines the
reviewer reports to make the final decision.

The authors submitting papers to MSUFBD take into account the criticisms and
suggestions of the reviewers and the Editorial Board. The authors also have the right to
object to the points with which they disagree. In the reviewing process, the publications
of people with academic titles are only reviewed by academics of either an equal or a
higher degree.

Assessment process of MSUFBD may sometimes take long periods of time due to
undesired reasons. Normally, preliminary assessment by the editor takes a week while
reviewer’s assessment period takes 8 weeks. However, reviewer assessment process may
get longer when reviewers do not respond on time or in cases of appointing a new
reviewer and so on.

The author/authors submitting papers to MSUFBD is/are considered to have accepted
the aforementioned reviewing conditions and process of the journal.

The copyrights of the works that are decided to be published (accepted) in MSUFBD is
transferred to Mus Alparslan University.
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Yayn Ilkeleri

MSUFBD, ulusal ve uluslararasi diizeyde yapilan, fen, temel alanlar ve miihendislik
bilimleri alaninda 6zgiin ve nitelikli ¢calismalari, bilimsel bir yaklasimla ele alarak fen
bilimler alanlarindaki ¢alismalarin niteliginin yilikselmesine, yontem ve uygulamalarin
gelismesine, kuram ve uygulama alanlarindaki c¢alismalar arasinda iletisimin
giliclenmesine ve fen bilimleri alanindaki literatiiriin zenginlesmesine katki saglamak
amaciyla yayimlanmaktadir.

MSUFBD’e, matematik, fizik, kimya, biyoloji, ¢evre bilimi, saglk, eczacilik, miihendislik
bilimleri vb. tiim fen bilimlerine ait 6zgiin ve nitelikli bilimsel calismalar1 destekleyerek
bilim camiasinda tiretilen bilgileri akademisyenlerin ve kamuoyunun istifadesine sunmak
amaciyla yeni ve 6zgilin ¢alismalara yer verilmektedir.

MSUFBD’e gonderilecek ¢alisma, alaninda bir boslugu dolduracak 6zgiin bir yazi olmali
ya da daha 6nce yayimlanmis calismalari degerlendiren, konuya dair yeni ve dikkate
deger goriisler ortaya koyan inceleme olmalidir.

MSUFBD’e gonderilecek yazilar makale, ¢eviri ve kitap tanitimi tiiriinde olmaldir.
Dergimize gonderilen geviri yazilar i¢in, makale sahibinin yayin izni ve orijinal metin
gereklidir.

MSUFBD’e yayn dili Tiirkce ve Ingilizce’dir.

MSUFBD’e gonderilen ¢alismalar daha 6nce hi¢bir yerde yayimlanmamis ve halihazirda
yayimlanmak iizere sunulmamis olmalidir. Bilimsel bir toplantida sunulmus bildiriler,
durum agikea belirtilmek sartiyla dergiye gonderilebilir.

MSUFBD’e Kis/Aralik ve Yaz/Haziran sayisi olmak iizere yilda iki defa diizenli olarak
yayimlanmaktadir.

MSUFBD’e gonderilen yazilara telif hakki 6denmez. Yayimlanan makalelerin telif hakk:
Mus Alparslan Universitesi Fen Bilimler Dergisi’ne aittir.

MSUFBD'de yayimlanan yazilarin bilimsel ve hukuki sorumlulugu yazarlarina aittir.

MSUFBD'de yer alan yazilardaki goriis ve diisiinceler yazarlarinin kisisel goriisleri olup
derginin ve bagh oldugu kurumlarin goriislerini yansitmaz.

MSUFBD’e gonderilen calismalar, TUBITAK ULAKBIM'in DergiPark Sistemi (UDS)
lzerinden elektronik ortamda gonderilmektedir. Bu sisteme
http://dergipark.gov.tr/msufbd da yer alan "Kullanic1 Sayfasi/Yeni Goénderi" linkinden
ulagilabilir. S6z konusu sisteme kayit yapilip makale gonderildikten sonra hakem
siireciyle ilgili gelismeler ve hakem degerlendirme raporlar1 yazarlar tarafindan
kolaylikla takip edilebilir.
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Editorial Principles

MSUFBD is a national and international peer-reviewed journal that publishes authentic
and qualified works with a scientific approach in the fields of science, basic and
engineering sciences. It is published to contribute to raising the quality of the social
sciences studies, development of methods and practices, to strengthen the
communication between theoretical and practical studies, and to enrich the science
literature.

MSUFBD supports all the authentic and qualified scientific studies in the science fields
including maths, physic, chemistry, biology, health, pharmacy, engineering sciences etc. It
publishes new and authentic works to offer the knowledge produced by scientific circles
for the benefit of academics and public.

The works that are sent to MSUFBD must be both an authentic work to eliminate a lack
in the literature or a review assessing the previously-published works and suggesting
relevant, new, and noteworthy opinions.

The texts that are sent to MSUFBD include articles, translations, and book promotions.
For the translated texts, publication permission of the owner of the article and the source
text are required.

Publication languages of MSUFBD are Turkish and English.

The works that are sent to MSUFBD must not be published previously anywhere. They
have to be ready for publication. The papers that have previously been presented in a
scientific meeting can be sent to the journal if it is clearly indicated.

MSUFBD is regularly published in Winter/December and Summer/June per year.

No copyright payment is made for the papers that are sent to MSUFBD. The copyrights of
the works that are published in MSUFBD are transferred to Mus Alparslan University
Journal of Science.

Scientific and legal liabilities of the articles published in MSUFBD belong to the authors.

All the opinions and ideas indicated in the articles that are published in MSUFBD are
authors’ personal opinions and do not reflect the opinions of the Journal or the affiliated
institutions by any means.

The works that are sent to MSUFBD are sent to TUBITAK ULAKBIM’s DergiPark System
(UDS) in electronical environment. This system can be accessed via
http://dergipark.gov.tr/msufbd under the link “User Page/New Submission”. After
registering in the system and submitting the paper, the developments regarding the
reviewing process and reviewer reports can be followed by the authors.
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